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FAIRCHILD {fa jgJ!auSINESS PROPJET 

-· 

"Flagship of the U.S. Industrial Fleet~ 1959"* 

More corporations flew the Fairchild F -27 prop jet 
in 1959 than any other turbine-powered aircraft. 

The F-27's economy, reliability and versatility 
features have clearly established it as 
business's practical First Choice. 

*Awarded at the R eading Aviation Show, June 1959. 

FAIRCHILD ENGINE & AIRPLANE CORPORATION, 



FAIRCHILD£?og:pPROPJETLINER 

Jet Age Profitmaker 
More airlines flew the F-27 propjetliner in 1959 
than any other American Jet Age air liner 

The Fairchild F-27 flies with Aloha, Area, Avensa, 
Bonanza, Northern Consolidated, Ozark, Pacific, 
Piedmont, Quebecair, Trans Mar De Cortes, 
West Coast and Wien Alaska 

HAGERSTOWN 10. MARYLAND 
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DIVERSIF CATION 

means HEALTHY BALANCE at BELL 

Diversification is healthy for a defense contractor, its 

customers, and for the nation. Here's a brief look 

at roday's broadly diversified acriviries of rhe 

Niagara Frontier Division of Bell Aircraft Corporation. 

Bell rocker engines are pushing an Agena into 

polar orbit with each launching under rhe Discoverer 

program. The Air Force has contracted for a Bell 

all-weather automatic landing system already proven in 

thousands of actual demonstrations . Bell reaction 

controls are being used on the X -15 and are being 
readied for Mercury. Bell accelerometers make up 

parr of the guidance systems for rhe Army Sergeant 
and orher missiles. The nation's first deflected 

jet VTOL experimental aircraft, designed and built 
by Bell, has been flight rested by NASA. 

Bell is also actively engaged in many other highly 

advanced technical projects. These, to name a few, 

embrace such fields as double-wall construction , 
automatic drone control, ducted propeller 

VTOL aircraft, ground effect vehicles, revolutionary 
new battlefield surveillance technigues and 

extremely accurate, highly sensitive complete 
inertial guidance systems for aircraft , 

missiles and space vehicles. 

That is what Bell means by broad diversification 

within the defense industry. That is why 

the proven engineering and production cap­

abilities of Bell's Niagara Frontier Division can 

serve you so well in so many ways. 

Niagara Frontier Division 

BUFFALO 5, NEW YORK 
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HOT GAS 
SYSTEM 

COMPONENTS 
NOW 

AVAILABLE 
FROM 

CHANDLER ~) 
/ /CECO 

EVA N S\~ SYSTEMS 
CONTROLS 

As by-products of extensive development work in 
the field of high-pressure pneumatics, Chandler 
Evans has-over the past several years-designed, 
developed, tested and produced a number of hot 
gas servo system components, some of which are 
presented here. 

The products shown and described were devel­
oped for use with high-pressure hot gas generated 
from liquid or solid propellants, and are suitable 
to such applications as auxiliary and control power 
systems for guided missiles and space vehicles. 

All the components shown are developed items, 
ready for use. However, because they have been 
fabricated to meet the requirements of particular 
applications, the specifications presented should 
be considered only representative. Design modifi­
cations can readily be made to adapt these devices 
to your requirements. 

If you, too, are engaged in hot gas systems work 
and want to save considerable time and money in 
development, by u s ing proven components not 
heretofore available, CECO will be happy to afford 
you its traditional cooperation. 

For detailed information on these and other 
components, or for data on CECO's hot gas servo 
systems, contact any of the Field Engineering 
Offices listed at the right. 
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LIGHTWEIGHT HYDRAZINE 
REACTION CHAMBER 
This reaction chamber, conta ining a suitable catalyst 
bed and injection nozzle, is used to generate hot 
gas. When hydrazine from a pressurized source is 
introduced, the catalyst immedia tely initiates a chem­
ical reaction which continues until the fuel supply is 
exhausted. 

Representative specification: 

Operating temperature . . .... . .. · · · · · . . to 1800°F. 
Operating pressure ........ . .. · · · · · · . to 2000 psi 
Flow capacity . ...... .. . . . .. .. · · · · · · · .. 10 lb./sec. 
Operating time .. . . .... . . ... . · · · · · · · . in excess of 5 hrs. 
Weight (including catalyst} . ... . · · · · · · . . 1.27 lbs. 
Size ....... . ..... . ......... · · · · · · . . 1.50" O.D. x 5.00 '· 

REED-SUSPENDED, CLOSED 
CENTER SERVO VALVE 
Developed for use with hot gas p roduced by decomposi­
tion of liquid propell~nts, th~ servo ~alve shown here 
is currently available m a_ vda!I~dty o

1
f s1ze1~ tot_accommo­

date the requirements of m IVI ua app Ica Ions. 

Representative specification: 
Inlet gas supply pressure · · · · · · · · · · 
Inlet gas supply temper~~~eb.i~~tl : : : 
Operating temperature 
Valve stroke. · · · · · · · · · · · · ) · · · · · · 
Flow capacity (total gas flow .. .. . . 

Overboard leakage 
(valve at null position}· · · · · · · · · · 

Power input (maximum} · · · · · · · · · · · 
Natural frequency· · · · · · · · · · · · · · · 
Weight ... .. . · · · · · · · · · · · · · · · · · · 
Size .. .. .. ···· ·· ·· · ······ ·· · · · · 

to 2000 psi 
to 1500°F. 
to 350°F.* 
±.004" 

.01 lb./ sec. 
air @ 1500°F., 2000 psi 

10% of total flow 
2 watts . 
430 cps 
1.00 lb. 
1.75" X 2.75" X 1.75" 

• With additional torque-motor cooling, 
ambients to 1200° F. can be tolerated. 



PROPELLANT 
FLOW MODULATING 
AND PRESSURE 
REGULATING VALVE 

The problem of operating hot gas generators at a 
specified constant pressure level led to the design, test 
and development of the liquid fuel regulating valve 
pictured here. 

This valve may be described as a spring-loaded, spool­
type throttling valve. Full open when the pressure at 
its outlet port (gas generator pressure) is low, it 
progressively closes off as the outlet pressure increases. 

With minimum leakage an important objective, the 
valve shown meets the following specification: 
Flow (hydrazine) .. . . . ......... ... ... . . 002 to .02 lb./sec. 
Upstream pressure . . . . . . . . . . . . . . . . . . . . 500 to 3000 psi 
Regulated pressure . . . . . . . . . . . . . . . . . . . 500 to 2000 psi 
Temperature ......................... 0° to 200°F. 
Weight . .. . . ... . .. . .......... . ....... 38 lb. 
Size . .. . .. . .. . . . · .. . ... . ...... . ...... 1.75" O.D. x 3.00" 

Limited changes in regulated pressure can readily 
be accomplished by means of a simple adjustment 
screw. Broader changes in regulated pressure or in flow 
capacity can be accomplished through slight re-design 
of the spool or spring elements. 

SOLID PROPELLANT HOT GAS FILTER 

Since small-orifice areas of servo valves cannot tolerate 
contaminants produced by combustion of solid propel­
lants, CECO found it necessary to develop the special 
hot gas filter shown here. Unlike those heretofore 
available, this filter can easily be cleaned for re-use 
and has amply demonstrated its ability to withstand 
the temperatures and pressures encountered in hot 
gas systems. 

It operates as follows: hot gas flows into an annulus 
between the filter element and housing, then diffuses 
through to the outer surface of the element, depositing 
solid particles as it goes. With gas flow at .015 lb./sec., 
this filter operates for several minutes, with average 
contamination, filtering out particles as fine as 10 
miCrons. 

Representative specification: 

Operating temperature . . . . . . . . . . . . . . . . to 1800°f. 
Operating pressure . . . . . . . . . . . . . . . . . . . to 2000 psi 
Initial pressure drop at .015 lb./ sec. . . . . . . 2 psi @ 1000 psi 
filter housing size . . . . . . . . . . . . . . . . . . . . . 1.38 O.D." x 5.00" 
Weight .. . ... . . . . .. .. . . . . . . .. . .. . .. . . 88 lb. 

HOT GAS PRESSURE RELIEF VALVE 

Typical of component hardware developed by CECO 
in its work with hot gas servo actuation and reaction 
systems is the valve pictured here. While it can easily 
be modified to satisfy other requirements, specifica­
tion for the valve shown is as follows: 
Relief pressure . . . . . . . . . . . . . . . . . 1000 psi* 
Reseal pressure . . . . . . . . . . . . . . . . . . . 950 psi 
Flow.. .... . . ... . . .... . .. . . . . . .. 02 lb. / sec.@ 1000 psi 
Temperature . . . . . . . . . . . . . . . . . . . 1800°F. 
Weight . . . . . . . . . . . . . . . . . . . . . ... 032 lb. 

• Adjustable from 800 to 1200 psi. 

HOT GAS REACTION CHAMBER 
FOR LABORATORY USE 

This unit is used as a "workhorse" hydrazine re­
action chamber to provide clean, hot, high-pressure 
gas for test purposes. 

Ideal for laboratory use, its flow rates range be­
tween .001 and .1 lb. sec., and may be extended in 
either direction by changing nozzle and load orifice 
sizes. Operating temperatures are between 1200°F. 
and 1800°F. with pressures· to 2000 psi. 

The chamber is preheated by an electrical coil, a 
feature which facilitates repetitive starting without 
need for disassembly between test runs to renew 
the catalyst. ·· 

The above picture shows CECO's generator with 
the pressure regulating and flow modulating valve 
in position. For those who require a complete, 
"packaged" system for providing a continuous 
supply of hot gas, Chandler Evans can supply a 
complete laboratory model hot gas generator s~s­
tem including the fuel storage, pressurizing, purging 
and pressure regulating elements in addition to the 
gas generator reaction chamber described above. 

CECO FIELD ENGINEERING OFFICES: 

WEST COAST 
WILLIAM B. GURNEY 
7046 Hollywood Boulevard 
Hollywood 28, California 

MID-WEST 
KENNETH L. MOAN 
Room 305, Spitzer Building 
Toledo 4, Ohio 

EAST COAST 
ROBERT M . CAMPBELL 
Chandler Evans Corporation 
Charter Oak Boulevard 
West Hartford 1, Connecticut 

Lite1·atu1·e, inclu ding a 1·ep1"int of this ad, 
available by 1·equest to D e pa1·tment 6.9. 

CHANDLER EVANS CORPORATION 
WEST HARTFORD 1, CONNECTICUT 
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The Ryan Firebee is America's most widely 
used jet target missile. It keeps more men, mis­
siles and weapons systems combat-ready than 
all other jet targets combined. The Firebee is 
fast (over 500 mph) ... high-flying (up to 50,000 
feet) ... reliable (30 minutes-a-flight average) ... 
durable (up to 20 flights). 

The Fire bee is operational, "off- the -shelf" 
hardware. It is the exclusive target used in the 

Air Force's Project "William Tell" Weapons 
Meets. The Firebee is the most realistic stand-in 
for "enemy" aircraft ever devd oped to test men 
and weapons. 

Now an even more advanced version of the 
Firebee is in production at Ryan. The Q-2C 
Firebee, already on order by the Air Force, 
has flown at Mach .95 speeds and 59,000-foot 
altitudes. 

RYAN OFFERS CHALLENGING OPPORTUNITIES TO ENGINEERS 



FOREWORD 

For the 40 i sues of its existence, this summar of the year's 

activity in the field of aircraft m anufacturing has been known as 

the AIRCRAFT '\'EAR BOOK. 

v ith this volume, it becomes the AEROSPACE YEAR BOOK, 

a title ,.,hich more properly reflects the changing nature of the 

effort of the companies ·who comprise ttJ,e Aerospace Industries 

Association. The Association similarly changed its name from 

Aircraft Industries Association during the year. 

By definition, the terr11. "aerospace" embraces research, develop-

ment and production of manned and unmanned vehicles and their 

supporting equipment for movement above the Earth's surface, 

whether they move within the iayer of atmosphere which surrounds 

our planet or above it. A perusal of the activities of the Associa-

tion's member companies, as detailed m this volume, will demon-

sn·ate the need for the change of name. 

Today, more than ever before, it is essential that the American 

public understand the role that the aerospace industry plays in our 

national welfare and security. The summary contained in this 
I 

v9lume contributes to such an understanding. 

ORVAL R. COOK 

President 
Aerospace Industries Association 



There could be a manned station in space sometime in the 60's, and it could look a lot like this scale model of a 
design by Lockheed's Missiles and Space Division. Here, in one of U.S. industry's broadest research and develop­
ment programs, more than 5,000 scientists and engineers are opening doors between man and space. Already they 
have made massive contributions to America's space technology- particularly in the Discoverer, Midas, and Samos 
satellite programs of the U.S. Air Force, for which Lockheed is prime contractor and system manager. 

CKHEED 
DIVI S IONS : CALIFORN IA • GEORG IA • M ISS ILES & SPACE SUBSIDIARIES: LOCK H EED EL ECTR ONI CS CO MPA NY • LOCKHEED AIR TER MIN AL 

LO CK H EE D AIRCRAFT SERV ICE • LOCKHEED AI RCRA FT INTER NATIONAL • LOC KH EED, S.A. • PUGET SO UN D B RIDG E AN D DRY DOCK COMPAN Y 



U .S. NA.VV 
A.UNCHES 

STR G PC>\NER 
NEW 

New and deadly weapon for the Navy's arsenal is 
Corvus, a boost glide missile under development by Temco's 
Missiles & Aircraft Division . Corvus will be launched from 
carrier -based aircraft and will give the Navy superior striking 
power in attacking heavily defended areas, shore 
installations and surface ships. 

Te mco is weapon system manager for Corvus and as leader of 
an indus_trial tea·m of major subcontractors is responsible 
for procuring all components, support equipment and services. 
A test versi-on of Corvus has been successfully 
air-launched at the Pacific Missile range .. putting this supersonic 
missile a big step closer to fleet operation . 

Many excellent engineering and scientific positions are now 
open in this and other Temco programs. We invite your inquiry. 

TEIVICO IVIISSILES & AIRCRAFT 

A Division of TEMCO AIRCRAFT COR PORATION • P. 0. Box 6191 • Dallas 22, Texas 

ELECTRONICS DIVISION OVERHAUL & AEROSYSTEMS DIVISION INDUSTRIAL DIVISION FENSKE, FEDRICK & MILLER, INC. • SUBSIDIARY 
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~URRICANE-PROO~ 
110VERCOAT'' 
F<>R THE 
~UPITER • 

"buttoned up" by 24 Saginaw b / b Screws 
Buttoning up the "overcoat" for the Jupiter IRBM is a cinch for the 
Saginaw Ball Bearing Screw! The "overcoat" is a portable prefab 
standby shelter designed by Barnes & Reinecke, Chicago, and 
U. S. Army Engineer Research and Development Laboratories, 
Fort Belvoir, Va., to protect the missile's tail and personnel working 
on it. The shelter has 12 base sections with hinged panels raised 
electrically to form a weather-tight seal around the Jupiter's hull. 

The Saginaw b/b Screw converts rotary motion into linear with 
over 90% efficiency. This enables the Saginaw Screws to 
dependably raise or lower these panels-and hold the shelter 
securely in place-even in the face of 76 mph hurricane winds. 
In fact, each Saginaw Screw is able to withstand a combined 
wind and weight stress of almost five tons! The Saginaw Screw 
also offers substantial savings in space, power and weight 
which make the shelter easier to transport and assemble. 

The Saginaw Screw may be able to give your products that 
valuable Sales Appeal you're looking for. To find out, write or 
telephone Saginaw Steering Gear Division, General Motors 
Corporation, Saginaw, Michigan-world's largest producers of 
b/b screws and splines. 

Give your products: 
NEW ~LES: A PPEAL __ _ 

switch to the 

WORLD'S MOST EFFICIENT ACTUATION DEVICE 

12 

MISSILE SHELTER­
PANELS OPEN 



I NTRODUCTION 

T he a ti,•ities o f 1959 in the aero pace field bore 
a m arked resembl ance to tho e of the preceding 
yea r, for in a great m an y a rea th year's accom­
p lishment we re ex tension of u-ends tarted earlier. 

T he year wa not, howeYer, o ne lacking in 
achievem ent. o lid gains were n o ted i n a number 
o f ca tegories, a lthough in the public Yiew the 
achi evemen t were less p ectacu lar th;:w those of 
the preceding 'ea r. 

The ra te of cha nge wi thi n the aerospace man­
ufa cturing industry, di ctated b y the ra pidly advanc­
ing technology o f the Space Age, continued to 
accele ra te and with the acce lera t io n came a new 
compo unding of the indu str 's a ttendant problems. 

T\\'o national pol icy determ ina tions ,,, ere the 
major fac tors involved in th e industry changes. 
First was the increasingly prominen t role of the 
missile in defense, which continued to brino· about 

t> 
a r eduction in aircra ft requirements. Second was 
the need to provide for n ew ·weapons while a t the 
sam e time mainta ining a strong milita ry organiza­
tion under a relativel y fi xed budgetary ceiling. 

The ch anges spread across the whole canvas of 
aerospace manufacturing. Among the major re­
sults ·were these: a further shi ft from volume pro­
duction to precision fabrica tion of limited quan­
tities, bringing with it g reater competition for fewer 
military contracts ; because o f th e competition, a 
need for still more product diversification; because 
o f the requirements for an unprecedented degree 
o f reliability in all components, a n extensive 
and continuing realignment of the industry's 
la bor force with a decline in the number of pro­
duction wo rkers a nd an increase in engineering 
and technical skills ; a nd a need for n ew hioh-cost 

' t> 
precision machine tools which could quickly be-
come obso lete as technology con tinued to advance. 

In 1959, as in 1958, the accent was on 1·esearch 
and developmen t ra ther than production, and this 
required further ch anges o n the part of aircraft 
and missile manufacturers in their organizational 
structures and m ethods of operation in order to 
cover the ever broadening scope of aircraft, mis­
siles, space vehicles, propulsion systems, guidance 
and related equipment. 

De spite the problems, the aerospace industry 
could point to a successful year in the handling of 
its dual responsibility as aerospace producer and 
researche r. The industry's accomplishments are 
listed in d e tail on the pages which follow. 

In space exploration, 1959 saw a number of 
notable achievements . on the part of American 
researchers, although for the most part the accom­
plishments took the form of progress on projects 
which will see later fruition. On the basis of hard­
ware sent aloft, the Soviet Union continued to 
enjoy the space lead it took with the launching of 
the first sputnik in 1957. A reading of the research 
and development section of this volume, however, 
might produce a more optimistic view of the space 
research stature of the United States. 

The era of turbine-powered transportation, in­
troduced in 1958, grew out of its infancy in 1959 
as a number of American and foreign airlines 
started . operating U .S.-built turbine airliners. Jet 
flights, a novelty in 1958, became almost common­
place and new turboprop aircraft were making 
significant reductions in scheduled trip times on 
both trunk and local service airlines. At year-end, 
four of the five American-built turbine airliners 
were in airline use, and the fifth was preparing for 
its service inaugural in the spring of 1960. 

For general aviation it was "more of the same," 
another successful year in which the ascending 
growth curve of this segment of aviation climbed 
another notch on the graph. 

vVith Soviet might becoming more and more 
apparent in the light of the USSR's space accom­
plishments, it was a hectic year for the military 
services, but here too there were important ad­
vances, such as the attainment of operational status 
of the first American intercontinental ballistic mis­
sile and the introduction to service use of a number 
of other new automated weapons to replace earlier 
missiles rapidly becoming obsolete. On the other 
hand, rising costs of equipment and its research 
and development brought a degree of retrogression, 
particularly in the area of manned combat aircraft, 
where 1959 saw the cancellation of the Air Force's 
most advanced fighter aircraft and a de-emphasis 
on an important supersonic bomber project. The 
Navy neared operational status with its most im­
portant aerospace program, the Fleet Ballistic Mis­
sile, and the Army made the first firings of another 
significant weapon, the anti-missile missile. 

The year 1959 was, in summary, a year of new 
progress and n ew problems. The accomplishments 
and the obstacles are detai~ed in this 41st annual 
edition of the Aerospace Year Book, the third under 
the aegis of American Aviation Publica tions. 
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armies around 
the world 

rely on 
VERTOL helicopters 

The Free World's armies operate more Vertol tandem-rotor helicopters than 
any other type. The armies of France, West Germany, Japan and the United 

States, as well as the Swedish Navy, are regularly utilizing efficient 
Vertol helicopters in their daily operations. 

This preference is the result of Vertol's long experience and thorough familiarity 
with Army requirements in VTOL aircraft. Vertol's continuing efforts to 

anticipate military needs led it to design and build a versatile helicopter which provides 
unusual battlefield mobility for today's fast-striking ground forces-the Vertol 107, first of a new 

generation of multi-turbine-powered helicopters. This advanced aircraft, prototype of 
the U.S. Army's YHC-lA light tactical helicopter, has demonstrated its 

unique ability to efficiently airlift a wide range of tactical loads internally· 
In one application of its versatility, for example, the YHC-lA swiftly transported a 

complete Little John rocket system and crew to battle-front firing positions. 
Total elapsed time for unloading, firing the rocket and redeployment was just 11 minutes, 57 seconds. 

These advanced helicopters as well as those now under development-such as 
the YHC-lB "Chinook" medium transport- are ushering in a new era of 

battlefield mobility for the armed forces of the world. 

VE~IoL 
---\'1------1{7--1 it c t u. 0 t c?o tp en u. t i o 11..:......------

Subsidiaries : Allied 
MORTON, PENNSYLVANIA 

Research Associates, Inc., Boston, Mass., Canadian Vertol Aircraft Ltd., Arnprior, Ontario 

14 
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HIGH SPEED 
LIGHTWEIGHT 
RELIABILITY 

ACTUAL SIZE 

IN A FAMILY OF 
HYDRAULIC MOTORS 

BY 

STRATOPOWER announces the availability of their newest product in 
the field of hydraulics- STRATOPOWER HYDRAULIC MOTORS. The 
dependable, light weight design of STRATOPOWER hydraulic motors 
offers you a brand new degree of versatility. 

STRATOPOWER can now provide a complete line in their family of 
fixed and variable hydraulic motors- sizes ore available ranging from 
.05 to 4.5 cubic inches of displacement per revolution. 

For further information contact your nearest STRA TOPOWER represen­
tative listed below. 

LOS ANGELES OFFICE 
5058 Venice Boulevard 

Los Angeles 19, California 

DALLAS OFFICE 
3323 Grove St reet 

Dallas 35, Texas 

SEATTLE OFFICE 
Post Office Box 31 B 

Bellevul!, Washington 

Qualified engineers in hydraulic and control design are invited to investi­
gate their potential as a member of the STRATOPOWER organization. Please 
contact Mr. Watkins, Personnel Manager. 

WATERTOWN DIVISION 
THE NEW YORK AIR BRAKE COMPANY 

STARBUCK AVENUE • WATERTOWN • N. Y. 

15 



ENGINEERED FOR 

PERFORMANCE 
Huck pioneered the development of high 
strength-low weight fasteners for the air­
craft industry. Huck's vigorous research and 
development program keeps these fasteners 
abreast of today's fast changing require­
ments. 

Huck produces a complete line of aircraft 
fas te ne rs in aluminum or steel for blind or 
two side application. There is a style to 
meet any aircraft requirement ••. high 
shear o r tensi le strength, sealing, hole fill-

24 80 BELLEVUE A V ENUE o DETROIT 7, M ICHIGAN o Phon e WA . 3-4500 
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ing, pull-together or vibration proof ..• 
available in flush or protruding heads and 
with positive mechanical lock. 

HUCKBOLT FASTENERS are available 
in all desirable "exotic metals" for 
unusual strength at elevated tem­
peratures. Samples available for en­
gineering evaluation. 

Your inquiries are invited. 

MANUFACTURING COMPANY 



Marvelo-us n_ew ~~eyes'' for 
ou_r defen_se ... thro-ugh 

alli£rafters 
Some dark night, America's defense may well rest upon our ability 
to "see" what our enemies are up to. This is the urgent mission 
of Electronic Reconnaissance-uncanny "eyes" with which we 
can detect enemy electronic signals, and determine exactly the loca· 
tion , type and capability of the signal source. 

Since 1952 Hallicrafters, through its *Quick Reaction Capability 
Program, has been instrumental in the rapid development and 
continuous improvement of Electronic Reconnaissance systems. 
Today Hallicrafters QRC i?. being applied effectively to an in-

* 

creasingly broad area of m1htary electronics, including airborne 
ECM, communications, SAGE and missile systems. ENGINEERS: Join our rapidly expanding 

Put this dynamic design and production force to work now. From QRC team now. For complete information 

single circuit to CO~plete sy~tem ... for Ja~d, sea, air or. space address inquiries to: William F. Frankart, 

application .. . you ll get reliable answers qmckly and efficiently. Director of Engineering. 

MILITARY ELECTRONICS DIVISION CHICAGO 24, ILLINOIS 

URGENT PROBLEMS RELIABLY SOLVED 

17 
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RE-ENTRY 
SHIELDS 

WYMAN-GORDON IS FORGING RE-ENTRY SHIELDS 

• Copper in production 

• Beryllium in limited production 
• Reinforced plastics in development 

~~~...&.~- <:&-C>:ECI »C>].W" 
ALUMINUM MAGNESIUM 

HARVEY . ILLINO I S 

DETROIT. M I C H I GAN 

FORGING 
STEEL TITANIUM 

BERYLLIUM MOLYBDENUM 
AND OTHER UNCOMMON MATERIALS 

COLUMBIUM 

WORCESTER, MASSACHUSETTS 

GRAFTON . MA SSACH U SETTS 

FORT WORT H . TEXAS 
FRANKL IN P ARK. ILLINO I S 

L OS ANGELES. CA LIFORNIA 



ersatile Ground 
Support lor 

.Jet Transport 

Fleets 

8,500 AiResearch 
Gas Turbine Units in Use 

Extremely reliable and dive rsified , 
A iResearch mobile gro und support 
equipment provides main engine start­
in o- f or turbine-powered aircraft, and 
o-r~und air conditioning and electrical 
power for both aircraft and missiles. 

Heart of th e ligh tweight gro und 
support systems are AiResearch gas 
turbine compressors ·which provide 
pneumatic and/~r elect1:ical power. 
Electrical power 1s supphed when the 
unit is coupled with an alternator. 

GROUND POWER FLYAWAY 
UNITS for je t engine startin g are 
designed to meet the need for a mobile 
low cost pneumatic power sou r ce 
which is readily air portable for 

emer gency u se. These lightweight, 
self-contained units are mounted on a 
compact cart complete ' vith instrument 
pan el and enclosur.e. They can also be 
used for missile ground support where 
pneumatic power is required. 

GROUND POWER VEHICLES sup­
ply both pn eumatic and electrical 
p ower for jet engine starting, ground 
a ir conditioning and other ground re­
quirements where these types of power 
are needed. Air and electrical connec­
tions located at the front of the vehicle 
allow the operator to drive frontward 
into position. The instrument and con­
trol panel are inside the cab; and the 
power unit is easily accessible through 

-
JET STARTER 
11·Research 
nl ABLE cART 

AIR paR~ 

Ground Power 
flyaway Unit 

Ground Power 

Trailer 

wide doors on both sides of the vehicle. 
Full sound attenuation reduces operat· 
ing sound level below 90 decibels at 
a distance of 10 feet. 

GROUND POWER TRAILERS pro­
vide pneumatic power for jet engine 
starting on ground air conditioning ... 
and electrical power when equipped 
with an alternator. These rugged, com­
pletely self-contained units are also 
fully sound attenuated. Servicing is 
ea sily accomplished through ample 
access doors;:. 

AiReseatch ground support equip­
ment can be designed to meet specific 
requirements or installed on standard 
vehicles. Your inquiries are invited. 

THE 
~ 

GARRETT ..... CORPORATION 

?liResearch Manufacturing Divisions 
Los Angeles 45, California • Phoenix, Arizona. 

Systems, Packages and Components for: AIRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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EVENTS 
New records in all 
categories were set by 
men and their aircraft 
during 1959. 

SPEED RECORDS 

On December ll, Brigadier General 
Joseph Moore, USAF, flew a Republic 
F-105 (top) for 100 kilometers in a 
closed circuit for a new record of 1216 
miles per hour. Four days later, Major 
Joseph Rogers, USAF, made a record­
breaking flight at 1525.95 miles per 
hour in a Convair F-106 (bottom) on a 
straightaway course. 
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HELICOPTER ALTITUDE 

In December, the Kaman turbine-powered H-43B, flown by Captain ·walter 
Hodgson and Major William Davis, climbed to 30,100 feet to set a new helicopter 
altitude record. 

COMMERCIAL JET TRANSPORT 

American Airlines' Boeing 707 powered by four Pratt & Whitney JT3C-6 turbojet 
engines, spanned the country, Los Angeles to New York, in four hours, three 
minutes, 53.8 seconds at an average speed of 609.472 miles per hour on January 
25. The return trip was made in four hours, 46 minutes, 57.6 seconds. 



JET ALTITUDE RECORDS 

Early in December, Navy set a new altitude record of 98,558.51 feet in a McDonnell 
F4H Phantom II jet (below) piloted by Commander Lawrence Flint. This was 
topped in mid-month by Air Force Captain Joe Jordan in a Lockheed F-104C 
(above) tha t climbed to 103,395.5 feet. Both planes were powered by General 
Electric J79 engines. 
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DISTANCE RECORD 

Max Conrad, in a Piper Comanche, set a 1vorld distance record for light aircraft 
by flying nonstop from Casablanca, Morocco to Los Angeles, California, 7,668.48 
miles, in 58 hours and 38 minutes on June 2 to 4. On November 26, again in a 
Piper Comanche, he completed another record-breaking flight, Casablanca to El 
Paso, Texas, 6,959 miles in 56 hours and 26 minutes. 

LIGHT AIRCRAFT SPEED 

An Aero Comma~der 680-E, piloted by Miss Jerrie Cobb, flew at 226.972 miles per 
hour over an offioal 2,000 kilometer course on April 13 to set a new world record 
for light aircraft. 



LOS ANGELES -WASHINGTON RECORD 

On J anuary 20, a Douglas RB-66A , powered b y two General Electric CJ805 
turboje t engine fie"' from L os Angeles, California, to "\N"ashington, D. C. in three 
hours, 35 min u tes, 59.1 seconds. The same plane made the return trip in four 
hours 58 m in u tes, 15.9 seconds on J anuary 22. 

------------ ----··-- -- ---

S PEED IN A CLOSED CIRCUIT 

On April 8, the McDonnell RF-lOlC, powered by two Pratt & Whitney . ]57 
engines, flew 1,000 kilometers in a closed circuit at 700.047 miles per hour to set 
a new record. A week later, the RF-lOlC made another record-breaking flight, 
flying 500 kilometers at 816.3 miles per hour. 
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ENDURANCE FLYING 

Flying a standard Cessna 172, Pilots Robert Timm and John Cook set a world 
nonstop endurance flying record, staying in the air 64 days, 22 hours and 19 
minutes. 

HIGHEST JUMP 

The longest parachute jump in history was made from an open balloon gondola 
at an altitude of 76,400 feet on November 16 by Air Force Captain Joseph W. 
Kittinger, Jr. Shown here, Captain Kittinger waits in the open gondola prior to 
the big lift. 



Although it is impossible to include all 
who were honored for their a.chievernents 

during the year, sorne of the rnajor 
aw ard-winners are pictured on these pages. 

COLL VER TROP H Y 

Awarded an nu ally for the greatest achievement in aviation in the United States, 
.the value of which has been demonstrated in actual use during the preceding year, 
the Collier Trophy for 1959 was presented by Vice President Richard Nixon to 
the designers and fliers of the Lockheed F-104. Pictured here left to right are 
Air Force officers Major Walter W. Irwin and Lieutenant Colonel Howard C. 
Johnson, who set altitude and speed records in the plane, Vice President Nixon, 
Neil Burgess and Gerhard Neumann of General Electric's Flight Propulsion 
Division, who developed the J79 turbojet engine, and Clarence L. Johnson of 
Lockheed Aircraft Corporation, who designed the airframe. 
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AWARDS TO USAF PILOTS 

Distinguished Flying Crosses were awarded to the five Air Force pilots who broke 
four aviation records within seven days. Shown here left to right are Secretary 
of the Air Force Dudley C. Sharp; Brigadier General Joseph H. Moore who set 
a new closed course speed record and was also winner of the BENDIX A WARD; 
Captain Joe E. Jordan, winner of the GENERAL ELECTRIC TROPHY, who 
established a new altitude record; Captain Walter J. Hodgson who set a new 
helicopter altitude .record; his flight co-pilot, Major William J. Davis; and Major 
Joseph W. Rogers who flew to a new straight-away speed record and won the 
THOMPSON TROPHY. 

28 

FRANK G. BREWER TROPHY 

Dr. Paul Garber, Head Curator, National Air Mu­
seum, was named winner of the National Aero­
nautic Association's Brewer Trophy, awarded each 
year "to any individual or organizatio~ which con­
tributes most to the development of air youth in 
the field of education and training." 



OCTAVE CHANUTE AWARD 

This award was presented b) the Institute of the 
Aeron a utica l Scien es to J ohn P. R eeder, NASA 
Langle Resea rch Center "for extended and sig­
nifi ca nt contributions to a ircraft fli gh t r esearch, 
' vith p articul ar reference to the safe operation of 
h elicopters during the landing approach under ad­
verse weather conditions." 

WRIGHT BROTHERS 
MEMORIAL TROPHY 

William P. MacCracken, Jr., Attorney at Law and 
an Elder Statesman of Aviation, was selected to re­
ceive the Wright Trophy for "significant service of 
enduring value to aviation in the United States." 
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AVIATION MAN OF THE YEAR 

SAC Commander General Thomas S. Power, named 
"Aviation Man of the Year," received the H. H. Arnold 
Trophy at the annual Air Force Association convention 
in September. 

GENERAL WILLIAM E. MITCHELL AWARD 

James H. "Dutch" Kindelberger (left), chairman of the board of North American 
Aviation, Inc. is shown here accepting the Mitchell Award from Lieutenant Gen­
eral Clarence S. Irvine. Mr. Kindelberger was honored as "the United States 
citizen making the outstanding individual contribution to aviation." 
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ROBERT H. GODDARD MEMORIAL DINNER 
AWARDS 

S. K. Hoffman (left), Vice President, North American Aviation, Inc. and General 
Manager of the Rocketdyne Division, received the Dr. Robert H. Goddard Me­
morial Trophy, presented by Missiles and Rockets magazine "for his leadership 
in developing the high-thrust rocket engines which in 1958 launched the first 
American satellite and the first long-range ballistic missile." Later in the year, 
Mr. Hoffman was again honored when he won the American Rocket Society's 
Robert H. Goddard Memorial Award. · 

Thomas F. Dixon (right), Chief Engineer, Rocketdyne, a division of North 
American Aviation, Inc. accepted on behalf of Rocketdyne, the Rocket Indus­
tries Achievement Award presented by the Borg-Warner Corporation "to the 
company which during the preceding year contributed most to the advancement 
of the art of missiles and astronautics." 
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AMERICAN HELICOPTER 
SOCIETY AWARDS 

The Dr. Alexander Klemin Award , the . ociet 's 
highest honor, was presented to Robert H. Lichten 
(left), Bell Helicopter Corporation, for develop· 

ment of the Army XV-3. Presenting the award is 
Don Berlin, Awards Chairman. 

The Society's Kossler Award for the "most out­
standing practical application of the helicopter," 
was presented to New York Airways. Robert L. 
Cummings (left), President of NYA, accepts the 
award from Don Berlin. 

Leston P. Faneuf (right), Bell Aircraft Corpora­
tion, presents the Grover E. Bell Award to Lee 
Douglas representing the Vertol Aircraft Company 
engineering staff, for the design, development and 
successful test flight of the Vertol 76, first tilt wing 
aircraft to perform successful conversion. 



AWARDS TO TAC 

The Tactical Air Command won tlu-ee Air Force 
awards during 1959: the Order of Daedalian 
Trophy for "the major air command having the 
most effective aircraft accident prevention program 
during 1958;" the Schilling Trophy in recognition 
of the fast and powerful Strike Force responses in 
both Formosa and Lebanon; and the Mackay 
Trophy, awarded by the National Aeronautic As­
sociation "for the year's most meritorious flight." 
Pictured here, General 0. P. '\1Veyland (right), re­
cently retired Commander of TAC, received the 
Mackay Trophy from Lieutenant General Dean S. 
Strother. 

LAWRENCE SPERRY AWARD 

Robert G. Loewy, chief technical engineer of Vertol 
Aricraft Corporation, was presented the Lawrence 
Sperry Award by the Institute of Aeronautical 
Sciences "for his theoretical and experimental con­
tributions to structural dynamics, aeroelasticity and 
unsteady aero-dynamics in rotary wing aircraft 
design." 
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A1nerican-built turbine-powered transports 
entered do1nestic and international passenger 
service during the year. 
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DOUGLAS DC-8 

The Douglas DC-8 transport carried its first paying passengers m September 
with inaugural flights by Delta Air Lines and United Airlines. 



BOEING 707 INTERCONTINENTAL 

The Boeing 707-320 entered intercontinental service with Pan American and 
Trans World Airlines during the year. Also, late in November, the 720 medium 
range jet transport made its first flight. 
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LOCKHEED ELECTRA 
Over one hundred . ~ 
dom . . 

1
. prop]et Electra transports were delivered to fo 1-e1·g11 a ntl 

esuc a1r tne cust . omers during the year. 

FAIRCHILD F-27 

The F-27 was placed in service late in 1958. By the end of 1959, the aircraft 

were being produced at the rate of five per month. 



CONVAIR 880 

At year-end, the Convair 880 was undergoing certification flight testing and ·was 
to be delivered to airline users early in 1960. 
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NORTHROP 
N-156F 

The Freedom Fighter, un­
der development for use by 
allied nations, made its 
first flight in June. Its sis­
ter ship, the T-38 Talon, 
flew for the first time in 
April and was scheduled to 
become operational in the 
Air Training Command. 



McDONNELL 119 

This new four-engine utility jet trainer and transport, began test flights early 
in the year. 

GRUMMAN MOHAWK 
' 

The Mohawk, designed for combat surveillance and target acquisition, ' and 
capable of speeds in excess of 300 miles per hour, flew for the first time in April. 
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LOCKHEED P3V-1 

First production order for the P 3V-J anti-submarine aircraft came from the Navy 
in September. 

GOODYEAR MAYFLOWER II 

This new non-rigid airship was the first commercial version to be built by 
Goodyear in more than twenty years. 



PIPER AZTEC 

The zte , newest, largest 
and fastest plane in the 
Piper fleet of business air­
craft, was introduced late 

in the year. 

PIPER PAWNEE 

Deliveries of the new 
Pawnee, designed specifi­
cally for aerial application 
of agricultural chemicals, 
began in the summer of 

1959. 



.-

BEECHCRAFT DEBONAIR 

First flight of: the Model 33 Debonair, a 
[our-pl ace, single-engine business air­
plane, occurred in September. 

CESSNA 407 

Cessna entered the military utility mar­
ket in October by introducing a mock-up 
of a four-plane jet, designed to fulfill 
military needs for a multi-mission, low­
cost jet. 

CESSNA 210 

Unveiled in 1959 was Cessna Aircraft 
Company's new Model 210, single-engine 
plane with high-wing design and re­
tractable landing gear. 



BEECHCRAFT QUEEN AIR 

In October, Beech introduced a new six-place executive transport at the 12th 
annual meeting of the National Business AJ rcraft Association. 

4~ 



New engines in various stages of test or 
development were announced during the y e ar. 
Representative types are pictured here. 

44 

• w;-
u. 5. AIR FORCE 

GENERAL ELECTRIC CJ-805-3 

In the commercial transport area, the GE C.J-805-3 (inset) underwent a vigorous 
flight-test program, most of the time being accumulated in the Navy XF4D and 
Air Force RB-66A pictured above. Four of these turbojets power the Convair 
880. The CJ-805-23, also announced during the year, will power the Convair 600. 



PRATT & WHITNEY JT3D 

Pictured here is a cutaway view of the 
JT3D turbofan, rated at 17,000 pounds of 
thrust. The engine was flight tested during 
1959 for delivery in mid-1960. 

ALLISON T61 

Newest member of the Allison gas turbine 
engine family was the 6500-horsepower 
powerplant, shown above in a cutaway 
drawing. Air Force cancelled the contract 
for its development at year-end. 

CONTINENTAL J6·9-T-29 

This Continental engine, a 1700-pouncl 
thrust turbojet for target missiles, was in 
production during 1959. 
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In September, 1959, the helicopter industry 
celebrated its twentieth birthday. 
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THEN ..... 

The VS-300 helicopter lifts off the ground m September, 1939, with inventor 
Igor I. Sikorsky at the controls . 

..... AND NOW 

The HSS-2, developed for the Navy by Sikorsky Aircraft, Is shown during one 
of its first flights in 1959. 



8\S~A 

FLYING CRANE 

Capable of lifting a six-ton load, the Sikorsky S-60 lifts a weighted dummy of the 
Honest John missile. 

\ === 
~ ----

TURBINE-POWERED HELICOPTERS 

Kaman Aircraft Corporation offered two new turbine-powered helicopters during 
the year: the H-43B (left) for the Air Force and the HU2K (right) for the Navy. 
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CESSNA CH-lC 

A new h elicopter, embod ying 
stability cha rac teri sti cs compara­
ble t fix ed , ·ing a ircra ft , was 
a nno unced b 1 Cessna Aircra ft 
Company. 

YRON-1 
ROTORCYCLE 

Gyrodyne's one-man carrying 
rotary wing aircraft was being 
evaluated by the Marines for 
many tactical uses. 

ARMY TRANSPORT 
HELICOPTER 

Here is an artist's concept of the 
YHC-IB Chinook for which Ver­
tol Aircraft Corporation received 
a military letter contract in mid­
year. 



VTOL ••• 

BELL XV-3 

The XV-3 convertiplane, being developed by Bell for the Army, underwent NASA 
tests during the year. 
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FAIRCHILD M-224 

Fairchild's Aircraft and Missiles Division continued development of this VTOL 
craft for the Army during 1959. 

NEW VERTICAL-LIFT AIRCRAFT 

In experimental test stage was this new type vertical lift aircraft, being built by 
Vanguard Air and Marine Corporation. In each wing and in the tail assembly, 
otherwise conventional in appearance, are shrouded propellers. 



RYAN VERTIPLANE 

The Vertiplane, u tilizing the deflected slipstream principle to accomplish vertical 
take-off and landing, is pictured as it completed its first conventional flight tests. 

X-18 TILT WING 

Developed by Hiller Aircraft Corporation, the X-18 com­
pleted its first flight as a conventional airplane on No­
vember 24 when it flew to an altitude of 4,000 feet and 
stayed aloft for twenty minutes. 

AERIAL PLATFORM 

The Curtiss-Wri_ght VZ-7AP combines the 
characteristics of a jeep and a helicopter. It is 
being· developed for the Armv Transportation 
Research and Engineering Command. 
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The year 1959 saw n ew leade rs 
in m ,any areas of aviation. 
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Space limitations prevent including all 
of the im.portant de-velopments in the field 

of sy."Lem.s and components. Those reviewed 
are representative of the entire industry . 

• 
. . 
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HIGH ALTITUDE PHOTOGRAPHY 

Using a technique perfected by General Electric's :Missile and Space Vehicle 
Department, this photograph was taken at an altitude of 200 miles. The main 
stage of the Atlas can be seen falling away, just after separation from the nose 
cone. 
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RYAN NAVIGATOR 

In the photograph above, a RYANAV model 120B Doppler automatic naviga­
tion system and hovering device is being installed on one of the Army's ne"vest 
Sikorsky H-34 cargo-type helicopters. 

MONORAIL SLED 

Capable of reaching a velocity of Mach 5, the Cook Research Laboratories' 
Monorail Sled is shown here prior to a test a t Holloman Air Force Base, New 
M exico. 



NUMERICAL CONTROL 

CENTER 

A n automaticall , contro lled machine tool 
b a tter y, o ne of the larges t uch installa­
tio ns o n th e east coas t, contributed ubstan­
tiall Lo th e comple ti on of Republic 'ia tion 
Corporation 's F-1 OSD ahead of schedule. 

FLIGHT CONTROL SYSTEMS 

Developed by Minneapolis-Honeywell, this space age auto pilot ('right) has its 
own electronic "intelligence" and can learn to adapt itself to its own environment. 
It was installed on a McDonnell F-101 for testing. 
Designed expressly for jet airliners, the Sperry SP-30 (left) made inaugural flights 
during 1959 on the new Douglas DC-8s. 

ESCAPE CAPSULE 

This capsule, designed and built by Goodyear 
Aircraft Corporation was successfully tested for 
comfort, survivability, mobility and arrange­
ment of survival equipment. 

----J 
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ENVIRONMENTAL 
CONTROL 

During the sum mer, Garrett Corpora­
tion 's AiResearch ·Ma nu fac turing Com­
pany received a contract from McDonnell 
fo r an environmental control system 
which would enab le an as trona ut to live 
com fo rtably beyond the protect ion of the 
Earth's a tmosphere. Pictured here under 
tes t is a hea t exchanger similar to the 
one which will a ir cond ition the capsule 
and suit. 

FLIGHT SIMULATOR 

Bu ilt by Bell Helicopter for human en­
gineering studies of the Army-Navy 
Instrumentation P rogram , this flight 
simula tor can reproduce the motion, 

/ sound, vibration and general cockpit 
arrangement of most existing helicopters. 
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X-15 

Progress was made during 1959 on the NASA-Air Force X-15 program, designed 
to carry man to the threshold of space. The research plane, built by North 
American Aviation, was completed during tl}e year and glide tests started in the 
summer. Later, using an interim rocket powerplant, the X-15 made three 
successful powered flights. The X-15 was expected to make its high performance 
runs in 1960. From a design standpoint, it is ·capable of reaching altitudes of 
more than I 00 miles and speeds of close to 4,500 miles per hour. 
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PROJECT MERCURY 

The efforts of the National Aeronautics and Space 
Administration to put man into orbit under Project 
Mercury gained momentum during the year. Mc­
Donnell Aircraft Corporation received a contract 
to build the capsule (below) which will contain the 
astronaut and completed mock-ups. North Ameri­
can Aviation built a Little Joe booster rocket, with 
which capsule mock-ups were fired to altitude, 
separated from the booster, lowered by parachute 
and recovered. The third such Little .Joe test was 
made on November 17. On September 9, a capsule 
re-entry test was made using a modified Atlas missile 
known as Rig Joe (left) for the booster. Meanwhile, 
the seven astronauts selected by NASA from the 
ranks of military pilots, were undergoing training. 



SPACE VEHICLES 

Looking to the future, NASA started work in 1959 
on a series of space vehicles. First of these was 
Scout (right) , a four-stage solid-propelled vehicle 
designed to boost a 150-pouncl research payload 
into a 300-mile orbit. First Scout tests were to be 
made in mid- I 960. A larger four-stage vehicle, using 
an Atlas booster as the initial stage, is Centaur, to be 
available by 1962. Centaur will be capable of firing 
a four-ton payload into a 300-mile orbit or carrying 
a 730-pouncl payload to the Moon. Development 
was started on still more advanced boosters, Saturn 
and Fl. Salurn will consist of ·a cluster of eight 
Rocketclyne H 1 rocket engines (above) , each pro­
clueing 150,000 pounds thrust, or a total of 1.2 
million pounds. F1, also known as Nova, will have 
six 1.5 million-pound thrust Rocketdyne engines 
for a total thrust of nine million pounds. 

DYNA-SOAR 

A major step toward development of a manned military space vehicle was taken 
in r959 when the Air Force awarded contracts for Dyna-Soar, a boost-glide 
bomber project initiated in 1958, Teams headed by Boeing Airplane Company 
and The Martin Company had worked for more than a year on two separate de­
signs for the complicated space vehicle. In November, the USAF announced a 
compromise decision under which Boeing would assume responsibility for de­
velopment of the frame and Martin would provide the propulsion, with a system 
based on its Titan ICBM booster. 
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ECHO 

An experiment In the use of satellites for global communications, Echo was 
launched by the National Aeronautics and Space Administration on October 28. 
The satellite is a 100-foot diameter balloon, launched by a rocket booster and 
inflated at high altitude. As a satellite, the balloon can be used to reflect radio 
and radar signals for investigation of forward scattering techniques of communi­
cat ions a nd propagation. It can also be used as a lunar probe, its size and 
a luminum coating permitting tracking visual throughout a lunar flight with 
exis ting as tronomical equipment. The balloon can be folded into a 30 inch 
metal container a nd infiatecl at high a ltitude by only a few pounds of gas. 



DISCOVERER 

The Air Force and the Advanced Research 
Projects Agency successfully lanunched six 
satellites as part of the Discoverer program 
during 1959. The tests were designed to 
achieve orbits, including polar orbits, of large, ~ 

heavy satellites, and to eject and recover space 
capsules. Discoverer I was placed in orbit on 
February 28, and Discoverers II, V, VI, VII 
and VIII achieved orbits later in the year, each 
carrying a Lockheed-built 1,700 pound Agena 
satellite. The capsules ejected successfully 
several times but efforts to recapture them 
failed. Among Discoverer's accomplishments 
were: first to carry an American payload of 
more than 300 pounds, first polar orbit, first 
satellite controlled in orbit and first capsule 
ejection. 

., 
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PIONEER 

Launched on March 3, Pioneer IV (right) , a 
sc!entific space probe, achieved an Earth-Moon 
trajectory. It passed within 37,000 miles of 
the Moon and went into a permanent orbit 
around the Sun. The satellite ''as tracked 
4-07,000 miles into space, and in addition to 
providing an advanced tracking exercise for 
NASA scientists, it also transmitted excellent 
radiation data. 

EXPLORER 

Two satellites of the Explorer series went into 
orbit during the year. Explorer VI, a combi­
nation meteorological and scientific satellite, 
was launched August 7. Because of its four 
p aclclleshaped vanes, studded with solar cells 
for battery recharging, it was called the "Pad­
dlewheel Satellite." Explorer VII (left), de­
signed to measure Earth's radiation balance, 
was launched October 13. It carried 91.5 
pounds of instruments and went into its 
predicted orbit. The Explorer program was 
initiated by the Army and transferred during 
1959 to NASA. 
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VANGUARD 

The Vanguard program came to a conclusion in 
1959 with the launching of Vanguard Ill on Sep­
tember l 8 from the Atlantic Missile Range. Van­
guard III became the eleventh U.S. satellite to 
enter orbit. It carried a 50-pound payload and was 
expected to have an orbital life of frorn 30 to 40 
years. Earlier in the year, February, Van~uard II, 
with a 21-pound payload, went into orbit. Van­
guard I h ad been placed in orbit on March 17, I 958. 
The Vanguard program was a ·oint effort of the 
Navy, the N ational Aeronautics C:ncl Space Ad~inis­
tration and The Martin Company, which bmlt the 
vehicles. 



MINUTEMAN 

ATLAS 

In development and test status for 
several years, Atlas achieved a 
high degree of reliability during 
1959 and was declared operational 
when the first service 1nissiles were 
delivered to Vandenberg Air 
Force Base, California. Twenty of 
the Convair-built intercontinental 
ballistic missiles were launched 
during the year, including long 
range tests to check guidance and 
re-entry characteristics and short 
range tests for sub-assembly eval­
uation. 

vVork progressed on the Air Force's second generation ICBM, the solid-propelled 
Minuteman, for which Boeing Airplane Company is system manager. On Sep- ' 
tembcr 15, at Edwa rds Air Force B ase, California, the USAF started tests with 
a full-scale silo test vehicle, in which a model of the missile was fired from an 
underground silo in captive flight , restra ined by nylon ropes. Three such tests, 
all successful, were made during 1959. 
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NIKE-ZEUS 

First firings of the Army's N ike-Zeus, a missile system designed for defense against 
enemy ballistic missiles, took place during 1959. An important adjunct to the 
air defense system, Zeus is solid propelled, command guided and equipped 
with a nuclear warhead. lls mission of destroying invading missiles a safe distance 
from the intended target is aided by a ground system composed of several types of 
radar, a number of computers and a high speed communications network. It is 
being built by the team which turned out its predecessors, Nike-Ajax and Nike­
Hercules: Western Electric, Douglas Aircraft Company, and Bell Telephone 
Laboratories. 

A LBM 

The concept of launching medium range bailistic missiles from aircraft, providing 
a mobile aerial platform difficult to destroy, was furthered during 1959. The 
new development program is known as ALBM, for Air Launched Ballistic 
Missile. In 1959, a research version of such a missile, the Martin-built I 99B 
(shown here), was successfully launched from a Boeing B-47. Later, the Air 

Force awarded an advanced development contract to Douglas Aircraft for an 
ALBM designated the GAM-87 A Sky Bolt. 



POLARIS 

The in termed.iate range Fleet Ballistic Missile 
Polaris (righ t) reached ad vanced Bight test stage 
dur ino· the ea r. Built b Lockheed, the 28-foot solid­
fueled missi le h a an initial range capability of 1,200 
n a uti cal miles, which '\ill be ex.tended tluough 
f u rther de elopment. In 1959 successful flights were 
m ad e from a surface ve el and from a ship's mo­
tion simulator and underwa ter testing of the 
launch s 'Stem was ahead of schedule. 

TITAN 

Second of the Air Force's intercontinental ballistic 
missiles, Titan (left) started its flight test program 
during 1959. Also known as SM-68, the Martin­
built Titan made its first flight on February 6 and 
was launched successfully four other times during the 
year. Tita n, a complement, rather than a duplicate 
of Atlas, is launch ed by a 300,000-pound thrust 
booster. 
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RED~YE 

The World War II "baz9oka" made a new appearance in 1959, this time as a 
missile launching device. The new Army and Marine Corps weapon is Redeye, 
a missile designed to provide ground troops with a defense against low-flying 
attacking aircraft. The four-foot missile is fired from its own shipping container. 
Development contracts were awarded during the year to Convair Division of 
General Dynamics Corporation, prime contractor, and Philco Corporation, 
guidance manufacturer. 

EAGLE 

Development was started during 1959 on a new type of air-to-air missile in which 
the high performance is built into the missile rather than the launching aircraft, 
permitting use of relatively slow planes as launchers. First of this family is Eagle, 
for which Bendix Aviation Corporation v,ras named prime contractor and manu­
facturer of.flight control, guidance and support equipment. Grumman Aircraft 
Engineering Corporation will build the airframe. The Navy is sponsoring this 
new developmental program. 



fi/11 //1// 1/Q/ 

CORVUS 

A test version of Corvus was successfully flown at the Pacific Missile Range on 
Jul y 18. Corvus, built by Temco Aircraft Corporation, is a supersonic air-to­
surface missile designed to enable Navy carrier-based aircraft to penetrate heavily 
defended areas. 

SHILLELAGH 

Development contracts were awarded during 1959 for a new missile designed to 
provide increased firepower for support of Army ground troops. The new missile, 
known as Shillelagh, is a lightweight system for use against enemy troops, armor 
and fortifications. Aeronutronics Division of Ford Motor Company was named 
prime contractor. 

HOUND DOG 

North American Aviation's GAlVl-77 Hound Dog made its first test flight on 
April 23. Hound Dog is an air-to-surface weapon which can deliver a nuclear 
warhead several hundred miles after release from a Boeing B-52. In advanced 
development status, it was to be delivered to Strategic Air Command in 1960. 
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JETLINERS DEMAND JET-AGE BRAKES 
From touch-down to the end of the 
landing run, Bendix brakes provide 
smooth and certain ground control for 
the magnificent new jet airliners . . . 
To get brakes that measure up to the 
exacting standards of these swept wing 
giants, it was entirely logical to look to 

the world's most experienced supplier 
... For similar reasons, Bendix brakes 
are regular equipment on the largest 
and fastest military jets, as well as fully 
certified by FAA for the new civilian 
jets ... BRAKES BY BENDIX is another 
important reason why you can fly the 
jetliners with complete assurance . 

B d. PRODUCTS s th B d en IX mv1s10N ou en , IND. .... cfy 
AVIATION CORPORATION 



RT·11A 
RECE IVER - TRANSMITTER 

OF 

C-77C CONTROL UNIT 
ADF RECEIVER 

BY A .RC 
All Ope.rated Fr.orn a S ingle Compact Control Panel 

Here is am irntegr.ated COM/NAV system wi~h at'HHo comtrols and cabin speaker amplifier. Ac-
tme extra advantage of ARC's higber pe~fmrm~ cessibili-ty . : . greater flexibiHty tor aclaptiAg to 
ance stanclards. Alii matched units desigmed and special nee·ds. MaRy combinations available. De-
prQduced by one manufactmer, all units eentrai·IY serving of complete comfidence, t~1is system will 
controlled from a single compact paJJel. It in- expand tMe utility of your busiRess aireran. ~H 
eludes dual omni, two independent cornlrrnunica- basic COM/ NAV units certiliecl t0 ca.tegmr¥ A Q~ 
tions systems, ADF, marker beac'on, gl·ide slope, applicable FAA TSOs or CAATC. 

See your ARC dealer . Or W rite us for literature . 

}Jircraft Rad!!.~~~~~!.~!~~~~ .. ~~~~!,?N, N . J . 
OMNI LOC RECEIVERS · COURSE DIRECTORS • AUTOMATIC DIRECTION FINDERS · 360 CHANNEL VHF T'RANSMITTER-RECtiVERS • GLIDE SLOPE 
MARKER BEACON RECEIVERS · !OCHANNEL ISOLATION AMPLIFIERS • INTERPHONE AMPLIFIERS · CABIN AUDIO AMPLIFIERS • OMNIRANGE 
GENERATORS AND STANDARD COURSE CHECKERS · 900-2100 MC SIGNAL GENERATORS • UHF AND VHF RECEIVERS AND TRANSMHTfiRS {S W 360 CHANNELS). 
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Behind the growing dependence on airplanes as adjuncts to 
business is the fact that for company after company they are 
more than paying their way. As pioneer and leader in utility 
aircraft power, Continental Motors finds solid satisfaction in 
its role as engine source for the outstanding planes of this type. 
It has every reason to believe that the performance of these 
engines-their power, economy and dependability as proven in 
thousands of hours of flying-has been not only a major factor 
in the leadership of those aircraft, but one destined to assure 
their ever-wider use. v 

MODEL HP RPM CYL. WT. OCTANE 

A65 . .. ... .. . 65 2300 4 173 80/ 87 
C90 . . ....... 95 2625 4 207 80/ 87 
0200-A ... ... 100 2750 4 190 80/87 
0300-A 8 & C 145 2700 6 277 80/87 
G0300-C ... .. 175 3200 6 312 80/87 
E225 .... . . .. 225 2650 6 363 80/ 87 
0470-K & L . . 230 2600 6 404 80/ 87 
0470-M ..... 240 2600 6 4D9 91 / 96 
0470-G ...... 240 2600 6 432 91/96 
0470-H* ..... 240 2600 6 472 91 / 96 
10470-C ..... 250 2600 6 432 91/96 
10470-D ..... 260 2625 6 426 100/115 
10470-F . . ... 260 2625 6 426 100/130 
10470-J ..... 225 2600 6 402 80/87 
10470-K . . ... 225 2600 6 391 100/130 
FS0526-A**. 270 3200 6 575 91 / 96 
GS0526-A. . . 340 3100 6 549 91/96 
* Pusher Type engine with extended propeller shaft 

**Helicopter engine 

Model 0200·A 
100 H.P. 

Model 10470-J 
225 H.P. 



tower c Jcu late targe t information f rom 
radar ;Jnd pro vide intercept- le tr y data. 

CENTER OF OPERATIONS fo r FPS-35 in­
sta ll a tion is MAJAC-Mo nitor, Anti-Jam 
and Control Console. 

In 1936-ai r defen se by SPERRY 

Before the invention of radar, 
Sound Locators a ided the human ear 
in sensing the approach of air craft. 

TOWER OF STRENGTH in U.S. defenses, area search radars by Sperry will 
be spotted strategically throughout m ain Air Force defense networks. 

Giant Sperry Search Radar 
To Strengthen U.S. Air Defenses 

First fortress-like radar is "on the air" only 19 months after contract 

New, high-pow~red ~rea defense s~?rch 
radars housed m g1ant concrete for­
tress" towers- are taking thei r p lace in 
Am erica's vast cha in of air defense sys­
t e ms. Th e fir st such tower was con­
structed a t T hom asville Aircraft Control 
and Warning Station in Alabama. 

These radars (AN-FPS-35), devel­
oped by Sperry's Surface Armam~nt 
Divi sion in c lose coopera tion With 
USAF's Rome Air Development Center, 
will become part of the Continental ~ir­
craft Control and Warning System wb1ch 
sea rches out cruise-type missiles and 
aircraft. 

The giant antenna assembly, weighing 
nearly 70 tons, is situated on a concrete 
tower 85 feet high and 60 feet square. 
The radar feeds target position informa­
tion into high speed computers, which 
in turn work out involved calculations 
fo r interception and destruction of the 
targe t by missile weapon systems. The 
tower houses the full complement of 
men and equipment necessary to sustain 
continuous operation. Strategic sites in 
the U.S. defense network have already 
been selected for locat ion of additional 
sea rch radar systems. 

This "tower of strength·" in U.S. 

defenses underlines Sperry's advanced 
capabilities in radar-the result of expe­
rience dating back to radar's earliest 
beginn ings and highlighted by m any 
significant Sperry contributions to the 
science. 

SPlRR~ 
SURFACE ARMAMENT DIVISION, SPERRY GYROSCOPE COMPA NY, DIVISION OF SPERRV RAND CORPORA TION. GRE! \ T NECK NEW YORK 
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The world's fastest all-weather 

interceptor , bomber, and jet passenger 

plane, have SOMETHING IN COMMON 

- they're all built by Convair! 

C ONVAIR 
A DIV I S ION OF GENERAL DYNAMICS CORPORATION 
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McDonnell Aircraft has been selected by the National Aeronautics and Space 
Administration to design, develop and construct the first U. S. manned space 
capsules for Project Mercury. 

Engineers who wish to investigate the challenging career opportunities at 
McDonnell are asked to contact Mr. Kendall Perkins, Vice President, Engineering. 

Mc:DONNELL AIRCRAFT 
L AMBERT-ST. LOUIS Municipal Airport • P. 0. BOX 516, ST. LOUIS 66, MO. 



imagination has 
no beginning .. . 
no end ... 

Today's astonishing progress in electronics is 
no accident-for the field has attracted the 
kind of imaginative people who have always 
set the bench mar·ks for man's progress. 
Hughes was built by people like these. They 
are prepared to cut away old restraints; to 
plunge ahead to new discovery; to build and 
prove the "impossible ." In just ten years they 
have made Hughes one of America's lead ing 
producers of advanced electronics. 

Creating a new world with ELECTRONICS 

r -------------------- ~ 

HUGHES 
' , ______________ _ _ _ _ __ J 

~ 1959, HUGHES AIRCR AFT COMPANY 

Hughes Airc raf t Company, 
Curver City, Er Segundo, Fu rrerton, Newport Beach , 
Malibu, Los Angeles, California; Tucson, Arizona 
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WORLD'S MOST MODERN JETLINER 
COMING YOUR WAY- THE [f)@ a@ BUILT BY DOUGLAS 

As the giant but graceful shape of the DC-8 
crosses your sky, the three and one-half mil­
lion man-hours of testing that went into its 
development can't be seen. But when you're 
borne aloft in this luxurious jetliner, you have 
the security of knowing that it has passed 
structural fatigue tests equivalent to 100 years 
of airline service ... that its giant windows are 
triple paned with an excess strength factor of 

almost 1,000 percent •.. that its comfort 
evaluation and testing were undertaken from 
the start with luxury commercial operation 
the only objective. Nothing has been spared 
in money, time and human effort to make the 
DC-8 the unrivaled "Queen of the jet age." 
Only Douglas experience could build it-expe­
rience gained from the famous family of "DC" 
aircraft. Make the DC-8 your way to travel. 

MORE AIRLINES HAVE CHOSEN THE DC-8 THAN ANY OTHER JETLINER 
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Leaders in Missiles/ Space Technology-

B OOSTER SYS TEMS, ELECTRONICS, GROUND SUPPORT EQUIPMENT, AND NUCLEONICS. ..,.~Fif ........ 
79 



General Electric, a growing spectrum of . .. rlL;l_ .;;: 
~ .......... ,_ . _ ,,, .. ~ 

POWER FOR THE TURBINE AGE ~ 

J58 G. E.'s T58, now in production for military 
and commercial use, delivers more power 

per pound of engine, consumes less fuel per 
hp-hr than any other turboshaft flying today. 
Guaranteed at 1050 shp, 0 .64 SFC, this 271-
pound powerplant has proved itself du ring flight 
and environmental testing. Now in development 
is the 1250 shp first-step growth version. 

CJ-805-3 G-L's commercial counterpart of 
the J79_ Rated in the 10,000-lb­

thrust class, it has a 4:1 thrust-to -weight ratio_ 
Now being proved in extensive flight and factory 
test programs, the -3 will power the Convair 880 
jetliners_ G-E built reverser-suppressors produce 
optimum results with minimum losses. 

J64 G.E.'s T64 is a turboprop j turboshaft 
direct-drive engine in the2600 horsepower 

class. A compact, versatile power package, it can 
be used in either fixed-wing or rotary-wing air­
craft , or as a power source for advanced aircraft 
applications. Basic configurations of the T64 are 
on test and confirming their exceptional per­
formance characteristics. 

TF35 and CJ-805-23 ~eea~~;o~rcdtratnos~ 
port aircraft, the TF35 combines the J79 gas 
generator with an aft-fan for higher thrust at 
lower SFC. Commercially designated the CJ-805-
23, it will power the Convair 600 luxury jetliner. 

J85 The powerful (2500 / 3800-lb-thrust class), 
lightweight J85 turbojet introduces new 

levels of power and performance. Designed to 
power missiles, drones, small and medium 
sized aircraft, the J85 is being flight tested in 
McDonnells' "Quail" decoy missile, and 
Northrop 's N-156F "Freedom Fighter," and T-38 
supersonic trainer. 

J79 Powerplant of the F-104 Starfighter, holder 
of world's speed and time-to-climb 

records, the rugged J79 has accummulated more 
than 90% of U.S. Mach 2 flight time. This 
15,000-lb-thrust class turbojet also powers five 
other Mach 2 air weapons: FllF-lF, F4H, B-58, 
A3J and Regulus II. 235-39 

0 0 ° 0 0 

ltogres$ Is Ovr Most lmporli1nf Protlve.f 

8 0 
GENERAL. ELECTRIC 



Creed for a Test Pilot: 
"prove all things; hold fast that which is good" 

This generation has a rendezvous with Space. The 
man who will take the first all-important step toward 
that rendezvous is the test pilot. His challenge is to 
try the things that haven't been done before. The 
supreme risk is his .. . but the benefits belong to us all. 

The vehicles he tests ar e the r esult of America's 
most advanced scientific knowledge and newest indus­
trial skills. One such vehicle is the X-15, designed to 
carry the first American to the fringes of Space. This 
is an experimental rocket-powered plane to probe 100 
miles into the sky at the speed of 3600 miles per hour. 

The X-15 was designed, developed, and built by 

North American Aviation, the company that has 
built more airplanes and has more supersonic experi­
ence than any other company in the world. 

Famous NAA airplanes that were ready when 
America needed them include the T-6 Texan trainer, 
P-51 Mustang, B-25 Mitchell, B-45 Tornado, F-86 
Sabre, and the F-100 Super Sabre. 

Now North American is applying its vast experi­
ence in the development of a revolutionary new air­
craft designed to fly three times the speed of sound­
the B-70 Valkyrie multi-purpose bomber for the 
Strategic Air Command. 

NORT'H AlVIERICAN A\111\TION, INC. 
SERVING THE NATION'S INTEREST FIRST- THROUGH THESE DIVISIONS 

--- ---~~A'::-'""--'*11 ... ....._. .. __, 
'"--·-&. ~ 

LOS ANG ElES AUTONETICS MI SS ILE RO CKETDYNE CO LUMBUS ATOMIC S INTER N ATIO N AL 

los Ang e le s, C a noga Po rk, Downe y, Ca lifo rnia ; Co lumbus , Ohio; N eosho , M issouri ; tvk G rcg or, Texas 
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Avco helps defend America from sea to space. 
Global security and peace depend upon an America geared to a space-age concept of defense. 

At Avco, skilled manpower and modern machines supply the attention and emphasis this con­

cept deserves. Alert to the responsibilities of peace are: Avco-Everett Research Laboratory­

investigating problems in gas dynamics and space technology; Crosley-communications, radar, 

infrared, electronic control systems, missile fuzing; Lycoming-aircraft, marine and industrial 

power plants, missile subsystems; Nashville-aircraft and missile aluminum and stainless steel 

structures; Pre-Fiite Industries Corporation-jet engine starters, ground support and test 

equipment; Research and Advanced Development Division-basic and applied research in 

electronics, physical sciences, and engineering. 
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AVCO MAKES THINGS BETTER FOR AMERICA I AVCO CORPORATION 1 750 THIRD AVENUE, NEW YORK 17, N.Y. 
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TO CORPORATE OFFICERS: 

Quality, a wo rd too often built up, is built into both 
the Gulfstream and its Rolls-Royce Dart engines. 
This modern aircraft, ~ith fail-safe construction, typifies 
the reliability inherent in Grumman products for 29 years; 
wh ile the engines have already been proved by millions of hours 
of a irline operation. The achievements by these two leaders 
in their respective fields assure you of quality and safety 
in a true sense o f the word. 

The ne w Grumman Gulfstream, the optimum in executive 
transportation , fe atures high air speed , pressurization and 
short field characteristics designed specifically to 
meet your corporate flying requirements. 

* 

* 

Leroy R. Grumman 
Chairman of the Board 
Grumman Aircraft Engineering Corporation 
Bethpage · Long Island · New York 

Grumman Gulfstream: 10-12 seat executive transport. Cruise: 350 mph. Power: two Rolls-Royce 
Dart (R.Da. 7/2), take-off rating 2105 ESHP. Range: 2,200 miles plus reserve. Pressurized: 5,500 
feet at 25,000. Operates from 4000 ft. runways and within existing and future Air Traffic Control. 

DISTRIBUTED BY: Atlantic Aviation, Wilmington, Delaware; Southwest Airmotive, Dallas; 
Pacific Airmotive, Los Angeles; Timmins Aviation, Montreal. Th ey have the experience and 

facilities to provide sales and service, the best available communication and electronic equipment, and 
interiors to your specifications. They will also make arrangements for you to inspect the Gulfstream. 
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Vought Divisions 
apply new knowledge 
to the new decade 
New knowledge is the springboard for most Vought 
projects, with many of them introducing new con­
cepts as well as products - completely new attacks on 

familiar problems. 
Emphasis on research extends from the shop­

where new materials and new methods of manufacture 

are under contract study- to pure research, which is 
the sole function of an entire division, Vought's 
Research Division. Here scientists are mining new 
knowledge from many fields, including basic research 
into astronautics, electrogravities and the life sciences. 
Vought Aeronautics is producing the near-Mach 2 
Crusader fighter series, is developing the nuclear­
powered SLAM (supersonic low-altitude missile), is 
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Scout research rockets are supplied to NASA 
by the Astronautics Division. 

A fourth version of the Crusader fighter is 
being produced by the Aeronautics Division. 

carryjng out antisubmarine warfare work for the 
Navy, and is represented in other fields ranging from 
battlefield weapons to pilot escape. Vought Astro· 
nautics, supplier of NASA's Scout research rockets, 
has designed a simulator to duplicate up to 17 differ­
ent stresses of space flight. Vought Electronics is 
developing advanced antenna systems, support equip­
ment and power controls, including 11he actuator for 
the Minuteman ICBM. The Range Systems Division 
is tracking NASA satellites, in addition to other Pacific . 
Missile Range duties. 

All these activities of Vought's five divisions have a 
common significance. They are investments in the 
growing fund of knowledge that is going to help meet 
the challenges of a new decade ... a new era. 

~----
----------

OALLAS. TEXAS 
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The .yea; 1 959 . i;~ the :lero r ace industry "as one marked by further increases in the mte of 
techno logica l change: occa ioned b till grea ter emphasis on the guided missile, continuing mili­
tary d em and . for increased perfo nna nce in manned aircraft, and assumption b y the industry of a 
n ew ro le as the supplier of vehi les and equipment for space ex plora tion . 

The chang ing nature of the in cl ustr was accorded officia l cognizance in July, when Aircr a ft 
Inclu tri es \ ssocia tion changed its nam e to Aerospace Industries Association . The changes effected 
in 1959 we re no t new and tartling. T h ey were, ra ther, a continua tion of a trend under way for 
severa l years, but in 1959 the changes beca me still more noticeable. 

There was further di versifi ca tion of effort on the pa rt o f companies who for years h ad been 
kn own as specia lists i n on e bran ch of aerospace production. The shift i!l the type of personnel 
em ployed by the industry became more m arked ; a still grea ter percentage of skilled technicians, 
scienti sts and engineers jo ined the work fo rce, with an a ttendant rise in payroll costs. There was 
in creased emphasis o n research and development, no t only for the end items and their major com­
p o n ents , but fo r n evv typ es of tools and equipment with which to build them. A facilities expan­
sio n progra m , sta rted yea rs earlier, r eached new heights in 1959 as industry found it usu ally chea­
p er to build new facilities especiall y designed for the complex products of the Space Age rather 
Lh a n to a ttempt to modify old a ircraft manufac turing plants. 

l\!Ianufac ture o f m anned airc raf t continued to constitute the major portion of the industry's work 
load, but producti on o f g uid ed V\ eapons again g::tined in proportion. At year end, there were 45 
missile projec ts in volving produ ction in varying numbers. Al A estimated total production of a ir­
craft for th e ca lend ar year 1959 :1t 11 ,000 units, including 8,000 civil and 3,000 military planes. 

Productio n of turbine-powered a irline transports moved into high gear, with five turbine types 
being delivered in quantity. Four of the fi ve typ es \vere in service by year-end and the fifth was 
sla ted for serv ice inaugural in 1960. 

Overall sa les remained a t a bout the previous year's level , as increased missile production took 
up the sl ack in d eclining military a ircraft production. Industry 's ch anging status brought about a 
further reduction in the work force. From 757,600 a t the end of 1958, it dropped to 736,500 dur­
ing the first ha lf o f the year and was expec ted to drop further by year encl . 

Despite the changing technology, it was a very active year, and the industry m ad e a grea t 
m.an y no table contributions in a widening area of responsibility. They are d e ta iled in the com­
pany summaries whi ch foll ow. 
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AIRFRAME, ENGINE AND MISSILE MANUFACTURERS 

AERO DESIGN AND ENGINEERING COMPANY 

During 1959, Aero Design and Engineering Com­
pany, Bethany, Oklahoma, delivered the SOOth Aero 
Commander produced by that company. On Sep­
tember 28, an Aero Commander 680E was delivered 
to a "'ashington construction company. That date 
marked a little more than eight years that the com­
pany had been in operation producing the twin 
engine, six passenger executive transports. It was on 
August 25, 1951, that the first completed produc­
tirm Commander rolled from the line at Tulakes 
Airport in Bethany. 

During April the Aero Commander established 
a world class speed record. Flying in connection 
with the World Congress of Flight, Las Vegas, Ne­
vada, the Commander averaged 226.148 miles per 
hour, over the official 2000 kilometer (1242.7 mile) 
course. This mark for its class erased the old record 
set in 1953 by a Russian Yak II. The speed record 
added to the laurels of the sleek business airplane. 
The Commander also holds the class altitude record, 
30,361 feet, and formerly held the world class dis­
tance record. 

Aero Design and Engineering Company was 
producing four models of the Aero Commander. 
They incluclecl models 500, 5GOE, 680E and 720. 
The 720, or Alti-Cruiser, is the only light twin 

engine airplane being manufactured "·ith a pr:s­
surized cabin .. \11 four models han~ the same sl/e 

. f. J'ff ' ' ' . J S"}Jeci·d C<JUiJ>· arr .rame < 1 enng Ill engine ~Ite ant · ' 
men t. 

The model 500 "·as introduced during 1 !l5H to 
C l . 1 . in -1 1norT coni-put the Aero ommaiH er ;urp ane ' . ·. __ .. 

. . • • . J 1 • ... I.I"("J"Lfl nulklt. petitJYe posJt!Oil Ill t le HLSiness ,L ' . 
() - 1 () I \"C!lllli no· The 500 features 2:JO horsepo\\'er -:>· · · · . :' 

. · 1· r greater II l t engmes. It has the extended \\'111g 0 , . 
· 1 · fi · 1 ("()()() J>ounds with 1\'I t IOU t sacn lCJ ng s pee< , grosses > 

a useful load of 2150 pounds. 1 
The Aero Commander 5GOE is known as t Je 

f 1 (}95 miles long-ranger of the fleet It has a range o · -
. ' ~ . . . ' . - d bv 2HO 

with a .'30 minute reser\"e and 1s p<H' eJ e . ' 
I . . 1 ~ r.()£ t11·1 t formerlv wrsepower engmes. It Is t 1e :>1> · ' 1 

held the distance record. . 
Tl r.soE · I 1 I I 11' 1 SJ)eecl and alu-le I) ' IS t 1e ITIO< e 10 ( Ing t 1e l 

• ' . -111)ercharge< tude records. It Is powered by two s · ' 
340 l . . t ?96 miles j)er 1orsepower engines, cnuses a --
1 . 1 l . .1 'r hour and has 1our wit 1 a top speec of 255 1111 es pc 
a useful load of 3025 I)Ounds. . 

1 leSS air-The 720 Alti-Cruiser, a pressurized )l!Sll · . 

1 . .1 r hour With p ane, has a top speed of 255 1111 es pe . 
· · . 1 ur The <lir-a crmsmg speed o[ 226 miles per 10 · . 

plane is powered by Lycoming GSO 480 engmes 
and has a service ceiling of 25,360 feet. 

AEROJET-GENERAL CORPORATION 

Aerojet-General Corporation, major producer of 
propulsion systems for the Space Age, reported sales 
of approximately $350 million for the fiscal year 
ended November 30, I !159. The 1959 sales compared 
with S2 I H million for 1 958 and S 162 million for 
I 957. Company employment increased during the 
year from 17,000 to a pproximat.ely 24,000. 

New construction and plant acquisitions during 

88 

the year brought total plant facilities of the com­
pany to $118 million. 

Aerojet continued development of the pow_er­
plant for the Air Force's Titan ICBM missile, wtth 
four successful launchings of the Titan missil'e 
heing carried out during the year. The compan~ s 
Solid Rocket Plant made substantial progress 111 

the development of the Air Force's 1\1inuteman 



ICB M missile and the N avy 's PolaTis IRBM mis­
sil e. The company was also involved in such 
major space programs as Sa turn, Delta and Dyna­
Soar and variou s Thor-Able projects. 

The compan also was prod ucing rocket power 
plants, boosters and components for the Air Force 
Genie, \1\ bite Lance and Bomarc programs, the 

avy Tartar, Eagle, GAR-9, Sparrow III, and the 
Army's H awk. Through purchase during the year 
of the Rheem Manufacturing Company's Defense 
Production Division at Do·wney and Riverside, 
California, Aerojet acquired contracts for the 
Army's SD-2 Drone. Aerojet reorganized the new 
Downey fac ilities into three divisions, Ordnance, 
Aeronautics, and Metal Parts Manufacturing. Ord­
nance Division was producing the high-explosive 
warhead for Nike Hercules. At year's end more 
than 2200 were employed in these divisions. 

In November 1959, Aerojet announced organiza­
tion of a new AETRON Division, combining the 
company's talents and experience in missile facil­
ities engineering, electronics and instrumentation. 

The company's wholly owned subsidiary, Aerojet­
General Nucleonics, doubled its facilities at San 
Ramon, California, after incorporation into it of 
Aerojet's Turbo-Machinery Division and units of 
the company's Nucleonics Division formerly located 
at Azusa. It continued work on the application of 
nuclear propulsion to rockets. AGN neared com­
pletion of the first phase of one of its rna jor proj­
ects, the AEC's Gas Cooled Reactor Experiment in 
Idaho, continued mass production of its world­
known training reactor, the AGN-201 and intro­
duced the larger first pool-type reactors the AGN-
211, and later the AGN-451. 

The most concentrated effort of the AS\V Divi­
sion was development of the Navy's Mark 't6 Tor­
pedo. Also in ASW work, Aerojet's A tlantic 
Division located at Frederick, Maryland, specialized 
in acoustics and underwater communications. 
Separately, the Atlantic Division developed auto­
matic postal and package handling equipment 
which was demonstrated during the year to Post 
Office Department officials and representatives of 
American Railroads. 

In the rocket field, Aerojet successfully operated 
the largest liquid-hydrogen thrust chamber ever 
fired. It also produced during the year the most 
powerful rocket engine ever developed for sled use. 
A new engineering building, more than doubling 
the company's engineering facilities at Azusa was 
completed to accentuate the company's expanding 
Systems Division. 

Late in the year Aerojet established a Long- A erojet-cleveloped engine powe-rs Titan. 
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Range Planning Group at Monterey, California, 
staffed with scientists far removed from the com­
pany's day-to-day activities and able to devote full 
time to scientific prospects and forecasts. 
. The company continued development and quan­

tity production of its series of Aerobee Sounding 
rockets. These are one or two stage rockets capable 
of carrying scientific payloads to altitudes of be­
tween 75 and 350 miles and are used by all the 
services and by scientific groups for high-altitude 
research in connection with missile and satellite 
programs. A new series of space-probe vehicles, 
called ASTROBEE was designed with capabilities 
of reaching altitudes of from 500 to 5000 miles. 

Extensive additions ·were made by the company to 
chemical laboratories and development shops at 
Sacramento, as well as to facilities at Azusa and San 
Ramon and at Frederick, Maryland. Implementa­
tion of the company's agreement with Stauffer 
Chemical Company of New York moved ahead with 
the inauguration of the Stauffer-Aerojet plant at 
Sacramento for production of High Energy Fuels. 

The company's foreign operations, which include 
Bristol-Aerojet, Ltd., a joint company formed by 
Aerojet-General and the Bristol Aeroplane Com­
pany of England during 1958, were further ex­
tended through an agreement with Mitsui and Co., 
Ltd., of Japan for marketing of selected Aerojet 
products in Japan; and with Westinghouse Inter­
national for the promotion of Aerojet-General 
Nucleonics products throughout the world. 

During the year, Aerojet-General's technical 

services staff at Cape Cana\·cral, Florida. was au?;­
mented to assist s\·stcm contractor.~ in flig-ht tcstill~ 
Titan, Polaris, Tl;or-.\blc and lunar probe ,-chides 
for which .\erojct. supplies prop,tJsiun. The com­
pany also reoq?;anized its custon and field sen·icc 
activities and opened a new District Oflice at 

Detroit, \I ichig;m. 
The Avionics Division continued u de,·clop and 

supply to the Air Force an advanced-type infra~red 
fire control system for the Lockheed F-1 0-1 St_ar­
fighter. The Facilities -Engineering Didsion, whtch 
at year's end was incorporated into .\ETRO~, pro­
vided instrumentation and range safety denccs at 
both Vandenberg Air Force Rase and the l~acilic 
Missile Range at Pt. Mugu, California, whtch 15 

under Navy jurisdiction. 
The Plastics Division developed new rocket cas-

- 1 k · l · f 1 · )"'"'Cn t of shells xngs anc pac agmg c ences or s 11 I u• . _ . 
I) 1 was and other ordnance. The Ordnance xvtsiOI . 

. f . . 1 1 1stl"l tions of Its espeCially success ul m lurt 1er c emm · ' 
radical explosive metal-forming process. . . 

. . 0 ( k rr asstst and In New app!tcattons for JAT ta e-o '· 1 . . ) k t vere developec . fhght thrust augmentatiOn roc 'e s ' 
. · 1 CjUi})tnent by The devices were made optwna e . 

· 1 ircraft 111-several manufacturers of commeroa a ' ' 
. - r certificated 

cludmg Beechcraft, and JATO Junto • _ 
by CAB in 1958 was in increased demand fo~ pn~ 
vate and corporate planes. Aerojet has proc u[c~c 

h 800 000 . . 1 e 17 )'ears o Its 
more t an , JATO umts 111 t 1 

existence. 
_ 1 . "d' f The General Aerojet-Genera ts a subsi tary o _ 

Tire and Rubber Company of Akron, Ohw. 

ALLISON DIVISION 
GENERAL MOTORS CORPORATION 

Contracts for development of Minuteman ICBM 
rocket engine cases and a unique satellite power­
plant were among highlights of 1959 for the Allison 
Division of General Motors Corporation as it be­
gan putting into effect a long-range space-age plan-

ning program. 
Allison stepped up development and deliveries of 

first- and second-stage rocket engine cases for the 
solid-propellant Minuteman under a sub-contract 
to Thiokol Chemical Corporation. Precise new 
metallurgical controls and testing methods brought 
about the use of light, high-tensile metals-a vital 
factor in overall weight reduction. 

Elaborate, massive fixtures and templates were 
desit?;ned by Allison to shape accurately these 
"clean" steels into various components o[ the maxi­
mum strength, minimum weight rocket cases. 

To assure uniformity of the Minuteman cases, 
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. . . f dimensional 
Allison mstttuted a rigid program o 
. . _ . .' tions to con-
mspe<!tiOns durmg all maclumng opera 

. ere pressure 
trol the exactmg tolerances. All cases W 

. 000 pounds per 
tested at tensile loads up to 190, fi d 

. , . 1 been test tre 
square mch. Full-scale engmes hac 
before year's-end. 

WI ·1 1 · k lies also were 
11 e t 11s wor was underway, stuc . . 

b · 1 1 tl1etr a})phca-emg mace on pyrophoric fuels anc 
. . . researchers 

tton to ramJet engmes. In another area, . 
1 l . . h . . £ a strategic were ( e vmg mto t e complexities o 

interplanetary system. _ 
· Force Alb-Under a contract awarded by the Atr ' . 

son was perfecting a Stirling-cycle solar power sys­
tem capable of operating two years unattended as a 
source of power for space satellite instrum~I~ts. 
Developed to a practical efficiency by N. V. Plnh1~s 
Gloeilampenfabrieken of Eindhoven, Holland, this 

d · 1 · 1· ·l t th·tt once tno ernizeL verston o · a powerp an • 



turn ed riverboa t p addle wheels is now being further 
improved by Genera l Mo to rs R esear ch L aboratories 
and A llison. 

In mid-yea r, .-\llison awa rded Cornell Aeronau­
tical Laboratory, Inc. , a contract for the creation and 
pre limina r y design a n a lyses of general support 
miss ile systerns as pa rt of a program to develop a 
pre [erred sys tem . 

More tha n a dozen commercia l a irlines b y the end 
of 1959 h ad accumulated a tota l of 698,764 engine 
fli gh t h ours a nd 69,876,400 a ircra ft flight miles on 
th e A llison-powered Lockheed Electra . Included 
a m o ng these ca rri ers are America n , Ansett/ Austral­
ia n , Braniff, Ca thay Pacific, Eastern , KL1\II Royal 
Dutch , N a tional, N orthwest , Pacific Southwest, 
Q a ntas, Tra ns-Austra lia, T asman Empire A irways 
and vVestern. 

A 16,200-horse power N avy version of the Electra, 
d esigna ted the P3V-l , w ill become America 's first 
propj et submarine hunter-killer aircra ft. Powered 
by four Allison T 56-A -IOvV propjet engines r a ted 
a t 4585 horsep ower with wa ter/a lcohol power aug­
menta tion , the P3V- l will b e utilized for low-and­
slow sea-scanning flights as well as for mid-ocean 
sea rch es from sm a ll ad vanced bases. 

T56-A-8 propje t engines geared to Aeroproducts 
turbopropellers will power the twin-engine Grum­
man W2F-1 airborne early-warning rada r plane. 
The vV2F-l will operate from aircraft carriers at 
sea, patrolling the extremes of defense perimeters 
to detect impending attacks by enemy air and sea 
forces. 

Work was begun on the first production conver­
sion of a Convair 340 to Allison propjet engines and 
Aeroproducts turbopropellers. By late 1959, sales 
of 50l-Dl3 conversion engines were firm for 19 air­
craft, including those of five corpora te operators 
and two airlines. 

Allison T56-A-7 propjet engines of the 4050-horse­
power class went into service in nacelles of the 
USAF's new Lockheed C-l30B Hercules, a "big 
brother" to the original C-l30A that has been in 
US~F operational service since 1956. 

Development work continued on the new 6,500-
horsepower Allison T6l propjet engine, which uti-

A llison -jJozuered Lockheed C-I JOB H ercu les. 

lizes a t win-spool compressor for greater flexibility 
and better fuel economy through a higher com­
pression r a tio. An Aeroproducts turbopropeller for 
the T6l, the powerplan t selected for the giant 
Lockheed Super Hercules, was being developed 
under an A ir Force engineering ·contract. 

Allison Division 's small 250-horsepower T63 gas 
turbine engine for fixed and rotating wing aircraft 
and sta tion ar y powerplants continued to gain at­
tention. First announced installa tion revealed for 
the. T63 in its turbo-shaft version was in the modi­
fied Bell HUL-l light utility helicopter. First 
small, high-performance gas turbine en~ine to be 
introduced into the military and commercial light 
aircraft field, the T63 has been under development 
at Allison since June, 1958. A turbopropeller for 
the T63 was being developed at the Aeroproducts 
Operations of Allison with Air Force funds under 

a separate contract. 
T56-A-IA propjet engines for the USAF's C-l30A 

Hercules continued in production, as did the Model 
501-DI3 propjet engines for the Lockheed Electra 
and the Allison Super Convair. 

Sales and service for Aeroproducts turbopropel­
lers {vere consolidated into one organization located 
at Indianapolis as a means of further improving 
service to both commercial and military customers. 
The Aeroproducts organization ·continues to main­
tain engineering and production operations at 
Vandalia, Ohio. 

A VCO CORPORATION 

Avco Corporation made notable achievements in 
several areas of aerospace endeavor duritJg 1959. 
The name of the company was changed from 
Avco Manufacturing Corporation early in the year 
to reflect more clearly the continuing expansion in 

the fields of research and developwent. 
On April 8, 1959 the Air Force made the first 

recovery of a nose cone that had travelled the full 
ICBM range of 5,500 miles. This experimental 
re-entry vehicle, launched atop a Thor-A ble mis-

91 



Avco tests component for ICBM nose cone. 

sile, was protected from the intense heat of atmos­
pheric re-entry by Avcoite, an ablative ceramic 
material developed at the Avco-Everett Research 
Laboratory and the A vco Research and Advanced 
Development Division. 

Little more than a month later, on May 14, 
ceremonies were held to dedicate the Avco Re­
search Center at Wilmington, Mass. Home of the 
co_r~o.ration'~ Research and Advanced Development 
DIVISIOn, th1s $23-million facility includes labora­
tories and support equipment among the finest in 
the country. Its environmental testing, flight simu­
lation, materials development and systems analysis 
capabilities are among the most complete to be 
found in any private industrial organization. 

Dedication of the Center drew leaders from 
industry, government, science, the military, finance 
and education, and was highlighted by a panel 
discussion of "Mankind in the Space Age," in 
which several of the free world's most eminent 
scientists participated. 

In connection with the dedication ceremonies 
scientists at the Avco-Everett Research Laborator' 
announced duplication in the laboratory of th~ 
million mile-per-hour shock waves caused by solar 
storms in outer space. This phenomenon of inter­
planetary shock waves was re-created within a four 
billion watt electric shock tube developed at the 
Everett laboratory. 

During August the corporation announced 
receipt of contracts totaling .$110 million for devel-
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opment of re-entry vehicl es for the Air Force Tiwn 
and Minuteman ICBMs. 

CROSLEY DIVISION 

The year 1959 saw Avco Cor , ,ration's Crosley 
Division become the prime contractor to the Air 
Force for production of ASG-15 fire control sys­
tems for the B-52 bomber and the FPS-26 height 
finder radar for continental d efense. In addition, 
Crosley received prime contracts on highly classi­
fied ordnance work, mi ssile range safety devices , 
and other communications equipment. The divi­
sion was awarded research and development con­
tracts for direction finding equipment and advanced 

fire control systems concepts. 
Early in the year Crosley announced expanded 

work in the infrared field , and currently it is con­
ducting "state-of-the-art" resea rch in to systems and 
concepts. Crosley's Infrared Group, one of the 
largest in the nation, was rapidly building up its 

facilities. 
Dr. Ernst A. Steinhoff, world famous missile 

engineer, joined Crosley during the year and under 
his direction a Crosley Missile Department was 
formed. Crosley produces various missile compo­
nents and the division expects to take on add i­
tional research and development work in this im­
portant new area. 

During the year, Crosley perfected the ART -32 
Radio Rescue Beacon for use in locating downed 
aircraft. Developed for military aircraft, the beacon 
has an unusual feature in that a small blimp-shaped 
balloon is deployed. When released, the balloon 
lowers the beacon to the ground and also supports 
a 55-foot antenna wire. The Beacon sends out a 
coded message on two radio frequencies and has 

an operating life up to 24 hours. 
Crosley also was involved in air traffic control, 

marine electronics and human factors engineering. 

NASHVII~LE DIVISION 

Avco's Nashville Division formed in late I 958, 
continu:d its development ~rograms and reac~led 
productwn status on Avcomb stainless steel honey­
comb structural material Avcomb is used where 
hig_h heat resistance and high strength-to-weight 
ratios are required, such as in high Mach a ircraft 
and missiles of the future. 
. Nashville received two important subcontracts 
Ill 1959 in conjunction with the supersonic B-70 
Valkyrie bomber. The division was producing 
Avcomb structures on a second tier contract for 
Lockheed-Marietta and Dalmo-Victor Compa ny. 



With insta llation completed of a new brazing 
furn ace, Nashville greatly expanded its capability 
to prod uce stainless steel honeycomb structures. 

ashvi ll e now h as a tota l capability for stainless 
steel and aluminum honeycomb. The furnace 
accommodates both fi a t and contoured panels up 
to seven feet wide and 25 feet long. ashville also 
was working on a cos t-reducing tooling technique 
that will greatl y simplify production of the material. 

Avco's Nashville Division continued production 

of complete empennage sections, wing tips and 
leading and trailing edges for Conva ir's 615 mile­
per-hour 880 Jetliner. Preliminary tooling effort 
also got under" ay for the Convair 600 empennage. 
Along with these two programs, Nashville was 
working on important components for the Grum­
man F9F Cougar and the complete empennage for 
the Lockheed C-130 Hercules logistics carrier. Addi­
tionally, the division finished a long term moderni­
zation and overhaul program on Navy R4Ds. 

BEECH AIRCRAFT CORPORATION 

In addition to accelerated commercial airplane 
manufac ture, Beech Aircraft Corporation in 1959 
emerged as a leading contractor in research, devel­
opment and production programs in volving new 
weapon systems and space exploration. Total com­
mercial and military sales for fiscal I 959, ending 
September 30, were in excess of $90 million. Of 
this combined volume, business aircraft sales topped 
$37 million, ·while the sale of aerospace products 
and services for military and scientific use amounted 
to more than $53 million. 

The year was highlighted by introduction of two 
all-new commercial a irplanes, the twin-engine 
Beechcraft Model 65 Queen Air executive trans­
pott and the versatile single-engine Beechcraft 
Model 33 Debonair. Other new models unveiled 
at the company's annual distributor-dealer sales 
meeting in November included the 1960 Beech­
craft Super G 18, Twin-Bonanza, Travel Air and 

Bonanza. vVith the n\O completely new planes , 
Beech in 1960 will offer to the business aviation 
market the largest executive line in its 28-year 
history. 

More than 800 business aircraft were delivered 
in fi sca l 1959, representing an increase of approxi­
ma tely 100 units over the previous year. Delivery 
of the 450th Beechcraft Super 18 during 1959 
brought to more than 6,850 the total number of 
units in the Model 18 series that have been built 
for commercial and military customers the world 
over. Other milestones in 1959 included delivery 
of the SOOth Beechcraft Twin-Bonanza, the 280th 
Travel Air and the 6,1 OOth Bonanza. 

Another significant development in 1959 saw the 
twin-engine Beechcraft Super IS become the world's 
first civil aircraft under 10,000 pounds gr~ss ·weight 
to receive Federal Aviation Agency approval for 
standby rocket power. This special installation 

Beechcraft S~tpe·r 18 executive transjJ01'lS line ttp for delivery. 
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consists of two lightweight Aerojet-General solid 
fuel rocket engines which add instant thrust to the 
plane's main pmverplants, thus providing greater 
safety and operating versatility. Later in the year 
FAA also approved the same type of installation 
for the Beechcraft Twin-Bonanza. 

Twice during 1959 Beech set new all-time records 
for monthly dollar volurrie sales of business aircraft 
products. In :\.pril Beech reported commercial 
sales of more than 55.4 million-the largest dollar 
volume month for business aircraft in company 
annals. Then in August commercial sales soared 
over 56.1 million for a new dollar volume business 
aircraft record. And as of September 1, 1959, the 
backlog of orders for commercial aircraft stood at 
over 3fi0, compared with some 30 units on order 
on the same date one year earlier. 

Beech export sales in I 959 also enjoyed healthy 
growth. At the end of the fiscal year sales of avia­
tion products to foreign markets amounted to S7.8 
million-a 70 percent increase over the export vol­
ume in fiscal I 958. Deliveries of Beechcraft Mentor 
trainers, export counterpart of the :\ir Force and 
Navy T-31, continued during the year. Besides 
the United States, the Mentor now serves the gov­
ernments of Argentina, Chile, Colombia, El Salva­
dor, Japan, Mexico, Philippines, Spain, Turkey 
and Venezuela. 

Other important activities in the commercial air­
craft field during the year included operation of 
the 11th annual Beechcraft Service Clinic in which 
more than 1,500 airplanes were given free main te­
nance checks at various distributor locations 
throughout the country. Since inception of this 
program in 1949, more than 11,500 aircraft inspec­
tions have been made by factory technicians at no 
cost to owners. It is the only service of its kind in 
the aircraft industry. 

New contract awards in 1959 indicated that the 
company's highly diversified design, engineering 
ancl production capabilities have established Beech 
as a top producer in the advanced air and space 
field'i. In April, North American Aviation selected 
Beech from a field of 14 competing companies for 
the development and manufacture of an alert pod 
for the Mach 3 USAF B-70. Over lfi5 design cri­
teria were consiclered in the competition. A major 
system of the B-70, the Beech-designed power device 
will enable USAF's intercontinental manned 
bomber to become airborne in record time from 
any hase in the worlrl. 

In May, the Air Force named Beech winner of 
a Sl milli(Jn facilities rxpansion contract for con­
struction of a "transient heat" laboratory at the 
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firm's Boulder (Colorado) Di\·ision. It was the 
first contract of its kind ever ;m·arded by CSAF. 
Transient heating is a relatin:Iy new method of 
simulating thermal conditions of space flight from 
launch to engine burn-out; it subjects missile and 
rocket structures to the con ti r 1 ally rising tempera­
tures encountered in travel tL High the atmosphere 

at extremely high velocities. 
Also in i\Iay the Department of Defense an­

nounced that Beech had won a joint service com­
petition for an air launched ;\1;1ch ~ expendable 
missile target svstem to he designated KD~B-1. 
Designee! t~ fly ;wice the speed of sound and from 
5,000 and 70,000 feet, the rocket-powered K D~B-1 
will be a Io"· cost operational target \\·ith ~~:c:cl 
and altitude performance matching the capahi!Iti~'s 
of enemy threat aircraft. Beech won the award In 
a field of 1 R guided missile and aircraft manufac-

. . . 1 qr-') 
turcrs. The target \\·Ill enter sernce In · 0 -· 

First Armv order for an initial quantity of Beech­
clesigned KDB-1 medium performance targets :\·as 
received in 19.59. Ah-eadv in volume product Inn 
f I T ' ·11 tl1e ren1ote-con-or t 1e Navy, the Army WI use . 

II I l 1 • • e ta1·aet for ;ur tro ec, recovera) c ptston-engtn ' .-. 
· · Origill"illv defense system evaluation and trallllng._ · ' , 

developed under a Bureau of Aeronauti~s contract, 
the first production Navy KDB-1 flew 111 August. 
The GOO-pound vehicle flies above 40,000 feet and 

at speeds of 300 knots. 
During the year Beech delivered to the Army the 

first twin-engine L-23F multi-purpose transports, 
1 1 . · h ,vide range of a compete y new airplane w1t a ' 

military applications. A follow-on contract from 
Republic AviaJion extended production of USAF 
F 105 f f 1 . 1 -I rons until mid-- , a t use age sectiOns anc ai e · 
19G1. The yea~ also marked on-schedule comple­
tion of the Army L-23D Seminole, Lockhe:cl T-33 
wing and B-17 external fuel store production pro­
vrams U l · k con1menced on ,_, ' · nc er new proJects, wor 
quantity orders for F-1 00 external fuel tanks, con­
tainers for the Polaris missile and new lightweight 

Model 314L generator sets. 
At Boulder, the company expanded its progr<~ms 

in cryogenic engineering, high energy fu:Is and 
?nvironmental testing. Important projects ~n 1959 
mcluded production environmental testmg of 
Martin Titan and Convair Atlas ICBM propulsion 
system components to insure their functional de­
pendability. Other activities embraced development 
and testing of rocket fuel systems and assemblies, 
and design and fabrication of cryogenic ground 
support and scrvici ng equi pmcn t, such as 1 iqu id 
gas transports, gas 1 i qucfiers, transf cr systems ;; nd 
storage containers. 



B ; yea r-end, Beech was engaged m more than 

130 different aeronautical projects rangmg from 

executive a ircraft manufacture to space vehicle 

system design studies and evaluation. They in­

cluded prime contracts with the military and sub­

contra ts with other aerospace manufacturers, such 

as Convair, Lockheed, Martin , l\IIcDonnell, North 

America n and Republic. Also in 1959 Beech con­
tinued important production of assemblies for the 
supersonic F-101, F-104 and F-106 jet fighter-inter-

ceptors. Additionally, it produced a number of 
radar-equipped RL-23 aircraft for the Army. 

At the close of 1959, Beech had nearly two 
million square feet of plant area in use at six 
major facilities-three in \1\ ichita, Kansas, and one 
each at full y-integrated divisions in Herington and 
Liberal, Kansas, and in Boulder, Colorado. Total 
emplo)ment was approximately 7,000. Also in 
operation were two wholly-owned subsidiaries, the 
Beech Acceptance Corporation, Inc. , and Beech­
craft Research & Development, Inc. 

BELL AIRCRAFT CORPORATION 

As aircraft, missile and space technology con­
tinued to develop in 1959, Bell Aircraft consoli­
dated its efforts to place added emphasis on 
V/STOL aircraft, space vehicles, rocket engines 
and avionics equipment. 

Development of a jointly funded USAF and 
Navy V/STOL tactical fighter continued during 
the year and culminated in completion of a full­
scale mock-up for inspection by a joint military 
review board. A series of studies were made for 
all types of operational missions defining speed 
and radius capabilities of various VTOL configura­
tions. \1\Tith flight tests of research vehicles, exten­
sive wind tunnel tests and studies for powerplant 
design, jet impingement, hovering controls and 
stability, the company demonstrated the potential 
of the concept. 

The X-14, VTOL jet-powered airplane, success­
fully demonstrated in full transition last year, was 
delivered to the National Aeronautics and Space 
Administration's Ames Research Center at Moffett 
Field for flight evaluation. 

With military support, the Ground Effects 
Machine was also the subject of expanded study 
and test effort. 

Bell engineers devoted considerable study during 
the year toward safe environments for space travel 
and to navigation in near space of manned and 
unmanned satellite vehicles, and to controlled 
flights in cislunar areas and beyond. 

The year saw continued development of the 
Hustler rocket engine which is used to power 
the final stage of the Discoverer satellite, the first 
of which was placed in polar orbit in February, 
1959. The Bell engine, which proved reliable on 
all firings, demonstrates the highest possible per­
formance for any rocket engine in its thrust range. 
Tests during the year proved its practicability for 
other, more advanced, space programs. 

Bell's rocket engineers also made important con-

Artist's concept of Bell VTOL tmnsport. 

tributions in the field of rocket fuels and, under 
various contracts, further investigated the use of 
high-energy propellants, propellant and package 
storage, catalytic reaction for mono-propellants at 
sub-zero temperatures, lubricity of various types of 
rocket propellants, solid gas generators and mono­
propellant stability. A prototype mobile unit for 
the calibration of missile launch base equipment 
was also developed. 

Bell Aircraft's rocket engineers were very active 
in the development and production of react ion 
controls for missiles and vehicles operating outside 
the earth's atmosphere. The company provided 
precision controls for several such projects: X-15, 
Mercury, Vega, Centaur, and others still classified . 

Bell also considered many of the other technical 
areas associated with vehicles like the hypersonic 
glider Dyna-Soar, for which the company has 
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resolved many of the flight path and re-entry diffi­
culties. Research in this area included stability, 
instrumentation, vehicle guidance, cooling, and 
the management of flight energy. 

Until very recently, metals adequately fulfilled 
structural requirements. As vehicle speeds in­
creased to Mach 15 and beyond however, it was 
found that conventional design radically limited 
the use of conventional materials. Bell scientists 
have applied modern technology to the study of 
materials capable of withstanding the stresses of 
travel in space and where such were not available, 
of making old ones serve. 

Increased interest in ceramics led to extensive 
experiments for ceramic structural design and at­
tempts were made to utilize the better heat resist­
ant properties of this material as well as others 
such as coated molybdenum, the newly developing 
nobium alloys, beryllium, dense silicon carbide 
and coated graphite, several of these having appli­
cation to Bell's "double-wall" principle of hyper­
sonic airframe construction. Theoretical and ex­
perimental development work was also conducted 
on leading edges of hypersonic vehicles based on 
metallic and non-metallic refractory materials haY­
ing a high temperature capability. A plasma jet 
was developed and produced in the engineering 
and research laboratory for use in such programs 
within and outside the company. 

A major technological breakthrough by the com­
pany\ A. vionics Division in inertial instrumenta­
tion and gyro design, coupled with a highly accu­
rate accelerometer, permitted development of a 
high-performance navigation system for aircraft, 

missiles and space vehicles \\·ith greater accuracy 

than has been known so far. 
A similar accelerometer was produced in quantity 

for the Army's Sergeant surface-to-surface guided 
ballistic missile. The unit's extremely stable con­
figuration allows very hi~l performance over a 
wide range of acceleration. .bration and tempna-

, · 1.1 .. l· . 1 le to either analo<r tures and ts also reac 1 ~· ,t< .tpt.t > r-

or digital applications. _ 
Additional developments applicah1.c .to the fi~1d 

. . 1 . · · 1 1 ·d -1 clwttal velontv of mcrtta navigation IllC uc c ' .-. , 
. . . 1 · -1ccelerometcr and 1netcr utiltZlng a proc uctton ' ·-

. . . · The output of the 
speo~d electromc CIITUttry. . 
. . f . . . IJrOIJortional to the Instrun1ent IS a rcqucnc ~ 

. 1 . elcrometer. :\ acceleration measured by t 1e ,tcc 
. . 1 ·1 t-11·11 an extrenH.'lv novel techmque Is usee to o > ' • , _ :_ 

. 1 . 1 . I . ccelerauon ,mel fie ltnear re atrons 11p )et\\'een .t · ' 

quency. . 1· le ·clolJing· radar 
A vi on ics eng-meers were a so c \ · . 

· . . 1 visual surveillance countermeasures techniCJues ,tnc · . . . 
. . t to provide IClcn-

devices and producmg eqlllpmen . .. ... 
. _ . . . . 1 surveillance 1 ,td.tl s. 

tihcation capability for g1 oum · . , 
The service test model, AN/GSN-S, of nell s 

Automatic All-\Veather Landing System w~s con~-
. 1 )'car \VIth this pleted and Hight tested clunng t 1e · 
l 1'ng accuracy was advanced model greater anc I 

. Tl ervice test tnoclel achieved than ever before. 1e s . . 
. .1 Federal AviatiOn 

was :;cheduled for clehvery to t 1e . c· , New Jersey, for Agency at NAFEC, Atlantic It), · 

evaluation early in 1960. . II · 
The Navy was formulating plans for msft~. ~t~ofn 

tnn ber o ,ui Cl a t 
of the Bell landing system on a 11 • 1. 
carriers while Am~rican and foreign anb·IInes, con-

. . . t -affic pro e1n, were cerned with the growmg air I' . 
. . · 1 . of the device. also contemp1atmg mstal atwn 

BELL HELICOPTER CORPORATION 

During 1959, Bell continued production of its 
two commercial helicopters, the three-place 47G-2 
Trooper and the four-place 47.J Ranger. Bell heli­
copters were at work in a variety of jobs in 52 
foreign countries, their theaters of operation rang­
ing from polar regions to equatorial jungles. 

ln 1959, roughly 75 percent of the company's 
business was military, as Bell continued production 
of several models for all of the U.S. military serv­
ices. The Army was the company's largest customer. 

Bell was turning out production quantities of 
the Army's HU-1 A. Iroquois jet powered helicopter 
under a contract announced early in the year for 
I I 0 of this model. 

Development work continued on the XV-3 con-
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. 1 . b 18 1958, made the vert1p ane, which on Decem er ' . 
fi .I·on flight. Both rst successful 100 percent convers . . 
Bell and the Air Force completed their respective 

· · the year, ancl XV-3 flight test prograrn'i dunng 
' . . . NASA at Moffett turned the convertJ plane , Jver to . . . 

Field, California. The XV-3, a fixecl-wmg, tiltmg 
· f . leveloJ)ecl for the rotor ;urcra t, was also being c 

Army. . . 
B · tary w1ng In-ell also continued its work m ro ' . 

strumentation development and the ftrst cly~amtc 
flight simulator for helicopters was in operatiOn a_t 
the company's Fort Worth plant as industry com:ch­
nators for the joint Army-Navy InstrumentatiOn 
Program. 

Employment in October, 1959, was approxi­

mately 2,900. 



BOEING AIRPLANE COMPANY 

The Boeing Airplane Compan ' probed the space 
age, h elped strengthen the arsenal for peace and 
gave the nation a full introduction to the commer­
cial jet era in 1960. 

Perhaps the most spectacular impacts were made 
by Lhe Air Force announcement early in ovember 
that Boeing had been given prime responsibility 
for developing the new Dyna-Soar boost-glide vehi­
cle, and by the 707 jetliner which rolled steadily in 
ever increasing numbers from the Boeing Transport 
Division in Renton, \ 'Vashington, near Seattle. 
Trans \1\Torld Airlines, Continental and Qantas 
joined Pan American and American in the air line 
parade. Braniff, BOAC, Air France and Sabena 
were scheduled to join the list before the year was 
out. 

J\!Iore than 60 of the I 97 Boeing 600-mile-an-hour 
jets on order were in service by October, with both 
the 707-120s and the long-range Intercontinental 
707 -320s establishing new route records as they 
moved into commercial operation. Such transcon­
tinental travel times by the 120s as Los Angeles to 
New York in four hours and a few minutes, and 
New York to Los Angeles in four and three-quarters 
hours became commonplace. The Intercontinental 
showed what it could do before entering Pan 
American service with a non-stop Seattle to Rome 
flight in 1 I hours and six minutes, and a London­
Seattle jump in 9:38. 

The Military Air Transport Service also took 
delivery of three VC-l 37s, its version of the 707, 
early in the year. President Eisenhower became 
the first president to travel by jet ·when he flew to 
Germany in one of the VC-l37s in August. 

Alongside the 707 final assembly line at the 
Renton plant, KC-1 35 tanker-transports continued 
to roll out for the Air Force's Strategic Air Com­
mand. The 300th of these military outgrowths of 
the 707 prototype was delivered in August. 

The improved IM-99B Bomarc made its first 
appearance in May when the 400-mile range missile 
was fired experimentally from Patrick Air Force 
Base, Florida. During the early flights, the solid 
propellant system for the "B" was demonstrated 
satisfactorily. Testing of the "B" continued as the 
now well proved IM-99A went into first operational 
service at McGuire Air Force Base, New Jersey. 
Other bases nearing operational status at year's e~d 
were Otis Air Force Base, Massachusetts, Dow Air 
Force Base, Maine, and Suffolk Air Force Base on 
Long Island. 

During flight test the "A" missile demonstrated 

Scale model of Boeing vehicle designed to study Man. 

its ability to make intercepts in multiple firings, 
to change course in mid-flight and attack a second 
target after the first one had been "scrubbed," and 
to work successfully with manned interceptors in 
mixed attacks on jet drones. 

In another flight the Bomarc intercepted and 
made a direct hit on a supersonic Regulus missile. 

Test of silo configurations for the Minuteman 
intercontinental ballistic missile opened dramat­
ically in mid-September when a full-size model of 
the three-stage ICBM was test fired successfully 
from its underground launcher at Edwards Air 
Force Base, California. 

The flight test was the first of a series designed 
to investigate the design of the operational Minute­
man launch silo. 

In the words of Major General 0. J. Ritland, 
Commander, Air Force Ballistic Missile Division, 
this and subsequent tests "further strengthens our 
confidence that the solid propellant Minuteman 
can indeed provide the advantages of fast reaction, 
dispersal, survivability and economy." 

Sharing with Boeing in a test phase of the Min­
uteman program were large and small businesses 
throughout the nation. The first major Minuteman 
contract was awarded by Boeing to a California 
company. Since then subcontracts amounting to 
many millions of dollars have been awarded to 
firms in such widely scattered areas of the country 
as Connecticut, Florida, and Oklahoma. 

At one point in the program six companies were 
awarded study contracts involving launch control 
systems, communications, techniques, for Minute­
man. These involved four different communica­
tions methods, plus so-called hybrid techniques 
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involving a combination of methods. Five of these 
companies are headquartered in the east, one in 
the west. 

Boeing's entry into the space age field continued 
to expand, with research design including a manned 
orbital research station and counter-moon probe, 
and a space vehicle capable of carrying men on 
reconnaissance trips around the earth or to planets 
within our solar system. 

In keeping with the transition to the space age, 
Boeing announced in August the consolidation of 
three organizations into a single division. The com­
pany's Seattle and Pilotless Aircraft divisions and 
its Systems Management Office joined forces as the 
Aero-Space Division. Lysle A. \Vood, Boeing vice 
president and manager of the Pilotless Aircraft 
Division, was named general manager of the new 
division. 

In the small gas turbine field, Boeing's newest 
development in the 520 series continued successful 
testing by the Industrial Products Division. The 
series covers a horsepower range from 350 to 600, 
with marine, turboshaft and turboprop engines all 
under test. More than 100 Turbo-Starters, Boeing 
turbine compressor ground support units, have 
been ordered by several United States, Canadian 
and European airlines and aircraft service firms. 

Continued on-schedule production of the B-52G 
missile bomber, which during 1959 established a 
number of impressive records, coupled with an­
nouncement of the more advanced B-52H model, 

highlight-ed the year's activities at the \Vichita, 
Kansas Division. The last of the Seattle-built B-:"'>~s 
left the \Vest Coast plant in January. 

The B-52H will have all of the missile-carryin~ 
and other capabilities of the B-52G plus additional 
advancements. First model is due ofT the assembly 
lines early in I 961. Plans call for the B-52H to be 
phased in with the B-52G to i ure uninterrupted 

production. 
Among B-52G accomplishments were a non-sto~ 

flight of more than 13,000 miles over 49 state capi­
tals and the District of Columbia, a non-stop non­
refueled mission covering more than 9,000 miles, 
and flights to altitudes of nearly 60,000 feet. Also 
successfully concluded were B-52G cold weather 

tests in Alaska. 
A research project disclosed during the year 

involved a new and revolutionary instrument land­
ing system for aircraft. It weighs less than ten 
pounds and costs only a fraction of present systems. 

As anticipated, employment at both Seattle and 
\Vichita continued to decline during the year. 
October totals were approximately 60,000 at Seattle 
and 25,000 at \Vichita. 

Sales for the first nine months of !959 totaled 
$1,131,066,874, and net earnings $8,166,681. This 
compared with sales of S 1,276,095,539 and net earn­
ings of $27,328,805 for the same period in the pre­
vious year. Unfilled orders at September 30, 1959, 
totaled S2, 170 million, including $695 million in 

commercial jet transport orders. 

CESSNA AIRCRAFT COMPANY 

The announcement of a proposed three-for-one 
stock split following approval by Cessna Aircraft 
Company's board of directors on October 21, 1959, 
climaxed a record year for the company. Both sales 
and earnings exceeded any previous year in the 
company's history. 

Sales by Cessna, excluding Aircraft Radio Cor­
poration volume, were $91,665,000 as compared with 
$86,159,520 in fiscal year 1958. ARC did a total vol­
ume of $14,124,000 in the 12-month period ended 
September 30, 1959 of which $8,800,000 was after 
February I, 1959 when ARC became a wholly­
owned subsidiary of Cessna. ARC is a leading manu­
facturer of airborne electronic navigation and com­
munication equipment and is located in Boonton, 
New .Jersey. For the combined company, total sales 
were S I 0.5, 790,000. Preliminary earnfngs indicated 
were $7.10 per share on the shares outstanding at 
the end of the year including ARC earnings for 
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the full 12-month period. 
Commercial aircraft sales for 1959 were up about 

$8.4 million over 1958 while industrial products 
sales increased about $4. 1 million. Cessna's inclu_s­
trial products division manufactures hydrauhc 
pumps, valves and cylinders for farm machinery 
and light industrial equipment. Military volume 
declined as a result of completed contracts. 

During 1959, the company marketed seven com­
~ercial planes and planned to have nine proch~cts 
m the 1960 line of aircraft. Models in productiOn 
during 1959 included the two-place Model 150, the 
four-place Models 172, 175, 180, 182 and Skylane, 
and the five-place twin-engine Model 3IOC. New 
products being added to the 1960 line included the 
four-place Model 210, a high-wing, single-engine 
monoplane with retractable landing gear, and the 
new Skylark, a deluxe package-priced version of 
the Model 175. 
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Pilots Robert Timm and John Cook, flying a 
standard Cessna 172, set a new world's record for 
nonstop endurance flying at Las Vegas in February. 
The two pilots kept their 172 a loft 64 clays, 22 hours 
and I 9 minutes, more than six times around the 
world in stra ight line flying. 

In March, Cessna rolled its l,OOOth Model 310 
off the company's commercial division assembly 
line and delivered the new plane to Stephens-Adam­
son Manufacturing Company of Aurora, Illinois. 

The world's first high-wing, single-engine com­
mercial monoplane with retractable gear was an­
nounced in April and it received FAA certification 
the same month. The new Model 210 has a top 
speed of 199 miles per hour and a cruise of 190 
miles per hour. 

The same month, Cessna also announced the sale 
of 36 L-l9s to the French armed forces for ob­
servation and reconnaissance duty in North Africa. 
A $1.5-million expansion program at the firm's in-

dustrial products division in Hutchinson, Kansas, 
was announced in April. During the same month, 
a twin-engine Model 3IOC completed a 17,000 mile 
demonstration tour to 27 cities in 19 countries 
through Asia. 

Corporate changes during 1959 included the pro­
motion of Del Roskam to vice-president in charge 
of aircraft divisions, appointment of V. G. ·w eddle 
as general manager of the commercial division and 
the election of Robert L. Lair as vice-president and 
general manager of the military division. During 
the year , President Dwane L. vVallace and Vice­
President Thomas B. Salter completed 25 years 

with the company. 
In the military picture, Cessna continued pro­

duction on its two-place twin-jet T-37 Air Force 
tra iner, and produced U-3A administrative and 
light cargo planes for the Air Force during the 
early p an of the year. The company completed a 
long-term subcontract for Lockheed and continued 
producing components for the Boeing B-52G and 
the Republic F-105. 

In early October, Cessna entered the military 
utility market by introducing a new four-place 
jet, designed to fulfill military needs for a multi­
mission, low-cost jet. The new jet is designated 
the Model 407. 

In la te October, the company kicked off its 1960 
commercial plane sales campaign with a mass meet­
ing in vVichita attended by more than 1,000 dis­
tributors, dealers and salesmen. The meeting was 
held to unveil the 1960 product line and usher in 
a new era in business and private aviation which 
Cessna calls the "Soaring Sixties." 

Following the meeting, the compan_y held a mass 
flyaway of more than 350 new 1960 Model l72s 
carrying a retail value of over $3.5 million. Both 
meeting and flyaway were the biggest in the history 
of the industry. 

CHANCE VOUGHT AIRCRAFT, INCORPORATED 

Chance Vought Aircraft, Incorporated, facing 
the rapid technological changes affecting the air­
craft industry, moved into 1960 with a newly de­
veloped operational five-division organization de­
signed to strengthen the company's space age ca­
pabilities and increase emphasis on research and 
development. 

While Vought was increasing emphasis on space 
programs, electronics and research, it was also con­
tinuing to advance in the field of aircraft design 
and development with its Crusader series of Navy 
aircraft. 

The newest Crusader, the F8U-2N all-weather­
type aircraft, incorporating an incre-ased capability 
for detecting and destroying enemy targets in clark­
ness and · in inclement weather, was to reach the 
flee t during 1960. It will join the FSU-1 , the Navy's 
fastest opera tional fighter, the FSU-IP photographic 
airplane and the FSU-2 Crusader. 

The corporate structure realignnient encom­
passed five divi-sions-astronautics, aeronautics, elec­
tronics, range systems and research-each under a 
general man ager and reporting to a cognizant vice 
president. 
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1. 
Divisional scopes included: 
Aeronautics Division: To concentrate on prod­

ucts and systems which operate principally within 
the e~rth's atmosphere. Included in this category 
are ?1loted aircraft, atmospheric missiles, anti-sub­
manne warfare devices, tactical weapons and sub­
contracting components. 

Astronautics Division: To concentrate on 
ve~icles for exit from the atmosphere, space explo­
ratiOn and re-entry and on ballistic and anti-ballistic 
missiles whose range carries them out of the atmos­
phere and beyond. 

Range Systems Division: To concentrate on the 
establishment and operation of missile and space 
vehicle test ranges. 

Chance Vought Research Center: A separate 
research function aimed at generating new knowl­
edge by scientists working on ideas in a creative 
atmosphere. Other divisions will be strengthened 
and supported through a strong basic and applied 
research program. 

Electronics Division: To intensify the company's 
operations in the electronics field to a much greater 
degree, although Vought has been active in this 
field for a number of years. 

In the field of automation and electronics, Vought 
in 1958 formed Genesys Corporation in Los Angeles, 
California, a wholly-owned subsidiary which con­
centrates on commercial electronics in the computer 
field. 

In further diversification action, Vought in 1959 
acquired a majority interest in National Data Proc­
essing Corporation of Dallas, manufacturer of data 
processing equipment. National Data Processing re­
tained its autonomy; it gained capitalization needed 
for expansion. 

The first Scout research rocket, assembled by 
Vought and marking the company's first venture 
into the space age, was scheduled for firing in 1960 
by the National Aeronautics and Space Administra­
tion. The company's role in the NASA program in­
cluded building the payload airframe, transition 
section and control surfaces and integration of 
Scout's four solid rocket stages and construction of 
a launcher for the 70-foot, 35,000-pound vehicle. 

NASA said Scout is capable of putting a 150-
pound payload in a nominal 300-mile orbit and 
sending a 100-pound instrument payload some 
5,000 miles or more in a high altitude shot. It will 
be used for space, orbital and re-entry research. 

Also in the field of space research, Vought was 
a member of the Boeing Airplane Company team in 
an Air Force competition for development of the 
Dyna-Soar boost-glide vehicle. 
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Backing up its research and development pro­
gram, the company had in operation a S·l-million 
high speed wind tunnel designed to generate airflows 
up to 3,H00 miles an hour in addition to its lo\\·­
speed wind tunnel. An expanded and modernized 
heat treating facility, designed tc· l1andle the exotic 
metals that will be used in lmi, .mg the advanced 
rockets and space ,·chicles of the future, was sched­
uled to be in operation during 19GO. 

In the field of heat studies, the company estab­
lished a 5450,000 high temperature research labora­
tory which tests the ability of fuels, fluid and pn:u­
matic systems to withstand heat of great intensity. 
A 51-million hydraulic facility also was used for 
research on hydraulic assemblies and production of 
precision hydraulic equipment. Another facility, 
utilizing a ramjet test installation, measures the 
ability of nose cones to tolcra te the terri fie heat en­
countered in re-entry into the atmosphere from 

outer space. 
Year-end employment was more than 10,000. 
The company also worked on a study contract 

for the Air Force for a new deterrent weapon sys­
tem, termed "SLAM" for Supersonic Low Al_titud.e 
Missile. Powered by a nuclear ramjet cngme, It 

would have practically unlimited range and would 
deliver devastating nuclear weapons anywhere on 
the globe with extreme accuracy. . 

In addition to its Crusader contracts With the 
Navy and its "team" space-age projects w_ith other 
aircraft companies, Vought was working with North 
American Aviation on the Air Force's Mach 3 B-70 
Valkyrie intercontinental bomber. Vought will .de­
sign and build the aircraft's horizontal and vertical 
stabilizer sections. The company was selected as a 
member of the North American team from a com­
peting group of 21 contractors. 

Vought independently was studying space systems, 
crew quarters and control rooms for spacecraft. It 
was working on advanced propulsion. systems and 
Plans t d · · · space research o prove out es1gns 1n Its own . 
vehicles and in team-developed spacecraft such as 1t 
is helping to design. 

Studies in the field of anti-submarine warfare 
were another area in which Vought was making prog­
ress. For the Office of Naval Research, the com­
pany was studying advanced devices in the general 
field of submarine detection. For the Navy Bureau 
of Aeronautics it instituted exploration of n.ew 
means of protecting forces at sea from submanne 
attack. 

The company, in its 1959 nine-month financial 
report, reported sales totaling $191 ,68G,384 and net 
income of $4,297,437, or $3.61 a share, and said that 



"the lower ratio of earnings to sales during the third 
<Juaner of 1959 is attributable to a continuation of 
planned emphasis on research anddevelopmenteffort 

directed toward product diversification."' Vnfilled 
orders at September 30, 19:)9, included orders repre­
sented by letters of intent, amounted to .')313,000,000. 

CO~TI:\E~TAL AVIATION AND ENGI:\EERI~G CORPORATION 

Conti ncn tal "s .Jli9 turbojet Research and De,·el­
opment program resulted in the birth of a com­
plete family of Yersatile powerplants based on the 
.Jfi9-T-29. The JG9-T-29 engine, a 1700-pound 
tl_u·ust turbojet for target-missiles, "·as in produc­
tion for the Ryan Q-2C Firebee. This versatile pow­
erplant design uses a single-stage axial plus single­
stage centrifugal compressor, an annular combustor, 
and a single-stage axial-flow turbine. Fixed rreom-
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etry Is used throughout resulting in a rugged, de-
pendable, low-cost powcrplant. 

Variations of the T-2~1 engine included 1900 and 
2'100-pound target-missile and man-carrying engines 
""ith and "·ithout afterburners, an aft-fan \·ersion, 
a boundary layer control engine composed of a 
T-2!1 type engine dri,·ing a separate high perform­
ance compressor through a "free"-turbine, as well 
as a shaft-turbine in the 3500-horsepower class. In 
addition, a derated 1400-pound thrust long-life en­
gine was undergoing final development for\nanned 
aircraft and was selected as the powerplant for 
the Cessna 407 jet utility transport. The boundary 
layer control engine was scheduled for delivery 
to the USAF for use on the Lockheed C-130. :Mar-

ket requirements "·ill determine the transition of 
the others from development status to production 
aYailability . 

The _l(19-T-25 remained in production for the 
Cessna T-37B US.-\F jet trainer. Turbo-compressor 
engines for ground support equipment as well as 
for pressure jet helicopters were produced through­
out 1959 as well. 

At year-end the company was "·orking on a 
new special shaft turbine engine in the 400-500-
horsepm\·er class for both helicopter and turboprop 
aircraft. 

Over 2000 J69 engines had been built by year­
end in addition to approximately I I 00 turbo-com­
pressor engines. The CJ69-I 025 civil version of the 
I 025-pound thrust JG9-T-25 became the second 
Continental built turbojet to receive FA.-\ certifica­
tion. The company continued its association as 
U. S. licensee for turbines built by Societe-Turbo­
meca of France. Turbomeca .-\R TOUSTE li-B en­
gines were supplied to both Curtiss-\Vright and 
Piasecki for use in their respecth·e aerial jeeps 
undergoing development. 

CONVAIR 
A DIVISION OF GENERAL DYNAMICS CORPORATION 

Noteworthy among the research, development, 
and production accomplishments of the Convair 
Division of General Dynamics Corporation during 
I 959 were these: att.ainment of Air Force opera­
tional status for the Atlas intercontinental ballistic 
missile; start of production on vehicles for space 
exploration; delivery to the customer of the first 
Convair 880 jet transport; delivery of first B-58 
Hustler supersonic bomber to the Air Force and 
demonstration of the bomber's low-level flight 
capabilities to match its high-altitude performance; 
delivery of first F-106 advanced all-weather super­
sonic jet interceptors to North American Air De­
fense Command; announcement of production of 
advanced Terrier supersonic guided missile; devel­
opment of Red-Eye, a shoulder-fired missile system. 

In addition, the promotion of August C. Esen­
wein to the post of Convair Division executive vice 
president was announced. He succeeded J. V. 

Naish, who in 1958 had been elevated to the Con­
vair presidency and to a senior vice presidency of 
General Dynamics Corporation. 

Total Convair employment in the General Office, 
the Scientific Research Laboratory and the five 
operating divisions in California and Texas was 
67,232 on September 25, 1959, as against 62,073 on 
October I, 1958. 

CONVAIR-ASTRONAUTICS 

Successful firings of the Air Force Atlas inter­
continental ballistic missile (ICBJ\I) from launch 
complexes on both the Atlantic and Pacific coasts 
paralleled continued production of the missile by 
Convair-Astronautics at San Diego, California. 

Indicative of the Atlas's position as the sturdy 
wheelhorse of the early Space Age was the award­
ing to Convair of the lirst con tracts to develop ve­
hicles-Centaur and Vega-for space exploration. 
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ThTee flight test ConvaiT 880s line up in San Diego. 

Two Atlas Series B missile firings late in 1958 
heralded the advances made during 1959. One was 
the first full-powered Atlas flight of more than 
6,000 statute miles down the Atlantic Missile Range 
from Cape Canaveral, Florida, on November 28, 
1958. 

The other was the historic flight of Atlas lO-B­
the " talking" satellite-launched into orbit from 
Cape Cananveral on December 18, 1958, as the only 
rocket in the Free World capable of propelling and 
guiding itself into a satellite around the earth. 
Ten-B completed 500 revolutions before re-entering 
the atmosphere and burning up on January 21 , 
1959. 

Progress continued, and the first successful Atlas 
Series D launching occurred at Cape Canaveral on 
June 20, 1959. 

A series of ten successful Atlas launchings 
toward late summer included the firing of the first 
operational Atlas, the first Project Mercury launch­
ing, and the flight of an Atlas equipped with a new 
operational nose cone. 

An Air Force Strategic Air Command crew from 
the 576th Strategic Missile Squadron, lst Missile 
~ivision on September 9, 1959, fired the first opera­
tiOnal Atlas on a 4,400-mile trajectory out over the 
P~cific Missile Range from its pad at Vandenburg 
A1r Force Base, .near Lompoc, California. 

On the same d ay, thousands of miles distant, the 
f1r~ t launchin~ of Project M ercu ry (m an-in-sp ace) 
occurred a t Cape Canaveral. Code-named "Big 
Joe" and boosted by Atlas 10-D, the Convair-
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Astronautics-fired missile sent an instrumented cap­
sule far down the A tlantic Missile Range. The 
National Aeronautics and Space Administration 
(NASA) reported excellent data from the recovered 

capsule. Missile I 0-D was the sixth Series D missile 
and the 30th Atlas ICBM to be flight-tested. 

The Atlas had been selected earlier by NASA to 
boost the first United States man into orbit in Proj­
ect Mercury. The capsule in which he will "ride" 
during the flight was under development by the 
McDonnell Aircraft Corporation. Project Mercury 
is designed to allow its capsule to circle the earth 
at altitudes of from I 00 to 150 miles for up to 24 
hours, initiate descent by retarding rockets, decel­
erate by aerodynamic drag, and land by parachute. 
In this connection, NASA's seven Astronauts-one 
of whom will be the first launched in Project Mer­
cury-spent a week at Convair-Astronautics for 
orientation in Atlas design philosophy and an in­
spection of Atlas production facilities. 

A successful launching of the new Mark III 
nose-cone-equipped Atlas was achieved over the 
Atlantic Missile Range early in October. 

Convair-Astronautics received an NASA contract 
for development of the Vega space vehicle, a multi­
stage rocket which will be the first United States 
space vehicle in the "medium" energy class. Vega 
employs a modified Atlas booster, a Conva ir-built 
second stage, and, option ally, a third stage suppli ed 
by the Jet Propulsion Laboratory. Vega will be 
able to inject a 740-pound experimental commu­
nication relay into a 22,000-mile "24-hour" orbit. 



NASA h as contracted with th e company for eight 
\ ega flight vehicles and one engineering evaluation 
vehicle. 

Co nva ir-Astronautics received an Ad vanced Re­
search Projects Agency (ARPA) contract to develop 
Centau r, a space vehicle program la ter transferred 
to A. A. Centaur consists of a modified At las, plus 
a Conva ir-built upper stage, to be pO\\ered by the 
first li 1uid h ydrogen rocke ts, the la tter under devel­
opment by Pratt & v\ hitney AirD"aft. Centaur will 
be the firs t nited Sta tes space veh icle in the "high 
energy" class, ca pable initia ll , of putting 4V2- ton 
payloads into satellite orbit or of sending large 
instrumented probes into deep space. 

Azusa Mark II, an advan ced miss il e tracking and 
impact-prediction sys tem completed and checked 
out by Convair-Astronautics, was instal led at the 
A tlantic Missile R ange during the year. Azusa 
Mark II is capable of d e tecting at distances of 
hundreds of miles changes in missile position as 
small as 1.2 inches. It will be able to track space 
vehicles to the moon and beyond. 

The first Atlas missile was delivered in Septem­
ber to \1\Tarren Air Force Base, \1\ yoming, where 
work was being push ed on two of th e three Atlas 
complexes planned there. Activation of other 
USAF Atlas-desi gnated sites was started at Offutt 
Air Force Base, Omah a, N ebraska; Fairchild Air 
Force Base, Spokan e, vVashington ; and Forbes Air 
Force Base, Topeka, Kansas. 

Convair-Astronautics completed a two-story, 
1 00,000-sguare-foot engineering and product sup­
port building at San Diego, let a contract for a 
new Space Research Laboratory, and broke ground 
for missile stand S-3 at the nearby Sycamore Static 
Test Site, for use in testing Vega. 

Karel J. Bossart, familiarly known as "father of 
the Atlas" and technical director of Convair-Astro­
nautics, was presented the 1959 James H. vVyld 
Memorial Award by the American Rocket Society 
for his "outstanding contribution to the application 
of rocket power." 

Division employment on September 25, 1959, 
totaled 16,736, including off-site personnel, as com­
pared with 11,474 on October I , 1958. 

CONVAIR-DAINGERFIELD 

Research and developmental testing of full-scale 
supersonic jet engines for missiles and aircraft was 
achieved cluriryg 1959 by the Ordnance Aerophysics 
Laborato t·y which Convair operates at Daingerfield, 
Texas, for the N avy Bureau of Ordnance. This 
work was conducted for BuOrcl's Bumblebee Pro-

gram and for other Department of Defense pro­
grams. 

Convair-Daingerfield facilities included a blow­
clown cell , a high-altitude cell, and two sea-level 
cells, and supporting shop, maintenance, data proc­
essing, and instrumentation equipment. On Sep­
tember 25, 1959, employment totaled 260; this 
figure \\as 249 on October 1, 1958. 

CONVAIR-FORT WORTH 

B-58 Hustler production continued at Convair­
Fort vVorth as the Mach 2 bomber met or exceeded 
its design performance estimates during intensive 
flight testing. 

The first tactical B-58 was delivered to the Air 
Force's Strategic Air Command in October. Earlier, 
USAF had announced that SAC's 305th Bomb 
W ing, Bunker Hill Air Force Base, Indiana, would 
be the first B-58-equipped SAC unit. 

That the supersonic bomber is not only the 
world's fastes t and highest-flying jet bomber but 
also the lowest-flying and fastest was indicated in a 
dramatic late summer demonstration proving the 
aircraft can sneak under enemy radar defenses 
without detection. In a 700-mile-per-hour hedge­
hopping flight at 500 feet above ground, a B-58 
flew I ,400 miles from Fort Worth to Edwards Air 
Force Base, California. In this simulated low-level 
a ttack on the base, the Hustler proved it has enemy 
penetration capabilities greater than any other air­
craft in existence. The flight emphasized the B-58's 
easy handling characteristics under difficult condi­
tions, for none of the three Convair crew members 
reported pilot fatigue, despite the non-stop, non­
refueling flight lasting four hours and three min­
utes. Return leg of the flight was made at altitude. 
The flight further stressed the multi-purpose capa­
bilities of the B-58, originally designed to perform 
at altitudes exceeding 50,000 feet . ' 

Thirteen Air Force B-58s which had completed 
their phase of the intensiv:e B-58 flight test program 
were to be returned early in 1960 to Convair-Fort 
vVorth for conversion by the factory into tactical 
a ircraft. ·work to be done on each of the 13 air­
craft was to be different, since each initially was 
instrumented for a different phase of the flight test 
program. One of the major changes was to be the 
insta1lation of new and improved models of the 
General Electric J79 turbojet engine, four of which 
power the bomber. 

Convair-Fort ' 1\Torth was announced early in 1959 
as the winner of an Air Force competition to design 
the nation's first n uclear-powered bomber, a fleet 
of wh ich it Wa1i said could fly :u'ly-whel'e in the 
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world and return without refueling, as well as 
maintain continuous airborne alert if necessary. 

Among the diversity of B-58 systems tests con­
ducted during the year were those of an escape 
capsule for each of the three crew members. The 
encapsulated seat is designed to protect crew mem­
bers against high-speed, high-altitude ejection and 
to provide a habitable environment on lan5=l. sea, 
or ice. 

USAF's Air Materiel Command named Convair 
to supply training devices to teach B-58 crews how 
to fly and operate the bomber's subsystems. The 
company also developed three-dimensional training 

aids to give Air Force crews the "feel" of the B-58 
without tying up the actual aircraft or equipment 
costing thousands of dollars. 

More than 100 persons have flown at twice the 
speed of sound in the B-58. The I OOth was Lieu­
tenant General Mark E. Bradley, USAF, Deputy 
Chief of Staff (Materiel) , who thus joined one of 
the world's most exclusive clubs, the Bomber Wing 
of the Mach 2 Club. 

USAF retired its last Convair-built B-36 inter­
continental bomber February 12 at Fort Worth's 
Amon Carter Field. The aircraft was a gift to the 
City of Fort Worth as a memorial to the men who 
built, maintained, and flew the Strategic Air Com­
mand bombers which played a major role between 
1948-1958 in maintaining United States' policy of 
"peace through airpower." 

Frank W. Davis, who had served as division chief 
engineer since 1954, was promoted to be a Convair 
vice president and Fort Worth plant manager. 
Employment was 19,660 on September 25, 1959, 
compared with 20,759 on October I, 1958. 

CONY AIR-POMONA 

Production of Tartar and advanced Terrier 
supersonic, surface-to-air guided missiles continued 
a t the Naval Industrial Reserve Ordnance Plant 
operated by Convair at Pomona, California. 

Advanced Terrier incorporates improved guid­
ance features and substantial improvements in 
coverage over original Terriers, which have been 
operational with fleet units for five years. 

Tartar, the newest and smallest of the Navy's 
surface-to-air guided missiles, is designed for use 
from ships as small as destroyers and for secondary 
batteries aboard cruisers. 

. For inter:epting enemy aircraft at long range and 
higher altitudes than conventional anti-aircraft 
guns, T errier eventually will see service on 27 addi­
tional ships, including two Forrestal-class carriers, 
three guided missile cruisers, a nuclear-powered 
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Conva i1· tracking system {o1· miss ile m .nge . 

guided missile cruiser, 19 gu ided missile fri ga tes, 
a nuclear-powered guided missile frigate, and a 
nuclear-powered carrier. T errier currently is opera­
tional aboard two guided missile cruisers, USS 
Boston and USS Canberra, and one guided missil e 
destroyer, USS Gyatt. 

Terrier also is suitable for beachhead operations 
by the Marine Corps. The lst Medium Anti-Air­
craft Missile Battalion, stationed at th e USMC 
base, Twentynine Palms, California, is equipped 
with mobile Terrier missiles. 

T errier's solid-propellant powerplant is produced 
by Allegany Ballistic Laboratory, a division of 
Hercules Powder Co. Northern Ordnance, Inc., 
builds the missile 's launching equipment. Other 
concerns associated with the Terrier program in­
clude Hicks Corp., Boston; Bell Telephone Labora­
tories, \t\Thippany, New Jersey; Vitro Laboratories, 
Silver Spring, Maryland; R eeves Instrument Co., 
New York; Ford Instrument Co., Long Island City, 
New York; and Radio Corporation of America. 

Tartar was scheduled to appear in the fleet in 
mid-1960. Developed by the Bureau of Ordnance 
under the technical direction of the Applied Physics 
Laboratory of The .Johns Hopkins University, Tar­
tar was described by BuOrd Chief Rear Admiral 
Paul D. Stroop as "highly effective against both 
low and high-altitude targe ts." 

Since space aboard ships is severely limited, use 
of miniaturization techniques was required to pack­
age the sophisticated guidance, propulsion, and 
construction systems into the small, lightweight 
Tartar airframe. The complete missile is about 
1 5 feet long and is slightly over a foot in diameter . 
Its small-stage, solid-fuel, dual-thrust rocket motor 
was d esigned and developed by Aerojet-General 
Corporation. 

The Army, the Marine Corps, and Convair-



PcJinona di,clnsed plans for joint clc,·elopmcnt of 
Red-he. ;1 nc\\· surfan:-to-air. shoulder-fired. guided 
mi,,ik -'~stem. The .-\rillY Rocket ancl Guided 
.\fissile .\gcnn· .. ·\rnn Ordnance .\fis,ilc Command, 
;m·ardcd the company a contract tot:-~ling nearly 
Sfi million to develop the \I'C:lpon. 

Designed to giYe comh:-~t troops the c:-~p;-~bility 
of dc<>trm·ing Jm,· strafing or bombing aircraft. Red­
Eye is reaclih· man-tr;tnsportahlc. The missile 
launcher is about four feet long. three inches in 
diameter. and \\·eighs ne:-~ rly :2n pounds. \\'hen 
capped at both ends. the la unchcr tu he serves :-~s 
a shipping container for the missile. Red-Eve is 
a composite structure containing propelbnt. an 
electronic guidance system. ;-~ncl a high-explosi,·e 
warhead. 

Con\·air-Pomona continued its support progr;-~ms 
for other phases of Com·air production, in addition 
to \H>rk on ground support cq ui pmen t for the 
Navy and the .\ir Force. 

T,,-o u nreh ted activi tics \\·ere of note during 
1959. One was Air-Launched Rocketsonde. a 
sounding rocket fired from a launch tube hanging 
from three parachutes hio-h in the sk\· to obtain 
high-altitude atmospheri<~ informatiOI~ "·hercvcr 
present-day aircraft can fly. This ne\1· design con­
cept resul~ed f_rom a three-year program conducted 
for USAF s An· Research and De\'elopment Com­
mand hy Convair-Pomona. Company engineers 
worked closely with the Aerial Reconnaissance 
I ,ahoratory and the Directorate of Procurement at 
\Vright ~ir Development Center in developing the 
new device for making meteorological studies. 

The other program found Convair-Pomona engi­
neers counting aircraft over the San Francisco Bay 
a.rea to gain fi~·st-hand knowledge about the dimen­
siOns of the an· traffic control problem. This proj­
ect was part of a broad research program initiated 
~))' the Federal Aviation Agency, "·hich was evaluat­
I~g seve~al proposals for controlling movement of 
aircraft m good and bad weather. 

On September 25, I 959, Convair-Pomona employ­
ment totaled 5,906; the figure was 4,708 on October 
1, ] 958. 

CONVAIR-SAN DIEGO 

. Major production programs at Convair-San Diego 
mcludecl F-1 06A/B advanced all-weather supersonic 
jet interceptors for the Air Force and the Convair 
880 jet airliner for domestic and foreign carriers. 

Three Model 880s logged more than 400 hours 
of flight time in an intensive testing program during 
which the aircraft met or exceeded all design and 
performance estimates. The Federal Aviation 
Agency Model 880 flight-test program started in the 

fall and F.-\.-\ certification of the transport for arr­
linc ()peration "·as expected in .\fay I 960. 

Trans \\'oriel Airlines \\·as scheduled to take de­
liven· of its first two .\fodel SSOs in -:\m·ember ~mel 
lkcember I 9:">9. and Delta .\ir Lines its first in 
January I ~ltiO. 

Design "·ork continued and production \\·as be­
<TUn on the Cmn-air GOO a 635-mile-IJer-hour J'et 
~ ' 
transport. and research and de,·elopment programs 
for guided missiles and electronic systems continued 
at a high level. 

Emplo~;ment as of September :25, 1959, stood at 
~-I.Otil, including ofT-site personnel. Comp:-~rable 
figure on October l, 1958. \\·as :2-±.055. Total floor 
sj)ace was :J.095,(i-ll square feet in the nm plants of 
the di,·ision. 

The first Connir 880 jet tr:-~nsport rolled out of 
the plant on December IS, 1958, during ceremonies 
attended ll\· some 2.nno guests. First flight of this 
Gl5-mile-pe;·.lwur airliner occurred January 27, 
I 959, and lasted an hour and 14 minutes, with 
chief eiwineerino- test J)ilot Don Germerraad at the 

~ ~ 

con trois. 
Convair 880 production was scheduled to. r~a.ch 

six a month in June I 9GO. Production of the mrtral 
\I ode! liOO for . .\.merican Airlines began in I 959 and 
the plane's scheduled first flight was set for Septem­
ber 19Gn. Deliveries to airlines \\·ere scheduled to 
start in the spring of 1961. 

Bv mid-October, Convair had receiwd orders 
for R5 Convair 880/600 transports. Fifty-one SSOs 
were on order, as follows: Trans \Vorld Airlines, 
30; Delta Air Lines, I 0; REAL of Brazil, 3; Civil 
Air Transport of China, I; and Capital Air Lines, 
7. Model GOOs were on order from American Air­
lines, 25; and SAS/Swissair, 9. 

Negotiations for sale of the last of 176 Convair 
Metropolitan 4-10 twin-engine piston-pm1·ered trans­
ports were completed during the year. 

Five squadrons of the North American Air De­
fense Command received their first operational 
F-1 OG advanced jet interceptors off the San Diego 
production line. Squadrons activated were at :Mc­
Guire Air Force Base, New Jersey; Geiger .\ir Force 
Base. \Vashington; .\mlrews Air Force Base, ·Mary­
land; Castle Air Force Base, California; and Loring 
Air Force Base, ·Maine. 

Six operational Air Force squadrons of Convair­
built F-1 02 jet interceptors competed in Project 
\Villiam Tell II, the second annual USAF world­
wide weapons meet held at ':ynda!I Air Force Base. 
Florida. in October EFJ9. Participating F-Jn2s flew 
in from bases in continental lTnited States. Alaska. 
Okinawa and Germany. 
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In the missile field, a Convair-San Diego de­
veloped supersonic ballistic cargo missile, Lobber, 
was initially fired at the Army's Camp Irwin, Cali­
fornia, in December 1958. A 50-pound payload ·was 
delivered intact by the 9-foot-long, solid propellant 
missile over a range of approximately six miles. 
Additional firing tests were conducted during 1959. 

Convair-San Diego likewise continued extensive 
studies for the Advanced Research Projects Agency, 
Department of Defense, on ballistic missile defensive 
systems. 

Indicative of the importance placed upon elec­
tronics, Convair-San Diego established a separate 
electronics organization in October 1959. The new 
department began with 730 employes and 300,000 
square feet of floor area for manufacturing, engi­
neering, research, marketing, and office operations. 
The organization will expand development and 
production of airborne and ground-based radar, 
special _ground test equipment, data handling instru­
men ta twn, and other electronics products. 

An evaporative cooling system to prevent airborne 
radar equipment from burning up in heat generated 
in hypersonic flight was under development for the 
Navy. 

\t\Tork began on a S2-million contract for design 
and production of a radar for a navigation-bombing 
system for North American Aviation's A-3J carrier­
based attack bomber. 

Convair's hydrostatic test tank was remodeled at 
San D~ego to accommodate a Model 880 fuselage 
for a six-months' pressure-testing program to simu­
l~te 20 years of rugged, medium-range airline opera­
tiOn. 

A $2-million contract for design, construction, 
and installation of an automatic data handling sys­
tem for ·wright Air Development Center Labora­
tories, Dayton, Ohio, was undertaken. 

\Vork was started on an Air Force study contract 
to investigate use of sub-zero coolants in machining. 

. Manufacturing development personnel studied 
high-energy forming processes during the year and 
exr~ected to accelerate their exploration of manufac­
tunng by these methods during 1960. New brazing 
meth:ds and materials and new tooling materials 
for l11gh-temperature work were evaluated, and new 
methods developed for fusion and resistance 
welding. 

Tooling plastics were evaluated in a search for 
more stable and more heat-lesistant material, and 
several programs were conducted to evaluate ceram­
ics for structural parts and as cutting tools. 

On May 11, 1959, Convair-San Diego dedicated a 
S2-million high-temperature structures laboratory 
for research in simulating extreme loads and tem-
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peratures encountered in the high-~peecl night of 

aircraft, missiles, and space vehicles. 
During 1 ~~5~J. 45 plant impro\·emcttt prnjcch 

totaling approximately SG.Ii 1 ;).(100 "·ere completed 
by Cm1\'air-San Diego. \Iajor program "·as the re­
habilitation of Plant l's t\\"o engineering building-;. 
begun in 1 !JSR. Other larg( Jrojects included rc­
Iamping of major buildings at Plant II, together 
with installatim~ of ne"· steam generating equipment 
and imprm·ements in the heating sYste~n-

The plant moYe<l. in December !!FiR. mto a ne"· 
S2.5-million facilitY at Holloman .\ir Force Rase, 
New \fexico, assigned to Con Yair for the F-1 (lfi 

interceptor armament test program. 

CONVAIR-SAN DIEGO E~GI~EEHI:\"G HESEAH.CH 

Amono the engineering research programs con-
n ' , 

ducted by Com·air-San Diq~o during 1 !!59 "·ere 

these: 
ln\·estigation of the aerodynamics of hypervelocity 

and high-altitude flows to determine the effects _of 

I . l [" f.· 'e }nth ef]ects on lift rea gas, Inc uc Ing n1ean I c , 

and drag; 
Analytical and experimental investigation of 

I f. · 1 · · · . f 1J 1·otu hera nces and 
1eat trans er rn t 1e VICII1it":- o 

· 1 • -1 · eed ·tircraft and detached boundary byers of 11g 1-sp ' 

missiles; . 
\ . . .1 1 · c:elcls of shock jJhysiCS, , nti-IHISSI e researc 1 111 11 · · 

I . 1 I 1 1 e1·sonic flow fields a Jlation, mo eeti ar Jeains, 1yp · · ' 

and high-temperature air; . 
Studies of the mathematical and physical aspects 

f h 1 I . 1 1 .1. .1·tJ1 srJecial em}Jhasis 
o yc roc ynamiGI sta JI 1ty, \\ · 

· . ci n1agnetic field· 
on effects due to a supenmposc ' ' 

Theoretical and experimental development of 
l I .111-face forms that 

unc erwater body and contra s ' . . 
"II · · · extent clunng IHgh-WI cavitate to a nuniillUI11 · ' ' 

speed maneuvers; . . 
S I. . . · . to cletermme o-tncl-, tuc 1es m guidance dynanucs . n. 

· . clat'l tJ"'tnSmiSSI011 
ance geometry and equations, ' ' ' ' 
fi I · . _ . 1 attitude refer­
r tenng, guidance compute!, ,tn< ' 

ence requirements; 
Studies of refractory materials related to develop-

ment of methods to produce fibers of refractory 

oxides and the feasibility and effectiveness of low­

density, low-thermal-conductivity ceramic foams; 
I . . f 1 1 ome11 a of structural nvcstigatwns o t 1e p 1en ' . 

tests con­

levels up 
failures caused by sonic vibrations, With 
ducted in the nozzle of a siren at sound 

to l G5 decibels; 
Development of a hypersonic (Mach 7 to _1\Tach 

25) shock tunnel for experimental research Ill g-as 
dynamics, hypersonic flow fields, and aerodynamic 

heating; . 
Continuing studies on advanced radar techntques, 



rc~carch on di~plays and tracking s\·stems for air­
borne radar systems. and de\-elopment of high­
pm,·er low-\\·eight sonar transducers and focusing 
systems for anti-submarine \\·arfare applications: 

l'ndcr a joint program \\'ith .\mes Research 
Center. the instrumentation of a range section to 
collect data on ionization effect~; 

Research on infrared and photocomluctor mate­
rials and their applications: 

Experimental demonstrations during an _-\S\\T 
time-compression program "-hich indicated im­
prm·emcnt in detection possible "·hen radar in­
formation is stored and re-displaycd at higher than 
normal rate: 

Research expected to result in deYelopment of 
automatic checkout equipment for jet transports; 

Studies of a method for cooling electronic equip­
ment by an c\·aporati\"C film-type process, for in­
stallation in high-:\fach aircraft; 

Continuing .studies on an "electric stick'' project, 
this bcing the second phase of a planned develop­
mental program to proYide solutions to critical air­
craft control problems that may be encountered 
in future weapons system developments. 

CO~VAIR SCIENTIFIC RESEAHCH LABORATORY 

Twenty-five basic scientific research projects were 
undertaken during 1959 by the Convair Scientific 
Research Laboratory (CSRL) in the fields of phys­
ics, chemistry, combustion, fluid mechanics and 
mathematics. 

The Laboratory received its first outside direct 
financial support when the Atomic Energy Com­
mission awarded to it a contract for work by the 
chemistry group on the thermodynamics of liquid 
surfaces. 

Specialited equipment for the solid state physics 
laboratory \\'as installed leading tm,·ard the early 
experimental im·estigations of diffusion in crystal­
line solids. 

Employing the world's largest radio telescope, 
CSRL scientists probed the uni,·erse to a depth "·ell 
beyond the penetrating pm,·er of the telescope's 
optical counterpart at nearby Palomar ObserYatory. 
in San Diego, California, county. The radio tele­
scope has been scanning the heaYens from Clark 
Dry Lake bed, some 100 miles east of San Diego in 
the _-\nza Desert. 

Emplo:·ing the University of Southern California 
Engineering Center's supersonic "·ind tunnel, CSRL 
scientists working in the fluid mechanics area 
gathered data for an analysis of the effects of mass 
transfer on the supersonic boundary layer. In an­
other study, the effect of film boiling on skin friction 
and heat transfer of a body "·as postulated and tests 
devised to check out the theory. 

In keeping "·ith the policy of supporting "·orth­
while scientific research by groups outside the Gen­
eral Dynamics Corporation family, the CSRL, on 
behaH of Dynamics, joined the thermoelectric cool­
ing research group organized by the Battelle :Me­
morial Institute to unclennite research in this field. 
The group comprises many industry sponsors from 
throughout the free world. 

One of the earliest projects sponsored by the 
Scientific Research Department "·ithin a Convair 
operating division progressed to the point that new 
experiments were conducted in the shock tube pro­
gram at Convair-Astronautics. Some instrumenta­
tion problems remained to be soh·ed, but the de­
vice itself was nearly fully developed. 

Of the 58 persons who staffed the CSRL, 26 were 
scientists. 

CURTISS-WRIGHT CORPORATION 
Continued diversification and the development of 

a variety of new products marked the progress of the 
Curtiss-vVright Corporation in 1959. Among the 
principal new products announced were the Curtiss­
Wright Air-Car, a completely new method of trans­
portation; a coal-based road paving binder material 
for roads and airports; a VTOL "Flying Platform"; 
and a low cost expendable rocket powered target. 

Announcement of the Air-Car was made in 
March, and interest was immediate and world wide. 
The vehicle travels on a cushion of low pressure, 
low velocity air over any unobstructed terrain and 
water at a height of six to twelve inches. The Air­
Car does not have conventional wheels, axles, 
brakes, clutches, transmission or frame. It can 

travel in any direction and turn on its own axis. 
The vehicle is powered by conventional piston 
engines ranging from 50 to 200 horsepower and can 
travel at speeds up to 60 miles per hour. 

The new vehicle has great significance as a new 
concept in transportation. Utilization of the Air­
Car, presently for off-highway use. ranges from 
normal motor and marine applications to special­
ized farm, ranch, exploration and airport uses. 

The :Model 2500, a four passenger, 300 horsepower 
vehicle went into production in NoYember 1959 at 
the South Bend Division of Curtiss-\\Tright, in 
South Bend, Indiana. The Corporation plans to 
produce a complete line of Air-Cars, ranging from 
a compact, two passenger model to a large freight 
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carrying vehicle. 
In October, 1959, the ·wright Aeronautical Di­

vision in "rood-Ridge, New Jersey celebrated its 
40th anniversary. In the same period, on No\'ember 
5 the Turbo Compound marked its 25 millionth 
flying hour. The Turbo Compound continues to 
serve· in first line equipment used for commercial 
transportation by the leading airlines of the world. 
In military operation, Curtiss-\Vright powered air­
craft continued as first line equipment. The AD4, 
FJ4 and F11F-1 aircraft on major aircraft carriers 
are powered by Curtiss-\Vright turbojets. The "life­
line" of the Continental Defense System is also sus­
tained by Curtiss-\Vright powered equipment, in 
such aircraft as the P2V-7 and \VV-2 and 3. 

Development and advanced engineering was being 
done by vVright Aeronautical on a series of air 
breathing engines, such as the turbofan, supersonic 
turbojet, dual cycle and a wide range of ramjets. 
Applications for these engines was projected for 
future aircraft developments. 

Space age projects received high priority at 
\Vright Aeronautical. \Vork was started on the 
development of pre-packaged throttleable liquid 
rockets. New manufacturing and metallurgical 
processes were developed and being used to produce 
large solid rocket motor cases and motor nozzles for 
the use in missile vehicles. 

During 1959 the Propeller Division of the Cor­
poration in Caldwell, New Jersey announced the 
(levelopment of an all mechanical propeller, 
mechanical flight controls and actuation systems for 
aircraft. .\fechanical actuation is scheduled for use 
in the folding wing tips of the B-fiO. All units in the 
mechanical system will he flight tested during 19h0. 

One of the Corporation's most rapidly expanding 
divisions, the Electronics Division, announced both 
the acquisition of a new plant in East Paterson, 
New Jersey, which will double the present produc­
tion facility and the acquisition of Inter ]\fountain 
Instruments, Inc., of Albuquerque, New Mexico 
during the past year. 

One of the most significant advances in simulation 
during 1959 was the development of PHO-TRAN, 
a radar land mass simulator which provides realistic 
pre>entation of simulated land mass areas for train­
ing in tactical radar application. PHO-TRAN 
achieves substantial reduct ions in the overall size 
of the equipment required, while broadening its 
application to reproduce land areas at a scale of 5 
million to one. The design includes extremely hig-h 
and low altitude presentations without loss of pic­
ture fidelity, and provides for countermeasures by 
an instructor to supplement training. 
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De,·elopment of a television optical ~ystem, to 
train photo recon personnel, utili;e~ a combination 
of closed circuit telc\'ision and photo opt ica I len ~;es 
to provide realistic images nf ground targets. 

During the year, production continued of both 
stationary and trailcrized Electronic Flight Simu­
lators for both military and 1 mme1·cial customer<;. 
including jet simulators fnr t. _.jet airliners no\\· in 
usc by the major airlines. The di,·ision is al<;o buihl­
ing a complete \\·capons System for the Swedish 
S:\,\ BJ-35 supersonic jet fighter. 

Other important simulation programs \\·ere being 
carried on by the Electronics Di,·ision, including 
simulations for missile firing· submarine control 
centers and missile guidance. 

The Electronics Di,·ision broadened its participa­
tion in the electronics field \\·ith the production of 
components, solid state relays, thermal time delay 
relaYs, digital motor and delav lines. In addition, 

' ' 
products such as power transistor test systems. transis-
tor curve tracers and airborne digital computer 
systems greatly enlarged the division's capability in 
instruments and svstems sales. 

Early in I !159, ~he Research Division, at the RO­
square mile research and development center in 
Quehanna, Pennsvlvania announced de\'elopment 
of a new black t~p, coal based road and airport 
paving material. Tests demonstrated that the new 
material has greater load carrying capacity, higher 
resistance to damage from heat and cold, su_rerior 
skid resistance and provides superior adhesiOn of 
aggregates in the presence of ·water. It also has 
unusually high resistance to solubility by JP-4 jet 
fuel, lubricating oils, fuel oils and gasoline which 
makes the new binder useful in modern airport 
construction. 

The Commonwealth of Kentucky was conducting 
~ one-year evaluation program of the new m~terial 
111 actual use, and installed twelve one-half mile test 
strips throughout the Commonwealth. The Com­
monwealth of Pennsylvania also provided funds for 
a similar program. 

The Research Division continued its advanced 
engineering projects on noise suppression, super­
sonic compressors, and high temperature ceramics 
and cermets for missile applications. 

Considerable work was done on turbojet noise 
suppression, including both inlet and exhaust sup­
pressors. A ground run-up suppressor developed by 
the Research Division is now being produced by 
the South Bend Division for the Navy. Tests were 
also conducted on an in-flight inlet suppressor de­
veloped by the Research Division. 

For the past few years considerable development 



has been accomplished b y the company on the 
design, constru ction and operation of a supersonic 
compressor for the turbojet engine. This compres­
sor has now been operated successfull y under sta ti c 
a nd supersoni c inlet flow conditions. 

Development work was being done on high tem­
perature cerami cs and cermets for missile applica­
tions. Fabrica tion techniques were developed for 
high temperature refrac tory fuel elements, in con­
junction with the Pluto project, a nuclea r po\\ered 
ramjet missile. Also for the same project, the Di­
vision was engaged in the production and fabrica-

tion of beryllium oxide structual components for 
nuclear missiles. 

Curon, the multi-purpose, multi-cellular product 
of the Curon Division, entered the jet field with the 
Boeing 707 in 1959. Because of its lightweight, 
thermal, acoustical and cushioning properties, 
Curon will be bonded to all carpeting on the Lock­
heed Electra as "ell as the 707. The Aerocommander 
uses Curon bonded to vinyl for decoration and 
soundproofing. In Piper aircraft, Curon is used for 
carpet underlay, sidewall padding trim and seat 
padding. 

DOUGLAS AIRCRAFT COMPANY 

Start of regular commercial transport DC-8 Jet­
liner service and continued activity in the missiles 
and space field highlighted company activity during 
1959. 

The DC-8 was certificated by the FAA August 31, 
one month ahead of schedule, and went into com­
m ercial operation September 18. First of the DC-8s 
were delivered on schedule to both United Air 
Lines and Delta Air Lines June 8. 

In the comprehensive flight test program for the 
J etliner, a Delta DC-8 flew non-stop from Long 
Beach, California to Miami, Florida, July 22 in 
the record time of 4 hours, 43 minutes. An inter­
continental version of the Jetliner visited numerous 
European countries in August, hopping non-stop 
from Los Angeles to London, 5,823 statute miles in 
I 0 hours and 42 minutes. On another flight, Long 
Beach to Montreal, an average speed of 610 miles 
per hour was achieved. 

Eighteen a irlines throughout the world have 
ordered a total of 150 DC-8s at a cost of approxi­
ma tely $800 million . 

Douglas also announced its intention to enter 
the medium and short-range Jetliner field with the 
DC-9, an advanced Jet transport to be powered by 
four nevv turbofan type engin.es. 

The proposal to deliver certified DC-9s early in 
1963 was contained in a letter transmitted to 40 
airlines by Donald Vv. Douglas, Jr. 

Board Chairman Donald \ 1\T. Douglas announced 
the company would also manufacture a turbofan 
powered, swing-tail cargo version of the DC-8 Jet­
liner. 

The Douglas Long Beach division, which is the 
site of DC-8 production, was also producing the 
C-133 Cargomaster, the largest Air Force cargo 
transport. The C-133B, a new version of the Cargo­
master, capable of carrying the Atlas ICBM fully 

Douglas plans to enter ·m.ediu.m shoTt-mnge jetline1· fi eld with DC-9. 
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assembled, will be turned over to the Air Force in 
the spring. 

At the Santa Monica division, where production 
of the DC-6/7 series of commercial piston-powered 
airplanes came to a close near the end of 1958, a 
conversion program of DC-7s into Speedfreighters 
was begun. Ten DC-7s were converted for Ameri­
can Airlines and six for United Air Lines. 

Production of the A3D twin-jet attack bomber 
and the A4D midget attack plane for the Navy con­
tinued at the El Segundo division. Contracts for 
new versions of these Navy aircraft such as the 
A3D-2P photographic reconnaissance airplane and 
the A4D-2N have extended production periods. 

In missiles and space technology, a field in which 
Douglas has been active since 1941, the Air Force 
assigned the company responsibility for design of a 
new-type air-launch ballistic missile (ALBM) as one 
of the nation's important new weapons. 

The ALBM will take its place with the intercon­
tinental and the intermediate range ballistic missile 
in the nation's weapon systems arsenal. It will be 
designed for launching from present and future 
Strategic Air Command bombers against targets 
many hundreds of miles away. 

The company's role in space research received 
added impetus with the award of a $24,067,500 
contract for the Delta launching vehicle from the 
National Aeronautics and Space Administration. 

The contract calls for manufacture of a dozen 
vehicles, similar to the Thor Able, during the next 
two years. Using a modified Douglas-built Thor, 
manufactured at the Santa Monica division, as a 
first stage, D.elta will be capable of putting 250 
pounds in a normal 300-mile orbit or sending a 100-
pound payload on deep space missions. 

Thor, workhorse of the space age, reached near 
operational status in England, and set a high stand­
ard of reliability during its test-launch program. 
It has been the booster for long-range multi-stage 
vehicles and for scientific explorations of the Geo-

physical year. It was the first stage of the Air Force 
Pioneer which traveled 71,300 miles in to space. 

First test firing of the Douglas-built N ike-Zeus, 
highly promising and important anti-missile missile, 
took place at vVhite Sands, Ne" lVIexico, in August. 
The Zeus project, now well into the development 
stage, was expected to play 1.n increasingly impor­
tant part in the company' overall effort as a d e­
fense contractor. 

The Douglas Charlotte, North C arolina pla nt 
manufactures the ground-to-air anti-aircraft Nike 
Hercules, most advanced operational version of the 
N ike series. 

Douglas also continues to manufacture th e air-to­
air Air Force Genie which carries an atomic war­
head. 

In organizational changes, Gerald E. Donovan 
was named vice president-finance, succeeding 
Frederick E. Hines who resigned for reasons of 
health. Bernard L. Brown was named treasurer, 
replacing Harry W. Strangman who remained on in 
an advisory capacity. 

Nat Paschall, vice president-sales, :esigned ?e­
cause of the pressure of personal busmess affairs. 
He will continue in a consulting capacity to the 
company. J. R. McGowen, director of com_mercial 
sales, was elected vice president-commerCial pro­
grams, and C. R. Able, director of weapon systems, 
was elected vice president-defense programs. 

The Douglas company allied with the General 
Aniline and Film Corporation in .January to form 

Data Graphic Systems, Inc. . . 
In May, Douglas dedicated a new $10 ~llh~n 

Aerophysics Laboratory at El Segundo, Cahf~n~Ia 
which is capable of testing aircraft and mis~Ile 
models at simulated speeds exceeding 8000 miles 
per hour. 

As the year drew to a close the company's total 
employment stood at approximately ?0,000, c~m­
pared with a peace-time high of 83,000 II1 the sprmg 
of 1957. 

FAIR CHILD ENGINE AND AIRPLANE CORPORATION 

The Fairchild F-27 propjet, which signaled Fair­
child's re-entry to the commercial field last year, 
became the first American turbine-powered trans­
port to complete a year of scheduled airline opera­
tion on September 28, 1959. At year's end, more 
than 80,000 flight hours had been logged by 12 
airlines and 18 corporation business F-27s operat­
ing the F-27 in Canada, South America and the 
United States, including the new states of Alaska 
and Hawaii. 
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Seven airlines received F-27s in 1959, following 
into service West Coast Airlines, Aerovias Vene­
zolanas (AVENSA), Quebecair, Piedmont Airlines 
and Northern Consolidated Airlines, each of which 
began F-27 operations in late 1958 .. 

The first airline F-27 A-so designated because of 
its large Rolls-Royce RDa. 7 jMk. 528 engines­
was placed in service by Bonanza Air Lines in 
March. Pacific Air Lines, also operating the 
F-27 A, commenced propjet service in April. 



Stratos Division's ground support air conditioner. 

Hawaii had its first turbine-powered airliner 
service in June when Aloha Airlines introduced the 
F-27 in the new state. June also saw \!\lien Alaska 
Airlines inaugurate F-27 A service at the "top-of­
the world ." Aerovias Ecuatorianas (AREA) be­
came the first airline in Ecuador to offer F-27 serv­
ice in -July. Ozark Air Lines was preparing to in­
troduce service in the midwest and Trans mar de 
Cortes was set to begin F-27 operations in Mexico 
as I 959 drew to a close. 

\Vith IS F-27 business propjets in service, more 
corporations were flying the F-27 in 1959 than 
any other American turbine-powered transport. 
Corporations operating the F-27 business propjet 
included such firms as Bank of Mexico, Pepsi-Cola 
Bottling Company, Champion Spark Plug Com­
pany, Continental Can Company, General Tire & 
Rubber Company, Ideal Cement Company, Johns­
Manville Corporation, Kimberly-Clark Corpora­
tion, Noland Company, Raytheon Corporation, 
Reynolds Metals Company, R. J. Reynolds Tobacco 
Company and Westinghouse Electric Corporation. 

In June, an F-27 operated by the \Vestinghouse 
Electric Corporation was selected as the "Flagship 
of the U. S. Business Fleet" at Reading Aviation's 
I Oth Annual Maintenance & Operations Meeting. 
At the same show, the Noland Company F-27 was 
judged to have the best corporate interior in its 
class. 

Dur.ing 1959, three airlines and three corpora­
tions re-ordered F-27s indicating the on-the-job 
acceptance of the aircraft. 

AIRCRAFT AND MISSILES DIVISION 

Production, research and development were 
prime factors in the I 959 history of the Aircraft 
and Missiles Division. During the year a strong 
emphasis placed upon improving the division's 
capabilities in technical fields resulted in a diversi­
fica tion of production and engineering activities and 
in an enlargement of the division's productive 

capacity. 
In addition to producing F-27s, the division also 

expanded its subcontract ·work for Boeing Airplane 
Company with an eight-and-one-hal£ million dollar 
follow-on contract for production of vertical fins, 
outboard wing panels and fuselage sections of the 

Boeing B-52. 
The year was also one in which the division con­

tinued research and development in the field of 
pilotless planes, its principal effort being expanded 
in the USD-5 surveillance drone system for the 
Army. The division was responsible for the de­
velopment of the USD-5 airfl-ame and associated 

systems. 
In other aspects of aircraft development and 

production, the division continued development of 
V/STOL aircraft with special emphasis on ~he 
Army project, the M-224, a VTOL aircraft w~1ch 
flew for the first time late in the year. A combma­
tion high flotation tire and landing gear system 
was also tested in 1959. Modification and overhaul 
of Air Force C-1 I 9 Boxcars and Navy aircraft took 
place at the division's St. Augustine, Florida, facility. 
Production of mobile engine-test stands for Lock­
heed Aircraft Corporation was underway at the 
Fairchild subsidiary, Janco Aircraft Company, · 
Shawnee, Oklahoma, which also contributed to 
the division's F-27 production program. 

Development and construction of such diverse 
articles as radar dishes and lamp posts a lso were 
accomplished by the division in I 959. 

Utilizing the largest metal-bonding facility in 
the United States, which is part of the division, the 
posts-typical street lamp posts-were constructed 
under subcontract to Olin-Mathieson Chemical 
Company. Several were placed in the vicinity of 
City Hall, New York, as test installations. Sharing 
the maintenance-free characteristics of the proto­
type aluminum bridge developed and tested by 
t)1e division in I 958, the lamp posts are designed 
to save thousands of dollars normally spent for 
upkeep and painting of other posts. 

ARMALITE DIVISION 

The lightweight automatic Armalite AR-15 in­
fantry rifle, using a special high velocity .222 car. 
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tridge, was introduced in 1959 by the Armalite Di­
vision. Tests were conducted by three separate 
Army corps. Results were favorable and demonstra­
tions in II countries in Europe and Asia resulted 
in orders for field tests quantities from nine of the 
countries where the weapon was demonstrated. The 
AR-15 rifie was being manufactured in the United 
States under a license agreement with Fairchild by 
Colts Patent Fire Arms Company, Hartford, Con­
necticut. The AR-7, a sporting version of the 
Armalite developed Air Force and adopted as a 
survival rifle, was being produced by the Armalite 
Division in Costa Mesa, California. The design of 
the AR-7 embodies the unique feature of stowage 
of the entire barrel and action into the fiber glass 
stock. The length of the rifle in the stowed con­
figuration is 16 inches. Assembled, ready for firing, 
the length is 34 Y2 inches. Rifle weight is 2:y.J pounds. 
As in the Air Force survival rifle, the AR-7 floats 
in water. Further development in material and 
advanced principals of design were expected to 
contribute much to the advancement of the art of 
fire arms both in commercial and military fields. 

ASTRIONICS DIVISION 

The Astrionics Division of Fairchild, formerly 
known as the Guided ;'\fissiles Division, incre;,sed its 
concentration on the electronic aspects of avionic 
and space age equipment. Its major program during 
1959 consisted of the gu iclance and control, cia ta ac­
quisition and data transmission links for the USD5 
surveillance drone under development by Fairchild 
for the Army Signal Corps. The system, details of 
which are covered by security classification, is one of 
the most advanced electronic airborne systems yet 
devised. It is designed to control the "bird" under 
all weather conditions and to report back to head­
quarters during day or night information regarding 
the disposition of enemy forces and his activities. 
The past year also saw further development of sys­
tems based upon the division's proprietary Padar 
passive detecting and ranging systems. Contract for 
~he development of a Pacor system for installation 
tn combat aircraft was received from Hughes and 
development is being carried on. Under still 

another con tract, issued by the Fed era I . \'" i ;1 t ion 
Agency, usc of the Padar principle as a proximity 
warning indicator \\·as studied. 

The diYision also continued its work in the train­
ing devices field having manufactured both coutttl'l"­
measure trainers and radar t 1 ;ncrs. 

STRATOS DIVISIO='I 

Besides continuing t n produce etn·i ron men t;d sYs­

tems and auxiliary power units for aircraft, the 
Stratos Division during I ~JS~J placed in to product ion 
a compact air conditioner for g-round support of the 
Hawk missile. The system with a nominal rating of 
3.2 tons uses Stratos' unique I-Ieli-Rotor compressor, 
a rotary positiYe displacement machine "·hi~-h has 
a built in Yolume ratio. The unit housed Ill t\\·o 
separate cabinets weighs only ;)50 pounds complete 
with charge and controls and can deliver as mu~-h as 
4.2 tons when the compressor is driven b_y a higher 
speed compressor motor. Besides supplymg cooled 
conditioned air at flows up to 90 pounds, the system 
also provides heating capacity to ?)7,000 B~ll per 
hour. Equipment in production at the mam Bay 
Shore plant includes air conditioning sys:em~ for, the 
Boeing B-52, the Convair F-1 OG, the F<u_r~h.Ilcl I·-27 
and the Martin ]\;face missile. The dn·Jsion also 
continues to supply air turbine drives and ft~el 
flow proportioners for military aircraft. One pnn­
cipal item in this field was Model TP25-2B au­
turbine drive for operating the alternator and 
hydraulic pumps on the Lockheed C-130B turbo-

cargo transport. _ 
Stratos' Western Branch during I 959 agam sup­

plied a variety of cryogenic valves for missiks an~ 
designed and produced a number of cryogemc 
valves for the X-15. Included were lox, fill and 
drain valves for the Atlas and Thor ICBMs, various 
shut-off valves, high pressure helium rel~e_f valves 
and other items for the X-15. In addttion, the 
Western Branch received a contract for development 
of a 12 cfm, 3,000 psi compressor for missile ground 
support used by the Army. It devel_oped new 
applications of its "Pogo Sti! _" pneumatic actuator 
for stores ejection systems and continued t~ su?ply 
stores ejection systems for various ASvV apphcatwns. 

THE GARRETT CORPORATION 
The highest annual sales in the history of The 

Garrett Corporation indicated wide acceptance of 
products and systems developed and manufactured 
during 1959. During fiscal 1959, Garrett's seven 
divisions and three subsidiaries reported sales of 
more than Sl93 million. 

Seventy-six percent of Garrett's sales dollars were 
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for nearly 2000 end products produced and installed 
on almost every aircraft and missile in development 

or in production. 
Garrett's largest division, AiResea~ch Manufac­

turing Company of Los Angeles, wluch had been 
selected to supply the pressurization system for the 
North American X-15, also contracted to develop 



A i R esearch powe1· 
unit is used in 
!Vih e H ercules. 

the environmental control system for Project Mer­
cury, manned satellite. 

It dre·w upon experience gained in developing 
systems for such aircraft as the Boeing 707; Lock­
heed Electra; Grumman Gulfstream; Fokker Friend­
ship; Northrop T-38, N-156; Caravelle; Lockheed 
C-130; and others. The Project Mercury system is 
regenerative and pressurizes and air conditions both 
the capsule and astronaut's suit, utilizing pure 
oxygen. 

First reports on the performance of AiResearch's 
turbocompressor aboard the 707 resulted in recom­
mendation of extension of service life between over­
hauls. Pan American Airways ·was the first airline 
to benefit from this extension. 

AiResearch's experience in heat transfer studies 
helped solve one of the electronic industry's most 
critical problems-cooling. Compact, lightweight 
packages were developed and delivered for use on 
many high altitude missiles. 

Aircraft engine fuel icing problems ·were also 
solved with the development of a reliable, compact 
fuel heater. Midway through the year it was an­
nounced that AiResearch was awarded a multimil­
lion dollar contract for the production of fuel 
heaters for the B-52. Other units were on the 
DC-8, JetStar and others. 

Production continued on auxiliary power units 
such as the liquid propellant, turbine driven unit 
for the Nike Hercules. After establishing the '\Vest's 
largest APU production and research facility, AiRe­
search was awarded contracts for the APU on the 
Nike Zeus and SUBROC missiles. 

Reliability standards for air data equipment were 
established for the industry by AiResearch when 
in the middle of the year it operated six co~11plete 
central air data systems for 6000 hours wtth an 

average 1500 hours perfect operation. By compari­
son, these figures are 30 times greater than the 48 
hour mean time between failures reported for sys­
tems of similar complexity. At the end of the year, 
AiResearch was supplying complete central air 
data systems for the North American A3J, McDan­
nel F4H and developing a system for the North 
American B-70 and Lockheed F-l04G. 

Among the many new product lines introduced 
by AiResearch in 1959 were hot gas generators. 
First unit delivered was a spin stabilization system 
for the Lockheed Polaris missile. Other hot gas 
servo systems were being readied for shipment at 
the year's end. 

Garrett's AiResearch 1\tianufacturing Company _ 
of Arizona, the free world 's largest producer of 
small gas turbines, announced in the fall a three­
year development program of nuclear and solar 
power systems. 

Under a contract from the vVright Development 
Center, AiResearch had developed a turbo-gener­
ator system to provide electric power for space 
vehicles with applications including space com­
munications, vehicle environmental control func­
tions such as heating and cooling, and electrical 
propulsion. 

A lightweight, constant speed drive and starter 
unit was developed which could automatically 
start jet engines, shifting into a constant speed 
drive to supply shaft power for electrical conver­
sion. First to order the unit was Grumman Air­
craft Engineering Corporation for its A2F aircraft. 

_After announcing the development of its smallest 
gas turbine-a 30 horsepower unit-AiResearch 
Phoenix unveiled its largest. It was a 105 horse­
power turbine (GTCP 105-l) compressor unit with 
an oversize two stage centrifugal compressor. It is 
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capable of starting two Convair B-58s at one time. 
While production continued on AiResearch's 

MA-lA jet starter unit, AiResearch was also 
awarded a contract for a cartridge starter installed 
on the Republic F-105. This cartridge starter pro­
vides the advantages of numerous pneumatic starts 
in addition to emergency starting, independent of 
ground support equipment. 

AiResearch's gas turbines (GTCP 85-91) were 
also the heart of ground starting power vehicles 
ordered by most of the nation's leading airlines. 
These units provide pneumatic power for starting, 
air conditioning and other low pressure pneumatic 
operations. The electric power is used for instru­
ment preflight checkout. Among the airlines order­
ing the units are Eastern, Braniff, TWA, Qantas, 
National and KLM. 

Continued development of new pneumatic valves 
and controls was carried on through the year by 
AiResearch Phoenix. 

Other valves were produced by Garrett's AiRe­
search Industrial Division. It announced a contract 
for a pressure control system for a Polaris-carrying 
submarine. 

At Los Angeles International Airport, AiRe­
search Aviation Service Company was preparing 
for future jet business aircraft. Designated as an 
official repair and overhaul station for the F-27 by 
Fairchild, AiResearch also installed several execu­
tive interiors in Grumman Gulfstream aircraft. 

However, during 1959, the bulk of Av iation Serv­
ice's activity centered around repairing, o verhaul­
ing, modifying and installing executive interiors 
in piston aircraft. At the end of 1959, AiResearch 
conservatively estimated it converted to business 
use 90 percent of all Convair 4 ls. 

In the East, Air Cruisers Division, Belmar, New 
Jersey, developed a new line of life rafts, preservers, 
and escape slides for the new commercial jet air­
liners. Incorporating a new patented principle of 
inflation-the jet pump-Air Cruisers equipment 
demonstrated an unprecedented quick-inflation 
quality. Its 26-man life raft is inflatable in less than 
10 seconds. In the fall it marked production of its 
lOOOth escape slide. 

Extensive research and manufacturing programs 
carried on in all divisions resulted in ambitious 
expansion programs during 1959. AiResearch 
Phoenix purchased an additional 33 acres, includ­
ing warehouse and office space; Aviation Service 
leased additional property on International Air­
port. The largest expansion program was in Los 
Angeles where The Garrett Corporation purchased 
a 66-acre site in Torrance, California. By mid­
summer, construction began on the first building 
in a multi-unit complex. The first increment, an 
electronic and electromechanical production facil­
ity, was a $2.6 million edifice. Its completion was 
set for early 1960. 

GENERAL ELECTRIC COMPANY 

General Electric thrust reverser. 
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AIRCRAFT ACCESSORY TURBINE DEPARTMENT 

Highlights of 1959 at General Electric's Aircraft 
Accessory Turbine Department included the fol­
lowing: 

During the X-l5's series of successful test flights, 
the only power aboard for bringing the research 
plane safely back to earth was supplied by two 
small auxiliary power units built by the depart­
ment. Simultaneously producing both electric 
and hydraulic power, the 40 horsepower units oper­
ate completely independent of the X-15's rocket 
engine and become the sole power source after 
engine burnout. 

Production of hydraulic constant speed drives for 
the Douglas A4D Skyhawk, the McDonnell F4H 
supersonic fighter and Convair 880 and 600 jet 
transports. The 40 kva drive used in the Convair 
880 exceeded its proposed time-between-overhaul 
in a 2300 hour test run. After 1300 hours opera­
tion, the drive was disassembled and inspected for 
wear. Parts of the drive were in such good condi-



tion a nd the load carrying ability was still so excel­
lent tha t the dri ve was reassembled and run an 
additional J 000 hours. 

DeYelopment of a starter for aircraft nuclear 
powerplants. 

Development of a hydraulic power source for 
fli ght control of the Polaris missile. 

De\·elopment of an auxiliary power unit for driv­
ing fuel and oxidizer pumps in the Centaur second 
stage. 

Start of production of rocket engine turbopumps 
for the Vega program. 

Development of a starter for the J93 engine 
scheduled to power the B-70 bomber. 

MISSILE AND SPACE VEHICLE DEPARTMENT 

The Missile and Space Vehicle Department of 
General Electric continued producing Thor nose 
cones during 1959, which were shi ppecl by air to 
continental and overseas bases. Of the hea t sink, 
or Mark II, type, these nose cones were being pro­
duced on a $29 milion incentive contract. 

Meanwhile, research and development work to­
ward providing "second generation" nose cones 
continued. At the Aerosciences L aboratory of 
GE-MSVD, the huge, 120-foot shock tunnel was 
used to conduct its IOOOth test since it was put into 
use in 1957. Plasma jets, solar furnaces, and other 
test devices were ·worked hard to check the progress 
in this area, and out of these investigations evolved 
a new ablative material for re-entry vehicles, ca­
pable of surviving the rigors of re-entry and of 
being fabricated more easily than earlier ablative 
materials. 

Materials research vehicles rose frequently 
aboard Thor-Able and Atlas vehicles during the 
year. In May, the first such vehicle to be recovered 
over ICBM ranges, the RVX-1, was picked out of 
the South Atlantic Ocean. The May recovery rep­
resented a joint venture between Avco and GE­
MSVD, for G .E. built and instrumented the vehicle 
while Avco coated it with its ablative material. In 
July, this feat of ICBM recovery was duplicated by 
the Air Force when another G.E. RVX-1 was re­
covered. 

In August, the largest re-entry vehicle ever flown 
in the free world was fired clown the Atlantic Missile 
Range by Atlas. This vehicle, called RVX-2, was 
also of the ablative type. It was recovered and re­
turned to G.E. for analysis. In October, the first 
vehicle of the ablative operational configuration 
was flown (Mark III). 

A new contract for the development of the re­
entry vehicle for an air-launched ballistic missile, 

X GAM-87A, was awarded GE-MSVD by Douglas 
Aircra ft Company in August. 

As flight tests continued on the heat sink nose 
cones, increased a ttention was devoted to using these 
flights to ga ther additional data as well as to prove 
out weapon components. This activity produced 
the first photographs showing missile-stage separa­
tion, the first photographs of the earth at altitudes 
up to 700 miles, the first stabilization of a space 
vehicle in three axes, the first infra-red measure­
ments of Earth from space, the first photographs of 
two solar bodies from space (the earth and the sun), 
check-out of orbital control components, and many 
other significant developments. 

To return the photographs and other data-record­
ing de\ ices, GE-MSVD's da ta recovery capsule was 
perfected to a high degree of reliability. This 
ca psule (accepted by the Smithsonian Institution in 
l'viay for its permanent collection) was redesigned 
with a six-inch, ahiminum drogue attached to it 
by means of a six-foot nylon cord to guarantee that 
the capsule would strike the ocean 's surface at its 
strongest paint. 

The department's man-in-space study for the 
vVright Air Development Center was successfully 
concluded, and the results, including mock-ups and 
other workable hardware, were turned over to the 
contractor. 

Other work in the space vehicle area included 
contracts for the calculation of "roadmaps in 
space," the determination of orbits and trajectories 
required to send a space vehicle to the moon and to 
neighboring planets. These orbit and trajectory 
studies are being conducted for the Army's Ballistic 
Research Laboratory, the Air Force's '\Vright Air 
Development Center, and the Air Force's Cambridge 
Research Center. 

Studies to reclaim useful food products and oxy­
gen supplies from human wastes were conducted 
during the year. A system was put into operation, 
using the pyrolyzing technique, that produced 
wa ter from urine and fecal matter, sa fer by actual 
test than that found in metropolitan drinking 
faun tains; 

Responsibility for helping establish world-wide 
communications by means of satellites, a subject of 
interest at GE-MSVD for years, was given the de­
partment in 1959, when a $5.5 million contract was 
awarded GE-MSVD, by the Department of Defense, 
to provide the satellites needed in the "Notus" 
p1:ogram. 

Programs to provide electrical power in space 
were actively pursued. Fuel cells, thermionic con­
verters, magnetohydrodynamic (MHD) power gen-
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Mark Ill Reentry Vehicle is hoisted up gantry. 

eration, and radio-isotopic applications were looked 
into. 

In cooperation with several agencies, GE-MSVD 
provided the first two heat shields tested for the 
Project Mercury capsule. These two shields were 
successfully tested during the year. 

The re-entry and recovery vehicle for the Discov­
erer series of satellites was hurried to completion 
and test-fired in 1959. Trouble plagued the pro­
gram, however, and the first attempts to recover 
the vehicle failed. In this program GE-MSVD, 
under sub-contract to Lockheed, built the portion 
of the Discoverer satellite that breaks out of orbit 
to return through the atmosphere for recovery, 
including the life-support system. 

GE-MSVD completed its studies on the Missile 
A. and Mauler programs and was active in bidding 
for contracts in these areas. Also, battlefield sur­
veill':nc_e and arming and fuzing systems applied 
to missile weapon systems were objects of intense 
effort. In March, the department was awarded a 
cont~a:t, ultimately to grow to $2.5 million, for 
P~OVI~mg ~rming - and fuzing devices for Littlejohn . 
Little_John Is a supersonic, 1 2-foot long missile with 
atomic and conv~ntional warhead capability. This 
con~ra~t for arrnmg and fuzing systems was added 
to sumlaw work on the Army's Lacrosse, Nike Her­
cules, ancl Honest John missiles. 

Vulcan, the six-barreled cannon based on the 
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Gatling gun, was continued in production for both 
American and European aircraft. Its adaptability 
to light aircraft, in a 7.62 NATO-round version, 
was further explored. Helicopter-armament studies 
continued. 

SMALL AIRCRAFT. ENGIN DEPARTMENT 

During 1959 General Electric's Small Aircraft 
Engine Department brought its T58 turboshaft 
and J85 turbojet engine programs to the produc­
tion stage, continued development of the T64 tur­
boprop/turboshaft, and announced the start of a 
program for the CF700-l turbofan powerplant, 
General Electric's first small aft fan engine. 

By year-end the 1050 horsepower T58 had rolled 
up more than 23,000 hours of operating experience. 
Its list of production applications included the 
Kaman HU2K, Sikorsky S-62, Vertol YHC-1 A, and 
Sikorsky HSS-2. Experimental VTOL applications 
included the Fairchild M224-1 and Kaman K-16. 

In July the T58's commercial counterpart, desig­
nated CT58-IOO, received Federal Aviation Agency 
certification, making it the first United St~tes ga~ 
turbine powerplant approved for commeroal heli­

copter service. 
Two months later the first order for the CT58 

was received from Sikorsky Aircraft, which will use 
the engine in its S-61 and S-62. The Vertol Model II 
was also announced as a commercial helicopter to 

be offered with CT58 engines. . 
In August, the T58-8, first-step growth versiOn 

of the engine, successfully completed its official 
military 50-111" PFR T. The T58-8 is rated at 1250 
shaft horsepower with no significant increase. in 
size or weight over the present T58 productiOn 
engine. 

Flight testing of the .J85 proceeded at a~ accele­
rated pace during 1959 to bring total engme ru~­
ning time well over 7,000 hours. Two supersomc 
aircraft, Northrop's N-l56F "Freedom Fight~r" and 
T-38 "Talon" trainer, each powered by twm _JS5s, 
made their maiden flights in July a~d Apnl re­
spectively. Short and long-range free flights on Mc­
Donnell's GAM-72 decoy missile plus more than 
70 flights in a fully instrumented po~ aboard 
a modified F-102 fighter verified J85 altitude and 

speed capabilities. 
J85 flight time was supplemented by exhaustive 

factory and field tests including an official 50-hour 
Preliminary Flight Rating Test and an official 
15-hour Qualification Test. 

In addition to the N-1 56F, T-38 and GAM-72, 
the J85 was slated to power production versions of 
Radioplane's Q4-B drone. 



Details of the T64· turboprop/ turboshaft engine 
were offic ia lly announced in Ma . Designed for 
milita l) ' high performance support and tactical 
a ircraft, the 2,600 horsepower class engine is one 
of the first ga~ turbines to offer the low specific 
fu el consumption of reciprocat ing engines. The 
turboprop configurati on h as a specific fuel con­
sumpti on of 0.522 pound per horsepower per hour. 
A d irect dri,·e configuratio n is also being offered . 
It is ra ted at 2,690 shp, and weighs 710 pounds 
with 0.498 SFC. 

To test the T 64, the depa rtment placed into 
operat ion four new test cells at its Lynn pl ant. 
Two were d ynamometer cells for turboshaft testing 
and two " ·ere designed for turboprops. 

PRODUCTION ENGINE AND JET ENGINE 
DEPARTMENTS 

The yea r 1959 saw Genera l Electric's aircraft gas 
turbine organization ch ange its n ame to the Flight 
Pro pulsio n Divis ion to cover better the ever­
broadening spectrum of military and commercial 
powerplants tha t the company is designing, devel­
o ping and producing for a ircraft, helicopters, mis­
siles and space vehicles. 

In the commerci a l transportation area, advanced 
versions of the CJ-805-3 turbojet and CJ-805-21 aft­
fan engines ·were announced, respectively the CJ-
805-3B and the CJ-805-23. R ated at II ,650 pounds 
of takeoff thrust, the -3B offers a four percent in­
crease in takeoff thrust and a two percent reduc­
tion in specific fuel consumption over the previous 
modeL In the -23, the improvement was a six 
percent increase in takeoff thrust and a three per­
cent reduction in sfc. 

General Electric flight tes ting of its -3 commer­
cial turbojets was completed when three produc­
tion model engines each reached I 000 hours of 
flying. The Company used an RB-66 leased from 
the Air Force, and an XF4D leased from the Navy 
for these tests. Testing included cold weather flying 
at Duluth, Minnesota. The B-66 was then retrofitted 
for installation of the commercial aft-fan engine 
for flight testing in 1960. 

Flight testing of the Convai r 880, which began 
with the jetliner's first flight on January 27, 1959, 
demonstrated the aircraft not only exceeded per­
form ance guarantees, but also met or exceeded 
drawing board performance estimates for speed, 
range, takeoff and landing distances. General Elec­
tric's C.J-805-3 turbojet engine was a major con­
tributor. 

The company's turbo je ts were to power C.01:vair 
880 j etliners on order from Trans World A~rlmes, 

Delta A ir Lines, Ci' il Air Transpor t, Aero\ ias 
Brasilia and Capital Air Lines, with the la tter 
ordering the new C.J-805-3B powered Convair 880M . 
The CJ-805-23 a ft -fan engine will power the Con­
va ir 600 now on order from Ameri can Ai rlines, 
S\ •VISSAIR and Scandinavian Airlines System. 

The GE J79-powered Lockheed F-104 was named 
wi nner of the Collier Trophy. The Mach 2 Star­
fi ghter, in 1959, saw increased use in the USAF 
Air Defense and T actica l Air Commands, and was 
selected for the air arms of the Federal R epublic 
of Germany and Canadian government. Both en­
gine and aircraft will be manufactured under li­
cense agreement in each of those countries. In 
addition, General Electric shipped the first of the 
.J79 engines for 96 F-1 04 aircraft that the West 
German government will purchase in the United 
States. 

\ •\ est Germany sch ed uled Starfighters for air de­
fense, tactica l and reconn aissance missions. The 
RCAF will use its F-l04s in a number of roles . 
Pilots of a ll three n a tions will use the two-place 
version of the F-1 04/.J79 for transition and training. 

In February, America's midwest received increased 
air protection as the 56th Fighter-Interceptor Squad­
ron of the Air Defense Command declared itself 
"ready to defend" with its mighty new F-104 in­
terceptors. 

Among other ] 79 applications, the Air Force 
Convair B-58 bomber and Navy McDonnell F4H-l 
fighter neared operational status in 1959. Powered 
by its four .J79 turbojets, the B-58 in October made 
a low altitude supersonic cross-country simulated 
bombing mission, proving its radar dodging low 
altitude capability. The first .J79 engine for the 
operational B-58 was shipped in 1959. The Mach 
2 North American A3J and Grumman FIIF-IF 
completed the G.E.-powered Mach 2 family. 

Development act ivity moved ahead on General 
Electric's J93 Mach 3 turbojet, scheduled to power 
North American Aviation's B-70 long-range ad­
vanced bomber. A new multi-million dollar ram­
test facility, financed largely by company funds, 
was completed at General Electric's Evendale, Ohio, 
plant to simulate extreme temperature conditions 
that will be encountered by the .J93 and other fu­
ture high-Mach engines. 

ORDNANCE DEPARTMENT 

A major activity of Genera l Electric's Ordnance 
Department during 1959 was manufacture of an 
ultra-high precision radar tracking antenna for the 
radar guidance system of the Atlas ICBM. 

The antenna is so precise tha t if it were pos-
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sible to transmit directly from the east to the west 
coast, the tracker stationed in Boston could dis­
tinguish the north from the south end of a I 00-
foot ranch house in Los Angeles more than 2,500 
miles away. 

For this project, GE Ordnance constructed and 
started operation of a new $1,500,000 plant in the 
Berkshire Hills of Massachusetts. 

Other projects in which the department was m­
volved during 1959 included: 

Development and production of fire control 
equipment for the Navy Fleet Ballistic Missile, 
Polaris. 

Development and production to MIT design of 
inertial guidance equipment for the Polaris missile. 

Development and production of shipboard launch­
ing system for the Talos missile for the Navy. 

Development and production of Gun & Guided 
Missile Director Mark 73 for the Navy Tartar 
missile fire control. 

Development and productior >f Torpedo Mark 
44 for the Navy. 

Development and production, as sub-contractor 
to G.E.'s Heavy Military Electronics Department, 
of MPQ-4 Mortar Locator for the Army. 

Development and production, as sub-con tractor 
to G.E.'s Heavy Military Electronics Department, 
of the FPS-7 long range search radar antenna for the 
Air Force. 

GOODYEAR AIRCRAFT CORPORATION 

Goodyear Atran electronic guidance systems are used in Mace missiles. 

Goodyear Aircraft Corporation during 1959 
helped advance the development of the Navy's 
Subroc underwater-to-underwater antisubmarine 
missile to an extended degree; delivered three 
1,500,000 cubic foot airships to the Navy for airborne 
early waming duty, and completed the construction 
and assembly of integral parts for the BMEWS and 
Nike Zeus defense systems. 

As prime weapon system contractor for the Subroc 
program, the company spent a busy 12-month pe­
riod advancing development to the point that 
early component tests h.ad been conducted and the 
over-all program phased into more advanced ef­
forts. 

The Subroc system is able to detect a submarine 
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at long range, compute its course and speed, and 
launch the missile. Propelled by a powerful rocket, 
the weapon is capable of destro-ring enemy targets 
in an area of many square miles around the launch­
ing submarine. 

For the Air Force's TM-7GA Mace missile, now 
operational in Europe, the weapon's Atran guidance 
syst:m and a full complement of ground supp~rt 
eqmpment had to be produced at Goodyear Au-­
craft on an assembly-line basis. 

The self-contained Atran guidance system, de­
veloped by GAC for the Mace missile, has proven 
capable of guiding a missile to a pre-selected target 
with accuracy and reliability. 

The programmed information needed to direct 



the miss il e through all necessary maneuvers is 
stored on film inside the missile, and the ultimate 
ra nge of the guidan ce system is limited only by the 
range o f the miss ile itself. 

In O ctober, the company announced the develop­
ment o f a long-range, a utoma tic a irborne system 
hav ing a ll-wea ther capability and adaptable to 
either manned aircraft or mi ssiles. The self-con­
ta ined sys tem, . named Pinpoint, combined the best 
features o f Atran, integra ted with dead reckoning 
or inertia l guidance components, making it par­
ticularl y adaptable for long flights over water. 

Pinpoint underwent a rigorous research and de­
velopment program, and was being evaluated by the 
Department of Defense for a number of weapon 
systems. 

Three of four ZPG-3,1\T airships designed for air­
borne early warning missions were delivered to the 
Lakehurst, New Jersey, Naval A ir Station durinrr 
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the year. The fourth 3vV was scheduled for de-
live ry in early 1960. 

One and one-half times larger than predecessor 
ZPG-2,,\T blimps, the new airships are 403 feet long, 
118 feet high, and they contain I ,500,000 cubic 
feet of helium. 

Scheduled for service as part of NORAD's an·­
borne early warning network, the ZPG-3W's are 
equipped with the latest electronic detection de­
vices, the principal detection instrument being a 
new radar, the APS70, which receives signals from 
the largest airborne radar antenna, internally­
mounted in the blimp's huge envelope. 

In May, at the Aviation Writers Association con­
vention in Washington, D. C., the company re­
vealed its capability to have airborne by 1963 an 
American nuclear-powered aircraft-a 4.5 million 
cubic foot non-rigid airship. 

Capable of 70 to 80 knot speeds, the airship 
could reach any point in the world from existing 
United States bases. Operational altitude would be 
I 0,000 feet, range practically unlimited. 

A modernized commercial non-rigid airship, 
named Mayflower II, was put into operation by 
the company in October. Based at Miami, Florida, 
the blimp has a 28-volt electrical system for night­
sign operation. The craft is 150 feet long, 41 feet 
in diameter and stands 52 feet high. Inflation 
capacity is 132,500 cubic feet. The blimp replaced 
the Goodyear Airship Enterprise, which was de­
commissioned in September. 

During the year, the company also completed 
ten inflatable rubber airplanes in one and two­
place configurations for the Office of Naval Re­
search. Both the Army and the N avy gave the 

Inflatoplane field evaluations. The servrces were 
interes ted in the craft for observation, reconnais­
sance, liaison and rescue work. 

The company's Plastic Products Department 
made several advances, including fabrication and 
erection of the world 's largest radome and another 
radome only slightly smaller. 

As p art of its contribution to the Air Force's 
Ballistic M issile Early Warning System (BMEWS) , 
Goodyear Aircraft completed fabrication of a giant 
140-foot radome which ·was erected atop a three­
story high engineering model building near 
Moorestown, New Jersey, where will be conducted 
tests of tracking antennas (also GAC built) for 
the system. 

Only slightly smaller than the BME,•VS radome 
was the first radome for the Army's Nike Zeus anti­
missile system. This 110-foot sphere is built of a 
random-pattern frame covered with sheet plastic, 
and gives protection to an expanded polystyrene 
foam Luneberg lens that "~>v iii receive radar signals 
bounced off a hostile missile. The lens, composed 
of thousands of two-foot cubes of the plastic foam, 
was also built by Goodyear Aircraft. 

For high-performance aircraft, the company an­
nounced development of a new material for cock­
pit canopies and windshields. Called THERMO­
SHIELD, the material is a three-ply laminate of 
transparent high-temperature plastic on the out­
side, a stretched acrylic for strength on the inside, 
the two pieces being preformed and bonded with 
a material called GAC Code F-3. The laminate is 
optically clear and resists temperatures I 00 de­
grees. It may be used to speeds of Mach 3. 

Military production in the aircraft radome field 
was also extensive, including radomes for the Air 
Force's B-52 and B-58 bombers. 

A new machine incorporating many unique fea­
tures for filament winding rocket motor cases, 
rocket tubes and nozzles, missile frame structures 
and other products was completed la te in the year. 
Built to GAC specifications, the machine is capa­
ble of winding glass, nylon, orion , ceramics, or 
metals, with polyester, epoxy, phenolic or other 
binders. 

In the cryogenic fi eld, the company developed 
an insulating material 0.28 of an inch thick for 
wrapping around tanks of liquid helium (boiling 
point: minus 443 degrees F) and giving protection 

· from the heat of the skin of a rocket in flight, which 
may reach 600 to 800 degrees, or a spread of 1000 
to 1200 degrees. 

Goodyear Aircraft continued production of an­
tenn as, ranging from the largest a irborne installa-
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tion to some of the smallest flush-mounted helical 
types. In support of its antenna manufacturing 
program, the company also designed and fabricated 
the necessary structures for antennas used in micro­
wave transmission, radar, aircraft early warning, 
missile tracking and guidance and fire control sys­
tems. 

During the year, the company continued to ex­
pand its Forward Planning Division, manned by 
top scientists, engineers and analysts to study 
problems of space travel, manned and unmanned 
weapon systems, including projects likely to be­
come requirements in the near future. 

In interesting, but rather divergent activities, 
the company programmed a series of balloon as­
censions during the year from Minneapolis and 
Akron for the purpose of photographing the 
earth's surface from I 00,000 feet, using radar and 
aerial cameras, while off Key \Vest, Florida, in 
September, a Goodyear Aircraft-designed and built 
two-by-four-by-four foot escape capsule, equipped 
for sun·ival, sustained an Air Force sergeant dur­
ing a 72-hour open sea eYaluation test. 

A substantial portion of Goodyear Aircraft's 
business ·was the manufacture of airplane wheels 
and brakes for The Goodyear Tire & Rubber 
Company. 

ARIZONA DIVISION 

At Goodyear's Arizona facility, ground was 
broken for the construction of an acoustical test 
laboratory in March. At the same time, work started 
on an extension to the company's electronics build­
ing. 

Expected to be finished by the end of the year, 
the acoustical lab incorporated the latest devices 
for the investigation of sound waves and their 
effect upon the thousands of electronic components 
that are or will be used in the supersonic aircraft 
and missiles of today, and those of the foreseeable 
future. 

During the year, the Arizona Division received 
foll(nv-on contracts for the production of aircraft 
canopies and miscellaneous aircraft components, 
while a sizeable order was received for the con­
struction of center wing panels, bulkheads and 
other componenh for the Air Force's B-52G bomber. 
Similar work was scheduled for the new Boeing 
B-521-1. 

.-\!so in quantity production "·ere :\"ike Hercules 
reflectors and canopies for I'\orthrnp T<1H ;tir­
craft. 

The division phased into product ion of ne"· 
ground support equipment for operational .\tlas 
ICB:\fs "·hich would he us' a'> part of new 
launching complexes at .\tlas bases being readied 
for operation by the Strategic :\ i r Command. This 
equipment included missile handling- trailers. allied 
booster handling trailers, engine gimbaling sup­
port stands, erection boom, its support and asso­
ciated dri\·e mechanism, alignment. rails and g-ages. 

The new GSE designed and built by the .\rizona 
Division permitted rapid erect ion of an .\tlas 
ICB;\I to launch position, as \\-ell as quick em­
placement of the next missile fo!Irm·ing a firing. 
Eliminated was the 13-story gantry tower, an inte­
gral part of previous .-\tlas launching complexes. 

\Vork "·as also done on certain items for the 

ground support of Polaris. . 
In the area of electronics, au all-weather. high­

resolution radar system which permits \·ie"·ing of 
selected areas at extended ranges was announced 
during the year. The system makes it possible. to 
distinguish small objects instead of merely shmnng 

general outlines of large areas. 
Demonstrated in flight tests at the plant, the high 

resolution radar system was believed to have un­
limited military application. It offered the range 
required by space vehicles of the future. 'Vork on 
the program was accomplished in conjunction with 
engineers from \Vright Air Development Center. 

Development of an advanced radar mapping sys­
tem for the Army ·was also begun at the company 
during the year. The project involved. a study of 
the application of airborne radar sensmg and ap­
plicable data reduction procedures to ~s~ablish 
design parameters and military charactel:Istlcs for 
a complete, integrated topographic mappmg radar 
system. 

A project to measure the radar reflectivity char­
acteristics of various types of terrain by means. of 
airborne radar was begun at the company dunng 
the year. Under surveillance were marshes, forests, 
cultivated fields and deserts. Purpose of the activity 
was to develop the art of radar mapping by which 
observers may "read" radar reflections to deter­
mine the type of terrain below. 

GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
Crumman Aircraft Engineering Corporation on 

the heels of a 195R effort to continue its diversifica­
tion program, closed I ~159 with eight different air-
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craft in production for the Navy, Air Force, Coast 
Guard and the Army, as well as for commerce. 

Contract-wise, Grumman's biggest business was 
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in the production for the ::\'a\y of its "\\'F-2 Tracer, a 
carrier-based early \\·arning aircraft, and the F9F-
8T, a two-scat jet fighter-trainer in active sen·ice 
with :\ ;l\·v fleet units the world m·er. 

Production of the Y.-\0-1 :\[oh;m·k, a ,·ersatile 
propjet photo-reconaissance-utility aircraft designed 
to Ji,·e in the field "·ith the :\rmy, and Grumman's 
sleek business-utilit\· propjet. the Culfstream. 
pil ked up during I !l5!l. By year-end 50 orders for 
the 357 mile-per-hour Gulfstream had been re­
ceiscd from leading oil and industrial corporations. 
Production in 1960 was to continue at four Gulf­
streams per month. 

In addition to the Gulfstream, "\VF-2, :\Iohawk 
and the F9F-~T (\dlich phased out at the end of 
the year), Grumman began production of the S2F3, 
a more sophisticated version of the S2FI anti­
submarine hunter-killer. The S2F3 was undergoing 
testing by the Navy. 

Production continued on the S.-\-1 6B, a modi­
fied version of the SA-16.-\, a utility-rescue am­
phibian. l\Jodification programs for the .-\ir Force, 
Navy, and Coast Guard S.-\-1 ti:\s were continued 

with the nc,\·er B version coming off the production 
lines with additional wingspan and increased range 
and altitude capabilities. 

The Ag-Cat, Grumman ·s ne\\· agricultural bi­
plane, came out of the dewlopment stages in 1959 
and went into production. 

The company continued its progressive research 
and dewlopment program. Feasibility studies for 
nuclear powered missiles. ships, and other vehicles 
were begun. \'TOL aircraft studies were intensified 
and .-\S"\\' research and product improvement by 
the company's .-\.S"\\' Steering Group was also con· 
tinued. 

Production plans for an SO-ton hydrofoil vessel 
for the :\Iaritime .-\dministration were being com­
pleted. The company was also awaiting the first 
test flights of the A2F-l, a two-place, low-level at­
tack airplane, and the "T2F-l, a new early warning 
aircraft. 

Production was begun on the Eagle, the Navy's 
newest air-to-air missile. Grumman will produce 
the airframe and ground-handling equipment. 

GYRODYNE COMPANY OF Al\IERICA, INC. 

In 1959, Gyrodyne made many important ad­
vances. The first Rotorcycles were delivered to the 
Navy and Marine Corps and tactical evaluation of 
the YRON-Is was started. Commercial interest in 
the Rotorcycle was high and it was anticipated that 
the company would start producing a commercial 
version in 1960. 

Another important event in Gyrodyne's year was 
the designation of the company as weapons system 
manager of the airborne portion of the DASH 
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Gymdyne develojJs DSN-1 Drone for Navy. 

\Veapon System. 
DASH (Destroyer Anti-Submarine Helicopter) 

was described by the Navy as "a weapon system of 
utmost importance in the overall anti-submarine 
warfare mission of the U~ S. Navy." Gyrodyne was 
also responsible for the several highly advanced 
electronic systems and the shipboard handling sys­
tem for the DASH program. 

The year marked the entry of Gyrodyne into an­
other interesting area-Ground Effect l\Iachine. 
The company received a Bureau of Aeronautics 
contract to design, develop and test fly a one-man­
carrying ground effect vehicle. The GEM (Ground 
Effect Machine) first flew in October. The company 
also received additional contracts to further its 
development of a full-scale flying amphibious Rotor­
cycle. Following successful model testing, a unique 
float principal was evolved in cooperation with the 
Bureau of Aeronautics, which will permit heli­
copters to land in waves equal to the height of the 
vehicle. 

The company completed construction of the 
largest tethering fixture ever built to test helicopters 
in captive flight. This 164 foot tall structure is 
capable of handling helicopters weighing less than 
1,000 pounds to those weighing as much as 25.000 
pounds. An avionics facility is planned adjacent 
to the tethering rig to be used for assembly 
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of the various avionics gear used in the DASH 
program as well as a ground school for helicopter 
and ground controllers. The tethering rig will be 
used to train the pilots and controllers in actual 

flight operations. 
Gyroclyne's backlog of orders as of July I was 

over S5 million. Tht: company anticipated sales 
during 1959 of approximatdy S·l million. 

HELlO AIRCRAFT CORPORATION 

Helio Aircraft Corporation in 1959 put into pro­
duction its new high speed model H-395 Super 
Courier, a five-place STOL airplane powered with 
a 295 hp model G0-480 Lycoming engine which 
made possible a cruising speed of 170 miles per 
hour. 

Like its predecessor, the new Helio Super Cour­
ier model is capable of taking off and landing over 
a 50-foot barrier in less than 500 feet with zero 
wind. When operated as a conventional airplane 
on minimum size runways, it can carry up to 1,900 
pounds, or approximately its own weight, operat­
ing under Pan 8 of the Civil Air Regulations for 
industrial purposes only. 

During 1959, Helio Aircraft Corporation, in co­
operation with the New York Port Authority, suc­
cessfully completed 18 months of service tests on a 
400 by 200 foot standard helicopter-size landing 
area laid out at Teterboro Airport adjacent to the 
taxi ramp. These tests established the feasibility of 
STOL airplanes using helicopter-size landing pads 
and thus staying off congested metropolitan area 
runways. 

Production for domestic distriuution and export 
of the model H-395 (the 295 hp Super Courier) 
and of the model H-:l9:J :\ (the 21i0 hp Lycoming 
engine in the 11C\\' Super Courier air frame) was 

continued at the company's Pittsburg, Kansas, 
plant. Among the provisions for increased distri­
bution and sen·ice of the Couriers in 1959 was the 
signing of an agreement between Helio and the 
SAAB Company of Sweden, manufacturers of 
Swedish jets, training pia nes and au tom obi Ies, thus 
providing European-based sales, service and assem­

bly facilities for Helio aircraft. 
Early in 1959, three of the new Helio Super 

Couriers, designated as the U.S. Military L-28A, 
were purchased by the Air Force "to evaluate op­
erational techniques" of this new type aircraft. 
Tests of these airplanes ,\·ere conducted at Edwards 
Air Force Base. The results have provided a basis 
for development of a larger twin-engine model 
more explicitly fitted to meet military require­
ments. The new twin-engine model, now under 
construction, was scheduled to be flight-tested 

during January, 1960. 

HILLER AIRCRAFT CORPORATION 

Headlining the year at Hiller were first deliveries 
of the three-place 12E commercial helicopter; rec­
ord successes in maintenance and safety of the 
Army H-23D "Raven" helicopter; beginning of 
flight test program of the USAF X-18 tilt-wing 
VTOL/STOL aircraft; and delivery of an evalua­
tion quantity of one-man YROE-1 "Rotorcycles" 
to the Marine Corps. 

First deliveries of the civilian I 2E helicopter 
were begun in May, and initial successes were 
achieved particularly in sales to charter operators. 
Although most of the first ships went to United 
States operators who had immediate requirements 
for .the 12E's highest-in-its-class 30S horsepower, 
foreign sales were huilding up in the last four 
months of the year. As a result Hl'ller . . I · · , commercia 
sales became an inc:reasingly larger percentage of 
the company's total sales. 

At the same time, milit·try pro(!t ·t· . . ' 1c 10n rose to 
new pcacetnne heights. Durin()' ]g(iO h . . 

, . . ,., ) , t e ma1on ty 
of the Army s hght helicopter requirements will 
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be fulfilled by the Hiller H-23D Raven, a 250 
horsepower three-place ship. Originally designed 
for over 1,000 hours of flight between overhaul, 
and radically reduced maintenance, the H-23D 
demonstrated important victories during this year 
of field service: A full 1,000 hours of flight time 
was obtained on several H-23Ds without overhaul 
requirements, and the Army formalized the 1,000-
hour characteristic. At the Army's Primary Heli­
copter School, Camp 'V'olters, Texas, H-23 type 
aircraft achieved a maintenance-hour-to-flight-hour 
ratio of Jess than half the military average, and an 
accident rate of less than two-thirds the military 
worldwide average. With its 200 Hiller helicopters, 
Camp ·wolters passed its 200,000~h flight hour of 
primary training-without a fatality or serious in-

Jury. 
In late fall, Saunders-Roe, Ltd. of England, com-

pleted manufacture of the USM_C YROE-1 one­
man "Rotorcycle", under a sub-license agreement 
with Hiller. Five units of this foldable, 300 pound 



Th e Hiller X-18 began test flights late in the )•eaL 

Hiller helicopter were delivered to the Marines for 
field evaluation. Several more will be demonstrated 
to other military and civilian agencies. 

The USAF tilt-wing X-18 aircraft, world 's largest 
VTOL/STOL project, underwent a rigorous 
ground test program at Moffett Field , California. 
Upon completion of these tests in fall, the X-18 was 
moved to Edwards Air Force Base, California, to 
begin taxi and flight programs. 

Hiller's new Adhesive Engineering Division in 
San Carlos, California continued activity in the 
production of high temperature bonding materials 
for high speed aircraft and missiles. A new devel­
opment placed on the market during 1959 was 

"Concresive", which bonds old concrete with new. 
Research and development efforts were increased 

in the field of helicopter rotor tip propulsion. 
\ 'Vorking in conjunction with Continental Aviation 
Engineering Corp., Hiller studied and proposed 
a new series of helicopter designs of over 25,00~0 
pounds gross powered by turbojets mounted at the 
rotor blade tips. 

Advanced turbine-powered light helicopter de­
signs were finalized for introduction in 1960. 
Studies were also intensified at the Hiller Advanced 
Research Division in the field of pure jet-lift 
VTOL aircraft designs, and new approaches to 
their powerplants. 

HUGHES AIRCRAFT COMPANY 

The Hughes Aircraft Company underwent major 
expansion during 1959 in plant facilities, products 
and employment. Several new developments of 
long-term significance were disclosed during the 
year_ 

In July, the Hughes MA-l Aircraft and Weapon 
Control System was introduced to the public at the 
activation of the first F-106 Air Defense Squadron 
at McGuire Air Force Base. The culmination of 
15 years experience by Hughes in developing radar 
armament control systems for the Air Force, the 
MA-l is the most advanced system of this type to 
be installed in an aircraft. 

The F-106 has been d escribed as -the "plane with 
a brain" because of the MA-l system's ability to do 
the pilot's "thinking" for him while he devotes his 
time to tactical decisions. The control system plays 

a major role in navigating the interceptor out to 
meet its target by computing course, speed, etc. 
from information programmed into its magnetic 
memory drum, together with data flashed to it by 
T ACAN and SAGE ground stations. The auto­
matic flight control system .Qf the MA-l operates 
the airplane's sm·face controls in response to this 
information, performing all the control functions 
normally carried out by the pilot from takeoff to 
touchdown. 

Besides controlling the aircraft, the MA-l system 
automatically launches the F-lOq's armament, the 
GAR-3 Super Falcon air-to-air guided missile, also 
produced by Hughes, and the MB-1 Douglas G enie 
nuclear rocket. The M A-I system, to be installed 
in all F-106 interceptors, was being produced at the 
Hughes El Segundo, California , Division. The 
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Hugh es' iWA -1 rada.T armarnent cont1·ol system. 

Super Falcon is in production at the company's 
Tucson, Arizona, manufacturing facility. 

Development of Mobot Mark I, a mobile robot 
with flexible steel "hands" and television-camera 
"eyes" which will handle radioactive materials in 
areas where a human cannot go, was announced. 
The Mobot moves about somewhat like a lift 
truck but has far greater dexterity and is remotely 
controlled by an operator who monitors its opera­
tion by television cameras. First models of the 
Mobot will be used to handle equipment in "hot" 
areas of Atomic Energy Commission work in I 960. 

The company also announced it is building an 
"atomic clock" which is to be placed in orbit 
around the earth to test Einstein's general theory 
of relativity. The maser clock, so accurate it will 
neither lose nor gain one second in a thousand 
years, will check Einstein's proposition that a clock 
running in a different gravitational field above the 
Earth would apparently run fast relative to a clock 
on the ground. The atomic clock in an orbiting 
satellite will be checked against a similar clock on 
the ground during the test. 

A mobile, compact tactical air defense system de­
signed to coordinate antiaircraft missile firing at 
split-second speeds was developed for the Army 
Signal Corps by the Hughes ground systems plant 
at Fullerton, California. The equipment consists 
of a truck-mounted operations central and several 
battery units which provide Nike or Hawk missile 
batteries with electronic data on enemy planes en­
teFing a field army's zone of defense. 

A parametric amplifier, a new device described 
as a "major breakthrough in long-range radar de­
tection," was developed by the Hughes Microwave 
Laboratory at Culver City, California. The new 
amplifier was being produced commercially for in­
stallation in existing ground radar systems used 
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for air traffic control. By increasing the sensitivity 
of the existing radar systems, the new device can 
increase the radar's range by as much as 100 per­
cent. Heart of the amplifier is a microscopic para­
metric amplifier diode developed by Hughes re­
search I a bora tories. 

The commercial division of the company, 
Hughes Products, moved into a modern S6-million 
plant at Newport Beach, California, 'vhere four 
completely mechanized lines for production of 
semi-conductors have been installed. The auto­
mated lines will perform most of the work now 
done by hand, and are expected to establish new 
standards of reliability by eliminating the factor 
of human error. In addition to production lines, 
the Newport Beach plant houses research and de­
velopment, engineering, and office facilities. 

The Hughes Produ cts group was one of the first 
in the industry to produce engineering samples of 
the new tunnel diodes in 1959, and by mid-year 
had distributed samples to electronic engineers 
throughout the nation. 

Jn other expansion , the company purchased an 
ultra-modern building at Malibu, northwest of Los 
Angeles, and began renovating the structure to 
house the Research a nd Development laboratories, 
now in Culver City. The move will take place in 
early 1960. 

In January, the company acquired the Vacuum 
Tube Products Company in Oceanside, California, 
and created a separate division within the Hughes 
Products Group to manufacture vacuum tubes. 
Construction of a new building in Oceanside to 
increase vacuum tube production facilities was 
started during the year. 

The Hughes International Division was created 
and the company entered the international market 
with its commercial products. Offices were estab­
lished in Paris and Tokyo to head operations in 
Europe and the Far East. Distributor agreements 
were signed with foreign companies for sale of 
Hughes products in 12 Western European coun­
tries and the Orient. 

Overall company employment during the year 
increased from 32,000 to 34,500. 

The Hughes annual Achievement Award, pre­
sented to the Air Force all-weather interceptor 
squadron having the best performance record, was 
awa rded to the 54th Fighter Interceptor Squadron, 
Ellsworth Air Force Base, South Dakota. 

Jn May, the Paralyzed Veterans of America pre­
sented Hughes Aircraft Company with the "Out­
standing Employer of the Year" award for the 



company's record of hiring ph)sically handicapped 
workers. 

D~Iring the yea r , 24 Hughes Fellowships in Engi­
neenng and Ph ys ics "·ere a\\ arded to graduates at 
19 uniYersities to en able them to continue studies 
towa rd d oc Lora l degrees. In addition , 11 4 Hughes 

Fellowships were awarded graduates to begin studies 
for their masler 's degrees. 

During the summer, 85 students and teachers 
held jobs a t Hughes in another educational pro­
gram designed to give educators latest information 
on industry's techniques and equipment. 

KAl\•JAl~ AIRCRAFT CORPORATION 

Years of pioneering and test d evelopment with 
turbine p owered helicopters reached a high point 
for Kama n when in 1959 the company converted 
to I 00 p ercent turbine helicopter production. This 
milestone was passed as Kaman started operational 
deliveries of the A ir Force H-43B Huskie local base 
rescue helicopter and began flight test development 
of the HU2K, Navy search, rescue and general 
utility helicopter. During the year, corporate 
growth continued a nd increases in sales, employees, 
and floor sp ace in use were recorded . 

Kaman had helicopters in service with three 
bra nches of the Armed Forces : HOK-ls in the 
United States and overseas with the Marine Corps, 
HUKs with the Navy, operating from shore in­
stallations and with the f-leet, and H-43As and Bs 
on standby crash-alert duty at Air Force bases. 

Further development of the Fairey Rotodyne, 65 
passenger, 200 mile VTOL a irliner for which Ka­
man is American licensee, was assured by continued 
support of the British Ministry of Supply and an 
impending order from British European Airways. 
Also, in March of 1959, New York Airways an­
nounced that it had concluded a letter of intent 

to purchase 5-15 Rotodynes. The unique aircraft 
has the ability to offer direct city-center to city­
center service and to operate from small unpre­
pared areas even with payloads of up to II tons. 

The Rotodyne created additional attention dur­
ing the year by establishing a new ·world's record 
for rotorcraft by Hying an average speed of 191 
miles per hour O\ er a 100 kilometer closed course. 
This ·was more than 50 miles per hour faster than 
the previous helicopter record. 

In the field of research and development, Kaman 
h ad contracts with the Army, Navy, and Air Force 
in new propulsion techniques, rotor development 
and increased all-weather capability as well as in 
advancement of drones and VTOL aircraft. 

Kaman's sales volume for the first- six months 
of 1959 exceeded sales volume for the like period 
in 1958: $ 14, 196,398 compared to $9,416,473. Net 
earnings for the period were also increased in rela­
tion to net earnings for the first half of 1958: 
$324,859 compared to $207,147. 

The company's backlog at the end of the year 
was expected to be over $50 million. 

Kaman A il·craft was licensee {o1· Fairey Rotodyne VTOL airliner. 
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LOCKHEED AIRCRAFT CORPORATION 

L.ockheed Aircraft International developed the Model 60 utility plane . 

. Reflecting vigorous growth through continuing 
diversification, Lockheed Aircraft Corporation in 
1959 pushed sales past the $1 billion mark for the 
first time in company history. Gains in missile/ 
satellite business and record commercial transport 
deliveries more than offset a decline in manned 
military aircraft volume. 

Lockheed strengthened its skills and experience 
in eight basic areas-missile/space research and de­
velopment, electronics, commercial and civilian air­
craft, military airplanes, heavy construction, ship­
building, nucleonics, and service. Its factories, 
offices, research centers, test bases, tracking stations, 
sales agents and representatives, and field service 
units spread to 22 states and nearly 70 foreign na­
tions. The company advanced from 44th to 37th 
largest U.S. industrial enterprise. 

From Lockheed production lines during the year 
came 17 different military and commercial airplane 
models. The company accelerated research and de­
velopment work on 10 major missile/satellite pro­
grams. It added to its electronics capacity through 
formation ot Lockheed Electronics and Avionics 
Division (LEAD) and acquisition of Stavid Engi-

126 

neering, Inc., of New Jersey, specialists in electronics 
systems engineering. It entered the field of ship­
building and heavy construction by acquiring the 
Puget Sound Bridge and Dry Dock Company of 
Seattle. It expanded foreign operations through 
formation of Lockheed Aircraft International. 

LEAD initiated a program for volume manu­
facture of industrial, commercial, and military elec­
tronics devices and equipment, and revealed devel­
opment of an air traffic control system (Loctracs) 
capable of reporting instantaneously the location, 
altitude, and identity of every airplane in the air 
over the nation. The Stavid acquisition improved 
Lockheed's position in radar, missile guidance sys­
tems, missile and range instrumentation, airborne 
bombing systems, electronic simulators, underwater 
ord<mce, and advanced electronics technology. Lock­
heed Aircraft Service, world's largest independent 
aircraft maintenance and modernization company, 
widened its electronics programs in design, engineer­
ing, and manufacture of missile and aircraft train­
ing aids, electronic and electromechanical recording 
devices, and missile and aircraft ground support 
equipment. 



Purchase of the Puget Sound firm moved Lock­
heed into an area with substantial current sales 
volume and growth potential. N avy acceptance in 
August of the USS Turner Joy, a 16 million de­
stroyer built by PSB&DD, marked Lockheed 's first 
delivery of a naval surface craft. 

Lockheed Aircraft International , formed in April, 
coordinates the company's gro\\ing interests abroad. 
It delevops overseas programs involving aircraft 
manufacture, repair, and maintenance, airline and 
ai1rport operations, communica tions, engineering 
consultation, and technical assistance. 

During 1959 LAI had active programs underway 
in three foreign nations and was developing pro­
grams in six others. These included supplying 
technical assistance in manufacture of P2V-7 anti­
submarine warfare planes under license by Kawa­
saki Aircraft Company of Japan and development of 
the new Model 60, a light civilian utility plane that 
first flew in September. Lockheed 's Georgia Division 
built two prototypes. A Lockheed affiliate, Lock­
heed Azcarate, will manufacture the Model 60 m 
Mexico for Central American markets. 

The company's Missiles and Space Division re­
corded significant progress as system manager for 
top priority programs. The Polaris fleet ballistic 
missile moved substantially closer to operational 
status with the successful first launch of a test missile 
from a ship at sea. The Polaris will go into service 
with nuclear-powered Navy submarines in 1960. 
Lockheed X-17 hypersonic research missiles blasted 
nuclear warheads 300 miles above the South Atlantic 
in headline-making Project Argus. And four of six 
Lockheed-designed and built Agena satellites 
launched under Air Force direction in the Advanced 
Research Projects Agency's Discoverer series of 
polar-orbiting satellites orbited successfully. Dis­
coverer V and VI were still in orbit in October. 

The Missiles and Space Division also was system 
manager or principal contractor for Midas, the 
missile defense alarm system; Samos, an advanced 
satellite system; the Kingfisher target missile for the 
Army; and the X-7 ramjet test vehicle for the Air 
Force. 

While · moving into new areas of activity and 
widening its marketing range, Lockheed maintained 
confidence in the continuing importance of the 
manned airplane in military, commercial, and civil­
ian applications. 

In the military field the Georgia Division de­
veloped advanced versions of the C-130 combat 
transport for Air Force, Marine Corps, and Coast 
Guard missions. The Air Force selected the Georgia­
built JetStar small utility jet as a navigator trainer. 

The California Division began production of the 
new P3V-I antisubmarine warfare patrol version 
of the commercial Electra. Development of air­
borne early warning and several classified designs 
moved forward. '"' est Germany contracted for a 
quantity of F-104 Starfighters built by Lockheed, 
and both vVest Germany and Canada arranged to 
manufacture additional Starfighters under license. 

The F-1 04 was named I 959 vvinner of the annuaf 
Collier Trophy for the "greatest achievement in 
aviation in America" as demonstrated in actual use 
in the previous year, when the aircraft set world 
speed, altitude, and time-to-climb records. 

Lockheed's commercial transport sales set an all­
time high in dollar volume and number of units 
with delivery of I 12 prop-jet Electra transports to 
foreign and domestic airline customers. The 
Georgia Division began production of commercial 
JetStars ordered for corporate executive transport 
and civil government airways control service. Two 
airlines chose Georgia's Super Hercules airfreighter. 
To accelerate supersonic research, the California 
Division began construction of a $5 million super­
sonic wind tunnel and high altitude environmental 
facility. 

vVorld-wide operations ranged from maintenance 
and modernization of military and commercial air­
craft to weapon systems service, airport operation, 
aviation fuel handling, technical assistance in air­
craft manufacturing by foreign governments and 
companies, economic and technical advisory services, 
and construction and maintenance of DEW line 
installations strung along the top of the wo~ld. 

Lockheed Nuclear Products, a branch of the 
Georgia Division, made its second sale in the field 
of commercial nucleonics with an order to build a 
training reactor for Ohio State University. Late in 
th~ ~ear _the National Aeronautics and Space Ad­
mnu_stratwn selected LNP to provide basic engi­
n::nng data as part of a nuclear rocket system feasi­
bthty study. The physics branch of the Atomic 
Energy Commission's division of research awarded 
the Missiles and Space Division a contract for basic 
studies of atomic nuclei properties. 

T~t~l. Lockheed employment at year-end among 
all dtvlSlons was 59,000, a nine percent gain over .the . 
same 1958 period. Steady growth of MSD employ­
ment and acquisition of the Stavid and Puget Sound 
c?mpanies offset slight declines at most other divi­
siOns. 

Despite its record sales volume Lockheed's back­
log remained about $1 billion at ;ear-end. In Janu­
ary, 1959, following ratification by holders of a sub­
sta~1t~al majority of outstanding shares, the company 
spht lts stock on a two-for-one basis. 
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LYCOl\IING DIVISION 
A VCO CORPORA TIO~ 

A greatly expanded research and development 
program as "·ell as production of both missile com­
ponents and aircraft engines highlighted a busy year 
for .-\vco Corporation's Lycoming Division. Both 
its Stratford, Connecticut, and \Villiamsport, Penn­

sylvania, plants were engaged in advancing their 
respective states-of-the-art; \Villiamsport in "small" 
reciprocating engines for the utility aircraft fleet 
and the .\rmy, and Stratford with its gas turbines 
and missile activities. 

In the gas turbine field, Lycoming placed in vol­
ume production its T53-L-1 helicopter engine rated 
at RGO shp, and commenced regular deliveries of 
these engines for installation in the Air Force's 
Kaman H-43B Huskie and the Army's Bell HU-1 
Iroquois. Both aircraft are in use by the respective 
services. 

In addition, the twin T53-powered Vertol l\fodel 
l 07, prototype of the YHC-1, completed several 
hundred hours of demonstration flights, both in 
the United States and Europe, with nothing more 
than regularly scheduled routine maintenance. 

The three VTOL test beds, Doak VZ-4, Vertol 
VZ-'l. and Ryan VZ-3, each powered by a single 
T53-L-1 and each employing a different method 
of lift, continued their respective test programs. 

.\s a demonstration of the T53's built-in reli­
ability, in October, a helicopter version completed 
more than 700 hours of operation with only a 
single major parts replacement and a single oil 
change. This run was accomplished as part of a 
I ,000 hour tiedown test of a Bell Iroquois. 

Lycoming's T53-L-3, turboprop version of the 
same engine but rated at 9GO shp, made its initial 
flight in April, powering the new Grumman Y A O­
J \Johawk. This version, which is the first to in­
corporate the "universal" concept whereby the inlet 
hrJL~sing will accept gearing for either turboprop, 
~ehcopter or high speed applications, measures 58 
mches long, has a 23 inch diameter and weiahs 
~ ')( . CJ 
.J_ l ])(>ttr:ds. In ,\ugust, the turboprop engine was 
ordered mto production by the Air Force for the 
Army, <_md deliveries commenced in September. 
_ Also Ill Augt''.', the Air Force awarded Lycoming 
:' -~on t:·act callmg for the devc lopmen t of the 
r:) 3,-L-a, " %() 'hP. version of its helicopter engine. 

The new model v\'lll feature a J·edttct·I· 1 . . I t . . · . 01 Ill we1g 1 

With an Illlj)HJ\'ement in SJWcifi.c· ftte] . . . .· . · - - consumption 
,llld \\dl lllCIJrlJorate the I vcrJJnr'na. " . .. I" 

0 J ,_, lli11V<TSa COil-

cept. The ·I .-5 was schedulecl r·(Jr 1 '() 1 1.1. . _ . _ · .J 1our qua 1 Ica-
tJon <~t the end of the yea1· w 1'th "'1'" · 1 engme < e-
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liveries to begin around Fcbru;try. 
Still another application for the TS:l, announced 

during the past year, was its selection by Beech 
.-\ircraft Corporation as the pm,·er source f, the 
alert pod for the B-70 bomber currently being 
developed by I\' orth .\ merica n :\via tinn. 

Lycoming also installed its TS3 in t\\·o marine 
hydrofoil \"Chicles, one a :\"an· LCVP and the other 
a modified \\'oriel \\'ar II DUK \\', "·heeled am­
phibious vehicle. Speeds of the boats in both cases 
were increased approximately "sixfold.'' The 
second of these projects, called the "Flying Duck," 
was a prime contract and covered the complete 
design and modification of the boat as \\·ell as the 

installation of the engine. 
Perhaps the biggest single development was the 

selection of Lycoming's second turbine family, the 
T55, as the powerplant for the ne\\· YI-IC-1 B 
"Chinook," a ~-3 ton helicopter nm,· under devel­
opment by Vertol. Designated as the TSS-L-5, the 
enoine "·ill he rated at 1940 shp and weigh 5GO ..., 
pounds 1\'ith a diameter of approximately 2·1 inches, 
and an overall length of 4H inches. A unique fea­
ture will be its ability to operate at any angle 
from 50 degrees nose down to vertical position. 

In the meantime, the T55-L-3 helicopter engine 
successfully completed its 50 hour preliminary flight 
rating test and was officially uprated from 1850 
shp to 1900 shp. Specific fuel consumption was 
improved by five percent and weight was reduced 

six pounds. 
On the reciprocating engine side, Lycoming was 

granted the first engine certificate issued by the 
Federal Aviation Agency, number 1-El, awarded 
to the I 80 horsepower V0-3GO-A 1 A helicopter en­
gine. The horizontal version of this same engine, 
designated 0-3fJO-C2B, was also certificated at the 

same time. 
The \Villiamsport plant continued development 

of several new models for both fixed wing and 
helicopter applications. These developments in­
clude fuel injection versions of existing models, in­
creases in horsepower ratings of existing models 
and the development of several new fixed wing 
and helicopter engines. Several of these new models 
were scheduled to be introduced in 19fi0 while 
others, such as the eight cylinder fuel injection, 
geared and supercharged IGS0-720, were pro­

grammed for later production. 
The list of new utility aircraft being powered by 

Lycoming continued to expand both in the United 



Sta tes and abroad. Ne" applications, some of which 
were sch eduled to m ake their debuts during 1960, 
included the t" in engine Piper \ztec, powered by 
two L ycoming 0-540s, Mooney Mark 21, Cham­
pion Sk y-Trac, Omega BS-12 helicopter. Curtiss­

' '' right a lso unveiled its Sky CaT, which utilizes two 
Lycoming 180 horsepower engines for lift and pro­

pulsion. 
Lycoming also became more active in the missile 

fi eld, and its activities included the Titan and 
J'vlinuteman ICBMs, Polaris IRBM, the T a los and 
N ike-Hercules. In addition to its production of re­
entry vehicles for Titan and .Minuteman, the Sti·at­
ford plant began volume production of second and 
third stage rocket chambers for lVIinuteman and 
second stage chambers for Polaris, all under sub­
contract v\ ith Aerojet-General Corporation. Pro-

duction of nose cones for the Nike-Hercules and 
diffusers for the Talos also continued throughout 

the year. 

Advancements were further recorde~ in the com­
,'s mechanical constant speed dnve program, 

p~n) no KVA Model LD3-3 being qualified by the 
wah a L · 1 d 

. Fl. ht tests of the LD3-3 were accomplis 1e 
avy. Ig d 

. . . . ft and ambient temperatures range In a P2\ auoa ' 
from -67oF. to +365oF. 

A scaled down version of this drive, along with 
. desianed power system, was 

a complete Lycommg· o bl" AN/ 
, . . d for use in the Repu Ic 
selected 111 mi -yeaT . d ne Deliveries of 
USD-4 Swallow surveillance ro . . 

. b in November. Other designs, 
I fi rst umts egan 

t 1e !20 K y A were also com-
ranging from 6 K VA to 

pleted during the year. 

McDONNELL AIRCRAFT CORPORATION 

McDonnell Aircraft ended its first 20 years with 
ano ther good year. Sales for fiscal year 1959 which 
ended June 30 totaled $£135,878,979 and earnings 
were $10,037,995, about the same as the previous 
year. Backlog of orders on September 23, 1959 
totaled over $630 million. 

A significant role in the space age was undertaken 
by the company during the year when the National 
Aeronautics and Space Administration selected Mc­
Donnell to design, develop and construct the first 
U. S. manned space capsules. Responding to the 
urgency of the international situation, a definitive 
agreement was reached within thirteen days after 
negotiations started in January 1959. The com­
pany's contract for the project amounted to more 
than $20 million. 

The capsule is designed to carry a human astro­
naut beyond the atmosphere into orbital flight in 
space around the earth and bring him safely back 
to earth. The program, called Project Mercury, 
will provide a means of recording and studying the 
psychological and physiological effects of space 
flight on Man. 

Unusually thorough wind tunnel, thermody­
n amic, and other testing is required to assure 
stability and control over the wide range of condi­
tions encountered in the atmosphere and in orbit. 
The capsule is designed to withstand any antici­
pated combination of acceleration, heat input, and 
aerodynamic force. 

The pilot will be supported on a carefully con­
toured and cushioned couch. He will have the op­
tion of manual or automatic controls. Optical dis- View of McDonnell space capsule m ockup. 
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plays will show portions of the earth and sky, and 
help him to position the capsule in the desired 
orbital or re-entry attitude. 

McDonnell took the risk of anticipating the re­
quirement for such a program, and the Advanced 
Design Department of our Airplane Engineering 
Division began work more than a year before the 
announcement of the competition in which 11 
other companies participated. 

Three firings of a new hypersonic missile were 
completed in April, 1959, under Air Force con­
tract at Cape Canaveral, two months ahead of 
schedule. The first two flights were completely 
successful and thoroughly demonstrated the sig­
nificant advantages promised by our original aero­
ballistic theory. The firings met all test require­
ments and furnished valuable new basic hypersonic 
flight data. Sustained efforts are being made to 
obtain weapon system contracts to exploit this con­
cept, pioneered by our company for five years. 

Development of the GAM-72 Quail decoy missile, 
for which McDonnell is responsible for the man­
agement of the entire weapon system, progressed 
to the long-range powered flight stage. The first 
full-range powered missile completed the test ob­
jectives and demonstrated tactical capability in 
flights at Eglin Air Force Base. A new production 
contract brought to more than Sl24 million the 
total cumulative Air Force commitments to date 
for Quail missiles, training, logistic support, and 
B-52 launch gear. 

Production of the airframe and integrated ram­
jet engine of Talos was scheduled through August, 
1960, under subcontracts with Bendix, which ag­
gregated S43,491,500 since March, 1951. Talos is 
the Navy's longest range surface-to-air missile now 
operational with the fleet. Research and develop­
ment to give more striking power to an improved 
version of Talos was to be carried out, in coopera­
tion with the Applied Physics Laboratory of Johns 
Hopkins University, under a prime contract with 
the Navy Bureau of Ordnance. 

The Missile Engineering Division, under Air 
Force contract, was making a study of exotic metals 
for use · · ·1 

In mJssJ es and spacecraft, and also made 
:xtensive progress in advanced engineering work 
1 ~ space technology, including communication satel­
lites and lunar probe studies. 

~~e F4_H Phantom H, after an intensely com­
petJtlv.e fl1ght-test evaluation, was selected by the 
Navy m December, 1958, for production. The new 
Phantom II, named after the Navy's first carrier­
based jet fighter built by McDonnell, will succeed 
the current subsonic all-weather fighters in fleet 
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service. It was scheduled to meet the :'\avy's 
requirements for the new generation of high per­
formance all-weather fighters in the 1960's. 

Although it is a carrier-based fighter equipped 
with folding "·ings, arresting hook, and strength 
for catapulting and arrested landings, the Phantom 
II incorporates outstanding 1terceptor qualities 
for fleet and shore defense. Powered by two J79 
engines and manned by a pilot and radar opera­
tor, the Phantom II is ;umed with Sparrow III 
and Sidewinder guided missiles, and is capable 
of destroying enemy airborne vehicles at long raJlges 
under all conditions of "·eather, clay or night. It 
can deliver nuclear and conventional weapons ac­
curately on distant surface targets. 

Contracts with the Navy called for deliveries 
of the Phantom II through 196 I. From the signing 
of the first production contract in September, 1952, 
517 Voodoos in three versions had been delivered 
to the Air Force through August, 1959. 

RF-lOJC photo-reconnaissance Voodoos were de­
livered during the year to operational squadrons in 
.Japan, Okinawa, and the NATO countries by trans­
oceanic flights, many of which themselves set rec­
orcls. F-lOIC fighter-bombers were deployed to the 
Third Air Force in England. The final delivery 
of the RF-IOIC to the Tactical Air Command on 
April 25, 1959 brought to 327 the number of Voo­
doos in the F /RF-1 01 A/C series delivered to the 
Air Force. As of the same date, the total opera­
tional flight time of the Voodoos had reached 
the 60,000 hour mark. 

The F-lOlB two-place interceptor was operating 
in six squadrons of the Air Defense Command 
based in the United States. Production deliveries 
of this advanced version of the Voodoo were sched­
uled through December, I 960. 

Two new speed records were added during the 
year to the three trans-continental marks previously 
established by the RF-lOlC Voodoos of the Tactical 
Air Command. On April 8, Colonel Edward H. 
Taylor set a new 1000 kilometer closed course rec­
ord of 700.047 miles per hour, and one week 
later on April 15, 1959, Captain George A. Ed­
wards Hew an average speed of 816.279 miles per 
hour over a 500 kilometer course for another world 
record. Both marks were set at Edwards Air Force 
Base by 837th Air Division pilots from Shaw Air 
Force Base. 

During 1959, the F3H-2 F3H-2N, and F3H-2M 
Demons were continuously deployed in the Medi­
terranean, Caribbean and Far East, aboard seven 
carriers, including the Navy's two newest and 
largest, the U. S. S. Ranger and the U. S. S. Inde-



pendence. Fl ying day and night the Demons were 
the backbone of fleet defense during the critical 
opera ti ons in the Lebanese and Quemoy crises. 
Twelve N avy squadrons were equipped with F3H 
Demons. 

Deli veries of this primary all-weather fighter were 
completed in November, 1959. In a ll , 522 Demons 
were deli vered to the Navy. 

Continued work was done on several applications 
of the "unloaded rotor" principle, which was ex­
tensively developed on the McDonnell XV-1 con­
vertiplane in prior years. Flight testing of the 
Model 120 pressure-jet rotor helicopter continued 
in preparation for evaluation by the Navy. 

Increased interest in the McDonnell rotor led 
to a contract with the Army Transportation Corps 
to furnish further technical data for a large vertical 
take-off and landing (VTOL) aircraft. In addition, 
use of this rotor on VTOL aircraft is being investi­
gated for new concepts of antisubmarine warfare. 

Basic construction of the $5,324,903 Polysonic 

'Wind Tunnel and Thermodynamics Laboratory, 
started in M ay, 1958, was completed in ApriL 
Shakedown "as in progress, and calibration opera­
tions were to begin in the near future. The four­
foot by four-foot test section of the tunnel will 
accommodate a five percent scale model of the F4H 
Phantom II. The average test cycle for a typical 
60-second blowdown will be approximately 30 
minutes. 

The newest addition to the research and develop­
ment facilities was the $!-million Hypervelocity 
Impulse vVind Tunnel on which construction be­
gan in August, I 959, with completion scheduled 
for the spring of 1960. This advanced wind tunnel 
·will make possible measurements of aerodynamic 
forces and heat transfer at airflow speeds of Mach 
I 2 to 24. By means of an electrical arc discharge, 
the pressure (up to 100,000 psi absolute) plus 
temperature (up to 15,000°F) of a fixed mass of 
air is built up, then released through a tungsten 
throat, and expanded to hypervelocities over a 
test model in a 50-inch diameter test section. 

THE MARQUARDT CORPORATION 

During Marquardt's 15th anniversary year, share 
owners of the company voted to change the com­
pany name from Marquardt Aircraft Company to 
The Marquardt Corporation. This action was char­
acteristic of the industry's trend towa_rd reflecting 
broader activities in air and space technology. 
Marquardt extended its endeavors in the fields of 
advanced air and space propulsion systems, controls 
and accessories, nuclear systems, trainer and simu­
la tor systems, and advanced research rocketry. 

At the outset of I 959, Marquardt realigned its 
corporate structure with the establishment of the 
Power Systems Group, comprised of a Propulsion 
Division, Controls and Accessories Division, and 
Test Division. Later in the year a Nuclear Sys­
tems Division was established under th~ Power 
Systems Group for the development and manufac­
ture of nuclear propulsion systems and other nuclear 
products. The new division's primary responsibility 
was work on Project PLUTO, the joint Air Force­
Atomic Energy Commission program for the de­
velopment of a nuclear ramjet engine. 

At Marquardt's Ogden, Utah, production plant, 
construction of a Marquardt-Air Force Jet Labo­
ratory was completed, climaxing a three-year plan­
ning and development program to extend the Og­
den plant's production and testing capabilities. 
The $14-million advanced jet laboratory was de-

signed to acceptance test ramjet engines under con~ 
trolled conditions, simulating altitudes in excess 
of I 00,000 feet and speeds above Mach 3. Mar­
quardt-Ogden's increased capabilities further insure 
the company's record of having delivered every 
ramjet to the Air Force "as-per-contract-schedule." 
Ogden-produced ramjets were being used opera­
tionally as cruise propulsion systems for the Bomarc 
interceptor missile. 

Marquardt-Ogden's production capabilities were 
further enhanced during I 959 with its installation 
of the world's largest known precision metal form­
ing machine, the Hufford Spin-Forge. The 500,000 
pound, 60-inch by 60-inch roll-forming machine 
"cold-forms" complex ramjet parts of many con­
figura tions in one or two short operations. 

Early in 1959, Marquardt reported that more 
than 200 flights of its RJ43 series supersonic ramjet 
engine had been completed in operations on the 
Boeing Bomarc interceptor missile, Lockheed King­
fisher 'target drone, and the Lockheed X-7 test 
vehicle. In accomplishing this flight program, the 
Marquardt RJ43 ramjet established speed and 
altitude records for air-breathing engines, h aving 
exceeded Mach 4 and 80,000 feet. 

As successful engine p erformance results continue 
to be recorded on Bomarc IM-99A flight tests, sig­
nificant progress was m ade during. 1959 in the 
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Ramjet parts on Marquardt forging machine . 

company's development of an advanced ramjet en­
gine for the Bomarc B missile, under developmental 
testing at year-end. In the latter half of 1959 Mar­
quardt announced its development of the "Hyper­
jet" engine, a combination propulsion system 
which integrates the best features of the rocket and 
ramjet engines in a single powerplant. "Hyperjet" 
is an engine with controlled rocket thrust for static 
launch, boost, operation in space and re-entry. It 
utilizes the ramjet's specific impulse for acceleration 
and hypersonic cruise within the earth's atmos­
phere. 

In addition to its efforts in precision ramjet con­
trols development and production, Marquardt's 
Controls and Accessories Division was engaged in 
such projects as the engine control system for the 
General Electric nuclear turbojet; inlet control sys­
tems for the McDonnell F-4H and the North Ameri­
can Hound Dog missile; auxiliary power systems, 
pumps, and actuators. 

At Marquardt's ASTRO Division (Air Space 
Travel Researcb. Organization), advanced research 
capabilities were expanded with the construction of 
a 25,000 square-foot engineering-administration of­
fice bl!lilding at Van Nuys. Plans were under way 
for the construction of an advanced research labo­
ratory building in close proximity to the ASTRO 

132 

building. An adjunct to ASTRO's operations is a 
research field laboratory at Saugus, California, which 
has an aerodynamic test capability approaching 
Mach 12 and temperature test capability to approxi­
mately Mach 7.0 (3700° Fahrenheit). ASTRO 
was engaged in basic and applied research pro­
grams in optics, mechanics, ae dynamics, thermo­
dynamics, materials and structures, fuels, electronics, 
nucleonics, nuclear propulsion, chemical propulsion 
and electrical propulsion systems, and space medi-

cine research. 
Among the major projects in which Marquardt's 

Pomona Division was engaged was production of 
AN/GPS-T4 radar signal simulators for training 
Air Force controllers to direct interceptor missions. 
The division also developed a land mass simulator 
system which shrinks the map scale factor to 
I: 3,000,000, enabling the use of a single eight­
foot map to simulate realistically radar reflectivity 
and shadow effects of a 4,000-mile mission. The 
Pomona Division was also working on ground 
support and handling equipment for missiles and 
target drones, data display systems and system_s 
engineering programs. A 50,000 square-foot engi­
neering-administration building, scheduled for 
completion in 1960, will include expanded elec­
tronic laboratory facilities to accommodate the 
Pomona Division's longer range pr?grams. 

Cooper Development Corporation, a Marquardt 
subsidiary, continued to demonstrate technical ca­
pabilities in rocket systems, specialized solid rocket 
motors, and various components for space and mis­
sile systems. Cooper rockets and instrumentations 
were being used in connection with high altitude 
weather and atmospheric sounding research, studies 
of solar phenomena, particulate samplings, and in 
the final stages of propelling satellites into orbit. 
Cooper provided the hardware for ASPAN sound­
ing rockets used' in the Naval Research Laboratory's 
Project Sunflare. Significant advances were also 
made by Cooper in the application of heat resistant 
ceramic coatings for rocket cnmponents. 

According to an unaudited mid-year financial re­
view for 1959, Marquardt forecast its highest sales 
and net profits in its 15-year history, with sales 
expected to reach $70 million and profits to be 
$1.8 million-a 40 percent and 60 percent increase 
over 1958. 

Marquardt further predicted long-range future 
efforts directed toward quadrisonic ramjet-powered 
transports, which the company said are feasible on 
the basis of current engineering concepts and re­
quire virtually little modification of techniques or 
materials being used today. 



THE MARTIN COMPANY 

The l'vf artin Company strengthened its position 
in miss iles a nd electronics and continued its steady 
transition from manned aircnft to space age proj­
ec ts during 1959. 

The extent of the changeover-begun in 1946 
with d evelopment contracts in the guided missile 
field-was strikingly indicated by Martin's 1959 
backlog: more than 72 percent missiles and elec­
tronics. "\•Ve are for all practical purposes out of 
the aircraft business, George M . Bunker, Martin 's 
board chairman and chief executive officer said 
during I 959. "\>\ e don't expect to ever design and 
produce another aircraft." 

The company, meanwhile, continued to show 
sales ga ins. l\tfartin reported 1959 was the firm's 
ninth consecutive year of increasing sales volume. 
In addition, the company again improved its net 
incom e despite an increase in cost-plus-fixed-fee 
contracts. 

M artin also consolida ted the Air Force Titan 
intercontinental ballistic missile program into a 
sing le integrated division by incorporating the 
recently organized Titan base activation division, 
headquartered in Denver, in to the overall project. 

In a management realignment, George M. 
Bunker, president and board chairman since 1952, 
vacated the presidency to William B. Bergen, 
executive vice president. Bunker remains board 
chairman and chief executive officer. 

William Bergen, as principal operating officer, di­
rects Martin's seven divisions: Baltimore, Orlando, 
Denver, Cocoa, Nuclear, Space Flight and RIAS. 

In education, Martin expanded its Foundation 
Scholarship and cooperative engineering education 
programs. 

Martin presented the Navy a special trophy to be 
awarded annually to Naval squadrons competing 
for standards of excellence in anti-submarine war­
fare. The trophy was named in honor of the late 
Captain Arnold Jay Isbell, World War II naval 
officer who was awarded the Distinguished Service 
Medal for his ASW achievements. 

BALTIMORE DIVISION 

These were among M artin-Baltimore's top 
achievements during 1959: 

Launching of Vanguard II and Vanguard III 
earth satellites. 

The rendezvous in space of a Martin-built Air 
Force 199-B air launched ballistic missile with the 
Explorer VI "paddle wheel" satellite. 

Successful launchings of the Air Force TM-
76B Mace surface-to-surface tactical missiles from 
a simulated ground shelter and deployment of the 
"A" model with front line NATO forces in ·west 
Germany. 

The final Vanguard launching vehicle wrote a 
happy ending to a sometimes stormy and troubled 
earth-satellite program. On September 18 it placed 
the 50-pound Vanguard III satellite and attached 
50-pound third stage into an orbit expected to last 
from 30 to 40 years. 

On February 17 another Vanguard rocket placed 
the 23.3-pound Vanguard II satellite and 50-pound 
third stage into orbits expected to last 200 years. 

These satellites are companions of the 3.25-
pound Vanguard I artificial moon launched March 
17, 1958, into an orbit now expected to last 2,000 
years. The 50-pound Vanguard I third stage also is 
in a high and stable orbit. ·with the launching of 
Vanguard I the project achieved its primary ob­
jective of placing an instrumented satellite into 
orbit during the International Geophysical Year 

(ICY). 
Vanguard's accomplishments included: 
First successful demonstration of sun-powered bat­

teries (Vanguard I); determination that the earth 
is somewhat pear-shaped (Vanguard I); crude but 
useful data that proves the feasibility of a system 
for gathering cloud-cover information (Vanguard 
II); development of a worldwide tracking system 
and adaptation of all three Vanguard stages for 
an entire series of more ambitious space vehicles. 

The potentialities of air launched ballistic mis­
siles as a versatile weapons system were dramatically 
demonstrated October 13 when a Martin crew pilot­
ing an Air Force B-47 over the Atlantic Missile 
Range launched a two-stage 199-B ALBM which co­
orbited for a short time with the Explorer VI 
"paddle wheel" satellite. This 199-B was the last 
of a group built by Martin for the Air Force's Air 
Research and Development Command to demon­
strate the feasibility of firing ALBMs from aircraft. 
The firing was also a demonstration of the missile's 
guidance system accuracy by placing it at apogee 
in the proximity of Explorer VI. The Martin flight 
test program involved both single-stage and two­
stage missiles. 

The TM-76A Mace, in production since mid-1958, 
became operational in June, 1959 ahd was replacing 
the Air Force TM-61 Matador surface-to-surface 
missile with NATO tactical units in vVest Germany. 
The Mace, with greater speed and range and self-
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Martin Company built this RB-57D jet bombe1· for Strategic Air Command. 

contained, independent ATRAN (map matching) 
or inertial guidance systems, is a vastly improved 
version of the Matador, deployed overseas since 
1954. 

The Air Force in August began a series of suc­
cessful launches of the new inertially-guided TM-
76B missiles from simulated ground shelters at 
Holloman Air Force Base, New Mexico. Flight 
test training with the TM-76B birds was moved 
late in 1959 from Holloman to the Atlantic Missile 
Range, Cape Canaveral, Florida, where the TM-
76B's longer range (more than 1,200 naut-ical 
miles could be fully tested. The Air Force released 
approximately $100 million in November from 
other adjusted programs to continue MACE B 
procurement. 

The Mace has nuclear capability and is imper­
vious to electronic jamming. In addition, a recovery 
kit can be interchanged with the warhead to permit 
reuse of the missile through parachute recovery for 
training purposes. The Air Force says studies indi­
cate the Mace's warhead effectiveness and range can 
be "appreciably" increased. 

The. Navy continued research and development 
:vork a1~ed at putting a turboprop nuclear seaplane 
m the au by 1964, and to this end Martin's Nuclear 
Divi~ion received a contract in July to begin studies 
of airfraJilile designs for an anti-su bmar"ine warfare 
nuclear seaplane. 

!he Navy's front-line ASW patrol seaplane oper­
atmg over coastal and foreign waters was the Martin 
P5M Marlilil. Production orders for new P5M-2 
models were announced early in the year for both 
the Navy and the French government (under the 
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Military Assistance Program). The first of these new 
models, completed for the Navy in July, was 
equipped with a new integrated and fast-acting 
ASW detection system which later was installed in 
other Navy ASW aircraft. The new system was also 
being installed in 160 fleet Marlins which were 
being modernized at Baltimore under a $60-million 
"high priority" program scheduled to continue 
through June, 1961. 

The Navy's venerable "Big Four" Mars seaplane 
transports, which had been in retirement for three 
years, embarked upon a new career in August when 
announcement was made that a coalition of British 
Columbia forest industries had purchased the air­
craft to serve as an aerial fire fighting brigade. The 
seaplanes will be used to scoop water from lakes 
and shower it on fires which are taking a heavy toll 
in Canadian forests. 

The Navy's sudden decision to terminate the 
P6M SeaMaster program in August was attribute,d 
principally to the military budget squeeze, although 
the statement was later made that "the military 
req~irement for a high perform ance seaplane will 
continue to exist." 

In materials research, Martin-Baltimore engineers, 
in conjunction with Nuclear Metals, Inc., of Con­
cord, Massachusetts, reported the successful fabrica­
tion of structurally sound beryllium sheet material 
which was used to construct the world's first beryl­
lium structure . They said use of beryllium in basic 
airframes would lead to th e solution of m a ny 
aerodynamic and structural heating problems con­
nected with space flight a nd re-entry of the earth's 
atmosphere a t 1 8,000 miles an hour. 



In connection with the P61\11 SeaMaster program, 
Martin developed the aircraft industry's first port­
able frequenC)-COnverting j et engine noise suppres­
sor for aircraft possessing engine afterburners. A 
license agr ement between Martin and the Koppers 
Company, Inc., led to orders for the suppressor units 
from the , ir Force, avy and several vVest Coast 
aircraft manufacturers. 

A machine cutter was developed by Tvlartin­
Baltimore to machine compound contour structural 
shapes from honeycomb core m aterial. The device, 
dubbed "Hula Head" because it performs a 
Hav' aiian hip dance movement, is the first known 
method of performing this operation w·ithin re­
quired tolerances and finish without a filler sub­
stance to make the sandwich-like core rigid during 
machining. 

Under a contract with the National Aeronautics 
and Space Administration , Martin-Baltimore was 
reducing raw data telemetered from the RIAS-Bartol 
Research Foundation cosmic ray experiment in the 
Explorer VII satellite launched by an Army Juno 
II rocket October 13. The cosmic ray instrument 
package is recording the ini'pacts of heavier cosmic 
ray particles in an effort to determine the origin of 
the rays. 

ORLANDO DIVISION 

A survey of events at Martin-Orlando in the past 
12 months indicated that a substantial change took 
place in the nature and scope of activity. 

Two missile systems were phased from research 
and development into production status with both 
becoming operational (Lacrosse and Bullpup); 
commendations were received on Missile Master 
production, deliveries and reliability; an accelerated 
development program was instituted for Pershing; 
a modest, but well-staffed company-funded research 
and development effort was established; fac;ilities 
were expanded to a substantial degree; and employ­
ment was increased by some 60 percent. 

Air Force procurement of Bullpup air-to-surface 
guided missiles increased the scope and potential of 
that project, with the added program of USAF­
funded research and development on Bullpup 
modification. 

Some specific highlights concerning the projects 
at Martin-Orlando included; 

In March, Major General .John B. Medaris, com­
manding general, Army Ordnance Missile Com­
mand, announced that the Pershing selective com­
bat range artillery missile would be developed 
on an accelerated basis. All Army tests, for example, 

would be scheduled concun-ently with those pro­
grammed by Martin-Orlando. This approach to 
"eapon system development 'vas a new one and was 
expected to reduce substantially the lead time re­
quired to push Pershing to operational status. 

On July 22 a ceremony was held at Ft. Sill, Okla­
homa, to acknowledge the delivery of hardware for 
one Lacrosse battalion and completion of pre­
liminary schooling and training for that battalion's 
personnel. By year end, four battalions had been 
acti\ a ted and equipped and the first unit had com­
pleted the training program leading to a combat­

ready status. 
Bull pup-equipped squadrons ·were deployed to the 

Sixth and Seventh Fleets by mid-year with firm plans 
made for equipping Marine Corps and other Navy 
squadrons at a later date. High performance and 
reliability records were established with the basic 
production missiles (ASM-N-7) and an improved 
version (ASM-N-7a) was put into production. 

The Air Force announced that the Navy-con­
figured Bullpup 'vould go into the Tactical Air 
Command inventory as GAM 83A and at the Air 
Force Association convention in September, news­
men were told a follow-on Bullpup, to be called 
GAM-83B, was being developed by Martin-Orlando. 

On December 5 the Missile Master installation at 
Ft. Meade, Maryland, had been in operation for 
two years and in the process had established a 
phenomenal record in the area of system reliability. 
Analysis of operations reports showed the system, 
consisting of more than 294,000 parts-mostly elec­
tronic components-had a "down time" of less than 

one percent. 
Martin-Orlando was cited on two occasions by 

Signal Corps agencies for the outstanding quality 
control standards maintained by the company and 
in compiling a perfect record with respect to meet­
ing delivery and acceptance schedules. 

A flexible and mobile version of Missile Master 
was developed by the company with the design and 
capability studies submitted to the military for 
appraisal. 

A full-time staff was assigned to research and 
development at Martin-Orlando du~.ng 1959 and 
special facilities provided to pe1m1t studies in co:m­
munications, solid-state physics (including thin­
fllm research) , development 0£ advance types of 
MASERs, advanced weapon systems and general 
product improvements. Substantial progress was 
made-and a breakthrough in the field anticipated 
-in producing rela tivel y large silicon carbide 

crystals. 
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DENVER DIVISION 

On February 6, 1959, the Air Force SM-68 Titan 
made a successful first flight. Three successful test 
flights of the two-stage intercontinental missile fol­
lowed during the winter and spring. In July, the 
Department of Defense announced that a modified 
Titan first stage had been chosen for the second 
stage of the Army's Saturn space vehicle, a three­
stage workhorse designed to lift multi-ton loads into 
high orbit around the earth and into deep space. 

Creation of an Electronics Division at Martin's 
Denver facility was announced in September. The 
new division was supporting the Titan program by 
concentrating on the higher performance and re­
liability required of Titan electronic components 
and systems, and was also diversifying electronic 
activities in order to permit .developments in new 
equipment areas. 

Initial Titan squadrons are to be based at Vand­
enberg Air Force Base and Beale Air Force Base, 
California, Lowry Air Force Base, Colorado, Moun­
tain Home, Idaho, and Rapid City, South Dakota. 

At a typical operational site, the Titan will be 
stored in a subterranean cylinder with ground sup­
port equipment. This "hard base" complex will 
consist of the major 165-foot deep "silo" housing 
and the 90-foot missile and three adjoining sunken 
cylinders. Two of these cylinders having connecting 
service tunnels will house a maintenance unit with 
electronic gear, power source, air conditioning, and 
hydraulic equipment. The other will be a fuel 
storage area for liquid oxygen. 

COCOA DIVISION 

The Cocoa Division, established in 1957, con­
ducted all missile flight testing at the Atlantic Mis­
sile Range, Cape Canaveral, Florida, for Martin's 
other divisions. An autonomous division with its 
own general manager, Martin-Cocoa also provided 
administrative support for each project on board in 
such areas as programs and contracts, industrial re­
lations, finance, procurement, quality assurance and 
information services. 

During 1959 Martin-Cocoa launched four succes­
sive Denver-built Titans for the Air Force in less 
than three months (February 6 and 25, April 3 and 
May 4) and four Baltimore-built Vanguard satellite­
carrying rockets for the National Aeronautics and 
Space Administration, including Vanguard II and 
Vanguard III. 

In addition, Martin-Cocoa completed complex 
installations and began a flight test program of the 
Baltimore-built TM-76B Mace, the Air Force's 
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Techn icians p·repare second stage of Titan for erection on 
la-unch stand at Cape Canaveml. 

inertially guided tactical missile, and completed 
activation of the launch complex for the Orlando­

built Pershing. 
Martin-Cocoa also provided support for several 

launches of the Air Force's 199-B air launched 
ballistic missile, including the unique satellite inter­
cept mission on October 13. Cocoa Division facil­
ities and personnel also were used to help prepare 
the RIAS-built cosmic ray experiment contained in 
the Explorer VII satellite launched by an Army 
.Juno II rocket under NASA supervision on October 
13. 

Facilities assigned to and operated by Martin­
Cocoa at Cape Canaveral included three hangars, 
four launch complexes for the Titan, a complex 
with hard and soft launch sites for the Mace and a 
complex with two launch pads for Pershing. 

NUCLEAR DIVISION 

The Nuclear Division started off 1959 with its 
first major reactor contract and the first display of 
SNAP-3-the much publicized "atomic battery." 

In January, the division was selected by the 
Atomic Energy Commission and the Air Force to 



design , build , install and tes t-operate a "packaged" 
nu clear powerplant a t Sund an ce, \ •\ yoming. The 
plant will be built in air-transportable sections ,.vhich 
can be connected at the site. Net output will be one 
million electrical watts of high-quality power and 
seven milli on BTUs per hour of lmv-pressure steam. 
The powerplant, designated P M-1 , is scheduled to 
becom e opera tional in la te 196 1 and to be turned 
over to USAF ere'' s early in 1962. 

SNAP-3 is one of several Sys tems for uclear Aux­
ilia ry Power being built by M arrin- 1uclear. In­
tended primarily as a proof-of-principle device, the 
four-pound unit uses a series of highl ' efficient 
thermoelectric elements to convert the spontaneous 
d ecay hea t from one-fortieth of an ounce of radio­
isotope di rectl y into electrical energy. I n April, one 
such unit provided power for a l\II artin-built "ham" 
r adio ·which established rwo-wa contact between 
Cleveland, Ohio, and the Canal Zone. SubseqHent 
versions of SNAP-3-each constructed without mov­
ing p arts-successfully survived rigorous shock, ac­
celeration, and vibration tests and also operated 
under vacuum conditions. 

During the year, Martin-Nuclear also expanded 
its studies for the AEC of several radioisotopes be­
sides Polonium-210 which might be used as power 
sources, including safely-contained forms of Stron­
tium-90. 

Under contract to the \r\Tright Air Development 
Division, the division Martin-Nuclear began de­
velopment of a radioisotope heater for the cathode 
of an electronic tube. The heater would cu t power 
requirements of the tube roughly in half. 

Early in 1959, the' Nuclear Propulsion Sys tems 
Department received a $127,000 Navy contract to 
study designs for a nuclear-powered seaplane with 
an AS\r\T mission, and during the year it continued 
its investigations of nuclear rocket systems and ion 
propulsion. 

In October, Martin-Nuclear announced an 
$838,163 contract from the AEC to pursue develop­
ment dil a "Liquid Fluidized Bed R eactor" (LFBR), 
including the fabrication of a small reactor core for 
critical experiments. The new system could cut fuel 
costs sharply and might eliminate the need for com­
plicated "control rod" systems completely. 

Martin-Nuclear was at work under an AEC con­
tract to develop a computation code which could 
provide mathematical solutions to certain problems 
of pressurized water reactors. Through its Nuclear 
Components Department, it completed the fabrica­
tion of flat plate and foil-type fuel elements for 
several critical experiments and research reactors 

during 1959 and began production-under sub­
contract to Allis-Chalmers-on the fuel elements to 
be used by the Elk River comrnercial nuclear power 
reactor. 

SPACE FLIGHT DIVISION 

Space Flight Division was formed August 13, 1958 
to direct one of two six-company teams that have 
since completed source selection studies of the 
Dyna-Soar System, an Air Force and NASA program 
that seeks to develop a manned boost glider ulti­
mately capable of h ypersonic speeds and global 
range. 

The Air Force on November 9, 1959 announced 
the selection of Martin and Boeing Airplane Com­
pany, leader of the other industrial team, as con­
tractors for the Dyna-Soar System. The program 
was funded for $53 million through fiscal year 1960. 

Martin will make the booster part of the system 
while Boeing ''ill manufacture the vehicle portion. 

:Each contractor, subject to Air Force approval , 
will select all major sub-systems and components 
on a competitive basis, regardless of previous work­
ing relations during the developmental phase that 
preceded selection of the contractors. 

The Air Research and Development Command's 
Wright Air Development Division (WADD) will 
be systems manager while the Air Force Ballistic 
Missile Division (AFBMD) will be principal agency 
for the adaptation of boosters for Dyna-Soar. 

The boost glider will be developed under new 
management procedures because this is the first time 
the Air Force will be developing a system which 
draws on existing aeronautical knowledge, missile 
development and initial exploration of space by 
man. 

The Air Force said Martin and Boeing were 
chosen because it felt it should get maximum bene­
fits of the companies' knowledge in this specialized 
field of development. 

Initial step in the development program will be 
design and test of a glider to bring man back to 
a normal landing from hypersonic flight speeds. 

Unmanned gliders, and later manned gliders, will 
be launched from Cape Canaveral down the Atlan­
tic Missile Range to explore technical and military 
problems connected with flight approaching orbital 
speeds of 18,000 miles an hour. 

Preliminary investigations, the Air Force said, 
show that by varying the original rocket boost, and 
thus the velocity, and with the control ava ilable 
to the pilot, the Dyna-.Soar glider could -circumnavi­
gate the earth and then make a normal landing. 
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Dyna-Soar is to accomplish boost glide Oight­
"dynamic soaring"-by using centrifugal force and 
aerodynamic lift. 

The Air Force said advanced knowledge indicates 
the boost glide vehicle will have capabilities for 
many varying missions because it will be able to 
operate from the outer fringes of the atmosphere 
down to well within the atmosphere, where it can 
maneuver and be recovered undamaged. 

The Martin industrial team included Bell Air­
craft Corporation, American Machine & Foundry 
Company, Bendix Aviation Corporation, Goodyear 
Aircraft Corporation and Minneapolis-Honeywell 
Regulator Company. 

RIAS DIVISION 

RIAS, which conducts basic research not related 
to product development in fields ranging from bio­
physics to metallurgy, continued to expand its in­
vestigations during 1959. In addition, the staff at 
the RIAS laboratories in Ruxton, :Maryland, was 
increased to 85 persons. 

In experiments with the Air Force Cambridge 
Research Center, Bedford, Massachusetts, and the 
Bartol Research Foundation of the Franklin Insti­
tute, Swarthmore, Pennsylvania, RIAS was learning 
more about cosmic rays. 

The RIAS-Cambridge experiment was in a gon­
dola carried aloft by an unmanned balloon 
launched in June from Holloman Air Force Base, 
New Mexico. The instrument package sought new 

data on heavy cosmic ray particles. 

The RIAS-Bartol instrument package was con­
tained in the Explorer VII satellite launched Octo­
ber 13 by a Juno II rocket at the Atlantic :\1 is­
sile Range, Cape Canaveral, Florida. This experi­
ment seeks to determine the 01·· in of cosmic rays 
and thus provide fresh clues to L .. e nature of matter 

in deep space. 
Progress was reported in understanding the bio­

physics of photosynthesis through research on mono­
layer films. An extremely sensitive automatic film 
balance was built and was being used in this sti.1cly 
which seeks to produce a synthetic molecular layer 
structure similar to that of a living plant leaf. 

The mathematics staff was expanded and its re­
search culminated in an international symposium 
on nonlinear differential equations in 1\fexico City. 
RIAS organized the September conference and 
RIAS staff members were chairmen of the various 
round table discussions. 

Considerable progress was reported in other areas, 
including theoretical and solid state physics and 
metallurgy. Also, a new group was set up to study 
quantum chemistry. 

The research of RIAS scientists resulted in more 
than 40 publications in scientific journals during 
1959 plus numerous lectures, seminars and informal 
conferences. In addition. technical conferences were 
held with scientists and engineers of the other 
Martin divisions. 

NORTH AMERICAN AVIATION, INCORPORATED 

1Nhen the X-15 made its first powered flight on 
September 17, it marked a major step toward man's 
conquest of space. 

Flight of the research aircraft produced by North 
American for NASA, the Air Force and the Navy, 
was but one of a number of contributions made by 
the company during the year. 

Development continued on the Mach 3 B-70 
Valkyrie weapon system for the Strategic Air Com­
mand, and continued progress was made on the 
development and flight tests programs of the Navy 
A3J attack weapon system and T2J twin-jet train­
er, and the Air Force's GAM-77 Hound Dog air-to­
surface missile. 

. The company's rocket engines provided propul­
siOn for most of the nation'~ successfully launched 
large ballistic missiles, satellites and space probes. 
Development of guidance and control systems for 
manned and unmanned weapon systems, including 
fleet ballistic missile submarines, continued uncler 
high-priority programs. The company also began 

construction of two large nuclear power reactors to 
be used in producing electricity for commercial sale. 

Employment rose to 63,650 on September 30, a 
gain of some 18 percent over the previous year. 

In October, North American acquired full owner­
ship of Astrodyne, solid propellant firm at Mc­
Gregor, Texas, which had previously been jointly 
owned with the Phillips Petroleum Co. The plant 
will be operated as a part of tl ~ Rocketdyne divi­
sion. 

North American's sales for the fiscal year ending 
September 30 totaled $1,044,899,580, compared with 
$904,038,848 for the previous year. Net income 
after all cost~: and provisions for federal income 
taxes was $30, 726,134. This was equal to $3.80 per 
share on 8,092,895 shares of capital stock out­
standing. 

Backlog of unfilled orders on September 30 was 
.$662 million, not including orders that were 
negotiated but not yet funded. 

Activities of the various divisions were as follows: 



ROCKETDYNE DIVISION 

R ocketd yne propulsion systems powered over 80 
percent of the high thrust ballistic missiles launched 
b y the U nited Sta tes during the year , and provided 
boos ter power for most of the n a tion 's successful 
space p rojects, including the first polar-orbiting 
sa tellite, a space probe that reached an altitude of 
71 ,300 statute miles, a vehicle put in to orbit around 
the sun , and a biodmed ical capsule that success­
full y brought back two monkeys carried 300 miles 
into space. 

Producti on of engines for the A tlas interconti­
nenta l ba llistic missile, the Thor and Jupiter inter­
mediate range b allistic missile and the Redstone 
tac tica l missile continued during the year , and en­
gines were delivered to be clustered in a I ,500,000 
pound thrust booster for use in an advanced space 
program. 

An order was received for a single-ch amber rocket 
eng ine of I ,500,000 pounds thrust, and development 
was underway. vVork was also continuing on ion 
and nuclear propulsion and engines that will use 
storable and high-energy propellants. 

The division 's solid propellant activities were 
centered in the McGregor, Texas, facility , while 
liquid propellant work was conducted at the 
N eosho, Missouri, plant and at Canoga Park, Cali­
fornia; research and development activities ·were 
centered at Canoga Park. 

AUTONETICS DIVISION 

Employment at the Autonetics division in­
creased markedly during the year, as activities in 
the field of electronics and control equipment con­
tinued to expand. 

During the year, Autonetics began development 
of an advanced autonavigator for the B-70 weapon 
system, completed initial studies of guidance and 
control equipment for the Dyna-Soar manned 
boost-glide vehicle, and began fabrication of proto­
type guidance and control equipment for the 
Minuteman intercontinental ballistic missile. In­
itial deliveries were made of navigation systems 
for atomic-powered submarines to be armed with 
the Polaris missile, and of guidance and control 
equipment for the GAM-77 Hound Dog missile. 

First deliveries of search and range radars for 
the Republic F-105 fighter-bomber were made, and 
a contract was received for development of an 
armament control system for the Lockheed F-104 
fighters to be delivered to the German Federal Re­
public. 

The division put into production an improved 
bombing-navigation system for the A3 J-1 attack 
weapon system, and continued to produce spares 

for the Mg-4 armament control system for F-86K 
interceptors. 

Data processing equipment, including RE­
COMP, the first general-purpose all-transistorized 
digital computer to be placed on the industrial 
market, continued in production. 

MISSILE DIVISION 

Flight tests of the new GAM-77 "Hound Dog" 
air-to-surface missile, developed and produced by 
the company's Missile Division at Downey, Cali­
fornia, demonstrated the system's ability to meet 
all range, speed and altitude requirements. The 
missile can be launched from B-52 bombers to de­
liver nuclear warheads at supersonic speeds over a 
range of several hundred miles. 

Flight test activities on GAM-77, which was de­
veloped under an accelerated program after the 
initial contract was received late in 1957, were 
started earl y in the year at Eglin Air Force Base, 
Florida. 

The division has received a contract for develop­
ment for an advanced Hound Dog Missile that will 
h ave longer range and other improved capabilities. 

During the year, Missile Division completed the 
design, fabrication and delivery of seven booster 
vehicles and a launcher for use in the "Little Joe" 
preliminary test phase of the NASA man-in-space 
program. Studies of advanced booster systems for 
the Air Force, NASA and the Army Ballistic Mis­
sile Agency are underway. 

Th aT engine in env i-m mnental chamber. 
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Research in such areas as flight space mechanics, 
gas dynamics, and the geophysical, material and 
astronautical sciences were conducted in the newly­
created Aerospace Laboratories at the division. 

COLUMBUS DIVISION 

The carrier-based A3J-l Vigilante, produced by 
the Columbus, Ohio, division for the Navy, oper­
ated as a complete weapon system on simulated 
military missions, and success of the tests indicated 
that all performance goals would be met. Flying 
at twice the speed of sound, the A3J-1 can deliver 
either nuclear or conventional weapons over long 
distances at either high or low altitudes, and in any 
weather. 

Deliveries of the T2.J-l Buckeye, a twin-jet Navy 
trainer, began in July after completion of more 
than two years of tests and demonstrations. 

As a small but growing part of the company's 
commercial work, the design, fabrication and erec­
tion of architectural metal products for a number 
of major buildings was being carried out by the 
Columbus Division. 

LOS ANGELES DIVISION 

The X-15, which will carry man higher and 
faster than he has ever flown before, made its first 
captive, glide and powered flights in 1959. Detail 
design of the B-70 Valkyrie was initiated and tool­
ing required to build the advanced intercc"-mtinental 
air weapon was being fabricated. Contractors were 

selected for the major subsystems on the B-70, 
which will be capable of cruise speeds in excess of 
2000 miles per hour at altitudes above 13 miles. 

Flight testing of the prototype T-39 Sabreliner, 
a twin jet utility airplane that will cruise at 500 
miles per hour with a range ( 1500 nautical miles, 
was completed, and production was started on the 
aircraft under Air Force contracts. The commer­
cial market for the Sabreliner, which was developed 
as an off-the-shelf item, was being studied. 

During the year, the production of two versions 
of the famed F-100 Super Sabre ,\·as completed: six 
years of production saw nearly 2,300 F-1 OOs deli,·­
ere(l, constituting the largest proportion of fighter 
aircraft in the nation's military inventory. 

Outstanding technical achievements were made 
in the development of the F-lOR interceptor, but 
the development program was terminated by the 
Air Force in September, because of program priori­
ties and fund shortages. 

Under construction at Los Angeles was a 122,000 
square foot complex of laboratories for use in the 
testing of advanced flight vehicles. 

ATOMICS INTERNATIONAL 

'Vhile work of this division is primarily in the 
design and production of reactors for research and 
the generation of commercial power, special studies 
were underway in the development of nuclear 
power for aviation and space vehicles. 

NORTIIROP CORPORATION 
Northrop Corporation headquartered in Beverly 

Hills, California, continued during 1959 to carry 
on its research and development, manufacturing and 
marketing activities through four divisions, Norair, 
Nortronics, Radioplane and Northrop Inter­
national, and a wholly-owned subsidiary, Page Com­
munications Engineers. The company had approxi­
mately 70 basic products and programs concentrated 
in weapon systems, sub-systems and other develop­
ments related to the national defense effort. 

Approximately two-thirds of Northrop Corpora­
tion's output was related to electronics and missiles. 
Manned aircraft programs were underway at Norair, 
and Radioplane manufactured target drones. Page 
Communications Engineers was active in the field of 
world-wide communications. 

Programs of research and development related to 
the new cycle of weapon systems, space vehicles and 
communication techniques were underway in all 
company operating divisions. The company's net 
worth was approximately .~15-million and sales con-
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tinued at the rate of more than $250-million 
annually. 

NORTHROP INTERNATIONAL 

The International Division of Northrop Corpora­
tion represented the organization's varied divisions 
abroad. 

'Vithin the scope of the International Division 
were the numerous and diverse developments of 
Northrop's Norair, Nortronics and Radioplane di­
visions. Northrop International had cognizance of 
the corporation's expanding ties abroad, both 
through sales and through cooperation with govern­
ment agencies and manufacturing and marketing 
organizations outside the United States. 

Through the International Division, the advanced 
technology of the Northrop Corporation contri­
buted to the mutual defense and economic advance­
ment of the free nations all over the world. 

A primary responsibility of the International 
Division was the presentation to the Free World's 
armed forces of the new Northrop N-156F Freedom 



N orthrop T-38 s~t.personic t rni11ers unden uent extensive testing in 1959. 

Fighter which met the capabilities and requirements 
of the Free vVorld nations militarily and econom­
ically. 

At year-end, Northrop International was main­
taining permanent representatives in the Far East, 
with headquarters in Tokyo, and in Europe at offices 
in Paris. The International Division's head offices 
were loca ted in Beverly Hills, California. 

NORTRONICS DIVISION 

The latest major contract acquired by Nortronics 
in 1959 was for the guidance system of the Air 
Force's GAM-87A Air Launched Ballistic Missile. 
Nortronics was working with Douglas Aircraft Com­
pany, the prime contractor on the GAM-87A. 

Complicating the task of providing adequate 
guidance for the GAM-87 A was the need for precise 
"orientation intelligence" in the missile's naviga­
tional brain. Since the ALBM is intended for 
launch from both subsonic and supersonic aircraft, 
the guidance system must not only know target loca­
tion, but also must determine instantaneously its 
own location and orientation in space at the time 
of firing. 

By year-end, Nortronics' team of inertial guidance 
experts had devoted more than 13 years to the de­
velopment of advanced missile guidance systems, 
beginning with the Mark I system for the SM-62 
Snark. During the past two years, the division has 
concentrated on specific problems related to direct­
ing airlaunched ballistic missiles. 

Other guidance projects included the A-5 astro­
nertial system and A-8, an advanced star tracker for 
interplanetary navigation systems. 

LINS, a pure inertial guidance system, is designed 
for minimum preflight alignment, reliability, and 
automatic operation at low cost. It is an extremely 
lightweight precision system applicable to super­
sonic aircraft and missiles. 

Nortronics ' Datico, a universal automatic check­
out system for weapons, in use at year-end by Air 
Force maintenance depots, was being applied to 
solving test problems on Polaris, Hawk, Nike-Ajax, 
Nike-Hercules, Sergeant, Corporal, and Lacrosse. 
Datico provided stimulation, self-checking, and per­
formance evaluation, including malfunction, isola­
tion, and recording for all levels of maintenance and 

checkout. 
The ground support equipment field generally 

was of importance to Nortronics' facility at Ana­
heim, California. Contract with Raytheon Manufac­
turing Company for the Hawk Missile included 
design and production of loader, launcher, pallet, 
shipping container, loading ramp, and test fixture. 

Other Nortronics products included the "Q" Ball 
attitude-sensing nose cone for the National Aeronau­
tics and Space Administration's X-15, and VIPS 
(Voice Interruption Priority System), which was the 
first of a number of Nortronics pra jects in the flight 

safety field. 
Nortronics put increasing emphasis on research 

and development in space electronics. A $4-million 
research and development facility designed prim­
arily for work in this field, was scheduled for com­
pletion in 1960 on the Palos Verdes Peninsula. 

NORAIR DIVISION 

Progress at Norair Division was marked by nu-
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merous events during the year. Two most significant 
were first flights of the Air Force's T-38 Talon 
supersonic trainer, now in production for units of 
the Air Training Command, and the N-156F Free­
dom Fighter, under development for members of 
the free allied nations. Both airplanes were flown 
by military pilots much earlier in their testing pro­
grams than is usually programmed for supersonic 
aircraft. 

In step with the progression from development 
quantities to production aircraft, manufacturing 
facilities were relocated and enlarged for assembly 
of T-38 aircraft. As a further step in the produc­
tion cycle, Norair was to begin operation of facili­
ties at Air Force Plant 42 at Palmdale in 1960, for 
production flight operations for the Talon. 

Production of the SM-62 Snark intercontinental 
guided missile continued throughout the year, and 
missiles were delivered to the nation's first inter­
continental guided missile launch site operated by 
the 702nd Strategic Missile "\Ving at Presque Isle 
Air Force Base, Maine. Orders provided for Snark 
production through calendar year 1960. 

The company's philosophy, "Security With Sol­
Yency," involving the employment of newest ad­
vances in science, engineering and technology and 
management efficiency, proved highly successful 
during the year. New management tools, comple­
menting the division's PACE (Performance and 
Cost Evaluation) program, were installed. These 
included the Value Analysis procurement program 
and Target Cost, a method for applying total cost 
control to major projects through detailed design 
analysis. 

Research and development activities were pur­
sued in both scientific areas and in manufacturing 
techniques. The engineering department's Astro­
nautic organization was conducting advanced work 
in the fields of astrodynamics, astra-navigation, 
bio-astronautics, space electronics, space materials, 
space physics, space propulsion and space struc­
tures, in both government and company sponsored 
projects. 

Progress in the field of low drag boundary layer 
c~ntr~l aroused much interest in the field of logis­
tl.cs aircraft. Application to transport and cargo 
a1~craf~ ~ow appears feasible in providing world 
wide airlift at greatly reduced ton-mile costs. 

Technigues providing more rapid and less ex­
pensive ways of building high strength structures 
for the new generation of jet aircraft and missiles 
were being developed. Exceptional progress was 
made in the areas of honeycomb processes, numeri­
cal control and forming of new space metals. 
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Production of major airframe structures under 
sub-contract represented a significant segment of 
the Norair work load. The Division was producing 
major airframe components for the Racing KC-1 ~5 
jet tankers and 707 jet airliners and for the Mc­

Donnell F-101 fighter. 

RADIOPLANE DIVISION 

During 1959, Radioplane received a USAF devel­
opment contract for the XQ-4B, a redesigned ver­
sion of the earlier supersonic target drone, XQ-4A. 

In the meantime, the Air Force lifted the security 
wraps on Radioplane's XQ-1 and XQ-4A. 

Radioplane also received a contract from 1\Jc­
Donnell Aircraft Corporation for development of 
a recovery system for Project l'vfercury. The divi­
sion's Paradynamics group, which specializes in 
design, test and production of special parachute 
deceleration and recovery systems, was working on 

the project. 
The XQ-4 series was put into development to 

meet a USAF requirement for radar appearance 
compatibility with the Bomarc-SAGE (Semi-Auto­
matic Ground Environment) Air Defense System. 

In addition, it was designed to serve as a high­
speed target for Terrier and Genie missiles as well 
as those programmed for the XQ-4, including 
Talos, Sidewinder, Sparrow III, Falcon, Nike-Her­

cules and Hawk. 
A quantity of XQ-4 targets were being flown at 

the Army's White Sands Integrated Range Facili­
ties at Holloman Air Force Base under a tri-service 
military launch program directed by the Air Force. 

Sidewinders were fired at the XQ-4, and radar 
tracks were conducted with Talos and Sparrow III 
with actual firings scheduled in the near future. 

The missile targets were being used as part of 
the armed forces program for evaluating advanced 

weapon systems. 
The XQ-4 is launched from a B-50 ~arrier air­

craft and is ground control' ~d. Sconng, radar 
augmentation and recovery systems are included 

in the system design. 
In addition to its radar compatibility with 

Bomarc-SAGE, the XQ-4 series contain a Radio­
plane-designed flight control system ~n~orp~rat~ng 
maximum employment of advanced mtm~tunzatwn 
techniques. Its scoring ~ys~em can provide _means 
of recording and transmittmg the Juts or misses of 
attacking missiles to ground facilities. 

The XQ-1 series radar augmentation system simu­
lates a bomber. The three-stage parachute recovery 
system enables recovery over water or land and is 



initiated by command, malfunction or fuel ex­
h aus tion. 

\ir Force personnel conducting the present mili­
tary lau nch program received factory training at 
Radioplane's Van Nuys plant during the year as 
p art of the technical support provided by Radio­
plane for its missile targets. 

PAGE COMMUNICATIONS ENGINEERS 

Page Communications Engineers, Inc. was ac­
quired by Northrop early in 1959 as a wholl y-ow ned 
subsidiary. Page projects included a $25-million 
multichannel scatter communication system in the 
Pacific for the Army Signal Corps; a 1 ,600-mile 
scatter network linking Paris, Naples and Izmir for 
NATO; troposcatter test paths at nine arctic sites, 
including the Greenland ice cap, for the eastward 
extension of the DE\1\T line ; the first operational 
extended-range troposca tter communications system 
-a single-hop, 690-mile path from Cape D yer, Baffin 
Island to Thule, Greenland-for the Air Force; and 

a telecommunications network linking Tripoli and 
Benghazi, and the first phase of a na tional broad­
casting system, for the Kingdom of Libya. ·work 
began on the $ 10-million USAF contract for a com­
munica tions complex to link England, Spain and 
North Africa. 

Page also entered the new area of missile range 
instrumentation for the United States Navy at Point 

lugu, Pacific Missile Range; took an active part 
in the development studies for transoceanic tele­
vision from Canada to the United Kingdom; and 
made advanced communications design studies for 
the USAF Global Communications System. 

Notable accomplishments of the Page Research 
and Development Department included the Anti­
multipath Equipment, which provides a significant 
increase in telecommunications reliability; and the 
Decision Threshold Computer, a device which sub­
stantially improves the performance of high fre­
quency and scatter communications circuits. 

PIASECKI AIRCRAFT CORPORATION 

In June, Piasecki, pioneer of vertical lift aircraft, 
achieved successful flight of its jet-powered "aerial 
jeep". This version of Piasecki's Model VZ-8P, 
which the company designed and first flew in Sep­
tember of 1958, is powered by a Continental 
Artouste 11-B gas turbine engine. 

A rna jor step forward was taken m Piasecki's 
growth program in February, when the company 
acquired a modern electronics plant at Mayfield, 
Pennsylvania, near Scranton. The Mayfield Elec­
tronics Division is completely equipped to handle 
nucleonic, electronic and electro-mechanical manu­
facturing and assembly. Its 65,000 square feet of 
n ew buildings house the latest in research and 
quality control facilities, adding importantly to 
Piasecki's manufacturing capacity. Following the 
Mayfield acquisition, the company added a number 
of key governmental agencies to its customer list, 
including the Air Force, the Signal Corps, and the 
Coast Guard. 

In May, the company purchased exclusive manu­
facturing rights to a n ew underwater communica­
tion and detection system. Unlike Sonar, which 
accomplishes underwater transmission by sound 
waves, the newly acquired Piasecki system utilizes 
electro-magnetic means, thus promising far greater 
underwater range and sensitivity. The system has 
many important anti-submarine warfare applica­
tions. 

Piasecki's jet-powered aerial jeep. 

Piasecki continued development work on its 
"Airail", a revolutionary high-speed (300 to 400 
mile per hour intercity monorail system with cars 
of aircraft construction and propulsion. 

Piasecki continued to utilize its extensive test 
stand and research facilities to expand its growing 
experience on the ducted fan. \1\Tork progressed on 
two classified VTOL ·projects, the "Ring-vVing" 
and the "Sea Bat". 

In addition to increased domestic activities, 
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Piasecki advanced significantly its relationships 
with prominent European aircraft companies as 
part of a program to expand the market for its 
products and services. 

The Breguet-Piasecki 940 was successfully demon­
strated by Breguet Avions at the I 959 Paris Inter­
national Air Show. This new four-engine STOL 
(Short Take-Off and Landing) aircraft is the pre-

decessor to the 941, a 16-ton STOL which Breguet 
and Piasecki are developing jointly. This type of 

aircraft, which will land in extremely short dis­
tances and on unprepared fields, is of considerable 
interest as an assault transport both in the United 
States and abroad. 

The company ended the most successful fiscal 
year of its five-year history by securing a contract 
to design and build a second, m i-engine "aerial 
jeep" for the Army for comprehensive field testing. 
This second "Sky-Car" will have greatly increased 
capacity, speed and range. 

PIPER AIRCRAFT CORPORATION 

The year I 959 was by far the best in the history 
of Piper Aircraft Corporation, Lock Haven, Penn­
sylvania. Gross sales for the fiscal year that ended 
September 30, 1959, totaled .$34.2 million, an in­
crease of 21 percent over the previous year. Sales 
of $4,096,559 in the single month of May, 1959, 
were the highest monthly sales in the company's 
history. 

Production of all Piper models totaled 2,397, up 
10 percent over 1958. Piper models included in 
this total were the twin-engine Apache; high per­
formance Comanche with a choice of 250 or 180 
horsepower; I 60 horsepower Tri-Pacer and I 50 
horsepower Carribbean; Super Cub with a choice 
of 150 or 90 horsepower and PA- I 8-A agricultural 
plane. 

Deliveries of Piper's new agricultural model, the 
Pawnee, began during the summer of I 959. The 
five-passenger Aztec, new Piper twin with two 250 
horsepower engines, went on the market late in the 
year. 

Physical expansion kept pace with expanded 
sales volume. At the Piper Research and Develop­
ment Center in Vero Beach, Florida, a new 25,000-
square foot building to house tooling and plastics 
operations was completed and work was started on 
an additional 75,000 square feet of manufacturing 
space. 

Major aviation news was made by Piper in June 
when Max Conrad flew a Comanche 7,668 miles 
non-stop, from Casablanca to Los Angeles, to estab­
lish a new world lightplane distance record. 

PRATT & WHITNEY AIRCRAFT DIVISION 
UNITED AIRCRAFT CORPORATION 

Pratt & Whitney Aircraft made fresh strides in 
the liquid hydrogen rocket engine and nuclear re­
actor fields in 1959 at a time when passenger planes 
using its Turbo Wasp jet powerplants established 
world records. 

The company received many orders at home and 
abroad for its new flight-tested JT3D turbofan en­
gine and its small but powerful JT12 gas turbine. 
New vistas also opened with two other develop­
ments: joint work on a chemical electric fuel cell 
of vast potentiality; and collaring the jet's im­
mense thrust to pump gas through cross-country 
pipelines. 

Thrust chambers for the first U. S. liquid hydro­
gen rocket engine, designated XLR I I5-P-l by the 
Air Force, and other components were test-fired 
during the year in the rapid development of a new 
type powerplant earmarked for a variety of specific 
military and civilian space missions. The XLR-
1 1.5, (Air Force name for the RL-10), and its pumps, 
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control valves, nozzles, injector plates, etc., are be­
ing developed by Pratt & Whitney Aircraft's Florida 
Research and Development Center as the first of 
a family of powerplants. Test stands have been 
built to take thrusts of 300,000 pounds or more. 

Two XLR-1 15 engines, each conservatively rated 
at 15,000 pounds of thrust, will power the Convair 
Centaur space vehicle, as an upper stage of an 
Atlas missile. This will make a ,ystem capable of 
putting a 7,500-pound satellite in a nominal 300-
mile-high earth orbit, or sending a 2,000-pound 
payload on a deep space probe, or "soft-landing" 
750 pounds of instruments on the moon. The Cen­
taur space vehicle is a project directed by the 
National Aeronautics and Space Administration. 

In another space project for which the XLR-115 
has been chosen, Centaur will serve as an upper 
stage of the huge Saturn missile atop a cluster of 
rockets delivering nearly I ,500,0?0 pounds of 
thrust, and aimed to lift payloads m the range of 



35,000 pounds for a 300-mile orbit or 12,000 pounds 
for a deep space probe. The Saturn project is being 
carri ed out for the Defense Department's Advanced 
Research Projects Agency by the Army Ballistic 
Missile Agency, Huntsville, Alabama. 

To produce the new engine, which represents a 
new concept in rocketry, unique and highly ad­
vanced tools were needed. The company built a 
rocke t-engine testing complex, the first time a pri­
vate company has made a contribution of this size 
to the rocket testing capabilities of the nation. 

During the year the Navy's Bureau of Aeronau­
tics awarded a contract of approximately $2 million 
to Pratt & \Vhitney Aircraft to develop nuclear air­
craft engine hardware. It was the Navy's first such 
contract, and the components to be fabricated are 
linked with the Navy's requirements and authority 
to develop a secondary heat transfer system for an 
indirect cycle nuclear aircraft powerplant. 

The new contract will not affect Pratt & vVhitney 
Aircraft's basic nuclear studies and development 
work on advanced reactors conducted since 1953 
under the Atomic Energy Commission's sponsor­
ship. Work is being done by the company at the 
Middletown, Connecticut, Aircraft Nuclear Engine 
Laboratory, an Air Force-owned facility. The com­
pany's original nuclear engine program was spon­
sored by the Air Force in May, 1951. 

In the commercial jet age, which began in Oc­
tober, 1958, planes using Pratt & Whitney Aircraft 
JT3 and JT4 Turbo Wasp engines, commercial 
versions of the J57 and ]75, piled up records. 

Jet airliners with P&WA engines initiated regu­
lar transcontinental atJ.d round-the-world service in 
1959, and accounted for more than 25 percent of 
the seat-miles flown within the United States. By 
the second quarter of 1960 they were expected to 
increase their share of the load to about 50 per­
cent of all domestic seat-miles. 

Since inception of commercial service the Boeing 
707s and Douglas DC-8s powered by the Pratt & 
Whitney Aircraft engines had accumulated by year­
end a total of approximately 420,000 engine hours. 
The combined . total for commercial and military 
usage of the engines was nearly 6,500,000 engine 
hours. 

On May 28-29, a Boeing 707-320, or interconti­
nental jet airliner using .JT4 engines, flew from 
Seattle to Rome in a 5,830-mile nonstop flight 
which smashed a commercial jet transport distance 
record claimed by the Soviets for a 4,225-mile flight 
between Moscow and Khabarovsk, Siberia. The 
plane's time was II hours and six minutes. 

In July of 1959 another Boeing Intercontinental 

powered by four P&\1\TA .JT4s flew from New York 
to Moscow in the unofficial time of eight hours and 
54 minutes. The plane, carrying newsmen to cover 
Vice President Richard M. Nixon on his good will 
trip to Russia, bettered the record of nine hours 
and 48 minutes set by a Russian TU-114 propjet. 

Air France's first Boeing Intercontinental com­
pleted a record-smashing 5,250-mile nonstop flight 
from Seattle to Paris November 6 in nine hours 
and 24 minutes, averaging 558 miles per hour. 

Pan American vVorld Airways, also using the 
Intercontinentals powered by JT4 engines, began 

Thrust chambers of XLR-115 engines. 

round-the-world service October I 0, 1959, and cut 
flying time from 66 to less than 38 hours. A Pan 
American jet plane flew from New York to Paris 
November 10 in the record time of five hours and 
44 minutes, eclipsing their old commercial record 
of six hours and four minutes set December 12, 
1958. 

The first Douglas DC-8 jet transports put into 
service September 18, 1959, by Delta Air Lines and 
United Air Lines also were powered by Pratt & 
Whitney Aircraft engines. Twenty five domestic 
and foreign airlines had ordered planes with P&WA 
powerplants. 
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By year's end a total of 566 JT3s and more than 
400 JT4s had been delivered for use in the com­
mercial Boeing 707s and Douglas DC-8s. A total 
of 453 JT3s and 558 JT4s were scheduled for 
delivery after January I, 1960. 

Performance data on the ]75, the world's most 
powerful production turbojet, was disclosed for the 
first time in 1959 when the Department of Defense 
declassified the ]75 and its commercial version, the 
JT4. 

The ]75 with afterburner, which powers the Re­
public F-105 fighter-bomber and Convair's F-106 
interceptor, delivers 24,500 pounds of thrust. \Vith 
water injection the engine will produce 26,500 
pounds of thrust. 

In 1959 a total of 1,757 .J57s and 308 J75s were 
delivered to the military. 

A main new product in the Pratt & ·whitney 
Aircraft division of United Aircraft Corporation is 
the turbofan engine, which combines some features 
of the propeller with the thrust of a jet engine. It 
has already been selected for installation on 50 
Boeing jets used or ordered by American Airlines, 
on five DC-8s to be operated by KLM Royal Dutch 
Airlines, and on three DC-8s ordered by Iberia 
Spanish Air Lines. United Air Lines has ordered 
the turbofan, known as the .JT3D, on three DC-8s 
and plans to convert other planes in its big fleet. A 
P&1N A turbofan engine also was chosen for the 
proposed DC-9 short and medium haul plane. An 
even bigger market potential for the turbofan 
exists in the military field. The Air Force already 
has picked the turbof0n for the B-52H model of 
the long-range, eight-engined Boeing bombers. The 
turbofan engine is expected to stretch the bomber's 
"more than 9,000-mile" unrefueled range by a good 
margin. 

The turbofan promises reduced fuel consump­
tion, greater power at takeoff and cruising speed, 
ami less runway length requirements. The Pratt 
& Whitney Aircraft JT3D-l turbofan is rated at 
17,000 pounds of thrust at takeoff and will be avail­
able beginning in July, 1960. The .JT3D-3 is rated 
at 18,000 pounds, and will be available in June, 
1961. The engine was flight-tested just 18 months 
after the start of design detailing. 

The USAF selected the 600-mile-per-hour Lock­
heed .JetStar for training future bombardier navi­
gators. This plane is powered by the new 436-
pound JT 12, a single-spool, axial-flow turbojet in­
troduced in I 958. The engine develops 3,000 
pounds of thrust. This small but rugged engine 
also was picked to power two other advance(! air­
craft:~the four-engined M cDonncll 1 I 9 transport, 
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and the twin-engined North American Sabre Liner, 
and it was selected to po"·er two unmanned sur­
veillance drones being developed for the Army by 
Republic and Fairchild, and the Canadair CL--11 
trainer. A design of the engine, with afterburner, 

is capable of 1\Iach 2.0 operation. 

Pratt & \Vhitney Aircraft oaclenecl its engine 
line in I 957 ·with the H,O(HJ-pound thrust _J:"J~. 

The Navy's Bureau of Aeronautics awarded a 
.$23.5-million con tract for further development of 
the engine which has been announced as the 
powerplant for a new Navy attack plane, the 
Grumman A2F. It also "·as picked for the North 
American Hound Dog air-to-surface missile car­
ried by the B-52G "missile platform" bomber. 

The PT6, a small, lightweight free turbine en­
gine weighing only 250 pounds, \\·as introduced by 
Canadian Pratt R: \Vhitney Aircraft. It is designed 
for turboprop usc in light planes and turboshaft 
installations in helicopters. It develops 500 equiva­
lent shaft horsepower. At the other end of the 
P&\VA power spectrum is the J58, a big single­
spool turbojet in the 30,000-pouncl thrust class and 
intended for operation at high altitudes and high 

Mach numbers. 

Production of the T34 propeller turbine, which 
delivers more than 6,000 equivalent shaft horse­
power, continued for the USAF's four-engincd 

Douglas C-133 transport. 

The Patterson-Moos division of Leesona Cor­
poration of Cranston, Rhode Island, and Pratt 
& \Vhitney Aircraft during the year entered into an 
agreement for a joint research and development pro­
gram on the Hydrox fuel cell. Under a license 
from Great Britian, Leesona Corporation had been 
engaged in the development of the fuel cell for 
more than three years. The cell is a new type of 
power producing plant which converts the chemi­
cal energy of hydrogen and oxygen directly into 
electricity without the need for conventional en­
gines or electric generators. The agreement covers 
the joint development of fuel cell plants for space 
and military applications. 

In cooperation with Cooper-Bessemer Corpora­
tion, a ]57 was being modified to drive a Cooper­
Bessemer gas turbine, converting the turbojet's 
thrust into rotative horsepower. The first unit, 
being produced at Mount Vernon, Ohio, will have 
I 0,500 horsepower available for such jobs as pump­
ing natural gas through cross-country pipeline sys­
tems. Natural gas direct from the pipeline on 
which the new unit is installed will substitute for 
conventional jet fuel. The engineering staff of 



Cooper-Bessemer conceived the idea of harnessing 
the J 57's massive thrust into industrial horsepower. 
In addition to use in the natural gas pipeline appli­
cation, the companies see the device as opening up 
new sources of lower cost po" er in chemical and 
petro-chemical processing. 

Six new test cells were added to the Willgoos 
Turbine-Engine Test Facility at East Hartford, 
where jet engines and components are tested under 
a wide range of simulated flight conditions. 

Employment at the year-end was approximately 
36,500. 

REPUBLIC AVIATION CORPORATION 

The year I 959 was one of marked progress in 
several areas for Republic Aviation Corporation. 
Highlights were the increased production of the 
F-1 05 Thunderchief and the introduction of the 
all-weather 'D' model, construction of a Research 
and Development Center as part of a multi-million 
dollar expansion program, and the receipt of im­
portant new contracts in the missile and special 
product fields . 

In October, two squadrons of the Tactical Air 
Command's 4th Fighter Day Wing were brought to 
full strength 'vhen delivery of the F-105 nuclear­
carrying, Mach 2 fighter-bomber filled the comple­
ment of the 334th and 335th fighter squadrons. 

A few months earlier, the F-l05D, all-weather 
version of the Thunderchief, was completed and 
successfully flown ahead of schedule. A plan was 
proposed for the European production of the auto-

Fow· Republic F-105 noses in tactical huddle. 

matic 'D', which has a completely integrated 
bombing-navigation-search electronic system. 

Republic was still providing maintenance and 
service on the F-84F Thunderstreak and RF-84 
Thunderflash aircraft. The 'F' with a primary 
mission of fighter-bombing and the 'RF' with its 
mission of photo-reconnaissance, were in service 
with 14 allied and NATO nations. The earlier 
F-84 Thunderjet was in service with Thailand and 
Formosa in the Pacific. 

Intensifying its efforts in the Research and De­
velopment field, Republic advanced in many areas 
as part of last year's implementation of a multi­
million dollar program to increase development of 
the advanced forms of aircraft, missiles and space­
craft. Included in this program is the modernly 
equipped Research and Development Center, a 
$14-million structure which houses scientific lab­
oratories. The facility was to become fully opera­
tional in the spring of 1960, enabling scientific 
specialists to make investigations into specific dis­
ciplines comprising the multi-faceted problems in 
aeronautics, ballistics and astronautics. 

Advancing on work started last year in the area 
of high temperature hydraulics, Republic verified 
the existence of a fluid capable of operating satis­
factorily from 20 degrees to 1,000 degrees Fahren­
heit. A follow-on contract, the result of two years 
research work, was awarded the company to de­
velop and test components required for an aileron 
power control system capable of operating 
smoothly at all temperatures within this same 
range. 

In August, Republic received from the Air 
Force's '~\'right Air Development Center contracts 
for trajectory studies of space probes. The research 
projects call for the establishment of scientific 
"ground rules" for the best system for computing 
space trajectories, plus an analysis of data handling 
techniques and guidance requirements for chang­
ing the orbit of a satellite. Earlier, Republic re­
ceived a contract from the Air Force's Cambridge 

Research Center to determine the best method for 
predicting the orbit characteristics of a man-made 
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e~rth satellite using data gathered from the Rus­
Sian Sputnik II. 

It was announ e I I . ~ 
h d . c c ear Y m l9CJ9 that Republic 

a received contracts from the Office of Naval Re-
search and the Air Force Office of Scientific Re-
search for exper · . . 

· Imentatwn m development of a 
magnetic pinch 1 · . P asma engme to be used as an 
Interpianetarv I 1 · L • , Jropu swn system. Later, Republic 
announced plans to expand its Plasma Engine 
Laboratory and b . . egan constructiOn of a second 
expenmental engine. 

The rapidly growing Research and Development 
program concerne l "t If . h . . ( I se Wit vanous proJects for 
the support of li"fe . . l . m space me udmg plant growth 
under reduced pressures, water recovery, the design 
of ~ completely closed ecological system, and the 
design of a veh" 1 b . Ic e capa le not only of lanclmg on 
the Moon, but returning to Earth 

T . . 
he Alouette Jet-powered helicopter, designed 

by Sud Aviation of France and assembled and 
marketed in North A · b . . menca y Republic, contmued 
to perform diversified missions in varied climates. 
Northern Airways of Fairbanks, Alaska, where the 
temperature drops to -35 degrees Fahrenheit used 
the Alouette for forest service work and s;tlvage 
hauls. Petroleum Helicopters, Inc., the U. S.'s 
largest operator of rotary-wing craft, used Alouettes 
~o ferry passengers and supplies to off-shore oil rigs 
m the Gulf of Mexico, where the warm, moist 
cli:nate raises temperatures to I 05 degrees Fahren­
hen. !he sale of the Alouette to the Ontario Hydro 
Electnc Commission, established the first govern­
ment purchase of the craft in North America. 
~he Missile Systems Division (known as the 

Gm~ed Missiles Division previously) continued pro­
ductiOn of the Swallow advanced combat surveil­
lance drone and ground control system under a 
S30-mi11ion contract from the Army Signal Corps. 
The medium-range drone employs advanced obser­
vation equipment such as photography, radar and 
infrared to "spy" on enemy battlefield installations 
behind the lines. Jet-propelled, zero-length 
launched and recoverable, the drones are capable 

of all-weather operations. 
In October the Di\·ision was advised by the Air 

Force that it had been selected to perform two 
nuclear physics research programs under contract. 
This "·ork supplements the six anti-ICB:\1 contracts 
being performed. Earlier, \Iissile Systems an­
nounced it had received con cts from three agen­
cies for study of highly-sophisticated ballistic mis­
sile defense systems. The con tracts ca lied for 
investigation of such long range approaches to the 
problems as an invisible destructi\·e curtain in 
outer space and the harnessing of radiation to 
cause internal damage to missiles. One program 
was studying missile defense systems for 12 to 20 
years into the future. 

The Division also received its third Navy con­
tract for manufacture of a Practice Bomb Con­
tainer. The device is used in training pilots in 
the delivery of nuclear weapons. Under sub-con­
tract, the Division continued in the manufacture 
of Atlas ICBM and Thor IRBM nose cone struc­
tures. 

Among the items being manufactured by the 
company's Special Products and Services depart­
ment, established in the beginning of the year to 
provide engineering, development and manufactur­
ing service to other aviation companies and allied 
industries and to market Republic-developed com­
mercial products, were automatic circuit analyzers 
which reduce the time for electrical circuit checks 
from hours to less than five seconds for every I 00 
circuits; and a compact, automatic silver zinc bat­
tery charger capable of charging five aircraft bat­
teries and discharging another simultaneously. A 
contract for the production units of a huge plastic 
antenna to be mounted aboard Navy ships for 
tracking and guiding missiles was received in the 
beginning of the year. The contract calls for a 
number of antennas to be used with the Tartar 
shipboard missile. 

For the nine months' period ending September 
30, 1959, a net income of $2,640,254 on sales totaling 

$152,952,050 was reported. 

RYAN AERONAUTICAL COMPANY 

New concepts in propulsion related to VTOL 
capability, and in metallurgy adaptable to ex­
tremely high altitude flight and to the tremendous 
stresse.~ of rocket motor cases were advanced by 
Ryan m 1959. 

M:anwhil:, the pla.nt geared for quantity pro­
duction of Its new a1rhorne electronic automatic 
navigational systems and the most advanced version 
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of the Firebee jet target. At the same time, estab­
lished assembly lines continued to produce huge 
fuselage sections for the KC-135 jet tanker and jet 
pods and pylons for DC-8 jetliners, as :veil as Cor­
poral rocket engines, Marquardt ramJet combus­
tion chambers for the Bomarc missile, and numer­
ous high-temperature components for jet and piston 
engines. 



Successful ground launchings of R ya11 Firebees began in 1959. 

Ryan's rapid!)' expanding research and develop­
ment activity encompassed such widely varying 
projects as its vertifan , a fan technique of combin­
ing vertical take-off and landing characteristics with 
high speed forward flight ; a unique new type jet 
engine tailpipe; application of ultra-thin gauge, 
high-strength materials to an extremely high alti­
tude vehicle; and fabrication of cylinders of strip­
wound paper-thin steel capable of withstanding 
stress more than five times greater than structural 
steel used in skyscraper construction. 

An aircraft design study contract awarded by 
the Air Force crowned four years' development of 
principles of the Ryan Vertifan system, featuring 
a fan, or set of fans, horizontally submerged within 
the wing and powered by a turbine, driven by jet 
engine exhaust, to provide VTOL lift. The jet 
engine also provides conventional thrust for normal 
flight. 

For Grumman Aircraft Engineering Corp., Ryan 
began construction of an unusual tailpipe to enable 
the new Navy A2F-l carrier-borne attack plane to 

make extremely short take-offs and landings. 
The Air Force assigned Ryan the task of deter­

mining feasibility of applying thin, high strength 
materials to a vehicle expected to operate at ex­
treme altitudes to determine environmental condi­
tions affecting functoning of unique propulsive 
devices. 

The award of a contract to fabricate chambers 
for the solid rocket propellant of the Navy's Polaris 
missile disclosed that Ryan had developed a unique 
welded "strip-winding" technique, utilizing paper­
thin steel alloys of great strength wound around 
a mandrel, tackwelded, and then spotwelded to 
create the desired wall thickness. The resultant 
cylinders showed capability of withstanding stress 

to 305,000 pounds per square inch static tension 
ultimate stress. 

' 'Videspread interest throughout the industry was 
shown in Ryan's successful experiments in the revo­
lutionary new method of high energy forming, 
utilizing explosive charges lowered through a water 
container into a die containing the part to be 
formed. 

When it was determined that many hours of 
time and expensive tooling could be saved in some 
projects previously utilizing the more conventional 
drop hammer, punch press, stretch press and rubber 
forming methods, high energy forming was specified 
for an increasing number of production jobs. 

Ryan jet Firebees continued to occupy a major 
role in evaluation of the nation's air defense by 
serving as the sole targets for the second consecutive 
year in the Air Force world wide weapons meet, 
Project "William Tell II", at Tyndall Air Force 
Base, Florida, and as the targets for missiles in 
Operation "Top Gun", the Navy's fourth annual 
Naval Air Weapons Meet based at the Marine Corps 
Auxiliary Air Station, Yuma, Arizona. 

Due to enter quantity production for the Air 
Force in 1960 is the newest version of the Firebee, 
the Q-2C, which set world's records in its 1959 
testing program at Holloman Air Force Base, New 
Mexico. Among the Q-2C achievements: altitude of 
59,800 feet; Mach .96 speed endurance in a remote­
controlled flight, 96.8 minutes; uninterrupted flight 
above 50,000 feet altitude for 77.5 minutes; glide of 
9.3 minutes and 45 miles after shut-off of jet engine. 

Firebees also tested the Army's Nike-Hercules 
missile system during the winter of 1958-59 at Fort 
Churchill, Manitoba, Canada, in the coldest 
wea ther, ranging to 47° below zero, in which jet 
targets have ever been employed. 
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Successful ground launchings in a test program 
which began in 1959 at the Army's White Sands 
Missile Range, New Mexico gave the Firebees a 
new operational potential for surveillance and 
reconnaissance with the Army's ground troops. The 
tests also showed that Firebeees may be given 
greater flexibility as targets by freeing them from 
aircraft launching in regions lacking air strips and 
during periods of bad weather. 

New Firebee bases were established during the 
year at Roosevelt Roads, Puerto Rico, to provide 
targets for the Atlantic Fleet, and at Naha, Oki­
nawa, to operate with Navy and Marine units in 
the Far East. 

Ryan's first electronics production line at its 
Torrance, California, plant went into operation 
during 1959, first turning out Model I 14 ground 
velocity indicators for the Norden-Ketay Corp. as 
a vital unit of the Navy A3D Douglas Sky Warrior 
jet attack bombers. Assembly lines also were organ­
ized for the continuous wave APN-122 (V) Doppler 
automatic radar navigation equipment ordered by 
the Navy for use in six major types of planes in a 
$20-million contract, the largest electronics order 
in Ryan history. First units to reach full produc­
tion status in this contract-electronic control 
amplifiers-were delivered before mid-year. 

Meanwhile, other large-scale contracts were re­
ceived by the expanding Electronics Division, in­
cluding $5.3 million in business from Sikorsky Air­
craft for APN !97 helicopter hovering and naviga­
tion sets. The Army ordered Model 120A electronic 

navigators for its new Grumman Mohawk turbo­
prop observation plane in a contract for nearly 
$3.5 million, and the Navy tested an application 
of the APN-122 (V) for its A4D Skyhawk carrier­
based night attack jet bomber. 

As Electronics Division personnel grew from 775 
in January to more than l ,800 t year's end, phys­
ical plant facilities kept pace, with construction of 
an advanced test facility at the Kearny Mesa (San 
Diego) plant, containing more than $300,000 worth 
of equipment in a certified environmental test 
laboratory. Other new facilities, including two 
free-standing reinforced concrete towers designed 
for development of antennas for Ryanav automatic 
navigation and guidance systems, were being con­

structed. 
The flight test program of R yan's revolutionary 

new VTOL Vertiplane for the Army continued at 

Moffett Field, California. 

Disclosure was made in 1959 that Ryan built 
huge scrolls for the General Electric X-39 test 
engine which was tested with a nuclear reactor at 
the Atomic Energy Commission's site at Idaho 

Falls, Idaho. 
Ryan stock was listed on the New York Stock 

Exchange for the first time September 1 after 19 
years on the American Stock Exchange and 23 
years on the Pacific Coast Stock Exchange. 

Estimated business volume for the fiscal year 
1959 was expected to approximate the near-record 
total of $73,706,411 for the previous fiscal year. 

SCHWEIZER AIRCRAFT CORPORATION 

Schweizer Aircraft Corporation during 1959 pro­
duced complete Ag-Cat crop duster bi-planes for 
Grumman Aircraft & Engineering Corporation and 
began production on complete tail sections and 
ailerons of the Grumman Gulfstream G-159 execu­
tive type airplane. 

The company also continued production of its 
line of sailplanes including the 1-26-including the 
lOOth unit of this model-the 2-22C and the 1-23G. 
The prototype of the 1-23H, a modification of the 
l-23G, also was built. Schweizer started work on a 
two place version of the light plane, the 1-30. 

Schweizer had its biggest year in sailplane pilot 
instruction when nearly 300 students attended the 
Schweizer Soaring School. Commercial glider pilot 
licenses were given to more than 50 students, and 
private glider pilot licc:;nses were earned by about 

70 students. 
For the first time since before World War II, the 

majority of manufacturing by ~chweiz:r in 1959 was 
non-military. Also, the company contmued produc­
tion of magnetic booms for the Navy S2F; doors 
for Bell helicopters; and spare control surfaces for 

the Fairchild C-119 and C-123. 

SIKORSKY AIRCRAFT DIVISION 
UNITED AIRCRAFT CORPORATION 

The first flights of two revolutionary new heli­
copters-the HSS-2, powered by twin gas turbine 
engines, and the S-60 flying crane-highlighted the 
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year's activities at Sikorsky Aircraft. 
The HSS-2, which has a flying boat hull and is 

being developed for the Navy as an anti-submarine 



warfare system, was flown publicly for the first time 
Mar ch 24. It is the Navy's first alhveather heli­
copter. The HSS-2 also gives the Navy its first 
h elicopter tha t can both search out and destroy 
enemy submarines. Present fleet helicopters can 
perform only one of these functions during a single 
miss io n a nd still achieve m aximum designed range. 

The HSS-2 is in the weight class of a medium 
transport helicopter and can alight on and take 
off from water in an emergency. It also has the 
capability to take off, land or fl y on a single engine 
a t low gross weights, and is the first helicopter pro­
du ced under the Navy's weapons system concept. 
The HSS-2 is the second Sikorsky turbocopter built 
with a boat hull. The first was the smaller S-62, 
powered by a single engine gas turbine, which was 
first flown in May, I 958. The Navy awarded $32 
million in contracts to Sikorsky for development 
and m anufacture of the HSS-2, and production was 
under way. Both the HSS-2 and S-62 are powered 
by General Electric T 58-6 gas turbine engines. 

The S-60 crane helicopter, a research vehicle 
built in cooperation with the Navy to demonstrate 
a new concept in direct lift aircraft, made its first 
public flight April I 3. The S-60 is a literal "sky­
hook. " Instead of the conventional passenger or 
cargo cabin, the fusel age consists of a bridge-like 
boom extending from the cockpit to the tail rotor. 
A reversible seat enables the co-pilot to fly the heli­
copter from a rearward-facing position in which 
he has a clear view of the load at all times. 

The crane is described as a "prime mover" -the 
aerial equivalent of railroad locomotives and truck 
tractors-and "a universal tactical and strategic 
vehicle." The S-60 prototype is intended to dem­
onstrate the ease and efficiency with which an 
almost endless variety of loads-ranging from trucks 
and cement mixers to missiles and utility poles­
can be carried externally by a hoist or from hard 
points. 

The crane also frequently demonstrated an ex­
perimental "people pod" section-a 20-passenger, 
detachable structure suspended from the fuselage. 
Similar pods could be outfitted as communicati~ns 
centers, emergency hospitals and many other types 
of units. 

The S-60 has two Pratt & Whitney Aircraft 
R-2800 piston engines. Future cranes will be 
powered by gas turbine engines. 

The helicopter airlines also moved during the 
year to acquire aircraft powered by gas turbine 
engines. Los Angeles Airways and Chicago Heli­
copter Airways each announced that they had 
signed agreements to purchase Sikorsky S-6ls. Los 

Silwrsky S-58 sets huge powe1· line poles. 

Angeles ordered five and Chicago six. The S-61 
is a further development of the HSS-2 and will 
carry from 25 to 28 p assengers. Deliveries were 
expected in 1960-1961. 

Although Sikorsky Aircraft began production of · 
turbine-powered helicopters with the HSS-2 and 
S-62, the company continued to produce its piston­
powered S-55, S-56, and S-58 helicopters. The Nayy 
awarded Sikorsky approximately $60 million dol­
lars in contracts for further production of the 
Navy and Marine Corps versions of the S-58. The 
Coast Guard purchased six S-58s for search and 
rescue work. These were the first medium size 
transport helicopters obtained by the Coast Guard, 
which thus joined the Army, Navy and Marines in 
flying the S-58s. 

The Army's twin-engine H-37 (Sikorsky S-56 also 
flown by the Marines as the HR2S-l) made its first 
appearance in Europe with the arrival there of the 
4th Helicopter Transportation Company, an all 
H -37 unit. 

The Federal German Republic (\Vest Germany) 
ordered 25 S-58s. Including spare p arts, the order 
had a value of $8.7 million. This will give ·w est 
Germany a fl eet of 51 S-58s. 

Chicago Helicopter Airways purch ased a sixth 
S-58, giving it the largest passenger fl eet of the 
country 's three helicopter passenger a irlines. 

The Puerto Rico \Vater R esources Authority 
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purchased an S-58 for use in power line construc­
tion throughout the island. This \\·as the first time 
a helicopter had been sold for such work. Once 
the technique was perfected, the helicopter set 
upwards of 50 poles in a single day. Puerto Rican 
officials said the $450 cost of setting a pole by con­
ventional methods was slashed to approximately 
S I 30 through use of the helicopter. 

President Eisenhower continued to be the world's 
most famous helicopter passenger, making frequent 
usc of the Army and i\farine versions of the S-58, 
both when in this country and in Europe. His 
guests on flights from the vVhitc House Lawn 
included Premier Nikita Khrushchev of Russia and 
former British Prime l\linister ·winston Churchill. 

Sikorsky Aircraft embarked on an intensified 
and accelerated research program in all areas of 
direct lift aircraft. In addition to continuing its 
multi-million dollar research work in advancing the 
development of the helicopter, the company placed 

added emphasis on research into other concepts of 
VTOL and STOL. .\ch·anced research personnel 
arc looking ahead to the development of the type 
of vehicles that \\·ill meet the needs of modern mili­
tary mobility, fast inter-city transportation ;:mel a 
wide variety of cargo-carrying ancl construction 
jobs. 

The Sikorsky S-G2 made an extended tour of 
Europe. It \\·as demonstrated in France, Belgium. 
Denmark, Sweden. Non\·ay, Germany, Switzerland. 
and Italy. :\nother S-G2 demonstrator \\·as taken 
to Japan, and from there will go to India and 
Australia. 

The year marked the 20th anniversary of the 
first flight in the \Vestern Hemisphere of a practical 
helicopter, which was Igor Sikorsky's VS-~00. This 
also was the 50th year in aviation for Mr. Sikorsky, 
now 70 years old and retired engineering manager 
of the company. He continues in a very acti,·e role 
as consultant to the firm. 

L. B. Sl\1ITH AIRCRAFT CORPORATION 

The development and production of a newly 
designed cxecu tive version of the Douglas B-2G, des­
ignated Tempo II, and the continuing emphasis on 
diversification of company operations, keynoted 
L. B. Smith Aircraft's 1959 activities. 

Tempo II is the entry of L. B. Smith Aircraft 
Corporation into the advanced executive aircraft 
market. Designed to fill a gap between the many 
models of present business aircraft and the newest 
turbine powered models, the pressurized, high per­
formance Tempo II was in production at L. B. 
Smith's Miami Facility. 

For many years a leading conversion center for 
C-46 aircraft, the company, in 1958, received a 
supplemental type certificate certifying their new 
GO pao,senger, 50,650 pound gross takeoff weight 
Smith-AEF Super 46-C for transport category. By 
mid 1959, L. B. Smith Aircraft had converted and 
delivered 26 of these aircraft for airline use through­
out the world. More than 90 C-46s were converted 
through the use of kits, parts and components sup­
plied by L. B. Smith Aircraft. 

Early in 19.59, L. B. Smith's production, overhaul 
and conversion capabilities wPre demonstrated when 
the company r:ompleted the production line over­
haul of H Grumman built SA 16, twin engine Alba­
tross amphibians for the Brazilian Air F~rce, com­
pleting more than I 00 technical orders on each. 
In addition 14 five man crews were trained in the 
operation and maintenance of the amphibians. 
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The overhaul and modification of 12 C-45H 
Beechcraft airplanes for the FAA became another 
production line project for the company later in 
the year. 

Aerosmith Products, a division of L B. Smith 
Aircraft Corporation, specializes in the design, en­
gineering and manufacturing of business and com­
mercial seats, galleys and lavatories. At the end of 
1959, more than 67 airlines operating throughout 
the ·world were equipped with seats and galleys 
manufactured by Aerosmith. The division designed 
and produced passenger and crew seating for 34 
of the 47 Fairchild F-27s delivered during 1959 
for airline use. 

A Plastic and Fiberglass Manufacturing Division 
was inaugurated in mid year; thus, L. B. Smith Air­
craft became one of the few companies in the con­
version field capable of designing and produc­
ing fiberglass and plastic products within its own 
shops. 

Initial activities of the new division included de­
velopment and production of the fiberglass seats 
used in the interior of the JetStar mock-up that 
was executed by L. B. Smith and shown at the 
NBAA show in October of 1959. Fiberglass produc­
tion was begun on the seat-shells to be used in 
Tempo II. The new division produced radomes, 
spinners, air scoops and cabin accessories for the 
industry at large and for aircraft in L. B. Smith's 
own conversion shops. 



TEMCO AIRCRAFT CORPORATION 

Boeing B-52 fuselage section nears completion at Temco's Dallas plant. 

Successful flights by test versions of the Corvus 
air-to-surface missile and substantial growth in 
electronics capabilities were among highlights of 
1959. 

Follow-on contracts and new business in the air­
frame manufacturing areas kept activity at a high 
level in those fields. 

First flight of the Corvus system came on July 18 
at the Pacific Missile Range. The highly-successful 
first flight was the climax of an intensive research 
and development program by Temco, prime con­
tractor on the new weapon. 

Another Temco prime product, the TT-l Pinto 
primary jet trainer, continued to score firsts in the 
Navy's pioneering all-jet training syllabus being 
evaluated at Saufley Field, Pensacola, Florida. First 
jet solo flights in Navy primary history occurred in 
March. In August, the first night solo flights were 
recorded, extending type of training given in pri­
mary. 

Diversification of Temco products was accentu­
ated during 1959 by creation of new divisions which 
mirrored growth of the company into new fields. 
By the end of 1961, Tern co expected to have at least 
50 percent of its sales in electronics and missiles. 
The new divisions are: 

TEMCO MISSILES AND AIRCRAFT 

This division has responsibility for major air-

frame subcontract work and for such prime products 
as the Corvus and the TT-l. Airframe production 
ranged in size from 58-foot aft fuselage sections of 
the Boeing B-52H to smaller missile and aircraft 
parts. vVings and ailerons were being manufactured 
for the Raytheon Hawk Army Missile, aft fuselage 
sections for McDonnell's F-101 Voodoo; wings for 
the Lockheed F-104; wings components for the 
Lockheed C-130 and Electra, and wings for the 
Lockheed P2V. 

Metallurgical research programs, especially into 
metal-bonding techniques, resulted in new contracts. 
Components for the Boeing 707 and KC-135, the 
Convair B-58 escape capsule and the Bell Helicop­
ter HUl-A were added, along with missile shipping 
and storage containers, rocket engine casings and 
other space-age metal work. 

TEMCO ELECTRONICS 

This division was making rna jor contributions 
on classified programs of other divisions, including 
the Corvus missile, and was developing and produc­
ing electronic systems of its own design. One of 
the ne·w products brought I 0 separate contracts 
from military customers and offered possibilities 
for commercial sales. Systems under study were in 
the fields of automatic controls, instrumentation, 
radio frequency and antenna systems, radar devices. 
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TEMCO OVERHAUL AND AEROSYSTEMS 

Major overhaul and modification contracts, along 
with classified electronics refitting of aircraft, caused 
employment to increase sharply at this division, 
located at Greenville, Texas. Work in progress 
included systematic maintenance of C-97s, IRAN 
(Inspect & Repair as Necessary) contracts on KC-97s, 
and modification and overhaul of C-121 Gs, all for 
the Air Force. Follow-on contracts on this work 
totaling more than $10 million were announced in 
August. The division also was a member of a team, 
headed by Airborne Instruments Laboratory, for 
design and development of a classified airborne 
electronics system, and was engaged in other classi­
fied programs. 

TEMCO INDUSTRIAL 

This division was created in September primarily 
to utilize skilled men and the machinery not readily 
adaptable to new space-age programs. Because of 

the decline of a irframe m anufactu ring, this divisi o n 
will fabricate metal and other products for com­
mercial firms needing a southwestern facility. 

FENSKE, FEDRICK & MILLER, INCORPORATED 

This firm, a n 80 percent ov 1ed subsidiary of 
Temco, was in production on Lhe I conorama, a 
multi-channel air and sea traffic plotting sys tem 
which provides commanders with a graphic picture 
of combat situa tions almost instantaneously. Icono­
rama receives inputs from radar tra ck ing networks 
and displays the information on a large scree;1 or 
map in either two or three dimensions and in color. 
Contracts were signed with North American Air 
Defense Command and Strategic Air Command 
Headquarters for install ation of the equipment. 
In addition, more than 20 other contracts were 
received for use of FF&M devices, including Icono­
rama, in various systems now under development. 

THIOKOL CHEMICAL CORPORATION 

Thiokol Chemical Corporation continued a 
rapid expansion of facilities and an increase in the 
number of missile propulsion systems which the 
company was furnishing prime contractors and the 
military services. 

The Utah Division, which was established in 
1957, was increased to a total of 85 buildings with 
2500 employees. The first and second stages of the 
Minuteman were being developed at this division, 
as well as large rocket motors for some of the other 

- space programs. 

Approximately $7.5 million in facility expansion 
was completed this year at the Longhorn Division 
to enable production of large rocket motors for the 
Army's missile program. These included motors 
for the Nike Hercules, Lacrosse and Sergeant, as 
well as the possibility of propulsion system for the 
Pershing. 

A new rocket engine production plant was staffed 
and equipped adjacent to the Bristol Headquarters 
for the production of the Navy's new concept of 
liquid rocket engines. Engines in production at 
this plant were for the Sparrow III and Bullpup 
systems. 

. Thiokol's Elkton Division was actively engaged 
m production of R ecruit, Cajun, Subroc and space 
engines for the NASA space programs. 
. Ne_w activities evidenced in the Specialties Divi­

sron mcluded the development for Stanley Aircraft 
of escape capsules for the B-58 supersonic bomber. 

Delivery was made by the Reaction Motors Divi-
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Lacrosse 11ses Thiokol rocket engine. 

sion of Thiokol of the XLR99-RM-l engine for 
North Arnerican's X-15 projec l. Successful flights 
were made during 1959 for the smaller XLRll 
engine with the large engine flight scheduled for 
the early part of 1960. The Reaction Motors Divi­
sion also completed delivery of the engine for the 
Navy's Corvus missile. 

The Chemical Division expanded its Research 
and Development facilities at Trenton with the 
addition of new laboratory and chemical process­
ing equipment. The company was producing 
urethane, as well as polysulfide liquid polymer, 
crudes and rubber chemicals. 



Thiokol was operating four solid propellant 
rocket engine plants; two company owned and 
operated a t Brigham City, Utah, and Elkton, l'v1ary-

land, and two Government Ov\ned, operated under 
contract at the Redstone Arsenal and Longhorn 
Ordnance Works. 

TRANSLAND AIRCRAFT 

Transland, a division of Hi-Shear Rivet Tool 
Compan y, continued during 1959 as a supplier of 
aeri al a pplicating equipment to the agricultural 
avi a tion industry, and was active in further design 
and development of the Ag-2 agricultural airplane. 

The Ag-2 underwent a series of tests at the De-

partment of Agriculture Research Station, Forest 
Grove, Oregon, and another series of field tests at 
Bakersfield, California, during the year. Transland 
was evaluating several manufacturing proposals 
which would place the Ag-2 in volume production 
during 1960. 

UMBAUGH AIRCRAFT CORPORATION 

During 1959, Umbaugh Aircraft Corporation 
completed flight tests on a single place model and 
made the decision to continue designs and proto­
type building of a two-place aircraft to be known 
as the Umbaugh-18. 

Production was scheduled to start in October at 
the Fairchild Engine and Airplane Corporation 
Plant, Hagerstown, Maryland. Fairchild subcon­
tracted to manufacture the Umbaugh-18. 

Ray Umbaugh, president of the Umbaugh Air­
craft Corporation, reported that even before the 
start of production 5,000 firm orders had been 
placed. Initial schedules call for I 0,000 aircraft to 
be completed during 1960-61. 

The Umbaugh-18 is a two-place rotary-wing air­
craft that can take off and land vertically. It is a low 
cost personal transport selling for $9,995, and opera­
tion and maintenance costs are approximately six 
cents a mile when the aircraft is flown 300 hours a 
year. 

Umbaugh appointed a number of distributors 
and dealers both in the U. S. and overseas. More 
appointments were to be made later. 

The plane, which cannot spin or stall, has many 
potential uses in the industrial, agricultural, marine 
and transportation fields. It can be converted for 
dusting, spraying or cargo and also can be fitted 
with floats. 

UNITED AIRCRAFT CORPORATION 

United Aircraft Corporation continued to broaden 
its flight dimensions in 1959 with an accelerated 
program of research, development, and expansion. 

The corporation announced in July that it is 
spending $68 million to enlarge and modernize 
production and experimental facilities. All four 
operating divisions of United-Pratt & Whitney Air­
craft, aircraft and rocket engines; Hamilton Stand­
ard, propellers and modern missile and turbine 
accessories; Sikorsky Aircraft, helicopters; and Nor­
den, electronic guidance and navigation equipment 
-are included in this program as well as the 
Missiles & Space Systems division, United's Research 
Laboratories in East Hartford, and United Re­
search Corporation of Menlo Park, a wholly-owned 
California subsidiary. 

Because each division functions autonomously, 
reports of the company's technical and ·m anufac­
turing activities for I 959 are found under the names 
of the individual divisions. 

In June, United Aircraft Corporation was 
selected as the contractor for a new high-speed auto­
matic aviation weather service designed to provide 
a national system for the combined ust: of military 
and civil aviation. United was working with a team 
of seven associate companies to establish a test 
facility which will include a data processing center 
and nine stations along the Atlantic Coast. The 
basic task is to integrate available equipment and 
techniques into a single system, called \1\Teather 
Observing and Forecasting System 433L. The sys­
tem can eventually be expanded into a common 
national weather system and a global Air Force 
weather system. 

United Research Corporation of Menlo Park, 
working in the fields of aircraft and spacecraft with 
initial interest and priority in advanced propellants, 
planned to construct a new development and test 
facility in California. This facility and others, in­
cluding two new major plants for Norden, one in 
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Norden's bomb director systems. 

Norwalk, Connecticut, and another in Orange 
County, Califor~ia, will be company financed. 

A high level of development and production 
during 1959 was maintained by United Aircraft's 
divisions. In 1958, the last year for which figures 
are available, United Aircraft reported a net income 
of $42,294,728 on sales totaling $1,200,427,387. 
Total current assets at December 31, 1958, amounted 
to $334,684,568, compared to total current liabilities 
of $187,038,883 at that date. Contracts, orders, and 
government letters of intent at December 31 , 1958, 
amounted to $1.4 billion. The corporation's em­
ployment at October I, 1959, stood at approxi­
mately 55,000. 

MISSILES & SPACE SYSTEMS DIVISION 

Missiles & Space Systems, the only non-manufac­
turing division of United Aircraft Corporation, was 
engaged in a number of military studies and designs 
for the Air Force and Navy. The establishment of 
the division in July, 1958, followed several years of 
research conducted in the technologies related to 
the missile program. 

The technical staff of Missiles & Space Systems 
comprised about 80 percent of the division's per­
sonnel, with specialists in virtually all of the tech­
nologies involved in the missile and space programs. 
This division's ·efforts were devoted to the system 
management concept, using the capabilities of the 
other divisions of the corporation, .as well as outside 
firms, for production. 

Missiles & Space Systems, with headquarters in 
East Hartford, Connecticut, has grown steadily 
from a nucleus of technical personnel assigned to 
the division when it was founded, to an organization 
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of more than 200 people. Expansion of the tech ­
nical staff was continuing. 

HAMILTON STANDARD DIVISION 

Hamilton Standard during 1959 expanded its 
product diversifica tion prog-ram into new field s, 
including ground support and t: ctroni cs. Separate 
departments were es tablished within the company 
for these groups. Meanwhile, production of a ir­
craft equipment and propellers continued. 

The field of environmental conditioning was 
particularly active during the year and was m arked 
by the receipt of con tracts to provide the systems 
for the North American B-70 and Lockheed JetStar. 
The system for the North American aircraft •viii 
represent the most advanced system in the free 
world. It will be the follow-on to the modern 
systems now being produced for Mach 2 aircraft 
such as the Lockheed F-104, Republic F-105 , Chance 
Vought F8U-l, Convair F-106 and Convair B-58-
all of which use H amilton Standard systems. In the 
commercial field, the air conditioning and pressuri­
zation system for the Convair 880 continued in 
production and performed satisfactorily during the 
flight test program. 

Engine control deliveries continued in substantial 
volume during the year, with controls for the Pratt 
& Whitney Aircraft JT3 and .JT4 leading the list. 
Hamilton Standard main controls were on all 
commercial P&WA engines and the reliability of 
these units was proven by the outstanding service 
record of the Boeing 707 series and the Douglas 
DC-8 aircraft. Other engines using Hamilton Stand­
ard controls included the military Pratt & Whitney 
Aircraft .J57, ]75, ]52, and .J58; General Electric 
]79, Continental .J69, and among the smaller tur­
bines, the General Electric T58 and Lycoming T55. 

The company was awarded a contract for devel­
opment and production of the air inlet control for 
the North American B-70 bomber. This control, 
which will regulate the flow of air into the engines 
of this 2000 miles-per-hour bomber, will be the most 
sophisticated of its type yet developed. 

Deliveries of advanced fuel-air and pneumatic 
starters continued during 1959, with the pneumatic 
types for the Convair B-58 and Boeing B-52 and the 
fuel-air type for the Convair F-106 reaching a high 
point in production. The USAF Thunderbird 
flight demonstration team retrofitted its F-100 air­
craft with Hamilton Standard fuel-air starters dur­
ing I 959 and, within six months, had put over 1000 
starts on its aircraft without missing a performance. 
In addition, the team obtained tactical mobility 
and independence of ground operation. 



In the hydraulic pump field, deliveries continued 
on the radial piston types for the Convair 880 and 
B-58. Meanwhile, development was completed on a 
knee-type axial piston pump which was qualified 
and moved into prototype production near the end 
of the year. 

Hamilton Standard entered the field of cryogenics 
during 1959 with the development of a small cooler 
for infrared detector cells. The system represented 
a rna jor advance in the field permitting the cells to 
be cooled to as lmv as minus 350 degrees for greater 
efficiency and sensitivity. 

The ground support equipment department 
formed earlier in the year, succeeded in acquiring 
several production contracts during 1959. These 
con tracts included a motor to impart spin to the 
Little John rocket prior to launching; a periscope­
type probe for the inspection of the barrels of 
artillery pieces; electrical check-out carts and mobile 
ground air conditioning carts. 

In electronics, the production of helicopter flight 
controls continued, as did production of a constant 
speed device for helicopter engines. Also tempera­
ture controls were in production for the North 
American T-39 and B-70, Grumman A2F, Convair 
880 and Grumman Y A0-1. In prototype production 
were a take-off monitor for jet aircraft and static 
inverters for aircraft and missiles. A printed circuit 
facility was organized and began operation. Several 
contracts had been received at the end of the year. 

In the propeller field, production continued on 
the 54 H60 model for the Lockheed Electra and 
C-103B, and the 53C51 for the Grumman A0-1. 
These aircraft were flown extensively during the 
year and the Hamilton Standard propellers were 
performing up to all expectations. Limited produc­
tion continued on propellers for the Douglas DC-6 
and DC-7, Lockheed Constellation and other piston­
engined aircraft. 

Hamilton Standard's overhaul and repair depart­
qJ.ent, organized two years earlier, made rapid 
strides during 1959. A contract for the overhaul of 
propellers for the Air Force's KC-97 tanker was 
undertaken during the year. Several other con­
tracts for the overhaul of both Hamilton Standard 
products and the products of other manufacturers 
were received during 1959. 

NORDEN DIVISION 

Progress in advanced product development, in­
creased production of widely-accepted electronic 
components and further consolidation and exten­
sion into new facilities marked the past year's 
activities of United Aircraft's Norden division. 

On September 17, the division announced it had 
acquired an 80-acre tract in Norwalk, Connecticut, 
where it is building a new, multi-million dollar 
engineering-research and manufacturing facility. 
Construction of the new building, 'vhich will house 
operations riOlV carried on in plants and labora­
tories at Milford and Stamford, Connecticut, and 
\ •Vhite Plains, New York, began October 23. Com­
pletion was scheduled for the early fall of 1960. 

Norden also was negotiating for approximately 45 
acres in California's Orange County to accommodate 
research, development and manufacturing opera­
tions it now has in Gardena, California. A new, 
50,000-square-foot plant was contemplated which 
will replace the present leased facilities at Gardena. 
Norden will continue its development and manufac­
ture of rotating components at its modern plant and 
office facilities at Commack, Long Island, New 

York. 
Among the achievements of Norden in 1959 was 

the development and manufacture of a unique 
electronic vote tallying system for Los Angeles 
County, to be delivered for use in the county's 1960 
election. The system uses mark sensing principles 
and is designed to bring about substantial savi~gs 
in election costs b y removing the burden of tallymg 
votes from precinct workers, reducing the ~umber 
of precincts needed, and by providing earlier elec­
tion returns. The system's large ballot handler 
tabulates and sorts all sizes at rates of more than 600 
a minute. 

Also in the mark sensing field, the division was 
developing for the Educational T~sting .service, 
Princeton, New Jersey, an automatic scon.ng ma­
chine capable of grading more than 2? di~erent, 
randomly-mixed college entrance exammatwns at 

the rate of 6,000 an hour. 
The APQ-71 bombing radar was de~ivered to the 

Navy during 1959 for flight evaluation, and two 
Air Force projects were completed: the APQ-70 
radar ceilometer and a photographic overlap com­
puter. The bombing radar is a variable. sector­
scanning type of antenna. The photographic over­
lap computer provides an aerial photographer with 
a view of the terrain within the camera field of 
view, and automatically actuates the shutter to give 
a predetermined amount of overlap on consecutive 
photographs. 

Developments in Norden's industrial control pr-o­
gram resulted in two numerical positioning systems 
for controlling machine tool operations such as 
drilling, reaming and milling. Although initially 
designed to control individual machine tool opera­
tions, the basic techniques developed by the clivi-
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sion can be used to automate complete production 
lines of automatic machines in a variety of m­
dustries. 

In 1959, Norden also completed and tested pro­
totype models of its miniature all-attitude inertial 
platform. This provides a basic module around 
which a diverse line of guidance, navigation and 
attitude control systems will be built for missile, 
aircraft and drone applications. 

Other developments included a unique method 
for acquiring and presenting terrain clearance in­
formation which enables all-weather operation of 
aircraft. For industrial and military applications, 
a small fully-transistorized and self-contained tele­
vision camera was developed and evaluated. Also 

engineered and developed was a cathode-ray dis­
play (contact analog) which presents coordinated 
information in symbolic form (patlm·ays, speed 
markers, compass-oriented grids). This device pro­
vides a submarine's helmsman with command and 
situation information and is applicable to air­
craft and helicopters. 

Also in 1959, Norden not<.: increased production 
and usage of its line of components, including ana­
log-digital-converters, synchros, potentiometers, re­
solvers, tachometers, and gyros. .\fany of these 
units are important parts of the guidance systems 
of today's jet aircraft and missiles. Increased engi­
neering effort resulted in new components \\·hich 
are more precise and smaller and designed to meet 
more stringent environmental conditions. 

VANGUARD AIR AND MARINE CORPORATION 

Vanguard Air and Marine Corp. was formed in 
February, 1958, to do research and development in 
the field of vertical lift aircraft. ·work on the first 
development continued through early 1959 and 
culminated in the testing of the Vanguard "Omni­
plane." This airplane, the so-called "fan-in-wing" 
type, was developed at company expense to provide 
a full scale flying test bed for future development 
of the fan-in-wing VTOL airplane concept. 

The basic features of the Vanguard fan-in-wing 
type aircraft are the installation of two horizontal 
ducted rotors laterally disposed inside a low aspect 
ratio wing and the closures on top and bottom of 
the ducts which convert the ducted rotors into 

wings for high speed forward flight. In addition, a 
ducted pusher propeller is used providing fon,·ard 
propulsion as well as airflow over the tail surfaces 
to give pitch and yaw control during low speed or 
hovering Hight. In August, a ground and full scale 
wind tunnel test program on the Omniplane was 
started under the sponsorship of the Air Force's 
Air Research and Development Command. The 
full scale wind tunnel tests were scheduled at the 
Ames Research Laboratory of the NASA. 

Work was started on a four-place executive VTOL 
airplane for the commercial market and plans were 
being made for the design of a 40 passenger Short 
Haul Transport version. 

VERTOL AIRCRAFT CORPORATION 

During 1959 Vertol Aircraft Corporation began 
engineering and production activities on more ad­
vanced versions of its multi-turbine powered Model 
107, expanded its scope of interests in VTOL/STOL 
aircraft designs, more firmly established the com­
pany's total capabilities in the general products 
field and intensified its efforts in the international 
markets. 

In March, the Army announced that Vertol had 
been selected to build its new two- to three-ton 
capacity transport helicopter, designated the YHC-
1 B "Chinook." This aircraft, which followed the 
functional design concepts of the company-de­
veloped Vertol Model 107, eventually will replace 
all the Army's "obsolescent piston-powered trans­
port helicopters." By mid-year, engineering and 
tooling for the production of an initial quantity of 
these aircraft w<:~s underway, with roll-out for the 
first Chinook scheduled in the fall of 1960. 
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In May, Vertol introduced the Vertol 107 Model 
II multi-turbine powered commercial helicopter and 
later in the year New York Airways signed an 
option agreement for the right to purchase the 
first five airline versions of this aircraft to be pro­
duced by the company. The Model II, equipped 
to carry 25 passengers, will be available in early 
I 961. 

August 27 marked the first flight of the Army 
YHC-1A light tactical transport at the Vertol plant 
in Morton. A service test quantity of this I ~-ton 
payload version of the Model 107 was originally 
ordered by the Army in July, 1958. 

A practical demonstration of battlefield mobility 
using the light tactical transport was conducted at 
Aberdeen Proving Ground, early in October. The 
Vcrtol Model 107, prototype for the YHC-IA (and 
YHC-1 B) carried an entire Little John weapon 
.~ystem internally, unloading the crew and its 
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weapon at a pre-arranged firing site. The entire 
operation from unloading, through firing the rocket 
and redeploying the crew, took II minutes and 27 
seconds. This demonstration was the climax to 
several months of touring, for the Model 107 pro­
totype. Beginning with the Salon L'Aeronautique, 
in Paris, in June, the twin-turbine powered trans­
port covered 2,500 miles in ten weeks, visiting key 
military and commercial operation bases in north­
ern Europe. During its tour, the tandem-rotored 
Model 107 partly demonstrated the newest concepts 
of multiturbine powered helicopter transports, 
which embody high performance, quietness in flight, 
lower vibration levels and functional design features 
applicable to a wide range of military and civil 
transport missions. 

Along with continuing flight test programs of the 
Vertol 76 (Army VZ-2) tilt-wing VTOL aircraft in 
cooperation with the National Aeronautics and 
Space Administration, Vertol expanded its aCtivi­
ties and interests in the broad field of VTOL and 
STOL aircraft. Wind-tunnel and design studies 
were underway to evaluate the feasibility of such 
principles as unloaded rotor, ducted fan and ground 
effect. During the American Helicopter Society 
Forum, held in May 1959, Vertol's engineering staff 
was presented the Grover E. Bell Award, in rec­
ognition of its achievements with the Vertol 76 
tilt-wing VTOL. 

The company's diversification program, begun 
two years ago, continued to expand and strengthen 
the product base. In October, it was announced 
that 21 separate contracts, covering diverse fields, 
had added more than $3.5 million to Vertol's sales 
volume during the past two years. Included in its 
general products programs were production of com-

ponents for the Army's Hawk missile system and a 
50-ton, 1 04-foot long radar antenna for a new 
USAF early warning system. 

Allied Research Associates, Inc., wholly-owned 
subsidiary of Vertol, continued to expand its ac­
tivities during 1959. The number of personnel in­
creased by 20 percent bringing the total of 226 of 
which over 50 percent were of the professional level. 
Sales increased approximately 20 percent. Programs 
underway at this basic research engineering organi­
zation were in such areas as GLIPAR (Guide Line 
Identification Program for Anti-Missile Research), 
which is part of Project Defender being conducted 
for ARPA; development of a system to interpret 
data transmitted from meteorological satellites, de­
velopment of a new concept in vibration isolation 
for gyroscopes and other delicate navigation equip­

ment. 
With an increasing interest in helicopters being 

actively pursued · by both the government and mili­
tary services in Canada, initial steps were taken to 
expand Vertol's subsidiary company. In line with 
this, the name of the Company was changed to 
Canadian Vertol Aircraft, Ltd., in October. 

Vertol sales of $29,568,110 for the first nine 
months of 1959 were closely comparable to 1958 
sales of $29,668,8 I 5 for the same period. Net earn­
ings for the first nine months of 1959 were $109,558 
compared to $345,71 I for the same period of 1958. 
These lower earnings reflect a loss of $248,625 for 
the third quarter which is the result of non-recurring 
special charges amounting to $659,000 before taxes. 
Earnings for the remainder of I 959 were expected 
to return to the level experienced during the first 
half of the year. Backlog of business as of Septem­
ber 30, I 959 was $29 million. 
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WESTERN ELECTRIC COMPANY 

During 1959 the ·western Electric Company con­
tinued to ·play a major role in security projects. 
The armed forces called upon the company to ful­
fill major national defense responsibilities on the 
basis of the unique abilities developed by Western 
Electric in doing its job in the telephone industry, 
and on the strength of its past performance in ac­
complishing highly technical, complex projects en­
compassing a broad scope and involving large-scale 
operations. It was estimated that Government sales 
would be approximately $650 million. 

Continuing its work in the guided missile field, 
"\<\!estern Electric performed considerable work to­
ward the mechanization of products for the Nike­
Zeus system, the latest member of the Nike family. 
Much of this work involved development of new 
transistors and deposited carbon resistors. 

The latest addition to the "family," the Nike­
Zeus anti-missile missile system, was in active 
development. Bell Telephone Laboratories was 
assigned the research, development and design re­
sponsibilities for the system whose objective will be 
to intercept and destroy invading intercontinental 
ballistic missiles. Western Electric Company, the 
manufacturing and supply arm of the American 
Telephone and Telegraph Company, was to con­
tinue as the prime contractor for the research and 
development of this anti-missile device. 

In addition to the Nike work, activity continued 
on a number of important projects for the Army, 
Navy and Air Force. These projects included data 
transmission systems, weapons direction equipment, 
underwater sound operations, guidance systems for 
ground-based Terrier missile and the Titan inter­
continental ballistic missile. 

During 1959, "\Vestern Electric continued to play 
a key role as the prime contractor for the communi­
cations system of the Bl\.fE"\VS project. This Ballis­
tic 1\Iissile Early "\Varning System invoh·ed "\\"estern 
Electric in the fields of desirrn, installation, and 
testing. This system, as tht tame implies, is an 
electronic system providing detection and early 
warning of attack from enemy intercontinental 

ballistic missiles. 
In May 1959, the company completed the Aleu­

tian Extension of the DE"\V Line, the westward 
segment of the communication and warning facili­
ties of the Distant Early "\·Varning Line. "\Vork con­
tinued on the eastern segment, DE\V East, which 
will extend the chain of radar warning stations to 
Iceland, 1200 miles east of the terminal on Baffin 
Island in Canada. As an adjunct to the Early 
Warning System, Western Electric was awarded a 
contract to design and install a communications 
network in support of the Air Force facilities in the 
Aleutians. This project called for greater spacing 
between stations and will require advances in the 
.state of the art of "forward propagation tropospheric 
scatter" radio techniques, so called because the 
radio waves are reflected off the troposhpere. This 
network will expand existing communications facili­
ties in the completed Aleutian extension, and also 
in the Alaskan White Alice communications system. 

Other government communications projects in­
cluded the coordination of work for the SAGE 
system of continental air defense, engineering and 
implementation projects under BMEWS in con­
nection with Operation Polevault, communication 
and testing for TEXAS TOWERS and a contract 
for an Army communications system which will in­
volve a world-wide network. 

WESTINGHOUSE ELECTRIC CORPORATION 

During 1959, Westinghouse Electric Corporation 
continued to expand its activities in fields relating 
to the aircraft and missile industry. New advanced­
technology groups, new products and new systems 
we:e developed to satisfy the rapidly-changing re­
qUirements for electrical and electronic equipment. 

Plans were announced for the creation of a cen­
tralized research and development center in the 
Pittsburgh, Pennsylvania, metropolitan area. The 
c~nter _will bring together on a single site in 
Churchill Borough, 10 miles from downtown Pitts­
burgh, a11 the key personnel associated with the 
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company's broad centralized program of basic and 
applied research. Ground was to be broken early 
in 1960 for two new buildings to be constructed on 
the 100-acre site now occupied by the Westinghouse 
research laboratories. Full occupancy of the facili­
ties was scheduled for 1961. The Westinghouse ma­
terials laboratories, the new products laboratories, 
the manufacturing planning and controls labora­
tories and the patent department will join with the 
research laboratories to make up the new research 
and development center. An estimated 1750 scien­
tists, engineers and supporting personnel will occupy 
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the center. The new center will comprise a total of 
712,000 square feet of floor space and will contain 
some 450 individual scientific laboratories. In addi­
tion , 35 general service functions that support the 
work of the scientists and engineers will be com­
bined and housed on the site. 

A new space technology section was formed in 
the aircraft equipment department of Westinghouse 
in Lima, Ohio. The space technology section will 
be responsible for the development of advanced 
electrical systems. These systems may include special 
auxiliary power units which can be powered by 
turbine, nuclear or solar means. This section will 
also have the responsibility for devices and other 
products for flight vehicles associated with the space 
age. 

An astronuclear laboratory where scientists will 
undertake the development of nuclear energy for 
outer space was also announced by Westinghouse. 
The laboratory will be located in the Pittsburgh, 
Pennsylvania district and will be part of a new 
Westinghouse atomic power division. This division 
does not include the Bettis Atomic Power Labora­
tory of the U.S. Atomic Energy Commission which 
is operated by Westinghouse. 

An important forward step in the development of 
thermoelectric materials for the direct conversion of 
heat into electricity at high temperatures was made 
by scientists at the Westinghouse research labora­
tories in Pittsburgh. They developed a thermo-

electric material-the most efficient of its type yet 
discovered-for use in the temperature range from 
850 to 1500 degrees Fahrenheit. This top tempera­
ture is well above the melting point of aluminum, 
magnesium and many common thermoelectric ma­
terials. Development of the new material fills a gap 
in the substances which up to now have been avail­
able for thermoelectric power generation. It was 
expected to find immediate use in thermoelectric 
devices operating at temperatures well above those 
previously considered practical. 

Also during 1959, engineers from Westinghouse 
and Boeing unveiled a space age thermoelectric 
generator. 

The operable thermoelectric generator which, by 
itself, weighs three pounds and measures 20 inches 
in length, is capable of converting the energy of the 
sun into 2.5 watts of power-enough to operate a 
radio transmitter broadcasting a strong signal back 
to earth. 

A sun powered thermoelectric unit shows con­
siderable merit as a source of auxiliary power for 
space missions that may take months or even years 
to complete. 

A thermoelectric generator at least ten times 
larger in electrical output than any similar device 
ever constructed in the United States was built by 
Westinghouse. The new 100-watt generator is known 
as T AP-100 (terrestrial auxiliary power, 100 watts). 
It represents major progress in the search for com­
pact power sources required for remote sites. 

The generator was developed for the Air Research 
and Development Command (ARDC). Westing­
house efforts were sponsored by ARDC's Rome Air 
Development Center, Griffiss Air Force Base, Rome, 
New York. 

About the size of a medicine ball and weighing 
40 pounds, the Westinghouse TAP-100 generator 
delivers three times as much power per pound of 
weight as any previously announced generator, and 
it transfers into a comparatively large-scale device 
the advantages of thermoelectric power generation 
previously attained only in smaller units. TAP-100 
operates at a temperature of 850 degrees Fahrenheit 
-higher than the melting point of zinc. 

Westinghouse scientists were also developing an 
advanced version of TAP-I 00 which will be fired 
by nuclear fuel in the form of an efficient, long­
lived radioactive isotope. 

In the field of "molecular electronics" a $2 mil­
lion development contract was awarded to Westing­
house. The contract was issued by ARDC's Wright 
Air Development center as part of a broad program 
effort in this new electronic area. 
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TAP-100 themoelectric generator. 

The Westinghouse development centers on a 
revolutionary method of "growing" germanium 
crystals as thin, uniform, flat ribbons instead of 
round ingots. Research results indicated that the 
new method may lead to the development of outer­
space electronic equipment 1,000 times smaller and 
lighter than anything now in existence. Westing­
house air arm division in Baltimore has manage­
ment responsibility. 

New Westinghouse semiconductor products for 
aircraft and missile applications included a series of 
light-weight high-power silicon rectifiers (Type-
300). They are available in nine peak-inverse­
voltage ratings ranging from 50 to 500 volts. The 
hermetically-sealed cells can be used to provide up 
to 70 amperes of forward direct current. 

The high-current units weigh less than three 
ounces. They feature rugged ability to operate in 
high ambient temperatures-up to 190 degrees C 
junction. 

The Army Signal Supply Agency, Fort Mon­
mouth, New Jersey, awarded the Westinghouse 
electronic tube division, Elmira, New York, a re­
search and qevelopment contract for a receiving 
tube envelope capable of operating with an ambient 
temperature of 932 degrees F. 

The program consists of evaluating the ability of 
PYROCERAM-one of Corning's crystalline ma­
terials made from glass-to maintain a high vacuum 
even when opc:;rating at such elevated temperatures. 
The study will include the ability of the material 
to perform satisfactorily at high temperatures, as 
well as methods and materials for joining and means 
for making electrical connections to electrodes in­
side the envelope. 

A m.ew Westinghouse product was the "Perma­
chon" -a small size pickup-storage tube for high reso­
lution, long-storage continuous-reado~t applications. 

Called the WX-3989, it has optical pickup capa­
bilities comparable to a vidicon and will operate 
in a standard vidicon camera. It incorporates a new 
storage material which will retain a stored charge 
pattern. while it is scanned by an electron beam. 
Resolution of the stored image is exceptional. This 
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tube will store an image written either opticall y or 
electrically, then scan out the image many times 
without significant degradation . 

Another tube available is a new high-power 
triode, type WL-7413, for radar pulse modulator 
service. It is capable of handling eight megawatts 
of peak power. The tube, which requires only 40 
kw of peak driving power, < 1 be used without a 
high-power pulse transformer because of its 50-kv 
plate voltage. 

A light image intensifier tube, Type vVL-7257, 
was another new product developed by \~Vesting­

house. Light images at levels as low as JO-i foot­
candles can be intensified over IOOO times. 

A new seven-inch-diameter nine-pin displ ay tube 
(Type 7 AUP4) designed for airborne and monitor 

applications features a small Ys-inch-diameter n eck 
for decreased deflection power. The over-all length 
of the tube is 8% inches and is of the electrostatic 
focus, magnetic-deflection type. Deflection angle of 
the 7AUP4 is 70 degrees. 

For radar applications, a new high-resolution low­
video-drive cathode ray tube (WX-3798) for use 
with transistorized video amplifiers was developed 
by Westinghouse. Drive requirement for the WX-
3798 is from five to ten volts for peak brightness, as 
compared to 35 to 40 volts required for conventional 
tubes. The new tube produces a scanning line of 
only 0.0015 inches wide. Video bandwidths up to 
20 megacycles can be achieved. 

A family of three new radar display tubes, Types 
IOWP7A, 10KP7B and 12ABP7A was being pro­
duced. 

The I OKP7B is a I 0-inch magnetic-focus, mag­
netic-deflection, long persistence radar display tube 
of round-glass construction. This tube features a 
metal backed screen to improve light output, pre­
vent ion spot blemish, and reduce undesirable 
screen charging. The faceplate is made of neutral 
gray glass to minimize reflections and improve con­
trast. In addition, the tube employs an improved 
resolution electron gun. 

The I OWP7 A has an aluminized screen for in­
creased brightness and has a no-ion-trap gun. The 
gun features improved resolution capabilities. 

Employing a low-voltage electrostatic focus giving 
high definition, the I2ABP7A is a 12-inch round 
display tube which has a metal backed screen for 
improved contrast and greater light output. This 
tube employs a low-voltage electrostatic focus gun 
having high definition. The faceplate is of gray­

filter glass. 
A new search radar developed for the Navy by 

Westinghouse departs from previous radar designs 



in that it is crystal controlled, thereby achieving 
extremely high stability .. -\lso, instead of the usual 
rectangular pulse, a shaped pulse was designed to 
decrease the required bandwidth for operation; this 
allows the high-power system to work in crowded 
environments without interfering with other elec­
tronic de,·ices. To simplify maintenance, the neces­
sary testing equipment is built into the unit. 

:\!so, in the radar field, a new magnetic-core 
memory system with extreme speed was being devel­
oped for a computer system that will be used in a 
target-sorting capacity for airborne radar operation. 

Development of an airborne device, called a 
polarization switch that will filter out radar images 
of storms and heavy clouds and thus permit all­
weather jet interceptor pilots to see their targets 
more dearly was announced by 'Vestinghouse. 

The development will increase radar range be­
tween five and ten times the present maximum in 
storms. This is possible because it eliminates much 
of the "clutter" on the radar scope reflected from 
storms and clouds. Thus, the radar signal bounc­
ing back from the target aircraft shows up propor­
tionately better. 

A computer that was originally developed for im­
proving radar operation was also made an aircraft 
navigational aid by 'Vestinghouse. In a moving air­
craft, the radar signal frequency hitting the ground 
is changed due to Doppler effect, and shows up in 
the radar system as unwanted noise, or "clutter." 

A computer was designed to constantly determine 
the approximate ground speed from air speed, wind 
speed and direction, and trigonometry. Then, 
knowing the approximate ground speed, the com­
puter calculates the clutter frequency and filters it 
out for improved radar reception. 

The new application of this computer is to use 
the clutter frequency's Doppler effect to compute 
the actual ground speed. Hence, the total system 
uses the airborne fire-control radar for both 
Doppler navigation and fire controL 

Another Westinghouse Electric Corporation com­
puter under development will be a hybrid of two 
basic computing techniques, digital and analog. 
The standard analog computer uses one element to 
perform a single function in a fixed-wired design; 
digital computers on the other hand use only one 
basic arithmetic unit, with some elements for add­
ing, others for multiplying. Consequently, the 
digital computer has considerable flexibility, and 
need be merely programmed to handle all types of 
problems. 

Design engineers were also finishing work on an 
analog computor that will also be programmed. The 

computer will accept inputs in analog form, be 
directed to a basic arithmetic unit that can add, 
multiply, etc., as instructed; the outputs are in 
analog form, ready for use in the system. Errors 
per operation are only about one-tenth of one per­
cent, and the computer will operate in ambient 
temperatures from minus 55 to plus 100 degrees C. 
.-\n immediate application for the new computer is 
in \\'estinghouse track-while-scan radar equipment, 
where multiple targets are invoh·ed. 

.-\ new radar antenna that may be the forerunner 
of antennas for powerful, long-range, antimissile 
radars of the future was announced. An important 
characteristic of the antenna-known as a Helis­
phere-is that it scans the sky throughout a com­
plete circle without any motion of the antenna 
structure itself. In contrast, a conventional radar 
antenna must rotate continually as it sweeps the sky 
in search of flying aircraft. In addition, the Helis­
phere antenna is extremely effective in concentrat­
ing high-frequency radar waves into an intense, 
narrow, moving beam. 

Experimental versions of the Helisphere included 
both rigid and inflated balloon-shaped models. The 
inflated version offers the additional advantage of 
a large structure that is light in weight, portable, 
and quickly and easily erected. 

The Corporation's Air Ann Division in Baltimore 
was developing a defensive system for the Air Force 
B-70 Valkyrie. The system will act as an electronic 
shield to protect the intercontinental bomber from 
enemy attack. Award of the multi-million dollar 
contract was announced jointly by North American 
Aviation, Inc., B-70 weapon system contractor, and 
vVestinghouse. 

The defensive system will make use of electro­
magnetic and other techniques to make it difficult 
if not impossible for enemy aircraft or missiles to 
successfully attack the B-70. This system with its 
advanced technical developments will greatly in­
crease the manned aircraft's capacity of self­

defense. 
The Westinghouse aircraft equipment depart­

ment in Lima, Ohio was awarded a production con­
tract approximating $1 I million to manufactm:e 
electrical power generating systems for the An· 
Force B-58 Hustler. The contract was awarded by 
Convair Division of General Dynamics Corpora­
tion, prime contractor for the B-58. Delivery of the 
power systems was scheduled for completion in 
1960. 

The contract also included responsibility for sup­
plying spare equipment, training of personnel and 
other phases in support of the B-58 program. 
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For the Lockheed Jetstar, \Vestinghouse received 
a $250,000 order for static im·erters using silicon 
transistors. These units are each rated at 3 kva. 

A new model of the ]34 jet engine was being 
produced. Designated the J34-vVE-48, the "hot 
end" of the engine is a basically ne'~ design and 
features a single-stage turbine. Each of the seven 
previous J34 models used a two-stage turbine. 

The single-stage turbine engine has fewer parts, 
weighs less, operates at increased speed, and pro­
vides easier access for maintenance service. It also 
has improved heat distribution for higher operating 
temperature possibilities, a greater potential for 
extended periods between m·erhauls, and better 
reliability and durability. The Navy Bureau o.f 
Aeronautics officially approved the new model for 
production after the engine had undergone almost 
1600 hours of tests, including in-flight tests and a 
150-hour military qualification test. The J 34 jet 
engine is used to power the T2J "Buckeye" jet 
trainer aircraft being built by North American 
Aviation in Columbus, Ohio. The T2J was being 
used for training Navy instructors at Pensacola, 
Florida, and Memphis, Tennessee. 

\Vestinghouse received an S 11 ,355,000 order for 
production of the new-model engine through 
August of 196 I. It will become effective on com­
pletion of an existing Bureau of Aeronautics pro­
duction contract. Another contract for $4.8-million 
covered an engineering development program on 
turbojets at the \Vestinghouse plant. 

New orders totaling over $7.5 million for jet 
engine spare parts for the Navy were also received 
by \Vestinghouse. The orders cover additional parts 
to support flight operations of the Westinghouse 
J34 turbojet engine. Parts will be made at the com­
pany's Kansas City plant and shipped to Naval air 
stations at Pensacola, Florida, and Patuxent River, 
Maryland. Various quantities of some 160 in­
dividual spare parts and subassemblies were in­
cluded in the orders. Shipments were to be on a 
monthly quota basis throughout 1960. 

Goodyear Aircraft Corporation awarded con­
tracts totaling almost $1-million to Westinghouse 
for electrical equipment to power and guide Atlas 
missile erectors. A control system makes it possible 
to store the missile horizontally and erect it to a 
firing position in two minutes at the push of a single 
button. 

An additional $5,250,000 order was awarded West­
inghouse under a Navy contract for initial work on 
launching systems equipping four nuclear-powered 
submarines to fire the ballistic missile Polaris. These 
four craft, belonging to the Navy's second genera-
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tion of Polaris submarines, arc the Ethan .\lien, 
Sam Houston, Thomas :\. Edison and John 

Marshall. 
This order brought to approximately S•15-million 

the total Navy awards to \Vestinghouse for the de­
velopment and production of Polaris launchers. In 
addition to the four Polaris s\1' narines of the latest 
class, these contracts includeu funds for handling 
and launching equipment in the first five Polaris 
submarines- The Ceorge \Vashington, Patrick 
Henry, Theodore Roosevelt, Robert E. Lee and 

Abraham Lincoln. 
Test launchers were built at \Vcstinghouse Elec­

tric Corporation's Sunnyvale division for under­
water, surface and land-based launchings. Using 
compressed gas, the underwater test launchers 
ejected dummy missiles successfully many times from 
beneath the waters off the southern California coast 
at San Clemente. On August 27, 1959, the Navy 
announced that a Polaris test rocket had been fired 
successfully from a surface ship ofi Cape Canaveral, 

Florida. 
The \Vestinghouse Sunnyvale division held the 

prime Navy contract for the Polaris Launching and 
handling system. Lockheed Missiles and Space divi­
sion in Sunnyvale is Polaris missile system manager. 

The nation's second missile-firing nuclear sub­
marine, the Patrick Henry, was launched on Sep­
tember 22 from the shipyards of Electric Boat 
Division, General Dynamics Corporation, Groton, 

Connecticut. 

The Patrick Henry will be powered by an atomic 
reactor similar to other Westinghouse-designed 
nuclear reactors which have driven Navy atomic 
submarines to new speed records and which made 
possible voyages beneath the North Pole. 

The Westinghouse air arm division in Baltimore, 
Maryland, was awarded a contract for more than 
$10-million to build additional terminal guidance 
systems for the Bomarc area defense missile. Pro­
duction of additional target seekers was to run 
through 1960 on the basis of existing contracts and 
the new award from the Boei1. r Air11lane Company, 
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prime contractor to the Air Force for the supersonic 
ground-to-air missile. 

'This brought the total value of Bomarc contracts 
awarded to the air arm division to approximately 
$GO-million. The air arm division was manufactur­
ing terminal guidance systems for the BOMARC 
JM-99 in production quantities. Westinghouse also 
was working on a development contract from Boeing 
for a terminal guidance for the advanced IM-99 
which will have increased capacities. 



SYSTEMS AND COMPONENTS MANUFACTURERS 

Main jJ/an/, of A eronca shows new l1m zing facilit y (l eft ) completed in 1959. 

AERONCA MANUFACTURING CORPORATION 

Aeronca Manufacturing Corporation had an 
eventful year in 1959. It expanded its facilities at 
Middletown and merged with Longren Aircraft 
Corporation creating the Aerocal Division for all 
vVcst Coast activities. The former Baltimore Divi­
sion was reorganized, adding many outstanding 
scientists and executives in the field of space science. 

During the year the company achieved a leading 
position in the field of production of brazed honey­
comb structures and the development and produc­
tion of other high-temperature structures. 

Aeronca completed over 62,500 square feet of 
manufacturing floor splace to provide a completely 
integrated facility for the manufacture of brazed 
honeycomb structures. This facility houses some of 
the largest, most modern furnaces and supporting 
equipment in the industry, including a completely 
original process for inspection and test of large and 
complex panels. 

The former Baltimore Division became the Aero­
space Division and its technical staff was strength­
ened with the acquisition of a group of top-level 
scientists having broad experience in space flight. 
This clivison was scheduled for additional expan-

sion and will become the focal point for corporate 
planning for participation in space and missile sys­
tems and sub-systems development and production. 
Research and development continued on a family 
of low cost Mach 1.2 and Mach 3 target missiles. 

The former Longren Aircraft Corporation was 
merged with Aeronca in April and was being op­
erated as the Aerocal Division of Aeronca. The 
Aeronca-California Corporation was integrated 
with the Aerocal organization. These facilities 
were being used for the production of B-52 fuel 
tanks and pylons, KC-135 and 707 structural mem­
bers, and a variety of aircraft and missile compo­
nents. Research in the development of production 
methods for the use of molybdenum, Rene 41, 
Vasco-jet and other exotic materials was being car­
ried out in the Aerocal facility. 

Aeronca was awarded a major part of the B-70 
weapon system requiring design, tooling and pro­
duction of brazed sta inless steel honeycomb wing 
structures under sub-contract to Boeing A irpla ne 
Company, Seattle, ·w ashington . 

In addition to production of elevon web panels 
for the Convair B-58, Aeronca contracted to pro-
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duce pylon panels, nacelle panels and additional 
wedge and flat panels for this airplane. 

Grumman Aircraft Engineering Corporation 
awarded Aeronca a contract to design, tool and 
produce the speed brake assembly for the Navy's 
A2F airplane. This structure, due to environmental 
requirements, is produced from A286 stainless steel 
honeycomb and facing sheets. 

An entry into the missile ground support field 
was realized during the year when Aeronca was 
selected by The Raytheon Company to produce bat­
tery control and maintenance shelters for the Hawk 
Missile System. The ensuing design resulted in the 
development of a basic shelter unit which offers 
greater versatility for the installation of electronic 
equipment, greater payload capacity and a new con­
cept of extremely light weight basic structure. 

Another new field was entered when the company 
received contracts to produce several types of air­
borne antennas. These units were designed, tooled 
and produced incorporating the use of bonded 
aluminum and phenolic resin materials, making 

considerable weight savings possible "·ithout sacri­
fice of structural integrity ami adding a longer sen·­
ice life to the components. 

Production of major assemblies for the Boeing 
B-52G and H :\Iissile platform continued during 
the year. These assemblies included rudders, eleva­
tors, spoilers and "·heel wel 1 oors. 

The i\.Jiddletown Division continued to produce 
and deliver KC-135 and 707 wing center sections 
for the Boeing Airplane Company. 

A continuing program of research and develop­
ment in high-temperature structures, including 
ceramic bonding, improved methods of brazing and 
processing, improved techniques in welding and 
forming of exotic materials continued throughout 
1959 at the Middletown Division. 

In addition, the company was awarded a contract 
for the production of the Pogo-Hi target missile 
for the Army 'Vhite Sands :Missile Range. Aeron­
ca's all purpose training target missile is presently 
under evaluation. 

ALUMINUM COMPANY OF AMERICA 

Aluminum Company of America, in 1959, an­
nounced: successful forging of record-size beryl­
lium billet supplied by Brush Beryllium Company 
for the National Aeronautics and Space Adminis­
tration's Project Mercury; development of all­
aluminum solid propellant rocket motor cases that 
exhibit yield strengths greater than steels generally 
considered for the application; the Navy's all­
weather attack bomber-the A3 J Vigilante-will be 
the first craft to make use of X2020, Alcoa's lithium­
aluminum alloy; reinstatement of construction on 
certain long-term phases of its 150,000-ton War­
rick (Indiana) works smelter; resumption of work 
on a new die casting plant at Edison Township, 
New Jersey; installation of a 5,200-ton capacity ex­
trusion press at its Vernon, California, works to 
supply larger shapes demanded by West Coast air­
craft, missile and rocket industries; installation of 
a 14,000-ton extrusion press at its Lafayette (Indi­
ana) works which will be twin to an Air Force 
unit now operated by Alcoa; installation of a new 
2,500-ton vertical hydraulic press capable of pro­
clueing large impact parts for aircraft and missiles; 
development of lateral impact extrusion, a new 
metalworking technique; casting techniques to 
produce extremely large, super-strength tubes and 
rings in highest strength wrought alloy composi­
tions; supplying metal and engineering service for 
Hying platforms; availability of aluminum sheet in 
alloy 5456, highest strength composition available 
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m the readily weldable aluminum-magnesium 
series; production of closed die forgings for Lock­
heed Aircraft Corporation's new .JetStar utility 
plane; production of world's largest aluminum in­
gots for Thiokol Chemical Corporation; delivery 
of pipe for an underground network of aluminum 
pipelines installed at the Atlanta, Georgia, Munici­
pal Airport to deliver fuel to new jet airliners. 

Successful forging of a huge, heat absorbing beryl­
lium shield for NASA's man-in-orbit program was 
accomplished during the year. The dish-shaped 
piece-approximately 80 inches in diameter-was 
produced from a record-size beryllium billet sup­
plied by Brush Beryllium Company. Forging was 
carried out on a 50,000-ton capacity press operated 
by Alcoa under the Air Force Heavy Press Program. 
Beryllium, one of the lightest metals known, is 
about one-fifth the weight of steel. It has unusual 
ability to absorb large quantities of heat. For 
these reasons, the metal is a prime choice for testing 
as a heat sink to withstand the tremendous heat 
generated by air friction during re-entry and de­
scent through the earth's atmosphere. 

In the field of solid propellant rocket motor cases, 
Alcoa conducted a year-long research program. All­
aluminum cases recorded yield strengths greater 
than steels generally considered for the application. 
Early in the research program, hydrostatic testing of 
light metal cases in 7178-T6-highest strength com­
mercial aluminum alloy-exhibited yield strengths 



equivalent on a weight basis to 224,000 psi in steel. 
The one-piece cases were fabrica ted by a combina­
tion of forging, ex truding, sizing and machining 
developed by A lcoa_ 

In ano ther approach to the problem, Alcoa fab­
fri ca ted cases wrapped with fine, high strength wire. 
The streng th-to-weight ra tio exhibited b y these 
cases surpassed the magic million-inch mark sought 
for rocket mo tor case applica tions. 

The A3J Vigilante, the Navy's newest, hottest at­
tack bomber , became the first craft to have skin of 
a unique lithium-a luminum alloy developed by 
A lcoa. N orth American Avia tion ''as utilizing 
more th an 4,200 pounds of a lloy X2020 plate to 
provide the Vigilante with strength and weight sav­
ing advantages not possible with standard aircraft 
allo ys. The plate is milled into thin sheet to form 
skin for the inboard wing sections-from wing root 
to ·wing-folding joint-and the horizontal stabilizer. 

Construction on certa in long-term phases of Al­
coa 's 150,000-ton \ 'Varrick (Indiana) works smelter 
was reinstated late in 1959. Objective was to bring 
part of the operation into a sta te of readiness, so 
that one potline can be placed in production rela­
tively soon after additional metal requirements 
arise. Construction also was resumed on a die cast­
ing plant at Edison Township, New Jersey. \!\Then 
comple ted the opera tion will represent a grea tly ex­
panded replacement for the 37-year-old Garwood 
(New Jersey) works, 12 miles northeast of the new 
plant site. 

Alcoa also announced that installation h ad 
started on a 14,000-ton capacity extrusion press at 
its Lafayette (Indiana) works. 

Intrica te, close tolerance impacts-fabricated by a 
process combining extrusion and forging into one 
operation-were being produced by Alcoa in greatly 
increased sizes. Opera tion of a new 2,500-ton verti­
cal hydraulic press at the company's Cressona 
(Pennsylvania) \vorks, produced large-size impacts 
embodying such design fea tures as flanges, stepped 
sidewalls, ribs, bosses, centertubes, and multiple 
sections. Sizes range up to two feet in diameter and 
five feet in length. Impac ts, which are fabricated 
in an almost instantaneous, one-stroke operation, 
h ave properties similar to forgings and receive wide 
a pplications in aircraft and missiles. 

In a field bordering on the realm of fantasy, Alcoa 
supplied metal and engineering service to Space­
tronics, Inc., developer of a flying platform known as 
the H ydro-Air vehicle. The prototype, a tear-drop­
sh ap ed craft, is 32 feet long, 24 feet across at the 
widest point and two feet high. It was fabricated 
to prove the feasibility of cargo-carrying vehicles 

Saucer-shaped bery llium disc. 

intended to streak between ports while magically 
held above water by a cushion of air. A spe~ially 

designed, horizontally rota ting propeller housed in 
the bow of the craft pumps a huge volume of air 
into the space between the platform and water sur­
face. The low air pressure, rated at only a few 
ounces per square inch, was sufficient to lift the 
vehicle about two feet. 

To meet a sharply rising demand for strong, 
easily welded aluminum sheet in missiles, Alcoa 
introduced sheet rolled in 5456, highest strength 
composition available in the readily weldable 
aluminum-magnesium alloy series. Mechanical prop­
erties, tempers and fabricating practices were estab­
lished after extensive development work. 

A unique wing-attaching system developed by 
Lockheed Aircraft Corporation for its new JetStar 
utility plane required key structural members m ade 
from closed die aluminum forgings produced by 
Alcoa. JetStar wings are joined to the fuselage ex­
ternally by being bolted directly to the forgings, 
which span the fuselage between wing roots. 

Two giant aluminum ingots, believed to be the 
world's largest, were produced at Alcoa's Vernon 
works for Thiokol Chemical Corporation. The 
metallic cylinders weighed 28,000 pounds and 
measured 283 inches long and 35 inches in diameter. 

At the new Atlanta Municipal Airport, an under­
ground network of Alcoa aluminum pipelines main­
tained rigid cleanliness standards for jet fuel used 
by Delta Air Lines ' DC-8 aircraft. Fuel is trans­
ferred from storage and se ttling tanks to a luminum 
tank trailers. The JP-4 type fuel is pumped from 
the tank trailers through the underground alumi­
num pipelines into DC-8 wing tanks. 
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AIRCRAFT RADIO CORPORATION 

During l 959, Aircraft Radio Corporation had 
increased sales of its lightweight airborne communi­
cations and navigation equipment that reached a 
new postwar high. Military and commercial sales 
increased proportionately in 1959 to maintain 
steady growth in both areas. 

Aircraft Radio, pioneer in airborne electronic 
equipment since 1928, introduced several new units 
to complement its product line during 1959. A 
major addition was the Type l5F VHF Navigation 
System using the R-34A, ARC's ne\\· crystal con­
trolled VHF receiver. This receiver was also de­
signed to be used in modernizing the many thou­
sands of ARC Type 15 systems currently in use. 
Other products introduced in 1959 included the 
R-3 I A, an all channel glide slope receiver and the 
R-33A, a completely transistorized 3-light marker 
beacon receiver. Aircraft Radio also introduced 
the FES-1 240 series of COMjNAV systems and the 
FES-1230 series of basic COMjNAV systems. The 

FES-1241 system is a pnme example of .-\RC cen­
tralized control system. This system utilizes a con­
trol panel measuring seven inches \\·ide by ten 
inches deep which includes frequency selectors and 
controls for two independf'nt communications 
systems, dual crystal control • ni, ADF, glide slope 
frequency selection, marker beacons and audio 
selection s\\·i tches. 

Aircraft Radio"s Type 21 A automatic direction 
finder helped to set three lightplane records in 1059. 
IVIax Conrad in a Piper Comanche, made t\\·o 
record flights, first Casablanca, North Africa to Los 
Angeles, California, then Casablanca to El Paso, 
Texas. Peter Bluckman, flying a Meyers 200, in 
establishing the around-the-world light plane 
record, also used the ARC Type 21 A ADF. 

In February of 1959, Aircraft Radio Corporation 
became a wholly-owned subsidiary of Cessna Air­

craft Company, \Vichita, Kansas. 

BENDIX AVIATION CORPORATION 
CINCINNATI DIVISION 

During 1959, the division was involved in indus­
trial and research instrumentation, aviation elec­
tronics, nuclear instrumentation and radiation 
safety devices. 

One instrument of particular significance was the 
Bendix Time-of-Flight Mass Spectrometer, which 
can perform I 0,000 analyses per second of gases, 
liquids and solids. This includes such difficult 
analyses as analyzing plasma jets and rocket ex­
haust. The major problem in analyzing high tem­
perature, high pressure flames is introducing the 
sample to the high vacuum region of the spectrom­
eter in such a way that the chemical character of 
the sample will remain substantially unchanged. 
The Cincinnati Division was engaged in prelimi­
nary work on this problem. 

ECLIPSE-PIONEER DIVISION 

During 1959 Eclipse-Pioneer Division continued 
to ex panel and realign its manufacturing facilities 
to meet increasing commitments for automatic 
flight control systems, flight director systems, navi­
gational computers, specialized aircraft instrumen­
tation, inertial guidance equipment, and precision 
components. Concurrent with this expansion were 
significant achievements in research and develop­
ment and the application of advanced concepts in 
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electronics to airborne and ground support equip­
ment. 

Production of highly precise inertial navigation 
systems was accelerated through the completion of 
two ultra-modern facilities-a beryllium machine 
room and a super clean room for production as­

sembly work. 

Beryllium because of its high strength to weight 
ratio and extremely stable characteristics over wide 
ranges of temperatures had rapidly come to the fore 
as a valuable space age metal. It was extremely 
difficult to machine, however, and its dust was toxic. 
Eclipse-Pioneer research and engineering combined 
to build and put into operation a facility wherein 
beryllium could be machined with complete safety 
to personnel. Keys to the removal of injurious 
levels of toxicity were a huge air conditioning sys­
tem which effected a complete change of air every 
five to six minutes, and a powerful exhaust system 
which, through manifolds was linked to every 
machine and work bench in the room. Constant 
checks of air contamination never revealed a beryl­
lium content any greater than 20 percent of the 
allowable safe limit. For working the highly abra­
sive and somewhat temperamental beryllium to the 
millionths of an inch required, specially designed 
machines, some with temperature control spindles, 



and carbide tools were used. Machines that would 
hold tolerances only to within I 0 millionths of an 
inch were rejected for use in this facility. 

Joining the beryllium room in 1959 as another 
unique facility was the super clean production as­
sembly room, 99.95 percent free of dust specks 
la rger than 5-millionths of an inch in diameter. It 
' vas used essentially for assembling highly accurate 
gyros destined for missile guidance systems. 

During the year the Air Force's Convair-built 
Hustler airplane phased out of the test stage and 
into production. The Division 's automatic flight 
control system followed suit, and with equipment 
design stabilized saw the emphasis shift to a pro­
gram of grea ter reliability. Coincidental with the 
appearance of tactical aircraft, Eclipse-Pioneer also 
delivered its "electronic crew chief," a flight line 
computer tester, which in 90 minutes ·was capable 
of m aking 750 tests of the B-58s intricate automatic 
flight control system-a job previously requiring 
two days for a three man crew. The computer­
tester simula ted actual flight conditions and com­
m ands and measured the aircraft's response to them, 
in effect m aking "in flight" tests while the plane 
was on the ground. This item of tactical ground 
support equipment was the forerunner of a line of 
universal automatic test equipment tha t was being 
made available for commercial and other military 
operations. 

Major advances in the application of solid-state 
circuitry to automatic flight control systems were 
made by Eclipse-Pioneer's advanced research and 
development department. These significant devel­
opments, covered by sixteen patent disclosures, 
eliminated all moving parts within the computing 
and switching components of flight control systems, 
decreasing weight, volume, and cost, increasing 
service life and serviceability, and providing greater 
efficiency and response through a wider range of 
operating characteristics. 

Also in the field of automatic flight control and 
flight director systems, sales of the Division's PB-20 
system climbed to 1,252 and production continued 
on earlier commitments for the Boeing 707, Con­
vair 880, Lockheed Electra, the Douglas A4D-2 and 
C-133A, the Canadair CL-28, and DeHavilland-built 
CS2F-l. 

In conjunction with Elliott Brothers, England, 
a Bendix Aviation Corporation affiliate, Eclipse­
Pioneer developed the first complete dual autopilot 
installation. It included such unique features as 
separate control surfaces for each of the dual servo 

FTiez division's mdiosonde equifJ1nent. 
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actuations, complete dual computation and sensing, 
and separate comparators for each autopilot. A 
contract was received from Lockheed to design, 
develop, and put into production the first transis­
torized Navy autopilot capable of stick-steering and 
radar altitude modes. Coincident was a contract 
for the first transistorized autopilot specially de­
signed for a commercial cargo transport, the Cana­
dair CL-44. 

Contracts for roll stabilized compass systems were 
awarded to Eclipse-Pioneer by both the Air Force 
and the Navy. Continued expansion in vertical 
scale instrumentation was exemplified in the receipt 
of contracts for the F-105 and F-106 aircraft. 

Utilizing advanced state-of-the-art concepts, the 
Divison, in conjunction with Litton Industries, 
undertook the development of air data sensing and 
computing equipment for hyper-velocity and upper 
atmosphere flight. 

Contributing to the demands of missile flight, 
Eclipse-Pioneer developed the vertical sensor, a 
sensitive electrical plumb-bob, used to check that 
a missile is exactly erect on its launching pad. The 
unit can determine true vertical within three min­
utes of arc, which corresponds to an error in course 
of less than five feet at an altitude of one mile. 

Development, production, and sales increased in 
the Division's extensive line of precision rotating 
components for servomechanism and computing 
equipment-synchros, low inertia servo motors, 
motor generators, and tachometer generators-as 
well as in miniaturized, modular components for 
amplifiers and computers. Outstanding was the 
development of an electrical two-speed synchro for 
accurate shaft position data transmission in the 
field of guidance and control systems. The new 
unit eliminates a synchro transmitter, control trans­
former, and attendant gearing presently required 
in such applications. 

FRIEZ INSTRUMENT DIVISION 

During 1959, Friez Jnstrumen t Division continued 
manufacture of an aircraft thermometer which 
directly measures the true ambient free air tempera­
ture. This thermometer, the Bendix-Friez Axial 
Flow Vortex Thermometer, was being supplied to 
Boeing for the Boeing 707 jet. 

The vortex probe is mounted outside the plane 
at a static pressure point in the airstream. Air 
flowing through the probe is directed by a fixed 
spiral vane to crea~e a vortex around the sensing 
element. The coolmg effect at the center of this 
air vortex compensates for the dynamic heating, so 
that the temperature measured is equal to that of 
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the ambient free ;ur. The temprature-sensitive 
resistance winding in the vortex probe forms one 
leg in the bridge circuit of the temperature indi­
cator. 

Friez also continued to supply the :\Iagnesyn Rc· 
mote Indicating System to the aircraft industry. 

The Magnesyn system is cc posed basically of 
two units-a transmitter and an indicator-joined 
together by electrical \\·iring. By means of this sys­
tem, aircraft instruments can be actuated without 
the need for long mechanical linkage or tubing 
connections. This svstem sa\·es in weight. simplifies 
installation and m;in ten a nee, and greatly reduces 
fire hazard by eliminating the need for introducing 
fuel, oil, and hvdraulic lines into the cabin of the 
airplane. i'viagt~esyn instruments were being sup­
plied to Fairchild, i\·IcDonnell, and other companies. 

HAMILTON DIVISION 

The Hamilton Division continued to expand its 
product line in I 959 with the introduction of pre­
cision bellows, assemblies and thermostats for mis­
sile, aircraft and industrial applications. 

Materials included stainless steels, monel, phos­
phor bronze and beryllium copper. Standard sizes 
range from . 180 to 3.5 inches root diameter. 

Production at year-end included bellows, bellm"-'S 
assemblies and complete thermostat assemblies. 
Control devices including bellows are al~o m_anu­
factured to customer drawings and speoficattons. 

Additional emphasis was placed on industrial 
applications with the introduction of industrial 
servo valves, motors and hydraulic power supply 
systems. The Hamilton Division had a "closed 
loop" Electro Hydraulic Servo Valve available for 
capacities ranging from one to six gpm. Designs 
were completed for a new valve designed for in­
dustrial use which will have capacity flexibility 
from approximately one gpm to 15 gpm when 

used on a 3000 psi system. . 
The Division continued to expand the famtly of 

lightweight, hydraulic pumps having fixed or varia­
ble displacement in sizes ranging from two to 40 
gpm and having operating speeds .to 18,000 rpm. 
The program included pumps for htgh t~mperature 
operation using advanced hydraulic flmds. 

Other important developments underway at the 
Hamilton Division included further product expan­
sion to include missile and aircraft heat exchangers, 
fuel supply and transfer pumps and the integration 
of components into complete integrated subsystems. 
With this expanded product line, the Hamilton 
Division added emphasis to a more complete sales 
and service organization to evaluate, market, ad-



minister and sen·ice the growing number of diver­
sified programs in progress at Hamilton. 

1\IO~TROSE DIVISIO~ 

The :'\Jontrose Di,·ision continued a planned ex­
pansion program during 1959. The :'\Iontrose Dh·i­
sion product line included pressure switches and 
transducers; aircraft autosyn indicators and trans­
mitters: D. C. position indicators and transmitters; 
high precision small D. C. motors: dynamotors; 
tachometer generators and indicators: military 
synchros; and angle of attack indicators. The Engi­
neering Department was enlarged to carry on a 
schedule of product improvement and ne,\· product 
de,·elopment. 

:\fontrose expanded its line of integrally-lighted 
indicators and was offering both single and dual 
indicators with integral lighting. Quantities of 
these indicators were being supplied to the military 
for use on the latest model aircraft. . 

Several miniature, integrally-lighted D. C. posi­
tion indicators ,\·ere developed and put into pro­
duction. These indicators were replacing the older, 
Jess accurate types previously used. 

Several models of pressure transducers were de­
signed and released to production for use on air­
craft and missile telemetering systems. 

The Montrose Division type 27-iOO angle of 
attack indicators were being manufactured in vol­
ume for use on Navy fighter and attack aircraft. 

Montrose developed and produced a complete 
line of ordnance synchros including high tempera­
ture and radiation resistant synchros for atomic 
reactor applications. 

PIONEER CENTRAL DIVISION 

The Pioneer Central Division of Bendix made a 
number of developmental advances in aircraft in­
strumentation during the year. 

Added to its products were miniaturized (two­
inch) standby altimeters and airspeed indicators. 
These small lighted units are mounted near the 
electrically operated vertical display instruments 
and increase flight safety by providing accurate 
mechanical indication of these functions in the 
event of power failure. High fuel flow requirements 
of current aircraft designs have been responsible 
for the development of a small, highly accurate, 
mass type fuel flow system capable of measuring 
flows to 125,000 pph within one percent of the 
actual flow. 

In an effort to provide protection for personnel 
working in hazardous atmospheres, Pioneer Central 
developed and produced for the Army Quarter-

master Corps an environment controlled protective 
suit and back pack liquid air supply and regulation 
system capable of providing air conditioning and 
a breathing atmosphere. 

The development and production of an optical 
liquid level sensing and switching device generated 
interest because of its small size and high reliability. 
The unit will function in fluids with widely diver­
a-em characteristics and has found application in ,., 
missile launching and flight operation as well as 
industrial fields. 

PRODUCTS DIVISION 

Bendix Products Dh·ision continued to supply 
many of the major aircraft engine, airframe and 
missile manufacturers with complete fuel metering 
and landing gear systems and components. 

At the same time research and development facili­
ties were increased to meet the needs of the rapidly 
growing missile and atomic requirements of the 
future. 

In the Aircraft Engine Equipment section major 
efforts were placed on "in house" developments of 
several engine control and fuel system devices for 
universal customer application. This provides 
standardized basic units to the customer at mini­
mum cost and with a minimum expenditure of 
time. 

A Shaft Turbine Engine Control was developed 
for engines up to 750 horsepower for industrial, 
ground vehicle, fixed wing and helicopter applica­
tion. Demonstration tests were completed in cus­
tomer and Bendix engine facilities. System weights 
are as low as four pounds. 

Hydraulic computer type Universal Turbojet 
Controls are adaptable to a wide range of engine 
sizes by changing simple main fuel bodies. A flexi­
ble, optimumly packaged light weight control is 
adaptable for engines from 1,000 pounds thrust 
upward. Development tests were completed and 
packaged controls were available. 

A series of low cost, extremely reliable magnetic/ 
amplifier, temperature controllers were developed. 
This basic design can be adapted for use in direct 
temperature control or limiting gas turbine tempera­
tures for all size engines. Component qualification 
testing was completed. 

Other interesting developments included liquid 
rocket engine controls of the hydromechanical type 
for direct operation with rocket fluids and combina­
tion hydromechanical-magnetic amplifier types. 
These were tested and available. 

Another field included injection systems for light 
aircr~ft reciprocating engines. Developments com-
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Eclipse-Pioneer specialist tests part for 
missile guidance system_ 

pleted were on two types which were made availa­
ble for field testing-

Fundamental work was done on high tempera­
ture sealing materials, springs, bellows, etc, for 
advanced control application; on construction of 
light weight steel units to cope with ambients of 
tbe modern aircraft and missile age; and on high 
temperature pneumatic circuits. 

The Systems Development section completed 
sfudies in the field of mechanical and electro­
mechanical ground support equipment. This in­
cluded missile transporters, missile launchers, em­
placement equipment, electrical and hydraulic 
ground power units, launch sequence and monitor­
ing equipment, and missile precision emplacement 
euipment. Active programs were under way in the 
fi.elds of ballistic missiles, tactical missiles and mili­
tary aircraft. Emphasis was placed on high relia­
bility ground support equipment having character­
istics of air transportability and low cost. The work 
was being performed under nine direct govern­
ment contracts and seven sub-contracts. 

Work on an Anti-Intercontinental Ballistic Mis­
sile Target Study involved theoretical, analytical, 
laboratory, and firing range work in the fields of 
aerodynamics, plasma, shock tube, infrared, radar 
and other fields associated with missile reentry. 

Designs of movable nozzles for solid rocket motors 
were conceived, analyzed, laboratory tested, and 
successfully test fired on solid rocket motors using 
the latest high energy propellants planned to be 
used in new high performance missiles. The per­
fection of a swivel joint that will withstand the high 
temperatures and highly abrasive rocket exhaust 
gases_ :vas c~~pleted using novel sealing methods 
Feqmnlilg Iilltnimurn power and weight for actuation 
alild control. 

The Bendix High Temperature Material scien­
tists de~eloped new cermets for rocket throats, jeta­
vators, JetValiles, and insulating liners for use with 
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the latest high energy propellants. Satisfactory 
methods were developed for fabricating refractory 
powder metals with extremely high t:mperature 
operating capabilities. '"_fork wa: bemg accom­
plished for cermet protecuve coatmgs over struc-

tural plastics. . 
During 1959, Bendix wheels ;.1 , . i bra~es went 111 to 

service on the Boeing commerC! cd 707 Jet transport. 
The DC-8, which started commercial service during 
October, 1959, and the Convair 600, which was 
scheduled to enter commercial service in 1960, also 
were equipped with Bendix wheels and brak~s­
Development work on a liquid :ooled brak~ was m 
the advanced stage- This eqmpment, wh1ch was 
scheduled for flight test early in I 960, _represents a 
substantial advancement over any eqmpment now 
available with safety and reliability on "hot" stops 

being its strong features . . 
In landing gear controls, Be~chx became firmly 

established in the hydro-electncal, as well as the 
hydro-mechanical, aircraft steering system~ field .. A 
variety of military aircraft were operatmg With 

these systems. . 
Bendix Products adapted hydraulic shock absorb-

ing principals to a completely ne~ use in I ~59: 
railroad car shock absorbing eqmpment. Field 
service tests proved this equip~ent. to be ~ighly 
effective, with practical applicatiOn 111 solut_wn of 
problems long associated with the handl111g of 
fragile commercial freight and in the solution of 
new problems created by a requirement for delicate 
handling of missile and space equipment. Bendix 
Products Division engineering was pursuing con­
tinued development along these lines. 

Bendix Products was awarded the contract for 
the design and production of the control rod drive 
mechanisms for two of the major nuclear reactors 
currently under development. One was for surface 
ships and the other for submarines. 

RADIO DIVISION 

Bendix Radio Division's Avionics Group com­
pleted engineering on several new lightweight air­
borne electronic equipments in 1959. Two of the 
equipments, the MNA-21A VHF Navigation Unit 
and the MKA-23A Marker Receiver, were the first 
units to appear in the one-quarter ATR, half height 
ARINC form factor housings. The MNA-2IA was 
designed to be used in conjunction with the stand­
ard Bendix RA-2IA VHF Receiver to provide com­
pletely automatic VOR-LOC course information. 
The MKA-23A was designed to provide visual indi­
cations of fan, "Z," and station locator beacon 
signals. Both units are fully transistorized. 



Outstanding among the Avionics Group's devel­
opments was the new DRA-12 Doppler Radar Navi­
gation System. This highly-accurate long-range, 
self-contained navigation system which provides 
direct read-out of ground speed and drift angle 
,\·ere to first be used by United Air Lines on their 
Hawaii-to-California DC-8 Jet Mainliners in Janu­
ary, 19fi0. 'Veighing only 60 pounds, the Bendix 
system incorporates many new and unique design 
features: the antenna is completely passive (no 
moving parts are used) and it can be mounted in 
a very shallow recess in the fuselage; complete 
transistorization and maximum utilization of plug­
in preassembled computer circuit boards provides 
a high degree of reliability, easy access for mainte­
nance and permits packaging in standard airline 
configurations. A special navigation computer 
which reads-out distance-to-go and course deviation 
information was nearing completion in engineering 
and was to be available as a companion system for 
the basic Doppler Radar System early in 1960. 

Airborne 'Veather Radar sales continued at a 
high level during 1959 with large numbers of pro­
duction systems being delivered to business aircraft 
owners and overseas airlines. Bendix vVeather 
Radar Systems were specified for the Douglas DC-8 
by Eastern, Northwest, Panagra and KLM Royal 
Dutch Airlines. Significant in the weather radar 
field in 1959 was the development of a new 18-inch 
antenna which permits installation of airline sys­
tems in aircraft as small as the Twin Beechcraft. 

A license agreement was concluded in mid-1959 
with Cassar Radar and Electronics, Limited of 
London which permits Bendix to manufacture and 
market a U. S. version of the British designed Air 
Traffic Control Transponder. This Y2 ATR air­
borne unit, working in conjunction with Air Traffic 
Control Surveillance Radar Systems, will provide 
instantaneous identification of a specific aircraft. 

Airborne electronic equipment packaging was 
considerably advanced through Bendix efforts in 
cooperation with the Air Transport Association. 
Bendix made available a wide line of reusable con­
tainers which wiii greatly reduce maintenance cost 
for airlines when trans-shipping equipment from 
stations to overhaul shops for service. Reusable 
containers designated as Category I can be used as 
many as 100 times. Category II containers have a 
service life of up to 25 trans-shipments. 

Advanced programs at Bendix Radio Division 
also included operation and test of a feasibility 
model of a multi-purpose long-range radar, employ­
ing phased array techniques, which was developed 
for the Air Force and the Advanced Research Pro-

jects Agency; development of an extended range 
communications equipment for space applications; 
participation in DYNASOAR; participation in 
Project 1\IERCUR Y tracking and air-ground com­
munications; and in the Air Force's polar orbit 
communications satellite, Task STEER. 

In the components area, Bendix Radio began 
limited production of the sub-miniature emergency 
UHF communications unit, the AN/ARC-63(XA-1). 
This unit, which automatically switches to battery 
operation in event of failure of an aircraft's primary 
power source, was the first equipment completed 
to meet the Air Force Uniform Design Criteria. 
It was being used in the Convair B-58. 

Also completed during the year was an experi­
mental model of a panel that integrates radio con­
trol functions of all mission and traffic control 
equipments in high performance aircraft. It can 
be used with any combinations of equipments, 
reduces cockpit space requirements by half, and is 
human-engineered for touch operation without vis­
ual reference by the pilot. 

RESEARCH LABORATORIES DIVISION 

During 1959, several notable development pro­
grams were completed by Research Laboratories 
Division of Bendix Aviation Corporation in aero­
nautical and space technology fields. 

First used to adjust the attitude of the Discoverer 
II satellite as it made its polar orbit of the earth, 
the Bendix Cold Gas Reaction Controller was de­
veloped by the Research Laboratories for Lockheed 
Aircraft Corporation under an Air Force contract. 
Weighing less than 18 ounces, this revolutionary 
type of reaction control can keep a satellite oriented 
in its desired orbit and prevent the tumbling end­
over-end motion of satellites previously launched 
without such a control. Mounted on the periphery 
of the satellite, a set of these steering jets discharges 
compressed nitrogen in response to autopilot-con­
trolled electrical signals. Thrust is continuously 
variable from 0 to 15 pounds and is proportional 
to the deviation from the desired satellite attitude 
relative to the earth or other reference point. 

The Laboratories also developed small portable 
mass spectrometers using the same focusing prin­
ciples as are used in the commercial models of the 
Bendix Time-of-Flight Mass Spectrometer, which 
were in production at the Cincinnati Division of 
Bendix Aviation Corporation. These portable 
spectrometers were designed for use in a variety of 
airborne applications and were intended for instal­
lation in almost every type of air vehicle including 
aircraft, rockets, balloons, satellites, and space 
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probes. Full use was made in the portable models 
of the latest miniaturization and transistorization 
techniques to produce a compact and rugged in­
strument weighing only 17 pounds. This device 
can make over I 0,000 chemical analyses per second 
and by integration techniques can measure a num­
ber of gases simultaneously. 

Other contributions of the Research Laboratories 
to aeronautical sciences were the basic sensors de­
veloped for the AN I AMQ-15 Air \Veather Recon­
naissance System, a weather-sensing system designed 
to furnish new meteorological and geophysical data 
on a global scale to the Air Force, commercial air­
lines, the \Veather Bureau, and various research 
organizations. Successfully flight tested at Seattle, 
Washington, the Bendix sensors will measure dew­
point, albedo, ozone, and pressure. A low-cost, 
expendable index of refraction sensor was also 
completed. 

SCINTILLA DIVISION 

During 1959, Scintilla Division developed the 
Temperature-Vibration Monitor to provide flight 
engineers of turbine powered aircraft with constant 
knowledge of temperature and vibration conditions 
on the engines of the aircraft. This instrument 
simultaneously displays on the aircraft flight deck, 
in easily read bar graph form on a cathode ray 
tube, the continuous findings of 40 temperature 
and eight vibration sensors strategically located on 
the four engines of the aircraft. 

The Bendix Pygmy electrical connector made 
many contributions to the ever increasing programs 
of _research into the ways and means of reducing 
werght and conserving space in the installation of 
electronic equipment and wiring on aircraft and 
missiles. 

. Scintilla Division also developed a versatile tester 
~or both alternating and direct current operated 
Jet engine ignition units of the capacitor discharge 
type. This equipment evaluates the ignition units 
at an applied voltage by measurement of the input 
~urre~t, spark rate and output voltage. This tester 
IS easily and quickly connected to an aircraft. It 
speeds ~rouble shooting and eliminates the problem 
of possible removal of serviceable units. 

SYSTE~IS DIVISION 

Highlights of 1959 included a number of new 
weapon systems and space systems contracts for the 
Bendix Systems Divisions. 

During the year, Bendix Systems receh·ed the 
prime contract for a new Navy missile system con­
cept called Eagle. Exceptional accuracy and vastly 
improved range will make Eagl< new generation 
air-to-air missile system. The speed and altitude 
capabilities of Eagle will permit building the sys­
tem performance into the missile rather than into 
the launching aircraft. Eagle will be employed for 
Naval fleet defense and intercept missions. I\Iajor 
subcontractors included Grumman Aircraft Engi­
neering Corporation, Sanders Associates, Litton 
Industries, Aerojet-General Corporation and \Vest­

inghouse Air Arm Division. 
Bendix Systems Division also received the prime 

contract for developing the Communications system 
for the STEER Communcation Satellite, a polar 
orbiting satellite to relay voice from ground station 
to SAC bomber and return. STEER is part of the 
NOTUS project conceived as a global communica­

tion system. 
A program underway for more than two years 

provided Bendix Systems with a capability in de­
sign, development, and test of electronic equipment 
for operation in a nuclear radiation environment. 
A complete file of components and radiation effects 
was established. Nuclear reactor tests were con­
ducted on components and subassemblies to estab­
lish radiation effects. At the same time design 
studies were conducted toward the development of 

radiation resistant subsystems. 
The year saw a successful execution of the devel­

opment of a global weather reconnaissance system 
for the Air Force. The objective of this program 
was to provide new and timely m:teorologi~al and 
geophysical data on a global basis. The arrborne 
system includes rocketsondes, dropsondes, aircraft 
probes, and sensors, cloud and storm :adars, con:­
puters, recorders, and displays. Servmg the Air 
Force, commercial airlines, weather bureaus, and 
research laboratories, the new system will be in 
multi-jet aircraft cruising at 1\1. 95 at altitudes up 
to 50,000 feet, and gather weather data up to 

170,000 feet. 

CHANDLER EVANS CORPORATION 

The year 19.59 was marked by a sizeable increase 
in shipments of fuel pumps, main and afterburner 
fuel controls and new unitized fuel controls for the 
country's leading jet powerplant manufacturers. It 

was estimated that total shipments for 1959 would 
exceed 1958 shipments by more than 12 percent. 

During the year, the company continued its pro­
gram to acquire the most advanced types of auto-



Servo-control valve assem.bly for Sparrow Ill. 

mated tape-controlled machinery for both prototype 
and production use. Inaugurated three years ago, 
this capital equipment modernization program is 
part of the company's effort to assure great accu­
racy, increase productive capacity and to hold 
manufacturing costs to a minimum. 

Following the January opening of its new 
Thermo-Research Center designed for environmen­
tal testing of fuels and fuel control systems, Chan-

dler Evans completed construction of a new hot gas 
unit and of an advanced type X-ray laboratory. 

During I 959, some of the principal mechanisms 
that advanced to production status included main 
fuel pumps for J52, J85 and Jl2 powerplants and 
unitized fuel controls for J69 and T53 engines. 

Throughout the year, production of servo-control 
valve assemblies for the radar-homing Sparrow III 
air-to-air missile continued_ 

For the new generation of air and space vehicles, 
Chandler Evans continued its development pro­
gram embracing a variety of systems, sub-systems 
and components for use in the field of high-pressure 
pneumatics. 

During the year, the company announced the de­
velopment of six new hot gas system components 
that resulted from its extensive research in this 
field. These were made commercially available. 
They include a lightweight hydrazine reaction 
chamber; a reed-suspended, closed center servo 
v~lve; a pro·pellant flow modulating and pressure 
regulating valve; a solid propellant hot gas filter ; 
a hot gas pressure relief valve; and a hot gas reac­
tion chamber for laboratory use_ 

Early in the year, the company announced the 
development of a new type cabin air temperature 
regula tor installed in series I 20 and 33 I versions of 
the Boeing 707 Jetliner. 

Employment during I 959 has remained at a con­
stant level and Chandler Evans expected to com­
plete the year with a backlog of orders equal to 
that of a year earlier. 

COOK ELECTRIC COMPANY 

During 1959, Cook Electric Company's activities 
included several new developments in the aero­
space and ground-support fields. 

Acquisition of meteorological data from the 
upper atmosphere will be facilitated in the future 
with a new parachute system developed by Cook 
during 1959. The system is capable of stabilizing a 
vertical platform from which a radiosonde rocket 
can be fired. The parachute system is designed for 
release at altitudes of 25,000 to 45,000 feet, from 
bomber or fighter type aircraft, at velocities from 
270 knots to Mach 0.95. 

With the increasingly complex modern aircraft, 
a new need has arisen for gathering and displaying 
flight data simply, and for making decisions and 
acting on them quickly. Cook made analysis studies 
of the problems connected with these complexities 
in modern aircraft, and made mockups of simplified 
control panels. Cook Electric Company also pro­
duced 16 millimeter, sound and color films dealing 

with flight control panels, including "Dial D for 
Design," which shows new methods of design and 
development of instrument dials and controls for 
modern aircraft and weapon systems. 

A compact, self-contained system was desig~ed by 
Cook during I 959 for the recovery of an mstru­
mented data capsule ejected during the re-entry 
cycle of a ballistic nose cone. 

Cook was active during I 959 in developing mag­
netic tape recording and reproducing mechanisms. 
One model is the Type DR-25-2 which was de­
signed for gathering data during the re-entry phase 
of an ICBM nose cone flight. This miniature sys­
tem is packaged in a container 5.34 inches in diam­
eter by 7 inches in length. Another magnetic tape 
recording system is the Model MR 3IG-l designed 
for extreme environments. It has reliably recorded 
telemetry signals in recoverable nose cones of 
IRBMs during re-entry. 
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Aluminum wing panels for the B-52 are extruded on Dow's 13,200-ton jJress. 

DOW METAL PRODUCTS COMPANY 

The Dow Metal Products Company, formed dur­
ing 1959 as a division of The Dow Chemical Com­
pany, was responsible for the operation of Dow's 
metalworking facilities and the sale of products 
from those facilities. Under the new company, 
Dow no longer devoted itself almost exclusively to 
magnesium as in the past but was working exten­
sively with aluminum and other metals as well. 
Sales of primary magnesium metal and magnesium­
alloy ingot was handled by a separate sales group in 
the parent company. 

During 1959 the company's Madison, Illinois, 
plant supplied B-52 wing panels, missile panels and 
stepped wing spars in aluminum from its 13,200-ton 
extrusion press. Magnesium extrusions and sheet 
for aircraft and missile applications also were sup­
plied. Particularly noteworthy was the growing use 
of magnesium-thorium sheet and extruded products 

in components requiring good elevated temper­
ature properties. Cleared information at year-end 
showed magnesium-thorium utilization in the Titan, 
Bomarc, Discoverer satellite and the Vanguard 
launching vehicle. 

Two new magnesium alloys were introduced by 
Dow during the year. HMllXA, a new member of 
the magnesium-thorium group, was a die-casting 
alloy in metal for service above 500 degrees F. 
EK3IXA, a magnesium-base sand-casting alloy con­
taining rare earth metal, combined good room­
temperature tensile properties with excellent tensile 
strength at elevated temperatures up to about 600 
degrees F. 

Dow also introduced a cold-bending magnesium 
sheet from coil stock. Previously, all cold-bending 
magnesium sheet has been produced on hand mills. 

FLIGHT REFUELING, INCORPORATED 

The company's year was marked by additional 
diversification of its activities in the production of 
missile and cryogenic fuel handling equipment. 
New products, techniques and systems included 
positive sealing booster disconnects, fuel fill and 
drain disconnects, retro rocket chambers, fuel flow 
regulator valves and depot and shipboard missile 
handling systems, all of which were either being 
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studied or manufactured at FRI during the year. 
In addition, research and development programs in­
volving space refueling, controlling airborne nu­
clear reactors and ground support equipment for 
nuclear aircraft and missiles were being conducted 
by FRI's Missiles and Nuclear Group. New con­
struction included an atmospherically controlled 
dust-free room. 



' , 

GENERAL LABORATORY ASSOCIATES 

During the year, GLA ignitions and harness 
assemblies saw service with a number of new Ameri­
can turbine transports. GLA equipment "as op­
era ting on the Boeing 707, Douglas DC-8 and 
L ockheed Electra, providing ignition for power 
plants as well as se\eral auxiliary units. 

GLA equipment also pro ·ided ignition for rocket 
engines on the Martin Titan ICB!vi and several 
high temperature applica tions for high output jet 
and rocket engines were successfull y qualified. De-

velopment of equipment for nuclear-powered air­
craft reached the hardware fabrication stage and 
GLA equipment was also selected for several classi­
fied projects involving severe environmental condi­
tions and high degrees of reliability. 

Development and production of high•., tempera­
ture capacitors for high voltage application con­
tinued at a high rate. Additions to the test 
laboratory for vibration, environmental and relia­
bility testing were completed during I 959. 

HARVEY ALUMINUM 

Keynoting the I 959 activities of H arvey Alumi­
num, Torrance, California were the extrusion of 
large complex aluminum shapes, outstanding prog­
ress in the fabrication of containers, and continued 
development work on super steel alloys. 

On the I2,000 ton press H arvey successfully ex­
truded flat integrally stiffened wing panels meas­
uring 28.08 inches in width. The company also 
produced the largest multiple hollow shape ever 
extruded. Fabricated into a modular cabinet as­
sembly for a missile control system, the six-hole 
section measured 24.190 by 2.485 inches. 

In the fabrication of aluminum containers for 
missile components, Harvey won first place for the 
best USAF-industry developed package at the 1959 

Air Materiel Command Packaging and Materials 
Handling Conference. The company's entry was 
an aluminum container, pressurized ·and shock­
mounted, for shipping missile engines. 

For high-strength, high-temperature applications, 
Harvey performed developmental extruding of 
Vasco Jet 1000, PH 15 7 Mo, Rene 41, Inconel X, 
AM 355, Peerless 56, and similar super alloys. 

Harvey's advancements during the year in the 
fabrication of zirconium tubing and other zir­
conium mill products were also proving valuable in 
the development of nuclear propulsion for aircraft. 

In titanium, the company launched plans to 
expand its integrated facilities m Torrance, 
California. 

JACK & HEINTZ, INCORPORATED 

The year 1959 was a significant development year 
for Jack & Heintz, Inc., designer, developer and 
manufacturer of systems and components for the 
aero-space industry. 

Among the more prominent achievements were: 
1) entry into tqe hardware stage with the "synchro­
nous-flux (vs-cf) system"; 2) entry into the develop­
ment of seven SECSYN designs; 3) entry into devel­
opment of a semi-conductor frequency changer 
package; 4) completion of development of a new, 
lightweight, high-temperature tachometer genera­
tor; 5) start of production on a new a-c transistor­
ized regulator; 6) development of the starter-gen­
erator system for the JetStar; 7) entry into develop­
ment and pre-production phase of an electrome­
chanical actuating system for missile ground han­
dling. 

The synchronous-flux system (vscf) is aviation's 
first all-electric variable-speed constant-frequency 
system. The system is capable of producing a con-

stant frequency from a variable-speed shaft and is 
capable of eliminating the hydromechanical con­
stant-speed drives now in use aboard. virtually all 
jet-engine aircraft. The system promises much 
higher reliability, has a much longer service-life 
potential and costs substantially less to overhaul 
than any contemporary CSD-Generator electric 
power system. 

The SECSYN (Stationary-Exciter-Coil SYNchro­
nous) machine, introduced by J&H during 1958, 
underwent seven distinct developments during 
1959. A 1.5-kva 400-cycle, self-air-cooled machine 
was built and tested. A 2.5-kva 400-cycle self-air­
cooled machine was designed and was under con­
struction. A 3.0-kva 800-cycle mercury-vapor-cooled 
machine for continuous duty at 600° F was designed 
and under construction. A 4.5-kva 1333-cycle mer­
cury-vapor-cooled machine for continuous duty at 
500° F was under construction. A 3.5-kva 1167-cycle 
special-cooled machine was. built and tested. A 
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5.5-kva 1837-cycle mercury-vapor-cooled machine 
was tested. A 60-kva 400-cycle, Class C continuous­
duty air-blast-cooled machine was under construc­
tion. 

An off-shoot of the J&H vscf development, a 
new frequency changer "black box" is capable of 
taking a 60-cycle input and converting it to fre­
quencies of several kilocycles. The unit was being 
studied for application to naval sonar and commer­
cial equipment power needs. 

A new, small, lightweight, two-pole, three-phase 
a-c tachometer generator was developed for use on 
jet aircraft. The unit weighs 0.8 pound compared 
to 1.3 pounds for the previous standard, larger 
unit. The tach is rated at 350° F. continuous 
operation. 

One of the smallest and lightest regulators in its 
rating yet developed, the Jack & Heintz a-c transis­
torized regulator incorporates solid-state advances to 
achieve the size and weight reductions. It uses the 
gain and switching characteristics of the transistor 
to eliminate bulky magnetic amplifiers. A zener 
diode is used in place of a tube to provide a volt-

age reference level for comparison \dth the sensed 
signal. 

The regulator, entering into \\·ide use aboard 
helicopters such as the Kaman HU2K 1 and Vertol 
YHC-IA, can incorporate a reactive load division 
circuit for paralleling generator systems. 

.J&H increased the number ·f starter-generator 
systems in the production sta,_,\!. Systems by the 
company include ratings to 750-amp d-e, with sys­
tems available for the entire spectrum of turbojet, 
turboprop and turboshaft engines. The systems 
were proving particularly adaptable to the ne,\·­
smaller jet engines rated to ·1000-pound thrust. 
Most recent of the .J&H starter-generator systems 
applications was the Lockheed JetStar. This jet 
transport, powered by four Pratt & \\'hitney JT-12 
engines, will use a 400-amp system. 

The missile ground support system developed by 
J&H is electromechanical, performing functions of 
transporter-leveling, launch-pad-positioning, missile­
erecting and missile-rotating prior to launching. 
The system is very compact and lightweight to per­
mit air transport. 

KOEHLER AIRCRAFT PRODUCTS COMPANY 

During 1959, Koehler Aircraft Products Company 
increased production of its cryogenics control valves 
for missile and ground support applications. 

These valves included: a blade valve for cryo­
genic liquids control in the -320°F to -250°F 
range; a ball valve capable of handling liquid 
oxygen or gaseous oxygen to 450 psi; and a pneu-

matic valve which performs dually as a pressure 
relief valve and as a check valve. 

Koehler/Dayton units are used in the fuel system 

of the Douglas DC-8. 

During the year, Koehler had many other com­
ponents in pilot production or service testing. 

LEAR, INCORPORATED 

Lear, Incorporated, entered its thirtieth year in 
avionics with a 1959 sales volume of approximately 
S90-million and a backlog of .$85-million as of 
November, I 959. This compared with a I 948 sales 
volume of $63.6-million and a backlog of $7 I .9-
million at the end of that year. 

The expansion and development programs of 
19.~9 were highlighted by a series of rna jor accom­
plishments including new product development, 
new production facilities, intensified research in 
new fields and re-alignment of operating divisions 
to increase their production potential. 

In September, 1959, Lear dedicated its new aero­
sp~ce. manufa~turing facility in Grand Rapids, 
Michigan. Thts new facility of the Lear, Incor­
porated Instrument Division is a 172,800 square 
foot manufacturing plant built expressly for the 
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production and assembly of precision components 
and systems for manned and unmanned flight vehi­
cles. The positively pressurized plant contains a 
complex of "white rooms" which have a higher 
degree of clinical cleanliness than is to be found 
in ultra modern hospital surgeries. 

As it moved into its new f cility, the Instrument 
Division announced that Lear, in 1959, became the 
first company to develop and build a complete 
Geocentric Pendulum Control unit, the heart of 
the company'~ new Geocentric Vertical Reference 
System undergoing flight tests at year-end. The 
GVR system consists of the Model 7125A Geocen­
tric Pendulum Control tied into any Vertical gyro. 
The Geocentric Pendulum Control unit of the 
GVR system functionally replaces the conventional 
vertical gyro gravity-sensing device, which is affected 



b y flight accelerations. 
Other 1959 developments of the Instrument Divi­

sion included: 
Production delivery to the Air Force of a ne'v 

Lear two-gyro master reference for the F-105 and 
F-1 06. Lear was investigating the potential applica­
tion of this new primary reference system for com­
mercial airline use; 

Introduction of a new two-inch remote vertical 
gyro indicating system for standby use in the event 
of a malfunctioning primary system; 

Introduction of the Series 1080 gyro, a compact, 
lightweight, low-cost gyro specifically designed to 
take the extreme shock and vibration encountered 
in missiles, drones, helicopters and high perform­
ance aircraft; 

Development of a Series 4060 three-axis flight 
control director-altitude indicator, very similar to 
the Lear indicator used in the North American 
X- 15 experimental flight vehicle, to be installed on 
the North American B-70 chemically-fueled bomber; 

Announcement of participation of Lear as the 
gyroscopic guidance team member of the Nike-Zeus, 
anti-ICBM weapon system and construction of an 
ultra-dean Nike-Zeus laboratory-test facility for 
assembly and testing of prototype systems. 

At Grand Rapids, the Instrument Division con­
tinued to explore cockpit designs for manned space 
vehicles for the Air Force Flight Control Labora­
tory at WAD C. 

In its overall functions, the Instrument Division 
has responsibility for the development, manufactur­
ing and marketing of flight indicators, gyro-stabi­
lized platforms and compasses, automatic bombing 
systems, displacement and rate gyros, resolvers, syn­
chros and ground support equipment. 

During 1959, Lear operations in Grand Rapids 
were revised by the creation of the Electro-Mechan­
ical Division and its separation from the Instrument 
Division. The E-M Division designs, manufactures 
and markets electric fractional horsepower motors, 
clutches, electrical hydraulic and pneumatic actu­
ators and control systems and precision servo­
mechanisms. 

In the missile market, the E-M Division obtained 
initial production contracts for elevon and throttle 
actuators for McDonnell's GAM-72 missile and for 
fin positioning servo actuators for the JPL/Sperry 
Sergeant missile. E-M also will supply servos for 
several space research rockets. 

In another field, E-M continued large volume 
production of air inlet systems and landing flap 
systems for the Republic F-105. Air Force health 
and safety officials recommended that Lear's E-M 

lnstr~un ent workers in L ear's "white 1·oom.s." 

Division remote jet engine fuel trimmer be standard 
equipment on every military jet aircraft. In the 
commercial field it was also specified for the Boeing 
707, the Douglas DC-8, the Lockheed JetStar and 
the McDonnell 119. 

For further diversification the Electro-Mechanical 
Division entered the industrial field with the pro­
duction of actuators, remote positioning systems 
and powdered metal clutches for industrial use. 
During I 959, the Division received its first produc­
tion orders for rod positioners to be used in atomic 
reactors. 

The Astronics Division, with headquarters in 
Santa Monica, California, reported major progress 
in production, engineering and development for 
1959. 

In production were: 
Complete maneuvering autopilot with stick-sensor 

for Swedish supersonic SAAB J-35 Draken jet 
fighter; 

Stability augmentation systems for the NATO 
G-91 fighter; 

Transistorized, modularized command maneuver­
ing control system for the Ryan Q-2C target mis­
siles; 

Missile command guidance receivers designed and 
built in production quantity for the Boeing Bomarc 
ground-air missile; 

Two-axis stability augmenter system. for the 
Northrop T-38 Talon; 

Production of Lear L-102 and L-SB autopilots 
now used on such jet transport and coi·porate air­
craft as SUD Caravelle, McDonnell 119, Grumman 
Gulfstream and Fairchild F-27 was expanded. 

In engineering and development Lear Astronics 
was designated System Manager for electronic guid-
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ance of the Navy DASH program. For the Gyro­
dyne DASH vehicle, Astronics developed a "milli­
min" packaged complete drone control that 
stabilizes the remotely controls the ,·ehicle. 

Astronics also moved into hot gas stability and 
flight control systems by participating in team pro­
posals with the Kidde and Batelle organizations. 

In electronics the Astronics Division was building 
low cost receivers, Versa-tel data transmission equip­
ment and beacons. It also teamed up with other 
companies in developing a missile nose cone re­
covery system. 

Also based in Santa Monica was the LearCal 
Division, which in 1959, produced over 2,500 flight 
proven NAVCOM-100 systems for private and ex­
ecutive aircraft. 

Slated for production in I 960 was the all-transis­
torized L-3 autopilot which represents a significant 
advancement in light plane automatic flight con­
trol. Lear was also producing a new light weight 
three-axis data generator (gyro reference) and the 
NAFLI Jr., an attitude indicator featuring natural 
flight reference for the easiest and quickest attitude 
reference yet available. In 1960, Lear was to begin 
production of the ADF-47, an all-transistorized 
direction finder. 

Integrated functionally with all Lear divisions 
was the Transport Sales Organization activated 
under the Astronics Division in 1959 to expand 
Lear's role in the commercial transport market. 

Utilizing 30 years of experience gained in aircraft 
navigation and communications marketing, Lear 
designed an all new, sophisticated system for trans­
port aircraft known as the ADF-200 system. Using 
subminiature tubes and transistors for optimum 

performance, the ADF-200 is the most advanced 
automatic direction finding system yet conceived. 

Another system projected for the transport market 
was the NAVCO:.\'f-200, an advanced version of the 
flight-proven NAVCO:.\•I-100. ~AVCO:.\J-200 is a 
crystal-controlled navigation and communication 
system with optimum perforP' 1.nce and reliability. 

At Elyria, Ohio, on the o "skirts of Cleveland, 
the Lear-Romec Division continued development 
of its standard product lines, including centrifugal 
fuel boost pumps, lub/scavenge pumps for jet en­
gines, pressurization and desiccator assemblies for 
radar units, servo valves for missile hydraulic 
guidance. 

New contracts obtained during 1959 included 
component orders for the Convair B-5R, Lockheed 
JetStar, ·McDonnell 119, Republic "Swallow" drone, 
"Eagle" ancl "Nike-Zeus" missiles, and many others. 

A few of the new products developed in 1959 
included the RG-18500 and RG-18530 camera 
vacuum pump, the RG-13360 integrated hydraulic 
power package, the P-I 272, the P-1272A and the 
P-1279 coolant units as well as the RR-12160 fuel 
booster pump. 

Lear established a Solid State Physics Laboratory 
in Santa Monica in 1959. The SSP Laboratory 
was conducting research in electroluminescence, 
metallic oxide films, infrared detection, plasma tech­
nology, semi-conductors, ultrasonics, photo-conduc­
tors, thermoelectricity, and gyromagnetics. 

Overseas, Lear, Incorporated, continued its ex­
pansion, particularly through Lear Electronic 
GmbH of Munich, Germany, a wholly owned sub­
sidiary, and the Lear sales offices in Geneva, Switzer­
land, and Wiesbaden, Germany. 

MB ELECTRONICS DIVISION 
TEXTRON ELECTRONICS, INCORPORATED 

During 1959, MB Electronics continued to sup­
ply completely integrated vibration test systems for 
use by rna jor contractors in the missile, aircraft, 
electronics, and associated industries. These are 
used for the vibration testing of components and 
systems for missiles and high-performance aircraft. 
Such testing must meet government or industry 
specifications for generating, controlling, and meas­
uring vibration under precise umditions of tem­
perature, humidity, pressure, and/or other environ­
mental forces. 

Three major contracts for vibration test systems 
~ere awarded MB during 1959. Aberdeen Proving 
Ground <~warded MB a $2!J1,1GO contract for a 
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special vibration test system consisting of three ex­
citers in force ratings of from 1750 to 28,000 pounds 
and two electronic amplifiers (17.5 and 100 KVA). 
This equipment will be used for all types of vibra­
tion testing at Aberdeen. A new feature is that it 
will be able to use tape-recorded vibration data 
taken from the field, amplify this electronically, 
and apply it to an electromagnetic shaker. Thus, 
field conditions can be simulated accurately in the 
laboratory. 

The Air Force awarded MB a contract for ap­
proximately $230,000 for special vibration calibrat­

ing equipment. 
On August 20, one of the largest single orders 



ever placed for complex motion vibration test 
equipment was given to 1\IIB by Aerojet-General 
Corpora tion, Sacramento, California . This equip­
ment will involve special advanced electronics and 
e lectro mechanical systems, and "ill be used to im­
prove testing techniques on that company's rocket 

engines for missiles and space applications. This 
test system should play a prominent role in improv­
ing the operational reliability of high-performance 
aircraft and missiles, since it will duplicate precisely 
in-flight vibration conditions which are the cause -
of 40 percent of all service failures. 

MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
MlLITARY PRODUCTS GROUP 

During 1959, Minneapolis-Honeywell completed 
an addition of nearly 40,000 square feet to its iner­
tial guidance plant north of St. Petersburg, Florida. 
The addition was being used for manufacturing 
and assembling of inertial guidance systems and 
components for missiles and other vehicles. 

In January, Honeywell began delivery of produc­
tion "spike positioners" that permit maximum utili­
zation of thrust for the Air Force's supersonic B-58 
bomber under a $ 1.6-million contract awarded by 
Convair of Fort ' 'Vorth, Texas. The inlet diffuser 
control system automatically controls the position 
of the shock wave produced by faster-than-sound 
flight as it enters the B-58's four jet engines. 

Throughout the year Honeywell was engaged in 
the design and production of attitude control sys­
tems for both orbiting and re-entry versions of 
Project Mercury, the National Aeronautics and 
Space Administration man-in-space project. The 
company was also conducting human engineering 
studies for Project Mercury. 

Honeywell's Inertial Guidance Center in St. 
Petersburg was awarded a multi-million dollar con­
tract to develop an inertial guidance system for an 
Army Signal Corps drone being built by the Fair­
child Aircraft and Engine Corp. The Honeywell 
system will be a variation of its "MIG" inertial 
guidance system, smallest and lightest pure inertial 
system yet devised. The drone is designated 
AN/USD-5. 

In February, the Ordnance Division of Minneap­
olis-Honeywell was awarded a $2.9 million contract 
to continue development started at the Army's 
Picatinny Arsenal for the adaption of a nuclear 
warhead for the Sergeant missile. The contract 
called for further development of the fuzing mech­
anism, arming devices, safety mechanisms and nose 
cone structural assembly. 

Also in February, the employees of Minneapolis­
Honeywell's Aeronautical Division received con­
gratulations from President Eisenhower on the 
successful orbiting of the Vanguard II weather 
satellite. The Honeywell division designed and 
manufactured the guidance reference system that 

M-H scientist examines be-ry llium spheTe. 

enabled the Vanguard rocket to launch the weather­
reporting satellite. 

In March, Honeywell announced receipt of $8 
million in new orders for automatic flight control 
systems for the Air Force's F-IOIB Voodoo super­
sonic interceptor. The new contracts brought the 
total awards made to Honeywell for the F -10 l B 
autopilots during the past several years to $28.3 
million. Orders for the F-IOlA version of the Mc­
Donnell Voodoo amounted to about $20 million. 

Again in March, Honeywell's Aeronautical Divi­
sion was given the assignment to develop guidance 
and stabilization systems for the "Scout" multi­
purpose space vehicle. Honeywell 's system .includes 
new ultra-accurate gyroscopes, servo control systems, 
a programmer, and hydrogen-peroxide reaction 
controls. 

In June, Honeywell announced that it was pro­
clueing autopilots for the Navy's '"' F-2 "Tracer" 
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and S2F-3 "Tracker" airplanes under nearly .54 mil­
lion in contracts from Grumman Aircraft Engineer­
ing Corp. Development and prototype production 
work on the systems was conducted by Honeywell 
for one and a half years at the company's Aeronau­
tical Division in Minneapolis. Honeywell also an­
nounced receipt of a $5.4 million contract to 
develop and produce inertial guidance systems for 
Centaur, the first U. S. high-energy space vehicle. 

From May through October Honeywell's Aero­
nautical Division flight tested a three-axis version of 
its Adaptive Flight Control system in an F-IOlA 
airplane. Dynamic performance was exactly as pre­
dicted over the flight envelope of the F-101. 

Honeywell's Aeronautical Division announced 
that it had proven the feasibility of an electrically 
suspended gyroscope with the potential of far 
greater accuracy than present forms of gyroscopes. 
The gyro contains a beryllium sphere rotor ma­
chined to tolerances more accurate than 15 mil­
lionths of an inch. The sphere is electrically sus­
pended in a vacuum and rotates at high speeds 
unassisted for long periods of time. Honeywell had 
been conducting research in electrically suspended 
gyros under contract to the Navy Bureau of Ord­
nance since 1956 and in 1959 received a contract 
from the Air Research and Development Command 
of the Air Force for a study of airborne feasibility. 

In September, the National Aeronautics and 
Space Administration successfully fired a Big Joe 
Test Capsule which was controlled and stabilized in 
space by a Honeywell system. The stabilization and 
control system was programmed to take control of 
the capsule at separation, stabilize its flight, then 
turn the capsule completely around and at the 
point of re-entry start the capsule revolving slowly. 
The company was building a more complicated but 
similar system for Project Mercury's manned flight. 

Receipt of a $2.6 million contract to produce 
miniaturized inertial guidance systems for Army 

surveillance drones being built by Republic Avia­
tion Corp. was announced in September. The in­
ertial guidance units, in conjunction with an 
airborne computer, will be able to guide the drone 
over several target areas on each flight without 
radio or radar commands and return the drone to 
safety. 

The Honeywell-Atkins ;\fa mum Safety Light, 
new airborne lighting system designed to reduce 
sharply the possibility of mid-air collisions, was cer­
tified by the Federal Aviation Agency. Acting on 
the FAA approval, Honeywell's Aeronautical Divi­
sion announced that it was stepping up production 
plans to make the flight safety device available for 
all civilian and military aircraft. 

Early in October the company's Aeronautical Di­
vision completed the nation's first long-term two­
man space cabin simulator. The seven-ton device, 
which was designed to explore man's reaction to 
30 days of simulated space flight, was shipped to 
the Air Force's School of Aviation Medicine at 
Brooks Air Force Base, San Antonio, Texas. To 
approximate closely conditions imposed by space 
travel, the space cabin was designed to be virtually 
self-sustaining. As a result of developments at 
Honeywell, the astronauts in the cabin will breathe 
and re-breathe the same air and drink and re-drink 
the same water for 30 days. 

During 1959, Honeywell's Aeronautical Division 
worked on the navigation and guidance system for 
one version of Dyna-Soar, the Air Force manned 
and pilot-controlled semi-orbital vehicle. 

For the Army-Navy Instrumentation Program 
the Research Department of Honeywell's Aeronau­
tical Division conducted studies to determine 
human ability to control everything from a single 
push-button to a complete space ship. Both men 
and aircraft were simulated on digital and analog 
computers in a technique referred to as "robot 
psychology." 

THE NEW YORK AIR BRAKE COMPANY 
WATERTOWN DIVISION 

The Watertown Division of The New York Air 
Brake Company continued to expand the existing 
product line of "STRATOPOWER" constant and 
variable delivery, axial piston hydraulic pumps 
and motors during 1959. 

The "STRATOPOWER" Overcenter Hydraulic 
Pump offered a brand new degree of versatility 
and several advantages over previously available 
pumps. The most significant advantage to the over-
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center type of design is the fact that once a pump 
of any given size is developed, the companion motor 
is well on its way to being developed. The New 
York Air Brake design shows only a subtle differ­
ence between a pump and motor. 

The company had in production several of these 
new hydraulic motor and pump sizes and other 
sizes will continually be made available. 

The sizes available at year-end as pumps or 



motors with ratings in cubic inches displacement 
per revolution included .O:i, .I, .~ •. 2:i, .6, .68, 1.6, 
·L:i. These were available in both fixed and variable 

displacement versions. It is significant that these 
hydraulic motors can utilize any of the presently 
known fluids. 

PACIFIC AIR::\IOTIVE CORPORATION 

During 19:i9, Pacific .-\irmotive Corporation con­
tinued its work on overhaul of jet engines. Sched­
ules for deliveries of JT3 jet engines to Continental 
Air Lines called for two m·erhauls a week. This 
workload was supplemented by a support program 
on the JT·l engine, with output averaging an engine 
a week. 

Commercial jet engine overhaul supplemented 
the company's volume in the overhaul and servicing 
of military .f:!/, .J75 and T;H engines, with the over­
haul of Rolls Royce Dart engines scheduled to 
begin in January 1960. PAC also continued to over­
haul piston engines and accessories ranging in size 
from the smallest Lycoming and Continental en­
gines up to the largest Pratt & \Vhitney engines. 

Pacific Airmotive was the only aircraft mainte­
nance facility in the United States currently cer­
tificated by the Federal Aviation Agency to overhaul 
both .JT3 and .JT 4 jet engines. 

Eleven Grumman Gulfstream turboprop busi­
ness transports were sold by PAC and its wholly 
owned subsidiary, PacAero Engineering Corpora­
tion. Eight of the aircraft were delivered during 
1959, with the balance scheduled for early 1960. 
The company received orders to outfit 10 of these 
Gulfstreams, which are delivered by the manufac­
turer in bare-hull condition. 

Convair 340s and 440s were being modernized to 
high perfromance propjet aircraft under a joint 
program with the Allison Division of General 
Motors. Conversion of the Convairs involved re­
moval of the original piston engines and installa­
tion of Allison 50 1-D 13 prop jet engines. Through 
PacAero Engineering Corporation, PAC is respon-

sible for the engineering, tooling, manufacture and 
installation of the conversions as well as flight test 
and FAA certification. PacAero had orders for l 0 
conversions, with nine additional aircraft being 
scheduled. 

The distribution phase of the company's opera­
tions was broadened with the addition of new fran­
chise lines for parts and equipment installed on 
the turbine-powered airliners and business trans­
ports now going into service. Supplementing the 
major engine and accessory manufacturers that 
PAC has represented for many years, the company 
signed distributor agreements with the following 
manufacturers during 1959: Cooperath·e Indus­
tries, Minnesota Mining & l\Ianufacturing, :\Iele­
tron, l\Iarvel Schebler division of Borg \Varner, 
Airborne Accessories, Sonotone, and Holley Car­
buretor. 

At Chino, California, the company was perform­
ing a small overhaul program on Venezuelan Air 
Force C-<Jis and had an IRAN contract to overhaul 
67 Navy R4D transports. 

Flight Support, Inc., PAC's subsidiary engaged 
in the manufacture of aircraft test and ground sup­
port equipment, was responsible for the design and 
production of accessory test units for American 
Airlines' new jet test facility at Tulsa. 

Golden Gate Aviation, Inc., was incorporated as 
a subsidiary of PAC in 1959. Headquartered at 
Oakland International Airport, Golden Gate Avia­
tion is the authorized distributor for Beechcraft 
private and executive airplanes in Northern Cali­
fornia and Northern Nevada. 

PACKARD BELL ELECTRONICS 
TECHNICAL PRODUCTS DIVISION 

In a year of advances and developments, Packard 
Bell Electronics' Technical Products Division ex­
perienced four major events: the award of an 
initial subcontract for Polaris Fleet ballistic missile 
automatic checkout equipment from the Lockheed 
Aircraft Corporation, Missile and Space Division; 
the acquisition of a majority interest in Technical 
Industries Corporation of Pasadena; the listing for 
trade of Packard Bell Electronics' stock on the 
New York and Pacific Coast stock exchanges; and 

ground breaking ceremonies for an eventual 350,-
000 square foot electronic center in Newbury Park, 
California. 

The Division concentrated on research, design, 
development and manufacture of electronic con­
trol and test equipment, avionic equipment and 
components, electrical, electronic and electro· 
magnetic devices and systems. 

\Vith an experience based on engineering devel­
opment and production of electronic ground sup-
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port equipment for the Thor program, the Snark 
missile, and the Falcon missile, the DiYision was 
a,\·arded in 1959 an initial subcontract totaling 
approximately .)1.5 million from Lockheed for the 
development and manufacture of factory automatic 
checkout and readiness equipment for the Navy 
Polaris Fleet ballistic missile. 

Another important contract received during 1959 
was a .'3239,918 award from the Rome Air i\Jaterial 
Area, Griffiss Air Force Base, calling for UHF 
radio sets for ground-to-air communications. 

Packard Bell, leading supplier of IFF communi­
cations equipment, continued delivery of radar 
identification sets AN/APX-6 and received a new 
contract for radar recognition sets AN 1 APX-7. 

Two major developments of the Computer Cor­
poration were the TRICE (transistorized real time 
incremental computer expandable) and the Multi­
verter. The TRICE is a differential analyzer which 
evaluates a missile's performance as fast as the 
missile operates. Several contracts were received 
from the Army for this device. A later development, 
DAFT (Digital/Analog Function Table) , was an 
outgrowth of TRICE techniques and provides ac­
curate and repeatable arbitrary function generation 
for analog computers. 

A DAFT installation at Holloman Air Force 
Base in 1959 was slated for flight simulation, sub­
stituting for expensive experimental flights. 

The Multiverter is an analog-to-digital and 

digital-to-analog converter. This mechanism can 
translate information to digital form, such as (l;tta 
received from a missile in flight, at a speed equal 
to the rate receiYed. The company recei\Td con­
tracts for this dedce from the NaYal Ordnance 
Test Station, the Air Force i\fissiles Development 
Center at Holloman Air Force ' tse in ~ew :\Jexico, 
and from the Army Ballistit \fissile :\gency at 
Redstone :\rsenal in :\labama as well as Cal -rech 
and Stanford to translate Explorer radio signals to 
digital form for evaluation. The ;\lultiYerter also 
found commercial uses, notably in high speed data 
processing systems for petroleum, chemical and 

petro-chemical plants. 
Another development of the Technical Products 

Division was the l\'Iissilc Impact Prediction System, 
which was installed at Vandenberg Air Force Rase 
in California as part of the Pacific Missile Range. 
The unit will "lock on" and track the missile auto­

matically as it is being fired. 
Other developments from the Division's research 

and development group included the CNI test set 
and the A TC Transponder test set; an Airborne 
Tape Recorder-Reproducer for ITT; and a "fog 
sensor" for air pressurization and air conditioning 

systems on commercial airliners. 
Durock, a flexible ceramic insulation capable of 

withstanding intense temperatures up to I 000 de­
grees Fahrenheit under continuous operation, was 
also developed by Technical Industries. 

REEVES INSTRUMENT CORPORATION 

The year 1959, the thirteenth since the incorpora­
tion of Reeves Instrument Corporation, was marked 
by intensive activity in the fields of missile guidance 
and ground support equipment. 

Reeves designed and produced an inertial refer­
ence package (IRP) for Lockheed Aircraft Corpora­
tion used in the current Discoverer satellite 
program. The package comprised three single axis 
floated gyros, two floated accelerometers, and four­
teen individually encapsulated, fully transistorized 
amplifier modules. The units are mounted to a mag­
nesium casting of twelve inch diameter, and the 
entir: assembly weighs less than forty pounds. The 
IRP rs used for guiding the missile during its ascent 
~)base, and for maintaining proper attitu~le and tra­
jectory while in orbit. 

For Philco Corporation, Reeves designed and pro­
duced a high precision three axis pedestal which is 
used as a mount for the tracking- radar for the Dis­
coverer program. Complete servr> instrumentation 
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is supplied with the pedestal, which stands eleven 
feet high, and has a base diameter of seven feet. 

During 1959, Reeves delivered, under various 
Navy contracts, a considerable number of Inducto­
syn repeater systems to the Sperry Gyroscope Com­
pany for the Polaris program. Empl~yec~ as an 
integral part of the Ships' Inertial ~avrgatron Sys­
tem (SINS) , the system makes possrble the trans­
mission of extremely low-level Inductosyn outputs 
to remote stations of the navigation computers. 

Reeves was also working on a multi-million dol­

lar contract for the production of depot t,es_t equir~­
ment for the Rome Air Materiel Area, Gnffiss Arr 
Force Base. The equipment will be used in the 
depot test of systems and components employed in 
the MSG-1 and IA close support and guidance 
radars which Ree,·es designed and manufactured for 

the Air Force. 
A continuing program of research and develop­

ment on improved design and production tech-



niques for single axis floated integrating gyros led 
to funher improvements in performance charac­
teristics. 

A high precision gyro test table was developed 
during I !l:i!l to meet production test requirements. 

The table, being marketed as a commercial item, 

has a position accuracy of t\\·o seconds of arc. Avail­

able with all necessary servo electronics, the table 
is driven by a direct drive torquer motor to elimi­
nate gearing errors. An improved version of the 
standard gyro test set, consisting of a complete elec-

tronics console and table, was also placed into pro­
duction in I 959. 

A complete line of fully transistorized miniature 
computer amplifier modules were first placed on the 
market in I 959. An outgrowth of a mid-course com­
puter system developed for the Regulus program, 
the modules are completely encapsulated, and oc­
cupy a total volume of four cubic inches. 

Reeves systems and components were used in a 
number of current missile programs, including 
.-\tlas, Titan, Polaris, Regulus, ::\Iatador, Discoverer, 
Thor-.-\ble, Bomarc, Terrier, and others. 

REYNOLDS :METALS COl\IPANY 

During I 959 Reynolds l\-!etals Company began 
production of sections for the modified Redstone 
boosters to be used in the l\{ercury project. The 
finn continued its fabrication of ballistic shells and 
fuel tanks for the Redstone and Jupiter-C rockets 
and Jupiter-C spin launchers at its Missile Plant 
at Sheffield, Alabama. 

Also at its missile plant, Reynolds designed and 
built a unique gantry welder which saves time and 
provides flexibility in missile production. The 
unit, virtually automatic, is used for metal inert-gas 
girth welding by combining the stability of a fixed 
unit with the Aexibilty of a movable unit. 

A new type aluminum welding back-up bar, 
which reduces the costs of metal inert gas-arc weld­
ing, was developed by Reynolds and was expected 

to find wide application in the preclSlon welding 
field. The bar, with a stainless steel insert, cuts in 
half the average cost of repairing the all-stainless 
back-up bars previously used. 

In July, Reynolds um·eiled what is believed to 
be the country's first all-aluminum airplane hangar 
at Richmond, Virginia. Aluminum V-beam roofing, 
which reduces the number of trusses and supporting 
perlins, was combined with 140-foot clear span bow­
string aluminum trusses in an arch-type roof to pro­
vide lightweight, maintenance-free construction 
unavailable until now. 

Reynolds l\fetals Company continued during the 
year as the leading supplier of aluminum powders 
to producers of solid fuels for various rocket 

programs. 

ROHR AIRCRAFT CORPORATION 

Rohr's product mix during 1959 continued to 
show increasing emphasis on commercial as well as 
military business. 

Within the year commercial contracts rose to 
64 percent of net sales. These included jet power 
pods, horizontal stabilizers and elevators, sound 
suppressors and thrust reversers and a 43-foot sec­
tion of the fuselage for all versions of the Boeing 
707. Similiarly jet pods were being manufactured 
for the Convair 880 and propjet pods and other 
major components for the Lockheed Electra. Rohr 
also contracted to produce jet pods and thn1st 
reversers of its own design for the Lockheed JetStar. 

In military categories, in addition to continuing 
production of jet pods and metal bonded panels 
for the R-52G, and jet pods for the KC-1 !J5 tanker, 
Rohr was planning for manufacture of power units 
for the new R-52H. Propjet pods for the C-l30B. 

power packages for the P2V, and brazed steel honey­
comb structural panels for the Convair B-58 and 
the McDonnell F4H continued in production. New 
military orders included engine pod assemblies and 
other components for the P3V Navy version of the 
Electra and wing components for the North Ameri­
can B-70, :Mach 3 bomber. 

Additional emphasis was laid during the year on 
the company'' engineering and manufacturing de­
velopment services. During 1959 Rohr deYeloped 
and tested a prototype thrust reverser for the North 
American F-lOOF. In the field of nuclear energy. 
the company manufactured a series of reactor tubes 
for one of the Atomic Energy Commis:>ion's gener­
ating plants, and was also selected by the Army to 
process and rehabilitate artilleq; gun barrels ii~ an 
experimental project successfully carried out for 
'Vatervliet Arsenal. 
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Both manufacturing and development effort was 
amplified in Rohr's adhesive metal bond structure 
for lower temperature range applications, as well 
as in high-temperature stainless honeycomb. Pheno· 
lie impregnated paper honeycomb core was bonded 
to metal sheets was utilized in construction of a 
prototype Arctic hut,. designed to replace existing 
structures along the Distant Early Warning (DEW) 

line of radar sta tions in the far north. 
Plant production facilities were expanded during 

the year, bringing to 2,070,930 the total sq u are feet 
of manufacturing, warehouse and office space a t 
the company's main plant in Chula Vista, manu­
facturing plant in Rivers ide, assembly plants in 
Auburn, vVashington and \!\Tinder, Georgia, and 
other associated operations. 

SOLAR AIRCRAFT COMPANY 

Rocket motor case emerges from Solar furnace. 

186 

To house expanding projects in the gas turbine, 
missile and space and commercial product lines, 
Solar Aircraft Company began construction of a 
new 62,000 square foot engineering and research 
building at its San Diego bayfront property in 
September, 1959. Solar also doubled the size of 
its facilities for the manufacture of all-metal honey­
comb core and brazed honeycomb sandwich during 
the year to handle production of components for 
advanced aircraft. 

In the missile and space field several research 
and development projects involving new concepts 
were undertaken. A study contract was awarded 
Solar early in the year by Army Ordnance in the 
field of missile defense supporting research spon­
sored by the Advanced R esearch Projects Agency. 
The contract was awarded as a result of a new 
approach developed by Solar and proposed by 
ARPA. 

A unique new rocket thrust chamber and injector 
was built by Solar for the National Aeronautics 
and Space Administration. The chamber is con­
structed of U-shaped channels instead of tubes giv­
ing greater design flexibility and more precise con­
trol of fluid passages, particularly in the throat 
areas. The chamber will be used by NASA for test­
ing new rocket propellant combinations at NASA's 
Lewis Research Center, Cleveland, Ohio. 

Two new facilities went into operation at Solar 
to give the company greater capabilities in the 
manufacture of products for missile and advanced 
aircraft components. A giant controlled-atmosphere 
pit furnace, the only facility of its kind in the 
nation, was constructed for heat treating large 
rocket motor cases. The furnace, built below 
ground level, is capable of heat treating assemblies 
up to nine feet in diameter by 30 feet long at tem­
peratures up to 1950 degrees F. Another new facility 
developed at Solar was a traveling furnace designed 
for brazing long panels of all-metal honeycomb 
sandwich material. The furnace moves over assem­
blies of sheet metal faces and honeycomb core, 
brazing them into a single, lightweight, rigid struc-



ture. The traveling furnace went into production 
in October, 1959, brazing long wing components 
for the B-70 bomber. 

In .June, Solar announced the development of a 
ne"· missile ,dth a peaceful mission-the Firefly. 
The Firefly is a guided missile fire fighter that is 
bunched like a rocket and hovers like a helicopter. 
Installed ncar an area such as an airport, its rocket 
motor can fire it to anywhere within five miles in 
·10 seconds. It is fired and guided by push buttons 
to an air crash or other site of potential fire. "'hen 
it reaches the scene, the unmanned craft turns into 
a helicopter and hovers over the area. Then the 
remote operator can flip a switch releasing more 
than a ton of extino-buishinrr liquid. The Fireflv's 
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body, exclusive of rotors and dispensing nozzle, is 
about ]() feet long and its wingspan is the same 
distance. It "·eighs about 5,000 pounds, including 
its payload of extinguishing fluid. 

Probably the "·orld's smallest aircraft propulsion 

engine, the Solar Titan gas turbine was installed in 
a one-man helicopter and passed initial flight tests 
in September, I 959. The tiny turbine, developed 
by Solar, is 21 inches long, l2V2 inches in diameter, 
and weighs only 52 pounds. It is rated at 55 horse­
power at sea level, and is capable of developing up 
to 80 horsepower. The versatile gas turbine engine 
is also being developed as a generator drive for 
missile support units and auxiliary power units for 
aircraft. 

During 1959 one of Solar's larger gas turbines 
helped start two of the nation's ne\\·est commercial 
jet aircraft on their maiden flights. Ground support 
units powered by Solar Jupiter 500 horsepower 
gas turbine engines, were used to support the 
Douglas DC-8 and Convair 880 on their test flights. 

In addition to missile and gas turbine operations 
during 1959, the company began development of 
ducting systems for the B-70 bomber, under contract 
with North American Aviation, Inc. 

SPERRY GYROSCOPE COMPANY 

Looking forward to its Golden Anniversary in 
I 960, Sperry highlighted its -19th consecutive :year 
in the vanguard of navigation technology with 
major strides in aerospace system development and 
production. Although many truly significant achieve­
ments, particularly those in the research and de,·el­
opment stage, were classified, systems for the B-58, 
X-15, B-70, and other inertial activity, plus the 
Sergeant program were among those that moved 
into greater prominence. 

As early as I 950, less than a year after "inertial 
guidance" was accepted as feasible, Sperry under­
took the difficult technical challenge of developing 
an extremely accurate, highly reliable, long-term 
operating, airborne system. During I 958, the first 
production model B-58 supersonic bomber was 
turned over to the Air Force. Hustler now carries 
the most studied, analyzed, tested, evaluated and 
"understood" inertial guidance system in being. 
More than 25 million man-hours were employed 
to develop and produce the system culminating 
in production of such systems for the B-58 and for 
the X-15. 

One of the nation's most ambitious research 
projects, the X-15 manned rocket program moved 
closer to completion with delivery of Sperry's iner­
tial system. The equipment will enable the X-15 
pilot to control the craft as it rockets to the fringe 
of space, re-enters the earth's atmosphere and lands. 
Flight instruments developed by Sperry for the 

project include inertial altimeters, inertial velocity 
and vertical rate indicators. The system also will 
feed data to airborne and ground-based recorders 
for permanent charting of each flight. 

Bomb-nav systems and ground support equip­
ment for the first Strategic Air Command wing of 
36 Hustler B-58 supersonic bombers were being 
produced by Sperry. "\Veapon system manager 
Convair reported that long-lead time items, includ­
ing bomb-nav systems, for the second wing also had 
been authorized. Navigation accuracy in excess of 
specification requirements were achieved on flights 
of more than I ,000 miles. 

During the year, Sperry recein:d a go-ahead to 
design and manufacture a gyro platform for the 
B-70. Under contract to North American Aviation, 
Inc., Sperry was developing a lightweight Twin 
Gyro platform, differing in major respects from 
the conventional two and three-gyro platforms cur­
rently in use. Rugged new Sperry Rotorace (nn 

gyros, themselves a notable advance in gyro art, 
will be employed in the system to achieve the 
accuracy required for B-70 missions while main­
taining the bomber's readiness for rapid alert. 

The JUNO shoot, which placed the first U. S. 
satellite in orbit around the suu, and the equally 
impressive accomplishment of returning monkeys 
alive from space, pointed out the advanced dcn·l­
opment of inertial guidance systems. These particu­
lar systems were produced jointly by Sperry Rantl 
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sister divisions, Sperry Gyroscope Company and 
Ford Instrument Company. 

In the more conventional areas of civil and mili­
tary aircraft navigation, Sperry had several innova­
tions during 1959. These included a "master navi­
gation system," the AN/ APN-118, designed to meet 
the mission requirements of all types of Army air­
craft for at least the next 10 years. Developed in 
conjunction with the Army Signal Research and 
Development Laboratories, system key components 
include an especially developed, lightweight, Dop­
pler radar, radar altimeter, the most accurate 
Gryosyn R compass known, and an automatic navi­
gation computer ·which "remembers" entire flights 
and solves complex navigational programs. Com­
ponents of the system can be assembled in different 
combinations to meet varying mission requirements. 

Also introduced was a unique "push-button" 
automatic pilot for the nation's upcoming fleet of 
utility jets. Adopted initially for the Lockheed 
JetStar, the system provides hands-off jet control at 
a total weight about one-half that of conventional 
automatic pilots. The SP-40 system provides exact­
ing control during cruise and couples the aircraft 
to radio beams for automatic navigation and land­
ing approaches. Where ground radio facilities do 
not exist, the system accepts Doppler radar signals 
which enable it to follow automatically any track 
across ground. 

Aviation's first universal flight control system 
was developed by Sperry. The system will auto­
matically control any type of Army aircraft-heli­
copters, fixed-wing planes, or pilotless drones. Un­
like traditional flight control systems, which have 
been custom-engineered, or modified, for each type 
of installation, the Universal Automatic Pilot pro­
vides a set of electronic "building blocks" which 
can be installed in varying combinations to achieve 
any desired degree of flight automation. The sys­
tem, developed by Army and the Sperry Phoenix 
Company, was to be flight-tested initially in H-21, 
H-34 and H-37 helicopters, L-23, YAC-1 and 
Y A0-1 fixed-wing craft. 

Sperry also introduced a low-cost light aircraft 
automatic pilot for civil aviation. The system, 
developed by Sperry Phoenix Company, weighs 
27 pounds, including flight instruments. Designed 
so that a complete flight control system can be 
installed a step at a time, the Automatic Pilot lends 
it.self to any light plane-from small single-engine 
aircraft to the larger twin-engine types widely used 
in commerce and industry. 

An automatic flight control system expressly 
designed for jet airliners-the Sperry SP-30-made 
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inaugural flights during 1959 as both l:nited Air 
Lines and Delta Air Lines began regular sen·ice 
with the new Douglas DC-8. The system also has 
been adopted by Com·air for its 880 and GOO series 
of jetliners. It provides hands-off control of jet­
liners at a relatively slow I 00-milcs per hour 
through nearsonic speeds and in combination with 
Sperry's Integrated Instrtlll1' t System gives pilots 
a pictorial display of navigat •. >~1 information as well 
as "how to fly" instruction of maneuvering and 
landing. 

In the areas of drone control and guidance, 
Sperry's SEE (Sperry Echo Enhancer) system "·as 
adopted widely during 1959. Designed for use ·with 
surveillance, air-intercept or tracking radars, the 
system makes miniature target drones look like 
giant intercontinental bombers during simulated 
air attack tests. SEE also could be used by ground 
controllers to locate and identify aircraft with 
greater certainty at greater distances. 

Under a joint Lockheed/Sperry Phoenix pro­
gram, B-47 Jet bombers-designated QB-47s-have 
been converted to pilotless drones. The Sperry 
guidance and control system utilizes high-frequency 
radio signals from a portable ground station during 
takeoffs and landings and from a D~-3~ dire~tor 
aircraft during flight to command specialized flight 
controls. 

Sperry also continued to deliver similar drone 
control and guidance systems for USAF's fleet of 
QF-80 pilotless jets and has designed and developed 
specialized equipment for remote control of Army's 

SD-2 surveillance drone. 
Production of APN-59 radar equipment, used 

in USAF's C-130B C-133B and KC-135A, continued 
at Sperry. The 'system, which was modified to 
obtain the first radar pictures from the edge of 
space during balloon tests, is used for search and 
surveillance, storm detection and other all-weather 

navigation procedures. . 
Sperry's production of electromagnetic counter­

measures for USAF's B-52s was one of the com­
pany's most important and pressing defense. proj­
ects. Under an avionics system managership as­
signed by the Air Force, Sperry . mar~halled the 
forces of a large segment of Amencan mdus~ry to 
create an ECM system that renders the B-52 mvul­
nerable to many forms of enemy action. Designed 
to jam and confuse enemy radar:~ and to deceive 
missiles, the AN 1 ALQ-27 system IS reported to be 
the most comprehensive ever developed. 

In the area of guided missiles, Sperry's produc­
tion of radars for Navy's Terrier and Talos missile 
systems continued in high gear. During the year, 



Finishing touches are jJut on B-58 navigation units be[01·e shipment. 

it was disclosed that a more compact radar system 
had been developed for the new, longer-range, 
Terrier missile. It was also revealed that the Army's 
Sergeant missile system had moved into the hard­
war production stage. Initially developed by the 
Jet Propulsion Laboratory, Sergeant was being pro­
duced by the Sperry Utah Engineering Laboratory, 
Salt Lake City. The new solid-fueled tactical mis­
sile has greater range, accuracy and reliability than 
Corporal, its predecessor. Noteworthy for mobility 
and portability, Sergeant requires a minimum 
amount of ground support equipment. System 
maintenance requirements and ground handling 
procedures also have been minimized. 

In respect to the Polaris program, Navy's first 
navigation management contract awarded a private 
contractor went to Sperry. The contract gave 
Sperry the authority to design, specify, integrate, 
deliver, install and purchase navigation equipment 
for new, second-generation Polaris submarines from 
other contractors. It supplemented existing con­
tracts for integrating the complex systems in 
earlier 598-class submarines, such as the GEORGE 
WASHINGTON, PATRICK HENRY, and 
THEODORE ROOSEVELT, launched during 
1959. The new 608-class submarine will advance 
the nuclear hull design over the earlier vessels and 
will increase size. Under the impetus of a speeded-

up program to have Polaris operational by 1960, 
a new laboratory test center will_ enable Sperry to 
solve assembly and operating problems of a com­
bined complement of advanced navigational equip­
ment-before actual installation aboard a sub­
manne. 

SCAR (Submarine Celestial Altitude Recorder), 
a means by which submarines can take celestial 
fixes while submerged, was revealed. The exact 
altitude of a celestial body is computed automat­
ically, giving the angle of sighting in degrees and 
minutes as well as time in hours, minutes and 
seconds. An exact fix can be determined from two 
or more sightings without the inherent danger of 
surfacing. SCAR, produced by the Sperry Piedmont 
Company, was demonstrated earlier during the 
historic submerged voyages of the NAUTILUS, 
SEA WOLF, and SKATE. 

As a result of a study of measurement problems 
in American industry conducted by Sperry for the 
Aerospace Industries Association in cooperation 
with the Air Force and the National Bureau of 
Standards, corrective actions were being taken to 
head off a national "measurement pinch." The 
survey, which indicated the need for unified stand­
ards, included specific recommendations toward 
improving the national calibration program. 
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Gyr_olube mn Flotation Fluid, which will permit 
all-latitude, all-weather storage and operation of 
floated gyroscopes, marked a technological break­
through disclosed during the year by USAF and 
Sperry. The new gyro flotation material, which 
retains fluidity to less than -65° F without arti­
fi_cial heat, is of importance to operation of iner­
ttally guided bombers, missiles and submarines. 

Several technical breakthroughs were disclosed 
by Sperry's Electronic Tube Division. These in­
cl~ded development of the most powerful trans­
mitter klystron ever built for high-frequency target 
tracking radars in missile defense systems. Devel­
oped for the Army Signal Corps, the new klystron 
will enable greater accuracy, speed, and certainty 
in tracking of small, fast-moving targets at much 
longer ranges than heretofore achieved. 

Among other achievements in the division's 
laboratories was a new wide-band radar amplifier 
tube which produces more than 20 kilowatts of 
power at frequencies up to 40 billion cycles per 
second. 

At Sperry i\Iicrowave Electronics Company, 
strides in applying new principles of "solid-state" 
physics to microwave circuitry yielded devices for 
more precise control of extremely high radar 
power. Recently developed ferromagnetic materials 
have fostered a completely new approach to micro­
wave circuit elements ancl eliminated several 
mechanical problems of co entional microwave 
devices. The new line of devices include extremely 
fast microwave switches without moving parts, low 
noise amplifiers, modulators, attenuators, mixers, 
and isolators which enable important improve­
ments in the technical capabilities of advanced 
radar systems. 

Introduced by Sperry's Semiconductor Division 
were three new series of super-quality diodes and 
transistors designed to withstand rocket 'Zibration, 
severe shock, and high temperature. Sperry also 
introduced the first series of silicon PNP military 
type transistors for switching and servomechanism 
circuits in missile and airborne equipment operat­
ing in extreme environments. 

SUNDSTRAND CORPORATION 

At the Annual Stockholders' Meeting held on 
April 28, Sundstrand's corporate name was for­
mally changed from Sundstrand Machine Tool 
Company to Sundstrand Corporation. While the 
Machine Tool Division of the Company continued 
to expand, the corporate name failed to reflect the 
rapid growth of non-machine tool operations. 

Sundstrand's growth in the Aviation and Depart­
ment of Defense products area has been evidenced 
in recent years by the development of Sundstrand­
Denver, and the acquisition of Sundstrand-Turbo, 
Pacoima, California. Following the corporate name 
change, sales efforts of these divisions were com­
bined with Sundstrand Aviation, Rockford to form 
the Aviation and Defense Products Group. This 
consolidation assured maximum utilization of com­
bined capabilities to better serve the aviation and 
defense markets. 

In line with the new sales and marketing ap­
proach, Sundstrand in August opened a district 
office in Dayton, Ohio to serve AMD and W ADD. 

SUNDSTRAND AVIATION 

Development of secondary power systems and 
components at Sundstrand Aviation reached a new 
peak during 1959 with the naming of the division 
as Secondary Power Subsystems Manager for both 
the B-70 and F-1 08. 

Delivery of constant speed drive systems for com-

190 

mercia! applications continued throughout the year 
with increased production for both the Boeing 707 
and Douglas DC-8. 

In I 959, Sundstrand developed a combination 
cartridge-pneumatic jet engine starter. The new 
starter weighs less than 55 pounds and provides 
safe, dependable, three-way starting: solid propel­
lant cartridge starts; cross bleed air starts; and low 
pressure ground cart compressed air starts. Aero­
dynamic braking in all three starting modes pro­
vides inherent self-limiting to prevent overspeeding 
without requiring valves, servos, or other mecha­
nisms. The unit is designed for use on either single 
or multi-engine aircraft. A further design advan­
tage is a moveable breech, which allows the starter 
to be easily adapted to most airplanes. 

Continuing its extensive research in high tem­
perature accessory power systems and components, 
Sundstrand Aviation announced the successful 
development of a secondary power system capable 
of 600 F operation. A major portion of this pro­
gram involved comprehensive evaluation and com­
plete environmental testing of all mechanical, 
hydraulic and electrical components. 

During the year, Sundstrand also announced the 
development of SUNDYNE pumps-a new design 
for fluid transfer. With initial application for 
water injection on turbofan models of the Boeing 



707 jetliners, Sundyne pumps offer numerous ad­
nntages. They have high reliability and long life 
n:sulting from a negligible temperature rise during 
dry operation. Sunclyne pumps are rated up to 
90 g-pm and are built to operate for 1500 hours 
bet ween overhaul. 

.-\ further growth of Sundstrand constant speed 
drin~ activity "·as the design and development of 
a 1~0 KV:\ drin~. The ne\\· drive represents a sig­
nilicmt increase in secondary power capability for 
the increasing demands of new aircraft. 

The Im·estment Castings facility continued to 
grm,· during the year with large scale expansion 
of both plant and equipment. 

SUNDSTRAND TURBO 

Sundstrand Turbo activities at both Pacoima, 
California and Denver, Colorado continued in 
advanced research for internal power on missiles 
and space \'chicles during 1959. Three major state 
of the art projects in progress during the y~ar were 
chemical open and closed cycle turbine po"·er sys­
tems, solar regenerative fuel cells and quick re­
sponse flight altitude control system. 

The solar regenerative fuel cell "·as being devel­
oped for a closed cycle fuel cell system capable of 
being regenerated by solar energy. Operating life 
of the cell "·ill be one year of continuous operation 
under em·ironmental conditions encountered by 
space and orbital vehicles . 

.-\nother program started during the year involved 
the de,·elopment of an orbital vehicle, high per­
formance, open cycle. chemically powered turbine 
APU. In this system, po"·er is derived from hydra­
zine through a pressure-staged turbine. The duty 
cycle of the unit "·ill be 4.5 hours with a reliability 
objective of 1500 hours mean time to failure. 

.-\ program for development of a new hot gas 
reaction valw for application in flight attitude 
control requirements was also begun during 1959. 
Operating on hydrazine, the system has a response 
time from electrical signal to full thrust of 10 milli­
seconds. The system has three nozzles to control 
yaw, pitch and roll. The combustion chamber can 
be blocked for extensive periods of time without 
flaming out. The valve can be pulsed from a rate 
of one cycle per hour to a maximum of 30 C\'cles 
per second. 

THOl\lPSON RAMO WOOLDRIDGE INCORPORATED 

During its first full year as a corporate entity 
resulting from the merger of Thompson Products, 
Incorporated, and Ramo-\'Vooldridge Corporation 
in October, 1958, Thompson Ramo \Vooldridge 
Incorporated made significant progress in new air­
craft and missile projects as well as in the develop­
ment of electronic systems for both military and 
commercial applications. 

To handle expanding programs in these newer 
fields, the company added substantially to its facili­
ties during the year. The role of the company's 
Tapco Group, within which the long-established 
aircraft product lines are operated, underwent a 
rna jor transition from components maker to pro­
ducer of highly engineered sub systems for advanced 
aircraft, missile and space vehicle applications. 

vVhile continuing as a leading producer of turbo­
jet engine assemblies and aircraft fuel system com­
ponents for the greatly reduced but still substantial 
aircraft market, Tapco moved forward with con­
tracts to develop accessory-drive, hydraulic and 
liquid-cooling systems and high performance booster 
pumps for the B-70. Among other important new 
contracts was one to produce a Tapco designed 
and developed auxiliary power supply of advanced 
configuration for an important defensive missile, 

and another that calls for the development of a 
miniaturized auxiliary power supply for an undis­
closed application. 

A contract that presented an especially severe 
engineering challenge was one to develop a high 
pressure gear pump for an advanced turbojet en­
gine in which fuel and environmental temperatures 
will be so high that conventional sealing materials 
and light metals cannot be used. It must be essen­
tially an all-steel pump. 

At the same time, Tapco made progress during 
the year in microwave components and the develop­
ment and production of airborne telemetry equip­
ment on an extremely tight timetable. 

Tapco continued its work in highly specialized 
tubular structures for aircraft and missile applica­
tions, and to consolidate and prepare for expected 
growth in this area, began construction of a two­
million-dollar plant in Anaheim, California, in 
which operations in smaller plants in Bell and Long 
Beach were to be combinell. Additional facilities 
for high temperature metallurgie<d research and 
development \\'ere provided in Cleveland and a ne"· 
high speed, large capacity digital computer system 
was added to the New Devices Computer Labora­
tory. Expected to greatly aid the Group's work in 
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missile fuels and fuel systems was the acqulSltiOn 
during the year of Magna Products, Inc. of Santa 
Fe Springs, California, which has study contracts on 
solid propellants. 

Activities of the Ramo-\Vooldriclge Division, 
which occupied new Sl4-million laboratories in 
Canoga Park, California, in November, were organ­
ized into two areas of major concentration. Research 
and development activities of the Systems Tech­
nology Division included communications systems, 
counter-countermeasures systems, infrared systems, 
penetration systems, reconnaissance systems, antenna 
research and design. Data processing and process 
control programs were also a part of a new organi­
zation: Intellectronics Laboratories. Areas of in­
terest included electronic computers, data process­
ing, automatic process control and other applica­
tions of electronics in the extending of human 
intelligence. 

In its Intellectronics Laboratories, R-\V Division 
assembled a combination of talents comprising 
physical scientists, electronics engineers, systems 

engineers, and social scientists and psychologists 
who together will be able to break down major 
intellectual tasks into properly compatible, separate 
efforts appropriate to the human intellect and the 
electronic machine. 

\Vork underway in the Intellectronics Labora­
tories included novel approaches to automatic 
translation of languages, tl' design of electronic 
information processing systeiuS to aiel the military, 
design and production of complete installations 
for process control in industry, and new intellec­
tronics systems for air line navigation and traffic 
control. R-\V's combined commercial and military 
research and development business in Intellec­
tronics \\"as running at a rate of approximately 
S25 million annually. 

Pacific Semiconductor, Inc., a subsidiary, con­
tinued to show a record rate of growth during the 
year, and with further expansion of facilities to 
meet customer requirements being completed and 
scheduled for early construction, growth was ex­
pected to continue. 

VICKERS INCORPORATED 

In 1959 Vickers research and development work 
covered a wide range of projects for various com­
mercial and military aircraft and space vehicles. 
These projects included extensive studies of fluid 
mediums such as hot gases and exotic fuels. High­
temperature and high-speed studies resulted in 
several product improvements and new products 
which are important contributions to the science 
of space exploration. Auxiliary power systems were 
designed and built to meet the space, weight and 
performance characteristics of various missiles and 
rockets. 

Early in 1959 Vickers announced a new series 
of miniaturized rnotorpump packages for missile 
applications. The first models of the vane-pump 
electric motor combination were used for low pres­
sure circulation of coolant-oil around the high out­
put tubes of missile electronic gear. Other applica­
tions for this motorpump include missile skin 
:oolinf?:, electronic chassis cooling, fuel and lubricat­
mg pumps, small radar and computer drives and 
remote power supply. 

A ~0 kv<t differential type constant speed drive 
for aircraft alternators was developed and manu­
facturccl. This drive maintains close output speed 
re?;ulation ·while accepting input speeds varying 
from !lROO to 7000 rpm. It maint<tins steady state 
speed plus or minus 0.25 percent over 200° F tern-
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perature range, plus or minus 0.5 percent for 400° F 
temperature r:mge and 0.5 second maximum full 
load transient recovery time. 

Designed for both aircraft and missile applica­
tions the Vickers Servo Valve, handles 3.5 to 5 gpm 
at 3000 psi. It weighs only 8.5 ounces. 

Several self-contained auxiliary power units for 
operational missiles were in production. These self­
contained packages have a wide variety of uses and 
are tailored to meet one or more missile require­
ments such as guidance, communications, environ­
ment control, pumping fuel, controlling fuel rates, 
etc. 

Since missiles and space vehicles vary widely in 
their application and in their auxiliary power 
requirements, no single source is applicable to all 
of them. 

Vickers auxiliary power units in production 
included proven power s urces such as hot gas 
systems, battery systems, turbine systems, etc., and 
unusual power sources were being investigated. 
These include sun power, nuclear energy and 
ionic energy. 

One of the newest additions to the Vickers line 
of aircraft products was a new series of fixed dis­
placement vane-type fuel pumps for jet engines. 
These new pumps provide significant weight sav­
ings up to 10 to 25 percent. 



WYMAN-GORDON COMPANY 

Important and significant advancements in forg­
ing technology were made by vVyman-Gordon Com­
pany in 1959. 

In the field of forging supernickel alloys to meet 
ever increasing demands for forgings to withstand 
grea ter pressures and higher temperatures, Wyman­
Gordon produced larger and heavier components 
than previously available. Forgings from such alloys 
as Waspaloy, Rene '41 and vVG-500, previously 
atta inable in small components ranging from V2 to 
three pounds in weight, became available in varying 
configurations and weights up to 1,000 pounds as 
regular production items. 

The techniques used in producing these forgings 
were evolved from a development effort under­
taken by ·wyman-Gordon Company in anticipation 
of the need for components for advanced jet-engines, 
rockets and aircraft. 

Space travel was brought a step closer to realiza­
tion in 1959 by the breaking of an important ma­
terials roadblock: the first successful large closed-die 
forging of the exotic metal, beryllium, at Wyman­
Gordon. 

In announcing his company's achievement in 
overcoming the one critical impediment to the use 
of beryllium in space flight-its brittleness-Robert 
W. Stoddard, president, said that " . . . beryllium 
may now be truly considered a structural engineer­
ing material for future space flight. It is anticipated 
this will have far-reaching effects in propulsion · 
systems, missile applications and space vehicles." 

The importance of this forging development of 
beryllium use in space travel derived from the fact 
that beryllium's lightness, in addition to its other 
unusual space-travel qualities, reduces the ratio be­
tween the weight of a vehicle and its power with the 
result that it affords added fuel load and increased 
range of a missile, rocket or airplane. 

The beryllium forging met a Government need 
for a space metal which must withstand high a:nd 
low temperatures, severe demands of nuclear com­
patibility, thermal shock, corrosion resistance and 
radiation damage. 

Also during the year, more power and greater 
payload in missiles and jet engines were made pos­
sible as the result of the first successful large closed­
die forging of the world's highest strength-high 
temperature superalloy, Astroloy. 

Sufficient development was accomplished to en­
able the company to guarantee minimum properties 
in forgings up to forty inches in diameter. 

For the parts for which Astroloy can be used this 
meant that operating temperatures of missiles and 
jet engines could be increased by as much as 200 
degrees, which in turn meant increased power and 
greater payloads for missiles and jet engines. 

Another development at vVyman-Gordon during 
the year was closed-die forging B 120VCA all-beta 
titanium missile motor casing closures. 

In addition to titaniwn, B 120VCA contains vana­
dium, chromium and aluminum. The forging on 
view weighs 441 pounds, has an outside diameter 
of 41.16 inches. 

At present, this alloy as. forged at Wyman-Gordon 
develops 180,000-200,000 psi yield strength with four 
to six percent elongation. At 180,000 strength level, 
B 120VCA is equivalent to steel at 290,000 yield on 
a strength to density basis. The fact that this 
BI20VCA is in initial stages of application, the 
strength growth potential is believed to exceed that 
for steels in the foreseeable future. The higher 
burst strengths available can be translated into 
various objectives sought by missile engineers, such 
as increased range, payload and speed. 

Be·ryllium fm·gings produce missile skiJ·t. 
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DEPARTMENT OF DEFENSE 

The pattern for Defense's 1959 year was similar to the preceding year with 
Soviet technological gains dictating increased activity, particularly in the field 
of research and development. Military space programs were further accelerated 
and the shift to guided weapons became more pronounced as new types reached 
operational status. Although manned aircraft continued to be the mainstay of 
the Department's air strength, there was further de-emphasis in this area insofar 
as developmental projects were concerned. 

The Department's expenditures for the fiscal year I 960, which started July I, 
I 959, were estimated at $40.9 billion, about $300 million less than the amount 
spent in fiscal 1959 and almost $2 billion down from the I 958 figure. 

Force levels dipped slightly during the year. In the Air Force, the number 
of strategic wings remained constant at 43, but tactical wings were reduced by 
one and air defense wings by two. At year-end, the USAF was operating a total 

of 102 wings, clown from 105 at the end of 1958. 
The Navy's first all-new guided missile destroyers were launched in 1959 and 

the 1960 shipbuilding program provided for six guided missile destroyers and 
frigates, four nuclear-powered attack submarines and eight other vessels. The 
first nuclear-powered surface ship, the guided missile cruiser Long Beach, was 
launched in July. The Navy was replacing its Essex Class carriers with Forrestal 

Class at tack carriers. 
Army forces were cut by about 20,000 troops during 1959, but at year-end the 

Army continued to support 15 divisions and 23 other major units including four 
missile commands, eight battle groups and three field artillery missile groups 

(heavy) . 
The Marine Corps continued to support three divisions and three air wings. 
Top-level personnel changes in the Department of Defense in calendar year 

1959 included: 
.January: Dr. Herbert F. York began work as the Defense Department's first 

Director of Research and Engineering. (He was appointed to this office on 

December 24, I 958.) 
Feunw.ry: Garrison Norton resigned ; the office of the Assistant Secretary of 
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Thomas S. Gates, Jr. 
Secretary of D efense 

Franklin B. Lincoln, Jr. 
Assistant Secretary of Defense 

James H. Douglas 
Deputy Secr_etm-y of Defense 

the Navy for Air was eliminated, and the Assistant 
Secretary for Research and Development became 
responsible for aviation as well as atomic energy and 
research and development matters; George W. 
Vaughan became Assistant to the Secretary of 
Defense for Legislative Affairs. 

Ma1"ch: The President nominated Admiral Ar­
Ieigh A. Burke and Generals Nathan F. Twining 
and Thomas D. White for new two-year terms on the 
Joint Chiefs of Staff. 

Ap1"il: Air Force Lieutenant General Bernar~ 
Schriever was named chief of the Air Research and 
Development Command; The Senate confirmed 
Cecil M. Milne as Assistant Secretary of the Navy 
for Materiel, and Philip B. Taylor as Assistant Sec­
retary of the Air Force for Materiel; Vice Admiral 
John T. Hayward took over the newly-created post 
of Deputy Chief of Naval Operations for Develop­
ment; Rear Admiral Ralph K. James was named 
chief of the Navy's Bureau of Ships. 

May: Deputy Secretary of Defense Donald A. 
Quarles died, and Thomas S. Gates, retiring Secre­
tary of the Navy, was nominated to replace him. 
William B. Franke, Undersecretary of the Navy, 
succeeded Gates; Defense Secretary McElroy ap­
pointed Admiral Arthur W. Radford, retired chair­
man of the Joint Chiefs of Staff, to serve as a con­
sultant to the Secretary of Defense during the illness 
of the Joint Chiefs ' chairman, General Twining; 
General Lawrence S. Kuter was named commanding 
officer of the North American Air Defense 
Command. 

.June: General Maxwell D. Taylor, Army Chief 
of Staff, retired June 30; his successor, General 
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Lyman L. Lemnitzer, was sworn in on July I; Dr. 
Joseph V. Charyk became Assistant Seo-etary of the 
Air Force for Research and Development; General 
Frank L. Everest was selected to head the Tactical 
Air Command: Major General WilliamS. Stone was 
named superintendent of the Air Force Academy. 

july: James H. Wakelin, Jr., became assistant Sec­
retary of the Navy for Research and Development. 

August: General George H. Decker was sworn in 
as the Army's Vice Chief of Staff; Dudley C. Sharp 
was sworn in as Undersecretary of the Air Force; 
Major General David M. Shoup was named com­
mandant of the Marine Corps. 

Septembe1": The Navy announced that the Bureau 
of Ordnance and Bureau of Aeronautics would be 
consolidated into a Bureau of Naval Weapons, ef­
fective December I, 1959. Rear Admiral Paul D. 
Stroop was named chief of the new bureau; ]. Vin­
cent Burke, Jr., was sworn in as Department of 
Defense General Counsel; Defense Comptroller 
Wilfred ]. McNeil resigned effective November l. 

October: Major General August Schomburg was 
named commanding general of the Army Ordnance 
Missile Command, Huntsville, Alabama. 

November: Franklin B. Lincoln, Jr. was nom­
inated as Assistant Secretary of Defense (Comp­
troller) to succeed Wilfred ]. McNeil. 

December: Neil H. McElroy resigned as Defense 
Secretary; Thomas S. Gates succeeded him; Briga­
dier General Austin W. Betts was named head of 
Advanced Research Projects Agency; on December 
II, James H. Douglas, Jr. was sworn in as Deputy 
Secretary of Defense; Dudley C. Sharp was sworn 
in as Secretary of the Air Force. 



AIR 

During 1959 th e nited States Air Force m ade 
igni fica nt progress in m odernizing its opera ting 

fo rces. 
I ntensive efforts were made to bolster the positio n 

of th e U nited Sta tes in the fi eld of as tron autics (see 
R esearch a nd Developmen t). In Sep tember the 
Secretar y of D efense clari fied r esp onsibilities for 
m ilitary space sys tems, as igning to the Air Force 
the task of d evelopment, p roduction , and launching 
of a ll sp ace boos ters an d a lso the development o f such 
specific sa telli tes as M ida , for early warning aga inst 
b a llistic miss iles, a nd Samos, a reconnaissance sys­
tem. 

In D ecember, 1958, the Air Force h ad been as­
sig11ed the d eve lop m en t of systems and techniques 
fo r o per a ting certain space ve hicles U nder Project 
Discoverer , ARPA-AF, the USAF Ballistic Missile Di­
vision condu cted ini tia l tes ts of the propulsion and 
guidan ce sys terns of sa tellites, fo llov. ed by a ttempts 
to recapture sa tellite capsules ca rrying live animals. 
T h e recapture o f th ese capsules will be a milestone 
in the p r ogr ess of the m an-in-sp ace program , Project 
Mercury, NASA-AF. Between February and Decem­
ber there were seven Discoverer launchings, fi ve of 
which were placed in polar orbit. 

The X-1 5, a pilo ted aircraft designed to take man 
to the outer fringes of the earth's atmosphere, m ade 
i ts first flights during 1959. After a captive flight in 
March , its first power less flight took place three 
months la ter. In Sep tember the X -15 made its first 
su ccessful powered fligh t. R eleased at _an altitude of 
38,000 fee t, it climbed to 50,000 feet, attaining a 
speed of more th an l ,000 miles per hour. One 
month la ter, in a second powered flight, the X-15 
climbed to 60,000 feet. A n in-flight explosion late 
in the year caused a temporary delay in the program. 

The Air Force relied on new and more powerful 
weapons coming into the inventory plus greater 
flexibility in their use to insure that reduced com­
b a t forces would not result in a loss of fighting 
strength . The number of manned aircraft wings 
dropped from ll7 on July l, 1958 to 104 a year 
later. 

Modernization of combat forces could not be per­
mitted to affect day-to-day readiness. Proven 
weapons were not replaced with those whose re­
liability and accuracy were still in doubt. The 
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canlinal objective was to maintain the delicate 
balance ben' een the forces in being and those under 
development. 

Significant progress was made on the intercon­
tinental ballistic missiles , which will be under the 
opera tiona l control of the Strategic Air Command. 
After an intensive flight-test program, the SM-65 
\tlas was declared operationa l in September, 1959, 

·when it was fired from Vandenberg Air Force Base, 
California, by an all-Air Force crew for the first 
time. The advanced SM -68 Titan missile made its 
first successful flight in February, 1959. 

By Novembet" the Air Force had selected 12 USAF 
bases for the support of intercontinental ballistic 
missiles. Seven of these bases were chosen for Atlas 
missiles. The five sites for Titans were Lowry Air 
Force Base, Colorado; Ellsworth Air Force Base, 
South Dakota ; Mountain Home Air Force Base, 
Idaho ; Larson Air Force Base, vVashington; and 
Beale Air Force Base, California. 

Intermedia te-range missiles were delivered over­
seas. In August, 1958, the Royal Air Force received 
missiles for its first SM-75 Thor squadron in the 
United Kingdom. Two months earlier, a RAF 
tra ining crew had fired a Thor at Vandenberg Air 
Force Base. The United States also signed an agree-

T itan's first succesful {i1·ing was in Febntm-y . 
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The X-15's first powered flight occured in September. 

ment with Italy for the placement of SM-78 Jupiters 
in that country. The Strategic Air Command was 
responsible for the training of British and Italian 
missile units. 

A noteworthy example of USAF progress in 
ballistic missiles was the number of successful firings 
that occurred during the six-month period begin­
ning March 1. Of 43 launchings of Atlases, Thors, 
and .Jupiters, either as missiles or boosters, 33 were 
completely successfuL 

SAC also had the air-breathing SM-62 Snark 
mjssile in operational status_ In April, the first pro­
duction version of the Snark was fired successfully 
clown the Atlantic Missile Range. Later in the year, 
the 702cl Strategic Missile Wing at Presque Isle 
Air Force Base, Maine, was in the process of attain­
ing opera tion a} readiness. 

SAC became an all-jet bomber force in February 
when its last B-36 was retired. During the same 
month SAC received its first B-52G, which has 
greater range and more speed and will carry the 
GAM-77 Hound Dog missile. In April, a Hound 
Dog was test-fired from a B-52 for the first time. 
SAC also increased the number of KC-135 jet tank­
ers in its inventory. The majority of SAC wings 
were equipped with B-47 medium bombers, but the 
su personic B-58 Hustler was scheduled to enter the 
strategic striking force in the near future. 

The highly versatile Tactical Air Command is 
not only able to wage small wars but can supple­
ment both SAC and the Air Defense Command in 
a general war. The major new plane entering the 
T AC inventory was the F-105 Thunclerchief which 
bega n to come off the production li'ne in February. 
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The 4th T actica l Fighter 'Wing, equipped with 
Thunclerchiefs, vvorkecl with the A ir R esearch and 
Development Command in the opera ti on a l testing 
of the F-105. 

The mainsta y of TAC was the f-100 Super Sabre. 
Other combat a ircra ft in its inventory included the 
F-104C fighter, the Rf-101 nd RB-66 reconn a is­
sance planes, KB-50 .J ta nker~ . and C- I 23 and C-1 30 
transports. The B version of the C-1 30 H ercules 
entered TAC units in .June. T AC a lso had F-84Fs 
and F-86s for tra ining forei g n pilots under the 
Military Assistance Program. 

T AC's Rf-101 Voodoos es tablished two world 
speed records in ApriL They flew an average of 
816.28 miles per hour over a 500-kilometer closed 
course and an average of 700.05- mil es per hour for 
a 1,000-kilometer circuit. 

The GAR-8 Sidewinder air-to-air missile proved a 
potent and reliable armament for T AC fi ghters. 
The Air Force a lso bega n equipping tactical fighters 
with the G AM-83 Bullpup air-to-surface missile 
developed by th e N avy. This missile w ill augm ent 
other armam ent. 

In .J anu ary, T AC began la unches of the T l\11-76A 
Mace for tra ining purposes. Su bsequently, one 
tacti cal missile group in Germany bega n converting 
from the TM-61 Matador to this newer tactical 
surface-to-surface missile. 

The Air Force continued to stress the importance 
of air defense against manned aircraft and air­
breathing missiles. A successful air defense requires a 
system of detection, control, and communication. 
An elaborate ne twork was created to warn of attack, 
the Distant Earl y Warning (DEvV) Line forming 
the northernmost outposts in this system. In April, 
the Air Force opened the Aleutian Isl and extension 
of the DEW Line, adding six new stations. Other 
warning lines, picket ships, offshore Texas Towers, 
and RC-121 aircraft complete the intricate network. 

Control of this air defense system will lie in SAGE 
centers, each of which will contain two la rge digital 
computers. In March, the 26th Air Division 
(SAGE) became operational, controlling the air 

defense of the entire northeastern region of the 
United States. This first operational SAGE air eli­
vision was made up of five air defense sectors. 

The Air Force was building the Ballistic Missile 
Early Warning System (BMEWS) for timely detec­
tion of oncoming intercontinental ballistic missiles. 
During 1959 construction was in progress on 
BMEWS sites at Thule Air Force Base, Greenland, 
and Clear, Alaska_ Negotiations were also under 
way for construction of a third site in the United 
Kingdom_ 



The Air Defense Command made rapid progress 
in the modernization of its interceptor aircraft. 
Ad va nced supersonic jets entering the inventory 
included the F-lOlB, F-102A, F-104A, and F-106A. 
The FJOIB and the F-106A were equipped with the 
MB-1 Genie rocket containing a nuclear \\arhead. 

The IM-99 Bomarc interceptor missile \·\as in the 
latter stages of testing. In January the first IM-99A 
training missile was fired from the new USAF 
1\IIiss ile Employment Facility a t Elgin Air Force 
Base, Florida. In September a Bomarc successfully 
intercepted a supersonic Regulus II drone that had 
been launched some 300 miles away. Also, in Sep­
tember, equipping of the first operational Bomarc 
unit began. 

Operational readiness of aircraft and missiles de­
pends upon the effectiveness of USAF supply and 
m a intenance procedures. Between March and 
September, only one percent of the B-52s and one­
half of one percent of the jet tankers were out of 
commission for lack of parts. In order to respond 
quickly to the demands of the combat commands, 
the Air Force eliminated depots in Europe and 
supplied bases on that continent directly from 
central points in the United States. This system was 
made possible by electronic requisitioning of items 
a nd by airlift. 

The Military Air Transport System furnishes air­
lift both by military aircraft and by civilian carrier. 
Its basic mission is to meet military airlift require­
ments in the event of war or threat of war. The Air 
Force has a vital interest in the development of the 
civil air transports that will continue to fill a very 
large part of its airlift needs. 

MATS is essentially a cargo fleet, although anum­
ber of its aircraft can be used to carry passengers or 
for air evacuation. The workhorse of the MATS 
fleet in 1959 was the C-124, designed to carry heavy 
equipment. Other MATS planes are the C-118, 
C-121, C-133 and C-97. 

As fundamental as weapons for the Air Force are 
the officers and airmen who are trained in the skills 
needed for the aerospace age. As retention rates 
continued to rise, the Air Force made intensive 
efforts to improve the quality of its military and 
civilian personnel. The most notable event in the 
acquisition of new officers was the graduation from 
the Air Force Academy of the first class of 207 stu­
dents in June. On June 30, there were 131,602 
officers and warrant officers and 708,833 airmen, or 
a total of 840,435, in the Air Force. About 225,000 
officers and airmen were stationed overseas. The 
number of civilians employed directly by the Air 
Force totaled 313,466. 

ARMY 

The high point of interest in Army Aviation and 
missile development for the year was the transfer of 
the Army Ordnance missile team under Dr. 
\IVernher von Braun from the Army Ordnance 
Missile Command at Huntsville to National Aero­
nautics and Space Administration. About the same 
time that the President made this announcement, 
Major General John B. Medaris announced that 
he would retire. He was replaced by the Deputy 
Chief of Ordnance, Major General August Schom­
burg. 

During the year, the Army made progress in 
achieving an increased degree of strategic mobility, 
the capability of moving forces wherever they may 
be required in the world. This program involved 
both readiness of personnel and their equipment, 
and weapons and other items which must be moved 
with them. 

The concept was incorporated into the new 
Pentamic division reorganization, and it also- in­
fluenced research and develqpment of new weapons 
and supporting equipment, including engineering, 
communications and transportation items. Empha­
sis was placed on miniaturization and lightness with­
out sacrificing fighting ability. 

Major requirement toward carrying out the con­
cep't was expanding joint planning and training, 
since the Army depends on the Air Force for 
sufficient air lift to carry its Strategic Army Corps 
(STRAC) and on the Navy to provide tonnage to 

support overseas deployment of forces. 
In Exercise Banyan Tree early in 1959, the assault 

echelon of the airborne battle group of the 82nd 
Airborne Division was loaded at midnight at Fort 
Bragg and, after a non-stop flight of 1,800 miles, 
made a parachute assault landing to seize objectives 
at Rio Hato in Panama at 0730 the following morn­
ing. 

Increasing capabilities of Army aircraft brought 
the Army a new degree of tactical mobility. In 
STRAC units, there was further integration of 
Army aircraft into tactical organizations to give 
combat commanders mobility and flexibility scarce­
ly dreamed of in earlier days. For joint airborne 
operations within 100 to 150 miles of friendly terri­
tory, Army aircraft can be expected to fly into the 
objective area in the early stages of the operation. 

Additional progress was made in making equip­
ment airtransportable. Among new flyable items 
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The DeHavilland Caribou was Anny's newest and largest lmnsjJorl. 

are a rubber-tired tractor; a seven-and-a-half cubic 
yard scraper; a seven-and-a-half ton crane shovel of 
one-half cubic yard capacity; a ballastable airborne 
tractor (BAT) which, using dirt as ballast, can con­
vert to a 17-ton tractor; and a ballastable crawler 
(ABC) to dig emplacements. 

For air defense of the field armies the Army de-
. pended on mobile Nike-Hercules units to provide 
defense from high altitude attacks. The Hawk, in 
production at year-end, is a mobile missile system 
capable of engaging high performance aircraft at 
medium and low altitudes. Also-a problem not 
present in continental United States defense-Army 
troops must be protected from the possibility of low­
level attacks by medium performance aircraft, large 
numbers of which are still in service. This require­
ment called for a highly mobile, short-range air 
defense weapon which would be either a rapid-fire 
small caliber e;mnon or a rapid-fire missile system 
which has highly accurate fire control. Plans were 
annotcmced for a new surface-to-air shoulder-fired 
guided missile system called Redeye. It is a non­
tramsp~rta~le missile system designed to destroy 
low-fly1~g Jets or .conventional planes. The weapons 
:ystem 1·s ap~roxnnately four feet long, about three 
mches m d~ameter and weighs approximately 20 
pounds. It 1s effective at altitudes and ranges ·com-
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mensurate with defense of field army positions and 
Marine Corps amphibious operations against straf­
ing and bombing aircraft. 

Redstone rises from its launching pad. 



\\'hile the .\rmy made a creditable stan in pro­
Yiding itself \\'ith a missile atomic dcliYcry capabil­
ity. it \\·as not completely satisfied \\·ith its family of 
t h rcc opera t i nn;d systems in troop usc. These were 
th<: Hon('st John, \\·ith a range of some 1·1 miles, the 
Corpor;tl \\·ith a 75 mile range. and the 200-mile 
Redstone. 

Ideally, because obsolescence occurs faster in 
missiles than anY other type of weapon, a three 
phase pro~ram is essential-a system in hands of 
troops, one under development, and another in early 
planning stage. Thus, the heavy, short-range Honest 
.fohn \\·as to he replaced \\·ith the Sergeant, a solid­
luclcd \\·capon easier to handle and maintain. The 
I .acrosse \\'as to provide pin-point accuracy neces­
sary for small-yield delivery close-in to friendly 
troops. The ne\\' Pershing, in development, was 
scheduled to replace the Redstone and provide the 
Army field commander with a missile of significant 
range capability and a relati\·ely light\\·eight weapon 
that can be easily supported logistically. 

Stress was being placed on Short-Take-Off-and­
Landing (STOL) or Vertical-Take-Off-and-Landing 
(VTOL) capabilities for fixed-\\·ing aircraft. Several 
types developed by commercial firms \\·ere in the 
flight test st;tge. Advantages of VTOL aircraft in­
clude ability to pick up and deliver men or cargo 
without regard to landing strips, to hover, to take 
ach·a n tage of terrain cover. 

The helicopter is a VTOL craft, but its speed and 
weight limitations made research into VTOL fixed­
wing typ('s mandatory. Some of the new aircraft 
being developed for the Army included: "Iroquois," 
a tu rbi ne-powerecl utility helicopter capable of 
transporting small tactical weapons and equipment; 
"Chinook," a medium transport helicopter; "Mo­
hawk," a fixed-wing aircraft that flies lo\\· and fast 
carrying necessary surveillance equipment for swift 
ground observation; "Caribou," in test status at 
year-end was the Army's newest and largest trans­
port, capable of carrying 32 passengers or 22 
litters or three tons of cargo. It needs only 1020 
feet of runway. Its predecessors, the "Otter" and 
"Beaver" have been used successfully and are being 
flown in 58 countries. 

Army Aviation was utilizing some fixed-wing air­
craft, including the L-19, to proved aerial recon­
naissance, target acquisition, fire adjustment capa­
bilities. The 1.-19 carries a pilot and observer at 85 
knots with a four-and-a-half hour fuel supply. There 
were also in service the L-20 utility and Ul-A light 
cargo fixed wing aircraft utilized for personnel ami 
resupply missio,ns, "·ire laying, and evacuation of 
casualties. 

NAVY 

The year was characterized by refinements in the 
org;minl!ion of the operating forces and by adjust­
ments in aclministratiYe structure to meet the chang­
ing requirements resulring from technical and scien­
tific ach·ances. 

Offices and bureaus, particularly those concerned 
with research and development, ·were under exten­
sive reorganization. ~Iany of the changes were a 
direct outgrowth of the recommendations of the 
Committee on Reorganization (Franke Committee) 

\\·hose report \\·as apprm·ed with minor modification 
by the Secretary of the Navy on l'viay 15. 

Changes most directly affecting the aeronautical 
organization included abolishment of the Office of 
.-\ssistant Secretary of the Navv for Air and establish­
ment of an Assistant for Research and Development, 
merger of the Bureaus of Aeronautics and Ordnance 
into a Bureau of Naval \\'capons, and formation of 
a new Office of Deputy Chief of Naval Operations 
for Development. 

Transfer of certain divisions from the Office of 
DCNO (Air) followed the general pattern of consoli­
dating research and. development functions into 
one central office and of returning the Office of 
DCNO (.-\ir) to its original responsibilities for 
plans, programs, requirements and training. Re­
sponsibilities for planning and directing the Nan 
space program were assigned to an .-\stronautics Di­
vision, established \\'ithin this Office in July. 

The possibilities for extending the effectiveness of 
naval operations through utilization of specialized 
equipments stationed or orbiting in space were 
under careful study. 1\Iany exacting requirements 
in such areas as intelligence, surveillance, meteor­
ology, communications, and geodetic survey, ap­
peared capable of resolution through the develop­
ment of specialized space vehicles. Operational re­
quirements for some of these were formulated and 
presented to the .·\dvanced Research Projects Agencv 
(ARPA) for research and development. The navi­
gation satellite, Project Transit, was under develop­
ment and on September 17 its prototype was 
launched by a Thor-.-\hle rocket from Cape Ca!u\·­
cral. Failure of the third stage to ignite, howcHT, 
foiled the attempted orbit. A second shoi was 
scheduled. 

Clarification of the roles of the rcspcctin· sen·ices 
in Space hy the Department of Defense in Septem­
ber assigned specific responsibilities to the Navy for 
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the development of satellite systems pertammg to 
navigation, and for continued research in bio- astro­
nautics, the science of keeping people alive in space. 

The Navy was an active participant in other 
aspects of the na"tion's space program. Four naval 
aviators, three Navy. and one Marine, were among 
the seven men selected as the prospective astronauts 
of Project Mercury. The Johnsville centrifuge and 
the facilities of the Naval Medical Research In­
stitute, both of which figured prominently in the 
extended selection program, continued to be utilized 
in their respective capacities as the training of the 
selectees began and progressed. The Navy's modi· 
fied Mark IV full pressure suit, developed by Good­
rich and the Naval Aircrew Equipment Laboratory, 
was accepted by the National Aeronautics and 
Space Administration (NASA), for use in Mercury. 
Re-entry tests of the Mercury space vehicle, 
launched by an Atlas ICBM, were also given a Navy 
assist when naval air and surface units recovered 
the capsule about 700 miles from the predicted 
impact area. 

In the operating forces there was a slight reduction 
in size that continued the trend of the last several 
years toward a balance between operating costs and 
effectiveness. The reduction was accompanied by 
changes in areas of special emphasis and of certain 
assigned missions. 

There were fewer personnel in the aeronautical 
organization. The inventory of operating aircraft 
fell to approximately 8,000. Some shore facilities 
were closed but the opening of others more suitably 
located and physically equipped almost balanced 
the losses. A revised concept of aircraft mainte­
nance went into effect and the gradual elimination of 
Fleet Aircraft Service Squadrons (FASRONS) be­
gan. rr:he new system which returns responsibility 
f~r mamtenance to the unit having custody of the 
atrcraft, was not only expected to improve the over-
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all maintenance program, but also to be more eco­

nomical in the use of manpower. 
There was no change in the number of operational 

aircraft carriers, but commissioning of the USS 
Independence on January 10 and recommis~ioning 
of the USS Oriskany after major conversiOn on 
March 7 added considerable strength to the fleet. 
Availability of these modern attack carriers per­
mitted reassignment of two older ships to duties in 
antisubmarine forces for which they were better 
fitted. The availability of nuclear powered sub­
marines to employ the Polaris ballistic missile, was 
assured on June 9 when the USS Ge01·ge T!Ji ashing­
ton was launched at Groton, Connecticut, and two 
more of the same type were launched shortly _after. 
The first two destroyers designed and bmlt as 
missile ships, slid down the ways in April. 

Three more guided missiles were put i~to fu!l 
operational use. Sparrow III joined in the at:-to-an­
category and alterations necessary to handle lt were 
completed on ten attack carriers. Bullpup, a highly 
reliable and accurate air-to-surface missile, was 
assigned to attack squadrons deployed overse~s _in 
both major fleets. The versatile air defense mtssile 
Talos with capability for being effective_ against s_ur­
face targets, attacking aircraft, and atr breathmg 
missiles, begain fleet operations in Feb~uary when 
it was first fired at sea by the missile cnuser Galves­
ton. 

The bombardment missile Regulus I pioneered 
the delivery of mail by missile in a demonstrati?n 
made in cooperation with the U.S. Postal Servtce 
on .June 8. Carrying 3,000 pieces of official mail, 
the missile was fired by the submarine Bm·bero from 
a position about 100 miles off the Florida coast and 
directed to shore at Mayport, where its cargo was 
delivered safely after a 22 minute flight. 

Six missiles continued under development. 
Corvus, a supersonic air-to-surface missile designed 



to attack hea,·ily defended targets from long range, 
,,·as first fired in air by an .-\-lD in July. Tartar, 
"·ith ,,·hich missile destroyers "·ill be equipped, com­
pleted several successful firings in ,,·hich its ability 
to home on aircraft at extremely lcm· altitudes was 
demonstrated. De,·eloped of advanced versions of 

the Terrier and Side\\·inder, of the antisubmarine 
missile Subroc and the air-to-air Eagle also con­
tinued. 

Tests of the ballistic missile Polaris continued 
throughout the year and \\·ere marked by steady 
progress. In August, a significant milestone was 
passed when the missile "·as fired into the .-\tlantic 
;\Iissile Range from the USS Obsen•ation Island at 
sea, sc,·en miles off Cape Canaveral. Its satisfactory 
ejection from equipment similar to that which will 
be used aboard ballistic missile submarines, and 
its performance on a limited flight of 700 miles, 
were promising indications of its early aYailability 
for operational use. 

New operational aircraft included the FSU-2 
Crusader with improved pm,·er plant and fire con­
trol oYer its predecessor, and the T2.J Buckeye jet 
trainer, deliYered to the Basic Training Command 
in .July. Development of lighter-than-air craft was 
marked by delivery of the first ZPG-3'V at Lake­
hurst on June 19. These airships were specially de­
signed and heavily instrumented for early \\'arning 
patrol, and are the largest non-rigids ever built. 
Carrier aircraft under de,·elopment included the 
F4 H-1 Phantom II, which exceeded l\Iach 2.2 and 
zoomed to over 80,000 feet with its normal anna­
ment of four Sparrow III missiles; the high speed, 
long range, high altitude A3.J Vigilante attack plane, 
the A2F low altitude attack specialist, and the 
'VF-2 and 'V2F early warning planes. Both the 
F4H and 'VF-2 were scheduled for fleet use in fiscal 
l9fi0. 

There was continued emphasis on antisubmarine 
warfare. The program begun last year with the 
establishment of specialized task groups to develop 
tactics, doctrine, and equipments, and to train air, 
surface and sub-surface units in coordinated attack, 
\Vas cominued in full force. Almost constant anti­
submarine exercises, ranging from those staged by 
single units to the full scale fleet problem, were held 
in both oceans. This emphasis carried over into 
antisubmarine units of the Selected Air Reserve. In 
February, 55 air crews from Reserve units, with 
their P2V and S2F aircraft, took part in a sub­
marine defense exercise with clements of the Pacific 
Fleet and the Canadian Navy. 

Six carriers, four of which were inactive and one 
of which had been modernized in recent years, were 

reclassified to assume tasks for which they were 
better fitted, and two attack carriers of high capa­
bility were assigned in their place. All carriers as­
signed to antisubmarine warfare were of the angled 
deck type. Improved models of the HSS helicopter 
and the S2F twin engine aircraft used from these 
carriers made first flights during the year. Both 
embody significant advances in performance and 
in the quality of their electronics gear. A land­
plane under de\·elopment, the P3V version of the 
commercial transport Electra, made its first flight in 
ne"· configuration. The modernization of opera­

tional AS\\' patrol planes begun last year with 
P2V, was extended into this year as contracts were 
let to install more modern and efficient detection 

and destruction systems in P5l\I seaplanes. 
The amphibious assault ship (LPH) came into 

being as a ne\\· class of ship. The carrier Boxer 
was the first to be reclassified to this mission. T"·o 
others, the CVS Princeton and CVHA Thetis Bay 
were similarly reclassified, and the keel for an en­
tirely ne"· ship of the class, to be named Iwo .lima. 
was laid in April. The LPH resembles an aircraft 
carrier in outward appearance, but there the similar­
ity ends. The flight deck prO\·ides a platform for 
helicopter operations and below deck spaces house 
regularly assigned l\Iarine assault troops and their 
combat equipment. For this mission, ships like the 
Boxl'r carry ·10 helicopters and 1800 troops. 

The first amphibious squadron built around these 
ships came into being in November, 1958, when the 
first l\Iarine Aviation Detachment .\float was organ­
ized aboard the Boxer. This squadron, which also 
includes four Thomaston Class LSDs equipped with 
helicopter platforms, operates under the Atlantic 
Amphibious Force. Similar organizations were 
subsequently activated in the Pacific. These pro­
vide the fleet with highly mobile units, able to land 
troops over shore defenses in helicopters, and send 
in formidable over-the-beach support, including 
tanks and artillery, without regard for beach gradi­
ents and terrain. 

Not the least of the year's accomplishment was 
the continued reduction of the major accident rate 
and its concomitant saving in lives and costly equip­

ment. For the year ending June 30, the major 
accident rate of 2.57 per I 0,000 flight hours was 
achieved. the safest year in naval aviation history. 
\\'hen the Annual Safety Awards were made in 
September. the announcement carried the significant 
report that in addition to the 35 units receiving the 
Award, 377 air units of all types, including the 
Naval Air Reserve, had posted accident-free records 
for the entire year. 
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. . . RESEARCH . 



AND D .EVELOPME .NT 

THE MILITARY SERVICES 

The military year in research and development was characterized by increased effort in the 
field of astronautics, including a number of su ccessful satellite launchings and preliminary 
steps toward m anned space flight. At the same time, however, there was increased activity 

in the less spectacular areas of military research . 
The Air Force r esearch and development program during 1959 progressed with major 

aircraft, missile, and space advancements. Research and development activities covered 
every field from aircraft instruments to social sciences, underground geophysical investiga­
tions to space studies vehicles and weapons beyond the orbit of the moon. 

During the year significant progress was made in the high priority ballistic missile sys­
tems. The Air Research and Development Command launched 20 Atlas ICBMs, five 
Titan missiles, 32 Thor IRBMs and six ablation Thor-Able missiles. These firings in­
cluded I'ong-range tests to check guidance and re-entry characteristics and several short-range 

tests for sub-assembly evaluation. 
The first in tercontin.en tal ballistic missile was assigned to an operational unit at Vanden-

berg Air Force Base, California . The Atlas ICBM thus attained its initial operational 

capability in 1959. 
The Air Force marked a major milestone in the ICBM program when the Titan began 

its flight test phase two. The test program for the Titan was pursued actively during 1959 

with several successful launchings. 
Three full-size models of the Minuteman missile were fired from a test silo at ARDC's 

Air Force Flight Test Center in California. 
Other milestones achieved in this program were the successful firings of the first stage 

· 
1 

li fi · f. tl e l stage. These firings were significant i 11 tlle 
111 the spring and t 1e 1rst nng o · 1e s cone ~. _ . . 
development of solid propellants for missiles, particularly because the fitst stage IS the larg-

est solid rocket engine ever fired. . . . 
d I

. · 1 ·k· er ol the Tactical Au- Fore 
In 1959, signifte<!nt a cittOn to t1e stn ' mg pow es was 
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the development of the Mace surface-to-surface mis­
sile. Mace is a much improved version of the older 
:Matador and has a more accurate guidance system. 
The Air Force also completed the test phase of the 
Snark intercontinental missile and equipped an 
operational unit at Presque Isle, Maine, with the 
subsonic air-breathing missile. 

In the general area of aircraft systems, develop­
ment of the Republic F-105 was completed in 1959 
and the first units of the Tactical Air Command 
were equipped with this Mach 2 airplane. 

The test phase of the program to develop the 
world's first supersonic bomber, the Convair B-58, 
continued during the year. The B-58 has a speed of 
more than 1,350 miles per hour. Development and 
testing of the bomber was very successful and opera­
tional use was anticipated in 1960. 

Another active program was the development of 
the North American Aviation B-70, an interconti­
nental, high altitude, supersonic heavy bomber. 
This concept aimed at the biggest step forward in 
the state-of-the-art of heavy intercontinental bomb­
ers. Late in the year the program was re-oriented 
to the development of two prototypes. 

Several programs were quite active in giving 
more punch to the Strategic Air Command's B-52 
intercontinental bombers. The Air Force began the 
flight test phase of the Hound Dog, an air­
launched supersonic missile with a range of several 
hundred miles. The Hound Dog will enable the 
B-52 bombers to launch missiles long before they 
reach heavily defended target areas. As another 
way of increasing the effect of the B-52, the Air Force 
was developing the Quail, an air-launched decoy 
missile designed to cause confusion in the enemy's 
defenses. 

The Air Force awarded a contract to Douglas for 
the design study of a new type weapon system 
which will mark a major advance in offensive 
striking power. A ballistic missile launched from 
strategic bombers, this weapon was called the GAl'vl 
87-A or Sky Bolt. 

For the Tactical Air Forces the Air Force began 
adapting a guided air missile developed by the Navy 
called the Bullpup. Investigations were initiated to 
improve performance of the Bullpup so as to meet 
the specific needs of T AC. 

On the Air Defense side of the research and 
development activities various tests proved the 
worth of SAGE, a Semi-Automatic Ground Environ­
ment System. During the year Sage centers con­
trolled the firing of Bomarc missiles hundreds- of 
miles away. They controlled simultaneous opera-
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tion of Bomarcs and manned ir.terceptors and 
the centers demonstrated their capability of inter­
cepting drones. 

To increase the active phase of air defense the 
Air Force introduced the F-lOG supersonic manned 
interceptor into operational units. The F-lOG is an 
almost automatic aircraft. T has a speed of some 
1,100 miles per hour. 

A highly significant milestone was passed when 
the Boman: "A" surface-to-air missile was intro­
duced into the active air defense in,·entory. Testing 
of the advanced Bomarc called the Bomarc "B'" was 
begun in 1959. Boman: "B" will have a range of 
some 400 miles and will use solid propellants for 
the boost phase. 

A major research and development problem in 
defense was a means to counter ballistic missiles. 
The Air Force made definite progress in the de­
velopment of high pm,·ered radars with ranges in 
excess of 3,000 miles. These radars were under con­
struction as part of the BME"\VS, the Ballistic l\Iis­
sile Early "\Varning System. Construction of the 
first two sites continued on schedule during 1959 
with anticipation of an early operational capability. 

The application of nuclear propulsion to various 
types of weapon systems continued to be investi­
gated during 1959. Nuclear propulsion for aircraft 
followed the previous lines of development of a 
reactor for a high-powered direct air cycle propul­
sion system with research on indirect cycle reactors 
as a secondary effort. In March, the Air Force 
announced that Convair was the winner of the 
competition for the design of an experimental pro­
totype. 

The use of nuclear power for space systems received 
wide publicity when the SNAP was demonstrated to 
the President. Significant advances were also made 
in the development of the project Pluto, a nuclear 
powered ramjet. Project Rover, a nuclear powered 
rocket, was transferred to the National Aeronautics 

and Space Administration in 1959. 
Research and development in support of space 

systems received major emphasis during the year. 
A major portion of 1959 Air Force activities were 
in support of either the National Aeronautics and 
Space Administration or the Advanced Research 
Project Agency. However, on November 17, major 
ARPA projects were transferred to the jurisdiction 
of the Air Force. These included the Discoverer, 
the Samos and the Midas. In addition the Air Force 
was given the responsibility for the development, 
integration, and launching of boosters for the mili­
tary satellite systems. This included support of the 



Navy Tra nsit navigation satellite and the Army 
communication satellite. For the NASA the Air 
Force provided boosters such as Atlas and Thor for 
satellite launchings and space probes, including the 
Explorer VI paddle wheel satellite. The Air Force 
also provided support for Project Mercury, the man 
in space program. 

As part of the Discoverer program the Air Force 
put six satellites in orbit. Two, Discoverer V and 
VI, were launched in one week. 

Approx. 
Name Launch Date ' 'Veight (lbs.) 

DISCOVERER Feb. 28 1,300 
DISCOVERER II Apr. 13 1,600 
EXPLORER VI Aug. 7 142 

(for NASA) 
DISCOVERER V Aug. 13 1,700 
DISCOVERER VI Aug. 19 1,700 
DISCOVERER VII Nov. 7 1,700 

DISCOVERER VIII Nov. 20 1,700 

A program which received a great deal of atten­
tion was the X-15. The X-15 is an extremely ad­
vanced research aircraft which wiq operate on the 
outer edges of earth's atmosphere at speeds of 4,500 
miles per hour. The flight test phase of the X-15 
program began at Edwards Air Force Base, Cali­
fornia, in 1959 and three powered flights were made 
after a successful glide flight program. 

Another project in the near space area initiated 
by the Air Force was the Dyna-Soar, a manned boost 
glide vehicle. Dyna-Soar stands for Dynamic Soar­
ing. Late in 1959 a contract was awarded to the 
Boeing Airplane Company to develop the glider 
and to the Martin Company to develop the boosters 
for Dyna-Soar. 

In the general area of management of research 
and development program, several important 
changes were made. Within Headquarters, USAF, 
the Directorate of Requirements was transferred 
from DCS/ Development to DCS/ Operations. With­
in DCS/ Development a new Control Systems Group 
was es tablished to manage the complex programs 
for developing electronic environments, data pro­
cessing systems and control systems. In keeping with 
the new responsibilities of space programs assumed 
from th e Advanced R esearch Projects Agency, the 
Director of Advanced Technology was made the 
Assistant to the DCS/ Development for Advanced 
T echnology and was m ade the focal point within 
the Air Staff for all activities relating to the USAF 
space program. 

The Air Research and Development Command 

Atlas ICBM with 
Big joe capsule 
leaves launching 

pad. in Florida. 

began a reorganization to provide greater efficiency 
in physical and manpower applications. Lieutenant 
General B. A. Schriever assumed command of the 
Air Research and Development Command and 
started to apply the management principles he had 
used while directing the Air Fo~ce Ballistic Missile 
Division. Four new divisions were established with 
the goal of reducing lead times in weapon system 
development. 

During I 959 the level of funding of Air Force 
research and development was approximately 2.5 
billion dollars. Funding gave increased emphasis to 
basic research and reflected the changing emphasis 
from aircraft to missiles, illustrated by the fact the 
amount allocated to missiles was double that for 
a ircraft. 

Active Army concepts during 1959, some of which 
advanced to the research and development stage, 
include-the "flying crane" to carry large loads; 
powerful jet-driven helicopters that can be armed 
with machine guns and rockets; adaptation of the 
helicopter principle to an individual flying platform 
type of aircraft; and a vehicle that uses the ducted 

. fan principle of flight. 

Given sufficient funding, the Army felt that most 
of the aircraft under development could be put into 
production with little delay. -, 

During the year, Army experimenters conducted 
res~arch in the area of avionics, to provide electronic 
devices necesssary to assure flexibility of operation 
of Army aircraft. If aviation is to be utilized to the 
maximum, the Army must overcome present re-
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-
The Doak 16 is Army's new VTOL aircraft. 

strictions imposed by terrain and weather. Ideally, 
Army aircraft would be able to operate at low alti­
tudes under any weather condition, from unpre­
pared airstrips, with minimal support. 

To meet such requirements, the Army had under 
development a self-contained inertial navigator and 
a terrain clearance indicator, the combination of 
which should allow the desired operations. These 
items were not expected to be available for test 
before 1962. Still to come were the rocket jump 
belt for the indiviqual soldier, the aerial platform, 
and zero-ground pressure vehicle. 

New developments in drones were under way in 
1959. The RP-71 drone, carrying a small light­
weight reconnaissance camera, will enable tactical 
commanders to observe enemy positions and move­
ments at a distance. The drone is controlled by 
radio and tracked by radar. It fires a series of bril­
liant photoflash cartridges to expose film in the 
camera, then returns and is dropped by parachute. 

In the missile field, the Army was studying for 
field unit protection individual air defense weapons 
with greater capability than existing .50 caliber 
machine guns, and defense systems against ballistic 
missile attack. 

In all air defense systems, there were requirements 
for complex electronic computers to aim and co­
ordinate area missile batteries. The brains of a 
system, they tie together all elements from target 
detection to destruction. The Missile M aster, al­
ready installed in some loca tions, is the electronic 
brain for the coordination and control of Nike bat­
teries in fixed defense to insure the most effective 
distribution of fires against a mass attack. Its field 
equivalent is termed Missile Monitor. 
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Perhaps the most significant d evelopment in the 
Naval aero-space field was m a nageri a l and adminis­
trative rather than technological. N avy e ffected the 
merger of the Bureau of Ordnance a nd the Bureau 
of Aeronautics into a single new Bureau of Naval 
Weapons. Among other benefits expected from the 
consolidation of two major " ' ardware" bureaus, the 
pulling together of Naval '~ea pons elements which 
formerly crossed burea u lines was d esigned to m ake 
inroads on excessive lead times to produce wea pon 
systems. Bureau of Naval vVea pons was established 
on September 1, 1959, and subsequently the Bureaus 
of Ordnance and Aeronautics \·vere phased out on 
December I, 1959. 

In Research and Development, a more unified 
approach to major weapons such as air/ missile 
systems was anticipated from the Bureau of Naval 
Weapons. This would stem from the pooling of 
technological talent formerly in two separate 
bureaus, as well as from the greater "mileage" that 
can be expected from combined field and laboratory 

facilities. 
Two major Naval air weapons completed their 

development programs and became operational. 
One was the all weather air to air missile, Sparrow 
III, deployed during the year to both the Atlantic 
and Pacific Fleets. The other was Bullpup, a close 
support missile, similarly deployed. Parent aircraft 
for Sparrow is the F3H-2, and the F4H-l now under 
development. Bullpup operates from the A4D series 

and the FJ fighter-bomber configurations. 
Several new Naval aircraft were still in late re­

search or development phases and nearing produc­

tion status. These included: 
The P3V-l Electra, a land based patrol plane cho­

sen by the Navy to fill its requirements for an ASW 
airplane with short-field capability permitting 
operation from small advanced bases, and with a 
range long enough for mid-ocean searches. Electra 
was the first U. S. anti-submarine warfare plane to 

be turbine powered. 
Electra was eventually to replace the famous P2V 

Neptune series of Navy ASW aircraft. 
The T2J-l Buckeye, the Navy's first all-purpose 

jet trainer being designed as a compl~te pilot trai_n­
ing system, will provide the Fleet wtth a ve~sattle 
aircraft which can meet the requirements of pnmary 
through basic pilot training, instrument work, gun­
nery training, formation and tactics, carrier pilot 
qualifications, and other diversified service opera-

tions. 
The A2F-l, a carrier based jet attack plane 

designed for high and low altitude operation, is 



powered b y two turbojet engines manned by a crew 
of two. 

The A2 F-l will h ave particular capability in 
a pplying naval striking power in highly localized 
wars, and will be equally capable of participating 
in a ll-out nuclear ,.,ars. It will be a true all-weather 
a irplane, and although intended for carrier opera­
tions, it also has land based short field capability. 

It will carry a variety of sizes and types of 
weapons. 

The GV-1, a Navy version of the Air Force 
C-130B, being procured for use by the Marine Corps 
as an aerial tanker and as an intra-theater assault 
transport. As a tanker, it is capable of transferring 
28,000 pounds of fuel during multiple refueling of 
je t aircra ft 1,000 miles from its take-off point. As 
a transport, the GV-1 can cany 92 combat-equipped 
Marines, 74 litter patients, or 35,000 pounds of 
cargo for 2,000 nautical miles in seven hours at 300 
knots. 

The W2F-l, designed to operate from aircraft 
carriers far at sea and patrol the extremes of fleet 
defense perimeters to detect imp~nding attacks by 
enemy aircraft, missile and sea forces. 

Carrying detection gear in a huge saucer-like 
radome a top its fuselage, the ·'"-' 2F-l relays data on 
incoming attacks to the Fleet task force. The new 
airplane is also designed to control fighter and inter­
cepter defensive measures. 

As a highly advanced and more heavily instru­
mented replacement for the Navy's "'-' F-2 Tracer, 
an interim early-warning plane now rolling off 
Grumman assembly lines, the futuristic new plane 
will substantially extend the distances from the fleet 
at which enemy aircraft and missiles can be detected 
and destroyed. 

The HSS-2, a substantial advance over the HSS-1 
helicopter which the Navy uses for ASW opera­
tions, is widely used by the Army and Marine Corps 
for utility work. 

The HU2K-l, developed to meet the Navy's need 
for a high performance, all-weather helicopter to 
accomplish a grea t variety of missions dictated by 
widely dispersed modern naval operations. In­
cluded in its missions are rescue work, carrier plane 
guard, litter evacuation, transport of externally 
slung cargo, personnel transport, and observa tion­
reconnaissance missions. 

The HU2K-l made its first flight on July I , 1959. 
The A3 J Vigilante, a carrier-based, all-weather 

attack ·weapon system capable of delivering a wide 
variety of ordnance, including nuclear weapons, to 
sea or land targets. Its wide operational capability 

No1·th American's T2] will be trainer for Navy. 

enables it to perform its mission at both extremely 
low and extremely high altitudes. It is a two place 
aircraft powered by two General Electric ]79-2 
engines, each of which develops more than 12,000 
pounds thrust. 

Although it includes the most advanced electronic 
and other components, the A3 J will be lighter in 
weight thari some attack planes now operating off 
N avy carriers. The A3J made its first flight on 
August 31, 1958. 

The F4H-l Phantom II, the Navy's first super­
sonic, two-seat, all-weather fighter. Powered by two 
]79 turbojets, the Phantom II is designed to fly at 
more than twice the speed of sound, and will be 
armed with Sparrow Ill air-to-air guided missiles 
partially recessed into the fuselage. 

The F4H-l was to replace present all-weather 
fighters, the McDonnell F3H Demon and the Doug­
las F4D Skyray, now in the Fleet. 

First deliveries to Fleet squadrons were expected 
early in 1961. 

A trend was developing in naval aviation which 
would see greater air defense performance built into 
an air to air missile and less performance in the 
airplane which fires it. This system will be hinged 
around the long range missile Eagle. The launch 
aircraft will not have the tremendous speed and al­
titude capabilities nom1ally associated with fighter 
and intercept airplanes. Rather, the premium on 
the aircraft stresses endurance and load carrying 
ability ra ther than speed. Bureau of N aval vVeap­
ons bid requests for such an airplane to be p art of 
the Eagle system were mailed in December. Al­
though no popular name for the aircraft was 
formalized, it was tentatively named the "Missileer." 
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NATIONAL AERONAUTICS 

AND SPACE ADMINISTRATION 

Seven Mercury astronauts left to right: Alan Shepard Jr., john Glenn Jr., Walter SchiTm ]r., Malcolm Carpenter, 
Leroy Cooper Jr., Donald Slayton, Virgil Grissom, and Mercwy Space Tash GroujJ Director Robert Gilruth. 

The National Aeronautics and Space Administra­
tion was one year old on October 1, 1959. 

During 1959, the agency completed its internal 
organization, carried on space experiments with 
Earth satellites, space probes and sounding rockets, 
and prepared long-range space goals. 

NASA's mission, as outlined by the President and 
the Congress, was to direct all United States aero­
nautics and space research and development, apart 
from military projects. However, the agency co­
operated closely with the armed services, and its 
research centers worked on specific problems con­
nected with military aircraft and missiles. In the 
aeronautics field, NASA confined itself to research. 

On October 5, 1958, NASA initiated Project 
Mercury, the first step in the Nation's manned 
space flight program. The agency launched lunar 
probes, which will be followed by "hard" and "soft" 
lunar landings by unmanned, instrumented probes. 
NASA also carried out Earth satellite experiments 
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in the fields of meteorology, navigation, geodetics 
and communications. In cooperation with the De­
partment of Defense, NASA set in motion a national 
space vehicle program leading toward rocket vehi­
cles in the six million pounds thrust range. 

NASA absorbed numerous projects and organiza­
tions in 1958-59, all of which had to be speedily in­
tegrated as internal organization, space operations 
and planning moved forward simultaneously. 

The nucleus of NASA was the National Advisory 
Committee for Aeronautics with its 7,966 scientists, 
engineers, and administrative personnel in its 
Washington, D. C. headquarters and five labora­
tories in Virginia, Ohio, and California. NACA 
was an independent government agency devoted for 
43 years to aeronautical and rocket research in sup­
port of private industry and the armed services. 

Other organizations and projects taken over by 
NASA included: 
... From the Air Force and Advanced Research 



Projects Agency of the Department of Defense: five 
space probes, three satellite projects, several engine 
research programs including development of nuclear 
engines, fluorine engines and a 1.5-million pound 
thrust, single chamber rocket engine. 

... From the Army: the Jet Propulsion Labora­
tory of Los Angeles, California, operated under 
contract by California Institute of Technology. JPL 
has a staff of 2,700. 

Also from the Army (subject to Congressional 
approval in 1960): the Development Operations 
Division of the Army Ballistic Missiles Agency in 
Huntsville, Alabama, with a staff of more than 
4,000 (exact number of persons in transfer was 
under negotiation at year-end.) 

Early in 1959, construction began' on a new NASA 
research and development center in Greenbelt, 
Maryland, near V\ ashington. Named for the late 
Dr. Robert H. Goddard, American rocketry pioneer, 
the $ 14 million Goddard Space Flight Center was 
to be ready for occupancy in mid-1960. 

Completing the organization picture were the 
National Aeronautics and Space Council and the 
Civilian-Military Liaison Committee, each of which 
has nine members. The former, headed by the 
President, includes the Secretaries of State and De­
fense, Chairman of the Atomic Energy Commission, 
the NASA Administrator, the Director of the Na­
tional Science Foundation, the President of the 
National Academy of Sciences (a private organiza­
tion) and two other non-government members from 
private industry or educational and scientific fields. 

The Civilian-Military Liaison Committee, headed 
by William H. Holaday, includes one representa­
tive from the Department of Defense, one each from 
the Departments of the Army, Navy and Air Force, 
and four from NASA. 

Top priority at NASA in 1959, went to Project 
Mercury, which gained momentum during the year. 

The project's immediate objectives were: I) the 
study of human capabilities in the space environ­
ment; 2) the study of system requirements necessary 
to sustain the launch, flight and successful re-entry 
from orbital speeds. 

On April 2, 1958, seven Mercury astronauts were 
selected from among hundreds of military test pilots. 
They were: 

Navy Lieut. Malcolm S. Carpenter, 33 Garden 
Grove, California; 

Air Force Capt. LeRoy G. Cooper, 32, Carbon­
dale, Colorado; 

Marine Lieut. Col. John H. Glenn, Jr., New Con­
cord, Ohio; 

Air Force Capt. Virgil I. Grissom, 33, Mitchell, 
Indiana; 

Navy Lieut. Comdr. Walter M. Schirra, 36, Hack­
ensack, New Jersey; 

Navy Lieut. Comdr. Alan B. Shepard, Jr., 35, 
East Derry, New Hampshire; and 

Air Force Capt. Donald K. Slayton, 35, Sparta, 
Wisconsin. 

The astronauts were in training during 1959, each 
man sp~cializing in a different aspect of the experi­
ment and contributing his own knowledge and skills 
to the project. 

NASA's Space Task Group at Langley Field, 
Virginia, directed the project, utilizing all the re­
sources of NASA, with strong support from the 
Department of Defense and the Armed Services. 

Numerous tests of the capsule, including its escape 
system, were carried out. On September 9, 1959, a 
model of the Mercury capsule, mounted on an 
Atlas missile, was successfully fired from the Atlantic 
Missile Range. The capsule was recovered in. the 
South Atlantic after surviving re-entry temperatures 
of 3,000 degrees Fahrenheit. Although a malfunc­
tion in the Atlas caused the capsule to fall some­
what short of its goals, i.e., 100 miles altitude, 2,000 
miles flight distance, and 17,250 miles per hour flight 
speed, the primary research objectives of the experi­
ment were met. 

On the operational side, four Earth satellites and 
three space probes were successfully launched be­
tween October I, 1958 and October 15, 1959. The 
successful satellites: Explorers VI and VII, Van­
guards II and III. The successful space probes: 
Pioneers I, Ill and IV. 

NASA also fired numerous sounding rockets, in­
cluding two sodium flare experiments, one success­
ful, one unsuccessful. A NASA attempt to launch 
a 12-foot diameter inflatable sphere of aluminum 
foil and Mylar plastic failed because of a malfunc­
tion in the rocket vehicle, a modified Juno II. On 
October 28, NASA successfully launched a 100-foot 
diameter inflatable sphere of aluminized Mylar 
plastic from its ' 'Vallops Island (Virginia) Station. 

A brief review of major satellite and space probe 
experiments includes the following: 

. .. Vanguard II, meteorological "Cloud Cover 
Satellite," was launched February 17, 1959. The 
20.74-pound sphere contained photocells to produce 
images of the Earth's cloud formations. Although 
the payload developed a precession (wobble) that 
scrambled the transmitted images, Vanguard II 
proved the feasibility of the weather satellite 
concept . 

. . . Explorer VI, a combination meteorological 
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and scientific satellite, was launched August 7, 
1959. It was called the "Paddlewheel Satellite," be­
cause of its four paddle-shaped vanes, studded with 
solar cells to charge its batteries. The 142-pound 
sphere was equipped with a photocell to scan the 
Earth; it contained some 15 scientific experiments. 
Preliminary examination of data indicated that the 
Great Radiation Belt surrounding the Earth con­
sists of many layers instead of the two bands dis­
covered by the simpler instrumentation of earlier 
satellites and probes. An indistinct picture of the 
Earth's surface and cloud cover from a distance of 
20,000 miles was transmitted by Explorer VI. 
... Vanguard III, scientific satellite (last of the 

Vanguard series), was launched September 18. The 
50-pound payload contained instruments to measure 
the Earth's magnetic field and X-ray emissions from 
the Sun. 

. . . Explorer VII, a scientific Earth satellite 
to measure the Earth's radiation balance, was 
launched October 13, 1959. The 91.5-pound satel­
lite, went into predicted orbit, all equipment work­
ing as planned. Experiments included: radiation 
balance; Lyman-Alpha X-ray; heavy primary cosmic 
ray; micrometeorite density; cosmic ray; exposed 
solar cell; temperature measurements. 
... Pioneer I, first scientific space probe, was 

launched October 11, 1958. Although falling short 
of its lunar objective, the probe travelled about 
70,700 miles before returning to the Earth. Pioneer 
I scored a number of firsts, including first determin­
ation of the radial extent of the Great Radiation 
Belt, first observation of the oscillations of the 
Earth's magnetic field and of the interplanetary 
magnetic field, and first measurements of the density 
of micrometeors in space. 
... Pioneer III, scientific space probe, was 

launched December 6, I 958. This probe, also aimed 
at the Moon, failed in its primary objective but 
travelled 63,580 miles from Earth and discovered 
that the Great Radiation Belt was comprised of at 
least two bands . 

. . . Pioneer IV, scientific space probe, was 
launched March 3, 1959, achieved an Earth-Moon 
trajectory. Passing within 37,000 miles of the 
Moon, the probe went into permanent orbit around 
the Sun. Pioneer IV, which was tracked to a dis­
tance of 407,000 miles, provided NASA scientists 
with an advanced tracking exercise and transmitted 
excellent radiation data. 

. Supporting unmanned and manned space mis­
sions of the future, the National Space Vehicle 
Program consists of a series of space-flight vehicles: 
Scout, Centaur, Saturn, and Nova. Each is capable 
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of carrying a larger payloa<l and of performing a 
more complex mission than its predecessors. The 
program was designed to get maximum capability 
with minimum development work. Each Ychicle 
will he used in numerous tests to achie,·e high re­
liability, and will make use of previously flight­
tested engines and vehicles. 

The first of the series irout, is a four-stage, 
solid-fuel booster that will cost S500,000-substanti­
ally less than other test vehicles of its size and 
capability. It will be 75 feet long, weigh 35,000 
pounds, and have sufficient thrust to place a 150-
pound payload in a 300-mile Earth orbit or fire a 
100-pound instrument pack to an altitude of 5,000 
miles. Because of its simplicity in handling, Scout 
can be launched from sites lacking expensive 
launching facilities. Contracts for all four stages of 
Scout have been let. 

Centaur, to be available by 1962, will be capable 
of placing 8,400 pounds into a 300-mile orbit, and 
provid~ sufficient payload-730 pounds-to permit 
the installation of adequate controls for landing 
equipment on the surface of the ·Moon. 

Saturn and Nova were in the development stage. 
The Saturn project, which has been the responsi­
bility of the Development Operations Division of 
ABMA, was to be transferred to NASA, subject to 
the same provisions as the overall transfer. Saturn 
will consist of a cluster of eight Rocketdyne HI 
engines, each with a thrust of 150,000 pounds for a 
total of 1.2 million pounds thrust. It will have at 
least three stages. Nova will consist of six 1.5-million 
pound thrust Rocketdyne Fl engines for a total 
thrust of nine million pounds. Nova will have six 
stages, both vehicles will employ liquid oxygen and 

hydrocarbon as propellants. . . 
A top priority project on the aeronautics_ side of 

NASA was the X-15, a rocket-powered expenmental 
airplane designed to carry its pilot to an a~titude of 
more than 100 miles at speeds approachmg 4,500 
miles per hour. The X-15, a joint Air Force-NASA­
Navy project, is an interesting example of air-to­
spacecraft evolution. 

The rocket-plane, with North American Avia­
tion's Scott Crossfield at the controls, completed its 
first captive flight on March I 0, 1959, and its first 
glide flight on June 8. After attempts at power 
runs on December 4 and II were called off when 
fuel line troubles developed, the first successful 
powered flight was completed on Septem her 17 . 

At 8:0R a.m. Pacific Daylight Time on that date, 
the X-15 was released from beneath the wing of its 
B-52 mother ship at an altitude of 37,GOO feet. 
Powered by a pair of interim XLR-1 1 engines burn-



ing a wa ter-a lcohol compound and liquid oxygen, 
the X-IS climbed quickly to S2,100 feet, then began 
a powered descent in an S-shaped pattern. ine 
minutes and 12 seconds later it touched down on 
the dry lake bed near its home base, the NASA 
fli ght R esea rch Center a t Ed" arcls Air Force Base, 
Ca liforni a . 

Maximum speed attained during the flight was 
1,39S miles per hour (M ach 2.1) . Much higher 
performa nce was expected when the X-IS 's final 
eng ine, the XLR-99 is installed. A single XLR-99 
is expected to develo p about SO,OOO pounds thrust­
more th a n double the thrust of the two interim 
engines. The first XLR-99 engine, ·which burns a 
liquid-oxygen , liquid-ammonia propellant, was suc­
cessfull y ground tested a t Edwards Air Force Base 
on September I. 

A few seconds after the X-IS was drop-launched by 
the B-S2 a t 9:39 a .m. on its NovemberS power test, 
fu el in the tail section exploded. Pilot Crossfield, 
electing to stay with the X-IS rather than jettison, 
la nded the rocket-plane safely six minutes later on 
an alternate dry lake landing strip. There was con­
siderable damage to the fuselage. 

Other tests were being planned at year's encl . 
Following a carefully pre-arrang<ld flight plan , the 
pl ane's performan ce will be gradually increased 
until it reaches m aximum capability. Tracking and 
telemetry recording equipments were installed, un­
der the supervision of NASA, along the X-IS's 
485-mile route from vVendover Air Force Base, 
Utah, to Edwards. The craft is heavily instrumented 
so that engineers and technicians on the ground can 
m onitor the effects of high altitudes and speeds on 
the aircraft's structure and performance. Instru­
mentation also records the pilot's physiological 
reactions. 

NASA research centers were hard at work on the 
entire spectrum of aircraft, from the "ground effect" 
system or airborne land vehicle tha t coasts on an air 
cushion just above the ground, to the rocket-boosted 
Dyna-Soar glider with which to explore the range 
b etween 4,000 miles per hour and satellite speeds of 
18,000 miles per hour. 

NASA scientists believe VTOL (Vertical Takeoff 
and Landing) and STOL (Short Takeoff and Land­
ing) aircraft have a bright future because both have 
useful milita ry and commercial applications. 

The predecessor agency, NACA, started work on 
VTOL-STOL about 10 years ago, spurred on in 
equa l m easure by the success of the helicopter and 
by its limita tion s, plus the development of the tur­
boprop engine. The helicopter is essentially a 
h overing m achine which is rela tively inefficient in 

forward flight. VTOL, on the other hand, is de­
signed to be a com en tiona! airplane with vertical 
takeoff a nd landing capability added. 

VTOL-STOL airplanes tend to be as much as 
one-third heavier than the conventional transport 
and need twice the po·wer. VTOL especially needs 
extra power because it lifts straight up by brute 
force , then shifts from hovering to cruising flight 
and back elm, n again to hovering flight for a 
vertica l landing. 

N ASA reached the conclusion that a combination 
VTOL-STOL is probably preferable to twq separate 
types, because for practical operational use, both 
VTOL and STOL capability will be required. 

N ASA's research effort in this field was expanding. 
Two of N ASA's biggest wind tunnels-at Ames and 
Langley Research Centers-were largely occupied 
with VTOL-STOL experiments. Research was lead­
ing toward eventual development of the propeller­
driven VTOL transport, which looked promising 
for short-haul and airport-to-city commuting. 

The "ground effect" concept is an offshoot of the 
aerial jeep, and has interesting possibilities within 
its limita tions. A peripheral jet generates and con­
ta ins pressure beneath the vehicle to provide it" with 
support. It develops lift by a combination of 
pressure lift and jet thrust. 

This vehicle appears to have some inherent ad­
vantages . However, it must glide along the Earth's 
contours or, as the Army puts it, "on the nap of the 
Earth," and is helpless in terrain creased by deep 
drop-offs or crevices. 

NASA research was also in progress on super­
sonic 'transports and the supersonic B-70 chemical­
fueled bomber, the "Valkyrie." 

The Dyna-Soar-a hypersonic, rocket-boosted 
vehicle with swept-back delta "';ings capable of 
glide speeds in excess of 12,000 feet per second-is 
a joint NASA-Air Force undertaking. Preliminary 
studies began in I 9S6. The purpose of the glider, 
which will be manned , is to provide research in­
formation more advanced than that obtainable from 
the X-15 and to indicate whether such a vehicle h as 
military possibilities. 

Following in the N ACA tradition, NASA's re­
search centers were d eeply involved in basic research 
in gas dynamics, combustion, higher impulse fuels, 
materials, and structures. Aeronautically oriented 
research will continue to be an important part of 
NASA's mission. As the thrust into space pro­
gresses, such research increases in importance. Space 
vehicles must fly into and out of the a tmosphere. 
This, in some respects, is the most difficult part of 
the journey. 
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DIRECTORATE OF DEFENSE 
RESEARCH AND ENGINEERING 

Early in the year, the Office of the Director of 
Defense Research and Engineering was established, 
and Dr. Herbert York was named head of that office. 
The new position replaced that of the Assistant 
Secretary of Defense (Research and Engineering), 
and the office was charged with the responsibility for 
supervising all research and engineering activities 
in the Department of Defense. 

Specifically, Dr. York and his personnel were di­
rected to advise and assist the Secretary of Defense 
in: scientific and technical matters; basic and ap­
plied research; research, development, test and 
evaluation of weapons, weapons systems and defense 
materiel; and design and engineering for suitability, 
producibility, reliability, maintainability, and ma­
terials conservation. 

\Vhile the office did not haw any projects of its 
own, it worked directly with all those that were 
especially critical, and was indirectly concerned with 
all of them. 

W"ith the great majority of defense research work 
being funded by the three services, a rna jor part of 
the job of DDRE was to insure that nothing was 
overlooked and that the more important programs 
would receive the emphasis they deserved. 

To aid him in this job, and to provide him with 
the specialized staffing he needed, the directorate re-

ADVANCED RESEARCH 
In 1959, ARP A's responsibilities continued in 

three military research program areas: military 
space technology, ballistic missile defense, and solid 
propellant technology. In addition, a new program 
for materials research was assigned. 

In the field of military space technology, projects 
costing .)100 million were pursued during 1959. 
The approximate breakdown of these projects was 
as follows: Advanced surveillance and defense 
aL.lr_m systems, 45 percent; Flight development of 
cntJcal space vehicle components, vehicle develop­
ment a~d _ground support, 35 percent; Military sup­
port missiOns (Communications and Navigation), 
15 percent; Feasibility studies and exploratory re­
search, 5 percent. 

\Nithin this overall breakdown, there were several 
space projects under advanced research status in 
~RPA througlw_ut 195!l. The Discoverer Project 
mcluded over e1ght experiment"ll 1 h" f • ' aunc 1ngs or 

lied on three organizations: the Advanced Research 
Projects Agency, the \Veapons Systems Evaluation 
Group, and the Institute of Defense Analyses. :\!­
though none of these tlu·, groups was directly 
under DDRE from an organizational standpoint, all 
of them performed tasks ,\·hich were essential to the 
directorate's job. 

The activities of ARPA are discussed below. 
\VSEG is a group that checks out the weapons 

systems, areas of work and planning of the Joint 
Chiefs of Staff and DDRE, to sec how they will fit 
into the future. About two-thirds of the studies 
handled by \VSEG arc generated by the Joint Chiefs 
of Staff, with the remainder coming from DDRE, or 
in a few instances self-initiated within \·VSEG. 

IDA is a group of scientists, under contract, who 
provide vital technical support for both :-\RPA and 
\VSEG. IDA is a brain-trust for the Defense Depart­
ment in about the same way that Rand Corporation 

is for the Air Force. 
Ranking immediately after the service secretaries, 

Dr. York created six Operational Systems Ofli.ces, to 
be headed by Assistants to the Director. These 
covered the following areas: (I) Air Defense, (2) 
Tactical \Veapons, (3) Strategic \Vcapons, (4) 

V f l (()) Communications, (5) Undersea \• ar are, an( 

Special Projects. 

PROJECTS AGENCY 
advanced space vehicle research. The launchings 
provided information on attitude control, capsule 
ejection, recovery methods and techniques,_ ground 
communications, bio-medical experimentatiOn, and 
satellite trajectory. The launch vehicle used 
in this series was a Thor booster with an Agena 
upper stage. The payload was a recoverable 

capsule. 
Project Transit, based ( n the need for an all­

weath.cr navigational system, involves orbiting satel­
lites equippe'd with radios to broadcast their ~osi­
tions. Moving receiving stations such as submanncs 
and aircraft will use this satellite position informa­
tion to locate their own positions to within 4jl Oths 
of a mile. The first launching in this series did not 
result in an orbit as the third stage of the Thor-Able 
launch vehicle failed to ignite. Additional launch­

ings are planned for 19fi0. 
Notus, a project evolving from the need of the 



Dr. Herbert York Brig. Gen. Austin Betts 
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services for an all-weather jam-proof, instantaneous 
communications system, neared :flight test status. 
This communications satellite system was to in­
vestigate delayed repeater and instantaneous com­
munications techniques. The system included polar 
orbiting satellites containing instantaneous repeaters 
for ground-to-air communications and equatorially­
orbited 24 hour stationary satellites to provide 
broadband microwave or broadcast type communi­
cations for ground-to-ground trarismissions. 

A major ARPA effort during 1959, was devoted to 
the Saturn space vehicle. The vehicle will employ 
a cluster of eight engines and an array of modified 
Redstone and Jupiter tanks to provide 1,500,000 
pounds of thrust. An ICBM type second stage and 
Centaur (high energy) third stage will complete 
the configuration of this space vehicle to launch 
28,000 pound space stations into 300 mile orbits in 
the 1964-1965 time period. 

The Space Surveillance System, providing a track­
ing and read-out capability against satellites, both 
radiating and silent, passing over the United States, 
was completed in 1959. Information, received from 
the detection "fence" network, is feel into a centrally­
located data reduction facility, which transmits the 
reduced data to interested organizations. 

In the field of Ballistic Missile Defense (Project 
Defender), m.ore than 50 ·separate programs were un­
dertaken to obtain the cvucial information necessary 
for design of a system to )Ileet the rising threat. The 
programs were designe9 to define the threat, to find 
improved methods for early warning, for identifica­
tion and discrimination of the incoming warheads, 
and for destruction mechanisms and data processing. 

A space project related to this effort is Midas, the 
short title for Missile Defense Alarm System. This 
system will employ satellites with infrared devices to 
detect infrared rays radiated by the flame of enemy 
launched ICBMs very early in their trajectories. 

Fundamental advanced concepts of missile defense 
which will be technically, operationally, and eco­
nomically feasible must be discovered . To this end, 
one phase in ARPA programming ·was the explora­
tion of the 1980 time-period-a search for what may 
be needed, what will not work, and by the process 
of elimination, what will work. 

Project Principia, of high importance to the De­
partment of Defense, is the solid propellant re­
search activity. Currently available solid propellants 
lack sufficient performance to permit optimum de­
sign of ballistic missiles, ballistic missile defense 
systems, and other guided missile and space vehicles . . 
The basic objectives of the Principia program are: 
the discovery of new chemical formulas, develop­
ment of practical methods of synthesis, and acquisi­
tion of the knowledge required to utilize the new 
materia ls in highly efficient solid propellants. The 
objective is to make available, for development 
applications, solid propellants having specific im­
pulses at least I 0 to 20 percent higher than propell­
ants now in use. 

It was expected that, as a result of this research, 
solid propellants will be sufficiently energetic, as 
compared with those presently available, to allow 
substantial increases in warhead weight and range, 
or reduction in launch vehicle weight. An increase 
of 20 percent in specific impulse would almost 
double the warhead-carrying potential of future 
solid engine ICBMs. In 1959, funding in seven 
broad areas of solid propellant research and support­
ing projects totaled approx imately $15 million. 

The new field of ARPA responsibility, basic ma­
terials research, was Project Pontus, which includes 
fundamental theoretical and experimental work 
aimed at realizing a major improvement in struc­
tural and power conversion materials and in ma­
teri als intended for very high temperature service. 

The project, announced on June 18, 1959, was 
being conducted entirely in leading universities to 

take advantage of the highest level of scientific and 
technological know-how. It was expected that some 
$15 million would be obligated in this area during 
fiscal year 60. Most of these funds were to be used 
to establish interdisciplinary university laboratories. 

- ~n addition to these programs, explora tory re­
search was conducted to advance knowledge in the 
fundamental areas of technology ana, science vital to 
military weapons programs. Feasibility studies in­
vestigated new concepts and novel weapons systems. 
Projects in these areas may not h ave clear military 
implications today, but applica tions will evolve as 
the studies progress. 
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AVIATION 

THE AIRLINES 

During 1959, the scheduled ai rlines continued to 
add turbine aircraft (turboprop and turbojet) to 
their fleets. 0£ the approximate ly 1,900 scheduled 
a irline a ircra ft a t the end of the year, about 300 
were of the turbine variet . The a irlines expected 
to ta ke deliver y of 190 addition al turbine planes 
during 1960. 

A t mid-1959, the pure jets in service had carried 
more than one million p assengers approximately 
two billion passenger miles without a passenger 
fatality. They cornpleted almos t 100 percent of the 
miles scheduled. 

The airlines devoted more than a decade to 
planning for the advent of jet aircraft. One carrier 
reported that it h ad spent around $10 million in 
training flight and ground personnel for jet trans­
port operations. Under such programs, problems 

are simulated that could not be a ttempted in actual 
flight. 

Of the some 70 types of ground equipment needed 
to keep jet aircraft in flying condition, more than 
50 were designed especially for jet service. These 
include ground power units, engine starters, air­
plane tow tractors, engine water pur:ification and 
injection equipment, and sound suppressors for 
ground testi i1g of engines. Improved baggage­
handling techniques were introduced during 1959. 
Another important passenger-service item was the 
enclosed weatherproof corridor or "gangway" , 
·which permits p assengers to pass between terminal 
and plane without setting foot on the ground. 

The airlines ended the first seven months of 1959 
with record revenues, traffic and service. However, 
they did not realize the same progress in earnings. 

TABLE I- CONSOLIDATED AIRLINE INDUSTRY 
(In thousands) 

First Six Months 

R eve nue Ton-1\lfil es ... . . .. ....... . 
Ava ilable Ton-Miles .. . . ..... .. ... . 
Ton-Mile Load Factor (%) . . .. .... . 
R evenue P asse nger-Mil es . . . ...... . . 
Ava ilable Seat-Miles .. . .... .. ... .. . 
Passenger Load-Factor (%) ........ . 
Operating Reve nues ... .. .. .. . .... . 
Operating Expenses ..... .. .. . ... . . 

1957 
4,032,265 
7,122,017 

56.62 
31,243,114 
51,022,598 

61.23 
$2, 11 4,889 
$2,050,557 

1958 
4,074,720 
7,265,772 

56.08 
31,48 1,772 
53,069,597 

59.32 
$2,236,335 
$2, 129,44 3 

1959 
2,2 15,619 
3,9 15,429 

56 .58 
17 ,125,977 
28,022,152 

61.11 
$ 1.234,989 
$ l,l 77,835 

Sow·ces: Qu.a1·teTly R ev iew AiTline T Tafji c and Finan cial D ata 
Ai-r TumsfJm·t Associa tion of Am e·rica (SefJtemb e1·, 1959 ). 

1958 
2,007,493 
3,600,342 

55.75 
15,3 10,375 
26,'191, 303 

57.79 
$ 1,072,445 
$ 1,061,893 
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\Vhile profit margins and rate of return were up, 
as compared with the same period in 1958, the re­
turn rate was still about three percent belm,· the 
10.6 percent average, annual rate recommended by 
Civil Aeronautics Board Examiner Ralph L. \Viser. 
It was approximately one percent less than the 
average industry return of 8.61 percent for the five­
year period 1954-58. 

Trunkline operating revenues for the period 
totaled $1,017,766,000 as compared to S870,614,000 
for the similar seven months in 1958. Net income 
(before interest) was $53,900,000 in the 1959 period 
and $24,612,000 in 1958. Revenue passenger miles 
were 15.98 billion, compared to 14.30 billion for 
the first seven months of 1958. In terms of service, 
the airlines had available 25.86 billion seat miles, 
compared to 24.28 in the same 1958 period. 

In October of 1959, six major scheduled airlines 
filed an amendment with the Civil Aeronautics 
Board extending the mutual aid agreement, into 
which they had entered a year earlier, for an addi­
tional year. The agreement provided for limited 
financial assistance to any party to the agreement 
shut down by a strike. The payments are based on 
the additional revenues received by the carriers still 
in operation. The purpose of the agreement was 
to minimize labor conflict in the air transport in­
dustry. For example, during 1958 there were 15 
strikes against the airlines, ranging in duration from 
one-half to 108 days. Only one month of the year, 
August, was free from a strike, and even during that 
month the carriers ·were subject to strike threats. 
The unions involved were the Air Line Pilots As­
sociation, the International Association of Ma­
chinists, the Flight Engineers International As· 
sociation, the Transport Workers Union, Air Line 
Stewards 'and Stewardesses Association, and the 
Brotherhood of Railway Clerks. The strikes forced 
cancellation or disruption of the travel plans of over 
2,500,000 passengers, and cost the airlines involved 
an estimated $75 million in lost revenue. 

The year I 959 saw increased cooperation between 
airline mail specialists and the Post Office Depart· 
ment. This closer working relationship was sparked 
by the Department's recognition of the mail trans­
portation problem resulting from the rapidly chang­
ing pattern of the nation's transportation system. 
The Postmaster General pointed out that thousands 
of mail-carrying passenger trains had been discon­
tinued and services to an equal number of com­
munities completely eliminated. Thirty years ago 
about l 0,000 trains were used for the movement of 
mail; in 1959, there were only 2,200. To help solve 
the resulting public-service problem, a new joint 
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committee, composed of officials from the airlines 
and from the Post Office Department, was set up 
through the efforts of the Air 1\f ail Committee of 
the Air Transport Association. It ,,·as explained 
that because of the airlines' greater capacity, 
coupled with the earnest desire of the CAB and the 
Post Office Department to expedite the mail, the 
users of the postal services she 1d enjoy an improve­
ment in the transportation vi mail as significant 
as the change that saw the steam engine replace the 
pony express. 

Considerable optimism was expressed by the air­
line industry during 1959 with regard to the long­
anticipated "breakthrough" in air-freight opera­
tions. In 1954, the airlines collecti,·ely hauled 2yj 
million air-freight shipments, for a gross of ap­
proximately S.J7Y2 million. Based on the first six 
months of 1959, it was estimated that at the year's 
end the carriers "·mild have carried 4V2 million 
shipments, for an increase of more than 100 percent. 
Dollarwise, this represented a gain to about S97 
million. 

Through the cooperation of the Air Transport 
Association and the National Motor Freight Traffic 
Association efforts were made to better freight 
services by establishing a uniformity that will make 
shipping easier and more efficient. This would in­
clude uniform rules tariff, a uniform bill of lading, 
and a uniform system for traffic handling between 
air and motor truck. The program foresaw a cutting 
of transit time for goods shipped via air and truck 
by as much as 24 hours. These joint efforts were 
described as a "concerted attempt to bring to the 
shipper the speed of air transport with the flexibil­
ity of intercity truck." Airlines serve about 600 cities 
in the United States; the motor carriers serve 30,000. 
The two industries were working on the assumption 
that it is clearly to the advantage of the shipper to 
take full benefit of the natural advantages of each 
mode of transport when using a combined service. 

The airlines and the Railway Express Agency 
entered into an agreement representing a completely 
new approach to the management of air express 
service. The new partnership extended from a shar­
ing of revenues to the day-to-clay details ~f .schedul­
ing express shipments over the nation's a1rlmes. For 
the first time, each of the two parties will have 
equal voice in the actuul carrying out of the service. 
It was pointed out that total gross air express 
revenue forecast for the next five years runs to a 
quarter of a billion dollars. For the first seven 
months of 1959, shipments were up more than 16 
percent and overall ton miles of express mo\'e-



m ents were up 21.4 percent-the highest level of 
act ivit · in a ir-express history. 

The problem of tra ffi c control on the na tion 's air­
ways got the recognition the airlines and other seg­
ments of the aviation industry had long sought 
when the Federa l Aviation Agency (FAA) officially 
,,·en t to work on January 1, I 959. The new agency 
has unprecedented authority over all U. S. airspace. 
Its o bject is "to provide for the safe and efficient 
use of the airspace by both civil and military users 
and to provide for the regulation and promotion of 
civ il aviation in such a manner as to best foster its 
development and safety." \1\ hile much of the year 
was given over to setting up the mechanics of the 
organization, progress toward the stated objecthe 
'vas noteworthy. An unanticipated road-block was 
the cut-back in the budget requests for operations, 
maintenance and new facilities. This action com­
promised the FAA's ability to place into service all 
the facilities already contracted for or installed. 
However, authority was obtained in a subsequent 
appropriation bill to transfer $17 million from 
F A.A.'s facilities fund to its operating expense fund 
to use in manning such faci-lities. 

In the legislati ve field, the Federal excise tax on 
passengers \Vas reduced from I 0 percent to 5 percent, 
effective July I, I 960. Congress increased from $80 
million to $85 million the funds available to the 
Military Air Transport Services (MATS) for use 
in the procurement of commercial air transporta­
tion only. The airlines had supported efforts to 
have set aside a larger amount. In testimony before 
Congress, hope was expressed that they would be 
permitted to carry, at published rates and fares, 
much of the cargo now being hauled by MATS over 
airline routes. The carriers also called for more 
realistic practices by the Defense Department in 
procuring commercial airlift in order to permit the 
carriers to gain the financial strength required to 
purchase new and improved aircraft. 

In the course of the year, the Senate Committee 
on Interstate and Foreign Commerce initiated a 
transportation policy study under the direction of 
General John P. Doyle (ret.). A council composed 
of representatives of the various forms of transpor­
tation, including the trunk, local service and supple­
mental carriers, was set up to advise on the study. 
It appeared likely that the study would continue 
throughout the year I 960. 

Although no specific legislation was proposed, 
there was discussion regarding a program for guar­
anteed loans to carriers to purchase modernized 
cargo aircraft. There appeared to be a division of 
opinion in the industry as to the need for such 

legislat ion, some carriers being in favor, some find­
ing no need for the legislation for themselves, and 
some opposed. 

A llegheny inaugurates commuteT flights. 

ALLEGHENY AIRLINES 

The year I 959 was perhaps the most significant in 
the 21 year history of Allegheny Airiines. 

For Allegheny it was the year of evaluating and 
introducing turbine-powered equipment on its 
routes, pioneering revolutionary passenger-handling 
techniques, experimenting with fare concepts aimed 
at stimulating the low-cost travel market, developing 
new techniques of creative merchandising, and in 
general preparing for the substantial growth which 
the company expected in the coming 12-18 months. 

On July I the airline inaugurated Atlantic Shore 
services with the Convair "540". Powered by two 
3500 horsepower Napier "Eland" engines, this latest 
version of the world-famous Convair series proved 
to be both economical to operate and generally 
well-adapted to Allegheny's short-haul routes. Alle­
gheny's decision to evaluate the "540" in scheduled 
service followed several years of intensive study of 
DC-3 replacement candidates. 

Allegheny continued to augment its fleet of 40 
passenger Martin Executives to keep pace with the 
spiraling demand for air service at the 29 airports 
it serves. A DC-3 retirement program was acceler­
ated. 

On October 4, AIIegheny introduced the nation's 
first low-fare, no-reservation "commuter" service on 
jetprop nonstop flights on the 269 mile short-haul 
route between Philadelphia and Pittsburgh. For 
passengers willing to forego customary reservations 
and baggage handling services, a fare reduction of 
about 35 percent was made available. 

Allegheny also begain sellin'g books of ten tickets 
to high-frequency travelers between these two cities, 
passing on to customers as a 15 percent discount the 
estimated economies inherent in the single sale of 
ten tickets and the simplification of certain reserva­
tion procedures. 
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In permitting these reduced fares to become effec­
tive, the Civil Aeronautics Board said "these fares 
represent a worthwhile experiment in promotional 
fares and a lower cost type of service." 

At the same time these low fares '''ere put into 
effect, Allegheny launched a campaign to rid air 
travel of many of the irritating and time-consuming 
steps required for a passenger to board a flight. 
Ticketed passengers on the Pittsburgh-Philadelphia 
flights were permitted to by-pass congested ticket 
counter areas and go directly to the departure 
lounge where they are boarded as much as 25 
minutes in advance of flight time. In addition to 
conveniencing passengers who may wish to board 
early, Allegheny's streamlined techniques permitted 
it to accommodate last-minute passengers without 
delaying the flight departure. 

Passenger and cargo traffic topped all previous 
records on Allegheny during I 959 as all time daily 
and monthly marks were established. For the first 
year since beginning passenger service in 1949, 
Allegheny boarded over Yz million passengers. 
Cargo traffic continued the spurt which began as the 
1957-58 recession eased off. During the first nine 
months of 1959, Allegheny's flights carried more 
cargo than during all of 1958. 

Several Civil Aeronautics Board decisions during 
] 959 suggested the transition of Allegheny from a 
fledgling feederline to a major short-haul carrier. 
In a press release decision of May I 9, Allegheny was 
extended into six populous cities in southern New 
England and linked its entire system with this area. 
The new cities at which service was expected to 
begin early in the spring of 1960 are Boston, Provi­
dence, New Haven, New London, Hartford/Spring­
field, and Bridgeport. The Board in certifying 
Allegheny for a major short-haul route between 
Boston and \Vashington, also added Reading, Penn­
sylvania and Islip, Long Island to the airline's sys­
tem. 

The Examiner in the Great Lakes Local Service 
Case recommended that Allegheny's Ohio Valley 
route be extended to Louisville, Kentucky. 

Allegheny's unblemished safety record continued 
through 1959 as the carrier again qualified for the 
National Safety Council's "Award of Honor." Alle­
gheny was one of four airlines to receive this top 
award in both 1957 and 1958. 

Airport development continued at a fast pace on 
Allegheny's system as greatly expanded and modern­
ized terminal buildings were dedicated at ·wilkes­
Barre/Scranton and Harrisburg, Pennsylvania. 
Several runway lengthening and tower construction 
projects were also completed during 1959. 
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ALOHA AIR LI~ES 
Highlight of the year in Island aviation was 

Aloha Airlines' introduction of jetprop aircraft in 
inter-island scn·ice. 

Following a series of Jet .\ge Days on Ha\\·aii's 
major islands, ,\loha placed the Rolls-Royce 
pm,·ered Fairchild F-~7s in scheduled sen·ice June 
15, 1959. 

The ne"· aircraft, air-co litioncd on the ground 
as well as in the air with a high-\\·ing configuration 
permitting unobstructed aerial \'iewing- of Hawaii's 
scenic grandeur, proYed an immediate success \\'ith 
both tourists and local residents. 

Beginning "·ith the June introduction, each suc­
ceeding month saw all pre,·ious passenger \·ohmte 
records in the airline's history. 

The airline registered a 5G.5 percent increase in 
pa~senger volume in June, 70.H percent in July. 
67.9 percent in August and 75.1 percent in Septem­
ber. 

At year-end, Aloha operated a fleet of three Fair­
child F-27s and seven Douglas DC-3s. 

The airline had on order three additional jet­
prop F-27 aircraft for delivery in February, l\farch 
and May I 9GO. 

AMERICAN AIRLINES 
Amcrian Airlines in 1959 beame the first major 

trunkline to introduce jet service across the country. 
Traveling time between the east and west coasts 

·was cut 40 percent on January 25 wl~en ~meric~n 
inaugurated transcontinental jet service with daily 
flights in each direction between New York and Los 
Angeles. 

During 1959 American extended its jet service to 
\Vashington, Baltimore, Chicago, Boston, Dallas 
and San Francisco. Also during the year American 
received authorization from the Civil Aeronautics 
Board to provide nonstop service between New 
York and San Francisco. 

On January 23 American introduced its propjet 
Electra Flagships in flights between New York and 
Chicago. These new aircraft trimmed Hying time 
between Chicago and New York to around two 
hours. American later during the year extended 
its Electra service to \\"·tshington, Boston, Dallas, 
Tulsa, Buffalo, St. Lollis and Detroit with plans 
for additional service as more airplanes were 
delivered. 

American's introduction of its jet service between 
Los Angeles and New York with its Boeing 707 
Flagships brought with it establishment of a new 
official transcontinental speed record between Los 
Angeles and New York of four hours and three 
minutes on the initial flight. 



A n Amerzcan 707 jet Flagship pioneered jet sen1ice across country. 

American also set an official speed record for a 
Boeing 707 scheduled flight westbound from New 
York to Los Angeles of four hours and 47 ininutes. 
In addition, one of American's 707 Flagships flew 
from Los Angeles to Friendship Airport in four 
hours to set another record. 

During 1959, American announced a major 
engine modification for its fleet of 50 Boeing 707s 
from the conventional Pratt & \1Vhitney turbojet 
power plants to newly developed and highly 
efficient turbofan engines. 

The conversion program was scheduled to begin 
during 1960 and the Boeing 707s with the new im­
proved power plants were to be placed in scheduled 
service in substantial numbers early in 1961. 

The turbofan engine adds 4000 pounds of thrust 
to the basic JT3 (commercial designation of the 
.J57), boosting total thrust to 17,000 pounds with the 
engine operating dry (without water on takeoff). 

American also in the fall of 1959 announced the 
addition of a "Glove" which will fit on the leading 
edge of its swept wing jets. 

The "Glove" will become an integral part of 
American's 707-023s, the smaller version of the 707 
which are being delivered to American in 1960. 
The entire 707-123 fleet will be fitted with the 
"Glove" at the Boeing plant later as a retrofit. The 
"Glove" does two jobs: it contains new leading 
edge flaps to give the airplane better takeoff per­
formance and lower stall speeds; and second, by 
thinning the leading edge of the basic wing the 
airplanes will be able to cruise at much higher 
speeds. 

The program announced by American during 
1959 as designed to provide "a second generation of 
jets" is intended to provide better performance, 

higher speeds and less noise. Shorter takeoffs and 
more efficient climbouts will spell less sound in the 
areas surrounding the airport runways. 

During I 959, American opened the its jet age 
maintenance and engineering center at Tulsa, Okla­
homa and early in November the first American 
.Boeing 707 was placed in the shops for overhaul. 
American noted that this first 707, the Flagship 
New York, had flown various routes of American's 
system for approximately 2,100 of her allowable 
2,400 hours. During that period she carried an 
estimated 42,000 jet passengers, or the equivalent 
of IOO passengers per five hour flight on 420 non­
stop flights between New York and Los Angeles. 

American during the first nine months of 1959 
carried nearly six million passengers a total of more 
than four billion revenue passenger miles, which rep­
resented an increase of nine percent of the compara­
ble period of 1958. During the first nine months 
airfreight ton miles had totaled nearly 74 million, 
up six percent over the same period in 1958. 

American also predicted that its airfreight traffic 
for the full calendar year of 1 ~59 would be in excess 
of I 00 million ton miles. 

In 1959 American began the conversion of I 0 of 
its DC-7 passenger planes to DC-7F airfreighters. 
This provided American with a plane capable of 
lifting 33,500 pounds of cargo from coast-to-coast 
in about eight hours. First of the DC-7F airfreighters 
were placed in service · between Newark, Detroit, 
Chicago and Dallas; and early in the f1dl the DC-
7F service was extended to include New York, Los 
Angeles, San Francisco, St. Louis, Buffalo, Boston 
and Hartford. 

Also in the fall of 1959, American carried its 
millionth passenger on its turbine-powered fleet. 
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At year's end American was operating 24 Boeing 
707s and 24 Lockheed Electras. Still to be delivered 
were additional Boeing 707-023s and the remainder 
of its order of 35 Lockheed Electras. American also 
had on order 25 Convair 600 jet airplanes. 

In the fall of 1959 American announced that it 
would introduce a new electronic reservations 
system. The system developed in con junction with 
the International Business Machine is known as 
SABRE. 

SABRE is a large electronic processing system, 
able to store more than 600,000,000 characters and 
to handle more than 7,500 complete airline reserva­
tions per hour. 

American Airlines will begin installation of the 
SABRE system in late 1961 and most of the cities 
served by American will be linked to the computing 
center by the end of 1962. The computing center 
will be located in the New York metropolitan area 
and will be linked with other cities of the country by 
leased telephone lines. 

The result of six years of research by IBM and 
American, SABRE makes possible vast improve­
ments in reservations service to the airline's 
customers. 

American, in 1959, also introduced the "·aircheck" 
and commuter ticket systems to add to the con­
venience of its passengers in obtaining airline 
tickets. 

BONANZA AIR LINES 

In March of 1959, Bonanza Air Lines placed the 
Fairchild F -27 A Silver Dart, with the larger RDA-7 
engine, into scheduled operation. The Rolls-Royce 
jetprop powered Silver Dart has a 40-seat configura­
tion, is completely air conditioned both on the 
ground and in the air, and is equipped with weather 
radar. Initial service was inaugurated between 
Reno, Las Vegas and Phoenix and between Salt 
Lake City and Phoenix with three of the propjets 
on. hand. By the last quarter of 1959 Bonanza had 
six Silver Darts in operation. 

In August, the company exercised its option with 
Fairchild to purchase four additional F-27s for 
delivery during the last half of 1990. 

Along with its first year of providing jetprop 
service, Bonanza experienced the largest traffic year 
iH its history with no significant change in its route 
pattern, schedule frequencies or plane-miles flown. 

Preliminary estimates of 1959 traffic showed a 
total of 57,704,000 revenue passenger miles flown as 
compared to 41,944,000 flown in 1958-an increase 
of 37 ,6 percent. Originating passengers increased 
from 180,770 to 234,464 for an improvement of 
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Bonanza Silver Dart flies 

29.7 percent. In nearly all cases, Silver Dart service 
replaced previous DC-3 schedules. 

During the year, Bonanza added five points to its 
system. Four of these-Flagstaff, Grand Canyon and 
Page, Arizona and Kanab, Utah-were added to the 
Phoenix-Salt Lake City all-stop segment, and Ocean­
side, California was added to the segment between 
Phoenix and Los Angeles, via San Diego. 

CANADIAN PACIFIC AIRLINES 

A highlight of CPA's year was establishment of 
a new transcontinental service between Vancouver, 
Winnipeg, Toronto and Montreal on May 4, 1959. 
The service was limited to one flight per clay by 
Government order. 

Overseas, CPA continued to serve Tokyo and 
Hong Kong via the Aleutians, and Mexico, Peru, 
Argentina and Chile to the south. The airline's 
four country Latin American network extended 
from Mexico City to Toronto and Montreal in 
eastern Canada, and on across the Atlantic to Santa 
Maria, Lisbon and Madrid. CPA's South Pacific 
Service reached Honolulu, Fiji, Auckland and 
Sydney, and connected with the Polar Route to 
Amsterdam at Vancouver. 

During the summer, CPA established a regular 
tra-ffic stop on the Polar Route at Edmonton, 
Alberta. 

In June, Britannia 314s were introduced on the 
Polar, North Pacific and cross-Canada services. 
CPA planned to put Britannias in service on the 
Toronto-Mexico City and Vancouver-Honolulu 
routes late in the year. 

At year-end, CPA operated 10 DC-6Bs, five DC-3s, 
two C-46F freighters, five Convairs, eight Britannia 



over Hoover Dam. and Lake 1Head. 

3l4s, one Otter and one Canso. The line had 2,791 
employees, including 235 pilots. 

CAPITAL AIRLINES 

lVIajor developments at Capital Airlines during 
1959 included an important new route award, the 
introduction of service at two new Florida cities, 
some impressive changes in customer service 
methods, and the announcement of plans for ex­
pansion of Capital's turbine-powered fleet. 

A Civil Aeronautics Board decision on May 19 
gave Capitai authority to operate a new route be­
tween Chicago and Minneapolis/St. Paul. Capital's 
introduction of jetprop Viscounts on August 2 
marked the first time turbine service was available to 
passengers between these important cities. The air­
line's schedule provided seven non-stop Viscounts 
in each direction. 

Two Florida cities began receiving Capital service 
during the year. On January 15 the airline in­
augurated service between Tampa and Pittsburgh, 
Buffalo and Miami. In October, Capital began 
offering flights between Jacksonville and Atlanta, 
Charleston, Pittsburgh and Buffalo to the north and 
Tampa to the south. 

On August 2, Capital started offering air travelers 
the convenience of commuter tickets. These easy­
to-use items, first introduced on Capital's Chicago­
Twin Cities route, made it possible for the airline 
passenger to call and reserve his seat on a desired 
flight and then write his own ticket without making 
an inconvenient trip to an airline ticket office. The 
commuter tickets, which are delivered to air travel 
cardholders and commercial accounts in books of 
ten, proved overwhelmingly successful and by 

November I, the ticket program was expanded to 
include Washington, Atlanta, Buffalo, Cleveland, 
Detroit, New York and Pittsburgh. 

Reservations handling methods at Capital were 
highly streamlined in July when the airline began 
operating its UNIVAC Reservations System. Thir­
teen cities, which together generate more than 80 
percent of Capital's four million passengers each 
year, were selected for the initial operation of the 
UNIVAC system. The cities were "'\•Vashington, 
New York, Chicago, Detroit, Pittsburgh, Cleveland, 
Buffalo, Rochester, Norfolk, Milwaukee, Minne­
apolis/St. Paul, Philadelphia and Grand Rapids. 

Developed jointly by Capital, Remington Rand 
and American Telephone and Telegraph Company, 
the system consists of 175 sending and receiving 
units (Agent Sets) which are. connected by 1,900 
miles of AT&T Teletype lines and associated equip­
ment to Remington Rand's UNIVAC File Computer 
in the airline's "'\1\Tashington headquarters. 

Through the use of the UNIVAC Agent Set, a 
Capital reservationist can answer questions on the 
availability of any Capital flights as far as six months 
in advance. In addition, the Agent Set enables 
reservations personnel to sell, cancel, check flight 
information or perform numerous other tasks with 
remarkable speed and accuracy. 

Early in October, Capital President David H. 
Baker announced plans to expand the airline's 
turbine fleet through the purchase of five Lockheed 
Electras and seven Convair 880-M pure jet airliners. 
The 400 miles per hour, 70 passenger Electras were 
to be delivered to Capital in May, J~:~ne and July, 
1960. They are powered by General Motors Allison 
engines and will be used on Capital's medium haul 
routes beginning in June. 

The seven Convair 880-M jets are custom de­
signed especially for Capital. Designed to carry 
97 passengers, the 880-Ms will be the world's fastest 
passenger jet with a cruising speed of 615 miles 
per hour. Equipped with wing leading edge slats 
and a large vertical fin and power boost rudder, the 
880-M will have the short takeoff and landing char­
acteristics of a ttirboprop with the speed and econ­
omy of a jet. Delivery of these transports was set 
for October, November and December, 1960, with 
first passenger flights scheduled for December. 

Other noteworthy developments during the year 
were: 

• The introduction of a new inflight magazine, 
VOYAGER, to replace the seat pocket flight 
kit. 

• Formulation of an airline teletype agreement 
linking Capital's teletype system with those of 
United, American, Delta and Eastern. 

223 



CHICAGO HELICOPTER AIRWAYS 
CHA experienced considerable growth during the 

year and broke all previous passenger lift records. 
The helicopter airline carried more than 200,000 
passengers in 1959. Peak month was September, 
with 23,306. 

Even before inauguration of jet service to Chicago, 
CHA's traffic was increasing steadily over the com­
parable months of the previous year, but when jet 
schedules into O'Hare International Airport were 
begun, growth rate increased considerably. From an 
estimated 2,000 passengers carried to and from the 
jets in April (first full month of jet service) , the 
number increased to over 5,000 by August, a.nd the 
total was expected to rise higher as more jet flights 
to the city are added. 

CHA kept pace by adding more flights on its inter­
airport and downtown routes. Schedules on the 
Gary and Winnetka suburban services were also 
stepped up and utilization of equipment was pushed 
to the utmost. A sixth Sikorsky S-58 12-passenger 
helicopter was added to the airline's fleet. CHA 
has expanded from 16 daily flights with 112 seats 
in November, 1956, to a 1959 year-end figure of 137 
flights and 1,644 seats available. 

CHA had on order three Sikorsky S-6ls for de­
li very in 1961. The three-turbine S-61 has a 25-
passenger capacity and a higher block speed than 
the S-58 (125 miles per hour versus 105). 

The airline during the year pursued an aggressive 
promotional campaign covering a wide range of 
activities from newspaper and trade publication ad­
vertising to strategically located outdoor billboards. 
Inc:_:luded also was an effective interline program and 
special joint carrier advertising. 

At Midway, phones direct to reservations were in­
stalled in prominent spots in the passenger con­
courses of American, Braniff/Capital, and United/ 
Eastern. Information counters were set up in 
American Airlines' lobby at Midway and the main 
lobby of O'Hare. 

Another major traffic builder is CHA's new Sky­
tour promotion. The low flying helicopter offers 
an excellent, closeup view of the city, a view that is 
r~ally unique. Unlike air sightseeing charter 
flights, or sightseeing buses for that matter, Skytours 
are good on any of the company's regular schedules 
so there is no delay until enough prospects are 
rounded up to make the trip profitable. To pro­
mote Skytour_s among other carriers, travel agents 
and the publlc, the company published a full color 
brochure in 1959. The folder is beamed at con­
ventioners, vacationers and businessmen. It also 
pusliles Skytours as a unique idea for sales awards 
and incentives of all kinds. A small ad in a Sunday 
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Chicago will jJ:u1·chase Sihorshy S-6Js. 

paper brought in hundreds of requests for copies 
and information. Nine different "Magic Carpet" 
Skytours are described in the pamphlet. At least 
two rna jor airlines a lready are planning to include a 
CHA Skytour in their package tour promotions. The 
Skytour program was expected to help swell the 
passenger total in 1960. 

CONTINENTAL AIRLINES 

Continental Airlines in 1959 boosted revenue 
passenger miles past the 700 million mark, more 
than a 60 percent increase from 1958. 

Behind the rapid upsurge was introduction of 
Golden Jet Boeing 707s between Chicago, Denver, 
Kansas City and Los Angeles and a large expansion 
of turbine-powered Viscount II flights throughout 
Texas and New Mexico. By September, more than 
80 percent of the airline's daily seat miles were 
being operated in pure jet or propjet powered 
equipment. 

Introduction of pure jet service culminated a 51 
million dollar expansion program. Approximately 
$27.8 million went for 15 Viscounts Ils, a 365-mile­
per-hour, 52-passenger Vickers-built propjet with 
which Continental introduced the first turbine 
service west of the Mississippi in 1958. In early 
April, the last of the order was received and placed 
in service between Dallas-Ft. Worth and Albu­
querque, El Paso, Lubbock, Amarillo and Midland­
Odessa over new nonstop routes awarded by the 
Civil Aeronautics Board. 

On June 8 the first of the company's four Golden 
Jet Boeing 707s went into nonstop service between 
Chicago and Los Angeles. On August 15, jet service 
was extended to Denver and Kansas City. On Sep­
tember 5, the last of six daily Golden Jet round trips 



between Los Angeles and Chicago was inaugurated. 
The next clay, Continental carried its 50,000th 

Golden Jet passenger. Before November I, the 
a irline had p assed the IOO,OOO m ark. 

Introduction of Golden Jets cost Continental 
~23.5 million, including more than three quarters of 
one million dollars for the training of ground and 
flight cre\\S and a lmost two million dolla rs for ex­
pansion of ground facilities, including a $630,000 
addition to the company' s Los Angeles maintenance 
b ase. 

During the year, Continenta l entered the Trans­
Pacific Route Case with an application to serve 
H awaii nonstop from Chicago, Denver, Kansas 
City, Los Angeles and San Francisco. The company 
proposed using Boeing 707-124Bs, a fonvarcl fan 
conversion of its present aircraft. Each plane would 
hold I 04 economy sea ts and 32 first class. 

Continental also pursued its application to fly 
from Dallas, Ft. vVorth, Houston , San Antonio, El 
Paso and Albuquerque into Los Angeles, San Diego, 
San Francisco, Las Vegas, Phoenix and Tucson and 
its application for turnaround service between Los 
Angeles and San Francisco. 

Newest innovation to airline passenger handling 
was introduced b y Continental with its Golden Jets. 
A director of p assenger services was added to each 
plane as a fifth cabin crew member. Passengers no 
longer had to check in at airport ticket co4nters, 
except to leave their luggage. All ticketing functions 
were performed on board the aircraft by the 
director. 

A management representative with a minimum 
of five years seniority, the director collected tickets, 
sold new ones, charged for excess baggage and even 
had a radio-telephone to call ahead for hotel, rent­
a-car or continuing a irline reservations. 

DELTA Am LINES 
Delta Air Lines, which pioneered the trans­

southern route in I929, marked its 30th anniversary 
of passenger operations by being the first carrier to 
place the DC-8 jet transport in scheduled service. 

Ranking sixth among domestic airlines, Delta 
inaugurated pure jet service between New York 
and Atlanta on September I8, I959. By December I 
the Atlanta-he~dquartered company had a fleet of 
six Douglas DC-8s in operation. 

Delta's Royal Jets fly non-stop between Chicago­
Miami, Chicago-Atlanta, Atlanta-Miami, Dallas­
Atlanta, Detroit-Miami, and Houston-New York, 
providing both deluxe first class and jet super­
coach. The first of a fleet of ten Convair 880 jet­
liners was scheduled for delivery in January, 1960 
with first commercial operations planned for early 
spring. 

Founded in I925 as the world 's first aerial crop 
dusting firm, at year-end Delta was serving 67 cities 
in 20 states, the District of Columbia, and six 
Caribbean countries. Besides DC-8s and Convair 
880s, the company's 81-plane fleet included DC-7Bs, 
DC-6s, Convair 440s and C-46 all-cargo transports. 

Delta scored marked gains in all categories of 
traffic for the 1959 fiscal year in which passenger 
revenues rose I7 .26 percent, mail revenues I9.83 
percent, and express 26.63 percent. Revenue ton 
miles increased 11.90 percent, while revenue pas­
senger miles were up 10.35 percent to 1,554 million. 
A passenger load factor of 59.28 percent was 
achieved. 

The company's operating revenues attained an 
all-time high of $103,805,000, up 17.73 percent over 
1958. Net earnings after taxes of $4,062,000 equaled 
$3.62 per share, compared to $1,063,155 and 95 cents 
a share in the previous year. 

During 1959 Delta registered impressive growth 
in aircoath operations which rose from 540,680,000 
revenue passenger miles to 624,425,000. Aircoach 
services accounted for 4I percent of the total com­
pared to only 38 percent in I958 and 7I percent in 
1955. 

A multi-million dollar principal Jet Overhaul 
Base, centrally located at the Atlanta Airport, was 
scheduled for completion in the early spring of 1960, 
as was a similar but smaller facility a t Miami Inter­
national Airport. 

Delta's payroll climbed past the $40 million mark 
in I959 as employment topped 7,300. 

Four cash dividends of 30 cents a share each were 
paid on March 2, June I, September 1 and December 
I marking the 11th consecutive year of such 
payments. 

Introduction by Delta of "Royal Service" flights 
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with DC-7 equipment was one of the company's 
service highlights of the year. Additional patronage 
attracted by these flights made a significant contri­
bution to revenues and earnings for the year. 

EASTERN AIR LUVES 
Eastern Air Lines started turbine service on Janu­

ary 12 when it began operating its new Lockheed 
"Golden Falcon" Electras between New York and 
Miami. By year-end it had 40 of these aircraft in 
service over many major routes linking the principal 
northern cities of the United States with the resort 
areas of the South and Southwest, as well as with 
San Juan, Puerto Rico, and Montreal, Canada. 
During the first nine months of operation, over 
three quarters of a million passengers had been 
carried more than 600 million passenger miles 
aboard these aircraft. 

Expected to join Eastern's fleet of 228 aircraft of 
all types in operation during the year were the 
first of its fleet of Douglas DC-8 pure jets which the 
company hoped to place in scheduled service early 
in the winter. Sixteen of these planes were on 
order. They will be equipped with the larger and 
more powerful ]75 Pratt & Whitney turbine engines 
developing greater thrust than earlier types and 
equipped with improved sound suppressors. 

Other types of aircraft in use hy Eastern during 
the year included 29 DC-7B 68-passenger "Golden 
Falcons"; 19 DC-7B 90-passenger "Falcon" Super 
Coaches; 10 Super G Constellation 70-passenger 
"Golden Falcons"; 16 88-passenger Super C Con­
stellations; 7 DC-6B l 02-passenger aircoaches; 12 
88-passenger Super Constellations; 18 50-passenger 
Constellations; 56 Martin 404 40-passenger "Silver 
Falcons"; 20 Convair 440 44-passenger "Silver Fal­
cons"; and one Douglas C-54 Cargoliner. 

The National Safety Council again awarded East­
ern Air Lines its "Award of Honor" in I 959 for 
flying 552,496 aircraft hours during the previous 
year without a passenger fatality or major accident. 

During the summer, Eastern moved its Miami 
passenger operations to the new central terminal at 
that city's International Airport, and in the fall 
occupied its new $20-million passenger terminal at 
the New York International Airport, Idlewild. 
These terminals, together with new and enlarged 
airport accommodations elsewhere on the system, 
gave Eastern the latest in passenger and baggage 
handling facilities and materially aided it in render­
ing better service to its customers. 

During 1959 Eastern operated 18,731 undupli­
cated route miles linking 103 airports serving 126 
cities. 
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New records for the volume of travel handled over 
the Eastern system were established during June and 
August, exceeding in both instances the largest 
previous volumes ever handled in a single month's 
time, including the normally heavy winter months 
of the two previous years. 

During the year Eastern inaugurated flights into 
the Broward County International Airport, Fort 
Lauderdale, Florida, fn, Newark New Jersey, re­
sumed direct non-stop flights between New York 
and St. Louis; and, with the lifting of certain re­
strictions previously in effect, began operating direct 
daily flights between Chicago, Greensboro/High 
Point and Raleigh/Durham. Service to 1\hlone, 
New York, was discontinued. With the introduction 
of the Electras and the upgrading of flights else­
where as modern four-engine piston-powered equip­
ment became available, there was considerable 
speeding up of service over many other important 
route segments. Following Civil Aeronautics Board 
authorization, Eastern was expecting at year-end to 
commence services between various major points on 
its system and Cincinnati, Milwaukee, and the twin 
cities of Minneapolis/St. Paul. 

Occupying much attention during the year were 
the extensive hearings conducted hy the CAB at 
Houston, Los Angeles, Miami and Washington, 
D.C., on the Southern Transcontinental Service 
Case. Eastern presented strong arguments support­
ing the need for such a route to serve the nation's 
most rapidly growing areas and emphasized its own 
qualifications to serve it, using new jet aircraft. 

During the year Eastern linked its teletype lines 
to those of United, Southern and Capital Airlines, 
thus providing (with interconnections already pre­
viously effected with American, Delta and TWA) a 
private communications network for the exchange 
of reservations and other information amounting to 
174,686 miles. 

To bolster sales, Eastern introduced a variety of 
travel promotional ideas during the year, notably an 
expanded program of "Happy Holidays" low-cost 
package tours to Florida and other resort areas, 
including several effective during the winter 
months. Various experimental fares were estab­
lished to encourage night-coach and family travel. 
A revived "Fly Now-Pay Later" plan was adopted 
in cooperation with the Beneficial Finance Co. 
Champagne service and additional stewardesses were 
placed aboard many first-class "Golden Falcon" 
flights, and complimentary meals were added to 
some deluxe day-coach services. An effort was made 
to develop more "Fly and Drive" business in coop­
~ration with the auto rental agencies, and sales in-



new passenger terminal was u.nder construction at Idlewild. 

centive vacation travel programs were worked out 
with a number of i_mportant manufacturing com­
panies to develop mcreased charter and regular 
business which could be profitably handled. Most 
notable of these was the movement of some 3,000 
dealers and distributors for the Gibson Refrigerator 
Co. from many cities in the United States to Puerto 
Rico during September. 

An important change was made in Eastern Air 
Lines' management setup effective October I, when 
Malcolm A. Macintyre became President of the 
company, succeeding Captain Eddie Rickenbacker, 
Chairman of the Board, as chief executive officer. 
Thomas F. Armstrong took over the newly created 
post of Executive Vice President-Finance. 

THE FLYING TIGER LINE 

Two major developments marked the year of 
I 959 in The Flying Tiger Line, world's largest con­
tract and airfreight carrier. The company com­
pleted the first profitable year of airfreight opera­
tions in its IS-year history and it placed an order for 
a fleet of I 0 Can ad air CL-44D-4 turboprop air­
freighters, about the long-sought breakthrough of 
airfreight into the nation 's major transportation 
markets. 

In its June 30, 1959, annual report, the airline 
showed n e t income from operations of $2,806,389, 
highest in company history and more than double 
that of the preceding year. 

This permitted the company to go ahead with the 
order for a turbine type airfreighter and it com­
pleted a d eal with Canad air Ltd., Montreal subsidi­
ary of the General Dynamics Corp., for $51 -~illion 
worth of equipment, scheduled for 1961 delivery. 

The new Canadair ships will embrace the much­
discussed swing tail feature for greatly expedited 
aircraft loading and unloading, doing away with 
the conventional and awkward main side-door con­
figuration. In the CL-44D-4, airfreight may be 
loaded straight-in or out. 

By mid-1959, the company had established a fully­
staffed research bureau which was putting together 
a new tariff, to be presented to the CAB early ~n 
I 960 and intended to crea te an entirely new tanff 
structure for airfreight. Under this tariff, the com­
pany estimated that by 1965 the airfreight industry 
would be producing between seven and I? ~illi~n 
ton miles annually, against less than a billion m 
1959. It said that it agreed with a study of the 
Stanford Research Institute that by 1975, airfreight 
would be flying 40 billion ton miles annually ang 
producing revenues equal to that obt~i~ed in pas­
senger transportation, or about $4 bllhon dollars 
annually. 

FRONTIER AIRLINES 
The year 1959 witnessed three major develop­

ments in the growth and operations of Frontier 
Airlines. It included a change in top management 
of the airline, a tremendous route mile growth in 
its operations and the addition of new flight equip­
ment into its schedules. 

In January 1959, Lewis B. Maytag, Jr., who had 
been Frontier's majority stockholder and chairman 
of the board, also assumed the duties of p resident 
of the airline. To assist Maytag in carrying out his 
plans for making Frontier Airlines a profitable: oper­
ation, two new vice presidents were brought into the 
company. G. Ray Woody became Frontier's new 
executive vice president, while J. D an Brock headed 
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up the Traffic and Sales Department as its vice 
president. 

During 1959, Frontier expanded very rapidly in 
the addition of new route miles, the number of 
cities served, and in the total of employees needed 
to carry on its expanding operation. As a result of 
the Seven States Area Case and the Montana Local 
Service Case, Frontier grow into a route system of 
6,819 miles, serving 70 cities in II states of the 
Rocky Mountain west and mid west sections of the 
United States. A twin- engined fleet of 25 DC-3s and 
five Convair 340s was in operation. Approximately 
I ,200 employees staffed the functions necessary to 
operate the local service airline. 

On July I, 1959, Frontier began its Radar 
Convair service flying Convair 340s over the more 
heavily traveled routes of its system. The additional 
seating capacity of the aircraft, plus the added 
passenger comforts of pressurized cabins, attracted 
many additional passengers over the airline's high· 
altitude. routes in the west. Two new features were 
added to the passenger services offered by Frontier 
on its Radar Convairs-snack food service, which 
featured trays of sandwiches, cheese wedges, fresh 
fruits and crackers, and the opportunity to purchase 
alcoholic beverages, which were sold for $1 apiece. 
The in-flight sale of miniature bottles of scotch, 
bourbon, martinis and manhattans were paying 
half the cost of the added food service. Roth these 
services were innovations for a local service airline. 

In November, 1959, Frontier Airlines broke 
ground for its new general office building, located 
near Stapleton Airfield in Denver. 

LAKE CENTRAL AIRLINES 
Lake Central's tenth year of operation brought 

rnany significant changes. Of primary importance 
was the termination of the Voting Trust Contract 
which placed ownership and responsibility of owner­
ship in the hands of the stockholders in the airline. 
The stockholders' interests had been held by a 
voting trustee until the final litigation in the 
North Central-Lake Central Acquisition case. The 
Supreme Court's decision in June granted unquali­
fied ownership of the airline to Lake Central stock­
holders, following nearly seven years of litigation 
with North Central Airlines. 

During March, Lake Central announced the 
completion of the corporation's million dollar finan­
cial program. The two phase program included a 
$750,000 bank loan and the sale of a $300,000 issue 
of six percent convertible subordinated debentures. 

Lake Central officials continued their evaluation 
of turboprop and VTOL equipment and stood 
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ready financially to obtain the necessary aircraft to 
serve new routes awarded in the Great Lakes, Pied­
mont, or Cincinnati-Detroit cases which are before 
the Civil Aeronautics Board. 

The CAB examiner in the Great Lakes Local 
Service Investigation case, Barron Fredricks, recom­
mended that Lake Central be allowed to serve 16 
cities through 13 additi r 1al air terminals in the 
states of Michigan, India ua, Ohio, vVest Virginia, 
Maryland and the District of Columbia. This 
recommendation was made September 29 as a part 
of the initial decision of the examiner. The recom­
mended routes total 1,727 new route miles and 
would increase Lake Central service to more than 
49 cities in an eight-state area and the District of 
Columbia. Among the additional cities which the 
examiner recommended for Lake Central service are 
Washington, D. C.; Baltimore, Maryland; Charles­
ton, Elkins, Clarksburg/Fairmont, Morgantown, 
Wheeling, Parkersburg/ (Marietta, Ohio), West 
Virginia; Akron/Canton, Findlay and Sandusky, 
Ohio; Columbus, Indiana; and Jackson, Michigan. 

During the early part of the year, two additional 
DC-3s were added to the fleet, increasing the total to 
12. With the larger fleet, Lake Central was able to 
increase its scheduled flights 15 percent, effective 
August 1. As many as four daily round trips were 
scheduled between various Lake Central cities. 

Having closed 1958 with a net profit of $127,958, 
Lake Central continued to show financial improve­
ment throughout 1959. New records were estab­
lished in all major traffic categories. New monthly 
passenger boarding records and daily passenger 
boarding were announced throughout the year. The 
airline boarded its millionth passenger in Novem­
ber. 

On June 2, Lake Central opened for service an 
expanded, up-to-the-minute communications net­
work. The private line teletypewriter system inter­
connects 39 terminals and ticket offices. The new 
system adequately handles present requirements 
and can be engineered for future route extensions 
and passenger growth. 

With the completion of the exterior ~esign on 
Lake Central's fleet of DC-3, a committee was 
formed to study plans for re-decorating the in­
teriors of the aircraft. The airline completely re­
decorated the interiors of two DC-3s, launching its 
decorating program which will extend into 1960 
and the early part of 1961. 

Two city ticket offices were opened during 1959. 
The first was opened in Indianapolis in the lobby of 
the Claypool Hotel, and the second CTO was lo-



cated on Michigan Avenue in Chicago. Lake Cen­
tral "as the first local service carrier to open a CTO 
in Chicago. 

MOHAWK AIRLINES 

Mohawk's major innovation in 1959 was the in­
troduction of four Convair 440 Golden Metropoli­
tans, starting August 28th. The 440s serve New 
York City and the upstate cities of SyTacuse, Utica, 
Binghamton, Rochester, and Buffalo. Purchased 
new from the Convair Division of General Dy­
namics in San Diego, they were priced at $.700,000 
each. 

Public acceptance of the big black-gold-and-white 
Convairs was excellent. Gains as high as 103 pas­
sengers a week were reported on flights served by 
the 440s. 

New Mohawk routes, to Cleveland from Nevv 
York State points, and \1\lhite Plains Providence­
Boston, plus Poughkeepsie-Providence and Albany­
Providence, were granted tentatively b y the CAB. 
A route from Syracuse to Pittsburgh was being 
sought. 

Mohawk's first year in its new three million dollar 
headquarters at Oneida County Airport, Utica, New 
York, was marked by few of the usual "getting 
settled" pains. \Vhile no direct estimate can be 
made, savings in time and money were realized by 
the centralization of Mohawk's administrative, 
maintenance, overhaul, and related activities. 

Mohawk traffic boomed in 1959. An early esti­
mate of 500,000 revenue passengers for the year will 
probably be exceeded. June was the largest month, 
with a total of 51,808 passengers. Mohawk, founded 
in 1945, took 11 years to carry its first million 
people, then 28 man ths to board the second million 
(August 1958), and the airline expected to reach 
three million by the middle of 1960. · 

Another 1959 highlight was the listing of Mohawk 
stock on the American Stock Exchange. 

With an eye toward the future, Mohawk con­
tinued with a program of new equipment evalua­
tion. Recent activities included simulated-scheduled 
flight of a Canadair-Convair 540, evaluation of the 
Allison turboprop Convair, inspection of the Fairey 
Rotodyne, and a .study of the Fairchild F-27. 

A unique Air Travel Account Program, effective 
April I, 1959, speeded ticketing and accounting 
procedures. A book of 20 · tickets, printed on stan­
dard IBM cards, was issued to the customer. These 
were signed and presented at the ticket counter 
marked with destination, flight and date by the 
agent, then forwarded to machine accounting, where 
the fare was computed from a master card, and the 

Mohawk's 440 Golden Met?·opolitan. 

b .11 d Th t result to the customer is passenger 1 e . e ne .. . f f 
f . . . · the lookmg up o ares aster service by ehmmatmg 

d fill . h f rms at the counter; faster an mg out c arge o . . 
.11 . . d automatic ticket re-and more accurate hi Ing, an 

plenishment by use of a code punched on the six-

teenth ticket in the book. 
Mohawk at ear-end served 34 major cities 

. y · M chusetts Michigan through 21 atrports m assa ' ' 
. J New York and Penn-New Hampshire New ersey, ' 

1 . Th ' . 1. ned four Convair 440s, sy vama. e atr me ow 
nine Convair 240s, and seven Douglas DC-3s. 

NATIONAL AIRLINES 

N . 1 A . 1. rounded out its first quarter atwna 1r 1nes 
· · ervi· ce on October 15 century of atr transportatiOn s ' 

1959. 
For the fiscal year ending June 30, 1959, National 

realized a net profit of $2,379,128 compared to a 

loss of $605,316 last year. 
The increase in revenues was attributed in part to 

temporary suspension of operations by a co~petitor 
due to labor difficulties, although revenue mcreases 
over the previous year continued after the other 
airline resumed operations. 

National had the distinction of being the first 
carrier to offer domestic jet service on December 
10, 1958 and by May 15, 1959 had flown 65,000,000 
revenue passenger miles with the Boeing 707. The 
aircraft, leased from Pan American, were returned 
for the summer. Jet service was resumed November 
I, 1959 with four round trips daily bewteen New 
York and Miami. 

On March 6, 1959, National's northbound flight 
No. 6 made a record flight of 109 minutes from 
Miami to New York, with an average ground speed 
of 660 miles per hour. 

National started propjet Elecu·a service on April 
23, 1959 and provided coach as well as first class 
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National Airlines was scheduled to take delivery on Douglas DC-Bs. 

accommodations on the Electra between New York 
and Miami. National had 23 Lockheed Electras on 
order and by the end of the calendar year 1959 had 
12 of its Electras in service over system routes. 

National was scheduled to take delivery on its 
first Douglas DC-8 in December and service was 
scheduled for early i960. 

On September 2 the Greater Miami Aviation As· 
sociation presented its 1959 Distinguished Service 
Award to National's president, G . T. (Ted) Baker, 
for "25 years of outstanding progress and develop­
ment of airline service to Florida and the nation, 
and first to . inaugurate jet service in the United 
States." On the same occasion he was also presented . 
with aviation leadership awards from the cities of 
St. Petersburg, Jacksonville, Miami and the Metro­
politan Dade County Commission. 

National was a contender in the Southern Trans­
continental Route case with its application to pro­
vide single c·arrier j,et service across the southern tier 
of the United States between Florida and California. 

NEW YORK AIRWAYS 
Highlight of New York Airways' year occurred in 

May when president Robert L. Cummings, Jr., 
accepted the American Helicopter Society's Kassler 
Award from Don Berlin, President of Vertol Aircraft 
Corporation and Chairman of the Awards Com­
mittee, a t the American Helicopter Society's 15th 
Annual Forum at Washington . 

The award was for the "most outstanding prac-
J ical application of the helicopter." 

. In May of 1959, in less than one full year of opera­
tion wi th its flee t of five Vertol 44s, New York Air­
ways flew over 100,000 passengers in the 15-passenger 
Vertol helicopter. 

It was announced in November that New York 
Airways and the Vertol Aircraft Corporation 
en tered in to an option agreement granting New 
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York Airways the right to purchase the first five 
Vertol 107 multi-turbine p owered helicopter an­
liners. 

NORTH CENTRAL AIRLINES 
Considerable growth marked 1959 for North 

Central Airlines as the "Route of the Northliners" 
expanded from 53 cities and 3,471 route miles to 
68 cities and 5,228 miles. 

The Seven Sta tes Area decision, h anded clown by 
the Civil Aeronautics Boa rd in December, 1958, was 
responsible for this expansion , in which service was 
inaugura ted to Appleton and Ashland, Wisconsin; 
Rockford, Illinois; Bismarck/Mandan, Devils Lake 
and Minot, North Dakota ; M a nkato and Worthing­
ton, Minnesota; and Aberdeen, Spearfish, Rapid 
City, Huron, Mitchell and Pierre, South Dakota. 

Five 44-passenger, pressurized, radar-equipped 
Convair 340 Super Northliners were put into service 
April 26, joining North Central's 32 DC-3s. 

Additional space in the Convairs sparked another 
"first" for the airline: meal service. Duluth-Chicago 
nonstop flights featured meals catered by former 
Waldorf-Astoria chef Hans Freischle of Duluth's 
Gourmet House. Menus rotated from prime ribs 
of beef with mushroom sauce to lobster-shrimp a la 
newberg to boneless breast of chicken with ham slice 
on toast. Continental breakfasts were served on 
some Convair trips while snack trays highlighted 
flights between South Dakota and Minnesota. 

Festivities at Milwauk e 's Mitchell field July I 
ushered in another North Central innovation­
"Beer Flights"-when complimentary beer service 
was added to six Convair flights over Wisconsin . 

Inaugurating air freight service on June I, the 
company climbed to fifth place among the 13 local 
carriers in total air freight and air cargo volume. In 
1958 it led the local airline industry in air mail, air 
express and passengers. 

Shooting for a million passengers in 1959, North 
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Centra l smashed two of its own records for the local 
a irline industry in the first eight months of the year 
wh en it carried 3,886 passengers on June 19 and 
95,409 during August. 

The airline's rapid growth created over 500 new 
jobs thro ughout the company's nine-state system 
during the first few months of 1959, bringing the 
number of employees up to 1800. 

New aircraft, more employees and overall ex­
p a nsion ca used a space shortage for the Twin Cities­
based a irline . . This was alleviated in mid-year with 
the completion of a $. 375,000 line m aintenance with 
overhaul hangar with office space a t \ '\Told-Chamber­
la in Field. 

By mid-October the company had carried 4,035,-
000 passengers O\ er 635 million revenue passenger 
miles since beginning scheduled operati<;>ns in 
February, 1948, ·w ithout ever having had a serious 
injury to passenger or cre·w. 

NORTHEAST AIRLINES 
The year 1959 became the first in the 26-year 

history of Northeast Airlines during which the 
Boston-based carrier boarded over a million pas­
sengers in a 12-month period. The one millionth 
passenger of the year was carried on a clay in mid­
October. As a result, the company expected to en­
plane more than 1,250,000 passengers by year's encl. 
Best previous traffic record for a single year was the 
1958 mark of 955,955 passengers. 

Many of Northeast's new passengers were intro­
duced to the company's service aboard its fleet of 
propjet Viscounts, which started to arrive during 
the second half of 1958 and were in full operation 
by February of 1959. 

Penetration by the Viscounts of the company's 
high density markets along the east coast such as 
New York-Boston and New York-Washington 
helped to alleviate Northeast's traffic imbalance 
between Florida's peak winter season and New 
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England 's concentrated summer vacation period. 
The Viscounts, ten in all, were obtained through an 
equipment trust arrangement which provided pay­
ment over a seven-year period on reasonable interest 
terms. 

The year saw North-west bring more new faces 
into top management under the presidency of James 
\•\. Austin, who also took over the duties of general 
manager a t the same time that David A. Stretch, 
President of Atlas Corporation, succeeded George 
E. Gardner as Chairman of the Board of Directors. 
Mr. Stretch was elected Chairman in February. Two 
months later, Thomas L. Grace, former President 
of Slick Airways, was elected Vice President of Oper­
ations, and Edmund 0. Schroeder, one of the in­
dustry's top maintenance executives, was elected 
Vice President of Technical Services. 

Major improvements were made during 1959 in 
Northeast's terminal facilities in such cities as 
Miami, \1\Tashington, New York, and Boston. North­
east became the first occupant in the new $16-million 
passenger terminal at Miami International Airport. 
When the new North Terminal at \ 1\Tashington's 
National Airport was opened, Northeast was among 
the first to be located in the new facility which fea­
tures quicker and more convenient taxi and limou­
sine service, better baggage handling, and quicker 
access to boarding planes. Northeast's ticket coun­
ters were completely refurnished at New York's 
LaGuardia Airport and Boston's Logan Interna­
tional Airport. 

Ground was broken January 13, 1959, for the 
company's new $2.5-million hangar and office build­
ing at Logan Airport, Boston. This facility will be 
adjacent to the company's existing hangar, and 
when ready for occupancy, will enable Northeast to .. 
centralize many of its activities, particularly in the 
maintenance area. The new office building will 
house the company's general offices. 

Northeast's continued growth in 1959 increased 

I 
i 

New facilities for Northeast were being constructed at Logan Airport . 
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personnel to more than 2,400. The pilot list was up 
in the 300s and the stewardess list went up to I 80. 

After months of preparation, Northeast was ready 
to start its jet service between New York and Miami 
at the end of the year. Northeast's own crews were 
flying the Boeing Intercontinental 707 jets through 
a lease agreement with TWA, approved by the Civil 
Aeronautics Board. 

OZARK AIR LINES 
For Ozark Air Lines, 1959 was marked by its 

entry into the turbine aircraft field, the most exten­
sive expansion in its history and an improvement in 
the airline's earning record. 

Acceptance of its initial order of three Fairchild 
F-27 jetprops during the summer marked the air­
line's entrance into the jet age. The aircraft were 
placed in service later in the year. Delivery of the 
planes climaxed an intensive six months' trammg 
program, begun in March, for all of the airline's 
personnel. 

In order to finance this jet program, Ozark raised 
approximately $2.7 million through a loan and the 
sale of 132,944 shares of stock. The loan was granted 
a federal guarantee by the Civil Aeronautics Board. 

A rapid expansion program was accomplished by 
Ozark when the CAB awarded it additional 1,716 
un-duplicated route miles in the Seven States Area 
case, bringing the airline's system to 5,273 route 
miles serving 54 cities in I 0 states. Service over the 
new routes was inaugurated March I and expanded 
operations from 18,597 miles a day to 26,930 miles 
per day; a 45 percent increase. 

New cities added to the system by this award were 
Madison, Wisconsin; Iowa City, Iowa; Omaha, Ne­
braska, and St. Joseph, Missouri. In addition to 
these four new cities, the award included additional 
or substantially changed service to 25 cities pre­
viously served by Ozark. 

In 1959, Ozark flew over 70! million air miles and 
well over one half million passengers. 

Operations for the fiscal year resulted in a net 
profit of $87,958 as compared to a net loss of 
$128,706 for the previous year. Operating revenues 
were up 19 percent but operating expenses also 
rose 16 percent. 

In October, Joseph H. Fitzgerald was elected presi­
dent of Ozark. Floyd W. Jones was elected chairman 
of the board. 

Also, as a mark of its corporate identity, Ozark 
adopted a stylization of the "three swallows in 
flight." In addition to being a distinctive modern 
insignia in itself, the emblem has further significance 
due to its association with the ancient symbol of 
safe travel and scheduled flights. 
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In September, Ozark completed its ninth year of 
operations with a record of 2, 122,3·13 passengers 
flown, exceeding the two million mark in :\fay, and 
a perfect record of safety. 

During the year, Ozark maintained an average 
load factor of over 51 percent and recorded approxi­
mately a 30 percent increase in passengers flown. 
In September it established ' new record for pas­
sengers boarded in one day \ ch 2,191, upsetting the 
old record which had been recorded in ;\fay. 

Expanding its facilities, Ozark leased a hangar 
and office space in Rockford, Illinois, and 
also entered into commitments involving terminal, 
hangar and fueling systems at O'Hare International 
Airport, Chicago, Illinois, which were scheduled to 
be completed in 1962. 

At year-end, Ozark employed approximately l 075 
persons, an increase in personnel of about 23 per­
cent over the previous year. 

PACIFIC Affi LINES 

The year I 959 saw Pacific Air Lines enter the jet 
age, expand its service to major Pacific travel 
points and extend its nonstop operations. 

Most important to Pacific Air Lines was the 
placing into service six F-27 A prop jet 44-passenger 
aircraft. The first three F-27 As went into revenue 
service on April 26, 1959 and the second three, 
which were delivered in June, were placed in service 
on July I. The company's fleet now consists of six 
F-27 As, seven Martin 44-passenger aircraft and ten 

DC-3s. 
Another major development was the extension 

of service to Portland, Oregon, now Pacific's north­
ern terminal. This service was inaugurated on Sep­
tember I, I 9.59 and provides Portland with nonstop 
F-27 A service to Eureka-Arcata, one-stop service to 
the San Francisco-Oakland Bay Area and one plane 
service to San Jose, Monterey, Bakersfield and Las 
Vegas. A Martinliner provides service from Port­
land and Crescent City down the California coast to 

the Bay Area. 
The year also saw Pacific inaugurate "Com­

mutair" service between San Francisco, San Jose, 
Stockton and Sacramento and between Palmdale­
Lancaster and Burbank-Los Angeles. 

New nonstop service was instituted between 
Bakersfield and San Francisco; between Los Angeles 
and Monterey, and between San Jose and Los 
Angeles. Some schedules also provide nonstop 
service between Monterey and San Francisco. To 
meet the demand for connecting service with trans­
continental airlines and additional business day 
commuter service Pacific also began nonstop flights 



daily between Santa Maria and Los Angeles Inter­
na tiona! Airport. 

The year 1959 also saw changes in the operating 
organization of Pacific Air Lines. C. A. Myhre, 
former president of Frontier Airlines, joined Pacific 
as vice president-finance. 

In 1956 the University of Denver awarded Mr. 
Myhre the annual aviation award for outstanding 
achievement in aviation. He is a past president of 
the Denver University Alumni Associaton and was 
active in business and fraternal clubs in Colorado 
before moving to the San Francisco Bay Area. He 
also is a former director of the Air Transport Associ­
ation and the Association of Local and Territorial 
Airlines. 

R. E. Costello, formerly vice president in charge. 
of traffic and sales, was named vice president of 
traffic to enable him to devote full time to the 
traffic demands. Max A. King, who joined Pacific 
as a vice president in 1953, was appointed vice 
president in charge of sales. Richard C. vVithers, 
who joined Pacific in February, 1958, was named to 
the newly created post of passenger service manager 
under Mr. Costello. 

The year also saw the introduction of a "jet-stop" 
political campaign when during the summer 
months, Governor Edmund G. "Pat" Brown of Cali­
fornia, gave a mid-session report to the people in a 
three-day swing around the state in a chartered 
F-27A. 

PAN AMERICAN WORLD AIRWAYS 

By the end of 1959, little more than a year after 
Pan American World Airlines introduced Jet Clip­
pers, the 575-miles-per-hour airlines were flying over 
most of the company's worldwide routes and had 
become the mainstay of the operation. 

The inauguration of round-the-world jet service 
on October 10 climaxed a steadily increasing use 
of jet aircraft. Boeing 321 Intercontinentals oper­
ating out of both the east and west coasts of the 
United States cut the globe-girdling elapsed time to 
a little more than two days and reduced flying time 
to about 38 hours. The jet elapsed time was a full 
day less than piston-engine schedules. 

At year's end Pan American jets also were serving 
many of the rna jor European cities, flying a Polar 
route from the West Coast to Europe, and winging 
southward from New York to Buenos Aires. Jet 
Clippers also opened service to San Juan, Puerto 
Rico; Ciudad Trujillo, Dominican Republic; 
Nassau, Bahamas and Montego Bay, Jamaica, with 
flights from Miami, newest Pan American jet term­
inal, and New York. 

The Jet Clippers' immediate public acceptance 
sent load factors to a consistent high level and gave 
promise of a record year in passenger traffic. By 
September, advance bookings on routes served by 
jets ·were up as much as 190 percent over a corres­
ponding period of the previous year. 

At the summer peak on the heavily traveled trans­
Atlantic route, 50 Jet Clipper flights a week shuttled 
between New York and London or to Paris and 
Rome. That frequency was expected to be main­
tained through the rest of the year. All jet flights 

Pan Am's 707s flew world-wide. 

were in de luxe President Special or low-cost Econo­
my configurations. First-class service was provided 
on the piston-engined Clippers. 

During the record-breaking first week of July, 
when Pan American carried the greatest number of 
persons ever to fly the Atlantic in a single week, 
most of the 10,256 passengers flew in Jet Clippers. 

In addition to London, Paris and Rome, jet 
service was extended in October to Frankfurt, 
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Dusseldorf, Amsterdam, Brussels, Hamburg and 
Copenhagen. 

Pan American also inaugurated American-flag 
jet service to South America. The first flight de­
parted from New York on July 20 for Buenos Aires, 
via Asuncion, Paraguay. The service began as a 
once-weekly roundtrip and was later increased to two 
roundtrips. Jets cut the travel time bet,\·een New 
York and Buenos Aires to 12 hours, half the time 
required for piston-engined planes. 

Jet Clippers made their debut at terminals on the 
\Vest Coast on August 26 ·when the first jet left on 
a Polar track to Europe. 

Travel times were slashed almost in half by the 
inaugural flight, routed from San Francisco and Los 
Angeles to London. Flights operated on a twice 
weekly schedule, making the 5,525-mile trip in 11 
hours, 20 minutes. On westbound flights the Jet 
Clipper's speed and the changes in time zones made 
it possible for a passenger to eat breakfast in London 
and be in San Francisco in time for a late lunch date. 

A trans-Pacific service with Boeing 321 Inter­
continental jets, which opened on September 5, 
offered flights from San Francisco or Los Angeles 
through Honolulu to Tokyo. By the following 
month the flight frequency was increased to four 
a week. Service between the \Vest Coast and Hono­
lulu was expanded to 16 roundtrips a week with 
Portland and Seattle being added as Jet Clipper 
terminals. 

Pan American instituted its jet services with 
Boeing 707 aircraft, but began integrating long­
range Boeing 321 Intercontinentals into the fleet 
in September. By the end of the year all of the air­
line's transatlantic jet service was with the Inter­
con tin en tals. 

The Intercontinentals, with a range of 5,000 
miles, fly nonstop across the Atlantic in both direc­
tions. They cut the New York to London flight to 
six hours, 30 minutes, and reduce the westbound 
crossing time to eight hours, 40 minutes. 

Pan American dramatically introduced the Inter­
continental as a press plane accompanying Vice 
President Richard Nixon to Russia. The Inter­
continental sped from New York to Moscow non­
stop in eight hours, 54 minutes. 

Along with the upswing in passenger traffic, Pan 
American also noted increases in cargo which indi­
cated a new high by the end of the year. 

In ~reparation for an expanded cargo service, Pan 
A_mencan evaluated several types of all-cargo tur­
bme-powered planes. 

At the same time, the company took immediate 
steps to equip itself for a greater cargo lift by con­
verting 10 DC-7C passenger planes to cargo aircraft. 
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The S2.8-mill ion con\·ersion contract. awarded to 
Lockheed Aircraft Service, contained an option for 
conversion of an additional 10 DC-7Cs. The first 
10 planes were expected to be completed in e:1rly 
1960. 

Pan American planned for the conYerted DC-7C 
to carry lfl tons on a trans-;\·' IJJtic flight, or almost 
five tons more than a DC-G .. the carg·o plane cur­
rently serving the route. The DC-7C ,\'ill cruise 
at 300 miles an hour, !iO miles an hour faster than 
a DC-6A. 

The airline instituted an all-cargo ser\'ice across 
the Pacific with DC-·Js on April I on a once weekly 
basis. Flights leave San Francisco ;tnd arc routed 
via Honolulu and Guam to l\l;mila. The DC-4 
Cargo Clipper has a capacity load of I :i,OOO pounds. 

PANAGRA 

To meet the demand for tourist and first class 
service to South America prior to introducing jet 
service on that continent early next year, Panagra 
(Pan American-Grace Airways) in 1959 converted 
its DC-IlB and DC-7 fleets to dual configuration. 

In so doing, the airline extended its first class 
service to Cali Ouito and La Paz, increased· this 
service to Gu;y<;~1 uil, Talara, Lima, Antofagasta, 
Santiago and Buenos Aires, and for the first time 
provided daily tourist service to these last two 
named South American capitals. 

The airline also continued its excursion fares, 
which it had introduced in 1956, to encourage and 
stimulate group and individual travel to South 
America and extended their time limit from 30 to 
45 days to permit longer trips. These excursion 
fares, which reduce by as much as .~200 the price 
of a trip around South America, have made it possi­
ble for travel agents in this country to offer more 
escorted and independent all-inclusive tours of 
South America. 

In prepartion for the start of its DC-8 jet service to 
South America early in 1960, Panagra began an 
extensive training program for flight crews and 
operations personnel. Special training courses for 
pilots, mechanics and ground personnel were con­
ducted in the United States and South America. 
Sales and traffic personnel also were readied for the 
jet with additional instruction to cope with some 
of the new problems which might arise in handling 
increased loads of 100 or more passengers and tons 
of baggage and cargo. 

The year also saw a 15 percent rise in Panagra's 
cargo during the first half of 1959 as a result of 
continued expansion of industry and exploration of 
oil and mineral deposits in South America. 



To expedite these shipments bet\\een the U.S. 
and South America, the airline eliminated the over­
night stop on its DC-4 a ll-cargo sen ice between the 
Unted Sta tes and Bolivia. It also transported the 
household effects of the SOOth fa mily to be moved 
by the airline's "CASAPA K, " an air-van type of 
pl ywood container designed exclusively for Pan­
agra to eliminate packing and crating and protect 
shipments of home furni shings. 

In the way of passenger sen ice, the airline added 
a champagne supper on its "El Inter Americana" 
flights to South America . The la te supper snack, 
offered immediately after take-off from Miami, 
consists of Peruvian jumbo shrimp, finger sand­
wiches of ham, chicken, turkey, imported cheese 
and tasty spreads and assorted cakes served with 
French champagne or Chilean wines and other 
liquors and non-alcoholic beverages. 

In 1959, the airline continued its travel fellmv­
ships program designed to foster closer relations 
and crea te better understanding between the 
Americas, by providing 18 fellowships for South 
American students to travel to the United States 
to study. These brought to 326 the number of 
travel fellowships awarded to South American 
students by Panagra since the program was started 
in 1937. 

A special aviation award was presented to Pan­
agra by the Inter American Safety Council for its 

perfect safety record during the past 15-years 
of scheduled operation to seven South American 
countries. The airlines also received the National 
Safety Award of Honor for 1958. 

During the 15 years covered by the awards, Pan­
agra flew a total of 1,991,495,000 passenger miles 
without an accident or fatality in passenger service 
over its routes in Panama, Colombia, Ecuador, 
Peru, Bolivia, Chile and Argentina. 

SEABOARD AND WESTERN AIRLINES 

In 1959, Seaboard & \N"estern Airlines advanced 
in all phases of its operations across the North 
Atlantic. 

By the end of the year, Seaboard & ·western was 
providing unprecedented all-cargo flight frequen­
cies between the United States and Europe and the 
greatest all-cargo capacity on the North Atlantic 
route, serving more European destinations with all­
cargo service than any other trans-Atlantic carrier. 

Major events crowded the Seaboard & vVestern 
calendar during the year, highlighted by its order 
for five (and an option for five additional) jetprop 
CL-44 air freighters from Canadair, Ltd. The 
radical swingtail CL-44 was expected to reduce 
direct operating costs of trans-Atlantic cargo service 
up to 50 percent, while carrying twice the load of 
the company's Super Constellations. Seaboard & 

Seaboard & Western Super Constellation rs loaded for depar·tu.re to Europe. 
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Western was scheduled to take delivery of its first 
CL-44 early in I 961. 

On the basis of the operating characteristics of 
the CL-44, Seaboard & Western was also able to 
forecast a 69 percent reduction in trans-Pacific cargo 
rates in its September application to the Civil Aero­
nautics Board for these routes between the United 
States and points in the Far East and the South 
Pacific. 

During the year, Seaboard & Western marked 
another milestone in its development as a scheduled 
all-cargo carrier. This was the carrier's full certi­
fication in April to carry U. S. mail. 

Cargo traffic itself reached all-time highs. In the 
second quarter of 1959, Seaboard & Western for the 
first time in its 13 year history lead all scheduled 
North Atlantic carriers in cargo tonnage. 

The stepped up pace of Seaboard & Western's 
operation was reflected on the ground as well as in 
the air. In August, the company's executive and 
administrative headquarters was moved from Man­
hattan to a new three-story building at New York 
International Airport. 

By the year's end, Seaboard & Western had also 
occupied two major aircraft maintenance facilities, 
one at the company's home base, New York Inter­
national Airport, and the second at Shannon Free 
AirpOFt, Ireland. 

On the commercial side of Seaboard & Western's 
activities the company's sales office network was ex­
panded greatly on both sides of the Atlantic. In 
the United States, 1959 saw the establishment of 
new sales offices in San Francisco, Los Angeles, 
Atlanta, Dallas, San Antonio and Washington, D. C. 
In Europe new sales offices were opened in Berlin 
and Hannover, Germany, and in Birmingham, 
England. 

In 1959, Seaboard & Western Airlines was author­
ized to serve Dover and McGuire Air Force Bases 
in the United States and the Air Force installation 
at Mildenhall, England, for military cargo traffic. 
Authorization was also received for commercial 
service to Hannover, Germany. 

SOUTIIERN AIRWAYS 

In 1~59, Southern Airways observed its tenth 
anniversary year of providing local airline service 
to the South. On June 10, 1949, Southern could 
count Olil. only 36 employees to cluster around the 
company's one airplane as it depax:ted from Atlanta's 
Municipal Airport bound for Memphis with stops 
at Gadsden, Birmingham aiiJ.d Tuscaloosa, Alabama, 
a~d. Columbus, Mississippi. At year-end, as the 
a1rlme celebrates "Going Places With the South 
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for 10 Great Years," more than 700 employees and 
a fleet of 19 DC-3s linked 37 cities in eight south­
eastern states. 

In its ten years of operation, Southern Airways 
operated without passenger injury and carried 
1,436,437 passengers a total of 250,463,002 passen­
ger miles. With the inauguration two years ago of 
regularly scheduled air frr :ht service between cer­
tain terminals on its system, Southern experienced 
an upswing in this revenue category as well as in air 
express, air mail and air parcel post. 

Through June 30, 1959, Southern Airways pas­
senger planes had carried 9,592,000 pounds of air 
mail. This figure represents approximately 287,-
769,000 letters or 72 letters for every man, woman 
and child in the 37 southeastern cities Southern 
serves. 

A review of the year's activities reveals the follow­
ing significant events: 

On January fifth additional round trips were 
added between Huntsville, Alabama and Atlanta 
and between Eglin Air Force Base, Florida and 
New Orleans. When Huntsville and its Redstone 
Arsenal were added to Southern's system in De­
cember, 1958, the event gave Southern the distinc­
tion of serving more military installations than any 
other airline in the world. 

Southern Airways inaugurated the first arline 
service into University /Oxford, Mississippi and 
Bogalusa, Louisiana on July I, adding these two 
cities to the list of 15 which are served exclusively 
by Southern. 

July 21 was probably the most memorable day of 
the year for Southern. It was on that day that the 
Civil Aeronautics Board released its tentative 
decision in the Southeastern Area Local .Service 
Case which would authorize the airline to begin 
service to ten Tennessee cities and seven other cities 
in the South. This award would bring to 54 the 
total number of cities served and would be the 
largest annexation of service awards to Southern 
in its ten-year history. 

TRANS-CANADA Affi LINES 
During the last week f 1959 Trans-Canada Air 

Lines expected to take delivery of the first of six 
ordered Douglas DC-8 jetliners, highlighting an­
other year of airline development and expansion. 

The 127-passenger, 550-mile-an-hour DC-8s will 
,go into trans-continental service between Van­
couver, Winnipeg, Toronto and Montreal on April 
I, 1960, and between Canada and the United King­
dom on June I. 

In 1959, TCA inaugurated weekly return service 



between Canada and Vienna, Austria, with Super 
Constellation aircraft; began weekly direct return 
service between Toronto and Tampa, Florida, with 
44-passenger Viscount turboprop aircraft and 
started a new daily trans-continental Eastern and 
Western Mercury service between Montreal, Toron­
to, Winnipeg and Vancouver. In addition, flight fre­
quencies were increased on many of the airline's 
already existing domestic, trans-border and over­
seas routes. 

Also in 1959, the airline began construction on 
a $20-million overhaul and maintenance base at 
Montreal, the world's first designed exclusively 
for turbine aircraft. Construction began in 19!59 
on a $5-million overhaul and maintenance base 
for turbine aircraft at Vancouver. Both were to be 
completed in 1960. 

During the year, TCA placed a $3.5-million order 
for an electronic reservations system, to be in opera­
tion by 1961 when the airline expects to be operat­
ing an all-turbine intercontinental air fleet, flying 
DC-8s, Vickers Vanguards and Viscounts. 

At the year's end, TCA was flying over 32,000 
miles of air routes, serving 40 communities in 
Canada, seven in the United States, eight in Europe, 
five in the Caribbean and Bermuda. 

Its aircraft fleet consisted of 49 Vickers Viscounts, 
I4 Super Constellations, 21 Canadair North Stars 
and nine DC-3s, with six DC-8s and 20 Vanguards 
on order. 

TRANS WORLD AIRLINES 
For Trans World Airlines, 1959 was the "year of 

realization." During the year the realization of three 
major and significant objectives solidified TWA's 
position still further as a major world airline. 

These included integration of Boeing 707 jet­
liner schedules on United States and International 
routes; a new form of company organization; and 
record traffic and revenues in the second and third 
quarters, which, comoined with firm cost controls, 
indicated the year would end with a healthier fin­
ancial picture than 1958. 

TWA became a leader in the ranks of airline jet 
operators with the inauguration on March 20, 1959, 
of the first nonstop jet service between New York 
and San Francisco. TWA has steadily increased its 
daily jet schedules and at year-end was serving 
II U. S. cities. 

This high jet milage contributed to TWA's 
system total for all equipment during the first 
nine months of 1959 of 4,393,000,000 revenue pas­
senger miles. 

On November 23, TWA extended its jet service 
nonstop across the Atlan~ic to Europe, with the 

Two of TWA's Boeing 707 jetliners. 

larger, longer-range Intercontinental version of the 
Boeing 707. Initial schedules were from New York 
to London and Frankfurt. On December 3 jet 
flights between New York and Paris and Rome 
were inaugurated. As the only U. S. airline flying 
both U.S. and trans-Atlantic routes, TWA prc;>Vided 
the only single-carrier jet service linking U. S. 
cities and European centers. 

In preparation for the addition of the Convair 
880 to TWA's jet fleet early in 1960, TWA training 
instructors began indoctrination courses during the 
second half of 1959 in the operation of the 880. 

During the year succeeding phases of TWA's new 
organization structure were announced by President 
Charles S. Thomas. This marked the first major 
change in the company's form of organization in 12 
years. The plan effected a separation of line and 
st~ff functions and responsibilities. Corporate plan­
mug an~ policy making was put on an organized 
staff b~szs and separated from the day-to-day line 
operations. Senior vice president E. 0. Cocke, 30 
year veteran of TWA and former sales vice presi­
dent, was named system general manager to direct 
the day-to-day line operation. 

By the end of the second quarter of 1959, TWA 
was able to announce a profit for the period after a 
loss for the year 1958 and traditional first quarter 
1959 losses. By the end of September, the company 
reported all-time records for revenue and traffic for 
the n~onth and for the first nine months of the year. 
Earnmgs before taxes for the nine month period 
were $18,353,000, resulting in a net profit after taxes 
of $9,068,000 or $1.36 a share, both al~-time highs. 

Other major programs and events highlighted 
TWA's progress during the year. 

Beginnin? October _I, ~WA greatly expanded its 
cargo capaczty by puttmg mto se~·vice a modern fleet 
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of 1049H Constellations, on both U. S. and inter­
national routes. Four weekly round-trip interna­
tional all-cargo flights and three daily domestic 
trips were scheduled, offering a combined domestic 
and international all-cargo airlift potential of 
6,157,000 available ton miles a month. 

In June, ground was broken for the construction 
of TWA's new $12-million passenger terminal at 
New York International Airport. The building was 
designed by Eero Saarinen. A scale model of the 
dramatic structure was on exhibit at the New York 
Museum of Modern Art earlier in the year. 

TWA President Thomas received two public 
servic~ honors. In January he received the Navy's 
Distinguished Public Service Award and in May 
Secretary of. the Air Force James H. Douglas pre­
sented him with the Exceptional Civilian Serv~ce 
award for his substantial contributions to national 
defense and his active role in strengthening the civil 
reserve air fleet program. 

Apart from scheduled operations, TWA made 
news in far places during the year as a result of a 
special Boeing 707 jet flight to bring back U. S. 
newsmen covering Vice President Nixon's trip to 
Russia and Poland. 

TWA was the first U. S. flag commercial airline 
to fly into Poland. At Moscow some 5,000 Russians, 
including Soviet Premier Khrushchev, walked 
through the TWA Boeing during the two days it was 
on public display there. Mr. Nixon flew on the 
TWA special flight on the segment between Warsaw 
and Iceland and held a press conference in flight. 

UNITED Am LINES 

Introduction of the DC-8 Jet Mainliner, climaxing 
more than a decade of company research and plan­
ning for turbine-powered flight, over-shadowed all 
other events in the 1959 operations of United Air 
Lines. 

The first of 40 DC-8s which United had ordered 
at an over-all cost of $225 million was delivered in 
June at Long Beach, California. The aircraft em­
bodied great technological advances, in addition to 
many innovations in passenger comfort. Cabins 
and compartments, designed by Raymond Loewy 
Associates, accommodated 52 first-class and 53 coach 
passengers. 

United inaugurated DC-8 Jet Mainliner flights 
on U. S. Route No. I, New York-San Francisco, on 
September 18. The new jetliner subsequently was 
placed in service between New York-Los Angeles, 
Chicago-San Francisco, Chicago-Los Angeles, San 
Francisco-Los Angeles and Chicago-Washington/ 
Baltimore. 
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For most of the year, however, the company 
operated an all-piston engine fleet against increas­
ing jet competition. Despite jet competition in the 
months before the DC-8 was introduced, the com­
pany's traffic continued to expand. By midyear, for 
example, United had carried 3,689,000 passengers 
as compared with 3,'141,000 in the first six months 
of 1958. Revenue passeng<'r miles totaled 2,573,-
000,000, an increase of :en percent over the 
previous year. Freight ton miles amounted to 
38,097,000, up 33 percent; mail ton miles, 17,497.000, 
up 13 percent and express ton miles, !i,958,000, up 
28 percent. 

On June 1 l a new company record was set in 
single day passenger volume-26, 139 as against the 
previous high of 25,602 flown on August 29, 1958. 
Similarly, June proved the busiest month in com­
pany history. Revenue passenger miles totaled 
534,664,000, an increase of four percent over .June 
of 19.58. 

Piston-engine aircraft were all-important in daily 
operations but jet planes were dominant in com­
pany research and planning. In June United con­
tracted for seven more Boeing 720s, increasing its 
total order for this type of intermediate jet to I 8. 
The first of the l 8 came off the Boeing assembly line 
in the fall. The 615 mile per hour aircraft is 
designed to fly in and out of any airport that can 
accommodate DC-7s. 

A ~>IO-million DC-8 .Jet Mainliner training pro­
gram, involving 12,000 of United's 21,000 em­
ployees, was fully underway by early summer. Train­
ing of jet flight crews had begun in September, 1958, 
by means of the first DC-8 electronic flight simulator 
to be acquired by an airline. An electronic DC-8 
systems and crew trainer also was placed in use, 
along with a simulator which duplicated the per­
formance of the .J57 and J75 jet engines. 

Delivery of the DC-8 Jet Mainliners was ac­
complished by the introduction of specialized 
ground equipment, designed for utmost speed and 
efficiency in servicing the new planes. Approximately 
70 types of machines and vehicles had been devel­
oped by United in preparation for jet operations. 

Among the new items were motorized passenger 
loading stands which moved to and from the jet­
liner under their own power, operated by passenger 
agents. This eliminated the customary tugging and 
pushing. On-and-off loading of baggage and cargo 
was greatly accelerated by the use of tub-like con­
tainers, automatically lifted in and out of the plane. 
Removal of DC-8 baggage for I 05 passengers could 
be accomplished in less than three minutes. 

United also introduced passenger handling pro-



ced u res grea t1 y i m proYed oYer former methods. 
The high speed check-in system, for example, sp~ed­
ed the firm· of jet passengers through the termmal 
::111d into "holding rooms" at the gate of outbound 
flights. The ne"· system was patterned after the 
;trrangement of a super market. with passengers 
checking in at "islands" rather than at counters 
,\·hich bar the direct onward moYement of traffic. 

Flirrht J)lannino· lw electronic computer was an-
t"'~ b ~ • 

other significant innm·ation ,\·hich United instituted 
"·ith DC-H sen·ice. In contrast with manual calcula­
tions. ,\·hich require at least an hour, the computer 
analYzes hundreds of variables in the wind, tempera­
ture' and weather conditions at difierent altitudes. 
A highly accurate flight plan 1s produced in less 
than three minutes. 

United's passenger terminal at New York's. Idle­
wild terminal was completed in late fall. Des~gned 
to accommodate 2,000 tra\·elers daily. it is equipped 
with the high speed check-in system, automatic 
baggage counter facilities, and other advances. 

' I l Passengers board and deplane by means of enc osec 
"J et,\·ays," which extend from the sconcl floor of 
the terminal to the door of the aircraft. 

Jet engine test cells were built at United's main­
tenance base in San Francisco and the company 
also completed a turbine eno·ine overhaul plant. 
The latter was named the ,,vflliam P. Hoare Tur­
bine Building, honoring United's Yice president-bas~ 

. 1 . . · October aftei Inaintenance, upon lis reuren1ent I11 
32 years of company service. 

A new flight kitchen which United opened at S~n 
Francisco attracted wide attention because of Its 
I l · · 1 . . The kitchen, c osec -crrnu t te ev1s10n system. 

. . · cl to pro-covenng 25,000 square feet, was desrgne . 
l · ult tele­cluce up to 6,000 meals daily. Closec -ore 

. . . . f ti'on on meal VIsion was Installed so that I11 onna 
d l . 1 . •arious work or ers can )e flashed snnulta11eous) to \• 

locations. . 
To spotlight the DC-8 Jet 1\tlainliner at m~J~r 

· · lT · · 1 largest exhibit crt1es, mtecl staged Jetarama, t 1e ' ' 
l . . H eel in three ever c evelopecl by an anltne. ous . 

circus tents, Jeterama visited San fr;u_105~-~· ~0~ 
Angeles, Chicago, New York and Baltim~ · P 

• • 1e 1et show, proxunately 500,000 attended the umqt . . 
which will tour other cities on United's system 111 

1960. 

WESTERN AIR LINES 
V . . 1 Air Lines a The year 1959 proved for \ estell 

. 1 · 1 Iigh ted by the penod of unparalleled progress, ug 1 .. 
ll . . f I . . ' f. t ·bl.t1e·J)owered an-ac c 1t10n o t 1e an·hne s trst U1 • 

craft, introduction of a comprehensive el~ctromc 
. l . I·tant ·tlteratwns of reservatiOns system anc rmpo ' ' · 

the WAL route system. 

\\restern became the first airline in the 'Vest to 
introduce Lockheed Electra propjets when, on 
..-\ugus t I, the 41 0-mile per hour planes were placed 
in service between Los Angeles, San Francisco, 
Portland and Seattle. Additional flights were in­

augurated on October 10, providing flight time saY­
ings of more than one-third between Los Angeles 
and Phoenix, Salt Lake City and ~Iinneapolis-St. 

Paul. 

First Electra jet in the' VAL fleet was delivered on 
1\Iay 28 and the airLine received four others cluring 
the year. Four more ,\·ere to be delivered in 1960, 
completing '\\Testern's original order for the Lock­
heed transports. 

Earlier in the year, 'Vestern placed into operation 
the most advanced reservations system in existence, 
the Resetron, which linked 96 locations in 13 
western states, Canada and T\Iexico for instantaneous 
replies to requests for reservations information. 

Built by the Teleregister Corp. of Stamford, 
Connecticut, the Resetron proved highly effective 
in storing information on as many as 60,000 flight 
segments up to six months in advance. 

Important addition to the 'VAL route system was 
Calgary, key city of the province of Alberta, Canada. 
Establishment of the first U. S. airline senice to the 
Canadian city on June 1 was made possible by joint 
Canadian-D. S. approval, in March. 

Bringing ''\7estern's route-modernization program 
nearer final completion was a Civil Aeronautics 
Board action transferring to local service carriers 
13 cities on the \VAL system. Included in the group 
were Rochester and ·Mankato, ·Minnesota; Spear­
fish, Brookings, Hot Springs, South Dakota; Chad­
ron, Alliance and Scottsbl~tff, Nebraska; Lewiston 
and Cut J?ank, Montana; Logan and Ogden, Utah; 
and Jackson, 'Vyoming. 

At year's end, vVestern officials were seeking CAB 
authority to extend the airline's route svstem to 
Hawaii, in the Trans-Pacific Service Case; Dallas, 
Fort Worth, San Antonio and Houston in the 
Southern Transcontinental Service Case: between 
Denver and key cities in Texas and to other points 
in the west. 

All previous traffic records for vVAL were wiped 
out during August when the airline's total operating 
revenues reached $6,499,000 and net earnings 
reached $769,000, highest one-month totals in the 
airline's 33-year history. 

\Vestern broke the credit barrier on air travel in 
September when it became the first airline to 
honor Diners' Club and Hilton Carte Blanche credit 
cards in payment for flights throughout the 'VAL 
system. 
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HELICOPTERS 

In I 959 the arrival of commercial jet transporta­
tion focused the attention of the traveling public 
and city planners on the lack of adequate airport to 
city-center transportation. Airline reservation sys­
tems and baggage handling procedures were being 
streamlined to fit the jet age, yet the trip to and 
from the airport continued to be tedious and time­
consuming-notably so-after a five hour and 25 
minute transcontinental flight. 

In recognition of this lack, a major activity of 
the industry's Helicopter Council during the year 
was providing assistance to Federal, state and local 
governments in planning for heliports. Toward this 
achievement, Council staff and representatives rec­
ommended the National Institute of Municipal Law 
Officers adopt and distribute to its members a model 
heliport ordinance. 

· The Council also provided assistance to municipal 
officials where plans for heliports or revision in 
heliport regulations were being considered; for 
example: the cities of Philadelphia, Detroit, St. 
Louis, Columbus, New Orleans and Trenton, 
New Jersey were conducting heliport site surveys. 
Paterson, New Jersey, was constructing a municipal 
heliport under the Federal Airport Act financing 
plan. 

Two important heliport planning conferences 
were held during the year. 

In May, the Chicago Association of Commerce and 
Industry sponsored a Helicopter Conference at­
tended by more than 300 industrial leaders. In Sep­
tember, the Los Angeles Chamber of Commerce 
sponsored a two-day symposium on "Planning, De­
signing Urban Helicopter Facilities. Architects, 
structural engineers, insurance executives, city 

planners, manufacturers and Government repre­
sentatives attended this the first such meeting ever 
held. 

A feature of the Los Angeles symposium was a 
demonstration of flight characteristics and varied 
uses of the helicopter. T J-1 Los Angeles Police and 
Fire Department, the County Sheriff's office, and 
Council member company helicopters demonstrated 
search and rescue procedures, fire-fighting, traffic 
control, autorotations and simulated rooftop 
landings. 

A preliminary survey of heliports and helistops 
in the United States prepared by the Helicopter 
Council revealed2 I states and the District of Colum­
bia h ave 264 heliports/helistops (these do not in­
clude airport areas reserved for helicopter landings) 
and 22 proposed facilities. Of the 264 established 
heliports, 237 are ground level and 27 are rooftop. 
In addition, there are approximately I 00 helicopter 
platforms on moveable and stationary oil rigs in 
the Gulf of -Mexico where the helicopter is an ac­
cepted "tool" of that industry. 

This survey showed an interesting trend-the in­
crease in the number of hospitals, motels and 
industrial plants that have helicopter landing facil­
ities. 

The year 1959 marked a continued growth in the 
number of commercial helicopter operators. More 
than 35 new services were organized during the 
year. Based on the annual Helicopter Council sur­
vey, at year-end there were 156 operators in the 
United States and Canada. These companies, using 
more than 630 three-to-15 place helicopters provide 
aerial taxi service in their communities and routine 
and unusual transportation for the oil, construction, 

Premier Khrushchev sits in 
Sikorsky S-58 prior to sight­
seeing trip over Washington. 
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agriculture, mining, ranching and electrical power 
industries. 

The Helicopter Council sun·ey also reported that 
more than I 00 companies and corporations operate 
helicopters to transport top officials and high pri­
ority materials from plant-to-plant, plant-to-down 
town and plant-to-airport. Considerable expansion 
of this executive transportation market was anti­
cipated by the industry. 

Gm·ernment agencies in the United States and 
Canada continued to use the helicopter for traffic 
sun·eys, forest-fire patrol, rescue and as stand-bys 
in the event of local disasters. At year-end there 
were 27 governmental agencies in the United States 
and Canada operating more than 65 helicopters. 

American-built helicopters were being operated 
all over the world. In South America alone, more· 
than two hundred helicopters were in service. 

The President during 1959 made greater use of 
his "Chopper" for official trips from the ·white 
House Lawn to Camp David, the airport and other 
nearby points. A highlight of U.S.S.R. Premier 
Khrushchev's visit in September was the unsched­
uled 40-minute helicopter sightseeing flight over 
\Vashington with the President. 

An official spokesman for the Helicopter Council 
served during 1959 on the Federal Aviation Agency­
Industry Heliport ·working Group in preparing the 
official FAA Heliport Design Guide. The completed 
Guide was scheduled for publication late in the 
year. 

The three scheduled helicopter airlines-Los 
Angeles Airways, Inc., Chicago Helicopter Airways, 
Inc. and New York Airways, Inc.-set new records 
in the numbers of passengers carried. During the first 
six months of 1959 they carried a combined total 
of 297,000 passengers. In October alone, Chicago 
Helicopter Airways carried 22,265 passengers, a 
91.9 percent increase over October, 1958. 

The first issue of the official magazine of the 
helicopter operators was published in July. Another 
noteworthy journalistic trend during 1959 was the 
use by many non-aviation publications of a large 
number of helicopter feature articles. 

The role of the helicopter as a rescue vehicle has 
long been recognized. This year that role was given 
added recognition during the annual convention of 
the American Medical Association at Atlantic City 
New Jersey. "Project Medi-Copter," commercially 
sponsored, provided approximately 3,500 physicians 
with helicopter flights "designed to familiarize 
them with the advances now being made in medical 
transportation." 

The Army Medical Service marked its !84th an-

niversary on July 27, 1959. At year-end, the Service 
was operating 12 helicopter units, four in this 
country, five in Europe and three in Korea. The 
helicopters, known as the "Flying St. Bernards" 
have proved so successful in the work of rescue and 
aid that the Army is now considering a major ex­
pansion of their use. 

Another Army anniversary during 1959 was the 
successful completion of 200,000 fatality-free heli­
copter flight training hours at the Army Helicopter 
School at Camp \Volters, Texas. Approximately 100 
helicopter pilots were graduated from this School 
each month. 

The l'vlilitary Services-Army, Navy, Air Force, 
l\Iarine Corps and Coast Guard-continued as the 
major users of helicopters for aerial reconnaissance, 
fire-fighting in crash-rescue, anti-submarine warfare 
and to transport ammunition, supplies and troops. 

The deep interest of the military in helicopter 
progress was demonstrated by the announcement of 
Army and Marine Corps participation in the world's 
first helicopter all weather air traffic operational test 
to be established late in the year. The two services, 
with Helicopter Council members, joined with the 
Federal Aviation Agency in this project. Daily 
flights were made, regardless of weather conditions, 
between Philadelphia and New York and between 
Bridgeport, Connecticut and the FAA National 
Aviation Facilities Experimental Center, Atlantic 
City, New Jersey. 

The American Legion, at its 1959 National 
Convention, resolved to "reaffirm the principles and 
objectives" adopted at their 1958 Convention to 
"promote and encourage the development and use 
of helicopters and the passage of necessary ordin­
ances and regulations as will permit their efficient 
operation." 

During 1959, turbine-powered helicopters were 
in production for the military and commercial use. 
Turbine power not only afforded reduced vibration 
and noise, but also provided simplified maintenance 
and better performance and reliability. 

In the words of the Helicopter Council Chairman, 
"American cities today are afflicted with a problem 
known as suburbia-with the result, our nation is 
headed for the most gigantic traffic jam in history." 
Helicopters have proved their ability to over-come 
the age old barrier of terrain, opening up inaccess­
ible areas. With the improved performance and 
increased payloads of the helicopter, given an 
adequate system of city-center and suburban heli­
ports, the helicopter promised to greatly aiel in 
providing transportation above the everyday traffic 
of metropolitan centers. 
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GENERAL 

General aviation, which is all civil flying except 
the airlines, particularly the business use of private 
aircraft, continued its rapid growth during I 959. 

At year-end, the active general aviation fleet 
numbered about 70,000 units as compared to about 
1,900 airliners; and general aviation flying exceed­
ed 12 million hours a year, compared to about 3.6 
million airline hours. 

General aircraft production figures were also 
evidence of the steady growth trend. Unofficial 
figures for October indicated that the ten-month 
total would be approximately 6,300 aircraft for a 
retail value of about $145 million. This compared 
with a year-total of 6,414 units in 1958, having an 
estimated $135-million retail value. It was evident 
from these comparisons that the total 1959 figures 
would be substantially in excess of 1958, and that 
a record in unit and dollar volume would be 
established. 

During the year, thousands of businessmen found 
the small airplane to be an almost indispensable 
part of their business activity, and a great majority 

AVIATION 

of the nation's largest corporations operated fleets 
of small planes. 

The largest segment of general aviation flying was 
for business purposes, which had more than doubled 
in the past decade, and at year-end stood at an 
annual rate of about six million hours. 

The National Business Aircraft Association re­
ported that over the past five years, the rate of an­
nual increase in business flying had been 13 percent. 
This represented an annual rate of growth greater 
than that experienced by all other general aviation 
flying combined. 

Business aircraft accounted for 28,000 of the more 
than 70,000 total active civil aircraft registered with 
the Federal Aviation Agency. NBAA estimated the 
following breakdown of aircraft by class: (I) l'vf·ulti­
engine (9-place and over), 750; (2) Multi-engine 
(under 9-place), 5,040; (3) Single Engine (3-place 
and over), 18,500; (4) Single Engine (1-place and 
2-place), 3,950; (5) Helicopters, 78. 

Over I ,000 of the business aircraft delivered dur­
ing the year were multi-engine. Corporation owner-

THE CHANGING COMPOSITION OF CIVIL AIRCRAFT MOVEMENTS 
REPORTED BY F.A.A.-OPERATED CONTROL TOWERS 

Civil Aircraft Movements 

Local Itinerant Air Carrier 

Year Number Percent Number Percent Number Percent Total 
(I) (2) (3) (4) (5) (6) (7) (8) 

1946 7,076,385 67.0 1,121,811 10.7 2,357,826 22.3 10,556,022 
1947 11,289,119 70.2 1,931,497 12.0 2,854,481 17.8 16,075,097 
1948 10,376,900 64.4 2,499,919 15.5 3,241,941 20.1 16,118,760 
1949 7,724,373 54.6 2,721,925 19.2 3,713,257 26.2 14,159,555 
1950 6,536,042 48.1 3,048,838 22.4 4,001,947 29.5 13,586,827 

1951 6,178,704 43.6 3,442,225 24.3 4,555,509 32.1 14,176,438 
1952 4,565,689 35.() 3,398,600 26.5 4,866,358 37.9 12,830,647 
1953 4,013,814 30.6 3,704,780 28.3 5,384,416 4l.l 13,103,010 
1954 3,946,162 29.1 4,068,638 30.1 5,520,599 40.8 13,535,399 
1955 4,008,188 27.6 4,533,275 31.2 5,985,916 41.2 14,527,379 

19.56 4,654,656 28.1 5,366,175 32.4 6,553,366 39.5 16,574,197 
1957 5,512,261 28.6 6,616,364 34.4 7,112,208 37.0 19,240,833 
1958 6,099,391 29.0 7,937,747 37.7 6,977,671 33.3 21,034,809 

Source: Federal Aviation Agency 
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This Lockheed ]etStar was on display at the NBAA convention in October. 

ship increased significantly with over one-half of 
the manufacturers' dollar volume gained from the 
sale of new aircraft to corporate purchasers. 

The year 1959 saw the first deliveries of new tur­
boprop transports for business executives use. Fair­
child delivered fifteen F-27s to corporate users. 
Grumman delivered five Gulfstreams to corporate 
users, and planned to deliver 30 more within the 
next year. 

Both the Lockheed JetStar and the North Amer­
ican Sabreliner were being offered to executive users 
with first deliveries of the JetStar to be made during 
1960. Over 100 of these aircraft were on order by 
corporate users. 

Safety was the prime consideration in business air­
craft operations. During 1959, NBAA ·awarded 
Safety Award Certificates to 51 companies and 165 
business pilots who had flown a total distance of 
165,620,468 miles without damage to aircraft, or 
injury to passenger or pilot. 

Most active small aircraft had at least two-way 
radio, and over 30,000 had omni equipment so they 
could operate with complete safety under VFR 
(Visual Flight Rule) conditions. The multi-engined 
fleet was well equipped for all-weather flying under 
FAA Instrument Flight Rules (IFR). More than 
half of the active single-engined fleet were also so 
equipped. The availability of communication and 
navigation equipment of a satisfactory size and 
weight, which were accurate, dependable, simple 
and easy to operate, and economically priced, con­
tributed greatly to the utility of small business and 
private aircraft. 

Shown in this section is a table entitled "The 
Changing Composition of Civil Aircraft Move­
ments Reported by FAA Operated Control Towers." 

In the table, movements are broken clown into 
three categories: local; itinerant; and air carrier. 
Local movements included pleasure and sport flying 

around an airport, and instruction flying which in­
volved take-offs and landings from the same airport, 
touch and go -landings, and so forth. Air carrier 
movements were the movements of scheduled air­
lines. Itinerant movements were those to and from 
an airport such as those that would result from 
cross-country flying. In this category goes the great 
bulk of business flying activity. 

It is apparent from the chart that the most dra­
matic increase occurred in itinerant movements. 

In 1959, the Federal Aviation Agency predicted 
that the general aircraft fleet would grow to about 
105,000 units by 1975, and a general aircraft in­
dustry-sponsored survey estimated the general air­
craft fleet would generate at least 20 million flying 
hours in 197 5. 

Industry experts did not anticipate any revolu­
tionary changes in general aircraft configuration or 
characteristics as compared with the current models. 
Rather, they felt that the revolution had already 
taken place in the form of transportation benefits 
experienced by users. 

Industry expected that beginning within the next 
five years there would be a continuous growth in the 
number of turbine-powered aircraft. Of these, turbo­
props would outnumber the yure jets. But the per­
centage of these turbine-powered craft to the total 
fleet would be modest. Expert viewpoints, were that 
piston-powered aircraft, though much improved over 
those of today, would continue to make up the bulk 
of general aviation's fleet for many years to come. 

Federal aviation planners predicted that the IFR 
capability - of the general aircraft fleet, and the 
pilots who fly these aircraft, which is already pro­
portionately large, would continue to increase. 
Operational surveys made under the j\trisdiction of 
the Curtis Report studies predicted a five to eight 
time increase in general aircraft IFR operations 
over present IFR peak loads would be generated 
by the general aircraft fleet by 197 5. 
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AND AVIATION 

The first sesswn of the 86th Congress was rela­
tively unproductive as far as aviation was con­
cerned. Although industry was subjected to a series 
of investigations involving alleged waste, duplica­
tion and influence peddling, no new laws resulted 
and few changes were recommended by year-end. 

Despite a determined effort by industry to soften 
the Renegotiation Act, a flat three-year extension, 
to June 30, 1962, was granted with a promise that 
a thorough review of the law would be made. Ap­
proved separately was a bill to enable contractors 
who were forced to return excess profits, to file for 
refunds or credit for income taxes paid on these 
funds. Legislation would extend the filing period a 
year after final renegotiation order was final. 

An amendment was added to the $1.2-billion 
construction authorization bill compelling Penta­
gon arm planners to justify all operational arms 
through both Armed Services units. 

The existing corporate tax of 52 percent was 
extended for one year to June 30, 1960. 

At the request of the Navy, lawmakers estab­
lished a Bureau of Naval "Veapons to place the 
Navy arms system under the direct control of a 
single executive. This replaced the Bureau of Aero­
nautics and Bureau of Ordnance. 

The prior year's concern over funding of the na­
tion's military weapon and civilian space programs 
lessened considerably during the year, and although 
a large ($39.2 billion) defense appropriations bill 
was finally approved, it was $20 million short of the 
President's request. Congress also voted $1.3 billion 
for military construction for the three services, and 
a compromise $500 million for operation of the 
National Aeronautics and Space Administration 
(about $30 million short of that agency's request). 

Still pending at year-end were controversial bills 
involving procurement (to put competitive negotia-

tion on a par with advertised bidding and to en­
courage wider use of the weapon system), risk in­
surance for defense contractors, incentive awards 
to spur research, Pentagon reorganization, and a 
new recommendation for a merger of the Army 
and Air Force. 

Another element of the industry, air transport, 
also suffered from legislative inactivity. 

Hopes for a $575-million four-year airport aid 
program were crushed early by White House op­
position, and all that resulted from the ensuing 
squabble was a stop-gap bill to extend aid for two 
years at the present $63-million level. 

Legislation to facilitate loans for turboprop and 
jet aircraft won approval in a form that would 
lift liability from firms leasing out engines and 
propellers and extend it to the carrier using the 
equipment. 

A compromise provision, allowing half of the 
10 percent passenger tax to expire June 30th, 
1960 was approved; but by that date, the House 
"Vays and Means Committee, aiming to broaden 
the tax base and kill many special exemptions, 
planned an extensive review of the tax picture. 

Final figures on appropriations granted were: 
Civil Aetonautics Board, salaries and expenses, $6,-
925,000, only $575,000 less than request~d; subsidy 
payment cash-$58.5 million. Fedeml Aviation 
Agency, operations, $301,700,000, about $26 million 
less than requested; establishment of air navigation 
facilities, $135,200,000; and research and develop­
ment, $4R,725,000. 

Postponed until the second session were the fol­
lowing: a proposal to set up a government-guar­
anteed loan system for development of an all-cargo 
aircraft, a proposed bill to give the postmaster 
limited power to contract [or transport of mail 
with airlines; a proposal to raise the aviation gas 
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tax; legislation to compel arbitration in airline 
strikes; a bill to regulate agency controls, and legis­
lation involving free and reduced-rate transporta­
tion. 

Approved during the first session was nomina­
tion of Elwood R. Quesada as FAA Administrator; 
postponed was nomination of CAB Chairman 
James Durfee to the U. S. Court of Claims. 

FEDERAL AVIATION AGENCY 
The Federal Aviation Agency completed its first 

year of existence as an independent organization 
on December 31, 1959, and for the first .time in its 
history, civil aviation had a focal point, not only 
for the development of major policies, but the long­
range plans to implement those policies, and the 
preparation and presentation of the budget re­
quests to support them. Also for the first time in 
history, the essential management functions neces­
sary to support the common needs of civil and mili­
tary aviation were centered in a single authority. 

Under the l<iw (Federal Aviation Act, August 23, 
1958) the FAA was assigned an extraordinarily 
complex mission which included such functions as 
the following: the establishment of a common sys­
tem for the control of air traffic; the development 
and fostering of civil aeronautics and air commerce 
in the United States and abroad; the development, 
testing, and evaluation of air navigation systems, 
procedures, and facilities; the acquisition, estab­
lishment, improvement, and operation of air navi­
gation facilities; the formulation of airspace policy 
and the assignment of airspace by rule, regulation, 
or order; the establishment of rules and regula­
tions governi!lg air traffic and the flight of air­
craft; the review of proposed locations or modi­
fications of airports, landing areas, and missile and 
rocket sites to assure conformity to airspace policies, 
the public interest, and the needs of national de­
fense; arranging for the publication of aeronautical 
charts and maps; the collection and dissemination 
of information relative to civil aeronautics; the un­
dertaking or supervision of developmental work 
tending to the creation of improved aircraft, air­
craft engines, propellers and appliances; the ad­
ministration of a national program of financial and 
technical assistance to State and local public air­
port authorities; the promotion of safety in flight 
by prescribing rules and regulations governing 
flight procedures and operations; the certification 
of airrneR, Hying and maintenance schools, and 
repair stations; and the determination of the air­
worthiness of aircraft and aircraft components; the 
opera tion of Washington National Airport and the 
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construction and operation of Dulles International 
Airport. 

Many of these functions were not new and were 
provided for in whole or in p art by other legisla­
tion. The principal significance of the Federal 
Aviation Act was the consolidation and reemphasis 
of authority which it provides, and the fact that 
it established an indepp·1dent aviation agency re­
porting directly to the . •resident. 

Programs of the Agency were administered by 
five line Bureaus: 

The Bureau of Resem·ch and D evelojJment . Suc­
cessor to the Airways lVfodernization Board, the 
Bureau's principal responsibilities are the develop­
ment and testing of new air navigation aids, air 
traffic management systems, and major improve­
ments in existing services. 

Elwood R. Quesada 
FAA Administrator 

The Bureau of Flight Standards, which develops 
and enforces the rules and regulations required to 

promote safety in flight; issues pilot and aircraft 
certificates, maintains surveillance over all civil 
air operations, certifies aviation schools and repair 
facilities, participates in investigations, and checks 
the accuracy of air navigation aids. 

The Bureau of Facilities and Materiel, which 
acquires, establishes, installs, and maintains the air 
navigation aids operated by the FAA; administers 
airport construction grants under the Federal Aid 
Airport Program; and is responsible for the con­
struction of the Dulles International Airport. It 
is responsible for procurement of materiel for the 
Agency, and administers the Facilities and Ma-



terid Depot at the F.-\.-\'s .-\eronautical Center 
in Okl:thoma City. 

Till' Bun'rllt of .·lir Traffic .\lanagnncnt. Largest 
of the F.\.\ Bureaus from the standpoint of total 
employees, (nearly I !},000) it administers airspace 
allocations. operated airport traffic control tm,·ers, 
;1ir traflic communications stations and air route 
traflic control centers. 

The BIIIWIII of :._1ational CajJital Airports. This 
is a transitional office to provide for integrated op­
c:ra tion of the \ Vashington I'\ ational and Dulles 
Intcmational .-\irports. On .-\ugust 17, 1959, the 
.-\d min istra tor transmitted to the Congress legis­
lation to create a National Capital .-\irports Corpo­
ration, which "·mild replace the Bureau. 

In the m·er-all direction and .control of the 
.-\gency, the .\dministrator "·as assisted by a Deputy 
.-\dministrator and three Assistant Administrators. 

The Deputy "·as appointed by the President and 
confirmed by the Senate, and delegated the au­
thority to a~t on behalf of the Administrator on 
all aspects of the Agency's operations. 

Thf' Assistant Administrator for j\Ianagement 
Senn'n~s is responsible for budgeting, accounting, 
management analysis, program e\'aluation, and pro­
curemcn t and supply policies. 

The Assistant Administrator for Pasonnel and 
Training heads the Agency's personnel program, 
directs its training functions, and is responsible for 
security matters. 

The .Assistant Administrator for Plans and Re­
quirements assists the Administrator in the de­
velopment of Agency policies, goals and require­
ments, and conducts economic and other analytical 
studies in connection ·with long-range planning. 

As in the case in all large independent agencies, 
the Administrator is also assisted by a number 
of important staff offices tailored to the Agency's 
specific needs. They are: 

The Office of the General Counsel, which pro­
vides legal counsel and advice to the Administra­
tor and directs and supervises the ramified legal 
work of the Agency. 

The Office of the Civil Air Surgeon, established 
by the Administrator to give emphasis to civil avia­
tion medicine and aero-medical research. This 
office recommends standards for mental and physi­
cal fitness of airmen and air traffic controllers, over­
sees the medical examination of airmen and others 
whose health could affect safety in flight, and 
directs research in aviation medicine. 

During the year a contract was negotiated with 
the Eye Research Foundation, Bethesda, :Mary­
land, for a study of the visual sensitivity of pilots 

to assist m e,·aluating runway lighting systems. 
The project "·ill be carried out at the FAA's Na­
tional Aviation Facilities Evaluation Center and 
will cover the activity of 36 pilots in as many as 
I ,500 separate landings, using various types of run­
way lights under various weather conditions. 

A research contract was also awarded to the 
Johns Hopkins Hospital, Baltimore, Maryland, to 
undertake studies ,,·hich would lead to development 
of an improved system for recording pathological 
heart conditions. This would make possible es­
tablishment of more discriminating medical stand­
ards for airmen applying for their medical certif­
icates and eliminate blanket restrictions now re­
quired where insufficient definitive medical data 
now exists . 

Plans for establishment of a Civil Aeromedical 
Research Center, under the direction of the Civil 
Air Surgeon, were announced. The research will 
stress the de,·elopment of the advance medical data 
necessary to meet anticipated operational problems 
as civil air operations move into higher altitudes 
and greater speeds. 

The Office of Congressional Liaison, a small unit 
concerned chiefly with facilitating communication 
'dth l\Iembers of Congress and their staffs on the 
many matters in which Agency activities are of a 
direct interest to the Congress. 

The Office of Public Affairs, charged with keep­
ing the public and the news media informed of 
the Agency's activities. 

The Office of International Coordination. This 
office handles the FAA's technical assistance to 
foreign countries-28 Technical Assistance Groups 
':ere operating at year-end. Approximately $6 mil­
han was made available for this purpose by the 
International Cooperation Administration in the 
fiscal year ending June 30, 1959. The funds were 
used for such proj~cts as airport construction and 
establishment of radio aids overseas, and for train­
ing of foreign nations in the United States. The 
ore also serves as a clearing house for dealings 
on technical matters with ICAO and other inter­
national bodies, and administers the exchange-of­
information program with foreign governments. 

The Aeronautical Center at Oldahoma City, 
Oklahoma. Headquarters for the extensive train­
ing programs conducted by the FAA. Thes~ pro­
grams include basic, advanced, and refresher 
courses for FAA personnel, and for such foreign 
nationals as are assigned to the Center under 
the International Cooperation Administration's 
Technical Assistance Program. 

The Center is the location of the Facilities and 
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Control Room, San Antonio Air 
Route Tmffic Contml Center 

Materiel Depot which is responsible for aircraft 
and avionics standardization, the overhaul and 
heavy maintenance of FAA aircraft; first echelon 
maintenance of FAA aircraft based at Oklahoma 
City, central warehousing and materiel distribution 
for the Agency, and the operation of shops for the 
repair and fabrication of navigation and air traffic 
control equipment. 

The Civil Aeromedical Center will be con­
structed here. Plans call for completion of the new 
facilities by June 30, 1961. 

At Atlantic City, New Jersey, the FAA estab­
lished the National Aviation Facilities Experimen­
tal Center (NAFEC) to develop, modify, test and 
evaluate systems, procedures, facilities and devices 
to meet the needs for safe and efficient air traffic 
control of civil and military aviation. 

Dulles International Airport. Clearing of the 
9,600 acre site at Chantilly, Virginia, was begun 
on September 3, 1958 and heavy grading opera­
tions on October 27, 1958. In October 1959, one 
of the ll,500 foot runways was ready for use and 
the second close to being finished. Scheduled for 
completion early in 1961, the FAA expected to 
be handling 4-million passengers a year at Dulles 
by 1965, 6 to 7 million by 1970, and 8 to 10 
million by 1976. 

Since the passage of the Federal Aviation Act, 
the Agency assumed and performed most of the 
functions entrusted to it. Employees totaled ap­
proximately 34,000 at year-end, 3,000 of whom were 
assigned to the field organization comprising nearly 
1,500 offices and facilities throughout the 50 states 
and a number of overseas locations. 

Under the direction of the Administrator an un­
~recedented ~egree of civil and military coopera­
twn was a~tamed. No time was lost in trying to 
fi~d an amrcabl~ solution to the touchy problem of 
airspace allocatwn. One of the Agency's earliest 
announcement was to the effect that everyone's 
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claim to the airspace-the airlines, the military 
services, and general aviation-·was legitim ate and 
would be fairly met to the maximum extent 
possible. 

An immediate study of the airspace blocked off 
for strictly military purposes resulted in the elim­
ination of the V\Testern, Eastern, and Presque Isle 
air defense identificatior. nes, and a relaxation of 
restrictions in the remainder. Climb corridors for 
jet fighters were revised, permitting civil aircraft 
to fly in airspace either above or below them, or 
when they are not in actual use, through them, 
and similar arrangements made with respect to 
other restricted places. 

A further, and detailed survey was being made of 
the more than 500 restricted areas still remaining 
to determine how, and how often, they are used. 
The study was to cover the twelve month period 
between July I, 1958 and June 30, 1959. From the 
data compiled during this time, the FAA will de­
velop its long-range plans and policies with regard 
to airspace utilization. 

An agreement was made with the Department of 
Defense under which aircraft-high performance 
jets and other types-would be made available to 
the FAA through loan or transfer from the military 
services. As a result of the negotiations, the FAA 
will be able to secure aircraft needed for test and 
research without the considerable expense that 
would be incurred by purchase. 

FAA flight operations inspectors were graduating 
in increasing numbers from the USAF Strategic 
Air Command's KC-135 jet training course at 
Castle Air Force Base, California. These inspectors 
have the responsibility for testing and certifying 
the proficiency of airline pilots. The course covered 
six weeks of ground school and five weeks of flying 
instruction and provided invaluable training in the 
over-all operational problems associated with jet 
aviation. 

A second training program was initiated under 
which FAA test pilots would get the benefit of new 
and additional training in Air Force and Navy 
test pilot schools. 

FAA's plan for utilization of the airways in the 
event of war or mobilization called for the integra­
tion of the air traffic control system with the air 
defense system; continuous operation of the Federal 
Airways, and the retention on duty of civilian air 
traffic controllers in a special status. 

In this connection, nine FAA centers for high 
altitude air traffic control will be established at 
Air Force SAGE (semi-automatic ground environ­
ment) super combat centers. This action will result 



m increased safety for high altitude civil and mili­
tary jets and will substantially reduce the traffic 
burden on the existing 30 FAA Air Route Traffic 
Control Centers charged with handling en route 
traffic a t all altitudes. After the combined centers 
are operating, the existing FAA Air Route Traffic 
Control Centers will become Terminal Transitional 
Centers and assigned the control of traffic below 
24,000 feet in heavy traffic areas. 

A further joint-use of facilities program was 
worked out with the Air Defense Command. Be­
cause the FAA's long-range radar could not give 
adequate high altitude coverage to the commercial 
jets, the ADC made its facilities available for that 
purpose. During the year, at 28 military sites 
throughout the country, civilian controllers of the 
FAA gave radar advisory service to scheduled air­
liners crossing the continent above 24,000 feet. At 
other locations the military was served by FAA 
radar. 

The billion dollar airways modernization pro­
gram, begun in 1957, was well under way at year­
end. By the end of the year, Federal Airways stood 
at 165,000 miles of VOR airways, and 55,000 miles 
of low frequency airways, providing all who use 
them with a widespread system of visual and elec­
tronic aids to navigation and landing. Traffic con­
trol was exercised from 300 terminal control towers; 
345 air traffic communications stations, 35 air route 
traffic control centers, and 54 military facilities . 

In addition to acquiring the newest and finest . 
radar and other electronic equipment that science 
and engineering could produce, larger numbers of 
air traffic controllers were being trained; the aero­
nautical weather services were being improved, and 
new control procedures were being developed. 

One of the most difficult problems in the internal 
functioning of air traffic control facilities, par­
ticularly en route traffic control centers, involved the 
processing of data for presentation on air traffic 
displays for analysis by the controller. To enable 
the controller to devote his full attention and skill 
to the separation and expediting of traffic, electronic 
computers which relieve him of such secondary 
duties as verbally relaying information, coordinating 
with other controllers, and the manual preparation 
and posting of data, were being installed. Com­
puters were in use at New York, vVashington, and 
Indianapolis by year-end and were scheduled for 
Pittsburgh, Cleveland, and Boston. By 1963 it was 
expected to have the entire air traffic control system 
on a semi-automatic basis, with control being exer­
cised through such devices as three dimensional 

radar and pushbutton air-to-ground commumca­
tions. 

Air traffic control was not exercised in all of the 
airspace, but confined to the 10-mile wide ainvays 
and aFeas of high density traffic around air terminals 
where a multiplicity of proximate and intersecting 
routes create a problem. Control was also exercised 
in the space at and above 24,000 feet. This is 
known as the Continental Control Area and is the 
realm of the high altitude jet routes. A jet route 
is a direct course between navigational aids for the 
navigation of turbo-jet aircraft. They have no 
specified widths and do not conform to the ainvays 
structure which exist below 24,000 feet. 

The problem of air traffic control was complicated 
by the phenomenal increases in all categories of 
flying and the ever-increasing divergence of aircraft 
performance characteristics. 

During 1959, radar advisory service which pro­
vides the pilot with air traffic information on other 
aircraft in his vicinity, and when necessary gives 
him vectoring service, was extended to I 6 high 
density routes. As the radar network grows, the 
FAA plans to make a complete change over to radar 
displays and control procedures, doing away. com­
pletely with the existing flight progress boards and 
non-radar panoramic displays. 

Additional VOR and VORT AC facilities were 
put into operation in 1959. As of December 13, 
I 958, I 7 VOR T ACS were in commission; 38 were 
added during the first nine months of 1959, bring­
ing the total to 55. The 576 VORs in operation at 
the end of 1958 were increased by 3 I, making a 
total of 607 on September 30. Eventually the FAA 
planned to bring the total VOR T ACs to I ,200. 

Among projects being developed under a re­
search and development contract was a radar sys­
tem that will provide traffic controllers with the 
altitude of an aircraft in addition to the direction 
and distance from station. 

Another experimental device being tested was 
the REGAL (Range and Evaluation Guidance for 
Landing) . It is designed to give the pilot informa­
tion on distance to touchdown and el~vation above 
the ground to guide him on proper glide path 
slope. 

Approach and runway lights of the "flush" type, 
imbedded in the pavement, sturdy enough to with­
stand the impact of the heaviest planes were de­
veloped and under experimentation. 

A nationwide study of air traffic, covering the 
en~ir~ field of flight, air carrier, military and general 
av1atwn, was conducted in 1959. 

Phase One was made in January to coincide with 

249 



the lowest level of air activity. Phase Two covered 
the annual peak of activity during July and August. 
The composite picture obtained presented the facts 
on 52 percent of general aviation flying, and I 00 
percent of military and airline operations taking 
place during the specified time periods. The data, 
when consolidated, will provide a total of approxi­
mately 200,000 flight segments (a single flight 
landing at two cities makes up two segments) and 
from this sampling, using methods perfected by the 
Bureau of the Census, the air traffic patterns for the 
entire country may be scientifically predicted. 

One of the largest high-speed electronic compu­
ters yet built was used to digest and analyze the 
great mass of data gathered for the study, processing 
the maze of statistics into a set of I 50 equations 
from which valid traffic forecasts up to I 980 can be 
made. This computer can recreate a cross-country 
flight in all its essential details in less than one-tenth 
of a second. It can also, using the equations, de­
Yelop an accurate estimate of situations likely to 
occur at any place, at any time, in the next 20 years, 
such as: the peak number of landings and take-offs 
"by light twin aircraft at a given airport during a 
certain activity during a certain activity period in 
1964, 1969, or 1980; the peak number of single­
engine Air Force jets that might be expected in the 
airspace over any one or all of the 920 blocks of air­
space covered by the study, during any specified 
period; the peak number of large multiengine air­
craft flowing between "\t\Tashington and New York­
in pertinent detail-now and in I 980; The expected 
activity at Idlewild airport between 5:00 and 6:00 
p.m. on a Sunday in July of 1964 in perfect weather 
and under conditions of restricted visibility. 

To further the interests of general aviation, 
there was established within the Bureau of Flight 
Standards, two new branches, the General Opera­
tions Branch and the Business Operations Branch, 
to work exclusively in these areas. Twelve General 
Safety Inspectors, all business flying specialists, were 
assigned to key district offices around the country for 
the convenience of general aviation aircraft owners 
and the FAA plans to increase this number as time 
goes on. 

Recognizing the need for greater knowledge of 
how rotary winged aircraft perform under instru­
ment conditions and when operating in high density 
traffic areas, the world's first air traffic control service 
for helicopters was established by the FAA at New 
Y~:k City. Daily flights, regardless of weather con­
dawns, were scheduled from Philadelphia to New 
York, and from Bridgeport, Connecticut to the FAA 
National Aviation Facilities Experimental Center at 
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Atlantic City, New .Jersey. 
An extension of the Airport Aid Bill "·as signed 

into law by President Eisenhower on June 30, 1958. 
The bill extended for nm years the program of 
Federal grants to the States for airport construction, 
pro\'iding SI26 million for the t\\·o year period. 
FAA programs for these two ye: will stress pro­
jects required for increased safety, although the bill 
gave the Administrator broad discretionary author­
ity to use Federal money for other essential con­
struction. 

A joint weather research program was organized 
with the Department of Defense and the United 
States "\Veather Bureau. FAA's contribution was to 
be a two-year study and analysis of the type and 
amount of weather information needed to cope with 
the increasing \'olume of air traffic anticipated in the 
next 15 years. The long range research will be the 
most comprehensive investigation of a\'iation 
weather needs yet undertaken. First take will be to 
collect weathei- data used in the air traffic control 
system, the air navigation system, and by the users 
of the nation's airspace. Data collected will include 
weather information relating to advance flight 
planning, preflight planning, ground OJ~erations, 
takeoff, en route flight, approach, Iandmg, and 

flight safety. 
In this connection, a contract was awarded by 

the Department of Defense to United Air~raft Cor­
poration for the development of a new lugh speed 
automatic aviation weather system for the joint use 
of military and civil aviation. If successful the 
prototype system may form the basis o~ a revised 
national and even global weather reportmg system. 

A special feature of the FAA's organization was 
the joint civil-military character of its staffing. Al­
though most of the employees are civilian, there are 
132 officers of the Army, Navy, and Air Force serv­
ing in the Agency. Among the key posi~ions held 
by military personnel are those of Assistant Ad­
ministrator for Plans and Requirements, Deputy 
Chief of the Office of International Coordination, 
Deputy Director of the Bureau of Air Traffic Man­
agement, and Deputy Directot of the Bureau of 

Research and Development. 

CIVIL AERONAUTICS BOARD 
Major alterations in the domestic trunkline route 

systems were made during 1959 as a result of formal 
decisions of the Civil Aeronautics Board. In the 
Great Lakes Southeast Service case and the St. 
Louis-Southeast Service case, Northwest Airlines 
was extended to Miami from Chicago; Capital Air­
lines was put into the Buffalo-Miami market; Delta 



Air Lines was extended from Cincinnati to Detroit; 
and Trans \1\Torlcl Airlines was awarded a St. Louis­
l\!Iiami route. Numerous other modifications were 
made in the certificates of Delta, Eastern Air Lines 
and United Air Lines to improve service to the 
southeast. 

In the Chicago-Milwaukee-Twin Cities case, 
Capital was extended from Chicago to :Minneapolis/ 
St. Paul; primaTily to improve service between 
Chicago and Twin Cities, but also to add new 
through services to these cities from other points in 
the east; Northwest was granted nonstop authority 
from the Twin Cities and Milwaukee to Atlanta and 
Florida points; and Eastern was extended to the 
Twin Cities as a second carrier for services to the 
southeast. 

Hearings in the Southern Transcontinental Ser­
vice case were completed by the end of 1959. 

The Board approved American Airlines applica­
tion for nonstop jet service in the San Francisco­
New York Nonstop case, thus providing the third 
such service in this market. 

The Board gave increasing attention to local ser­
vice improvement, continuing its program of broad­
scale area proceedings instituted to achieve a com­
prehensive review of local air service needs through­
aut the country. The needs for expanded local air 
transportation between smaller communities and 
important metropolitan cities increased as the 
trunkline carriers acquired new and faster aircraft 
in expanded long-haul services. The local carriers 
were also supplementing their DC-3 fleets with 
larger and improved two-engine aircraft, including 
the Fairchild F-27, the new American-built short­
haul turboprop aircraft and the turbine-powered 
Convair 540. By the end of July eight of the local 
carriers were operating these mixed fleets. 

In the eleven area proceedings, covering the entire 
United States, the broad objective was to determine 
the overall needs for local air transportation and the 
extent to which the local air carriers can fulfill these 
needs. This survey involved in some cases suspen­
sion or deletion of trunkline authority at certain 
cities or segments where local service lines might 
provide equal, additional, or improved services, and 
liberalization of operating authority for local air 
carriers on their expanded routes to offer services 
designed to meet the changing needs of the traveling 
public in the most economical manner possible. 
Four cases were completed with final opinions 
issued, and in two cases the Board announced its 
tentative vote, with the final opinions still pending. 
The remaining five cases were in various procedural 
stages. 

As the result of an agreement between United 
States and Canada providing for additional trans­
border air services, several cases involving trunk and 
local service airlines were instituted and progressing 
to an early conclusion. They involved service on 
routes between Spokane-Calgary; Buffalo-Toronto; 
Hancock/ Houghton, Michigan, Duluth /Superior 
and Port Arthur /Fort ·william, Cimada; and be­
tween vVilliston or Minot, North Dakota, and 
Regina, Canada. 

Traffic generated in the scheduled services of the 
three rotary-wing air carriers, in Los Angeles, 
Chicago, and Nev,r York, continued to expand 
rapidly. New York Airways reequipped and is 
operating larger, faster rotary-wing aircraft, while 
the other carriers plan to reequip with the new 
turbine-powered helicopters. 

Approximately 80 applications for authority to 
provide similar service by rotary-wing aircraft in 
other metropolitan areas were pending. Action on 
these applications was not scheduled by the Board, 
however, because of the substantial federal subsidies 
required for this type of operations. 

The financial difficulties encountered by all-cargo 
carriers provided the basis for an expedited but 
comprehensive investigation instituted by the 
Board. The Board denied exemption requests of 
all-cargo carriers for subsidy eligibility, but ordered 
a thorough review of the entire domestic all-cargo 
picture, including the question of ·whether this 
carrier group should be eligible for subsidy and 
whether present all-cargo routes should be renewed, 
and if renewed, whether they should be modified. 
Hearings began in I 959. 

In the General Passenger Fare investigation, 
initiated by the Board to develop appropriate and 
well-defined standards as to the earnings which are 
required by the domestic trunkline carriers for 
proper development consistent with the pubFc 
interest, all procedural steps were completed, and 
the case was awaiting final Board decision. 

Seven loans to airlines for the purchase of equip: 
ment were authorized under the authority given the 
Board in Public Law 85-307 to guarantee loans for 
aircraft purchases. Thirty carriers were eligible for 
this assistance, including the mainland local service 
airlines, and airlines providing local services in 
Alaska and Hawaii and to · the Bahamas, and the 
three helicopter services. The law authorized the 
~oard to guarantee loans up to $5 million per air­
lme; the guaranty may not exceed 90 percent of 
the loan. Guaranties may be made only if the 
Board finds that the air carrier would i1ot other­
wise be able to obtain funds for the purchase of air-
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craft upon reasonable terms, and only if the aircraft 
purchased will improve service and efficiency. This 
Board authority will expire in I 962. Equipment 
purchased under guaranteed loans included five 
Vertol helicopters, 25 Fairchild F-27s and five Con­
vairs. 

An important aspect of the Board's work was the 
decision in the Six Carrier Mutual Aid Pact case, 
where the Board approved, with certain conditions, 
a six-carrier agreement providing that, under speci­
fied circumstances, the signatory airlines will come 
to the financial assistance of a signatory carrier 
which is being struck. 

The Board, in the Large Irregular Air Carrier 
Investigation, issued its opinion providing for cer­
tificates of public convenience and necessity to 23 
supplemental air carriers for domestic service. 
Twelve certificates were for five years and eleven 
for two years. The services authorized are sub­
stantially the same as those previously permitted 
under exemption-unlimited domestic charter ser­
vice, and up to ten round trips per month between 
any pair of U. S. points in individually-ticketed 
passenger and/or individually/waybilled cargo 
service. Two additional carriers were subsequently 
given temporary certificates, after further considera­
tion. Certain other carriers were found not quali­
fied for certificates. The supplemental class is left 
open for limited entry pending a general re-examin­
ation of the need for and scope of supplemental 
service when the five-year certificates come up for 
renewal. Foreign and overseas supplemental air 
service will be the subject of a future decision. 

During the year the Board converted its Trans­
atlantic Charter Policy into an economic regulation. 
The regulation carries out the main lines of the 
earlier policy, but in a more permanent form and 
with further clarification and improvement of de­
tails and language. The number of trans-Atlantic 
charter flights of the type where cost is prorated 
among the passengers continued to increase. These 
flights gave bona fide groups an opportunity to se­
cure trans-Atlantic transportation at a cost well 
below individually-ticketed air service. 

In the field of aviation safety, under the Civil 
Aeronautics Act of 1938, the Board was responsible 
for the investigation of civil aircraft accidents, for 
the adjudication of enforcement proceedings in­
volving air safety certificates, and for the develop­
ment and promulgation of Civil Air Regulations, 
the safety code. However, with the enactment of 
the Federal Aviation Act of 1958, Congress created 
the independent Federal Aviation Agency, and on 
.January l, 1959, the effective elate of the new legis! a-
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tion, the Board transferred its rule-making func­
tions to the FAA to form a nucleus for that agency's 
safety regulation operations. 

AGRICULTURAL RESEARCH SERVICE 
DEPARTMENT OF AGRIC ,TURE 

The Department of Agriculture continued to 
make extensive use of commercially-owned aircraft 
for insect control purposes throughout many areas 
of the U.S. in 1959. From January until late sum­
mer, supervisory pilots of USDA's Agricultural Re­
search Service flew 220,000 miles or a total of nearly 
l ,470 air-hours in 26 States while assisting ·with the 
direction of insect control or eradication programs, 
making experimental applications of insecticides, 
and conducting aerial surveys. 

More than 70 aircraft were used in pink bollworm 
eradication work in Arizona where eight applica­
tions of insecticide were made at six-day intervals 
during the growing season on approximately 75,000 
acres. All the acreage was treated with DDT in­
secticide formulations in both dust and spray form. 

In cooperative ARS-State-rancher grasshopper­
control programs, approximately 765,000 acres were 
treated by commercial aircraft in seven States. Two­
thirds of the total was in New Mexico and 
Wyoming. Several thousand acres treated for grass­
hopper control in Idaho a1so included an infesta­
tion of Mormon crickets. 

Contracted aircraft applied insecticide to approxi­
mately 75,000 acres of woodland in New York as 
part of the long range ARS effort to eradicate the 
gypsy moth, serious pest of trees. A similar pro­
gram covering some 20,000 acres was also carried 
on in Michigan. Experimental aerial applications 
of about 50 promising chemicals and microbial in­
secticides potentially useful as a substitute for 
DDT against the gypsy moth in sensitive areas such 
as dairy pastures, were conducted by ARS pilots on 
37 test plots comprising 3,000 acres. 

Commercial aircraft, contracted by ARS and the 
states, applied granulated insecticide on approxi­
mately 500,000 acres during the year in Alabama, 
Arkansas, Florida, Georgia, Louisiana and Texas in 
the cooperative Federal-State imported fire ant 
eradication program begun in 1957. Part of the 
acreage treated also included areas infested by the 
white-fringed beetle. 

In a cooperative USDA-State program to eradicate 
isolated Japanese beetle infestations in Illinois and 
Michigan, contracted aircraft applied more than 
160,000 pounds of granulated insecticides to prevent 
the spread of the beetle. The total area treated was 
approximately 23,000 acres. 



Cess11a aircraft is loaded with boxes of screwworm flies . 

About 20 privately-owned Cessna l72s were 
modified for use in the cooperative ARS-State cam­
paign in the Southeast to eradicate the screwworm, 
a pest of livestock. The copilot seat was reversed 
so an attendant can feed boxes of screwworm flies, 
made sterile by exposure to radioactive cobalt-60, 
into an ejection apparatus mounted beneath and 
extending through the fuselage. The ejection 
machine, driven by a starter motor from an automo­
bile, ejects the boxes at a given rate, depending 
upon the speed of flight, and opens them automa­
tically to release the flies. One plane can carry 
approximately 1500 of the 4Y4"5Y4" x 2"-boxes, 
each one containing about 250 flies. The irradiated 
flies are released by air and the males mate with 
females in the native fly population. Continued 
release of sterile male flies in an infested area thus 
reduces the nation population. Flies were dis­
tributed last year over a maximum of 85,000 square 
miles in Florida, Georgia, and Alabama. 

ARS scientists discovered that aerial spraying with 
herbicide 2,4,5-T controlled undesirable woody 
plants on southern pine stands without damage to 
the pine. These hardwoods-such as black oak, and 
sweetgum-were a major problem foi· pine growers 
in the South. 

The hourly cost of dusting or spraying crops from 
a !50-horsepower, two-seated plane was estimated in 
an ARS economic study. If the applicator averages 
200 hours of flying time annually, the hourly cost 
would be $28.88, and if his flying time averages 400 
hours annually, the hourly cost would be $24.02 for 
fixed costs such as equipment depreciation, taxes 
and hangar rental, and $16.86 for variable costs in­
cluding fuel and oil, maintenance and damage, and 

ground crew, the study showed. 
Areas in Tunisia were sprayed with insecticide by 

local pilots in the fall of I 959 with help from ARS 
and the State Department's International Coopera­
tion Administration in order to investigate the effec­
tiveness of various materials and methods for -a 

future Mediterranean fruit fly control program. 
Of the more than 133,723 airplanes inspected 

under USDA quarantine regulations on arrival in 
the U. S., about one out of every three or four were 
found to carry unauthorized plant material that 
could harbor agricultural insect pests and diseases. 
In cooperation with U.S. Customs, almost 9, 733,000 
pieces of airborne baggage were given ARS plant 
quarantine inspection. Animal quarantine inspec­
tors found and destroyed 1,762 packages or 5,810 
pounds of airborne, prohibited foreign meats and 
by-products which might carry insects and diseases 
into this country. 

AIR COORDINATING COMMITTEE 
During 1959 the United States was host to the 

Twelfth Session of the International Civil Aviation 
Organization which was held in San Diego, Cali­
fornia, from June I 6 to July 9. This was the first 
full scale session of the Organization since 1956. 
Among the decisions taken by delegates from 63 of 
the 74 member states was one designed to find a 
means of financing some of the Air Navigation facil­
ities urgently needed for jet transport ope ations. 
Another decision called for study by ICAO of the 
technical, economic and social consequences of the 
development of supersonic aircraft. Decisions were 
also made with respect to the eliminatioh of serious 
air navigation deficiencies as well as in the facilita-
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tion, statistical, legal and administrative fields. 
The special COM/OPS/RAC (Communications, 

Operations, Rules of the Air and Air Traffic Con­
trol) meeting held at ICAO headquarters in Mon­
treal early in the year was perhaps one of the most 
important (to U. S. aviation) International Tech­
nical Conferences of all time. This meeting was 
called to reach conclusions on worldwide standards 
for short distance air navigation aids. The meeting 
was to consider the U. S. VOR TAC vs. the British 
DECCA systems. Since the U. S. Rho-Theta con­
cept was being seriously challenged by the British 
hyperbolic system, the Committee found it necessary 
to make thoroughly comprehensive preparations for 
the meeting. As a result, the U. S. VOR-T ACAN­
DME system was adopted in spite of strong British 
efforts in support of the DECCA system. 

The Committee also prepared positions and 
recommended U. S. Delegations for eleven other 
International Technical Conferences which were 
held in various parts of the world under ICAO 
auspices. Of considerable significance domestically, 
the Committe coordinated comprehensive plans for 
the vVeather Bureau and the Air Force for expand­
ing and modernizing our aviation weather forecast­
ing services to meet jet age requirements. 

The Airport Use Panel continued to have the 
responsibility for formulating and coordinating 
policies and actions necessary with regard to the 
planning, construction, modification and mainte­
nance of civil and military airports throughout the 
nation. The Panel completed action on a total of 
eighty-seven airport cases involving problems of 
joint civil/military use and problems in connection 
with the establishment of new facilities. To insure 
inter-agency planning and to minimize any conflict 
between the defense agencies and other interested 
segments of aviation, the Panel reviewed and co­
ordinated the Fiscal Year I 960 construction pro­
grams of the three military services. To keep in 
touch with the national airport situation during 
this period, Panel members attended various con­
ferences of airport executives and associations held 
throughout the country. 

In the economic area during the year 1959, a 
United States policy was formulated on problems 
arising from the disposal abroad of piston transport 
aircraft being replaced by turbojet and turboprop 
equipment. While the report pointed out that 
private enterprise should take the initiative with 
~espect to the disposal and leasing of used aircraft, 
Jt ~vas a~reed that: the Export-Import Bank would 
assJst pnvate enterprise in financing the sale of used 
aircraft on much the same terms as new aircraft. 
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The Department of Commerce undertook the 
establishment of arrangements for liaison between 
Government agencies and private enterprise in 
order that the information needs of each in con­
nection with aircraft disposal and financing prob­
lems may be satisfied so far as pm J!e through a 
single focal point. The defense establishment 
agreed in principle that surplus military transports 
similar to civil transport aircraft would he with­
held from the commercial market, subject to cer­
tain exceptions, in order that their possible dis­
posal would not unduly prejudice the sale of civil 
transport planes or materially depress their prices. 
Finally, the report recommended that a further de­
tailed study should be made by an appropriate 
Governmental agency or organization of the entire 
surplus aircraft problem. It outlined special study 
areas that might be conducive to the solution of the 
problem. 

The Committee continued to advise the Export­
Import Bank with respect to proposals for financing 
the sale abroad of United States manufactured air­
craft and related equipment. It also continued its 
activity in ICAO with regard to deficiencies in air 
navigation services and facilities necessary to safe, 
regular, efficient and economical operation of in­
ternational air transport throughout the world, as 
well as active participation in joint financing 
arrangements covering such air navigation facil­
ities and services on international routes. 

The Subcommittee on Facilitation of Interna­
tional Civil Aviation (FAL) developed the United 
States position with respect to I·acilitation Matters 
for the Twelfth Session of the ICAO Assembly held 
in San Diego in June 1959. In addition, the Sub­
committee prepared specific guidance on facilitation. 
matters for the United States delegation to the 
Third Session of the European Civil Aviation Con­
ference (ECAC), held in Strasbourg, France, on 
March 9, I 959. The member agencies of the Sub­
committee, in support of the United States policy to 
simplify the movement of border-crossing traffic, re­
vised their regulations, administrative practices and 
procedures, as follows: 

New regulations of the Department of State, de­
signed to speed the issuance of visas for people who 
want to visit the United States, were issued to be­
come effective .January I, I 960. 

The use of port receptionists by the Immigration 
and Naturalization Service was extended to the pre­
inspection operation at Montreal and would later 
be extended to additional ports of entry. Also, pre­
inspection was established for flights originating in 
Vancouver, Canada. On August 1, 1959, Customs-



Immigration-Agriculture preclearance was estab­
lished at Kassau in the Bahama Islands for crew 
and passengers tra,·eling by aircraft destined for the 
United States. \Vith the admission of Hawaii to 
statehood, the Immigration and Naturalization 
Service's inspection of flights leaYing Hawaii for 
the mainland "·as discontinued. 

Customs clearance at the Honolulu .-\irport was 
speeded up as a result of ne"· baggage examination 
facilities "·hich include "supermarket" examina­
tion counters and an enlargement of the Customs 
office space. 

The Subcommittee apprm·ed a Standing "'orking 
Group as a means to provide coordination among 
the inspection agencies, other GoYernment depar~­
ments concerned, and industry, to rcYiew plans for 
new or altered facilities for Customs, Immigration,, 
Public Health, and Agriculture, at domestic air­
ports handling international traffic in order to in­
sure the adequacy of such plans to speed up border­
crossing formalities. 

The Federal inspection agencies at New York 
International Airport, in order to rclieYe conges­
tion, arranged to enter and clear commercial air­
craft carrying only cargo in the cargo area of the 
airport. Private aircraft bound for Canada, under 
certain conditions, may clear United States Customs 
by telephone. Customs has provided that discharged 
non-resident crew members returning home are 
allowed to retain their personal effects duty free 
up to S200 in value. 

In 1959, under the Committee's policy for equal­
ity of treatment in the production of civil transport 
aircraft with that of similar military aircraft, four 
quarterly programs prepared by the Aircraft Claim­
ant Subcommittee were approved by the Committee. 
These programs covered the construction and de­
livery of 798 multi-engined civil aircraft as follows: 

1959 .......................... 287 
1960 .......................... 327 
1961 .......................... 156 
1962 (First Quarter) . . . . . . . . . . . . 28 

798 
Of this total, 443 aircraft were ordered by domestic 
airlines, 18'1 by foreign airlines, and 171 were on 
manufacturers' production orders. 

During the year 1959, in the legal area, coordina­
tion on the various pending draft conventions was 
effected amongst the interested Government agencies 
and with non-Governmental groups. The draft 
Convention on the Legal Status of the Aircraft, 
which was formulated by the Subcommittee on the 
Legal Status of the Airo:aft in Montreal in Septem­
ber 1958, was the major business on the agenda of 

a meeting of the ICAO Legal Committee at Munich, 
Federal Republic of Germany, in August 1959. The 
United States took a position that the scope of the 
Convention should be limited to those offenses 
which would im·oh·e or may lead to acts of violence 
endangering the safety of the aircraft, or its passen­
gers, crew or cargo. 

The draft ConYention on Hire, Charter and Inter­
change, which "·as prepared in Tokyo, Japan, 1957, 
was also an acti,·e subject of the Committee's work 
in I 959. The Committee recommended that the 
draft be referred back to an ICAO Legal Subcom­
mittee because of certain ambiguities. The Com­
mittee also reaffirmed the United States policy taken 
earlier in ICAO that discussion by the ICAO Legal 
Committee of problems relating to sovereignty and 
associated legal privileges and rights in the upper 
le,·els of the atmosphere and outer space would be 
premature at this time. 

Finally, the Committee reviewed the draft Con­
vention on Aerial Collisions. The United States 
now fayors the adoption of a draft Cmn-ention on 
this subject because of the unfortunate increase of 
mid-air collisions. HoweYer, the United States still 
opposes the principle of a single forum jurisdiction 
which is contained in the present draft. Since the 
draft Convention was adopted by an ICAO Legal 
Committee back in I 954, the limits of liability con­
tained therein are based on piston-type aircraft. 
The United States, while it does not oppose the 
concept of limited liability, believes that the pres­
ently suggested limit is unrealistic in the turbojet 
age and should be scaled upward. 

ATOl\1IC ENERGY COMMISSION 
During 1959, the Atomic Energy Commission 

continued research and development on the use of 
nuclear energy for rocket and ramjet propulsion, 
for manned aircraft, and for auxiliary power for 
space missiles systems. 

Project Rover is the study of nuclear rocket 
propulsion which is being conducted by the Los 
Alamos Scientific Laboratory, operated for the Com­
mission by the University of California. The initial 
experimental reactor, named KHVI-A after the 
flightless New Zealand bird, was giYen power tests 
during- July at the Jackass Flat area of the Nevada 
Test Site. KIVVI-A was a heat-exchanger device 
operating on an open cycle, in which the propellant, 
heated in the reactor core, is expended to the atmos­
phere through a nozzle. Following the tests the 
experimental reactor was disassembled and the 
components are being studied by LASL scientists. 
The studies are expected to help develop more ad-
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vanced reactors which ultimately may propel a 
rocket. 

Project Pluto is a study to demonstrate the feasi­
bility of using a nuclear reactor as the heat source 
in a ramjet engine of a strategic missile. Under this 
program, the Commission's Lawrence Radiation 
Laboratory, operated by the University of Cali­
fornia is building the Tory-II reactor, a non-flyable 
experimental reactor, in the Jackass Flat area of the 
Nevada Test Site. 

Another device developed by the Commission was 
Snap III, a nuclear electric power device, weighing 
five pounds, four and three-quarter inches in di­
ameter and five and one-half inches high, capable 
of converting into five watts of electricity the radia­
tion ~mitted by one-third of a gram of radioactive 
mater!al. Snap III is a "proof-of-principle" device. 
It takes its name from the Commission program 
under which it was developed-Systems for Nuclear 
Auxiliary Power. Objective of the program is the 
development of sources of auxiliary electric power 
for space missile systems. Two basic approaches 
are being followed. The first, designated SNAP-I 
and being developed by the Martin C_ompany, Balti­
more, Maryland, under Commission contract, will 
use the heat from a radioactive isotope to operate a 
generator. The second, designated SNAP-II and 
being developed by Atomics International, Canoga 
Park, California, will use the heat from a reactor 
to operate a turbo-electric generator. Emphasis, in 
this effort, has been placed in developing fully re­
liableJilinimum size space reactors that will operate 
in a space environment. 

In the manned aircraft propulsion program, in­
vestigations were continued on two basic systems, 
the direct cycle and the indirect cycle. The General 
Electric Co., Evendale, Ohio, is under contract to 
the Commission to develop reactors for the direct­
cycle system and Pratt & Whitney, Hartford, Con­
necticut, is under contract to the Commission to 
develop reactors for the indirect-cycle system. In the 
direct-cycle system, compressed air is heated in a 
reactor core and is exhausted directly through an 
engine turbine and exhaust nozzle. No heat ex­
changer is used. In the indirect-cycle system, com­
pressed air is heated as it passes through a heat­
exchanger system containing liquid-metal coolant 
from a reactor. The Commission's Oak Ridge Na­
tional Laboratory provided general support for both 
the direct and indirect cycle programs, with empha­
sis on shielding problems. The design of a Shield 
Test Air Facility was started in June for construc­
tion at the Commission's National Reactor Testing 
Station in Idaho. 
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CRAF contract is signed by Theodore 
Hanleen (left), ]ames H . Douglas and 

Charles S. Thomas (right). 

DEFENSE AIR TRANSPORTATION 
ADMINISTRATION 

During 1959 the program of DATA moved for­
ward in all major areas of responsibility for the 
most efficient mobilization of civil aviation and its 
facilities and resources. 

Allocation of civil air transport aircraft to the 
Civil Reserve Air Fleet (CRAF) provided a con­
tinuing military airlift supplement and the 1959 
allocation reflected an increase in military support 
requirements as established by the war plans of 
the Joint Chiefs of Staff. With the introduction of 
longer range jet aircraft, the actual _ number of air­
craft allocated to the CRAF decreased from ap­
proximately 300 to 236 aircraft, at the same time 
meeting the increased airlift requirements of the 
military in the passenger category. There still 
existed a deficit in military cargo requirements. 
Allocation orders designating by N number the 
CRAF current fleet were promulgated by the Ad­
ministrator of DATA, Theodore Hardeen, Jr., and 
were published in the Federal Register. 

Agreement was reached on the basic formula for 
a standby contract between the air carriers and 
DOD and the Administrator of DATA participated 
in Pentagon ceremonies marking the signing of the 
first CRAF contract by TWA. 

Formal establishment of the CRAF Operations 
Boards, Pacific and Atlantic, was completed and 
these Boards, comprised of airline representatives, 
the military, and DATA, were activated during the 
year. Planning for partial activation of CRAF re­
sulted in the development of basic suggested prin­
ciples under which a portion of the air carrier fleet 
would perform under contract to the military in a 
limited war or other emergency situation. For the 
purpose of expediting Border Clearance· of CRAF 
personnel immediately following D-day, agreement 
was reached with all interested agencies. 



The first Test Exercise of CR.-\F "·as conducted 
in :\ugust. This "·as called Exercise Snowflake and 
the entire CRAF organization ,\·as put to a test 
which was both realistic and extensive. One of the 
most important and basic principles of CR.-\F plan­
ning was the rapid mobilization of a fully equipped 
fleet ready to go as soon as possible but not later 
than ·18 hours followinu D- dav. Exercise Snowflake 

b ' 

was a decided success and resulted in recommenda-
tions for further detailed refinements ,\·hich would 
assure the fullest utilization of the CRAF potential. 

D.·\T.-\ responsibilities included planning for the 
\Var .-\ir Service Pattern (\\'ASP) ,\·hich is that part 
of the total airlift of the civil air carriers which 
would be required for a ,\·ar economy. An Air 
Priorities System with policies jointly determined by 
the Departments of Commerce and Defense ,\·ould 
assure that essential air traffic would move on routes 
designated by the CAB. An analysis of deficit and 
surplus routes and equipment ,\·as undertaken 
jointly by D.-\ T.-\, CAB and the airline industry, 
and a standby order was issued covering specific 
services to be performed by the airlines in the event 
of an emergency. 

In addition to plans for the use of scheduled and 
non·scheduled airline aircraft for the CRAF and 
vVASP, DATA continued the development of the 
NEDA (National Emergency Defense Airlift) plan 
for the usc of business and privately owned multi­
engine aircraft over the weight of I 2,500 pounds in 
support of civil defense and other vital missions 
under emergency conditions. This planning was 
coordinated with OCDl\J with the cooperation of 
aircraft owners and the appropriate State and local 
officials. 

Under Title XIII of the Federal Aviation Act of 
I 958 the Secretary of Commerce was given the power 
to provide Aviation vVar Risk Insurance. This 
power was delegated to the Defense Air Transporta­
tion Administrator. To implement this program, 
DATA issued a general order and initiated an in­
terim binder program giving air carriers protection 
in the event of war. During the last months of fiscal 
year I 959 the general order was under revision so 
that no premium insurance could be provided for 
CRAF aircraft. An indemnity agreement was en­
tered in to between the Secretary or Defense and the 
Secretary of Commerce providing that Defense 
would repay to Commerce any amounts paid under 
the no-premium CRAF insurance. At year's end 
this agreement was waiting expected favorable ac­
tion by the President. 

The Administrator of DATA served as the Chair­
man of the United States delegation to the Civil 

Aviation Planning Committee of ::\'ATO to carrv 
out the Department's responsibilities for mobiliz;­
tion of international ci,·il aviation .. -\ D.-\ T.-\ staff 
member ,\·as also the representative on The Plan­
ning and Logistics \\'orking Group of the CAPC. 
Two meetings of the Committees "·ere held in 
Paris, France during 1959. 

FEDERAL CO~Il\IUNICATIONS COl\ll'HISSION 
During 1959, FCC continued to regulate which 

portions of the radio spectrum could be made avail­
able for radio communication and navigation facil­
ities to aircraft operators, aeronautical enterprises 
and organizations which required radio transmit­
ting facilities for safety or other necessary purposes. 

Stations aboard aircraft are utilized for communi­
cation and navigation. Included are special uses 
such as flight testing. Ground stations include 
aeronautical em·mtte, aeronautical fixed, operation­
al fixed, aeronautical ach·isory, aeronautical utility 
mobile, airdrome control, flight test, flying school, 
radio navigation, aeronautical public service air­
craft, aeronautical metropolitan station, aeronau­
tical search and rescue mobile stations, and Civil 
Air Patrol. There were more than 77,000 licenses 
and over 123,000 transmitters authorized in the 
aviation services at the close of the year as con­
trasted with less than 700 licenses in 1935. 

The Commission participated in the work of 
various coordinating and policy-making groups in 
the administration of the non-government aviation 
services. The most critical area in this respect was 
the continuing demand for additional radio usage 
which must be accommodated within the available 
radio frequency spectrum. Administrative steps to 
assure maximum utilization of available facilities 
were taken during the year through cont-act with 
the providers and users of radio in the aviation 
services. 

Coordination was maintained thratwh such 
"' groups as the Radio Technical Commission for 

A:ronautics (R TCA), the Air Coordinating Com­
mittee ~ACC), and internationally through the 
InternatiOnal Civil Aviation Organization ( ICAO). 

In October, FCC took steps to waive the citizen­
ship re~uireme.nt and license certain aliens to oper­
ate radto on aircraft. More than 400 applications 
had been received by year-end for aircraft radio 
operation by aliens. 

FISH AND WILDLIFE SERVICE 
DEPARTMENT OF THE INTEIUOR 

D~tring fiscal year 1959, the Fish and \\'ildlife 
Servtce operated a fleet of 51 ait·ct·aft l f 
9 )' . . , . < con1posec o 
~8 I Ipets (Supetcubs, Pacers and J~C·) ll G. ,< ,' ,s, •llllll-
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Forest Sen;ice's Grumman ·widgeon takes winter invent01·y of ducks. 

man Gooses, 10 Cessna 180s, one DC-3, and one 
Navion. Seventeen are based in the continental 
United States and 34 in Alaska. 

Aircraft of the Service was used by its Bureau of 
Commercial Fisheries and Bureau of Sport Fisher­
ies and Wildlife on game and fish law enforcement 
work; waterfowl, big-game, and fishery assignments; 
agricultural development work on the national wild­
life refuges, including seeding of wildlife food and 
spraying for the control of noxious vegetatiOTI; 
predator control; collection of fishery statistics; for 
aerial reconnaissance and evaluation of wildlife 
areas; and for handling logistics to isolated en­
campments. 

All employees of the Service who pilot Service 
aircraft must hold Letter of Flight Authority. Dur­
ing fiscal year I 959, 85 employees held such author­
ity. These employees are Civil Service-qualified for 
their jobs as Game Management Agents, Biologists, 
Predator and Mammal Control Supervisors, Refuge 
Managers, and in a few instances in Alaska as Pilot 
Mechanics. Generally speaking, the pilot personnel 
are qualified in wildlife and in fishery management 
work and their flying is an added accomplishment 
that enables them to use the arcraft as a tool in 
their work, just as they would use an automobile or 
an outboard motorboat. 

Maintenance and repair of Service aircraft oper­
ating in the United States was handled through 
commercial shops. In Alaska the Service maintained 
overhaul and repair shops of its own, supplemented 
by commercial facilities. 
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FOREST SERVICE 
DEPARTMENT OF AGRICULTURE 

The Forest Service used aircraft in I 959 to pro­
tect and manage 181 million acres of national 
forests in 39 states and Puerto Rico. Airplanes and 
helicopters were also used on special land utiliza­
tion areas, cooperative forestry projects, and in 
phases of forest research. Principal aircraft uses 
included: fire detecting and suppressing, trans­
porting men and supplies, controlled insect spray­
ing, special range and forest reseeding projects, and 
aerial surveys and map making. 

Airplanes and helicopters played a major part in 
fire control in 1958, flying 26,4 I 7 hours, and carry­
ing 25,220 passengers and 1,500,000 pounds of cargo. 
This was an increase of 5,480 hours and I 0,253 
passengers over 1957. Eighty-two percent of this 
activity was accomplished by commercial and pri­
cately-owned aircraft. The use of helicopers in fire 
suppression increased 51 percent over I 957. Records 
show a total of 3,746 flying hours, and the transpor­
tation of I 1,508 persons and 362,642 pounds of 
cargo. This increase in helicopter use was largely 
due to the availability of new models with greater 
load capacity for high altitude landings and take 
offs. 

The results of a helicopter initial attack study in 
Montana, started in 1958, were good and the pro­
gram was continued. A method of deploying heli­
copters and heliports in forest areas was developed. 
This method of attack enabled fewer men to handle 
more fires, reduced travel time, eased fireman 
fatigue, and speeded up their return to home base. 



The Angeles National Forest in California also 
maintained a trained helicopter team for primary 
use in inaccessible fire areas. To support this and 
other fire attack programs, helicopters were used to 
lay fire hose, cascade small quantities of fire retard­
ants, drop helijumpers-specially trained helicopter­
jumping fire fighters-and take part in scouting, and 
equipment and personnel shuttling operations. 

l\fore fixed-wing aircraft were also used by the 
Forest Service in fire control than ever before. 
Aerial techniques were greatly improved largely as 
a result of previous experience. Particular emphasis 
was placed on safety through better organization 
and equipment, improved pilot requirements, and 
radio communication. 

Air tankers, in support of ground fire fighters, 
prm·ided direct attack against fires by cascading 
chemical fire retardants on critical spots. This 
method has now been expanded from "\Vestern 
regions to all other Forest Service regions. 

As with other methods of aerial attack against 
forest fires, smokejumpers participated in more 
forest fire suppression work than in any other year. 
A combined air attack program against forest fires 
using smokejumpers, helicopters, and air-dropped 
retardants has now become the most effective means 
of controlling forest fires in remote mountain areas. 

In forest pest control, aircraft was most effective in 
combating various foliage destroying insects includ­
ing the spruce budworm, Douglas-fir tussock moth, 
Saratoga spittlebug, and several other species. Dur­
ing 1959, aerial application of insecticides by the 
Forest Service, state, and private owners was limited 
to 175,000 acres. This is in sharp contrast to pro­
jects totaling over one million acres each during the 
past several years. This reduction resulted partly 
from successful pest control projects of past years, 
and partly from concentration on controlling bark 
beetles, which respond only to ground level attack 
methods. 

Research continued to improve the effectiveness 
and reduce costs of aerial spraying. Special emphasis 
during the year was placed on spray atomization 
from large aircraft such as the TBM and B-18. 
These and similar airplanes were used extensively 
in forest spraying throughout the country. 

Aircraft, as in recent years, were valuable aids in 
inspecting forests for early signs of insect outbreaks. 
Normally, fixed-wing aircraft were adequate for 
aerial insect detection surveys, but helicopters 
proved to be extremely useful in special situations. 

During fiscal year 1959, airplanes played a prom­
inent part in range management. Approximately 
50,000 acres of national forest western rangeland 

were sprayed with herbicides to eliminate unde­
sirable plants. 

In the Intermountain Region, about 30,000 acres 
were sprayed by fixed-wing aircraft, mostly to con­
trol sagebrush. The Region accomplished much of 
this work through the use of a converted Na\] 
torpedo bomber. This plane minimized the loading 
and ferrying time, and permitted the Region to take 
advantage of all favorable weather conditions. 
Costs for the operation averaged from $2.25 to $3.50 
per acre. 

The Northern Region used a helicopter during 
the summer to control approximately 11,000 acres 
of sagebrush and wyethia on the Beaverhead N a­
tiona! Forest in Montana. This was the first time a 
helicopter had been used to control undesirable 
plants on national forest ranges in this Region. Re· 
ports indicated good results were obtained. 

An interesting development in Forest Service 
aviation concerns the world's largest carnivore-the 
Alaska Brown Bear. Aerial and foot surveys have 
been conducted, in cooperation with the Alaska 
Department of Fish and Game and the Bureau of 
Sport Fisheries and ·wildlife, to compare bear popu· 
lation records with those of past years. 

Helicopters have converted this arduous, time 
consuming survey to a quick and enjoyable task. 
Now a two-man helicopter team is flown upstream 
above the salmon runs, which are easily seen from 
the air. The men proceed downstream by foot, 
measuring and counting bear tracks, until they meet 
the helicopter at tidewater. Having collected per­
tinent data, they determine the number and size of 
the bears, then fly to the next survey area. 

NATIONAL AIR MUSEUM 
SMITHSONIAN INSTITUTION 

In a further attempt to fulfill its responsibility to 
the Nation, the National Air Museum was in pro­
cess of planning all-new exhibits for the Aircraft 
Building, which was being completely remodeled. 
It was planned that the building would be opened 
to the public on April I, 1960. Latest exhibition 
techniques were being applied in the design so that 
the story of aviation will be displayed in the most 
authentic detail. 

This new exhibit was planned only as an interim 
project, looking forward to the erection of the new 
Air Museum building on the Mall. The Museum 
staff was involved in planning with the architects 
for this building, which was anticipated to be the 
finest aviation museum in the world. Even though 
not all of the aircraft and other specimens in the 
National Aeronautical Collection can be accomo· 
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Ai_r ~useum receives" Jupiter C 
mzsszle and Explorer I satellite. 

dated even in th I . . 
' e arge bulldmg a much greater 

number than ever b f . ' . . . e ore will go on dtsplay. 
In addttiOn to its routine work the National Air 

Museum als ' 0 sponsored the Lester D. Gardner 
lecture given in w h" . 

as mgton by Grover Loenmg. A 
Summer Insitute i A · · . . n VIatiOn Education for Soence 
Teachers was cond t d · . . . . . uc e m cooperatiOn wtth Amen-
can Umver~tty, which brought together a "faculty" 
of outstandmg Ie t f h . . curers rom t e NatiOnal Aeronau-
tics and Space Administration, the Federal Aviation 
Agency, and the United States Weather Bureau. As 
a part o~ the Institute, visits were made to Washing­
ton NatiOnal Airport, Anacostia Naval Air Station, 
and D "d · avi son Field at Fort Belvoir. Each student 
.was gi~en a ride in various types of aircraft, includ­
I.ng helicopters, and was permitted to witness special-
Ized o · peratiOns not available to the general public. 

Outstanding among the many accessions received 
by the Museum in 1959 were: the Lockheed Sirius 
used by Mr. and Mrs. Charles Lindbergh on ex­
~loratory flights to the Orient and the South Atlan­
tic; the personal memorabilia of Glenn L. Martin; 
the experimental components used in the rocket 
researches of D R b . . . . r. o ert Goddard; a Jupiter C 
missile wah the "Explorer I" satellite on the nose; 
the Ryan X 13 "V · · " - ertljet ; and a super-detailed 
model of a monoplane built in 1911 by the Johnson 
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brothers of Terre Haute, Indiana. 
One of the most important additions to the grow­

ing reference files was the acquisition of 30,000 his­
torical aviation photographs. 

POST OFFICE DEPARTMENT 
Preliminary figures covering the d , .nestic airmail 

service indicated that the Post Office Department 
handled approximately 1,370,000,000 pieces of air­
mail and air parcel post, weighing in excess of 
96,900,000 pounds, during the fiscal year ending 
June 30, 1959. 

At the close of the same fiscal year period, 55 air 
routes were being operated by 33 air carriers over 
a network totaling 248,951 miles. 

Service mail pay amounted to some $.38 million 
for the 94,783,000 mail ton-miles of transportation 
accorded. This sum was exclusive of subsidy mail 
payments received by certain air carriers. 

Transportation of first class mail by air, which is 
conducted on an experimental basis by the De­
partment, continued throughout the fiscal year 
period with 24 carriers participating and a total of 
229 cities being served in 35 states and the District 
of Columbia. 

An increase of approximately 23 percent over 
previous year figures was recorded in the volume 
of foreign airmail from the United States, to and 
from U . S. possessions and territories, and to and 
from U. S. military post offices in foreign countries. 
Most of the increase was attributable to military 
airmail. 

Foreign flag carriers transported approximately 
II percent of the total foreign air mail from the 
United States to other countries, except Canada. 
Separate figures show that Canadian flag carriers 
transported approximately 60 percent of the air­
mail destined to Canada. 

Twenty United States flag carriers were operating 
at the close of fiscal year 1959. The total route 
miles in international and overseas service for the 
20 carriers amounted to some 350,000 miles. 

WEATHER BUREAU 
DEPARTMENT OF COMMERCE 

Basic Weather Bureau service to aviation in I 959 
was focused on the warnings and forecasts prepared 
by 27 Flight Advisory Weather Service (FA WS) 
Centers in the 50 states. Highly trained meteor­
ologists at these centers issued _area, terminal, and 
winds aloft forecasts at regular mtervals for periods 
of 12 to 24 hours in advance. In addition, the 
flash advisory service which had been on an experi­
mental basis was placed on a fully operational basis 



whereby FA 'VS centers issue special a(h·isories 
concerning potentially hazardous weather de,·elop­
ments, which are distributed to .-\ir Traffic Com­
munications Stations of the Federal Aviation 
.\gency (FA.-\) for broadcast direct to aircraft in 
flight. 

In February a new High :\ltitude Forecast Service 
was started as a routine function for turbine­
powered aircraft operations. Forecasts were issued 
four times daily by seven Centers located at Idle­
wild, \\'ashington, i\fiami, San Francisco, Anchor­
age, Honolulu, and San Juan. Forecast centers 
located in the contiguous (continental) states ex­
change and distribute forecasts from a ne"· landline 
facsimile circuit "·hich is connected to 14 other jet 
airports throughout the country. 

Specially designed, semi-automatic, closed-circuit 
television briefing systems were procured for instal­
lation at five of the principal international flight 
departure centers. Installations "·ere made at New 
York and Miami late in I 959, and additional instal­
lations were planned for operation at San Juan, 
Chicago, and San Francisco. These closed circuit 
TV briefing systems will program a series of charts 
for areas covering long-range and high-altitude 
flight operations before the TV viewer, together 
with an oral discussion of the significant features 
of the charts and their bearing on flight operations. 

Eight new continuous transcribed aviation 
weather broadcasts on FAA L/MF radio facilities 
were started during the year, bringing the total 
to ten. Ultimate plans call for a national network 
of 87 broadcasts operated in cooperation with the 
FAA. These broadcasts provide pre-flight weather 
information to pilots, especially to those at outlying 
areas where no weather facilities are available, and 
simultaneously provide pilots in flight with an 
aerial description of weather developments, to­
gether with actual reports from at least eight air­
ports within a radius of about 250 miles. 

In cooperation with the FAA, the vVeather 
Bureau participated in a number of studies de­
signed to determine the extent to which weather 
factors affect air traffic management at congested 
terminal areas. Also, the Weather Bureau was co­
operating in FAA studies designed to bring out 
the details of Aviation Weather Service require­
ments attendant to the principal phases of instru­
ment and visual flight operations on a nationwide 
basis. 

Significant progress was made in providing the 
pilot with information specifically describing comli­
tions in the critical final approach zone. Additional 
installations of sensitive equipme1i.t designed to 

measure cloud height and visibility automatically 
at the approach end of instrument runways "·ere 
completed at many vital terminals across the 
country. Runway visual range, a unique applica­
tion of the visibility instrumentation which gives 
horizontal visual guidance to the landing pilot in 
terms of visibility of high intensity runway lights, 
was operational at a few major air terminals with 
many more installations planned. 

A field study and evaluation of the approach visi­
bility parameter was concluded at Newark Airport, 
1\'ew Jersey, by a "Teather Bureau research group 
in cooperation with the Air Force and the FAA. 
The design of an operationally valuable system for 
determining the slant visual range of the pilot on 
final approach \\·as completed using the end-of­
runway equipment mentioned above as basic com­
ponents. 

Automatic weather stations were in an advanced 
stage of development. One of the most comprehen­
sive of such stations was activated at Gah·eston, 
Texas, on July 19, 1959. Design work was being 
conducted which should provide the capability for 
automatically observing such additional elements as 
sea-level pressure, cloud cover, cloud height, and 
the occurance of the various forms of precipitation. 

Forty-two improved radiotheodolites were pro­
cured for winds aloft observations. These are auto­
matic tracking, wind direction-finding sets operat­
ing on I 680 me. By the end of calendar year I 959, 
28 sets were expected to be in operation. 

The vVeather Bureau used a C-45H twin-motored 
Beech aircraft to conduct forecaster familiarization 
flights, to monitor the effectiveness of aviation 
weather observations and forecasts, and to survey 
storm damage and floods. Two DC-6As were leased 
and one B-57 was obtained from the Air Force 
for hurricane research. 

Under agreement with, and with financial sup­
port from, the National Aeronautics and Space 
Administration the 'Veather Bureau organized a 
Meteorological Satellite Section which is housed 
in quarters near the National l\Jetcorological 
Center. The responsibilities of this group included 
the design of meteorological experiments for satel­
lite research and the devising of techniques for 
making meteorological measurements, taken by 
earth sate IIi tes, available for current weather fore­
casting operating by the National 1\Jeteorological 
Center. 

As of October I, 1959, the lVeather Bureau was 
operating meteorological radar equipment at 80 
locations throughout the llnited States, with I 6 
more locations planned during the next year. 
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AERO DESIGN & ENGINEERING CO. 
BETHAi'IY, OKLAHOMA 

IN 

Ae1·o D esign 1Hode l 680-E 

REMARKS 
Model 680-E introduces new payload capacity for executive an-­
craft. \1\Tith the wide span found on the high aspect-ratio wing, 
the 680-E offers outstanding performance and greater loads with­
out sacrifice of long range. The use of the supercharged engines 
gives the 680-E _top performance, plus 0utstanding single-engine 
cap~bilities. The model features a luxurious interior, available 
in several color combinations and offers either four, five, ' or six 
place seating configurations. The company's Model 720, Alti­
Cruiser, specifications differ from the 680-E with a 5230 pounds 
empty weight. 

SPECIFICATIONS 
Span 49.56 ft.; Length 35 ft. I J;;j in.; Height 14 ft. 9 in. ; Erupty Weight 
4475 lb. (5230 lb. Model 720) ; Wing Loading 29.5 lb per sq. ft. ; 
E ng ine GS0-480-BlA-6 Lycoming, 340 hp normal rates, or 340 hp a t 
3'100 rpm takeoff; Fuel Capacity 223 gal.; Propeller 3 Blade 93" H artzell ; 
Wing Area 255 sq . ft.; Aileron Area 1'9.80 sq. ft .; Flap Area 21.20 sq . f t.; 
Fin Area 24 sq. ft.; Rudder Area 15.60 sq. ft.; Stabilizer Area 33.06 sq. 
ft. ; Elevator Area 20.54 sq. ft. 

PERFORMANCE 
Maximum Speed 255 mph at 340 hp at 3400 rpm at 7000 ft. ; Cruise 
Speed 85 mph; Rate of Climb l 525 fpm a t Sea Level; Service Ceiling 
25,360 ft.; Absolute Ceiling 25,700 ft. ; R a nge ·with Maximum P ayload 
1400 mi. ; Range with Maximum Fuel L oad 1500 mi . 
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REMARKS 

The new Aero Commander 560E is designed to help today's 
executive meet the ever increasing demand on his time. The 
high speed and long-range performance of this five-seven place 
twin-engine executive aircraft make possible one stop, high 
speed coast-to-coast flights, in a single day. Model 500 is also in 
production, using a Lycoming 0-540 engine. 

SPECIFICATIONS 
Span 49.56 ft.; Length 35 ft. 2 in.; Height 14 ft. 9 in .; Empty Weight 
4300 lb.; Gross Weight 6500 lb.; O verload Gross Weight 6500 lb.; Wing 
Loading 24.7 lb. per sq. ft.; Power Loading 10.9 lb. per bhp; Engines 
Two Lycoming G0-480-DlA 260 each hp normal rated, or 275 each hp 
at 3400 rpm takeoff; Fuel Capacity 223 gal.; Propeller Hartzell 3-blade; 
Wing Area 254 sq. ft.; Aileron Area 20.52 sq. ft.; Flap Area 32.70 sq. 
ft.; Fin Area 38.20 sq. ft.; Rudder Area 15.40 sq. ft.; Stabilizer Area 
33.06 sq. ft.; Elevator Area 20.54 sq. ft. 

PERFORMANCE 
Maximum Speed 222 mph at Sea Level; Cruise Speed 210 mph at 70 
percent hp at 10,000 ft.; Stall Speed 66 mph; Rate of Climb 1450 fpm at 
Sea Level (2 engines); Service Ceiling 22,500 ft. (2 engines); Range with 
Maximum Payload 1625 mi. with 30 min. reserve; Fuel Capacity 223 
gal. 

Aero Commander 560E 



BEECH AIRCRAFT CORP. 
WICHITA I, KANSAS 

Beechcraft T -34 Mentor 

REMARKS 
The T-34 Mentor, developed by Beech as a private venture, has 
now been adopted as the official primary trainer for the U. S. 
Air Force, U. S. Navy, and the air services of Argentina, Mexico, 
Spain, Turkey, Venezuela, Chile, Colombia, El Salvador, and 
Japan. The Beechcraft T-34B is the official primary trainer of 
the U. S. Navy. This airplane is a modified version of the 
USAF T-34A also used by the air services of many foreign 
nations. First production aircraft deliveries to the Navy began 
in December, 1954. 

SPECIFICATIONS 
Span 32 ft. 10 in.; Length 25 ft. ll in.; Height 9 ft. 7 in.; Empty 
Weight 2246 lb.; Gross Weight (T-34A .2950 lb.; T-34B 3000 lb.); Wing 
Loading 16.75 lb. per sq. ft.; Power Loading 13.2 lb. per bhp; Engine 
Continental 0-470-13, 225 hp at 2600 rpm; Fuel Capacity 50 gal.; 
Propeller Beech constant speed; Gear tricycle; Wing Area 177.6 sq. ft.; 
Aileron Area 11.5 sq. ft.; Flap Area 23.3 sq. ft.; Fin Area 10.39 sq. ft.; 
Rudder Area 6.54 sq. ft.; Stabilizer Area 22.25 sq. ft.; Elevator Area 15 
sq. ft. 

PERFORMANCE 
Maximum Speed 187 mph at 225 hp at 2600 rpm at Sea Level; Cruise 
Speed 170 mph at 135 hp at 2300 rpm at 10,000 ft.; Landing Speed 
55 mph; Rate of Climb 1120 fpm at Sea Level; Service Ceiling 18,200 
ft.; Range with Maximum Payload 727 mi. at 10,000 ft., 60 percent 
power. 
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REMARKS 
The eight-place Super 18 is an improved and larger version of 
the standard Model 18, first put on the market in 1937. Cur­
rent models feature external drag reduction plus interior refine­
ments. More than 6850 units in commercial and military con­
figurations of the Model 18 series have been built to elate. 
Equipping the Super 18 with three-blade Hartzell propellers, 
coupled with other alterations, increases allowable gross weight 
to 9700 pounds, which permits a 450-pouncl increase in useful_ 
load, and improves the rate of climb. The Super 18 is also pro­
duced with two-blade Hamilton-Standard propellers in a 9300-
pound gross weight version. 

SPECIFICATIONS 
Span 49 ft. 8 in.; Length 35 ft. 2\12 in.; Height 9 ft. 6 in.; Empty 
Weight 6000 lb .; Gross Weight 9700 lb.; Wing Loading 26.9 lb. per 
sq. ft.; Power Loading 10.78 lb. per bhp ; Engines Two Pratt & Whitney 
R-985 AN-l4B 450 hp at 2300 rpm takeoff; Fuel Capacity 318 gal.; 
Propeller Hartzell hydromatic 3-blade, all-metal, full feathering; 
Gear conventional; Wing Area 360.7 sq. ft.; Aileron Area 17.48 
sq . ft.; Flap Area 28.12 sq. ft.; Fin Area 20.08 sq. ft. ; Rudder Area 
13.50 sq. ft.; Stabilizer Area 49.58 sq. ft.; Elevator Area 22 sq. ft. 

PERFORMANCE 
Maximum Speed 233 mph a t 450 hp at 2300 rpm at 4500 ft.; Cruise 
Speed 214 mph at 300 hp at 2000 rpm at 10,000 ft.; Landing Speed 
86 mph; Rate of Climb 1'!10 fpm at Sea Level at 9700 lb . gross; Range 
with Maximum Payload 1585 mi. at 10,000 ft., 200 hp; 45 min. reserve. 

Beechcraft Super 18 
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Beechcraft GSO Twin Bonanza 

REMARKS 

The Model G50 Twin-Bonanza, a six-place executive transport, 
is equipped with supercharged engines and fuel injection for 
improved performance. Increasing the :Model G50's gross weight 
limit to 7150 pounds and useful load by 167 pounds is accom­
plished while increasing both service ceiling and maximum 
range. The Model D50B Twin-Bonanza, with high-compression 
285 horsepower engines, is also in production. 

SPECIFICATIONS 
Span 45 ft. 3% in. ; Length 31 ft. 6 Y2 in.; Height 11 ft. 4 in. ; Empty 
Weight 4443 lb.; Gross Weight 7150 lb.; \1\Ting Loading 25.2 lb. per 
sq. ft .; Power Loading 10.9 lb. per bhp; Engines Two Supercharged 
Lycoming IGS0-480-Al A6 with fuel injection, 320 hp normal rating, 
or 340 hp at 3400 rpm takeoff; Fuel Capacity 230 gal. with optional 
ta nks; Propeller Hartzell, 3-blade consta nt speed, hydraulically oper­
ated, full fea thering; \ 'Ving Area 277 .06 sq. ft.; Aileron Area 13.89 sq. 
ft.; Flap Area 37.80 sq. ft. ; Fin Area 14.25 sq. ft.; Rudder Area 12.77 
sq. ft. ; Stabilizer Area 47.25 sq. ft.; Elevator Area 17.49 sq. ft. 

PERFORMANCE 
Maximum Speed 240 mph at 320 hp at 3200 rpm at 12,000 ft. ; Cruise 
Speed 228 mph a t 238 hp at 2750 rpm a t 15,200 ft .; Landing Speed 
84.5 mph; R ate of Climb 1320 fpm at Sea Leve l; Service Ceiling 28,300 
ft.; Range with l\IIaximum Fuel Load 17 20 mi. 
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Beechcraft L-23F Command Transport 

REMARKS 

Designed to meet a military requirement for a larger multi­
purpose transport in the L-23 series, the prototype six-seven 
place Army L-23F first flew August 28, 1959. First units entered 
Army service in 1959. The Federal Aviation Agency and Japan's 
Civil Aviation Bureau also operate L-23Fs. Production of the 
six-place L-23D, military version of the Model F50 Twin-Bonanza 
business plane, for the Army also continued during the year. 
More than 200 L-23s have been delivered to the Army. Beech­
craft has remanufactured under Army contract a total of 93 
A and B versions of the L-23 into the L-23D configuration. The 
L-23D is the first Army plane equipped with a weather avoidance 
radar system. 

SPECIFICATIONS 
Span 45 ft. 10.5 in.; Length 33 ft. 4 in. ; Height 14 ft. 2 in.; Empty 
W eight 4740 lb.; Gross Weight 7700 lb.; Wing Loading 27 .6 lb. per 
sq. ft. ; Power Loading 12 lb . per bhp; Engines Two Lycoming IGS0-
480-A1A6 supercharged, with fuel injection, 320 hp normal rated; 
Fuel Capacity 230 gal. ; Propeller Hartzell three-blade, hydraulic con­
trolled constant speed, full feathering; Wing Area 280 sq. ft.; Aileron 
Area 13.8 sq. ft.; Flap Area 29.3 sq. ft.; Fin Area 14.25 sq. ft.; Rudder 
Area 12.77 sq. ft.; Stabilizer Area 47.25 sq. ft; Elevator Area 17.87 sq. ft. 

PERFORMANCE 

Maximum Speed 239 mph at 320 hp at 3200 rpm at 12,000 rpm at 
16,800 ft.; Landing Speed 80 mph; Rate of Climb 1380 fpm at Sea 
Level; Service Ceiling 27,100 ft .; Absolute Ceiling 28,500 ft.; Range 
with Maximum Payload 1550 mi.; Range with Maximum Fuel Load 
1550 mi. 
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REMARKS 
The £ouT-place Bonanza was first flown December 22, 1945. More 
than 6100 of the high-performance Bonanzas have been manu­
factured since that date. PopulaT with the business executive, 
the Bonanza also has had a successful feederline operational 
history. The Model K35, equipped with fuel injection, has a 
10-gallon increase in fuel capacity with resultant 185-mile in­
crease in maximum range. 

SPECIFICATIONS 
Span 32 ft. lO in.; Length 25 ft. 2 in.; Height 6 ft . 6Y2 in.; Empty 
Weight 1832 lb. ; Gross Weight 2950 lb.; Wing Loading 16.05 lb. per 
sq. ft.; Power Loading ll.8 lb. per bhp; Engine (standard) Con­
tinental I0-470-C with fuel injection, 250 hp at 2600 rpm, all opera­
tions; Fuel Capacity 49 gal. (68 gal. with auxiliary tank) ; Propeller 
Beech hydraulically controlled, variable pitch; Gear tricycle, fully 
retractable; Wing Area 177.6 sq. ft.; Fin-Stabilizer Area 23.8 sq. ft.; 
Rudder-Elevator Area 12 sq. ft. 

PERFORMANCE 
Maximum Speed 210 mph at 250 hp at 2600 rpm at Sea Level; Cruise 
Speed 200 mph at 187.5 hp at 2450 rpm at 7000 ft.; Landing Sp~ed 
59 mph; Rate of Climb 1170 fpm at Sea Level; Service Ceiling 20,000 
ft.; Maximum Range 1245 mi. at 10,000 ft. at 180 mph. 

Beechcraft K35 Bonanza 
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Beechcraft Model 95 Travel Air 

REMARKS 

First flown on August 6, 1956, the Travel Air marked Beech­
craft's entry into the four-place, twin-engine business airplane 
field. In two years of utilization as an executive transport, the 
Travel Air has become noted for its quiet flight, ease of han­
dling and operational economy. 

SPECIFICATIONS 
Span 37 ft. 10 in.; Length 25 ft. 4 in.; Height 9ft. 6 in.; Empty Weight 
2570 lb.; Gross Weight 4000 lb.; Wing Loading 20.6 lb. per sq. ft.; 
Power LoadiHg I I.l lb. per bhp; Engines Two Lycoming 0-360-AlA, 
180 hp normal rates; Fuel Capacity 112 gal.; Propeller 72 in. 2-blade 
Hartzell, hydraulically controlled, continuously variable pitch, full 
feathering; Wing Area 193.8 sq. ft.; Aileron Area ll.5 sq. ft.; Flap Area 
21.3 sq. ft.; Fin Area 16.97 sq. ft.; Rudder Area 6.()3 sq. ft.; Stabilizer 
Area 27.4 sq. ft.; Elevator Area 15.0 ~q. ft. 

PERFORMANCE 
Maximum Speed 210 mph at 180 hp at 2700 rpm at Sea Level; Cruise 
Speed 200 mph at 135 hp at 2450 rpm at 7500 ft.; Landing Speed 70 
mph; Rate of Climb 1360 fpm at Sea Level; Service Ceiling 19,300 ft.; 
Absolute Ceiling 20,900 ft.; Range with Maximum Fuel Load 1410 mi. 
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BELL HELICOPTER CORP. 
FORT WORTH, TEXAS 

REMARKS 
The Model 47G-2 has hydraulic cyclic boost control as standard 
equipment. This is similar to automotive power steering and 
greatly improves the flight handling characteristics while reduc­
ing pilot fatigue. Standard equipment includes complete VFR .. 
flight and engine instruments, 28/ volt/ SOamp generator, electric 
starter, ground h andling wheels, heavy-duty batter, and syn­
chronized elevator. The 47G-2 is shown in the 3-view drawing 
on this page. 

The 47G-2 (H-13H) model has a Lycoming V0-435 engine, 
giving it increased weight, speed, and range. An excellent hot­
weather, high altitude helicopter, capable of hovering in ground 
effect at more than 10,000 feet with maximum gross weight. The 
three-place commercial model is ideal for crop dusting and spray­
ing patrol, and survey, rescue, and mercy missions. The military 
employs it for evacuation, observation, reconnaissance, wire-lay­
ing, training, and other duties. Both civilian and military models 
are available with a wide assortment of auxiliary kits. 

SPECIFICATIONS 
Main Rotor Diameter 35 ft. l in.; Length 30 ft. 5 in.; Height 9 ft. 5 in.; 
Empty \t\Teight 1564 lb .; Maximum Gross Weight 2450 lb.; Power Load­
ing 9.4 lb. per bhp; Engine One Lycoming V0-435, 200 hp normal 
rated, or 200 hp at 3200 rpm takeoff; Fuel Capacity 43 gal. 

PERFORMANCE 
Maximum Speed 100 mph at Sea Level ; Cruise Speed 85 mph at 2000 
ft.; Landing Speed 0 mph; Ra~~ of Climb 805 fpm at Sea Level at 
Maximum Gross Weight; Service Ceiling 12,300 ft. at G .W.; Absolute 
Ceiling 13,200 ft. at G .vV.; Range with Maximum Fuel Load 238 mi. 

Bell 47G-2; H-l3H (Army) 



Bell 47J; H-13J (Air Force); HUL-l (Navy and Coast Guard) 

REMARKS 

The M?~el 47J Ranger carries a pilot and three passengers. 
Streamhnmg of tail boom, fuel tanks, cabin, and arched skid 
gear, plus hyraulic boost control, synchronized elevator, and 
B~ll's semi-rigid rotor system combine to produce a helicopter 
With exceptional stability and flight handling characteristics. 
The_ com~ercial Ranger comes with standard or deluxe passen­
ger mtenors and can be equipped with an internal hoist in a 
matter of minutes without use of special tools. The Air Force 
version, designated the H-13], is used by the Presidential Staff. 
Navy and Coast Guard models of the Ranger are called the 
HUL-l and are employed as utility helicopters with the fleet. 

SPECIFICATIONS 

Main Rotor Diameter 37 ft. 2 in.; Length 32 ft. 5 in.; H eight 9 ft. 4 in.; 
Empty Weight 1615 lb. ; Gross Weight 2565 lb.; 47J also available with 
2800 lb. gross weight; Power Loading 10.8 lb. per bhp; Engine One 
Lycoming V0-435, 220 hp normal rated, or 240 hp at 3200 rpm takeoff; 
Fuel Capacity 34 gal. (48 gal. tanks are optional). 

PERFORMANCE 

Maximum Speed 105 mph at 500 ft.; Cruise Speed 99 mph at 5000 ft .; 
Rate of Climb 840 fpm at Sea Level at G.W.; Service Ceiling 13,500 ft. 
at G. W.; Absolute Ceiling 15,200 ft. at G. W.; Range with Maximum 
Fuel Load 222-304 mi. 
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REMARKS 
In the fall of 1958 Bell Helicopter Corporation completed a 
Navy contract for production of 18 HTL-7s. The ship is a fully­
integrated instrument trainer in the rotary-wing field. It follows 
design lines of the Navy's utility model Bell HUL-l with ex­
ception of the cabin, which features dual controls and side-by­
side seating for student and instructor. 

SPECIFICATIONS 
Main Rotor Diameter 37 ft. 2 in.; Length 31 ft. 8 in.; Height 9 ft. 
3.6 in.; Empty Weight 1916 lb.; Gross Weight 2450 lb. ; Power Loading 
9.4 lb. per bhp; Engine One Lycoming V0-435, 220 hp normal rated, 
or 240 hp at 3200 rpm takeoff; Fuel Capacity 34 gal. 

PERFORMANCE 
Maximum Speed 103 mph at 3000 ft.; Cruise Speed 90 mph at 5000 ft.; 
Rate of Climb 1075 fpm at Sea Level at G.W.; Sen'ice Ceiling 15,750 ft.; 
Range with Maximum Fuel Load 198 mi. 

Bell HTL-7 (Navy) 
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Bell HU-lA Iroquois (Army) 

REMARKS 

The HU -1 Iroquois has been called by Bell an aerial hotrod. 
The turbine-powered helicopter can outclimb some World War 
II fighter planes, and 60 seconds after a pilot enters the cabin 
he can have the craft in flight one mile away. The Iroquois can 
carry from six to eight people, including crew. It's a single­
rotor ship with conventional tail rotor and is powered by a free­
turbine Lycoming T-53 engine, 860 horsepower derated to 770 
at 6400 rpm. At its Fort Worth plant Bell is producing an un­
disclosed quantity of the HU-1 under a multi-million-dollar con­
tract being administered by the Air Force . . 

SPECIFICATIONS 

Main Rotor Diameter 44 ft.; Length 42 ft. 8 in.; Height 11 ft. 4 in.; 
Empty Weight 3790 lb.; Engine One Lycoming T-53, 770 hp normal 
rated at 6400 rpm. 

PERFORMANCE 
Maximum Speed 142 mph; Cruise Speed liS mph at Sea Level; 
Hovering Ceiling 14,400 f t.; Range with Maximum Fuel Load 210 mi. 
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BOEING AIRPLAl~E CO. 
SEATTLE H, WASHfNGTON 

REMARKS 
The first production airplane of the Boeing 707 commercial jet 
series made its maiden flight December 20, 1957, with Pan Amer­
ican World Airways putting the airplane into transoceanic service 
October 26, 1958, and American Airlines following with trans­
continental service January 25, 1959. 
The prototype jet airliner, built as a private venture by Boeirtg 
at a cost of more than $16,000,000 amassed more than 1000 
hours in its four years of flight testing, while the first three of 
the production airplanes used for Civil Aeronautics Administra­
tion certification testing raised the overall total to more than 
1650 hours. In addition, the new jet transports benefited by the 
thousands of hours of flight time logged by their military coun­
terpart, the Boeing KC-135 jet multipurpose tanker-transports 
which went into service in 1957. 
Including the prototype, there are six Boeing jet airliners; the 
others are the 707-120, the 707-220, the 707-320, the 707-420 and 
the 720. Weighing in at 248,000 pounds as compared with the 
prototype's 190,000, the -120 is principally intended for con­
tinental use. The -220 is identical in airframe and body size to 
the -120, but will be powered by Pratt & Whitney JT4 turbojet 
engines, larger and of greater thrust than the JT3. 
The -320 and the -420 are the Intercontinental 707s, which par­
tially fulfill the growth potential Boeing designed into the basic 
707 series. Weighing more than 295,000 pounds, they are 8 feet, 
5 inches longer overall than the -120, -220, and 720, have II feet 
7 inches more wingspan, and 500 square feet of a<;lditional wing 
area. Fuselage diameter, . 148 inches, is the same in all models. 
Only difference between the -320 and -420 is the engines, the 
former using Pratt & ·whitney JT4s and the latter Rolls-Royce 
"Conways." 

SPECIFICA TJONS (-120) 
Span 130 ft. I 0 in.; Height 38 ft. 5 in.; Length 144 ft. 6 in .; Engines 
Four Pratt & ' 'Vhitney JT3C-6 turbojet, more than 10,000 lb. thrust; 
Gear tricycle, main undercarriage units, four-wheel trucks, dual nose 

wheels. 

PERFORMANCE 
Cruise Speed 591 mph; Cruising Altitude 25,000 to 40,000 ft. 



Boeing 720 Jet Transport 

REMARI<S 
Designed to operate profitably in the medium range area, the 
Boeing 720 combines low cost with excellent operational flex­
ibility. Associated with its capability to operate over existing 
route segments is the ability of the 720 to utilize present runways 
and terminal facilities througout the entire airline system. The 
720 offers a high level of safety, ease of maintenance and inspec­
tion, long life, minimum structural weight and reliability based 
on experience and extensive test programs. The seats are 
mounted on continuous tracks recessed in the floor, allowing use 
of four, five and six-abreast seating. In less than ten minutes 
each row of seats and its accompanying overhead service unit 
can be repositioned or replaced. Windows are spaced at 20-inch 
intervals to insure an unobstructed view regardless of seat spac­
ing. This flexibility permits a choice of seating combinations 
ranging from the luxurious four-abreast interior to the six-abreast, 
149-passenger tourist arrangement. 

SPECIFICATIONS 
Span 130 ft. 10 in.; Length 136 ft. 2 in.; Height 38 ft. 5 in.; Empty 
Weight 103,145 lb .; Engines Four Pratt & Whitney JT3C-7; Fuel 
Capacity 11 ,500 gal.; Wing Area 2433 sq. ft. 

PERFORMANCE 
Maximum Speed more than 600 mph; Maximum Range 3300 mi.; 
Cruising Altitude 15,000 to 40,000 ft. 
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REMARKS 
KC-l35s are now m service with the Air Force, replacing 
the KC-97 as the Air Force's standard multi-purpose aerial re­
fueling tanker-transport. The last of 888 KC-97s built by Boeing 
at Renton was rolled out only moments before the first appear­
ance of the - KC-135. The high-speed Flying Boom refueling 
equipment with which the KC-135 is equipped was flight-tested 
earlier on the Boeing 707 prototype. Soon after being_ placed 
in operational status with SAC, the KC-135 set a series of new 
records. 

SPECIFICATIONS 
Span 130 ft. 10 in.; Length 136 ft. 3 in.; Sweepback 35 deg.; Height 
38 ft. 5 in.; Weight more than 250,000 lb.; Engines Four Pratt & 

Whitney ]57 turbojet, 10,000 lb. thrust class; Gear tricycle, main under­
carriage units, four-wheel trucks, dual nose wheels. 

PERFORMANCE 
Speed more than 600 mph; Ceiling more than 35,000 ft.; Range more 

than 4000 mi. 

Boeing KC-135 Jet Tanker-Transport 
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Boeing B-52G Missile Platform Bomber 

REMARKS 
The first production model of the B-52G was rolled from the 
Boeing plant in Wichita, Kansas, July 23, 1958. 
The new Stratofortress can span oceans and return to bases in 
the United States without refueling, and will carry two GAM-77 
"Hound Dog" air-to-surface missiles which can be released 
hundreds of miles from their targets. The missiles are in addi­
tion to the Stratofort's prime bomb load which can be saved for 
still another target. 
A new fuel system and new type of engine enable the B-52G 
to fly at sustained speeds in excess of 650 miles an hour without 
the range-limiting fuel efficiency penalty associated with bombers 
capable of brief supersonic clashes. Principal feature of the fuel 
system is the wing in which integral tank construction forms 
virtually one huge fuel tank of the entire wing. 
The B-52F was phased out in 1959. Production on the G will 
continue through 1960 when it will be replaced by the new H 
model, in pre-production at year-end. 

SPECIFICATIONS 
Span 185 feet; Length 157 ft. 6.9 in.; Sweepback 35 deg.; Height 40 ft. 
8 in.; Weight more than 450,000 lb.; Engines Eight Pratt & Whitney 
J57-43W turbojet, more than 10,000 lb. thrust class; Gear eight main 
wheels in tandem with single outrigger wheels near wing tips. 

PERFORMANCE 
Very high-speed, long-range heavy bomber with a service ceiling over 
50,000 feet , speed more than 650 miles per hour, and unrefueled range 
of more than 6,000 miles. 
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REMARKS 
The first XB-47 flight took place December, 1947, and more 
than I 300 have been built. The RB-47E differs from the stand­
ard model in having a longer nose, more windows, and air-con­
ditioned camera compartment in place of bomb bay. Crew for 
this model are pilot, copilot riding in tandem, and observer-pho, 
tographer. Among the features of the B-47 are the thin flexible 
wings "hich have a drooped appearance on the ground chang­
ing to a slight dihedral in flight. A B-47 set a new jet endurance 
record during 1954 with a 21,000 mile flight in 47 hours and 
35 minutes with the aid of aerial refueling. Crew: three. 

SPECIFICATIONS 
Span 116 ft.; Sweepback 35 deg.; Length 107 ft.; Height 28 ft.; Gross 
Weight more than 200,000 lb.; Normal Bomb Load more than 20,000 
lb.; Engines Six General Electric J47, 6000 lb. thrust normal rated; 
Provisions for 33 external ATO units, 1000 lb. each and 'Yater injection 
systems providing 17 percent power increase; Gear dual main wheels 
in tandem with a single outrigger under each inboard pod. 

PERFORMANCE 
Maximum Speed more than 600 mph; Service Ceiling over 40,000 ft.; 

Range more than 3000 mi. 

Boeing RB-47E Medium Bomber 
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BRANTLY HELICOPTER CORP. 
FREDERICK, OKLAHOMA 

Brantly B-2 

REMARKS 
Type certificate 2H2 was awarded to the Brantly Helicopter 
Corporation, Frederick, Oklahoma, on April 27, 1959. 15 Model 
B-2 helicopters had been delivered at year-end. 

SPECIFICATIONS 
Height 6 ft. 11.75 in.; Empty Weight 990 lb.; Rotor Diameter 23.9375 
ft .; Wing Loading 3.58 lb. per sq. ft.; Power Loading 9.04 lb. per 
bhp; Engines VO 360 AlA Lycoming, 177 hp normal rated; Fuel 
Capacity 31 gal. 

PERFORMANCE 

Maximum Speed 100 mph at 138 hp at 2900 rpm at Sea Level; 
Cruise Speed 90 mph at 110 hp at 2900 rpm at Sea Level; Rate of 
Climb 1580 fpm at Sea Level; Service Ceiling 9600 ft.; Absolute 
Ceiling 10,300 ft.; Range with Maximum Fuel Load 300 mi. 
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CAL LAIR 
AFTON, WYOMING 
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REMARKS 
Fuel tanks are in the wing panels for added safety and increased 
capacity. This· model is a very high performing agricultural air­
plane. CallAir also manufactures the A-5 agricultural plane, 
identical in outward appearance to the A-6. Maximum speed of 
the A-5 is 100 miles per hour; optional equipment -includes 
canopy, starter, generator, spray equipment or dust equipment 
or a combination of both ·which is quick change. Both the 
models A-6 and A-5 are designed especially to give maximum 
pilot protection in the event of an accident. 

SPECIFICATIONS 
Span 35 ft. 5y.j in.; Length 23 ft. 90! in.; Height 7 ft. 10 in.; Empty 
Weight 1170 lb. ; Wing Loading 12.63 lb. per sq. ft.; Power Loading 
13.05 lb. per bhp; Engine Lycoming 0-360-ClA, 180 hp normal rates; 
Fuel Capacity 40 gal.; Propeller Constant Speed; Wing Area 186.1 sq. 
ft.; Aileron Area included sq. ft. 

PERFORMANCE 
Maximum Speed 120 mph at 180 hp at 2700 rpm at 6000 ft.; Cruise 
Speed 110 mph at 75 percent hp at 6000 ft.; Landing Speed 42 mph; 
Rate of Climb llOO fpm at 6000 ft.; Service Ceiling 18,000 ft.; Range 
with Maximum Payload 350 mi.; Range with Maximum Fuel Load 
350 mi. 

CallAir A-6 Agricultural Airplane 
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CESSNA AIRCRAFT CO. 
WICHITA 14, KANSAS 

Cessna 150 High-Wing Monoplane 

REMARKS 

Cessna Model 150 marks the company's re-entry into the two­
place market after seven years absence. The 150 was designed 
for use as a trainer, for charter and rental, and as a two-place 
business airplane. 600 orders were booked the first day the plane 
was introduced. Patroller version with extended range, trans­
parent doors and message chute also available. The 150 is 
available in three models: the standard, the trainer, and the 
"inter-city" commuter. 

SPECIFICATIONS 
Span 33 ft. 4 in.; Length 21 ft. 6 in.; Height 6 ft. 11 in.; Empty Weight 
946 lb.; Wing Loading 9.4- lb. per sq. ft.; Power Loading 15 lb. per bhp; 
Engine One Continental 0-200-A (4-cylinder), 100 hp Max or con­
tinuous, or 100 hp at 2750 rpm takeoff; Fuel Capacity 26 gal.; Propeller 
Sensenich M69CK-52; Wing Area 160 sq. ft.; Aileron Area 17.88 sq. ft.; 
Flap Area 17.24 sq. ft.; Fin Area 7.79 sq. ft.; Rudder Area 6.32 sq. ft.; 
Stabilizer Area 17.38 sq. ft.; Elevator Area 11.14 sq. ft. 

PERFORMANCE 
Maximum Speed 124 mph at 100 hp at 2750 rpm at Sea Level; Cruise 
Speed 121 mph at 70 percent hp at 2650 rpm at 9000 ft.; Landing Speed 
54 mph flaps up-50 mph flaps down; Rate of Climb 740 fpm at Sea 
Level; Service Ceiling 15,300 ft.; Range with Maximum Fuel Load 520 
mi. at max. cruise; range 630 mi. using 43 percent power at 10,000 ft. 
(economy cruise). 
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Cessna 172 

REMARKS 

The four-place all-metal model 172 was introduced in 1956 with 
new "Land-0-Matic" gear to make flying easier primarily for 
businessmen learning to fly. The low center of gravity allowed 
by the new type gear provides excellent maneuverability, ease of 
landing, and ground handling. The all-metal airplane is also 
equipped with "Para-Lift" flaps for greater lift on takeoff runs 
and slow, easy desc'ent when landing. More than 3000 have been 
manufactured and delivered since the airplane was first intro­
duced. The 172 holds the world endurance flight record. 

SPECIFICATIONS 
Span 36 ft.; Length 26ft. 4 in.; Height 8ft. 1lin.; Empty Weight 1252lb.; 
Gross Weight 2200 lb.; Wing Loading 12.6 lb. per sq. ft.; Power Load­
ing 15.2 lb. per bhp. Engine Continental 0-300-C (six cylinder), 145 
hp; Fuel Capacity 42 U. S. gal.; Propeller McCauley all-metal fixed 
pitch; Wing Area 174 sq. ft. 

PERFORMANCE 

Maximum Speed 140 mph at 145 hp at Sea Level; Cruise Speed 131 
mph at maximum recommended cruise, 8000 ft. at 70 percent power; 
Rate of Climb 730 fpm at Sea Level ; Service Ceiling 15,100 ft.; Range 
with l'vfaximum Payload 545 mi. or 4.2 hours at 131 mph true air speed; 
Range with Maximum Fuel Load 790 mi. or 8.3 hours with true air 
speed of 95 mph. 
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REMARKS 
The four-place Model 175 was introduced in 1958 to expand 
the low price field and to offer a faster and higher performance 
airplane between the Cessna 172 and the Cessna 180-182 and 
Skylane. A new companion model, the Skylark, will be offered in 
1960. The 175 is equipped with a new geared engine and a new 
type floating cowl suspension that offers unusually quiet and 
vibration-free operation. The airplane is also certificated for ski 
and float installations. 

SPECIFICATIONS 
Span 36 ft :; Length 26 ft. 4 in .; Height 8 ft. 6 in ; Empty Weight 1339 
lb.; Wing Loading 13.5 lb. per sq. ft.; Power Loading 13.4 lb. per bhp; 
Engine One Continental G0-300-C six-cylinder, 175 hp at 3200 rpm 
takeoff; Fuel Capacity 52 gal.; Propeller McCauley FC 8467; Wing Area 
175 sq. ft .; Aileron Area 18.30 sq. ft.; Flap Area 21.23 sq. ft.; Fin Area 
10.76 sq. ft.; Rudder Area 7.28 sq. ft.; Stabilizer Area 19.72 sq. ft.; 
Elevator Area 14.87 sq. ft. 

PERFORMANCE 
Maximum Speed 147 mph at 175 hp at 3200 rpm at Sea Level; Cruise 
Speed 140 mph at 70 percent hp at 10,000 ft.; Landing Speed 53 mph 
flaps down-62 flaps up ; Rate of Climb 850 fpm at Sea Level; Service 
Ceiling 15,900 ft .; Range at max. cruise speed 590 mi .; Range at 
economy cruise (max. range) 39 percent power at 10,000 ft. 755 mi. 

Cessna 175 Four-Place Monoplane 

' 
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Cessna Model 180 

REMARKS 

The Model , 180 was first introduced by Cessna in 1953. Since 
that time it has attained world-wide recognition as a high-per­
formance bush country airplane and is being used all over the 
world. The 180 is certificated for skiis and amphibian as well 
as standard floats. It is widely used in Alaska, Canada, and 
Central and South America in areas of rugged terrain. 

SPECIFICATIONS 
Span 36 ft.; Length 26 ft.; Height 7 ft. 6 in .; Empty Weight 1530 lb.; 
Gross \'\Teight 2650 lb.; Wing Loading 15.1 lb. per sq. ft.; Power Load­
ing 11.5 lb. per bhp; Engine Continental 0-470-L, 230 hp at 2600 rpm; 
Fuel Capacity 65 gal.; Propeller All-Metal constant speed; Wing Area 
174 sq. ft. 

PERFORMANCE 
Maximum Speed at Sea Level 170 mph; Cruise Speed 160 mph; Rate 
of Climb 1130 fpm at Sea Level; Cruising Range 675 mi.; Service Ceil­
ing 21,500 ft.; Maximum Range 845 mi. 

-- -~ 
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Cessna Skylane 

REMARKS 

The Skylane is a deluxe version of the four-place 182, also being 
produced by Cessna, and sells fully equipped for a package price. 
The standard airplane is equipped with a full-panel, overall three­
tone exterior paint design, tinted glass and wheel speed fairings. 
The new model was first introduced in 1958. The 182 was intro­
duced in 1956 and more than 2,100 have been produced. 

SPECIFICATIONS 
Span 36 ft.; Length 27 ft. I in.; Height 9 ft. 9 in.; Empty Weight 1632 
lb .; Wing Loading 15.1 lb. per sq. ft.; Power Loading 11.5 lb. per bhp; 
Engine One Continental 0-470-L six-cylinder, 230 hp at 2600 rpm take­
off; Fuel Capacity 65 gal.; Propeller Hartzell or McCauley all-metal 
constant speed; Wing Area 174 sq. ft.; Aileron Area 18.30 sq. ft.; Flap 
Area 21.23 sq. ft.; Fin Area 11.20 sq. ft.; Rudder Area 6.95 sq. ft.; 
Stabilizer Area 20.94 sq. ft.; Elevator Area 13.92 sq. ft. 

PERFORMANCE 
Maximum Speed 170 mph at 230 hp at 2600 rpm at Sea Level; Cruise 
Speed 160 mph at 70 percent hp at 8000 ft .; Landing Speed 62 mph 
flaps up-56 mph flaps down ; Rate of Climb 1030 fpm at Sea Level; 
Service Ceiling 19,800 ft. ; Range at Maximum cruise 70 percent power 
at 8000 ft. 675 mi.; Maximum Range 845 mi. 
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Cessna Model 210 

REMARKS 

An all new model, the 210 was introduced as an addition to 
Cessna's 1960 commercial line. It is a single-engine airplane with 
a combination of high wing and retractable landing gear. The 
210 fits into the Cessna line between the Skylane and the twin 
Model 310D. 

SPECIFICATIONS 
Span 36.5 ft. ; Length 26.4 ft .; Height 8.15 ft. ; Empty W eight 1735 lb.; 
W ing Loading 16.5 lb. per sq. ft. ; Power Loading 11.2 lb. per bhp; 
Engine Continental I0-470-E (fuel injection), 260 hp at 2625 rpm 
takeoff; Fuel Capacity 65 gal. ; Wing Area 175.5 sq. ft.; Aileron Area 
18.30 sq . ft. ; Flap Area 21.23 sq. ft. ; Fin Area 11.20 sq. ft. ; Rudder Area 
6.95 sq . ft. ; Stabilizer Area 20.94 sq . ft. ; Elevator Area 14.03 sq. ft. 

PERFORMANCE 
Maximum Speed 199 mph at 260 hp at 2625 rpm at Sea Level; Cruise 
Speed 190 mph at 75 % power at 7000 ft. ; Landing Speed 59 mph; Rate 
of Climb 1300 fpm at Sea Level; Service Ceiling 20,700 ft.; Absolute 

. Ceiling 22,400 ft. ; R ange at Maximum Cruise 755 mi.; Maximum Range 
at Economy Cruise 1100 nii. 
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REMARKS 
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Cessna 310D 

Outstanding performance and 220-mile-per-hour cruise are 
standard on this five-place model. Oxygen and 30-gallon auxiliary 
fuel system are available as optional equipment. The new 31 OD 
was to be introduced in January, 1960. Comfort and convenience 
changes plus new "flight sweep" styling of the vertical fin are 
included in the new 310D model. 

SPECIFICATIONS 
Span 36 ft.; Length 29.5 ft .; Height 9.93 ft.; Empty Weight 3037 lb.; 
Gross Weight 4830 lb. ; Wing Loading 27.6 lb . per sq. ft .; Power Loading 
9.3 lb . per bhp; Engines Two Continental I0-470-Ds 260 hp with fuel 
injection ra ted at 2625 rpm; Fuel Capacity 100 gal. carried in wing tip 
tanks, no inboard fuel as standard; Propeller constant speed full feather­
ing; Gear tricycle; Wing Area 175 sq. ft. 

PERFORMANCE 
Maximum Speed at Sea Level 242 mph; Cruise Speed 220 mph; Rate of 
Climb 1800 fpm; Service Ceiling 21,300 ft.; Range with Maximum 
Payload 825 mi.; Maximum Range with Auxiliary Fuel 1440 mi. 
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REMARKS 

The Cessna T-37 twm-Jet intermediate trainer 1s m use at Air 
Force Training schools throughout the United States, and has 
been insn-umental in introducing jets into the earliest phases of 
flight training. The aircraft features side-by-side seating of stu­
dent and instructor, a feature which has had notable effects of 
speeding training, increasing effectiveness and building confi­
dence. The T-37B, with higher thrust engines and increased com­
munication and navigation equipment, entered Air Force service 
m ovember, I 959. 

SPECIFICATIONS 
Span 33 ft. 9 in.; Length 29 ft. 3 in .; Height 9 ft. 2 in.; Empty Weight 
406 1 lb .; Wing Loading 35.7 lb . per sq. ft.; Power Loading 3.2 lb. per lb. 
of thrust; Engines Two Continental J69-T25s, 880 lb . thrust normal 
rated, or 1025 lb . thrust at 21,730 rpm takeoff; Fuel Capacity 321 gal.; 
Wing Area 183.9 sq. ft.; Aileron Area 11.3 sq. ft.; Flap Area 15.1 sq. ft.; 
Fin Area ll.5 sq. ft.; Rudder Area 6.2 sq. ft.; Stabilizer Area 34.9 sq. ft.; 
Elevator Area 11.6 sq. ft. 

PERFORMANCE 
l"vfaximum Speed 408 mph at Military Power a t 21,730 rpm at 35,000 ft.; 
Cruise Speed 368 mph at normal rated power at 20,700 rpm at 35,000 ft.; 
Gross Weight Landing Speed 85 mph; Rate of Climb 3200 fpm at S. L.; 
Service Ceiling 39,200 ft.; One-half fuel Absolute Ceiling 44,000 ft.; 
Range with Maximum Payload 796 mi.; Range with Maximum Fuel 
Load 796 mi. 

Cessna T-37B Trainer 
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Cessna U-3A 

REMARKS 
The U-3A Is an off-the-shelf version of the Cessna Model 310 
and was purchased by the Air Force to meet the need for low­
cost and low-maintenance administrative and light cargo trans­
portation. Air Force has purchased 160 of the light twins. 

SPECIFICATIONS 
Span 36 ft.; Length 26 ft.; Height 10 ft. 6 in.; Empty Weight 3146 lb.; 
Gross Weight 4830 lb.; Wing Loading 27.6 lb. per sq. ft.; Power Load­
ing 10.05 lb. per bhp; Engines Two Continental 0-470-M, 240 hp at 
2600 rpm takeoff; Fuel Capacity 130 gal.; Propeller Two-bladed Hart­
zell full feathering, constant speed; vVing Area 175 sq. ft.; Aileron Area 
13.4 sq. ft .; Flap Area 22.9 sq. ft.; Fin Area 14.08 sq. ft.; Rudder Area 
11.78 sq. ft.; Stabilizer Area 32.15 sq. ft.; Elevator Area 22.1 sq. ft. 

PERFORMANCE 
Maximum Speed 230 mph at 240 hp at 2600 rpm at Sea Level; Cruise 
Speed 210 mph at 70 percent hp at 2300 rpm at 8000 ft.; Landing 
Speed 95 mph (single-engine go around); Rate of Climb 1590 fpm at 
Sea Level; Service Ceiling 20,000 ft.; Absolute Ceiling 21,300 ft.; Range 
with Maximum Fuel Load 1125 st. mi. 
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REMARKS 
Cessna introduced a new helicopter, embodying inherent stability 
characteristics comparable to those of a fixed wing aircraft, to the 
armed forces in mid-1959. The new helicopter, designated the 
CH-IC, represents a substantial technical advancement which 
qualifies the ship for instrument flight operation without the 
necessity for electronic stabilizing devices. In addition to its 
instrument capability, the CH-IC was designed for reconnaissance- ­
observation, light personnel transport, and instrument training 
missions. It is a four-place helicopter with a maximum gross 
weight of 3100 pounds. It was officially approved by the FAA and 
issued a type certificate in late July, 1959. It is currently being 
demonstrated to all branches of the military service. 

SPECIFICATIONS 
Rotor Diameter 35 ft.; Power Loading 11.5 lb. per bhp; Engine Con­
tinental Motor FS0-470-A, 270 (net) hp normal rated, or 270 (net) hp 
at 3000 and 3200 rpm takeoff; Fuel Capacity 60 plus 30 aux. gal. 

PERFORMANCE 
Maximum Speed 122 mph; Cruise Speed 100-122 mph at S. L.; Rate of 
Climb 1030 fpm at 8000 ft.; Service Ceiling 15,200 ft.; Absolute Ceiling 
15,600 ft. ; Range with Maximum Payload 262 mi.; Range with Maxi­
mum Fuel Load 400 mi. 

Cessna CH-lC Helicopter 
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CHAMPION AIRCRAFT CORP. 
OSCEOLA, ~SCONSIN 

Champion Sky-Trac 

REMARKS 
Sky-Trac by Champion for 1959 is a brand new 140 hp two or 
three-place ship which cruises at 125 miles per hour, turns on a 
dime, has stall speed of 42 miles per hour, has a 719 pound pay­
load and can take off or land over a 50-foot obstacle fully loaded. 
It is completely adaptable for spray use, for floats or skis. 

SPECIFICATIONS 
Span 33 ft. 5 in.; Length 22 ft. I in.; Wing Loading 9.69 lb. per sq. ft.; 
Power Loading 12.22 lb. per bhp; Engine One Lycoming 0290-D2-B, 135 
hp normal rates, or 140 hp at takeoff; Fuel Capacity 37 gal.; Propeller 
metal; No flaps. 

PERFORMANCE 
No data available. 

REMARKS 

Tri-Traveler by Champion for 1959 features tandem seating, 
extreme visibility, complete dual controls, new handsome in­
teriors in harmony with exteriors, airline-type full gyro instru­
ment panel, short landing and takeoff even without flaps, 
hydraulic brakes, improved no-bounce tricycle gear with fully 
steerable nose wheel that locks straight in flight. 

SPECIFICATIONS 

Span 35 ft. 2 in.; Length 21 ft. 8 in.; Height 8 ft. 8 in.; Empty Weight 
968 lb.; Wing Loading 8.8 lb. per sq. ft.; Power Loading 16.5 lb. per 
bhp; Engine One 4-cylinder Continental model, 90C-12F, 90 hp normal 
rates, or 95 hp at takeoff; Fuel Capacity 26 gal.; Propeller metal; No 
flaps. 

PERFORMANCE 
Maximum Speed 135 mph; Cruise Speed 108 mph; Landing Speed 40 
mph; Rate of Climb 900 fpm. 

Champion Tri-Traveler 



CHANCE VOUGHT AIRCRAFT, INC. 
DALLAS, TEXAS 

REMARKS 
The Crusader III, a Mach 2-plus, highly automated, all-weather 
fighter, is serving the National Aeronautics and Space Administra­
tion in studies of no.ise problems in supersonic aircraft, automatic 
pilot projects and high speed tracking by radar. Designed into the 
plane, which made its first flight June 2, 1958, is an advanced 
automatic flight control system and an airborne missile control 
system which allows the pilot maximum concentration on his 
mission. The aircraft can climb, cruise, orbit and hold a heading 
at the push of a button. In appearance the FSU-3 resembles the 
FSU-1 but is of a completely re-engineered design. It is larger, 
has a longer pointed nose, forward swept airscoop and, like the 
F8U-l and 2, a two-position wing, a feature of the Crusader series. 
Supplementing the wing is a boundary layer control system. Two 
movable ventral fins located near the tail extend horizontally in 
low-speed flight and are turned downward at a nearly 90 degree 
angle to give additional stability at the very high Mach numbers 
at which the aircraft operates. 

SPECIFICATIONS 
Span 39 ft. 11.4 in.; Length 58 ft . 8.8 in.; Height 16 ft. 4.5 in.; Engine . 
Pratt & Whitney ]75. 

PERFORMANCE 
Ma.,ximum Speed above Mach 2. 

Chance Vought FSU-3 
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REMARKS 
The first production model F8U-2 made its initial flight at the 
Chance Vought Aircraft plant at Dallas on August 20, 1958. 
Capable of speeds approaching Mach 2, the F8U-2 is an advanced 
version of the F8U-l Crusader, but has a more powerful engine 
and improved fire control and radar systems. Two fixed low­
aspect-ratio fins have been added under the tail section to pro­
vide added stability at the higher speeds at which the FSU-2 

operates and two small afterburner airscoops have been mounted 

atop the tail cone. Like the FSU -I, the carrier-based F8U -2 has 
a two-position wing, making it possible for the fighter to achieve 
very high speeds and yet land on a small area of carrier deck. 
Armament consists of Sidewinder guided missiles, four 20-milli­
meter cannons and 32 2.75-inch rockets. The FSU-2 is opera·· 
tiona1 in Fleet units. 

The 1000-mile-an-hour-plus FSU-1 Crusader currently is oper­
ating with Fleet squadrons both on land and at sea. The high­
performance aircraft, in production at Chance Vought Aircraft 
at Dallas, added to its list of honors by winning for the Navy 
and Vought the Collier Trophy in December, 1957, and earning 
for Vought in March, 1958, the first Certificate of Merit awarded 
by the Navy Bureau of Aeronautics. The F8U-1 saw service in 
both the Lebanon and Formosan areas. First flight of the high­
wing fighter was on March 25, 1955. Armament consists of 
Sidewinder missiles, four 20-millimeter cannon and 32 2.75-inch 
rockets. 

SPECIFICATIONS 
Span 35 ft. 8 in.; Length 54 ft. 2.75 in.; Height 15 ft. 9.1 in.; Engine 
Pratt & Whitney J57 P-16. 

PERFORMANCE 
Maximum speed approaching Mach 2. 

Chance Vought FSU-2 
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COLONIAL AIRCRAFT CORP. 
SANFORD, MAINE 

Colonial C-2 Skimmer IV 

REMARKS 
The four-place model C-2 is a: single-engine amphibian in pro­
duction. Excellent short-field capabilities, along with extreme 
stability during water operation, are key features of the Skimmer. 
The fuel tank, is located in the hull, behind the baggage compart­
ment. Landing gear and flaps are hydraulic and the nose wheel, 
when retracted, extends partially from the bow serving as nose 
bumper. 

SPECIFICATIONS 
Span 34 ft. 2 in.; Length 23 ft. 6 in.; Height 9 ft. 4 in.; Empty Weight 
1525 lb. ; Gross Weight 2350 lb.; Wing Loading 15 lb. per sq. ft.; Power 
Loading 13 lb. per bhp; Engine One Lycoming 0-360, 180 hp normal 
rates; Fuel Capacity 40 gal.; Propeller Hartzell Metal-Blade; Wing Area 
156 sq. ft. 

PERFORMANCE 
Maximum Speed 136 mph at 180 hp at 2700 rpm at 8000 ft.; Cruise 
Speed 130 mph at 135 hp at 2400 rpm at 8000 ft. ; Landing Speed 52 
mph; Rate of Climb 800 fpm at Sea Level; Service Ceiling 15,000 ft.; 
Absolute Ceiling 18,000 ft.; Range with Maximum Payload 500 mi.; 
Range with Maximum Fuel Load 600 mi. 
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CONVAIR, A DIVISION OF GENERAL DYNAMICS CORP. 
SAN DIEGO 12, CALIFORNIA 

Convair B-58 Hustler 

REMARKS 
Flight testing of the supersonic B-58 Hustler boraber was inten­
sified during 1959, with both Convair-Fort Worth and the B-58 
Task Force at nearby Carswell Air Force Base conducting various 
phases of the program. The test fleet of aircraft logged several 
hundred hours of supersonic flight time and conducted numerous 
system tests, pod drops, and refueling missions. Ip one series <1£ 
flight tests, the B-58 successfully demonstrated its ability to 
sneak under radar defenses to strike at enemy bases by making 
a hedge-hopping flight of 1400 miles from Fort Worth to 
Edwards Air Force Base, California, flying at 700 miles per hour 
at less than 500 feet above ground. 
First tactical model of the B-58 was scheduled for delivery to 
the Air Force Strategic Air Command in October 1959. The 
Mach 2 B-58 was first flown November 11, 1956. Developed by 
Convair for the Air Force, the bomber carries its strategic strik­
ing power in a missile-like pod under the fuselage. The pod 
may carry additional fuel, lethal bombs, reconnaissance cameras, 
or electronic counter-measures equipment. The Hustler employs 
the Convair-pioneered delta wing for speed and stability, even 
in the thin air of the stratosphere. 

SPECIFICATIONS 

Gross Weight over 160,000 lb.; Span 56 ft. 10 in.; Length 96 ft. 9 in.; 
Height 30 ft.; Engines Four General Electric J79-5A turbojet pod­
mounted; Wing Area 1542 sq. ft. 

PERFORMANCE 

Maximum Speed over 1300 mph (Mach 2); Service Ceiling above 50,000 
ft.; Range Intercontinental, with mid-air refueling; Design Bomb Load 
Nuclear; Crew Three; Fuel Capacity more than 15,000 gal.; Landing 
Gear tricycle (dual-wheel nose gear, eight-wheel truck main gear). 
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REMARKS 
The single-seat F-l06A carries Hughes Falcon GAR-3 missiles 
and Douglas Genie MB-1- nuclear warhead. The F-I06B is the 
two-seat version of the F-l06A with all-weather capabilities and 
carrying the same armament. First flight of the F-l06A was 
made December 26, 1956, at Edwards Air Force Base, California. 
First flight of the F-l06B was on April 9, 1958, at the same base. 
First deliveries of the F-l 06A to operational Air Force North 
American Air Defense Command squadrons were made in 1959. 

SPECIFICATIONS 
Span 38 ft. 1.6 in .; Length 70 ft. 8.78 in.; Height 20 ft. 3.33 in.; 
Engine One Pratt & Whitney ]75-P 17 turbojet with afterburner 15,000 
lb. thrust class; Wing Area 631.23 sq. ft.; Elevon aft on hinge line 
66 .60 sq. ft.; Rudder Area aft of hinge line 11.10 sq. ft.; Fin Area 
93.90 sq. ft. 

PERFORMANCE 
Maximum Speed Mach 2 plus; Landing Speed 166.75 mph (All other 
details are classified); Ceiling above 50,000 ft. 

Convair F-106A Delta Dart Interceptor 
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REMARKS 
The basic Convair 880 was designed specifically for favorable 
operating costs on flights ranging from 300 miles up to transcon­
tinental distances. The intercontinental Convair 880 retains the 
basic 880's medium-range capability and economy and also em­
bodies the extra fuel capacity needed to extend the aircraft's 
range to transoceanic service. Both Convair 880s can cruise at 
615 miles per hour. Range of the basic 880, with first-class pay­
load and normal fuel reserves, is 3450 statute miles. The addi­
tional fuel capacity of the intercontinental 880 extends its range 
with normal fuel reserves to 4210 statute miles. In a first-class, 
four-abreast seating arrangement, Model 880 carries 88 passen~ 
gers. In its five-across standard coach seating, it will carry I 10 
persons. First flight of the basic Convair 880 was J anuary 27, 
1959, that of the intercontinental in the fall of 1960. Initial 
880 airline service will begin in the spring of 1960, following 
exhaustive Convair and Federal Aviation Agency flight tests 
utilizing three production aircraft. 

SPECIFICATIONS 
Span 120 ft.; Length 129 ft. 4 in.; Height 36 ft. 3.7 in .; Empty Weight 
84,300 lb. ; Wing Loading 92.25 lb. per sq. ft. at maximum to weight 
of 184,500 lb.; Engines Four General Electric CJ805-3 turbojet, each 
with 11 ,200 lb. thrust ; optional, General Electric CJ805-3B with 
11 ,650 lb. static thrust; Fuel Capacity 10,770 gal.; Wing Area 2000 
sq. ft. ; Rudder Area 82.4 sq. ft .; Elevator Area 88.3 sq. ft.; Horizontal 
Tail Area 395 sq. ft.; Vertical Tail Area 295 sq. ft. 

PERFORMANCE 
Max imum Speed 61 5 mph a t maximum cruise thrust at 22,500 ft.; 
Cruise Speed 556 mph at M ach 0.84 at 35,000 ft.; Landing Speed 
145 mph, 1.3 Stall Speed L anding Weight 121,000 lb. ; Rate of Climb 
3700 fpm at Sea Level; Service Ceiling 40,000 ft., 8000 ft. cabin alti­
tude at 40,000 ft . airplane altitude, 8.2 psi cabin pressure differential; 
R ange with Maximum Payload 3450 s. mi.; Range with Maximum 
Fuel Load 3450 s. mi., reserve fuel for 200 nautical mi. plus % hr. 

Convair 880 Commercial Jet Transport 
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Convair 600 Jet Transport 

REMARKS 
The Convair 600 is a medium-range jet airliner with enough 
cruising speed and fuel capacity to fly nonstop transcontinental 
routes at near sonic speeds. The transport can fly both medium 
and long-range routes at premium speeds; and with full reserves, 
carries enough fuel for maximum-range trips of 4400 miles or 
premium speed trips up to 2860 miles. The CJ-805-23 engines, 
which power the 600, incorporate an additional turbine and fan. 
This aft-fan compresses air flowing around the basic engine and 
exhausts it through a double jet nozzle at low velocity for im­
proved engine efficiency. Also helping to make possible the 
tremendous speed of Model 600 is use of four "speed capsules." 
These capsules resemble inverted canoes extending beyond the 
trailing edge of the swept wing. They increase the airliner's 
speed by delaying formation of shock waves of air which tend 
otherwise to cling to the trailing edge of the wing and create 
drag. Some of the Convair 600's large fuel capacity comes from 
the fact that these speed capsules also function as fuel tanks. 
The plane can seat 96 first-class passengers in the regular four­
across, wide-aisle, deluxe version and in the six-place lounge. A 
five-across, standard coach seating arrangement can accommodate 
121 passengers. American Airlines has ordered 25 Convair 600 
jet airliners and has taken an option on an additional 25. 
Swissair and SAS have ordered nine with an option for four 
more. Deliveries will begin in March, 1961. 

SPECIFICATIONS 
Span 120 ft.; Length 139 ft. 5 in .; Height 39 ft. 6 in.; Empty Weight 
II0,750 lb .; Wing Loading 106 lb. per sq. ft. at maximum to weight 
238,200 lb.; Engines Four General Electric CJ805-23 aft-fan turbojet, 
each with 16,100 lb. static thrust; Fuel Capacity 15,110 gal. ; Wing 
Area 2250 sq. ft.; Rudder Area 82.4 sq . ft. ; Elevator Area 98.0 sq. ft.; 
Horizontal Tail Area 426.5 sq. ft.; Vertical Tail Area 295 sq. ft. 

PERFORMANCE 
Maximum Speed 635 mph at maximum cruise thrust at 21,500 ft .; 
Cruise Speed 570 mph at Mach 0.86 at 35,000 ft.; Landing Speed 137 
mph, 1.3 Stall Speed, Landing Weight 151,000 lb.; Rate of Climb 
3200 -fpm at Sea Level; Service Ceiling 40,000 ft., 8000 ft. cabin alti­
tude at 40,000 ft. airplane altitude, 8.2 psi cabin pressure differential ; 
R ange with Maximum Payload 4250 mi.; Range with Maximum Fuel 
Load 4400 mi ., reserve fuel for 200 nautical mi. plus :y,; hr. 
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DOMAN HELICOPTERS, INC. 
DANBURY, CONNECTICUT 

REMARKS 
The Doman LZ-5 features a simplified rotor system that is com­
pletely enclosed, self-lubricated, and simple in appearance, fab­
rication, and operation. Blade flapping and drag hinges, damp­
ers, and grease fittings, long employed in conventional rotors, 
are completely eliminated on the Doman. All moving parts, in­
cluding controls, are located within the rotor head and protected 
from the elements. No post-flight maintenance is required. 
Equipped with an eight-cylinder 400 horsepower Lycoming en­
gine, the LZ-5 has a FAA certified gross weight of 5200 pounds 
and will carry a payload of one ton, a payload gross weight ratio 
unmatched by any other helicopter up to 12,000 pounds gross 
weight. 

SPECIFICATIONS 
Length 38 ft.; Height 10 ft. 5 in.; Empty Weight 3250 lb.; Main Rotor 
Diameter 48 ft.; Tail Rotor Diameter 10 ft.; Engine Lycoming S0-
580-AlB, 400 hp at 3300 rpm takeoff; Fuel Capacity ll9 gal. 

PERFORMANCE 
Maximum Speed 100 mph; Cruise Speed 81 mph; Range with Standard 
Fuel Load 486 mi. 

Doman LZ-5 
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DOUGLAS AIRCRAIT CO., INC. 
SANTA MONICA, CALIFORNIA 

Douglas DC-6B Transport 

REMARKS 
The DC-6A and DC-6B transports are enlarged versions of the 
DC-6s which first flew February 15, 1946. First step in the evo­
lution was the DC-6A Liftmaster first flown on September 29, 
1949. This was followed by the DC-6B, first flown February 10, 
1951. Twenty-seven of the world's leading airlines have pur­
chased 270 airplanes of the DC-6B configuration and 12 com­
mercial airlines have ordered more than 44 of the DC-6A cargo 
carriers. Commercial sales of the DC-6 are past the 500 mark. 
The military has ordered the DC-6A series, designated C-118 
by the Air Force and R6D-1 by the Navy. These can be con­
verted to troop transports or hospital planes. 54 to 102 pas­
sengers. 

SPECIFICATIONS 
Span II7 ft. 6 in.; Length 106 ft . 6 in.; Height 28 ft. 8 in.; Empty 
Weight 58,340 lb.; Gross Weight 107,000 lb.; Wing Loading 73.1 lb. 
per sq. ft.; Power Loading 10.7 lb. per bhp; Engines Four Pratt & 
Whitney R-2800-CB-17, 2500 hp normal rated; Fuel Capacity 5512 gal.; 
Propeller Hamilton Standard full feathering reversible pitch; Gear 
tricycle, two sets of dual-type main wheels; Wing Area 1463 sq. ft.; 
Aileron Area 89 sq. ft.; Flap Area 229.4 sq. ft.; Fin Area 93.4 sq. ft .; 
Rudder Area 49 sq. ft.; Stabilizer Area 210.9 sq. ft.; Elevator Area 108.9 

sq. ft. 

PERFORMANCE 
Maximum Speed 360 mph at 1750 hp at 2300 rpm at 18,700 ft.; Cruise 
Speed 315 mph at 1200 hp at 2300 rpm at 22,400 ft.; Landing Speed 
106 mph; Rate of Climb 1100 fpm at Sea Level; Service Ceiling 21,900 
ft.; Range with Maximum Payload 3393 mi.; Range with Maximum 
Fuel Load 4968 mi. 
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REMARKS 
-:'-II m~dels of th~ DC-8 have identical dimensions, differing only 
Ill weight, resultmg from more fuel capacity and structural ac­

commodations for the added fuel on intercontinental models. 
Four powerplants may be selected: Pratt & Whitney JT3C, 

JT3D and JT4A for domestic models and JT3D, JT4A and 
Rolls-Royce Conway for intercontinental versions. First flight 
was May 30, 1958; first delivery in June, 1959; certification Au-

gust, 1959. 

SPECIFICATIONS 
Span 142ft. 5 in.; Length 150ft. 6 in.; Height 42ft. 4 in.; Empty Weight 
domestic 122,698 lb., intercontinental 128,082 lb.; extended range 
130,539 lb.; T. 0. Gross Weight domestic 273,000-276,000 lb., inter­
continental 300,000 lb.; extended range 310,000 lb.; Wing Loading 
96.1-107 lb. per sq. ft. ; Engines Four turbojet: Fuel Capacity domestic 
114,400 gal., intercontinental 151,000 gal.; Wing Area 2770.6 sq. ft.; 
Aileron Area 161.6 sq. ft.; Flap Area 456.9 sq. ft .; Fin Area 222.9 sq. ft.; 
Rudder Area 128.8 sq. ft. ; Stabilizer Area 392 sq. ft.; Elevator Area 

167.1 sq. ft. 

pERFORMANCE . . 
S eed 550 to 600 st. mph; Stall Speed at Maximum Landtng Weigh~ 

1
f6 to 119 st. mph; Design Landing Weight 189,000 to 199,500 lb., 

Cruise Altitude 25,000 to 40,000 ft.; Takeoff Distance 7~00 to 10,200 
ft.; payload 32,000 to 40,000 lb.; Range 5690 to 6050 st. mi. 

Douglas DC-8 Jet Transport 
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Douglas C-133B Heavy Cargo Transport 

REMARKS 
The C-133A and C-133B are capable of transporting any missile 
in the United States Arsenal, including the giant intercontinental 
ballistic missiles. It also can ca rry virtually all of Army field force 
equipment. Costly disassembly of large vehicles and equipment 
is unnecessary, and vehicles are ready for use upon arrival. Two 
cargo entrances permit simulta neous front-and-rear loading into 
the 13,000-cubic-foot capacity cabin which is pressurized to main­
tain a sea level cabin up to 16,000 feet and varying to a 10,000-
foot cabin altitude at 35,000 feet. First C-133B flight was October 
31, 1959. The C-133B, developed for the Military Air Transport 
Service, is produced at the Douglas Long Beach Division. 

SPECIFICATIONS 
Span 179ft. 7.86 in.; Length 157ft. 6.44 in.; Height 48ft. 3 in.; Empty 
W eight 120,363 lb.; Wing Loading 107.0 lb. per sq. ft.; Power Loading 
9.73 lb . p er eshp; Engines T34-P -9W, 5600 eshp normal r a ted, or 7350 
eshp at 11 ,000 rpm ta keoff, Fuel C ap acity 18,236 gal.; Propeller C-W 
CTn5 S-BlOO, 1060-25C5-12 Electric, Full F eathering, Reversible ; vVing 
Area 267!U sq. ft.; Aileron Area 142 sq. ft.; Flap Area 496 .5 sq. ft.; 
Fin Area 354.3 sq. ft.; Rudder Area 182.4 sq. ft.; Stabilizer Area 459.2 
sq. ft .; Eleva tor Area 34 1.5 sq. ft . 

PERFORMANCE 
Maximum Speed 312 knots at Military Power at 286,000 lb. gr. wt. at 
8700 ft. ; Cruise Speed 284 knots a t 95 p ercent normal rated power at 
altitudes va rying from 17,200 ft. a t 280,000 lb. to 35,000 ft . at 140,000 
lb.; L a nding Speed 117 knots at 250,50Jl lb .; Rate of Climb 1280 fpm 
at S. L. MIL power, at 286,000 lb.; Ser vice Ceiling 20,950 ft ., at MIL 
power at 286,000 lb.; Absolute Ce iling 22,500 ft. at MIL power at 
286,000 lb.; Range with Maximum Payload 2000 n. mi., 90,704 lb. 
cargo; R ange with Maximum. Fuel Load 3820 n. mi. , 43,976 lb. ca rgo; 
Design Range 3500 n. mi., 51 ,889 lb. ca rgo. 
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Douglas A3D-2 Skywarrior Attack Bomber 

REMARKS 
Continuing in production at Douglas, El Segundo Division, A3D-2 
Skywarriors are now flying in carrier squadrons as the Navy's most 
potent single striking force. The twin- jet bomber, mightiest ever 
to operate from an aircraft carrier, first flew October 28, 1952. 
Rated in the 600-700 miles-per-hour class, the A3D flies long-range 
missions above 40,000 feet. Primarily designed to deliver nuclear 
weapons, it can also carry a huge variety of other armament on 
twelve bomb bay racks. An in-flight refueling system has been 
developed for installation at the squadron level to convert the 
bomber into a high-speed jet tanker. Permanent configurations of 
the Skywarrior include the A3D-2P, designed exclusively for photo­
graphic missions; the A3D-2Q, modified for electronic reconnais­
sance and counter-measures, and the A3D-2T, the Navy's first jet 
bomber-trainer. These configurations utilize the former bomb 
bay area to accommodate special equipment and additional 
personnel in a new pressurized cockpit and cabin. On March 21, 
1957, a transcontinental speed record was broken when an A3D-l 
completed a round trip from Los Angeles to New York and re­
turn in 9 hours 31 minutes 35.4 seconds (1 hour 46 minutes under 
the old record). Simultaneously, the east-to-west record was 
bettered. This was 5 hours 12 minutes 39.24 seconds, more than 
11 minutes faster than the previous mark. (Both records were 
later topped.) 

SPECIFICATIONS 
Span 72 ft. 5 in.; Length 75 ft. 7 in.; Height 22 ft. 8 in.; Normal Gross 
Weight 70,000 lb.; Engines Two Pratt & Whitney J57s. Guns Two 
(auto. tail turret) 20 mm.; Crew Three (basic). 

PERFORMANCE 
Range more than 2500 n . mi. Other data classified. 
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REMARKS 

The A4D Skyhawk was designed and built at the Douglas El 
Segundo Division. The first flight was made June 22, 1954, and 
fleet deliveries began in mid-1956, following carrier qualifica­
tions. The size of the A4D allows it to operate from carriers 
without folding wings, yet it is capable of carrying out long-range 
missions with nuclear weapons, missiles, bombs, rockets, guns, and 
other weapons. Skyhawks can be refueled from tanker aircraft 
and can also be converted into tankers themselves by carrying 
~xternal fuel tanks on the wing and the Douglas In-Flight Fuel­
Ing Store on the centerline rack. The newest Skyhawk attack 
b omber now in production for the Navy and Ma:t:ine Corps is the 
A4D-?N · · · · f - • equipped with advanced electromc mstrumentation or 
all-·weathe · d 1· r navigation and weapon e Ivery. 

SPECIFICATIONS 
Span 27 f 5 · . · lb. En _t. In .; Length 39ft. 4 in.; Height 15 ft.; Gross Weight 15,000 
c . gine Wright J65; Guns Two 20 rom.; Bomb-rocket-JUissile 
apacity 5000 lb. 

~ERFORMANCE 
ange Tr . 

to fi 
1 

anscommental; Speed 600-700 mph class; Climb comparable 
g lters. 

Douglas A. 
4}).2 Sk. h 

y awk Attack Bomber 



DOWNER AIRCRAFT INDUSTRIES, INC. 
ALEXANDRIA, MINNESOTA 

Downer-Bellanca 260 

REMARKS 
The name of the company was changed from Northern Aircraft, 
Inc. to Downer Aircraft Industries, Inc. effective January 1, 1959. 
Production of the Bellanca 260 was begun March, 1959. First 
flight of the prototype was on November 16, 1958. FAA type 
certification was secured on February 20, 1959, and first produc­
tion airplane was delivered March 6, 1959. Current production 
rate is three airplanes each week. The Bellanca 260 is the 
descendant of a long line of Bellanca airplanes dating back to 
1918. 

SPECIFICATIONS 

Span 34 ft. 2 in.; Length 22 ft. 11 in.; Height 6 ft. 4 in.; Empty 
Weight 1690 lb.; Wing Loading 16.7 lb. per sq. ft.; Power Loading 
10.4 lb. per bhp; Engine Continental I0-470-F, 260 hp normal rated, 
or 260 hp at 2625 rpm takeoff; Fuel Capacity 60 gal.; Propeller 
McCauley, Model B2A36C31/90M-8; or Hartzell Model HC-A2XF­
l/8433-4; Wing Area 161.5 sq. ft.; Aileron Area 11.77 sq. ft.; Flap 
Area 16.16 sq. ft.; Tip Fin Area 4.4 sq. ft. total for two; Fin Area 
5.67 sq. ft.; Rudder Area 6.28 sq. ft.; Stabilizer Area 17.21 sq. ft.; 
Elevator Area 12.20 sq. ft. 

PERFORMANCE 

Maximum Speed 208 mph at 260 (100%) hp at 2625 rpm at 9200 ft.; 
Cruis~ Speed 203 mph at 195 (75%) hp at 2450 rpm at 9200 ft.; 
Landmg Speed 49 mph; Rate of Climb 1750 fpm at Sea Level; Service 
Ceiling 22,000 ft.; Absolute Ceiling 26,500 ft.; Range with Maximum 
Payload 880 mi.; Range with Maximum Fuel Load 880 mi. 
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FAIR CHILD AIRCRAFT AND :MISSILES DIY. 
FAIRCHILD ENGINE & AIRPLANE CORP. 

HAGERSTOWN, MARYLAND 

REMARKS 
The Fairchild F-27 turbine-powered aircraft was placed in sched­
uled airline service when West Coast Airlines introduced F-27 
service on its Northwest Pacific routes on September 28, 1958. In 
November, the first F-27 business propjet was delivered to the 
General Tire & Rubber Company. Designed for the medium and 
short-range requirements of regional airlines, the F-27 prop­
jetliners offer interior seating arrangements for 36, 40 and 44 
passengers. It introduces a number of passenger comforts in ad­
dition to vibrationless propjet power and speed. The pressurized 
F-27 is completely airconditioned by a self-contained system on 
the ground as well as in flight. The high-wing configuration 
provides inherent stability and makes possible faster ground 
loading and off loading. The deck is only 43 inches from the 
ground, at truck bed height, eliminating the need for special 
cargo loading equipment. As a business transport, the F-27 offers 
300-mile-per-hour speeds, cross-country range and the same short 
takeoff and landing capability as its airline sister ship. The F-27 
is available with either Rolls-Royce RDa 6/Mark 511 or Rolls­
Royc:e RDa 7 /Mark 528 propjet engines. At year-end, F-27s were 
being produced at the rate of five aircraft per month. 

SPECIFICA liONS 
Span 95 ft. 2 in.; Length 77 ft. 2 in.; Height 27 ft. 6 in.; Empty Weight 
22,652 lb. (RDa 6), 24,520 lb. (RDa 7}; Wing Loading 48 lb. per sq. 
ft.; Engine Rolls-Royce Dart RDa 6/ Mark 5ll, 1600 shp at 14,500 rpm 
takeoff (Rolls Royce Dart RDa 7j Mark 528, 1910 shp at 15,000 rpm 
takeoff); Fuel Capacity 1320 gal. (Airline), 1660 gal. (Business); 
Propeller Rotol, four-blade, constant speed; Wing Area 754 sq. ft.; 
Aileron Area 37.6 sq. ft.; Total Flap Area 136.90 sq. ft.; Vertical Tail 
including dorsal 190 sq. ft .; Rudder Area (aft of hinge line) 33 sq. ft.; 
Horizontal Tail Surfaces 172 sq. ft.; Elevator Area (aft of hinge line) 
34 sq. ft. 

PERFORMANCE 
Cruise Speed RDa 6JMark 511, 280 mph at 13,600 rpm at 20,000 ft. 
(RDa 7/ Mark 528, 300 mph at 14,000 rpm at 20,000 ft.); Rate of Climb 
1335 fpm at Sea Level (Dart 6), 1920 fpm (Dart 7) ; Service Ceiling 
32,000 ft .; Range with Maximum Fuel Load 2150 mi. (Business), I 700 
mi . (Airline). 

Fairchild F-27 Propjet Transport 



FLAIR AVIATION CO. 
EL MONTE, CALIFORNIA 

REMARKS 

The Flair FU-24 Utility is designed to carry the pilot and 
four passengers or 1000 pounds of cargo and to accommodate a 
hopper, spreader, and other equipment required in dusting or 
fertilizing. The construction of this plane permits simple instal­
lation of special equipment to meet individual needs. Also used 
for hauling machinery and equipment, search and rescue work, 
transporting work crews and materials, or as a flying fire watcher. 

SPECIFICATIONS 
Span 42 ft .; Length 31 ft. 10 in.; Height 9 ft. 4 in. ; Empty Weight 
1890 lb.; Wing Loading 11.9 lb. per sq. ft. ; Power Loading 15.5 lb. per 
bhp; Engine Continental 0-470-N, 240 hp normal rates; Wing Area 
294 sq. ft. 

PERFORMANCE 
Maximum Speed 130 mph; Cruise Speed IIO mph at 75 percent normal 
rated power at Sea Level; Rate of Climb 745 fpm at Sea Level; Service 
Ceiling 17,000 ft.; Range with Maximum Payload 410 mi. 

FJair (Formerly Fletcher) FU-24 Utility 

Flt.\C.Wt.~ 

UTILITY 
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GOODYEAR AIRCRAFT CORP. 
AKRON 15, OHIO 

L 

U.S.NAVY 

Goodyear ZPG-2W 

REMARKS 
In early 1955, the Goodyear Aircraft-built Navy ZPG-2W was 
flown for the first time. The ship, a modified version of existing 
Goodyear ZPG-2 airships designed for antisubmarine warfare 
service, incorporates electronic features designed specifically for 
aircraft early warning missions. The blimp's most unusual visible 
feature is a radome mounted on top of the envelope. This bubble 
houses special electronic devices for aircraft detection. Within 
the envelope is a large airborne radar reflector. 

SPECIFICATIONS 
Width 75 ft.; Length 343 ft.; Height 108 ft.; Empty Weight 52,780 lb.; 
Engines Two Wright Rl300, 700 hp normal rates, or 800 hp at 2600 rpm 
takeoff; Fuel Capacity 3220 gal. without auxiliary tanks; Propeller 
Curtiss Electric; Envelope Volume 1,000,000 cu. ft.; Fin Area (Four) 
2070 total sq. ft.; Rudder Area (Four) 988 sq. ft~ 

PERFORMANCE 
Maximum Speed 70 knots; Cruise Speed 50 knots; Rate of Climb 2200 
fpm at Sea Level. 
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U.S.NAVY 

Goodyear ZPG-3W 

REMARKS 
First of a new and larger class of non-rigid airships built for Navy 
use in Airborne Early Warning (AEW) picket patrol as part of 
the North American Air Defense Command operation, the Good­
year ZPG-3W was flown for the first time on July 21, 1958. De­
livery of the first ZPG-3W to the Navy was made June 19, 1959. 
The company is constructing an initial order of four blimps. 
Equipped with latest electronic detection devices, the airship's 
huge envelope serves as a natural "radome" for a gigantic, in­
ternally-mounted radar antenna. Goodyear ZPG-3W is the largest 
non-rigid airship ever built. 

SPECIFICATIONS 
Width 85 ft.; Length 403 ft.; Height 118 ft.; Empty Weight 72,000 lbs.; 
Engines Two Wright R1820-88, 1275 hp at 2500 rpm normal rated, or 
1525 hp at 2800 rpm takeoff; Propeller Curtiss Electric; Envelope 
Volume around 1,500,000 cu. ft.; Fin Area (Four) 2612 total sq. k; 
Ruddervator Area (Four), including tabs, 940 sq. ft. 

PERFORMANCE 
Cruise Speed 30-60 knots; Rate of Climb 2400 fpm at Sea Level. 



REMARKS 
The Inflatoplane was born of a need for special-purpose aircraft 
that are light in weight, have excellent packaging characteristics, 
are easily transported, and have a rapid package-to-airborne 
time. Its debut confirms the first practical applications of fabric 
components to heavier-than-air craft. Becal}se of the inherent 
buoyancy features of the structural material Airmat, the In­
flatoplane equipped with a hydroski can also operate from small 
lakes and streams with equal facility. Internal air pressures are 
maintained constant through all altitudes and temperature 
changes by a continuously driven engine-mounted compressor. 
Both one and two-place configurations have been produced and 
delivered to the Office of Naval Research for Field Evaluation by 
the Navy and the Army. 

SPECIFICATIONS . 
Span 22 ft.; Length 19.7 ft.; Height 6.9 ft.; Package Size 3 ft.-by 3 ft.-
by 3.5 ft.; Inflation Pressure 7 psi; Empty Weight 225 lb.; Gross Weight 
550 lb.; Wing Loading 5 lb. per sq. ft.; Engine Nelson H-63 42 hp; 
Fuel Capacity 20 gal.; Propeller U. S. fixed pitch; Wing Area 110 sq. ft.; 
'Landing Gear Unicycle or Hydroski. 

PERFORMANCE 
Package to Airborne Time 5 minutes; Maximum Speed 72 mph; Cruise 
Speed 60 mph; Landing Speed 40 mph; Rate of Climb 550 fpm; Clear 
50 ft. Obstacle 450 ft.; Service Ceiling 10,300; Absolute Ceiling 13,000; 
Takeoff Distance, sod, 250; Takeoff Distance, water, 300; Endurance 
60! hours. 

Goodyear GA-468 lnftatoplane 
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GRUMMAN AIRCRAFT ENGINEERING CORP. 
BETHPAGE, LONG ISLAND, NEW YORK 

Grumman FllF-1 Super Tiger 

REMARKS 

Coupled with its extreme speed and altitude capabilities, the 
Super Tiger, designed primarily as a carrier-based aircraft, has 
excellent short-field and short-approach performance and can 
operate out of small unimproved land bases as well as from the 
most modern airstrips. The aircraft is both fighter-bomber and 
interceptor. It flew to an altitude of 76,828 feet (over 14y-2 miles) 
in April, 1958. 
The Super Tiger, a modification of Grumman's FllF-1 Tiger, a 
jet fighter now in service with the Navy, is one of the smallest high 
performance aircraft built today. Overall length measures under 
50 feet. General Electric's J79 engine gives the airplane a basic 
thrust of approximately 15,000 pounds (with afterburner) placing 
the Super Tiger in a Mach-2 category. Like its predecessor, the 
F11F-1, the Super Tiger features an area-ruled or "coke-bottle" 
fuselage. 

SPECIFICATIONS 
Span 31 ft. 7.5 in. ; Length 47 ft. 9 in.; Height 14 ft. 5 in.; Engines 
]79-GE-7, over l5:ooo lb. thrust; Win~ Area 250 sq. ft. 

PERFORMANCE 
All data are classified. 
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REMARKS 
The S2F-3 is an anti-submarine carrier aircraft combining search 
and attack elements. It carries crew of four and has exceptional 
single-engine performance. It can land and take off from smallest 
carriers. The S2F-3 is currently undergoing preliminary testing 
prior to assignment to fleet service, and is basically the same air­
frame as the S2F-l with more sophisticated hunter-killer anti-sub 
navigational aids. 

SPECIFICATIONS 
Span 69 ft. 8 in.; Length 42 ft. 3 in.; Height 16 ft. 3 in.; Engines Two 
Wright R1820-82, 1525 hp takeoff. 

PERFORMANCE 
All data are classified. 

Grumman S2F-3 Tracker 
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Grumman WF-2 Tracer Early Warning Aircraft 

REMARKS 
The "saucer-topped" WF-2 Tracer, designed to fill one of the 
Navy's most important roles in the national defense picture by 
providing early warning to fleet units of impending attacks by 
enemy air and sea forces, is a modification of Grumman's S2F 
Tracker and TF-1 Trader, the three airplanes having basically 
the same airframe structure. The airplane's huge radome, largest 
yet designed for a carrier-based aircraft, houses long-range detec­
tion equipment. As a direct descendent of the TF-1 Trader, 
major modification-beyond the attachment of the radome-was 
required in the design of the Tracer's tail assembly. A dual-fin 
arrangement was decided on to reduce possible radome wake 
effects on vertical surfaces. In addition, wing fold assembly was 
changed from more conventional vertical or overhead folding to 
a "sto-wing" system similar to that used on Grumman's famous 
World War II Avenger. 

SPECIFICATIONS 
All data are classified. 

PERFORMANCE 
All data are classified. 
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REMARKS 
The Albatross, Grumman's largest amphibian, is used by the 
Air Force, Navy, and Coast Guard as a general utility aircraft 
capable of performing as a hospital plane or for air-sea rescue, 
cargo, transport or photographic duty. On active service with 
every Air Force Rescue Squadron throughout the world. Crew: 
6. The SA-l6B, a long-range, faster version (pictured), has a 
greater wingspan and larger horizontal and vertical surfaces 
than the SA-l6A, and is being integrated into Air Force, Coast 
Guard and Navy service. 

SPECIFICATIONS 
Span 96 ft. 8 in.; Length 61 ft. 4 in.; Height 25 ft . 10 in.; Engines Two 
Wright R-1820-76, 1425 hp takeoff. 

PERFORMANCE 
Maximum Speed Military Power-Sea Level 236 mph; Cruise Speed 
Normal 207 mph. 

GrUIDIDnn SA-16B Albatross 



Grumman Gulfstream Executive Transport 

REMARKS 
The Gulfstream marks Grumman's return to the commercial 
aviation market it abandoned at the outset of the Korean con­
flict. A propjet designed specifically for executive operation, it 
carries from ten to nineteen passengers (the latter a high-density 
version), the Gulfstream can operate from runways under 4000 
feet long and has a range of 2200 miles, plus a reserve of 200 
miles and 45 minutes fuel. Both number one and number two 
production models have undergone tests to obtain certification 
under CAR category 4b and SR422A regulatiQn. The first air­
plane was delivered June 23, 1959. 

SPECIFICATIONS 
Span 78 ft. 6 in.; Length 64 ft.; Height 22 ft. 9 in.; Engines Two Rolls­
Royce Dart RDa 7/2 propjets, 2190 eshp at 15,000 rpm takeoff; Fuel 
Capacity 1540 gal.; Propeller Rotol. 

PERFORMANCE 
Maximum Speed 370 mph at 14,400 rpm at 25,000 ft. ; Cruise Speed 357 
mph at 14,000 rpm at 25,000 ft.; Service Ceiling 36,000 ft.; Range with 
Maximum Payload of 4880 lb. 1310 mi.; Range with Maximum Fuel 
Load 2200 mi. 
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REMARKS 
The Mohawk, with an empty weight of 7700 pounds, will be 
one of the largest fixed-wing airplanes to enter Army service, and 
will be the first to utilize propjet power. Designed to operate 
from small unimproved fields, the airplane will be used by the 
Army for purposes of tactical observation; its "bug-eye" canopy 
offering exceptional visibility to its two-man crew. Featuring a 
55-knot stall speed and relatively the same short takeoff and 
landing capabilities as the Army's present light-weight, single­
engine airplanes, the Mohawk will be able to virtually "live" 
with the Army in the field. A "ski-kit" can be installed, enabling 
the versatile airplane to operate from soft fields, mud, sand 
or snow. 

SPECIFICATIONS 
Span 42· ft.; Length 41 ft. ; Height 12 ft. 8 in.; Empty Weight 9205 lb.; 
Wing Loading 35 lb. per sq. ft.; Power Loading 6 lb. per shp; 
Engines Two Lycoming T53-L-3s, 865 eshp normal rated, or 1005 eshp 
at 1678 (prop) rpm takeoff; Fuel Capacity 292 gal.; Propeller Ham. Std. 
53C51; Wing Area 330 sq. ft .; Aileron Area 22.7 (total) sq. ft.; Flap 
Area 43.6 (total) sq. ft.; Fin Area 12.0 (outb'd.) , I 7.8 (center) sq. ft.; 
Rudder Area 9.5 ea. (outb'd.), 8.0 (center) sq. ft .; Stabilizer Area 66 sq. 
ft.; Elevator Area 19.0 (total) sq. ft .. 

PERFORMANCE 
Maximum Speed 325 mph at 1484 (total) shp at 1672 (prop) rpm at 
13,000 ft.; Cruise Speed 207 mph at 670 (total) shp at 1320 (prop) rpm 
at 5000 ft. ; Landing Speed 76 mph; Rate of Climb 2950 {pm at S. L.; 
Service Ceiling 33,000 ft.; Absolute Ceiling 33,500 ft.; Range with Maxi­
mum Payload 774 mi.; Range with Maximum Fuel Load 1557 mi. 

Grumman AO-IAF Mohawk Observation Plane 
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Grumman G-164 Ag-Cat 

REMARKS 

The Ag-Cat was designed as an "archaic-looking" biplane to pro­
vide a maximum wing area, or lift-surface, with minimum wing 
span, a combination which permits making a continuous 1.5 "G"­
turn at dusting speed and at maximum gross weight. Upper and 
lower wings are interchangeable. Each is torsionally stiffened 
with a minimum of external wires, a factor which greatly reduces 
rigging time. 
All performance figures shown above, are for a maximum certifi­
cated weight of 3700 pounds. Slight differences exist depending 
on external equipment, i.e., whether equipped as a duster or 
sprayer. 
Both the airspeed indicator and the engine tachometer have been 
placed on a separate panel forward of the cockpit in the pilot's 
flying line of vision, recognition having been given the fact that 
during dusting or spraying operations pilots have little time to 
look inside the cockpit. Other features of the Ag-Cat include 
maintenance-free, spring-steel landing gear, instant changeability 
from duster to sprayer, corrosion-proofed metal surfaces, inter­
changeability of all four ailerons, and a "sloping" nose which 
affords excellent visibility in normal flight attitude. 

SPECIFICATIONS 
Span 35 ft. 8 in .; Length 24 ft. 6 in.; Height 10 ft. 9 in.; Empty Weight 
2127 lb.; Wing Loading 11.3 lb. per sq. ft.; Power Loading 16.8 lb. per 
bhp; Engines Continental 220, Radial, 220 hp normal rated, or 220 
hp at 2075 rpm takeoff; Fuel Capacity 34 gal.; Propeller McCauley; 
Wing Area 326 sq. ft.; Aileron Area 31.5 sq. ft.; Fin Area 9.0 sq. ft.; 
Rudder Area 12.0 sq. ft.; Stabilizer Area 22.8 sq. ft.; Elevator Area 22.2 
sq. ft. 

PERFORMANCE 

Maximum Speed ll4 mph at 220 hp at 2075 rpm at Sea Level; Cruise 
Speed 80 mph at 1800 rpm at 2500 ft.; Landing Speed 61 mph; Rate of 
Climb 490 fpm at Sea Level; Range with Maximum Payload 205 mi.; 
Range with Maximum Fuel Load 240 mi.; Design Agricultural Load 
1200 lb. 
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GYRODYNE COMPANY OF AMERICA, "INC. 
ST. JAMES, LONG ISLAND, NEW YORK 

REMARKS 
The YRON-1 is a one-man carrying rotary wing aircraft being 
evaluated by the Marines for the many tactical uses of which it 
is capable: liaison, reconnaissance, aerial photography, mine de­
tection, wire laying, resupply and other combat tasks. This heli­
copter, fully loaded with pilot and fuel, weighs about 700 pounds 
and has an endurance of over one hour. The Rotorcycle in­
corporates the coaxial type of rotor system developed and per­
fected by Gyrodyne. This type of rotor system gives the vehicle 
outstanding flying qualities and reduces pilot check-out time 
because of the simplicity of the pilot's task. The Gyrodyne Com­
pany has initiated discussions with the Federal Aviation Agency 
regarding certification of the Rotorcycle for commercial use. 
Because of the priority of military requirements, however, it is 
not expected that the commercial version will be available until 
late 1961. 

SPECIFICATIONS 
Span 2 ft . 10 in.; Length II ft. 5 in .; Height 8 ft.; Empty Weight 430 
lb .; Rotor Diameter 17 ft.; Disc Loading 3.03 lb. per sq. ft.; Power Load­
ing Il.llb. per bhp; Engine Porsche Type 702 / I, 55 hp normal rated, or 
62 hp at 4000 rpm takeoff; Fuel Capacity 5 gal.; Disc Area 227 sq. ft.; 
Stabilizer Area 2.52 sq. ft. 

PERFORMANCE 
Maximum Speed 68 mph at 55 hp at 4000 engine rpm at Sea Level; 
Cruise Speed 52 mph at 44 hp at 4000 engine rpm at Sea Level; Rate of 
Climb 500 vertical fpm at Sea Level; Service Ceiling 6500 ft.; Range with 
Maximum Payload 60 mi. ; Range with Maximum Fuel Load 180 mi. 

Gyrodyne YRON-1 Rotorcycle 
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HELlO AIRCRAFT CORP. 
NORWOOD, MASSACHUSSETTS 

REMARKS 

This five-place model H-395 Super Courier is a fast, long-range, 
efficient load-carrying STOL-type plane. It combines a high 
170 mile-per-hour cruising speed and long-range economy with 
stall-proof 30 mile-per-hour slow flight and ultra short field 
utility (i.e., it is capable of taking off and landing over a 50-
foot barrier in less than 500 feet with zero wind). It is a high­
wing, full cantilever, all metal monoplane with a special heavy­
duty landing gear; single piece, all-flying horizontal "stabilizers;" 
automatic, full-span leading edge slats; slot airflow "interceptors." 

SPECIFICATIONS 
Length 31 ft.; Height 8 ft. 10 in.; · Span 39 ft.; Wing Area 231 sq ft.; 
Empty Weight 2,012 lb.; STOL Gross Weight 3,000 lb. (CAR, Part 
3),; Max. Industrial Gross Weight (CAR. Part 8), 3,920 lb.; Engine 
6-cycle 295 hp Lycoming G0-480 swinging a 3-bladed 96 in. diameter 
Hartzell propeller; Fuel Capacity 60 gal., standard; 120 gal., special. 

PERFORMANCE 
Maximum Speed 176 mph at Sea Level; Cruise Speed 170 mph at 
8,200 ft.; Speed 30 mph; Rate of Climb 1,550 fpm; Service Ceiling 
21,500 ft.; Maximum Range with standard 60-gal. tanks (10,000 ft. 
146 mph) 842 mi.; Takeoff Run 217 ft. in zero wind, 130 ft. with 10 
mph wind; Takeoff Distance over 50-ft. barrier 475 ft. in zero wind, 
331 ft. in 10 mph wind; Landing Roll (40° flap) 169 ft. in zero wind; 
Landing Distance over 50-ft. barrier (40° flap) 493 ft. in zero wind. 

Helio H-395 Super Courier 

320 



HILLER AffiCRAFT CORP. 
PALO ALTO, CALfFORNIA 

Hiller H-23D (Army) 

REMARKS 

The .H-23D is a three-place, light observation helicopter. Major 
features of extended overhaul life and reduced maintenance of 
the H-23D Raven compared with pr~vious models provide greatly 
reduced operating costs and logistics support. It has high 
flight and landing load safety factors. Its Lycoming V0-435 
engine provides 250 horsepower, which is a 50 horsepower 
increase over previous models. 

SPECIFICATIONS 
l\'fain Rotor Diameter 35 ft.; Anti-torque Rotor Diameter 5· ft. 5 in.; 
Length 27 ft. 8 in. ; Height 9 ft. 8 in.; Empty Weight 1816 lb.; Power 
Loading 10.8 lb. per bhp; Engine One Lycoming V0-435-23B, 250 hp 
at 3200 t·pm takeoff; Fuel Capacity 46 gal. 

PERFORMANCE 
Maximum Speed 95 mph at Sea Level; Cruise Speed 82 mph at Sea 
Level; Rate of Climb 1050 fpm at Sea Level; Service Ceiling 13,200 ft.; 

Absolute Ceiling 14,000 ft.; Range with Maximum Payload 197 mi. 
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Hiller l2E Utility Helicopter 

REMARKS 
The three-place Hiller l2E model utilizes the basic airframe of 
the Army H-23D, and incorporates in it 55 additional horse­
power. This record power in a light utility helicopter yields 
such performance figures as 1500 feet per minute maximum rate 
of climb and a hover ceiling in ground effect four times higher 
than the l2E's civilian predecessor, the l2C. Special accessories 
designed for the aircraft include: rescue hoist, quick-release 
cargo hitch, and cargo racks. Useful load is 1000 pounds at 
normal gross weight. The l2E Hiller entered production in late, 
1958. 

SPECIFICATIONS 
Main Rotor Diameter 35 ft.; Anti-torque Rotor Diameter 5 ft. 5 in.; 
Length 27 ft. 8 in.; Height 9 ft. 8 in.; Empty Weight 1700 lb.; Power 
Loading 8.9 lb . per bhp: Engine One Lycoming V0-540-AlA, 305 hp at 
3200 rpm takeoff; Fuel Capacity 46 gal. 

PERFORMANCE 
Maximum Speed 95 mph at Sea Level; Cruise Speed 87 mph at Sea 
L evel; Rate of Climb 1500 fpm; Hover Ceiling 10,200 ft.; Service Ceiling 
15,500 ft.; Absolute Ceiling 16,200 ft.; Range with Maximum Payload 
185 mi .; Range with Maximum Fuel Load 400 mi. 
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REMARKS 
Having completed many months of successful prototype demon-
stration fl ying in the United States and abroad, Hiller entered 
into a sub-license agreement with Saunders-Roe, Ltd., of England 
for the production of an evaluation quantity of ten YROE-l 
Rotorcycles. Production was completed late in year and five 
units were delivered to the lVIarine Corps for field tests. The­
remaining five "ere made available for U. S. and European 
demonstrations. The YROE-1 is a completely foldable heli­
copter. One man can assemble and fly the Rotorcycle in less 
than ten minutes. For ease of flight, the Hiller Rotormatic Con­
trol System was incorporated and made adjustable for sensitive 
or sluggish control reactions depending upon operational needs. 

SPECIFICATIONS 
Main Rotor Diameter 18 ft. 6 in .; Anti-torque Rotor Diameter 36 in.; 
Length 11 ft. 8 in.; Height 7 ft.; Empty Weight 300 lb.; Power Loading 
12.4 lb. per bhp; Engine One Nelson H63B, 45 hp at 4000 rpm takeoff; 

Fuel Capacity 2Y2 (standard) gal. 

PERFORMANCE 
l'vfaximum Speed 70 mph at Sea Level; Cruise Speed 52 mph at Sea 
Level; Rate of Climb 1160 fpm at Sea Level; Service Ceiling 13,200 ft.; 
Absolute Ceiling 14,000 ft.; Range with Maximum Payload 37 mi.; 
Range with Maximum Fuel Load 166 mi. 

Hiller YROE-1 (Marines) One-Man Rotorcycle 



KAMAN AIRCRAFT CORP. 
BLOOMFIELD, CONNECTICUT 
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REMARKS 
A general utility helicopter to be used by USAF for local base 
crash rescue, the H-43B, Kaman Huskie, is an outgrowth develop­
ment of the USAF H-43A, but the Huskie has twice the interior 
space and twice the payload capacity. The rotor system, as in 
preceeding models, is a synchropter with two counter rotating, 
intermeshing main rotors which inherently overcome torque and 
require no tail rotor. Air Force orders to date call for about I 00 
of these rugged, maneuverable aircraft. 

SPECIFICATIONS 
Rotor Diameter 47 ft.; Length 25 ft.; Height 12 ft. 7 in .; Engine 
Lycoming T53, 860 hp. 

PERFORMANCE 
Maximum Speed 103 knots at 1000 ft.; Cruise Speed 95 knots; Maximum 
Rate of Climb 1300 fpm; Service Ceiling 21,000 ft.; Range with 
Maximum Payload 228 nautical mi. 

Kaman H-43B Huskie 



Kaman HU2K 

REMARKS 
The Navy's new, high-speed utility helicopter, Kaman's HU2K, 
'vhich went into production this year, was a Navy design­
competition winner. It will carry out a wide variety ofmissions 
from ships at sea and from shore bases. These will include plane 
guard duty with aircraft carriers where the helicopters are kept 
in the air during takeoffs or l~ndings, and the helicopter is im­
mediately ready to go to the rescue of airmen downed at sea. 
The HU2K will also be used for search, rescue, aerial ambulance 
activities, personnel transportation and the carrying of supplies 
from ship-to-ship and ship-to-shore. The new ship will have re­
tractable landing gear and Kaman's "servo-flap" control system. 

SPECIFICATIONS 
Main Rotor Diameter 44 ft.; Span 44 ft .; Length 52 ft. 2 in. (operating); 
Height 12 ft . 5 in.; Empty Weight 5052 lb.; Power Loading 7.2 lb. per 
bhp ; Engine One YT58-6, 875 hp normal rates, or 1024 hp at 6000 rpm; 
Military Fuel Capacity 276.0 gaL; Stabilizer Area 15.0 sq. ft. 

PERFORMANCE 
All data are classified. 
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LOCKHEED AIRCRAFT CORP. 
BURBANK, CALIFORNIA 
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REMARKS 

The first Electra was airborne in 1957. Designed primarily for 
heavily traveled short-to-medium-range routes, the Electra is 
capable of transcontinental nonstop flight. However, it spe­
cializes in economical operation on shorter stages, rapid turn­
around time at intermediate stops, a ltitude flexibili-ty, fast block 
speeds on short and medium-range flights. It carries from 66 
to 99 passengers. It is powered by four Allison 501 propjet 
engines developing 3750 horsepower each and Aeroproducts 606, 
or Hamilton Standard, four-bladed propellers. Its powerplants 
are half the weight of comparable piston engines and fit into 
nacelles only half as wide as for reciprocating units. Both cock­
pit and cabin feature excellent visibility, independent clima te 
controls. Test flight program began well before flight of the 
first article, with both Lockheed and Allison flying the Electra's 
powerplants on other test vehicles. Eastern Air Lines put the 
Electra in service early in 1959. Other airlines ordering the 
Electra include American Airlines, National Air Lines, Braniff 
International Airways, Western Air Lines, KLM Royal Dutch 
Airlines, Cathay Pacific, PSA-Pacific Southwest Airlines, Garuda 
Indonesian Airways, Ansett/ ANA, Q antas Empire Airways, 
Trans-Australia A irline, Tasman Empire Airways, Northwest 
Orient Airlines, and Capital Airlines. · 

SPECIFICATIONS 
Span 99 ft.; Length 104 ft. 6.5 in.; H eight 32 ft. 11 in .; Empty Weight 
56,000 lb.; Maximum Gross 't\Te ight 116,000 lb .; Engines Four Allison 
501 D-13 propjet, 3750 hp normal rated; Fuel Capacity 5520 gal.; Wing 

Area 1300 sq. ft. 

PERFORMANCE 
Maximum Speed 450 mph; Cruise Speed 405 mph; Rate of Climb 2400 
fpm; Service Ceiling 30,000 ft.; Range with custom interior and maxi­
mum payload 2850 mi.; Range with Maximum Fuel Load (900 extra 
gal.) 3400 mi. with 2Yz-hr. reserves. 

Lockheed Electra 
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Lockheed JetStar 

REMARKS 
The Air Force late in the year announced its selection of the 
Lockheed JetStar, 550-to-600 mile-per-hour jet utility aircraft, 
for use in training navigator-bombardiers. The fast, air-condi­
tioned, pressurized transport already had been chosen by many 
corporations as an executive aircraft, as business aviation adopted 
jets. Originally designed to fill the military requests for off-the­
shelf purchase as '\ovell as for corporate use, the J etStar prototype 
made its first flight September 4, 1957 at Edwards Air Force 
Base, California. vVith corporate orders mounting, Lockheed 
in November, 1958 (almost a year before the Air Force . picked 
the J etStar over competing airc_raft) decided to put the plane 
into production at Marietta, Georgia. Two prototypes have 
flown more than a half-million miles, operating from airport 
runways built for propeller-driven aircraft throughout the 
United States and Canada. First production model will fly in 
J uly, 1960 and deliveries will begin in January, 1961. Produc­
tion models will be powered b~' four Pratt and vVhitney JT-12 
engines, mounted to the rear fuselage for safety and quietness. 
The executive version JetStar will seat eight persons and a 
crew of two. Aside from training navigator-bombardiers, the 
JetStar will be capable of serving a number of other military 
missions. 

SPEC I FICA IJ"IONS 
Span 53 ft. 8 in.; Length 60 ft. 6 in.; Height 20 ft. 6 in.; Empty 
Weight 18,500 lb. , with external tanks; Wing Loading 71.6 lb . per sq. 
ft. ; P ower Loading 3.24 lb . per lb. of thrust; Engines 4 Pratt and 
vVhitney JT-'12 axial flow turbojet; 3,000 lb. at 16,350 rpm takeoff; 
Fuel Capacity 2,630 gal. with two 500 gal. external tanks ; \ .Ying Area 
5'12.5 sq. ft.; Aileron Area 24.4 sq. ft.; Flap Area 62.6 sq. ft.; Fin 
Area 93.75 sq. ft.; Rudder Area 16.45 sq ft.; Stabilizer Area 117.8 sq. 
ft.; Elevator Area 31.2 sq. ft. 

PERFORMANCE 
l'viaximum Cruise Speed 575 mph ~ t Maximum Cruise rpm at 22,350 
ft.; Long Range Cru.ise Speed 512 mph at Cruise rpm a t 45,000 ft .; 
Lan~ing Speed 120 mph; Rate of Climb 3500 fpm at Sea L evel ; 
Serv ice Ceiling over 45,000 ft.; Range with Maximum Payload 2740 
mi.; Range with Maximum Fuel Load 2900 mi. 
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Lockheed F-l04C Starfighter 

REMARKS 
Starfighter is the first production fighter to incorporate boundary 
layer control. It has high short-field landing capability. Razor­
thin wings of the Starfighter are thinner even than those on 
rocket research planes. A felt covering over the wing's leading 
edge protects ground crewmen when the plane is not flying. 
F-l04A and B models are in service with USAF Air Defense 
Command; C and D models with Tactical Air Command. Star­
fighter holds the world's speed record, altitude mark, and seven 
time-to-climb records. It has been chosen by the West German 
Air Force and Royal Canadian Air Force as their first-line 
fighter. Lockheed is also producing the F-l04G and F-104-9 
models. 

SPECIFICATIONS 
Span 21 ft. ll in.; Length 54 ft. 9 in.; Height 13ft. 6 in.; Weighs less 
than any operational jet combat plane; Engine General Electric }79. 

PERFORMANCE 
Maximum Speed Mach 2 class; Service Ceiling, upper stratosphere. 
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REMARKS 
The P2V-7 is the latest in the Neptune anti-submarine series. 
Identifying features are the double-bubble canopy, jet pod en­
gines supplementing its turbo-compound powerplants, and an 
elongated tail housing MAD (magnetic anomaly detector) gear 
for locating underwater craft. A versatile plane, the Neptune 
can be converted for patrol, mine laying or torpedo bomber 
duty. The jet engines, included now on all production planes, 
can be used whenever desired: for extra power on takeoffs and 
extra speed at any time during mission. Lockheed modified 
earlier P2V-5 and P2V-6 airplanes with jet pods. Four ski­
equipped Neptunes were flown by Navy in Operation Deep­
freeze III at South Pole. 

SPECIFICATIONS 
Span 103 ft. 6 in . with tip tanks ; Length 91 ft. 5 in. ; Height 29 ft. 
4 in.; Empty Weight 46,046 lb., with jet pod engines 49,456 lb.; Gross 
\1\Teight 75,310 lb., with jet pods 78,760 lb.; Engines Two Wright 
R-3350-32vV turbo-compound, 3250 hp, and Two Westinghouse J34 
engines in pods, 3400 lb. thrust; Propeller Hamilton Standard four­
blade; Wing Area 1000 sq. ft. 

PERFORMANCE 
Maximum Speed without pods 345 mph; Service Ceiling 23,000 ft. 
without pods. 

Lockheed P2V-7 Neptune 
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Lockheed P3V-l ASW Landplane 

REMARKS 
First production order for this aircraft, valued at $79 million, 
came from the Navy in September, 1959. The P3V-l cruises 
about twice as fast as the P2V-7 Neptune and has 40 percent 
more range. It can search 280,000 square nautical miles of 
coastal area in a single flight at a cost of about one cent a 
square mile. It can carry a crew of ten and two and one half 
tons of communications, navigation and detection equipment. 

SPECIFICATIONS 
Span 99 ft.; Length 113 ft. 7 in.; Height 32 ft. 9 in.; Wing Loading 
77.5 lb. per sq. ft. at 101,500 lb.; Power Loading 6.2 lb. per eshp; 
Engines 4 Allison T56-A-10W, 4500 hp normal rated; Fuel Capacity 
9231 gal.; Propeller 4-bladed .130! ft.; Wing Area 1300 sq. ft. 

PERFORMANCE 
Maximum Speed 450 mph; Cruise Speed 405 mph. 
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Lockheed C-130B Hercules 

REMARKS 
The C-130B is another in the series of C-130 Hercules trans­
ports which have been produced at the Georgia Division of 
Lockheed. The first C-130As were delivered to the Tactical Air 
Command in 1956. This newer model features higher power 
engines and greater fuselage pressurization, and improved per­
formance and payload-range capabilities. As much as 19 tons 
of cargo can be airlifted for delivery by parachute or landing. 
The Lockheed Georgia Division also produces these variants 
of the C-130B: the SC-130B long-range air search and rescue 
aircraft for the Coast Guard; the UV-IL ski-equipped transport 
for the Navy; and the GV-1 inflight refue1er and assault trans­
port for the Navy and Marine Corps. 

SPECIFICATIONS 
Span 132 ft. 7 in.; Length 97 ft. 9 in.; Height 38 ft. 4 in.; Empty 
Weight 67,550 lb .; Wing Loading 77.4 lb. per sq. ft.; Power Loading 
8.3 lb. per eshp; Engines 4 Allison T56-A-7, 3600 normal rated, or 
4050 at 13,820 rpm takeoff; Fuel Capacity 6960 gal.; Propeller Hamilton 
Sta ndard 4 blades, 13.5 ft. diameter ; \.Ying Area 1745 sq. ft.; Aileron 
Area 110 sq. ft.; Flap Area 342 sq. ft.; Fin Area 225 sq. ft.; Rudder 
Area 75 sq. ft.; Stabilizer Area 381 sq. ft.; Elevator Area 155 sq ft. 

PERFORMANCE 
Maximum Speed 370 mph at normal power at 18,000 ft.; Cruise Speed 
350 mph; R ate of Climb 2230 fpm at Sea Level; Service Ceiling at 
Maximum Weight over 28,000 ft.; Range with Maximum Payload 
2300 mi.; Range with :Maximum Fuel Load 4000 mi. 
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McDONNELL AIRCRAFT CORP. 
ST. LOUIS 3, MISSOURI 

McDonnell F-IOIB Voodoo 

REMARKS 
The McDonnell F-lOlB, a two-place, twin-engine interceptor, 
is a potent weapon system in operational squadrons of the Air 
Defense Command. It combines speed and long-range character­
istics. Equipped with MB-1 Genie rockets and Falcon missiles, 
the Voodoo is effective protection against enemy aircraft which 
might approach United States territory with hostile intent. 
Although performance data on the Voodoo interceptor are 
classified, a sister ship the F-IOlA, is credited with speeds of 
more than 1200 miles an hour. In addition to being a long­
range interceptor, the F-lOlB has exceptional "climb" perform­
an ce and operates at extremely high a ltitudes. It is capable of 
de livering advanced nuclear weapons in all kinds of weather 
at any target-airborne or ground-visible or invisible. The 
modern weapon system has every basic ingredient for the 
defense of the Free World-the speed to overtake and the range 
to intercept; the firepower to destroy all types of targets in any 
weather, and the margin of safety to re turn from the mission. 
The F-IOIB is now operating in six ADC squadrons. Produc­
tion deliveries are scheduled through 1960. 

SPECIFICATIONS 
Span 39 ft. 8 in.; Length 67 ft.; H eight 18 ft.; Empty Weight 26,277 
lb .; E ngines Two ]57-P-13, 10,000 lb . hp normal ra ted , or 15,000 with 
AB hp .; Fuel Cap acity 2249 gal.; Wing Area 368 sq. ft. 

PERFORMANCE 
M aximum Sp eed 1200+ mph. 
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REMARKS 
The RF-101 Voodoo has a top speed in excess of 1000 miles per 
hour and makes supersonic photo missions a matter of routine. 
It has the capability to photograph from 45,000 feet altitude an 
area 217 miles long and 8 miles wide, plus an area mosaic equiva­
lent to 20,000 square miles. First squadron deliveries of the 
RF-101 were made to the Tactical Air Command's 363rd Tactical 
Reconnaissance vVing at Shaw Air Force Base, near Columbia, 
South Carolina, on May 6, 1957. The RF-101, one of three ver- _ 
sions of the Voodoo series designed and built by McDonnell 
Aircraft, has very long range, which is greatly extended by in­
flight refueling capability. This high-speed aircraft is well 
suited for its role in T AC's Air Strike Force operations. The 
RF-101 closely resembles its fighter counterpart. Slightly lighter 
in weight, the RF-101 has the same high-performance charac­
teristics as the fighter version of the Voodoo. A combination 
viewfinder provides the pilot with a clear view of the terrain 
below and ahead of the airplane. Utilizing cockpit controls, the 
pilot can operate the entire camera system while in flight. After 
the basic instructions are "fed" into the system, the photo pro­
cedure becomes completely automatic. Several different types of 
cameras can be quickly interchanged through large access doors, 
making it possible to carry out any type of photo-reconnaissance 
mission on short notice. 

SPECIFICATIONS 
Span 39 ft. 8 in.; Length 69 ft. 3 in.; Height 18 ft.; Empty Weight 
26,136 lb.; Engines Two ]57-P-13, 10,000 lb. hp normal rates, or 15,000 
with AB hp; Fuel Capacity 2146 gal.; Wing Area 368 sq. ft. 

PERFORMANCE 
Maximum Speed 1200+ mph. 

McDonnell RF-101 Voodoo 
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REMARKS 
The McDonnell F3H Demon is a single place, high performance, 
general purpose jet fighter for the Navy. The Demon is produced 
in three versions: the F3H-2, F3H-2N and F3H-2M. In addition 
to four 2 mm rapid-firing cannon, this versatile airplane carries 
unusually heavy loads of various external combinations of 
missiles, rockets, bombs, fuel tanks, and miscellaneous stores de­
pending on the nature of the mission. It combines interceptor 
speeds and fighter maneuverability with the payload of an attach 
bomber, has a 45 degree swept wing, designed for supersonic 
speeds, and its radar assures all-weather and night oprational abil­
ity. During 1959, the F3H-2, F3H-2N, and F3H-2M Demons were 
continuously deployed in the Mediterranean, Caribbean and Far 
East aboard seven carriers. 
While each of the three versions of the Demon carries cannon, 
rockets and Sidewinder missiles, the F3H-2 is one of the first fighters 
in the Navy inventory capable of firing the New Sparrow III 
missile. First deliveries of the Demon were made to an opera­
tional squadron on March 7, 1956, less than ten months after the 
flight of the first production model. 

SPECIFICATIONS 
Span 35ft. 4 in.; Length 58 ft. 11 in.; Height 14ft. 7 in.; Empty Weight 
22,133 lb.; Engine ]71-A-2, 14,000 lb. thrust class; Fuel Capacity 1506 
gal.; Wing Area 519 sq. ft. 

PERFORMANCE 
All data are classified. 

McDonnell F3H-2 Demon 
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McDonnell F4H Phantom II 

REMARKS 
The McDonnell F4H Phantom II, being produced. for the 
Navy, is a fast all-weather fighter with a top speed considerably 
in excess of twice that of sound. The Phantom II, a supersonic 
two-seat twin jet interceptor, carries multiple loads of Sparrow 
III missiles and a load of Sidewinder missiles as well, if desired. 
The Phantom II is capable of destroying enemy bombers by 
day or night, in any weather, at supersonic speeds. Squadron 
deliveries of the F4H will begin in mid-1960. The Navy's flight 
testing of prototype models has been in progress since Septem­
ber, 1958. The F4H is unique in that it combines outstanding 
fighter attack capability with its role as an interceptor. In addi­
tion to its normal complement of Sparrow III missiles, it is 
capable of long range delivery of conventional and nuclear 
bombs. The ability of the F4H to carry a radar operator along 
with the pilot greatly increases the jet's effectiveness as an all­
weather interceptor. The F4H features a 45 degree swept back 
wing and a horizontal stabilizer that slopes downward at 23 
degrees, to provide for superior handling characteristics at all 
speeds. The plane is 56 feet long with a wing span of 38 feet , 
five inches. The Phantom II can be refueled in flight by the 
"probe and drogue" system and uses the "buddy tank" system 
which allows one F4H to refuel another at supersonic speeds. 

SPECIFICATIONS 
Engines Two J79-GE-2 with afterburners; two-man crew. 

PERFORMANCE 
Maximum Speed Mach 2+ at altitude; Service Ceiling upper stratos­
phere. 

335 



McDonnell Model 119 

REMARKS 
The McDonnell Model 119 is a new jet airplane designed for 
modern business. It combines airline safety with dollar saving 
size, and offers speed to meet the challen-ge of the busy years 
ahead. The pressurized cabin features a fiat floor with full head­
room for comfort and safety. Interiors to fulfill corporate needs 
utilize modern track-mounted furnishings styled by Charles Butler 
Associates for the Model 119. 

SPECIFICATIONS 
Length 66 ft. 6 in. Span 57 ft. 7 in. Height 23 ft. 8 in. Wing Area 550 
sq. ft. Fuselage Diameter 7 ft. 5 in. Cabin Headroom 6 ft. 2 in. Cabin 
Altitude at 40,000 ft., 7000 ft. Engines Four Pratt & \Vhitney JT12 
Turbojet. Tire Size: Main Landing Gear 30 x 7.7 (Four); Nose Landing 
Gear 22 x 5.5 (Two). Tread of Main Wheels 15 ft. 9 in. Wheel Base 
17 ft. 4 in. 

PERFORMANCE 
All data are classified. 
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THE MARTIN CO. 
B A LTfMORE 3, MARYLAN D 

Martin P5M·2 Marlin 

REMARKS 
The M arlin 1s the free world 's front line anti-submarine war­
fare seaplane in service with bo th U nited States and French 
n aval air forces. Production m odels and U . S. fl ee t P5M-2s 
undergoing mod erniza tion a t Baltimore are being equip ped 
with a new and highly sensitive elec tronics d etect ion system 
for p rosecuting ASvV from an a ircraft. Sys tem en ables qui ck 
pilot ac tion by integra ting informa tio n from a ll d etect ion 
d evices within the a ircraft a t one contro l center. ·Marlin ca rries 
a crew of seven and a substanti al load of depth ch arges, bom bs, 
torpedoes, rockets, and / or mines. 

SPECIFICATIONS 
Span 118 ft. ; Le ngth 100.6 ft. ; H e ight 31 ft .; Hull W idth 10 ft. ; Gross 
W eight over 73,000 lb .; Engines Two ' "' right R 3350-32W; Propeller 
H amilton Standard four-bl ad e reversible. 

PERFORMANCE 
Max imum Speed 250 mph ; L anding Speed 110 mph : R ange 2600 
n autical m i.; Fuel Cap acity 3959 ga l. : Ta keoff Power 31 00 bhp. 
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MOONEY AffiCRAFT, INC. 
KERRVILLE, TEXAS 

Mooney M-20A 

REMARKS 
Mooney manufactures the M-20 and M-20A. The 1958 Model 
M-20 incorporates the following engineered improvements over 
earlier models: shock-mounted instrument panel, rear seat 
moved two inches for improved rear seat leg room, heavier gene­
rator and battery, radio power supply access door and rack aft 
of baggage compartment in tail cone, new interior upholstery 
and exterior paint design. In addition to these improvements, 
the M-20A has an overhead cabin ventilation system. 

SPECIFICATIONS 
Span 35 ft.; Length 23 ft. 2 in.; Height 8 ft. 4.5 in.; Wing Loading 14.7 
lb. per sq. ft .; Power Loading 13.6 lb. per bhp; Engine One Lycoming 
0-360, 180 hp normal rates, or 180 hp at 2700 rpm takeoff; Fuel Capacity 
49 gal.; Propeller McCauley-constant speed; Wing Area 167 sq. ft.; 
Aileron Area 11.1 sq. ft.; Flap Area 17.2 sq. ft.; Fin Area 5 sq. ft.; 
Rudder Area 7.9 sq. ft.; Stabilizer Area 21.5 sq. ft.; Elevator Area 12 sq. 
ft. 

PERFORMANCE 
Maximum Speed 190 mph at 180 hp at 2700 rpm at Sea Level; Cruise 
Speed 180 mph at 135 hp at 2400 rpm at 7500 ft.; Landing Speed 57 
mph; Rate of Climb 1150 fpm at Sea Level; Service Ceiling 20,000 ft .; 
Absolute Ceiling 22,000 ft.; Range with Maximum Payload 1075 mi.; 
Range with Maximum Fuel Load 1075 mi. 
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MORRISEY AVIATION, INC. 
SANTA ANA, CALIFORNIA 

( 

Morrisey 2150 

REMARKS 
The Morrisey 2150 received FAA Type Certificate 4Al9 in June, 
1958. It is a development from 'the original Morrisey "Nifty," 
Model 2000C, 90 hp, which was certificated in December, 1955, 
and is. no longer in production. The :Model 2150 is all metal 
with fixed tricycle gear, Lycoming 150 hp, two-place tandem 
seating with conventional stick, dual controls. It has steerable 
nose wheel and individual toe ··brakes for both pilots. Among 
its features is the excellent visibility from the cockpit. The high 
performance and maneuverability have made it attractive not 
only as a train,er but also in corporate and personal flying. 
Several ships have been delivered to vVest Coast users and the 
company is increasing its manufacturing rate. 

SPECIFICATIONS 
Span 30 ft .; Length 21 ft. 3 in.; Height 7 ft.; Empty Weight 1125 lb.; 
Wing Loading 12.6 lb. per sq. ft.; Power Loading 12 lb. per bhp; 
E ngine One Lycoming 0-320-A2A, 150 hp normal rates, or 150 hp at 
2700 rpn~ takeoff; Fuel Capacity 35 gal.; Propeller Sensenich M74DM; 
Wing Area 144 sq. ft. 

PERFORMANCE 
Maximum Speed 148 mph at 150 hp at 2700 rmp at 700ft.; Cruise Speed 
135 mph at 108 hp at 2450 nnp at 700 ft.; Landing Speed 52 mph; Rate 
of Climb 1450 fpm at Sea Level; Service Ceiling· over 22,000 ft.; Range 
with Maximum Payload 525 mi.; Range with Maximum Fuel Load 
525 mi. 
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NORTH AMERICAN AVIATION, INC. 
LOS ANGELES 45, CALIFORNIA 

North American F-lOOD Super Sabre 

REMARKS 

The F-lOOD is a fighter-bomber designed [or maximum climb, 
maneuverability, altitude and speed. Like F-IOOA, which was 
first put in to production in mid-1953, it h as 45-d egree swept-wing·, 
uses tail braking parachute, has "solid" stabilizer and large 
ventral air brake. -C model differs from -A in that it contains 
inflight refueling system, has provision for carrying extra fuel 
drop tanks and bombs. -D model has addition of autopilot. 

Production of the F-lOOD was completed in August, 1959. 

SPECIFICATIONS 
Span 38 ft. 7 in .; Length 4·6 ft . 5 in.; H e ight 13 ft. 9 in .; Empty 
Weight 2 1,004 lb .; Wing Loading 52.5 lb . per sq. ft.; Power Loading 
3.30 lb . per l b. thrust ; Engines J 57-21 or J 57-21A, 10,000 plus lb. 
thrust ; F uel Capacity 11 89 ga l. ; Wing Area 400.18 sq. ft .; Fin Area 
47 .02 sq. ft. ; A il eron Area 37. 10 sq. ft.; Flap Area 29.8 sq . ft.; Rudder 
Area 8.54 sq. ft. ; Vertical Area 55.56 sq. ft; Horizontal Stabilizer 
98.86 sq. ft. 

PERFORMANCE 

Maximum Speed in excess 1000 mph; Cruise Speed 600 mph at 40,000 
ft. ; Landin g Speed 155 mph; Rate of Climb 22,000 fpm at Sea L evel; 
Service Ceiling 51,000 ft.; l~a nge with Maximum Fuel Load 1800 mi. 

340 



REMARKS 
The la test operational model of the Super Sabre series is the 
supersonic two-place F-lOOF fighter-bomber. At speeds in excess 
of I 000 miles per hour and capable of delivering a bomb ton­
nage grea ter than that carried by a vVorld \ •Var II medium 
bomber, the "F" has the same maximum climb, maneuverability, 
a ltitude and speed of the single-seat F-lOOD. All four models of 
the Super Sabre a re fea tured with 45 degrees swept-back wings, 
a so lid horizontal stabilizer which is slightly below wing level, 
a nd leading edge automatic slats. Production of the F-lOOF was 
compl e ted in September, 1959. 

SPECIFICATIONS 
Span 38 ft. 9 in. ; Length 52 ft. 6 in. ; Height 16 ft. 3 in. ; Empty 
We ight 22,336 lb. ; \•\ ing Loading 55.8 lb. per sq. ft. ; Power Loading 
3.30 lb. per lb . thrust ; Engines ] 57-21 or J 57-21 A, 10,000 plus lb. 
thrust; Fuel Capac ity 1189 ga l. ; W ing Area 385.21 sq. ft.; Fin Area 
·17.02 sq . ft. ; Ailero n Area 37.10 sq. ft. ; Flap Area 29.8 sq. ft.; Rudder 
.-\. rea 8.5•1 sq. ft. ; Vertical Area 57.78 sq. ft ; Horizontal Stabilizer 
98.86 sq . ft. 

PERFORMANCE 
Max imum Speed in excess 1000 mph ; Cruise Speed 600 mph at 40,000 
f t. ; Landing Speed 155 mph ; R a te of Climb 22,000 fpm at Sea Level; 
Service Ce iling 51,000 ft. ; Range with l'vfaximum Fuel Load 1800 mi. 

North American F-IOOF Super Sabre 
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REMARKS 

The T2J is designed to provide the fleet with a tandem seat land 
or carrier-based jet trainer with appropriately increased perform­
ance and versatility over the primary trainer. It is a straight 
wing, tricycle landing gear jet trainer. It features stepped tan­
dem seating with a clamshell canopy for better visibility and 
low altitude ejection provisions. Special attention has been paid 
to maintenance ease and reliability. 

SPECIFICATIONS 
Span 36 ft .; Length 38 ft. 4 in .; Height 14 ft. ; Empty Weight 6500 lb . 
(approximately); Wing Loading 35 lb. per sq. ft. ; Engine Westing­
house ]34-WE-36, 3400 lb. thrust; Fuel Capacity 381 gal. without tip 
tanks, 581 gal. with tip tanks; Wing Area 255 sq. ft.; Aileron Area 
190 sq. ft.; Flap Area 50 sq. ft.; Fin Area 38 sq. ft.; Total Rudder Area 
10.71 sq. ft.; Stabilizer Area 68 sq. ft.; Elevator Area 17.66 sq. ft. 

PERFORMANCE 
Maximum Speed 429 knots at 25,000 ft.; Cruise Speed 362 knots at 
34,700 ft.; Landing Speed 67 knots; Rate of Climb 5000 fpm at Sea 
Level ; Service Ceiling 42,500 ft.; Absolute Ceiling 45,000 ft.; Range 
with Maximum Payload 840 nautical mi.; Range with Maximum Fuel 
Load 840 nautical mi. 

North Anlerican T2J 
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North American T-39 Sabrclincr 

REMARKS 
The Air Force T-39 twin-jet utility aircraft is a high perform­
ance trainer currently being built by the Los Angeles Division 
of North American Aviation, Inc. vVith a cruising speed of 
500 miles per hour at altitudes above 40,000 feet the twin-jet 
Sabreliner is a multi-purpose aircraft with pilot, navigational, 
radar training and passenger-cargo carrying capabilities. A 
prototype Sabreliner (UTX) was built at North American's ex­
pense in 1957-58 and was first flown in September, 1958. Basic 
interior configuration of T-39 provides for four passengers plus 
pilot and co-pilot. 

SPECIFICATIONS 
Span 44 ft. 5 in.; Length 43 ft. 9 in.; Height 16 ft.; Empty '"' eight 
9307 lb.; Engines two Pratt and Whitney J60s, 3000 lb. thrust normal 
rated; Fuel Capacity 1056 gal. (extended range) ; Wing Area 342. 1 sq. 
ft .; Aileron Area 16.42 sq. ft.; Flap Area 36.6 sq. ft .; Vertical Tail Area 
45.6 sq. ft.; Horizontal Tail Area 77 sq. ft. 

PERFORMANCE 
Maximum Speed 605 mph at 16,000 ft. (optimum alt.); Cruise Speed 
500 mph at 43,000 hp; Landing Speed 100 mph; Service Ceiling 45,000 
ft. Range with Max imum }' uel Load at Maximum Gross Takeoff 
Weight 1725 mi . 
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REMARKS 
Mission of the A3 J is to provide the fleet with an all-weather, 
carrier-based attack weapon system which can deliver both con­
ventional and nuclear ·weapons at either high or low altitudes on 
difficult targets at supersonic speeds. The A3J-I features a high, 
thin swept wing and all-movable slab-type tail surfaces with 
spoiler/ deflectors in lieu of con ven tiona! ailerons for I a teral 
control. The wing is equipped with droopable leading edges 
and flaps with boundary layer control, which when used in con­
junction with the spoiler/deflectors, improve low-speed flight 
characteristics. The cockpits are arranged in tandem. The 
linear bay runs lengthwise in the fuselage and the bomb is 
ejected rearward. First flight of the Vigilante was August 31, 
1958. 

SPECIFICATIONS 
Approximate Span 50 ft.; Length 70 ft.; Height 20 ft. ; Engines Two 
]79-2 (General Electric) each developing approximately 15,000 lb. thrust. 

PERFORMANCE 
Maximum Speed Supersonic. 

North American A3J Vigilante 
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NORTHROP CORP. 
HAWTHOR NE, CALlFORNIA 

C . ~ . -;. , , 

Northrop F-89J Scorpion 

REMARKS 

The F-89J is a high altitude, mid-wing, twin-engiP -::d, jet pro­
pelled, all-wea ther interceptor, manned by a crew of two, pilot 
and radar operator, seated tandem in pressurized cockpits en­
closed by single jettisonable ca nopy. Ejection sea ts are provided 
for both crew members. The plane's charac teristic "Scorpion" 
silhouette is created by its up-swept tail assembly. The hori­
zontal stabilizer is above the engine exhaust and air flow of 
wing. Operational in Air Defense Command, the F-89J is armed 
with MB-1 a tomic rockets. First firin g of an ·a tomic rocket was 
accomplished by the F-89J during the summer of 1957. 

SPECIFICATIONS 
Span approx imately 56 ft. ; Length approximately 53 ft .; H e ight 
approximately 17 ft. ; \1\Teight over 40,000 lb. ; Engines Two Allison 
.J 35-A-35 turbojet with thrust-augmenting a fterburners; Landing Gear 
tri cycle, with steerable nose wheel. 

PERFORMANCE 
Speed 600 mph class; Altitude over 45,000 ft. ; R ange oYer 1000 rni. 
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Northrop T-38 Talon 

REMARKS 
The T-38 is a high-altitude, supersonic, low-wing, twin-engined, 
jet-propelled, basic trainer aircraft, designed for a crew of two. 
The instructor and student sit tandem in a pressurized cockpit 
enclosed by individual jettisonable canopies. Ejection seats are 
provided for both crew members. Fuselage lines are characterized 
by distinct reverse or "coke bottle" curvature at wing junction 
point in conformance with "area rule" theory. Engine exhausts 
protrude several inches from aft fuselage providing a "twin 
tailpipe" effect. Engine air scoops are located just outboard of 
rear cockpit. Wings are placed in rear section of fuselage just 
aft of engine scoops. The T-38 utilizes conventional ailerons 
and rudder and all-movable horizontal tail. It is designed for 
use by USAF for flight training in the following categories: 
Supersonic flight, takeoff, and landing techniques, multi-jet 
engine operation, aerobatics, night flying, instrument instruction 
and cross-country navigation. The T -38 is now in production a t 
Northrop's Norair Division, Hawthorne, California. 

SPECIFICATIONS 
Span 25 ft. 3 in.; Length 43 ft.; Height ll ft. ll in.; Empty Weight 7000 
lb. 

PERFORMANCE 
Maximum Speed Supersonic. 
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Northrop N-156F Freedom Fighter 

REMARKS 
The N-156F is a multipurpose, twin-turbojet fighter, providing 
high-altitude, supersonic performance in all-weather, capable 
of zero-length launch and operation from short fields. The 
pilot is seated in a pressurized cockpit enclosed by jettisonable 
canopy with two-stage rocket powered ejection seat. It is the 
sister ship to the USAF Northrop T-38 Talon supersonic trainer. 
The aircraft is versatile in armament and fire control systems. 
Its mission is "counterair" and includes destruction of enemy 
airpower both in the air and on the ground. It has a range 
of more than 2000 nautical miles with provisions for in-flight 
refueling. 

SPECIFICATIONS 
Span 26 ft. 5 in.; Length 43 ft. 11 in.; Height 13 ft.; Takeoff Weight 
approximately 12,000 lb.; Engines Two General Electric J85 jet-turbo. 

PERFORMANCE 
Maximum Speed in excess of Mach 2. 
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OMEGA AIRCRAFT CORP. 
NEW BEDFORD, MASSACHUSETTS 

REMARKS 
The Omega Twin is a rugged utility type helicopter designed 
for a wide variety of commercial applications . It embodies a five­
place cabin forward, and a large cargo area directly beneath the 
rotor center-line. Cargo can be carried in this area in a detach­
able pod, in a net sling, or suspended from the surrounding 
fuselage structure as a separate unit. The fuselage is a welded 
tubular steel frame with the aft portion uncovered for ease of in­
spection and repair, and better stability and vibration characteris­
tics. The high tail rotor position and skid minimize the possibility 
of tail rotor ground contact. The four-bladed main rotor system 
consists of two identical two-bladed, full y articulated rotors. 

SPECIFICATIONS 
Length 48 ft. 2 in.; Height 13 ft.; Empty Weight 3300 lb.; Gross Weight 
4750 lb.; Rotor Diameter 39 ft.; Engines Two Lycoming 0-540-FlB5s, 
260 hp at 2800 rpm takeoff. 

PERFORMANCE 

Maximum Speed 95 mph at Sea Level; Cruise Speed 85 mph at 75% 
power; Rate of Climb 1200 fpm; Service Ceiling 12,000 ft. 

Omega BS-12 D 
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PIPER AIRCRAFT CORP. 
LOCK HAVEN, PENNSYLVA.l"'IA 

Piper PA-22 Caribbean 

REMARKS 

Piper Caribbean, 150-horsepower version of the Piper Tri-Pacer, 
is designed especially for airport operators, flying clubs, business 
and private p ilots who want a well-equipped four-passenger 
airplane wi th maximum operating economy and low initial 
cos t. For student instruction, Caribbean can be operated at 
40 to 50 percent power, with fuel consumption as low as six 
gallons an h our. Production of the Piper Tri-Pacer also con­
tinued heavy during 1959. More than 7000 Tri-Pacers are now 
being flown in all parts of the world. 

SPECIFICATIONS 
Span 29 ft. 'tin.; Length 20 ft. 7 in.; Height 8 ft. 4 in.; Empty Weight 
1100 lb. ; Wing Load ing 13.5 lb. per sq. ft.; Power Loading 13.3 lb. 
per bhp ; Engine One Lycoming 0-320, 150 hp at 2700 rpm takeoff; 
Fuel Capacity 36 gal., ex tra 8 gal. optional; Propeller Sensenich metal; 
Wing Area 147.5 sq. ft. 

PERFORMANCE 

Maximum Speed 139 mph; Cruise Speed 136 mph at 75 % power at 
7000 ft. with optional wheel fairings; Landing Speed 49 mph; Rate 
of Climb 725 fpm; Service Ceiling 15,000 ft.; Absolute Ceiling 17,500 
ft.; Range with l\1aximum Payload 528 mi.; Range with 1\llaximum 
Fuel Load 645 mi. 
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Piper P A-18 Super Cub 

REMARKS 
This series includes the 150 horsepower PA-18 "150," the 90 
horsepower PA-18 "95," and also includes the PA-18-A agricul­
tural model, available as sprayer, duster or combination. With 
gross of 2070 pounds, PA-18-A is equipped with hopper with 
capacity of 110 gallons of liquid or 18 cubic feet of dust. 

SPECIFICATIONS 
Span 35 ft. 4 in.; Length 22 ft. 6 in.; Height 6 ft. 8 in.; Empty Weight 
930 lb.; Gross Weight 1750 lb.; Overload Gross Weight 2070 lb.; Wing 
Loading 10 lb. per sq. ft.; Power Loading 11.6 lb. per bhp; Engine 
PA-18 "150" Lycoming 0-320 (PA-18 "95" Continental C90), 150 (90) 
hp at 2700 (2475) rpm takeoff; Fuel Capacity 36 (18) gal.; Propeller 
Sensenich; Wing Area 178.5 sq. ft. 

PERFORMANCE 
Maximum Speed 130 mph; Cruise Speed 115 mph at 75 percent power 
at 7000 ft.; Landing Speed 43 mph with flaps; Rate of Climb 960 fpm 
at Sea Level; Service Ceiling 19,000 ft.; Absolute Ceiling 21,300 ft.; 
Range with Maximum Payload 460 mi. 
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REMARKS 
Piper offers the Comanche, high-performance, all-metal, 4-passen­
ger plane with retractable tricycle landing gear, in two versions: 
Comanche with 180 hp Lycoming engine, for maximum econ­
omy; Comanche 250 \Vith 250 hp, six-cylinder Lycoming for top 
performance. Advanced design features include swept rudder, 
stabilator and laminar flow wing section. Roomy cabin, ample 
luggage space and component sys tems designed for maintenance 
ease characterize the Comanches, now in volume production. 

SPECIFICATIONS 
Span 36 ft.; Length 24 ft. 8 in. (24 ft. 10 in. for "250"); Height 7 ft. 4 
in .; Gross Weight 2550 lb. (2800 for "250"); Empty Weight 1475 lb. 
(1600 lb. for "250"); Wing Loading 14.3 lb. per sq. ft. (15.7 lb. for 
"250") ; Power Loading 14.2 lb. per bhp (11.2 for "250"); Engine 
Lycoming 0-360-AIA (Lycoming 0-540-AlA for "250"); ISO hp normal 
rates (250 for "250"), at 2700 rpm (2575 for "250") takeoff; Fuel 
Capacity 50 or 60 gal. (60 for "250"); Propeller Constant speed, con­
trollable; Wing Area 178 sq. ft. 

PERFORMANCE 
Maximum Speed 167 mph (190 for "250"); Cruise Speed 160 mph (181 
for "250") at 75 percent power at 8000 ft.; Landing Speed 58 mph (64 
for "250'); Rate of Climb 910 fpm (1400 for "250"); Service Ceiling 
18,500 ft. (20,000 for "250"); Absolute Ceiling 21,000 ft. (22,000 for 
"250") ; Range 1vith Maximum Payload 920 mi. (780 for "250"); Range 
with Maximum Fuel Load 1100 mi. (llOO for "250"). 

Piper Comanche P A-24 
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REMARKS 
The Piper Twin Apache is all-metal design with short takeoff 
characteristics and slow landing speed for short field operations. 
It is capable of maintaining altitude at full gross weight on one 
engine. The rear seat can be removed in less than two minutes 
to provide 80 cubic feet of unobstructed stowage space. The 
model can be converted into an ambulance plane with room for 
one stretcher and attendant in the rear seat. The cabin has 
been built so that a hatch can be cut in the floor for camera in­
stallation. Flap and landing gear controls are shaped as an air­
foil and wheel respectively for positive identification. Optional 
Apache configurations include a five-passenger version or in­
stallation of two reclining airline-type seats in the rear. 

SPECIFICATIONS 
Span 37 ft.; Length 27.1 ft.; Height 9.5 ft.; Engines Two Lycoming 
0-320 B. 160 hp at 2700 rpm; Gross Weight 3800 lb.; Empty Weight 
2230 lb.; Useful Load 1570 lb.; Wing Loading 18.6 lb. per sq. ft.; 
Power Loading 11.9 lb. per hp; Wing Area 204 sq. ft.; Baggage 200 lb.; 
Fuel Capacity 108 gal. with auxiliary tanks. 

PERFORMANCE 
Cruise Speed 171 mph at 7000 ft.; Range up to 1260 mi. 

Piper P A-23 Twin Apache 

., 
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Piper PA-25 Pawnee 

REMARKS 

Deliveries of new Piper Pawnee began in summer, 1959. Pawnee 
is a low-wing airplane designed specifically for aerial applica­
tion of agricultural chemicals. Single-place Pawnee, first air­
plane to come out of Piper's new Development Center at Vero 
Beach, Florida, incorporates many features for pilot safety and 
efficient application• of spray and dust. Pawnee has useful load 
of 1100 pounds, hopper capacity of 150 gallons or 20 cubic feet. 
Pilot's cockpit is aft for maximum safety, high as possible for 
unobstructed vision. 

SPECIFICATIONS 

Span 36 ft. 2 in.; Length 24 ft.; Height 8 ft. 9 in.; Empty Weight 
1200 lb.; Wing· Loading 12.5 lb. per sq. ft.; Power Loading 15.3 lb. 
per bhp; Engine Lycoming 0-320, 150 hp at 2700 rpm takeoff; Fuel 
Capacity 40 gal.; Propeller McCauley-metal; Wing Area 183 sq. ft. 

PERFORMANCE 

Maximum Speed 100 mph; Cruise Speed 90 mph; Landing Speed 57 
mph; Rate of Climb 65 fpm; Service Ceiling 10,000 ft.; Absolute 
Ceiling 12,000 ft.; Range with Maximum Payload 400 mi. 
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REMARKS 

Aztec, Piper's new twin-engine executive transport, was placed 
on the market late in ) 959. The five-passenger Aztec has a 
very high single-engine ceiling. Single engine service ceiling 
at full 4800 pounds, gross weight is 7400 feet. Design features 
include swept rudder and single-piece stabilator. Aztec is avail­
able in three models, including AutoFlite, equipped with Piper 
Auto Control, transistorized automatic flight system. 

SPECIFICATIONS 
Span 37 ft.; Length 27 ft. 7 in.; Height 10 ft. 4 in.; Empty Weight 
2775 lb.; Wing Loading 23.5 lb. per sq. ft.; Power Loading 9.6 lb. 
per bhp; Engines Two Lycoming 0-540~ 250 hp at 2575 rpm takeoff; 
Fuel Capacity 144 gal.; Propeller Hartzell constant speed full feathering. 

PERFORMANCE 
Maximum Speed 215 mph; Cruise Speed 205 mph at 75% power at 
7000 ft.; Landing Speed 62 mph; Rate of Climb 1650 fpm; Service 
Ceiling 22,500 ft.; Absolute Ceiling 23,750 ft.; Range with Maximum 
Payload 1400 mi. 

Piper P A-23-250 Aztec 
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REPUBLIC AVIATION CORP. 
FARMINGDALE, LONG ISLAND, . "EW YORK 

0 0 

Republic F-l05D Thunderchief 

REMARKS 
The F-l05D is the latest operational model of the Thunderchief 
series. Presently in production, it will be included in the 
Tactical Air Command's inventory of fighter-bomber aircraft. 
Similar to its predece~sor, the F-105B, iri its external configura~ 

tion, the singleseat 'D ' has an area rule fuselage and specially 
designed swept-forward air-intake ducts, as well as the 360 
degrees speed brake. Internally, the 'D' is radically different 
with its advanced electronic equipment providing all-weather, 
near automatic capabilities. In operation, the Mach 2 'D' enables 
its pilot to perform a round-trip, low-or-high-level bombing 
mission in any weather, clay or night, over any terrain, without 
ever seeing the ground. The electronics-packed 'D' has a com­
pletely integrated bombing-navigation-search elcetronic-system 
and can carry nuclear or thermonuclear weapons and guided 
or unguided missiles. Like the 'B', it is equipped with an 
automatic 20 millimeter cannon with a rate of fire of 6000 
rounds per minute. 

SPECIFICATIONS 
Span 34 ft. II in. ; Length 64 ft. 3 in .; Height 19 ft . 8 in .; Engine 
]75, over 21,000 lb. thrust with afterburner; more with water injection. 

PERFORMANCE 
Speed Mach 2; Altitude Ceiling 50,000 plus. 
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SCHWEIZER AIRCRAFT CORP. 
ELMIRA, NEW YORK 

Schweizer 2-22C Sailplane 

REMARKS 
The 2-22C is the latest version of the 2-22 two-place trainer that 
was developed by Schweizer after World War II. The current 
"C" Model of this ship incorporates many improvements over 
the original model and is the type now being used by the Air 
Force Academy. The improvements include incorporation of 
lighter aileron control system, a fully-enclosed cabin with rear 
door to improve comfort and performance, re-location of the 
main wheel to improve control on the ground at slow speeds, 
positioning of cockpit seating to give more room an<;l improve 
the instructor's visibility, lengthening of the nose and stream­
lining the canopy for better performance and appearance. Al­
though not designed primarily for cross country, flights up to 
100 miles have been made and its excellent small field landing 
characteristics make it ideal for the first cross-country attempts. 
The new model 2-22C is available in five forms: Dry Kit, Stand­
ard Kit, Unit Purchase Plan, Uncovered Sailplane and Com­
pleted Sailplane. Schweizer is also producing the 1-26 and l-23G 
sailplanes. 

SPECIFICATIONS 

Span 43 ft.; Length 25 ft. 8.5 in.; Height 9 ft.; Empty Weight 450 lb.; 
Gross W eight 900 lb.; Wing Loading 4.28 lb. per. sq. ft. 

PERFORMANCE 

Minimum Sinking Speed (solo) 2.8 ft./sec.; (dual) 3 ft.jsec.; Cruise 
Speed 89 mph ; Placard Speed 90 mph. 
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L. B. SMITH AIRCRAFT CORP. 
MIAMI •IAI, FLORIDA 

Tempo II 

REMARKS 
Tempo II is a newly designed and pressurized seven to ten 
passenger executive version of the Douglas B-26. Retaining only 
the wings, control surfaces and nacelles of the original plane, 
the new pressurized fuselage is nine feet seven and one half inches 
longer than that of the original B-26 and the height is one foot, 
three inches greater, permitting a constant interior cabin height 
of six feet two inches throughout its entire passenger cabin length 
of twenty eight feet. Redesigned wing attachments, incorporating 
fuselage spar fnmes of one and one quarter inch thick rolled 
aluminum alloy plate, frees the cabin of wing spar structure and 
results in an additional ten inches of length to each wing. The 
first production model of Tempo II was completed and began 
flight tests on October 17th. 

SPECIFICATIONS 
Span 71 ft. 4 in.; Length 60 ft. 1\12 in.; Height 20 ft.; Empty Weight 
25,000 lb .; Wing Loading 62.7 lb. per sq. ft.; Power Loading 8.33 lb. 
per bhp; Engines Two Pratt & Whitney R2800 Cs, 1800 hp normal 
rated, or 2100 hp at 2800 rpm takeoff; Fuel Capacity 1370 gal.; Propeller 
Hamilton Standard 43£60/6895-20 (reversible); Wing Area 570 sq. ft.; 
Aileron Area 13.62 sq. ft.; Flap Area 65.9 sq. ft.; Fin Area 48.2 sq. ft.; 
Rudder Area 23.4 sq. ft. aft of hinge line; Stabilizer Area 83.4 sq. ft .; 
Elevator Area 32.7 sq. ft. 

PERFORMANCE 

Cruise Speed 350 (TAS) mph at 67% hp at 2400 rpm at 20,000 ft.; 
Landing Speed 124 mph; Rate of Climb 1650 fpm at S. L. 
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SIKORSKY AIRCRAFT DIVISION 
UNITED AIRCRAFT CORP. 

STRATFORD, CONNECTICUT 

Sikorsky S-58; HSS (Navy); H-34 (Army); 
BUS (Marines and Coast Guard) 

REMARKS 
The S-58 is flown by the Navy, Marine Corps, Army, Coast 
Guard, eight foreign countries and commercial helicopter air­
lines. It is also used by the Navy for anti-submarine warfare. 
President Eisenhower is making frequent use of the Marine and 
Army versions of the S-58, embarking and disembarking from 
the White House lawn. More than l, 17 5 S-58s have been 
manufactured. This aircraft has a seating capacity of crew 
(pilot and co-pilot), 12-18 passengers, eight litters or a net pay­
load of 4000 pounds for a distance of 100 miles. Structural pro­
visions for a 5000-pound automatic touch down release cargo 
sling and a 600-pound hydraulically-operated utility hoist are 
standard equipment. Automatic stabilization equipment is being 
installed on Navy, Marine, Army and Coast Guard versions of the 
aircraft and has been certified by the CAA for use on Commercial 
S-58s. Holds three world records for speed in a closed circuit 
without payload; 100 kilometers (62.137 mi.), 141.9 mph; 500 
kilometers (310.685 mi.,) 136 mph; 1000 kilometers (621.369 mi., 
132.6 mph. 

SPECIFICATIONS 
Length 46ft. 9 in. (Tail Pylon Not Folded); Height 15 ft. 10 in.; Empty 
Weight 7675 lb. (With Standard Equipment); Gross Weight 13,000 lb.; 
Useful Load 5325lb.; Engine Wright Cyclone C989HE2 1275 hp normal 
rated at 2500 rpm or 1525 hp at 2800 rpm takeoff; Fuel Capacity 290 gal.; 
Main Rotor Diameter 56 ft.; Tail Wheel 6.00 x 6. 

PERFORMANCE 

Maximum Speed 123 mph at 1275 hp at 2500 rpm at Sea Level; Cruise 
Speed 98 mph at 2500 rpm; Maximum Rate of Climb 1100 fpm at 
Sea Level. 
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Sikorsky S-56; H-37 (Army); 
HR2S (Marines) 

REMARKS 
The twin-engine S-56 has been delivered to both Army and 
Marine units and carries 36 full y-equipped troops or equivalent 
payload in cargo. Loading and unloading may be achieved 
through clamshell doors in the nose, a cabin floor hatch or cargo 
door located on the right side of the fuselage. A traversing elec­
tric hoist with 2000-pound capacity permits easy cargo shifting 
in the cabin. Auto-pilot and semi-automatic blade folding equip­
ment are featured as is retractable landing gear. Five-bladed 
main and four-bladed tail rotors are all metal. More than 140 
S-56s have been made. Holds two world records: Maximum 
speed without payload (over 3 Kil. course), 162.7 mph; altitude 
with 5000 Kg. load (ll,023.110 lb.), 12,100 ft. 

SPECIFICATIONS 
Rotor Diameter 72 ft.; Length 82 ft. 10 in. ; Gross Weight 31,000 lb.; 
Engines Two Pratt &: \.Yhitney R28QO, derated to 2100 hp. 

PERFORMANCE 
Maximum Speed 130 mph; Cruise Speed 115 mph; Best Rate of Climb 
at Sea Level 910 fpm. 

REMARKS 

~ 0 0 

The S-55 has a seating capacity of crew (pilot and co-pilot), pas­
sengers (commercial-7) (military- I 0), with alternate cargo capa­
city of 330 cubic feet. More than 1280 S-55s have been manu­
factured. 

SPECIFICATIONS 
Main Rotor Diameter 53 ft.; Tail Rotor Diameter 8 ft. 9 in.; Length 
42 ft. 3 in.; Height 13 ft. 4 in.; Empty Weight 4950 lb.; Gross Weight 
7200 lb.; Engine Pratt & Whitney S3H2 rated at 600 bhp; Fuel Capacity 
185 gal. Alternate 7500 lb. G.W. c~nfig~ration uses Wright R1300 
engine derated to 700 hp. 

PERFORMANCE 
Maximum Speed 101 mph; Cruise Speed 85 mph; Maximum Rate of 
Climb at Sea Level 700 fpm; Range 400 st. mi.; Service Ceiling 10,500 ft. 

Sikorsky S-55 ; 
H-19 (Air Force, 
Army); 
HRS (Marines) ; 
H04S (Navy, 
Coast Guard) 
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Sikorsky S-61; HSS-2 (Navy) 

REMARKS 
The HSS-2, the world's largest amphibious helicopter, has a 
flying boat hull and twin gas turbine engines. It is being devel­
oped for the Navy as an anti-submarine warfare system and will 
be the Navy's first all-weather helicopter. The HSS-2 was flown 
publicly for the first time March 24, 1959, and the aircraft is 
now in production. Along with the develoment of the HSS-2 
is the commercial S-61, a 25-28 passenger helicopter which has 
been ordered by Los Angeles Airways and Chicago Helicopter 
Airways. First flight of the S-61 is expected in mid-1960, with 
deliveries scheduled for late 1960 and 1961. 

SPECIFICATIONS 
Rotor Diameter 62 ft.; Overall Length 72 ft. 8.5 in.; Fuselage Length 
58 ft. II in.; Empty Weight I0,259 lb.; Gross Weight I8,700 lb.; 
Useful Load 8,441 lb.; Engines Two General Electric T58-8s, I250 
shp m aximum power, 1050 shp normal rated power; Fuel Capacity 
2535 gal. 

PERFORMANCE 

Average Cruising Speed 135 mph at Sea Level; Maximum Speed 150 
mph at Sea L evel; Maximum Rate of Climb 1640 fpm at Sea Level; 
Range with Maximum Fuel Load 285 st. mi. 
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Sikorsky S-62 

REMARKS 
The S-62, a turbine-powered aircraft carrying from 10 to 12 
passengers, is an amphibious helicopter with a flying boat-type 
hull. It can operate from land, water, ice, snow, swamp, mud, or 
almost any other surface. The first flight took place May 22, 
1958, and production began in 1959. This helicopter is expected 
to have wide commercial and military applications. The S-62 
flew from the start with proven mechanical components having 
extended overhaul periods. This was accomplished under the 
Sikorsky building block concept of blending a new airframe and 
a modern gas turbine power plant with the mechanical compo­
nents of the time-tested Sikorsky S-55. The S-55 has mechanical 
components proved in world-wide operations during more than 
1,200,000 flight-hours and the almost 1300 helicopters of this type 
manufactured during the past ten years. 

SPECIFICATIONS 
Length 44 ft. 6.5 in.; Height 15 ft. 2 in.; Empty Weight 4600 lb. ; 
Gross Weight 7500 lb.; Useful Load 2900 lb.; Engine General Electric 
T58-6, 1050 shp maxirnum power, 900 shp normal rated power (derated 
to 670 shp); Fuel Capacity 182 gal.; Main Rotor Diameter 53 ft. 

PERFORMANCE 
Cruising Speed 115 mph at Sea Level; Maximum Speed 124 mph at 
Sea Level; Maximum Rate of Climb 138<1 fpm at Sea Level; Range 
with Maximum Fuel Load 385 mi. 
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TEMCO AIRCRAFT CORP. 
DALLAS, TEXAS 

REMARKS 

The TT-l Pinto primary jet trainer continues in pioneering 
role for the Navy at Saufley Field, Pensacola, Florida. Training 
of cadets in the Navy's fust all-jet syllabus began in January, 
with initial solo flights in March. Other classes followed the 
pioneers, and in August, night solo flights were performed in 
TT-ls. Evaluation of the all-jet program continues and further 
production is deferred pending completion. The TT-l has per­
formance and features planned for easy transition into jets to be 
flown later in the program. The Pinto is suitable for all conven­
tional aerobatics and has such equipment as ejection seats, liquid 
oxygen system, integrated torso harness, UHF radio and speed 
brakes. It was designed specifically for efficient introduction of 
jet "feel" to primary cadets, but to accomplish more than has 
been previously taught in that stage of training. The TT-l 
combines a subsonic dive speed of 450 knots with a stall speed 
low enough for first solo flights. Ruggedly built and economical 
to operate, the TT-l is stressed for more powerful engines if 
desired. 

SPECIFICATIONS 
Span 29 ft. 10 in.; Length 30 ft.; Height 10 ft. 10 in.; Empty Weight 
3139 lb.; Gross \¥eight 4400 lb.; Overload Gross Weight 4440 lb.; 
Wing Loading 29.4 lb. per sq. ft.; Power Loading 4.78 lb. per bhp; 
Engine Continental J69·T-2, 920 lb. thrust; Fuel Capacity 124 gal.; 
Wing Area 150 sq. ft.; Aileron Area 10.4 sq. ft.; Flap Area 15.65 sq. ft.; 
Fin Area 23.5 sq. ft.; Rudder Area 5.32 sq. ft. ; Stablizer Area 39 sq. ft.; 
Elevator Area 11.6 sq. ft. 

PERFORMANCE 
Maximum Speed 286 knots at 100 percent rpm at 15,000 ft.; Average 
Cruise Speed 234 knots at 100 percent rpm at 22,350 ft.; Landing Speed 
70 to 75 knots; Rate of Climb 1900 fpm at Sea Level; Service Ceiling 
30.000 ft.; Absolute Ceiling 32,800 ft.; Range with Maximum Fuel 
Load 239 nautical mi. 

Temco TT-l Pinto Trainer 
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TRECKER AIRCRAFT CORP. 
MILWAUKEE, WISCONSIN 

REMARKS 

Although the present Trecker Corp. has been in full operation 
little more than a year, it has in production the supercharged 
Trecker Gull, twin-engine amphibian successor to the Royal 
Gull. 

SPECIFICATiONS 
Span 44 ft. 5 in.; Length 35 ft. 7 in.; Height 12 ft. 7 in.; Empty Weight 
4-630 lb .; Wing Loading 24.5 lb. per sq. ft.; Power Loading 10.3 lb. per 
bhp ; Engines Two Lycoming GS0-480-AlAG, 320 hp normal rates, or 
340 hp at 3400 rpm takeoff; Fuel Capacity 190 gal.; Propeller Two 
H artzell full-feathering, 3-blade; Wing Area 270.2 sq. ft.; Ai-leron Area 
21.3 sq. ft.; Flap Area 28.6 sq. ft.; Fin Area 17.85 sq. ft.; Rudder Area 
12.16 sq. ft.; Stablizer Area 29.1 sq. ft.; Elevator Area 27 sq. ft. 

PERFORMANCE 
Maximum Speed 208 mph at 320 hp at 3200 rpm at 11,000 ft.; Cruise 
Speed 184 mph at 240 hp at 2750 rpm at 12,500 ft.; Landing Speed 82 
mph; Rate of Climb 1279 fpm at Sea Level; Service Ceiling 25,400 ft.; 
Absolute Ceiling 26,600 ft.; Range with Maximum Payload 55 percent 
power 800 mi.; Range with Maximum Fuel L . ..oad 994 mi. 
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Trecker 166 

REMARKS 
The Trecker 166 is a light twin-engine land plane. Because of 
the high, gull wing's position behirid and above the cabin, 
passenger visibility is excellent. Entire fuel supply is carried out­
board of the engines in wing-panel and wing-tip tanks. Complete 
dual, airline type, yoke controls are standard. 

SPECIFICATIONS 
Span 46 ft . 9 in.; Length 38 ft. ~cl in.; Height 16 ft. 4% in.; Empty 
Weight 5104 lb. ; Wing Loading 28.4 lb. per sq ft.; Engine Lycoming 
GS0-480-B1C6, 320 hp normal rated, or 340 hp at 3400 rpm takeoff; 
Fuel Capacity 232.5 gal.; Propeller Hartzell 3 blade, Wing Area 285.9 
sq. ft .; Aileron Area 21.3 sq. ft.; Flap Area 29.6 sq. ft.; Fin Area 17.5 sq 
ft.; Rudder Area 13.2 sq. ft. ; Stabilizer Area 37.1 sq. ft.; Elevator Area 
27.7 sq. ft. 

PERFORMANCE 
Maximum Speed 226 mph at 320 hp at 3200 rpm at 11,000 ft.; Cruise 
Speed 208 mph at 240 hp at 2750 rpm at 12,800 ft .; Landing Speed 68 
mph; Rate of Climb 1305 fpm at Sea Level; Service Ceiling 27,500 ft.; 
Range with Max imum Payload 1155 mi. 
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UMBAUGH AIRCRAFT CORP. 
HAGERSTOWN, l\IARYLAND 

REMARKS 
The .Umbaugh U-18 expresses the simplest form of rotary wing 
flight. The rotor system provides all the control for the U-18, 
once it is in flight, except that a small rudder at the rear of the 
fusel age aids in turning the craft about its vertical axis . How­
ever, satisfactory turns in either direction may be made without 
the use of the rudder. Longitudinal and lateral control are 
effected by mechanically tilting the rotor plane (in respect to 
the ground) the direction that control is desired. Climbing and 
descending are accomplished by a combination of rotor plane 
tilting and power application. The rotor is tilted by moving the 
control stick in the cockpit in the same way and in the same 
direction as is done in the fixed wing aircraft. Power is pro­
vided by a conventional airplane engine, the Lycoming "180" 
mounted as a pusher driving a fixed pitch propeller. Seating 
arrangement is tandem, with a completely closed and heated 
cockpit. Controls are provided for each of the two occupants. 

SPECIFICATIONS 
Height 10 ft.; Empty "\Veight 1200 lb.; Rotor Diameter 35 ft.; Power 
Loading 10 lb. per bhp; Engine 0-360-A, 180 hp normal rated, or 180 
hp at 2700 rpm takeoff; Fuel Capacity 30 gal.; Propeller fixed pitch; 
Fin Area 10.71 sq. ft.; Rudder Area 7.70 sq. ft.; Stabilizer Area 10.68 
sq. ft . 

PERFORMANCE 
M aximum Speed I 15 mph; Cruise Speed 100 mph at 75% power; 
L anding Speed 0-10 mph; Rate of Climb 1000 fpm at Sea Level; 
Service Ceiling 15,000 ft. ; Absolute Ceiling 17,000 ft. ; Range with 
M<Lx imum Payload 300 mi .; Range with Max imum Fuel Load 300 mi. 

Umbaugh U-18 Gyroplane 

365 



VERTOL AIRCRAFT CORP. 
MORTON, PENNSYLVANIA 

REMARKS 
A prototype for the Vertol 44 was jointly certified by the 
Civil Aeronautics Administration and the Canadian Department 
of Transport in April, 1957. The Vertot' Model 44 transport 
helicopter is being offered to industry in three different versions: 
the Model 44A, cargo utility version which permits transport of 
19 passengers; the Model 44B, a luxurious airliner capable of 
carrying 15 passengers; and the Model 44C, for deluxe executive 
transport in business and industry. It has a useful load of 5420 
pounds, a cruising speed of 10 I miles per hour. The tandem 
configuration eliminates balance problems in the placement of 
cargo and allows passengers to sit anywhere in the cabin. Five 
airline versions. of this Vertol 44 now are operated by New York 
Airways. Utility versions are in service with Spartan Air Services, 
under contract with the Royal Canadian Air Force. 

SPECIFICATIONS 
Main Rotor Diameter 44 ft.; Length 52 ft. 6 in.; Height 15 ft. 5 in.; 
Empty Weight 8980 lb.; Useful Load 5420 lb.; Engine Wright 1820-103, 
1275 hp normal rates, or 1425 hp at 2700 rpm takeoff; Fuel Capacity 
3fl0 gal. 

PERFORMANCE 
Maximum Speed 127 mph; Cruise Speed 101 mph; Service Ceiling 
10,600 ft.; Range with Maximum Fuel Load 360 statute mi. 
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REMARKS. 
The H-2IB is the Air Force and RCAF model in this series, 
and is similar to the Army H-2IC. The fuselage is of all metal 
stressed skin, semi-monocoque construction. The cockpit has 
side-by-side seating with the pilot on the right and complete hy­
draulic controls. The main entrance door is located on the left 
side at the rear of the cabin. Twin-turbine powered versions of 
this aircraft have been extensively flight tested. 

SPECIFICATIONS 
Rotor Diameter 44 ft.; Length 52 ft. 6 in.; Height 16 ft.; Empty 
"\1\Teight 8500 lb.; Gross Weight 13,300 lb.; Overload Gross Weight 
15,200 lb.; Engine Wright Rl820-103, 1425 hp, military; Fuel Capacity 
300 gal.; Gear fixed tricycle. 

PERFORMANCE 
Maximum Speed 135 mph at Sea Level; Cruise Speed 98 mph at Sea 
Level; Rate of Climb 1100 fpm; Service Ceiling 10,000 ft.; Range 
over 450 mi. 

Vertol H-21 Workhorse Transport 
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REMARKS 
The company-developed Vertol 107 twin-turbine helicopter is 
the first in a new family of multi-turbine powered helicopters 
capable of all-weather flying. It is a prototype for the Army's 
YHC-1, a service test quantity of which have been ordered. This 
new tandem-rotored transport helicopter has been designed to 

meet the operational requirements of both military and com­
mercial operators and embodies such features as rear-loading, 
multi-engine reliability, all-weather capability and ease of main­
tenance. Maximum cabin area is available for transporting 
people and/or cargo. With the engines mounted at the base of the 
aft pylon, the rear ramp can be left open during flight, enabling 
the helicopter to carry elongated cargo, such as missiles. Although 
the Vertol 107 is 8 feet shorter than the famous Vertol H-21 Work 
Horse, the cubic capacity of the cabin is actually one-third greater. 
Access panels provide easy servicing of all components for main­
tenance of the aircraft. Designed to grow, the Vertol 107 could 
take higher-powered turbine engines, as they become available, 
and the aircraft structure could be enlarged for greater payload 
capacity without changing the basic aircraft design. 

SPECIFICATIONS 
Main Rotor Diameter 48 ft. 4 in.; Length 44 ft. 3.6 in.; Height 17 ft.; 
Gross Weight 15,500 lb.; Engines Two Lycoming T53 or Two General 
Electric T58. 

PERFORMANCE 
Classified. 
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Vertol Model YHC-IA: 

REMARKS 

The Army's YHC-IA is the first growth version of the Vertol­
developed Model 107. A service 'test quantity of this multi­
turbine powered YHC-lA was ordered by the Army in July, 1958. 
It is a prototype for the larger YHC-lB "~hinook." Commercial 
versions of the YHC-1A, designated the Vertol 107 Model II, are 
being offered to industry and the export market. New York 
Airways has signed an option for the right to purchase the first 
five airliner versions produced by the company. Following the 
functional design concepts of the 107 prototype, the YHC-lA is 
multi-turbine powered, features a rear loading ramp, accesspanels 
for ease of maintenance. 

SPECIFICATIONS 

Height 16 ft. 10 in.; Rotor Diameter 50 ft.; Engines Two General 
Electric YT58 shaft turbines. 

PERFORMANCE 
All data are classified. 
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IN PRODUCTION 

AEROJET-GENERAL CORPORATION 
AZUSA, CALIFORNIA 

• MODEL: 15KS-IOOO AIRCRAFT ROCKET ENGINE 
Datu 

Type: Solid-propellant rocket. 
Specs 

Diameter: 10.30 in. Length: 33.45 in. Empty Weight: 
72 lb. Loaded Weight: 144 lb. 

Performance 
Rating: 1000 lb. thrust, or 400 horsepower, for 15 sees. 

Equipment 
The engine consists of a steel cylinder closed on the 
fore end. The igniter is on the fore end, and the 
exhaust nozzle and pressure release diaphragm are on 
the aft end. Thrust is transmitted to the aircraft at­
tachment fittings through two mounting lugs welded 
on the cylinder. 

Remarks 
The 15KS-1000 aircraft rocket engine was originally 
developed as a smokeless JATO (jet-assisted takeoff 
unit) for the Navy, Bureau of Aeronautics. It is one 
of the two rocket engines certificated by the FAA. 

• MODEL: 5KS-4500 AIRCRAFT ROCKET ENGINE 
Data 

Type: Solid-propellant rocket. 
Specs 

Diameter: 9.38 in. Length: 54.57 in. Empty 'Veight: 
123 lb. Loaded Weight: 236 lb. 

Performance 
Rating: 4500 lb. thrust for 5 sees. 

Equipment 
The engine consists of a steel cylinder closed on the 
fore end. The igniter is on the fore end, and the 

canted exhaust nozzle and the pressure release dia­
phragm are on the aft end. Thrust is transmitted to 
the aircraft attachment fittings by two mounting lugs 
welded on the cylinder. 

Rentarks 
5KS-4500 units are used for the assisted takeoff of car­
rier-based aircraft, or whenever high thrust is required 
for short duration. These engines are also employed 
to propel high-velocity deceleration sleds. 

• MODEL: AJI0-24 BOOSTER ROCKET ENGINE 
Data 

Type: Liquid hi-propellant rocket, gas or chemically 
pressurized. 

Specs 
Diameter: 15 in. Length: 130 in. 

Equipotent 
Assembly consists of a cylindrical section which con­
tains the oxidizer, fuel and pressurizing tanks. The 
pressure regulator and rocket motor are attached to 
the tank section. 

Remarks 
This powerplant is used to propel the Aerobee high­
altitude sounding rocket in investigations of the upper 
atmosphere. 

• MODEL: 15NS-250 AIRCRAFT ROCKET ENGINE 
Data 

Type: Solid·propellant rocket. 
Specs 

Diameter: 6 in. Length: 26.6 in. overall. Empty 
Weight: 21 lb. Loaded Weight: 42 lb. 

Perfortnance 
Rating: 250 lb. thrust for duration of 15 sees. :'l.'omi­
nal at 60•F. 
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Equipment 
The engine consists of a steel cylinder closed on the 
forward end. The igniter is on the fore end, while the 
exhaust nozzle and two pressure release diaphragms 
are on the aft end. Thrust is transmitted to the at­
tachment fittings by two mounting lugs welded on the 
cylinder. 

Remarks 
The l5NS-250 "Junior JATO" aircraft rocket engine 
was developed specifically for use as standby rocket 
power on light aircraft. This engine received FAA 
Engine Type Certificate 250 on April 25, 1958. It is one 
of the only t\\·o rocket engines to be so certificated by 
the FAA. 

• MODEL: 2.2KS-ll,OOO ROCKET ENGINE 
Data 

Type: Solid-propellant rocket. 
Specs 

Diameter: I 1.38 in. Length: 52.0 in. overall. Empty 
Weight: 113 lb. Loaded Weight: 256 lb. 

Performance 
Rating: II ,000 lb. thrust for a duration of 2.2 sees. 

Equipment 
The engine consists of a steel cylinder closed on the 
fore encl. The igniter and the pressure release dia­
phragm are on the fore end, while the exhaust nozzle 
is on the aft encl. Thrust is transmitted to the at­
tachment fittings by two mounting bands installed 
around the cylinder. 

Remarks 
2.2KS-ll ,000 units are employed to propel high-velocity 
test sleds and may be employed as zero launch missile 
boosters. 

• MODEL: 2.2KS-33,000 ROCKET ENGINE 
Data 

Type: Solid-propellant rocket. 
Specs 

Diameter: 13.42 in. Length: 109.50 in. overall. 
Empty Weight: 426 lb. Loaded Weight: 838 lb. 

Performance 
Rating: 33,000 lb. thrust for a duration of 2.2 sees. 

Equipment 
The engine consists of a steel cylinder closed on the 
fore end. The igniter and the pressure release dia­
phragm are on the fore end and the adjustable nozzle 
is on the aft end. The nozzle may be canted I o above 
the chamber center line to 22o below and 4° to either 
side of the principal plane of adjustment. Thrust is 
transmitted to the attachment fittings by two mount­
ing bands installed around the cylinder. 

Remarks 
2.2KS-33,000 units may he employed as zero launch 
missile boosters or to propel high-velocity test sleds. 

• MODEL: 40NS-4500 ROCKET ENGINE 
Data 

Type: Solid-propellant rocket. 
Specs 

Diameter: 16.03 in. Length: 152.5 in. overall. Empty 
Weight: 1382 lb. Loaded Weight: 2380 lb. 

Performance 
Rating: 4500 lb. thrust for a duration of 40 sees. 

Equipment 
The engine consists of a steel cylinder closed on the 
fore end. The igniter and the pressure release dia­
phragm are on the fore end while the exhaust nozzle 
is on the aft encl. Thrust is transmitted to the air­
craft attachment fittings by mounting hands installed 
around the cylinder. 
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Remarks 
40:\TS-4500 units may he employed for assist takeoff of 
large aircraft. 

• MODEL: AJl0-33 BOOSTER ROCKET ENGINE 
Hemarks 

This triple thrust chamber, liquid-propellant, rocket 
sled powerplant is the most powerful such unit ever 
developed. It was designed and built for use at the 
Hurricane Supersonic Research Site at Hurricane 
:\fesa, Utah, to test airplane cockpit ejection svstems 
for supersonic aircraft. This engine develops the 
equivalent of one-half million horsepower during the 
run, driving the sled at a maximum vclocitv of 1600 
ft. sec. with an acceleration of R-IO g's. Tl1e usc of 
multiple thrust chambers makes possible the high 
velocities noted above as well as better control of the 
thrust level and consequent wide applications in the 
rocket-sled field. 

• MODEL: AJl0-37 BOOSTER ROCKET ENGINE 
Remarks 

The engine is used as the powerplant for the second 
stage of the Vanguard, satellite-launching vehicle. 
Performance data are classified on this hi-propellant 
liquid rocket engine. The second stage engine drives 
the satellite and its third stage from the ·10-milc first 
stage burnout altitude to the second stage burnout alti­
tude of 130 miles. The vehicle then coasts to its orbital 
altitude where a small amount of residual propellant 
is burned to tip the vehicle over to a horizontal 
position. The third stage engine then fires to complete 
the satellite launching mission. 

AIRCOOLED MOTORS, INC. 
SYRACUSE, NEW YORK 

• MODEL: FRANKLIN 6A4-l65-B3 
Data 

Type: 6 cylinder, air-cooled, horizontally opposed. 
FAA Type Certificate: 238. 

Specs 
Length: 271%2 in. Fuel Grade: 80 octane. Bore: 4.5 
in. Stroke: 3.5 in. Displacement: 335 cu. in. Com­
pression Ratio: 7:1. Dry Weight: 324 lb. with hub 
and accessories. Weight per hp: I .97 lb. 

Performance 
Takeoff Power: 165 hp at 2800 rpm. Cruise: 12'1 hp 
at_ 2200 rpm. Fuel Consumption: .5 lb. per hp hr. 
Oil Consumption: .002 lb. per hp hr. 

Equipment 
Carburetor: Marvel-Schebler MA•-5 or Bendix PS5-C. 
Ignition: Dual Scintilla S6N21. Starter: Delco-Remy. 
Generator: Delco-Remy. Fuel Pump: AC. 

• MODEL: FRANKLIN 6V4-200-C32, C33 
Data 

Type: 6 cylinder, air-cooled, horizontally opposed. 
FAA Type Certificate: 244. 

Specs 
Length: 29%2 in. Fuel Grade: 91 octane. Bore: 4.5 
in. Stroke: 3.5 in. Displacement: 335 cu. in. Com­
pression Ratio: 8.5: I. Dry Weight: 333 lb. with ac­
cessories. Weight per hp: 1.66 lb. 

Performance 
Takeoff Power: 200 hp. Fuel Consumption: .52 lb. 
per hp hr. Oil Consumption: .002 lb. per hp hr. 



A ircoo led Model 6VS-JJ5. 

Equipment 
Carburetor: Marvel-Schebler MA4-5 or Bendix PS5-C. 
Ign ition : Dual Scin ti lla S6R N21. Starter: Delco­
R emy. Generator: D elco-Remy. Vue! Pump: \ Velclon. 

Rernarks 
This model was designed for h elicopter installations . 

• MODEL: FRANKLIN 6V-335-A, B 
Data 

T ype: 6 cylinder, ai r -cooled , horizontally opposed; 
210 h p. FAA T ype Certificate: 244. 

Specs 
Length : 34YI in. Fuel Grade: 91 octa ne. Bore: 4.5 
in . Stroke : 3.5 in . Displacement: 335 cu. in. Com­
press ion R at io : 8.5 :1. Dry Weight: 308 lb. \\ eight 
per hp: 1.46 lb. 

Performance 
Takeoff Power: 210 hp . Fuel Consumption: .52 lb . 
per hp hr. Oil Consumption: .002 lb . per hp h r. 

Equipment 
Carburetor: Marvel-Schebler l'vi A4-5. Ignition: Dual 
Scintilla S6R N2 1. Starter: Delco-Remy. Genera tor : 
Delco-Remy. Fuel Pump : \<\' eldon . Designed for heli­
cop ter insta ll ation. 

• MODEL: FRANKLIN 6A4-l50-B3 
Data 

Type : 6 cylinder, air-cooled, horizontally opposed. 
FAA Type Certificate: 238. 

Specs 
Length : 37% in. Fuel Gracie: 80 octane. Bore: 4.5 
in. Stroke: 3 .5 in . ·Displacement : 335 cu. in . Com­
pression Ratio : 7:1. Dry ·weight : 32 1 lb . with hub 
and accessories. ·weight per hp : 2. 14 lb. 

P erforntance 
Takeo!I Power: 150 hp a t 2600 rpm . Cruise: I 13 hp 
at 2350 rpm. F uel Consumption: .5 lb . per hp hr. 
Oil Consumption: .002 lb. per hp hr. 

Equipment 
Carburetor: Ma rvel-Schebler MA-3SPA. I gnition: 
Dua l Eisemann LA-G or Scintilla S6R N2 1. Starter : 
Delco-R em y. Generator : Delco-Remy. Fuel Pump: 
AC. 

• MODEL: 6VS-335 
Data 

T ype: 6 cylinder, a ir-cooled , horizontally opposed , 
turbosuperch argecl. FAA T ype Certifica te: I£2. 

Specs 
Height : 38%4 in . Depth: 39YI in . Width: 31!}16 in. Dis­
placement: 335 cu . in. Bore : 4J!2 in. Stroke: 3 J!2 in . 
Compression R a tio: 7: 1. Fuel Grade: 100/ 130. Dry 
\ Veigh t: 284 lb_ Total \Veight : 360 lb ., including starter. 
carburetor, ignition , fuel pump, turbo and complete 
exhaust system. 

P erforntance 
Fuel Consumption : Normal rating .55 lb . per hp hr., 
a t 70% power , .50 lb. per hp hr., Oil Consumption: 
Normal rating .020 lb. per hp hr., at 70 '10 power .. 015 
lb . per hp hr. Other performance da ta : 225 hp sea 
level rating, maintains full rating up to 15 ,000 ft. 

Equipment 
Ca r buretor : l'v[arvel MA4-5 . Magnetos: Two Scintilla 
S6R ~23s. Starter: Delco-Remy 24 volt. Generator : 
(Op ti ona l) Pierson 28 volt. Turbosupercharger ; Fuel 

pump, Complete exhaust sys tem. Designed for heli­
copter insta llation. 

• MODEL: FRANKLIN 6A-335-A 
Data 

Type: 6 cylinder, air-cooled, horizontally opposed ; 210 
hp. 

Specs 
Length : 36% in. Width: 311% 2 in. Displ acement : 
335 cu. in. Bore : 41f2 in . Stroke 3J!2 in. Compression 
R a tio: 8.5: I. Fuel Grade: 91 octane. Dry Weight: 
308 lb . 

Equipment 
Carburetor: Marvel-Schebler MA4-5. Magnetos: Scin­
tilla S6RN21. Starter: Delco-Remy 24 volt. Generator: 
Pierson 24 volt, 20 amp. 

AiRESEARCH MANUFACTURING DIVISION 
THE GARRETT CORPORATION 

PHOENIX, ARIZONA 

• MODEL: GTC 85-135 
Data 

T ype: Gas Turbine Air . Compressor. 
Specs 

Length : 39.78 in . Width : 26.95 in. Weight : 240 lb. 
wi th a ll Hying accessories. Compressor Stages: 2. Tur­
bine Stages: I . 

Perforntance 
S.L. 60° day; Air delivery, 140 lb. per min.; Air pres­
sure, 105 in . o f mercury. 

Equipment 
Starter: Electric, 28 volt; Automatic controls. 

Remarks 
Altitude starting 15,000 ft. Fuel : Mil-F-3056, Mil-F-
5572, Mil-F-5624 , grades JP-3 or JP-4. Ambient oper­
a ting tempera ture -65°F to + l 30°F. Current produc­
tion application: Prime movers for McDonnell model 
120 pressure jet utility cargo helicopter (3 per craft). 

ALLISON DIVISION 
GENERAL MOTORS CORPORATION 

INDIANAPOLIS , INDIANA 

• MODEL: T56-A-7 
Data 

T ype: Axial-How propjet. 
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Specs 
Length: 145 in. Width: 28 in. Fuel Grade: JP-4. 
Dry Weight: 1850 lb. Compressor Stages: 14. Tur­
bine Stages: 4. 

Performance 
Fuel Consumption: 0.541. Oil Consumption : 2.8. 

Equipment 
Starter: Govt. furn . equip. 

Remarks 
Designed for installation in Lockheed C-130B Hercules; 
ESHP 4050 at 13,820 rpm, sea level conditions. 

• MODEL: T56-A-8 
Data 

Type: Axial-flow propjet. 
Specs 

Length: 145 in. Width: 28 in. Fuel Grade: JP-5. 
Dry Weight: 1850 lb. Compressor Stages: 14. Tur­
bine Stages: 4. 

Performance 
Maximum Thrust: 740. Normal Rated Thrust: 718. 
Fuel Consumption: 0.544. Oil Consumption: 2.8. 

Equipment 
Starter: Govt. furn. equip. 

Remarks 
ESHP 4050 at 13,820 rpm, sea level conditions. 

• MODEL: T56-A-9 
Data 

Type: Axial-flow propjet. 
Specs 

Length: 145 in. Width: 28 in. Fuel Grade: JP-4. 
Dry Weight: 1679 lb. Compressor Stages: 14. Tur­
bine Stages: 4. 

Performance 
Maximum Thrust: 726. Normal Rated Thrust: 702. 
Fuel Consumption: 0.55. Oil Consumption: 3.6. 

Equipment 
Starter: Govt. £urn. equip. 

Remarks 
Current production installation is Lockheed C-130A 
Hercules; ESHP 3750 at 13,820 rpm, sea level condi­
tions. 

• MODEL: T56-A-10W 
Data 

T ype: Axial-flo;_v propjet. 
Specs 

Length: 145 in. Width: 28 in. Fuel Grade: JP-4/JP-5. 
Dry \Veight: 1850 lb. Compressor Stages: 14. Turbine 
Stages: 4. 

Performance 
Maximum Thrust: 750. Normal Rated Thrust: 718. 
Fuel Consumption: 0.541. Oil Consumption: 2.8. 

Equipment 
Starter: Govt. furn. equip. 

Remarks 
Designed for P3V-l Lockheed Electra; ESHP 4500 with 
water-alcohol injection. 

• MODEL: B2 
Data 

Type: Free turbine propjet. 
Specs 

Length: 38.5. Width: 15 .8. Fuel Grade: JP-4· (Alter­
nate 115/145) . Dry Weight: 106 lb. Compressor 
Stages: 7 axial; 1 centrifugal. Turbine Stages: Single­
stage gas producer; Two-stage power turbine. 

Performance 
Fuel Consumption: 0.70 . 

Remarks 
Rated at 250 SHP. 
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• MODEL: C2 

Data 

Allison 501-D13 jJrojJjet. 

Type: Free turbine turbo-shaft. 

Specs 
Length: 34.6. Width: 15.8. Fuel Grade: JP-4 (Alter­
nate 115/145). Dry Weight: 90 lb . Compressor Stages: 
7 axial; 1 centrifugal. Turbine Stages: Single-stage 
gas producer; Two-stage power turbine. 

Performance 
Fuel Consumption: 0.70. 

Remarks 
Rated at 250 SHP. 

• MODEL: 50l-Dl3 PROPJET ENGINE 

Data 
Type: Axial-flow propjet. 

Specs 
Length: 145 in. Width : 27 in. Weight: 1750 lb. 
Compressor Stages: 14. Turbine Stages: 4. 

Equipment 
Starter: Airframe-furnished. 

Remarks 
Current production installation in Lockheed Electra 
commercial transport; ESHP 3750 at 13,820 rpm, sea 
level conditions. 

• MODEL: T56-A-IA 

Data 
Type: Axial-flow propjet. 

Specs 
Length: '145 in. Width: 27 in . Total Weight: 1645 
lb. Compressor Stages: 14. Turbine Stages: 4. 

Equipment 
Starter: Govt. furn. equip. 

Remarks 
Current production installation is in Lockheed <i'::-130A 
Hercules; ESHP 3750 at 13,820 rpm, sea level con­
ditions. 



• MODEL: T6l 
Data 

Type: Propjet. 
Specs 

Length: 142 in. Width: 33 in. Height: ·15 in. Dry 
\\"eight 2240 lb. Compressor Stages: 9-stage high pres­
sure. 6-stage low pressure. Turbine Stages: 2-stage high 
pressure, 3-stage low pressure. 

Equipment 
Starter: Go\"1. furn. equip. 

Remarks 
ESHP 6500 at 10,400 rpm at sea Je,·el conditions. 

CONTINENTAL AVIATION & ENGINEERING 
CORPORATION 
DETROIT, ~IICHIGAN 

• MODEL: 352-SA (J69-T-25) 
Data 

Type: Turbojet. 
Specs 

Diameter: 22.3 in. Length: 50 in. Fuel Grade: JP-4. 
Dry \\'eight: 364 lb. Compressor Stages: I. Turbine 
Stages: I. 

Perforrnance 
:\faximum Thrust: 102:;. ::'l:ormal Rated Thrust: 880. 
Fuel Consumption: 1.12 (S.F.C.). Oil Consumption: 
0.5 lb./hr. 

Equipment 
Starter: Electric. 

Remarks 
Current production installation: Cessna T-37B USAF 
Jet Trainer. 

• MODEL: 356-7A (169-T-29) 
Data 

Type: Turbojet. 
Specs 

Diameter: 22.3 in. Length: 46 in. Dry Weight: 335 lb. 
Compressor Stages: 2. Turbine Stages: I. 

Perf orntance 
Maximum Thrust: 1700. Normal Rated Thrust: 1375. 
Fuel Consumption: I .OR5 (S.F.C.). Oil Consumption: 
1.0 lb./hr. 

Equipment 
Starter: Electric. 

Remarks 
Current production installation: Ryan Q-2C "l~irchee." 

• MODEL: 141 
Data 

Type: Gas Turbine Air Compressor. 

Specs 
Length: 44.6 in. Width: 15.94 in. Total Weight: 197 
lb. Compressor Stages: I. Turbine Stages: 2. 

Performance 
Rated Air hp: St'd day 191, 130"F 1R2. Air Delivery: 
St'd day 2.2 lb.,tsec. Delivery Pressure: St'd day, 
PSIA 52.5. RPM: 35,000. 

Equipment 
Starte1·: Electric. 

Remarks 
Current production installation: Used. in !C-106 
(USAF type MA-l A) trailer mounted turbme au· co~n­
pressor. Also suitable as powerplant for pressure-jet 
helicopters. 

CONTINENTAL l\IOTORS CORPORATION 
~IUSKEGON, ~IICHIGAN 

• MODEL: 0-4 70-J 
Data 

Type: 6 cylinder, air-cooled, horizontally opposed, 
FAA Type Certificate: 273. 

Specs 
Length: 36.03 in. Width: 33.58 in. Displacement: 
471 in. Bore: 5.00 in. Stroke: 4.00 in. Compression 
Ratio: 7.0:1. Fuel Grade: 80/87 octane. Dry 'Veight: 
415 lb., complete with accessories. 

Perforntance 
Rating: 225 hp at 2550 rpm at sea level. 

Equipment 
Carburetor: :\fan·el. :\lagneto: Scintilla. Starter: 
Delco-Remy. Generator: Delco-Remy, 12 volt, 35 amp. 

• MODEL: 0-4 70-M 
Data 

Type: 6 cylinder, air-cooled, horizontally opposed, 
FA.-\ Type Certificate: 273. 

Specs 
Length: 43.31 in. \\"idth: 33.58 in. Displacement: 471 
in. Bore: 5.00 in. Stroke: 4.00 in. Compression Ratio: 
8.0: 1. Fuel Grade: 91 ;96. Dry \\'eight: 450 lb., com­
plete with accessories. 

Performance 
Rating: 240 hp at 2600 rpm at sea level. 

Equipment 
Carburetor: Bendix. ;\lagneto: Scintilla. Starter: 
Delco-Remy. Generator: Delco-Remy, 24 volt, 15 amp. 

• MODEL: 0-300-A & B 
Data 

Type: 6 cylinder, air-cooled, horizontally opposed, 
FAA Type Certificate: 253. 

Specs 
Length: 36.38 in. Width: 31.50 in. Displacement: 
301.37 in. Bore: 4.0625 in. Stroke: 3.875 in. Compres­
sion Ratio: 7.0:1. Fuel Grade: 80/87. Dry Weight: 
310.88 lb., complete with accessories. 

Performance 
Rating: 145 hp at 2700 rpm at sea level. 

Equipment 
Carburetor: Marvel. Magneto: Scintilla. Starter: 
Delco-Remy. Generator: Delco-Remy, 12 volt, 20 amp. 

• MODEL: 0-470-K & L 
Data 

Type: 6 cylinder, air-cooled, horizontally opposed, 
FAA Type Certificate: 273. 

Specs 
Length: 36.03 in. Width: 33.58 in. Displacement: 471 
in. Bore: 5.00 in. Stroke: 4.00 in. Compression Ratio: 
7.0: I. Fuel Grade: 80/87. Dry Weight: 438 lb., com­
plete with accessories. 

Perfornmnce 
Rating: 230 hp at 2600 rpm at sea level. 

Equipment 
Carburetor: Marvel. Magneto: Scintilla. Starter: 
Delco-Remy. Generator: Delco-Remy, 12 ,·olt, 35 amp. 

• MODEL: A65-8F 
Data 

Type: 4 cylinder, air-cooled, horizontally opposed, 
FAA Type Certificate: 205. 
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Specs 
Length: 30.41 in. Fuel Grade: 80;87 octane. Bore: 
3.875 in. Stroke: 3.625 in. Displacement: 171 cu. in. 
Compression Ratio: 6.3: I. Dry Weight: 176 lb. 

Performance 
Rating: 65 hp at 2300 rpm at sea level. 

Equipment 
Carburetor: Marvel. Ignition: Scintilla. 

• MODEL: C85-l2F 
Data 

Type: 4 cylinder, air-cooled, horizontally opposed, 
F.-\A Type Certificate: 233. 

Specs 
Length: 32 in. Fuel Grade: 80/87 octane. Bore: 4.062 
in. Stroke: 3.625 in. Displacement: 188 cu. in. Com­
pression Ratio: 6.3: I. Dry ·weight: 186 lb., complete 
with accessories. 

Performance 
Rating: 85 hp at 2575 rpm at sea level. 

Equipment 
Carburetor: Stromberg. Ignition: Scintilla. Starter: 
Delco-Remy. Generator: Delco-Remy, 12 volt, 20 amp. 

• MODEL: C90-l2F 
Data 

Type: 4 cylinder, air-cooled, horizontally opposed, 
FAA Type Certificate: 252. 

Specs 
Length: 31.25 in. Fuel Grade: 80/87 octane. Bore: 
4.062 in. Stroke: 3.875 in. Displacement: 200.91 cu. 
in. Compression Ratio: 7: I. Dry \\'eight: I 86 lb., 
complete with accessories. 

Performance 
Rating: 90 hp at 2475 rpm at sea level. 

Equipment 
Carburetor: 

Delco-Remy. 
Marvel. Ignition: Scintilla. Starter: 

Generator: Delco-Remy, 12 volt, 20 amp. 

• MODEL: E-185-9 
Data 

Type: 6 cylinder, air-cooled, horizontally opposed, 
FAA Type Certificate: 246. 

Specs 
~ength: 46.66 in. Fuel Grade: 80/87 octane. Bore: 5 
m. Stroke: 4 in. Displacement: 471 cu. in. Compres­
sion Ratio: 7: I. Dry Weight: 350 lb., complete with 
accessories. 

Performance 
Rating: 205 hp at 2600 rpm at sea level. 

Equipment 
Carburetor: Bendix. Ignition: Scintilla. Starter: 
Provisions for direct cranking starter. Generator: 
Delco-Remy, 12 volt, 35 amp. This engine also avail­
able with full AN accessory section. 

• MODEL: E-225-4 
Data 

Type: 6 cylin~er, air-cooled, horizontally opposed, 
FAA Type Certificate: 267. 

Specs 
Length: 48.4 in. Fuel Grade: 80/87 octane. Bore: 5 in. 
Stroke: 1 in. Displacement: 471 cu. in. Compression 
Ratio: 7: I. Dry \'IT eight: 393 lb., complete with 
accessories. 

Performance 
Rating: 225 h p at 2o50 rpm at sea level. 

Equipment 
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Carburetor: Bendix. Ignition: Scintilla. Starter: 
Eclipse. Generator: Dclco-Remy, 12 volt, 35 amp. 
This engine also available with full AN accessory 
section. 

• MODEL: 0-470-2 
Data 

Type: 6 cylinder, air-cooled, hori1ontally opposed, 
FA:\ Type Certificate: 2HI. 

Specs 
Length: 37.73 in. \\'idth: 33.62 in. Displacement: 
471 in. Bore: 5.00 in. Stroke: 4.00 in. Comprcssion 
Ratio: 7.0: I. Fud Grade: 100;130. Dry Weight: ·i'i-1 
lb. 

Perf ornutnce 
Rating: 265 hhp at 2600 rpm at sea J, I. 

Equipment 
Carburetor: Bendix. :\Iagneto: Scintilla. Starter: 
Eclipse. Generator: Eclipse, 30 volt, 50 amp. 

• MODEL: 0-470-15 
Data 

Type: 6 cylinder, air-cooled, horizontallv opposed, 
FAA Type Certificate: 2fi9. 

Specs 
Length: 45.20 in. Width: 33.41 in. Displacement: 
471 in. Bore 5.00 in. Stroke: 4.00 in. Compression 
Ratio: 7.0:1. Fuel Grade: 80/87. Dry Weight: ·105 lb. 

Performance 
Rating: 213 bhp at 2600 rpm at sea level. 

Equipment .. 
Carburetor: Stromberg. Magneto: Scmtilla. Starter: 
Bendix. Generator: Bendix, 24 volt, 50 amp. 

• MODEL: G0-526 
Data . 

Type: 6 cylinder, air-cooled, honzontally opposed, 
FAA Type Certificate: Pending. 

Spe~ . . 
Length: 49.12 in. \Vidth: 34.68 m .• D_Isplacement: ~26 
in. Bore: 5.125 in. Stroke: 4.2:_. 111. CompressiOn 
Ratio: 7.0:1. Fuel Grade: 80/87. Dry Weight: 408 
lb., complete with accessories. 

Performance 
Rating: 290 bhp at 3200 rpm at sea level. 

Equipment 
Carburetor: Bendix. Magneto: Scintilla. 

• MODEL: 10-470-C 
Data 

Type: 6 cylinder, air-cooled, horizontally opposed, 
FAA Type Certificate: 273. 

Specs . 
Length: 37.56 in. W1dth: 33.58 in: Displacement: 
470 in. Bore: 5.00 in. Stroke: 4.00 111. Compression 
Ratio: 8.0:1. Fuel Grade: 91/96. Dry Weight: 432 
lb., complete with accessories. 

Performance 
Rating: 250 hhp at 2600 rpm at sea level. 

Equipment s · · 
Carburetor: CMC Injector. Magneto: cmt11la. 
Starter: Delco-Remy. Generator: Delco-Remy, 12 

volt, 50 amp. 

• MODEL: 10-470-D 
Data 

Type: 6 cylinder, air-cooled horizontally opposed, 
FAA Type Certificate: 3E2. 

Specs 
Length: 43.53 in. \Vidth: 33.58 in. Displacement: 
471 in. Bore: 5.00 in. Stroke: 4.00 in. Compression 
Ratio: 8.6:1. Fuel Grade: 100/130. Dry Weight: 
426.0 lb. Total Weight: 466.5 lb. 

Perforntance 
Rating: 260 bhp at 2625 at sea level. 

Equipment 
Fuel Injector: Continental Motors. Magneto: Scintil-



la. 'itarter: Delco-Rem,·. Cenerator: Delco-Remy, 
:!:-, amp. :!·! n>lt. 

• :UODEL: 1 0--170-J 
Data 

T' pe: li n·Iinder. air-cooled. horiwntall\' opposed, 
F.\.\ T'f'C Cenificate 3EI. 

.-;,){'('~ 

l.l'ngth: :17.!1:1 in. \\'idth: :1:1.58 in. Displacement: 
·I 711 in. Bore: :i.OO in. Stroke: -!.00 in. Compression 
Ratio: 7.0:1. Fuel (;rade: l-111/l-ii. Dry \\'eight: -!0~ lb. 

P•••·for1na llt'P 

Rating: ~~5 hhp at ~oOO rpm at sea le\'el. 
Equipnwnl 

Fuel Injector: Continental :-.rotors. :\Iagneto: Scintil­
la. '>tarter: Dclco-Remy. (;cncrator: lk!ro-Rem\·, 3:i 

an1p. !:! \·oft. 

• MODEL: FS0-526-A 
Data 

Type: (i cylinder. fan-cooled, horitontalh- opposed, 
F.\.\ '1\pc Ccrtific1te: :!!1~. 

Spct'>' 
l.eng-th: ·li.li9 in. Width: 33.li-l in. Displacement: 
5~(i in. Bore: 5.1~5 in. Stroke: -t~5 in. Compression 
Ratio: 7.0: I. Fuel Gracie 91 ;96. Dry Weig-ht: 568 lb. 

Pcrforrnant·c 
Rating-: ~70 hhp at 3~00 rpm at sea le\·el. 

Equipml'nt 
Carburetor: Bendix. :'\[agneto: Scintilla. 

Hl'ntarks 
TIJ is i~ a su perch a rg-cd hcl icopter engine. 

• MODEL: GS0-526-A 
Data 

Type: 6 cylinder, air-cooled, horizontally opposed, 
F.-\.-\ Type Certificate: 30!!. 

Specs 
Length: 52.28 in. Width: 34.68 in. Displacement: 
!i2o in. Bore: 5.125 in. Stroke: 4.25 in. Compression 
Ratio: 6.0: 1. Fuel Grade: 100/130. Dry Weight: 5-19, 
complete with accessories. 

Performance 
Rating: 340 hp at 3100 rpm at sea level. 

Equipnwnt 
Carburetor: 
Delco-Remy. 

Bendix. 1\fagneto: Scintilla. Starter: 
Generator: Delco-Remy, 24 volt, 50 amp. 

• MODEL: G0-300-A 
Data 

Type: 6 cylinder, air-cooled, horizontally opposed, 
FAA Type Certificate: 298. 

Specs 
Length: 39.12 in. 'Vidth: 31.50 in. Displacement: 
301 in. Bore: 4.0625 in. Stroke: 4.25 in. Compression 
Ratio: 7.3:1. Fuel Grade: 80/87. Dry Weight: 312 
lb., complete with accessories. 

Performance 
Rating: 175 bhp at 3200 rpm at sea level. 

Equipment 
Carburetor: 
Delco-Remy. 

Marvel. 1\Jagneto: Scintilla. Starter: 
Generator: Delco-Remy, 12 volt, 25 amp. 

• MODEL: 0-470-H 
Data 

Type: 6 cylinder, air-cooled, horizontally opposed, wet 
sump, FAA Type Certificate: 273. 

Specs 
Length: 67.6!1 in. Width: 33.58 in. Displacement: 
471 in. Bore: !1.00 in. Stroke: 4.00 in. Compression 
Ratio: H.O: I. Fuel Grade: 91/96. Dry Weight: ·!71.75 
lb. Total Weight: 510.00 lb. 

Performance 
Rating: 2-10 bhp at 2600 rpm at sea level. 

Equipment 
Carburetor: Bendix. :\lagneto: Scintilla. Starter: 
Delco-Rcmy. Generator: Delco-Remy, I~ Yolt, ~5 amp. 

Remarks 
Engine has a direct driYc spline type extended pro­
peller shaft. This is a pusher type engine. 

• MODEL: 0-200-A 
Data 

Type: 4 cylinder, air-cooled, horizontally opposed. 
"·et sump, F.-\.-\ Type Certificate: ~5~. 

Specs 
Length: 2R.53 in. \\'idth: 31.56 in. Displacement: 
~01 in. Bore: 4.062 in. Stroke: 3.875 in. Compression 
Ratio: 7.0:1. Fuel Grade: 80/87. Dry Weig-ht: 189.69 
lb. Total Weight: ~~0.00 lb., with accessories. 

Performance 
Rating: 100 bhp at 2750 rpm at sea level. 

Equipment 
Carburetor: :-.fan·el. :'\fagneto: Scintilla. Starter: 
Delco-Remy. Generator: Delco-Remy, 12 \'Olt, ~0 amp. 

GENERAL ELECTRIC COMPANY 
AIRCRAFT GAS TURBIN'E DIVISION 

CINCINNATI, OHIO 

• 1\IODEL: CJ-805-3, -3B 
Data 

Type: Commercial turbojet engine, single rotor, vari­
able stator. 

Specs 
Length: 109.56 in. (IRR.94 in. with re\·erser/suppressor). 
Frame Size: 3~ in. Compression Ratio: 13: I. Total 
Weight: ~800 lb. Compressor Stages: 17 (6 ,-ariable). 
Turbine Stages: 3. 

Performance 
Maximum Thrust: 11,200 lb. at .086 sfc. Nom1al Rated 
Thrust: 9500 lb. at .738 sfc. Maximum Cruise Thrust: 
8850 lb. at .728 sfc. 

Remarks 
Current production installation: Convair 880. 

• MODEL: CJ-805-23 
Data 

Type: Commercial turbofan engine. Single rotor, 
variable stator, aft fan. 

Specs 
Length: 144 in. Width: Basic Engine, 32 in .. Aft 
fan, 53 in. Compression Ratio: Basic Eng-ine. 13:1, Aft 
fan, 1.6: I. Total \\'eight: 3825 !h. Compressor Stages: 
I 7. Turbine Stages: 3. ~ 

Performance 
Maximum Thrust: 16,100 lb. at .541 
Thrust: 13,700 lb. at .!105 sfc. 
Thrust: 13.300 lb. at .504 sfc. 

Remarks 

sfc. Normal Rated 
Maximum Cruise 

Current production installation: Con\·a:r tiOO luxun 
jetliner. 

• MODEL: 179-GE-2, -3A, -SA, -7 
Data 

Type: Military turbojet. 
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Continental Aviat ion's ]69-T-25. 

Specs 
Length: 204 in. Frame Size: 32 in . Compression 
Ratio: 12: I. Total Weight : 3200 lb. Compressor 
Stages: 17, axial flow, single rotor. Turbine Stages: 3. 

Performance 
Maximum Thrust: 15,000 lb. 

Remarks 
Current production installation: Lockheed F-104 Con­
vair B-58 Hustler, North American A3J Vigilante, 
McDonnell F4H. 

• MODEL: J93-3 
Data 

Type: Turbojet. 

Specs 
Classified. 

Performance 
Mach 3.0. 

Equipment 
Classified. 

Remarks 
Current production installation: North American B-70 
advanced bomber. 

SMALL AIRCRAFT ENGINE DEPARTMENT 
LYNN, MASSACHUSETTS 

• MODEL: T58-6 
Data 

Type: Turboshaft. 

Specs 
Diameter: 16 in. Length: 55 in. Compression Ratio : 
8.3: I. Fuel Grade: JP-4/JP-5. Dry Weight: 271 lb. 
Compressor Stages: 10. Turbine Stages: 2 plus I. 

Performance 
Maximum shp: 1050. Normal Rated shp: 900. Fuel 
Consumption: .64 military. 

Remarks 
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Current production installation : military: Sikorsky 
HSS-2; Vertol YHC-lA; Kaman HU2K ; Sikorsky HSS-1 
(experimental); Vertol H-21D (experimental); Kaman 
K-16 (experimental VTOL); Fairchild M-224-l (experi­
mental VTOL). Civilian version, designated CT-58-100, 
certified by FAA for use in commercial helicopters. 
Announced commercial applications: Sikorsky S-61; 
Sikorsky S-62; Vertol 107 Model II. T58-8, 1250 shp 
growth engine, successfully completed 50-hr. PFR T 
Aug ust 1959. 150-hr. qualification test scheduled for 
July 1960. 

• MODEL: CF700 
Data 

Type: Turbofan. 
Specs 

Diameter: 33 in. Length: 69 in. Fuel Grade: JP-4. 
Total \Veight: 585 lb., 665 lb. with reverser. Com­
pressor Stages: 8. Turbine Stages: 2. 

Performance 
Maximum Thrust: 4000 lb . takeoff. Normal Rated 
Thrust: 1020 lb., norrnal, Continuous 36,000 ft., Mach 
0.8. Fuel Consumption: 0.69 takeoff. r ue! consump­
tion: 0.97 lb./lb./hr. normal, Cantin •LIS 36,000 ft., 
Mach 0.8. 

Remarks 
Engine development program , proceeding on company 
funds, calls for producing flight-worthy engines by mid-
1961 and FAA certified engines in earl y 1962. 

• MODEL: T64-2 
Data 

Type: Turboshaft. 
Specs 

Height: 30.4 in. Length: 91 in . Width: 24.75 in. Fuel 
Grade: JP-4/JP-5. Dry \>\' eight: 854 lb. Compressor 
Stages: 14. Turbine Stages: 2 plus 2. 

Performance 
Maximum· SHP: 2650 (military) . Normal rated SHP 
2235. Fuel Consumption : 0.506 (military). Normal 
Rated Fuel Consumption: 0.527. 

• MODEL: T64-4, -8 
Data 

Type: Turboprop. 
Specs 

Height: 36 in. Length: 113 in . Width 29 in. Fuel 
Grade: JP-4!JP-5. Dry Weight: 1079 lb. Compressor 
Stages: 14. Turbine Stages: 2 plus 2. 

Performance 
Maximum ESHP: 2570 (military). Normal Rated 
ESHP: 2230. Fuel Consumption ESFC: 0.522 (military). 
Normal Rated Fuel Consumption: 0.529. 

Remarks 
T64-4 prop gear is below engine centerline; T64-8 
prop gear is above engine centerline. 

• MODEL: T64-6 
Data 

Type: Direct drive. 
Specs , 

Height: 30.4 in. Length: 62 in. Width: 23.8 in. Fuel 
Grade: .JP-4/.JP-5. Dry Weight: 710 lb. Compressor 
Stages: 14. Turbine Stages: 2 plus 2. 

Performance 
Maximum SHP: 2690 (military). Normal Rated SHP: 
2270. Fuel Consumption: 0.498 (military) . Normal 
Rated Fuel Consumption: 0.520. 

Equipment 
Turboshaft configuration for helicopters formed by 
using helicopter reduction gear; turboprop configura­
tion for propeller driven aircraft formed by adding 
propeller reduction gear and propeller brake; direct 
drive version consists of basic power section without 

shafting or gearing. 

• MODEL: J85-5 
Data 

Type: Turbojet-piloted configuration. 

Specs 
Diameter: 20 .3 in . Length: 104 in. Fuel Grade: .JP-4. 
Total Weight: 525 lb. Compressor Stages: 8. Turbine 

Stages: 2. 



Pcrfornwncc 
\faximum Reheat Thrust, SLS, Standard Day: 3850 !h. 
\filitan· Thmst. SLS. Standard Day: 2500 lb. Power to 
\\'eight Ratio: i-3:1. Specific \\'eight: .136. 

Equipment 
.-\fterhurner. Starter: Air Impingement. 

Remarks 
Scheduled production installation: :\"orthrop :\"-156F: 
:\"orthrop T-3R: Radioplane Q-1-R. ]85-5 has success­
fully run its official 50 hr. l'FRT. 

• )IODEL: 185-7 

Data 
Type: Turbojet-missile configuration. 

Specs 
Diameter: 17.7 in. Length: -12 in. Fuel Grade: JP--1. 
Total \\"eight: :125 !h. Compressor Stages: H. Turbine 
Stages: 2. 

Pcrfornlarwc 
\filitary Thmst: 2·150 lb .. SLS. Standard Day. Power to 
Weight Ratio: i 5: I. Specific Weight: .I :12. 

Equipment 
Starter: Air Impingement. 

Rcnwrks 
Scheduled production installation: \fcDonnell G.-\\f-72. 
JR5-7 has successfully run its official QT. 

LYCOMING DIVISION 
AVCO CORPORATION 

STUATFORD, CONNECTICUT 

• MODEL: T53-L-1A (LTCIB-2) 

Data 
Type: Shaft turbine engine. 

Specs 
Diameter: 23.0 in. Length: 47.6 in. Width: 23.0 in. 
Pressure Ratio: 6: l. Fuel Grade: .l\Iil-F-5624 Grade 
JP-4. Dry Weight: 484 lb. Compressor Stages: 50 
axial plus I cent. Turbine Stages: I compressor, I 
free power. 

Performance 
l\·faximum SHP: 860 military. Normal Rated SHP: 
770. Fuel Consumption: 0.735 ESFC at military power. 

Remarks 
Development was sponsored by Army and Air Force on 
this single stage free-type power turbine, combination 
axial-centrifugal compressor driven by a single stage 
turbine, and external annular vaporizing combustor 
engine. Current production installation: Bell 
H40/HU-I; Kaman H43R. Also installed in prototype 
vehicles: Ryan Model 92; Doak Model 16; Vertol Model 
76; Bu Ships "Halohates" Boat, Army "Flying Duck." 
Vertol Model 105; Vertol Model 107. 

• MODEL: T53-L-3 (LTCIF-1) 

Data 
Type: Turboprop. 

Specs 
Diameter: 23.0 in. Length: 58.4 in. Width: 23.0 in. 
Pressure Ratio: 6: l. Fuel Grade: JP-4. Dry Weight: 
530 lb. Compressor Stages: 5 axial plus I cent. Tur­
bine Stages: I compressor plus I free power. 

Performance CJ~ F e1 
\faximum SHP: 960. :\"ormal Rated SHP: 8-:>- . u 
Consumption: .655 ESFC at takeoff. Oil Consumptwn: 
.14 gal. per hr. 

Remarks F 
De\·eloped under sponsorship of Army and Air 0!~e 
on this sino-Ie stao-e free-tvpe power turbine, ax_w -

- .-, "' • • • rr rb1ne. centnfugal compressor dnven hy smgle sta,.,e tu . 
;~nd external annular_ Yaporizing _coml~ustor enf~1_eJ 
Scheduled for productton for u~e 1n G1 umrnan · 
\fohawk high-performance ohsen·ation plane for Army. 

• i\IODEL: T53-L-5 (L TC1K-1) 
Data 

Type: Shaft turbine engine. 
Specs . 

Diameter: 23.0 in. Length: 4i.6 in. \\'idth: 2~-? 111 • 

Pressure Ratio: 6: I. Fuel Grade: JP4. Dry W_e1ght: 
·185 lb. Compressor Stages: 5 axial plus I centnfuga1. 
Turbine Stages: I compressor plus I free poweL 

Perforn1ance 
.:\laximum SHP: 960 takeoff. :\"onnal Rated SHP: 
825. Fuel Consumption: 0.664 ESFC at takeoff. 

Remarks 
DeYelopment funded bY Arm\·. This engine is a shaft 
turbine \·ersion of the· T53-I:-3 turboprop embodying 
LYcoming's "Universal Engine" concept. Only differ­
ence between these two en"ines is in reduction gear and 
fuel control. For use in'"' growth yersions of Yehicles 
presently using T53-L-l. Scheduled for Bell HU-IB. 

• MODEL: T55-L-3 (LTC4B-2) 
Data 

Type: Shaft turbine engine. 
Specs 

~iameter: 24.25 in. Length: 44.04 in. ·width: 24.25 
111. Pressure Ratio: 6: I. Fuel Grade JP-4. Dry 
\\'eight: 600 lb. Compressor Stages: 7 axial plus 1 
cent. Turbine Stages: 1 compressor plus 2 free power. 

Performance 
Maximum SHP: 1900 militarv. Normal Rated SHP: 
1700 Fuel Consumption: .641 ESFC at military power. 
Oil Consumption: .25 gal. per hr. 

Remarks 
~ngine ~1as two stage free-type power turbine combina­
tion axial-centrifugal compressor driven by a single 
stage turbine, and external vaporizing annular com­
bustor. 

• MODEL: T55-L-1 (LTC4A-1) 
Data 

Type: Turboprop. 
Specs 

Diamete1·: 24.25 in. Length: 58.85 in. 'Vidth: 24.25 
in. Pressure Ratio: 6:1. Fuel Grade: .JP-4. Drv 
"'eight: 695 lb. Compressor Stages: 7 axial plus I 
cent. Turbine Stages: I compressor plus 2 free power. 

Performance 
Maximum SHP: 1600. Normal Rated SHP: 1325. 
Fuel Consumption: .648 ESFC at takeoff. Oil Con­
sumption: .25 gal. per hr. 

Remarks 
Engine has 2-stage free-type power turbine combina­
tion axial-centrifugal compressor driven h~· a single 
stage turbine, and external vaporizing annular com­
bustor. 

• MODEL: T55-L-5 (LTC4B-7) 
Data 

Type: Shaft turbine engine. 
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Specs 
Diameter: 24.25 in. Length: 44.0 in. 'Width: 2·!.25 in. 
Pressure Ratio: 6:1. Fuel Grade: JP4. Dry \\'eight: 
560 lb. Compressor Stages: 7 axial plus I centrifugal. 
Turbine Stages: l compressor plus 2 free power. 

Performance 
Maximum SHP: 1940 military. :\"ormal Rated SHP: 
) 740. Fuel Consumption: 0.629 ESFC at military power. 
Oil Consumption: 25 gal. pet· hr. 

Remarks 
High speed version of T55-L-3. Output shaft speed 
equal to power turbine speed. Scheduled for produc­
tion for usc in Vertol YHC-IB "Chinook'' cargo heli­
copter for Army. Embodies Lycoming's "Universal 
Engine" concept. 

LYCOl\HNG DIVISION 
AVCO CORPORATION 

WILLIAMSPORT, PENNSYLVANIA 

• MODEL: 0-235-Cl 

Data 
Type: 4 cylinder, air-cooled, horizontally opposed, 
115 hp. FAA Type Certificate: 223. 

Specs 
Length: 29.56 in. Fuel Grade: 80 octane. Bore: 4.375 
in. Stroke: 3.875 in. Displacement: 233.3 cu. in. 
Compression Ratio: 6.75: I. Dry \\'eight: 236 lb. with 
hub and accessories. \Veight per hp: 2.05 lb. 

Performance 
Takeoff Power: 115 hp 2800 rpm. Cruise: 86 hp at 
2350 rpm. Fuel Consumption: .52 lb. per hp hr. Oil 
Consumption: .012 lb. per hp hr. 

Equipment 
Carburetor: Marvel-Schcbler MA-3A. Ignition: Dual 
Scintilla S4L~-; -21. Starter: Dclco-Remy. Generator: 
Delco-Remy. 

• MODEL: 0-290-D2B 

Data 
Type: 4 cylinder, air-cooled, horizontally opposed, 
direct drive, 140 hp. l;AA Type Certificate: 229. 

Specs 
Length: 29.56. Width: 32.2·!. Height: 22.81. Bore: 
4.87.5. Stroke: 3.87:'J. Com pression Ratio: 7.0: l. Dis­
placement: 289.0 cu. in. \Veight: 264 lb. Fuel Grade: 
80;87. 

Performance 
Takeoff !'ower: 140 hp at 2800. Rated Power: 135 hp 
at 2600 rpm. Fuel Consumption: 6.5 gal. per hr. at 
2250 rpm, economy cruise. 

Equipment 
Carburetor: l\·farvel-Schebler MA-3FPA. Magnetos: 
Scintilla S4LN-20 and S4LN-21. Generator: Delco­
Remy, 12 volt. Starter: Delco-Remy. 

e MODEL: 0-320-A2B 

Data 
Type: 4 cylinder, air-cooled, horizontally opposed, 
direct drive, 150 hp. FAA Type Certificate: 274. 

Specs 
Length: 29.56. Height: 23.12. Width: 32.24. Bore: 
:>.125. Stroke: 3.H75. Displacement: 3 I 9 cu. in. Com­
pression Ratio: 7.00: I. Weight: 272 lb. Fuel Grade: 
80;87. 

Performan•~e 
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Takeoff and Rated Power: l!JO hp at 2700 rpm. Fuel 
Consumption: 8.2 gal. per hr. at 2350 rpm, economy 
cruise. 

Equipment 
Carburetor: ::'\[an·ei-Schehler ::'\IA-4SPA. ::'\lagnetos: 
Scintilla S4L:\'-20 and S·IL::\'-21. Generator: Dl'lco­
Remy, 12 and 2·1 volt. Starter: Dclco-Rcmy. 

• MODEL: 0-320-ll2B 

Data 
Type: •! cylinder, air-cooled, horizontally opposed, 
direct dri\·e, 160 hp. FA.-\ Type Certificate: 27·1. 

Specs 
Length: 29.56. \\'idth: 32.2·!. Hcirr' t: 23.12. Bore: 
:'J.l25. Stroke: 3.875. Displacement: J cu. in. Com­
pression Ratio: 8.5: I. Fuel Grade: 91/96. 

Perfornutnce 
Takeoff and Rated Power: 160 hp at 2i00 rpm. Fuel 
Consumption: 8.2 gal. per hr. at 2350 rpm, economy 
cruise. 

Equipment 
Carburetor: ::'\[arvcl-Schcblcr MA-4SPA. :\fagnctos: 
Scintilla S·lLN-20 and S·lL:\'-21. Generator: Delco­
Remy, 12 or 24 volt. Starter: Delco-Remy, 12 or 24 

volt. 

• MODEL: 0-340-AIA 

Data · 11 d I' Type: 4 cylinder, air-coole~, honzonta }' oppose , (I-

rcct drive, 170 hp. FAA 'I ype Certificate: 277. 

Specls tl. <JC) ~,6 Width: 3255. Height: 2·Li5. Bore: 
Clllr l. -~ .. • 

5:12ii. Stroke: 4.125. Comprc~sion Rat.io: R.5:1. Dis­
placement: 310.4 cu. in. \Vetght: (wnh starter and 
generator) 278 !h. I~uel Grade: 91/96. 

Performance 7 
Takeoff and Rated Power: 170 hp _at 2 00 rpm._ Fuel 
C tl·011 • 8 I) n-al ]JCr hr. at 23:J0 rpm and 6:, per-onsunlp · .. ,., · 
cent rated power. 

Equipment 4 5 1\~ s · Carburetor: Marvei-Scheblcr MA - . ··agnetos: C111-

tilla S4LN-20 and S4LN-2l. Generator: Delco-Remy, 
12 volt. Starter: Delco-Remy. 

• MODEL: 0-360-AlA 

Dat=;,.ype: 4 cylinder, air-cooled, horizontally opposed, 180 
hp. FAA Type Certificate: 286. 

Spees . 37 . H . I . 2·1 "9 . 
L h . 29 r.6 in. \VIdth: 33. 111. eig H. ..l 111. 

engt · ·3 5 12r. · S k 
D . 1 t· 361 cu in. Bore: . !l 111. tro ·e: 

1sp acemen · · · · F I G d 91 96 
4.375. Compression RatiO: 8.50.1. ue ra e: I . 
Dry Weight: 285 lb. 

Equipment MA4 5 1\f · s · Carburetor: Marvel-Schebler - . agnetos. cm-
tilla S4LN-20, S4LN-2l. Starter: Dclco-Remy. Gener-

ator: Delco-Remy. 

• MODEL: 0-360-BlA 

Da~ . 
Type: 4 cylinder, air-cooled, honzontally opposed, 180 
hp. FAA Type Certificate: 2R6. 

Specs . . . 
Length: 29 .. 1)6 in. Width: 33.37 m. Hetght: 2-1.59 m. 
Displacement: 361 cu. in. Bore: ,1).125 in. Stroke: 
4.375. Compression Ratio: 7.20: l. Fuel Grade: R0/87. 

Perforntance 
Takeoff and Rated Power: 168 hp at 2700 rpm. 

Equipment . 
Carburetor: Marvel-Schebler MA4-5. Magnetos: Scm­
tilla S4LN-20, S4LN-21. Starter: Delco-Rcmy. Gener­
ator: Delco-Remy. 



Cutaway v iew' of General Electric's ]79 turbojet engine. 

• MODEL: 0-360-C2B 
Data 

T ype: 4 cylinder, air-cooled, horizontall y opposed, 
direct dri\·e helicopter, ISO hp . F.-\A Type Certificate: 
286. 

Specs 
Height: 19.6S in. Length: 30.67 in. Width: 33 .37 in. 
Displacement: 360 cu. in. Bore : 5 .125 in. Stroke: 
4.375 in. Compression Ratio: 8.50: I. Fuel Grade: 
91 / 96. Dry Weight: 289 lb. 

Perforn1ance 
Takeoff and Rated Power: ISO hp at 2900 rpm . 

• MODEL: 0-540-FIB5 
Data 

Type: 6 cylinder, horizontally opposed 260 hp . FAA 
Type Certificate 295. 

Specs 
Height : 2456 in. Length: 3S.42 in. \Vidth: 33.37 in. 
Displacement: 540 in. (3) Bore: 5 .125 in. Stroke: 4.375 
in. Com pression ratio: 8.5: I. Fuel Grade: 91 /96. 
Dry Weight: 39S lb. 

Perforn1ance 
Maximum Thrust: 260 hp at 2800 rpm to 800 ft. alt. 
Normal Rated Thrust: 235 hp at 2800 rpm to 4000 ft. 
alt. Fuel Consumption: 13.5 gal. per hr. at 65 % rated . 

Equipment 
Carburetor: Marvei-Schebler MA4·5. Magneto : Scin· 
tilla SGLN-200, S6LN-204. Starter: Delco-Remy. 
Generator: Delco-Remy. 

Remarks 
Current production installation: Certificated for heli­
copter operation. 

• MODEL: V0-360-AIA 
Data 

Type: 4 cylinder, horizontally opposed , vertical, air­
cooled helicopter, 180 hp. FAA Type Certificate: l-EI. 

Specs 
Height: 21.92 in. Length: 29.79 in. Width: 33.37 in. 
Displacement: 360 cu. in. Bore: 5.125 in. Stroke: 
4.375 in. Compression Ratio: 8.50: I . Fuel Grade: 91 I 
96. Dry Weight 298 lb. 

Performance 
Takeoff and Rated Power: 180 hp at 2900. Fuel Con­
sumption: 545 lb. hp per hr. at SO percent rated 
power. 

Equipment 
Carburetor: Marvel-Schebler l'viA4-5. :Magneto: Two 
Scintilla S4L;'\i -2Js. 

Remarks 
Current production installation: Brantly B-2 heli­
copter (Army H0-3). 

• MODEL: V0-435-AIE 
Data 

Type: 6 cylinder. air-cooled, horizontally opposed, for 
vertical helicopter installation 260 hp. FAA Type Cer­
tificate: 279. 

Specs 
Height: 34.73. Width: 33.58. Depth. 24.13. Fuel 
Grade: 80/87. Bore: 4.875. Stroke: 3.875. Displace­
ment 434 cu. in. Compression Ratio: 7.3:1. \Veight : 
392 lb. 

Perforn1ance 
Takeoff: 270 hp at 3400 rpm. Rated Power: 250 hp at 
3200 rpm . Vue! Consumption: 20.0 gal. per hr. at 80 
percent rated power. 

Equipment 
Carburetor: Marvel-Schebler MA4-5 AA. 1\fagnetos: 
S~i~1tilla SG!--N-200 and S6RN-204. Hand cranking pro­
VISIOns optiOnal. New design crankcase and oil pump. 

• MODEL: V0-540-BIB,-BIC 
Data 

Type: 6 cylinder, horizontally opposed, vertical, air­
cooled helicopter 305 hp. FAA Type Certificate: 304. 

Specs 
Height: 24.57 in. Length: 34.73 in. Width: 34.1 4 in. 
Displacement: 540 cu. in . Bore: 5.125 in . Stroke: 
4.375 in. Compression Ratio: 7.30: l. Fuel Grade: 
80/87. Dry Weigth: 430 lb. 

Perforn1ance 
Takeoff Power: 310 hp at 3300 rpm. Rated Power: 
305 hp at 3200 rpm . Fue l Consumption: 17.0 gal. per 
hr. at GO percent rated power. 
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Equipment 
Carburetor: Marvel-Schebler l\fA-6AA. Magneto: 
Scintilla S6RN-200, S6LX-204. 

• MODEL: G0-435-C2B2-6 
Data 

Type: 6 cylinder, horizontally opposed, geared, air­
cooled, 2-10 hp. FAA Type Certificate: 228. 

Specs 
Height: 28.02. Length: 38.64. Width: 33.12 in. 
Displacement: 430.0 in. Bore: -!.875 in. Stroke: 3.875. 
Compression Ratio: 7.3:1. Fuel Grade: 80/87. Dry 
Weight: 430 lb. 

Equipment 
Carburetor: Marvei-Schebler MA4-5. Magnetos: Scin­
tilla S6LN-20, and S6LN-21. 

• MODEL: G0-480-BIA6, -BID 
Data 

Type: 6 cylinder, horizontally opposed, air-cooled, gear 
drive, 270 hp. FAA Type Certificate: 275. 

Specs 
Length: 38.64 in. Width: 33.12 in. Height: 28.02 in. 
Bore: 5.125 in. Stroke: 3.875 in. Displacement: 479.7. 
Compression Ratio: 7.3: I. Weight: 432 lb. Fuel 
Grade: 80/87. 

Performance 
Takeoff Power: 270 hp at 3400 rpm (2180 prop rpm). 
Rated Power: 260 at 3000 rpm. Fuel Consumption: 
14.1 gal. per hr. at 2600 rpm, economy cruise. 

Equipment 
Carburetor: Bendix-Stromberg PS-5BD. Magnetos: 
Scintilla S6LN-20, S6LN-21. 

• MODEL: G0-480-GlA6 
Data 

Type: 6 cylinder, horizontally opposed, geared, air­
cooled, 295 hp. FAA Type Certificate: 275. 

Specs 
Height: 28.02 in. Length: 38.64 in. Width: 33.12 in. 
Displacement: 480 cu. in. Bore: 5.125 in. Stroke: 
3.875 in. Compression Ratio: 8.70:1. Fuel Grade: 
100/130. Dry Weight: 439 lb. 

Performance 
Takeoff Power: 295 hp at 3400 rpm. Rated Power: 
280 hp at 3000 rpm. 

• MODEL: G0-480-GlB6 
Data 

Type: 6 c_rlinder, reduction gear drive, horizontally 
opposed, a1r cooled, 295 hp. FAA Type Certificate: 275. 

Specs 
Length: 40.04. Width: 33.12. Height: 27.46 in. Bore: 
5.125 in. Stroke: 3.875 in. Compression Ratio: 8.70:1. 
Displacement: 479.7 cu. in. Weight: 464 lb. Fuel 
Grade: 100/130. 

Performance 
Takeoff Power: 295 hp at 3400 rpm. Rated Power: 280 
hp at 3000 rpm. Fuel Consumption: 13.0 gal. per hr. 
at rated speed and 60 percent rated power. 

Equipment 
Carburetor: Bendix Stromberg PS-5BD. Magnetos: 
Scintilla S6LN-20 and S6RN-21. 

• MODEL: G0-480-G2D6 
Data 

Type: 6 cylinder, gear drive, horizontally opposed, air­
cooled, 295 hp. FAA Type Certificate: 275. 

Specs 
Height: 28.02. Length: 40 . .')9. Width: 33.12. Bore: 
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5.125 in. Stroke: 3.R75 in. Compression Ratio: R.70:1. 
1)isplacement: 479.7 cu. in. \\'eight: •H2 lb. Fuel Grade: 
100/130. 

Perforntancc 
Takeoff Power: 295 hp at 3400 rpm. Rated Power: 2RS 
hp at 3100 rpm. Fuel Consumption: 13.5 gal. per hr. 
at rated speed and GO percent rated power. 

Equipment 
Carburetor: Bendix-Stromberg PS-!iBD. ::\lagnetos: 
Scintilla SGLN-20, SGLN-21. 

• MODEL: GS0-480-BIA6 
Data 

Type: 6 cylinder, horizontally opposed, geared, super-
charged, 340 hp. FAA Type Certificate: 2H4. 

Specs 
Length: 49.36. Height: 33.0R. Width: 33.12. Bore: 
5.125. Stroke: 3.875. Displacement: 479.7. Compression 
Ratio: 7.3:1. Weight: 498 lb. Fuel Grade: 100;130. 

Performance 
Takeoff Po\\·er: 340 hp at 3400 rpm (2IRO prop. rpm). 
Rated Power: 320 hp at 3200 rpm. Fuel Consumption: 
16.0 gal. per hr. at 60 pe1·cent rated power at 2600 rpm. 

Equipment 
Carburetor: Bendix PS-7BD. Magnetos: Scintilla SGLN-
20 and S6RN-21. 

• MODEL: GS0-480-BlB6 (0-480-l) 

Data 
Type: 6 cylinder, horizontally opposed, geared, super-
charged, 340 hp. FAA Type Certificate: 28·!. 

Specs . 
Length: 46.22. Height: 33.26. W1dth: 33.12. Bore: 
5.125. Stroke 3.875. Displacement: 479.7 cu. in. Com­
pression Ratio: 7.3:1. \\7eight: 500 lb. Fuel Grade: 

100;130. 

Performance 
Takeoff Power: 340 hp at 3400 rpm (2180 prop. rpm). 
Rated Power: 320 hp at 3200 rpm. Fuel Consumption: 
16.0 gal. per hr. at 60 percent rated hp and 2600 rpm. 

Equipment . 
Carburetor: BendiX PSH-7BD. Magnetos: Scintilla 

S6LN-20, S6RN-21. 

• MODEL: GS0-480-BIC6 

Data . d Type: 6 cylinder, honzontally oppose , geared, super-
charged. 340 hp. FAA Type Certificate 284. 

Spe~eight: 22.56 in. Length: 52.18 in. ~Vidth: 33.12 in. 
Dis lacement: 480 in. Bore: 5.125 m. Stroke: 3.875 
in. p Compression Ratio: 7.3:1. Fuel Grade: 100/130. 

Dry Weight: 497 lb. 

Performance 
Maximum Thrust: Takeoff 340 at 3400 rpm. Normal 
Rated Power 320 at 3200 rpm. Fuel Consumption: 16 
gal. per hr. 60% rated p~wer 2600 rpm. Takeoff and 
rated power to 8000 ft. altitude. 

Equipment 
Carburetor: Bendix PSH-7BD. Magneto: Scintilla 

S6LN-20, SGRN-21. 
Remarks 

Current production installation: Trecker Pl36-L-2 

Super Gull. 

• MODEL: GS0-480-B2D6 
Data 

Type: 6 cylinder, boriwntally o~posed, geared, super-
charged, 340 hp. FAA Type Certificate 284. 



Spc!'s 
Height: ::?!2.51) in. Length: 47.06 in. ""idth: 33.12 in. 
Displacement: -1~0 in. (:l). Bore: 5.125 in. Stroke: 
:L~i5 in. Comprc~ion Ratio: 7.3:1. Fuel Grade: 
100/130. Dry \\"eight: ·198. 

Perforntance 
Takeoff 3·10 at 3400 rpm GO~ rated power. ::'1/onnal 
Rated Power: 320 at 3200 rpm. Fuel Consumption: 
IIi gal. per hr. 2600 rpm. 

Equipment 
Carburetor: Bendix PSD-7BD. ~fagneto: Scintilla 
S<iL:\"-20. S<iR:\"-21. 

Rernarks 
Current production installation: ~fcKinnon Enter· 
priscs ·!-engine model G-21:\ Goose Conversion. 

• MODEL: 0-540-AIB5,-AIC5 
Data 

Type: 6 cylinder, air-cooled, horizontally opposed, 
direct dri\·e, 265 hp. l'A:\ Type Certificate: 295. 

Specs 
Length: 37.22. Height: 25.81. Width: 33.37. Bore: 
5.125. Stroke: 4.37:;. Displacement: 541.5 cu. in. Com­
pression Ratio: 8.5: I. \\'eight: 397. Fuel Grade: 
91/96. 

Perforntance 
Takeoff Power: 265 hp at 2800 rpm. Rated !'ower: 260 
hp at 2700 rpm. Fuel Consumption: 12 gal. per hr. at 
economy cruise. 

Equipment 
Carburetor: l\farve1-Schcblcr :\f:\4-5. :\fagnctos: Two 
Scintilla, S6LN-21. Generator: Dclco·Rcmy I!:? or 24 
volt. Starter: Dclco·Rcmy. 

• MODEL: S0-580-AIB (0-580-3) 
Data 

Type: 8 cylinder, air-cooled, opposed, supercharged, 
for horizontal or vertical helicopter installation, 400 
hp. FAA Type Certificate: 285. 

Specs 
Length: 46.67. Width: 33.12. Height: 24.58. Bore: 
4.875. Stroke: 3.875. Compression Ratio: 7.3: I. Dis· 
placement: 578 cu. in. Weight: 578 lb. Fuel Grade: 
100/130. 

Performance 
Takeoff Power: 400 hp at 3300 rpm. Rated Power: 
350 hp at 3000 rpm. Fuel Consumption: 16.5 gal. per 
hr. at rated speed and 80 percent rated power. 

Equipment 
Carburetor: Bendix PS-9BDE. Magnetos: Scintilla (2) 
S4LN-20 and (2) S•!RN-21. 

• MODEL: IGS0-480-AIA6 
Data 

Type: 6 cylinder, horizontally opposed, geared and 
supercharged, fuel injection, air-cooled, 340 hp. FAA 
Type Certificate: 284. 

Specs 
Height: 23.29 in. Length: 47.56 in. Width: 33.12 in. 
Displacement: 480 cu. in. Bore: 5.125 in. Stroke: 
3.875 in. Compression Ratio: 7.30: I. Fuel Grade: 
100;130. Dry Weight: 496 lb. 

Performance 
Takeoff Power: 340 hp at 3400 rpm. Rated Power: 320 
hp at 3200 rpm. Fuel Consumption: 15.8 gal. per hr. at 
60 percent rated power. 

E(JUipment 
Fuel Injector: Simmonds Type 570. l'v[agneto: Scintilla 
SGLN-20, ·21, -64, -61. 

Remarks 
Current production installations: Beechcraft Twin­
Bonanza, Bcechcraft Queen Air, Aero Design Alti­
Cruiser. 

• MODEL: IlU0-360-AlA 
Data 

Type: 4 cylinder, horizontally opposed, air-cooled, 
fuel injection, drone, 180 hp. 

Specs 
Height: 17.47 in. Length: 3-1.36 in. Width: 33.37 in. 
Displacement: 360 cu. in. Bore: 5.125 in. Stroke: 
4.37.>; in. Compression Ratio: 8.50: I. Fuel Grade: 
91;96. Dry \\"eight: 251 lb. 

Perforntance 
Takeoff and Rated Power: 180 hp at 2700 rpm. Fuel 
Consumption: 10.5 gal. per hr. at 75 percent rated 
power. 

Equipment 
Fuel Injector: Simmonds. Magneto: Scintilla S4L~-2l. 

Remarks 
Current production installation: Aerojet-General AX j 
USD-2 Surveillance Drone for Army. 

• MODEL: I~I0-360-BIB 
Data 

Type: 4 cylinder, horizontally opposed, air-cooled, 
fuel injection, drone, 230 hp. at 3400 rpm. 

Specs 
Height: 17.-19 in. Length: 32.68 in. Width: 34.25 in. 
Displacement: 360 in. (3). Bore: 5.125 in. Stroke: 
4.375 in. Compression Ratio: R.7: I. Fuel Grade: 100/ 
130. Dry \\'eight: 2i4 lb. 

Perforntance 
Takeoff and Rated Power: 230 hp. at 3400 rpm. Full 
throttle fuel consumption: 22 gal. per hr. 

Equipment 
Fuel Injector: Simmonds Type 580. Magnetos: Scin­
tilla S4LN-21. 

Remurks 
Current production installation: Aerojet-General Sur­
veillance Drone. 

PRATT & WHITNEY AIRCRAFT DIVISION 
UNITED AIRCRAFT CORPORATION 

EAST HARTFORD, CONNECTICUT 

• MODEL: TWIN WASP D SERIES (R-2000) 
Data 

Type: 14 cylinder, air-cooled, radial. FAA Type Cer­
tificate: 230. 

Specs 
Diameter: 49.1 in. Length: 59.66 in. Fuel Grade:. 100; 
130. Bore: 5.75 in. Stroke: 5.5 in. Displacement: 2004 
cu. in. Compression Ratio: 6.5: l. Dry "'eight: Single 
speed, 1585 lb.; two speed, 1605 lb. 

Perforntance 
Takeoff: 1450 at 2700 rpm and 1000 ft. Normal Rated 
Power: 1200 hp at 2550 rpm and 5000 ft. 

Equipment 
Carburetor: Stromberg PD-12Fl3. Ignition: two Scin· 
tilla SFI4LN-8. 

Rema1·ks 
Powers Douglas C-54 military transport and the com· 
mercia! version, the DC-4. 
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• MODEL: DOUBLE WASP CB SERIES (R-2800) 
Data 

Type: 18 cylinder, air-cooled, radial. FAA Type Cer­
tificate: 264. 

Specs 
Diameter: 52.8 in. Length: 81.40 in. Fuel Grade: 100; 
130 or 108/135. Bore: 5 .75 in. Stroke: 6 in. Displace­
ment: 2804 cu . in. Compression Ratio: 6.75: l. Dry 
Weight: Two speed, 2390 lb.; single speed, 2357 lb. 

Performance (CB 3) 
Takeoff Power: 2400 hp at 2800 rpm at 4000 ft. with 
water injection ; 2050 hp at 2700 rpm at 6000 ft. dry. 
Normal Rated Power: 1800 hp at 2600 rpm at 8500 ft. 
CB16, same in low, but has maximum continuous 
rating in high of 1700 hp . 

Equipment 
Carburetor: Stromberg PR-58E5. Ignition: Scintilla 
DLN-10 low tension. 

Remarks 
Military versions of the Double Wasp power the follow­
ing production aircraft: Bell XHSL-1 helicopter, Fair­
child C-123 transport, Convair T-29 trainer, Douglas 
C-118A cargo , Grumman AF-28 anci -2W hunter-killer 
teams, North American AJ-1 carrier bomber. Commer­
cial versions power the Convair 240, 340 and 440 
transports, Douglas DC-6, -6A, and -6B transports and 
Martin 2-0-2A and 4-0-4 transports. 

• MODEL: PT2G-6 (T34-P-9W) 
Data 

Type: Axial-flow turboprop. 
Specs 

Diameter: 34 .06 in . Length: 155 .12 in. Fuel Grade: 
JP-4. Dry Weight: 2870 lb. Compressor Stages : 13. 
Turbine Stages: 3. 

Performance 
Maximum Power: 7500 ESHP wet, 6500 ESHP dry. 
Normal Rated Power: 5650 ESHP. Fuel Consumption: 
0.55 TSFC at takeoff wet , 0.67 TSFC cruise at 80 per­
cent normal rated power. Oil Consumption: 5.0 lb. per 
hr. maximum. Military rated power 6300 ESHP. 

Remarks 
Current production installation: military. 

• MODEL: PT2G-7 
Data 

Type: Axial-flow turboprop. 
Specs 

Diameter: 34.06 in. Fuel Grade: JP4. Dry Weight: 
2870 lb. Compressor Stages: I 3. Turbine Stages: 3. 

Performance 
Max-imum Power: 7500 eshp-wet, 6500 eshp-dry. Nor­
mal Rated Power: 5650 eshp. Maximum Continuous 
Power: 5650 eshp. Maximum Cruise Power: 4840 
eshp. 

Remarks 
Current production installation: commercial. 

• MODEL: JT3C-2 (J57-P-43W) 
Data 

Type : Twin-spool, axial-flow turbojet. FAA Type 
Certificate: 290. 

Specs 
Diameter: 38.6 in . Length: 167.33 in. Fuel Grade: 
JP-4. Dry Weight: 3840 lb . Compressor Stages: 16. 
Turbine Stages: 3. 

Performance 
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Maximum Thrust: 13,750 wet, 11,200 dry. Normal 
Ra~ed Thrust: 9500. Fuel Consumption: 0.765 TSFC 
cruise at 75 to 90 percent normal rated thrust. Oil 
Consumption: 0.234 gal. per hr. average. 

General Electric's lightweight ]85. 

Remarks 
Current production installation: Boeing B-52; Boeing 
KC- I 35 and military. 

• MODEL: JT3C-6 
Data 

Type: Twin-spool, axial-flow turbojet. 

Specs 
Diameter: 3R.88 in. Fuel Grade: JP-4; JP-5. Dry 
\Veight: 4234 lb. Compressor Stages: 16. Turbine 
Stages: 3. 

Performance 
Maximum Thrust: I3,500 wet, I I,200 dry. Normal 
Rated Thrust: 9500. Fuel Consumption: 0.765 TSFC 
at maximum cruise rating. Oil Consumption : 0.4 gal. 
per hr. maximum. Maximum continuous thrust 9500; 
maximum cruise thrust 8100. 

Remarks 
Current production installation: Boeing 707; Douglas 
DC-8 and commercial. 

• MODEL: JT3C-7 
Data 

Type: Twin-spool, axial-flow turbojet. FAA T ype 
Certificate: 290. 

Specs 
Diameter: 38.88 in. Fuel Grade: JP-4/JP-5. Dry 
\Veight : 3495 lb. Compressor Stages: 16. Turbine 
Stages: 3. 

Performance 
Maximum Thrust 12,000. Normal Rated Thrust: 
10,000. Fuel Consumption: 0.765 TSFC at maximum 
cruise rating. Oil Consumption: 0.4 gal. per hr. maxi­
mum. Maximum continuous thrust IO,OOO; maximum 
cruise thrust 8500. 

Remarks 
Current production installation: Boeing 720 and 
commercial. 

• MODEL: JT3C-12 
Data 

Type: Axial-flow turbojet. 



Specs 
Diameter: 38 .88 in. Fuel Grade: JP4, JP5. Dry 
i\leight: 34g5 lb. Compressor Stages: 16. Turbine 
Stages: 3. 

Perfor1nance 
Maximum Thrust: 13,000. Normal Rated 
10,000. Maximum Continuous Thrust: 
Maximum Cruise Thrust: 8500. 

Remarks 
Current production installation: commercial. 

• MODEL: JT3C-21 (]57-P-16, -55) 
Data 

Thrust: 
10,000. 

T ype: Twin-spool, axial-flow turbojet with afterburner. 
Specs 

Diameter: 3g.6 in . Length: 250.84 in. Fuel Grade: 
JP-4. Dry ·w eight: 4750 lb. Compressor Stages: 16. 
Turbine Stages: 3. 

Perforntance 
Maximum Thrust: l6 ,goo with afterburner; 10,700 
without afterburner. Normal R a ted Thrust: 9150. 
Fuel Consumption: 0.82 TSFC cruise at 75 to go percent 
normal rated thrust. 

Remarks 
Current production installation: McDonnell F-101; 
Chance Vought. F8U-2 and military. 

• MODEL: JT3C-26 (]57-P-20) 
Data 

T ype: Axial-flow turbojet. 
Specs 

Diameter: 38.g in. Fuel Grade: JP4. Dry \Veight: 
4750 lb. Compressor Stages: 16. Turbine Stages: 3. 

Performance 
Maximtim Thrust: 18,000 with afterburner. Normal 
Rated Thrust: g150. Military Rated Thrust: 10,700. 

Remarks 
Current production installation : military. 

• MODEL: JT3D-l 
Data 

Type: Axial-flow turbofan. 
Specs 

Diameter: 53.0 in. Fuel Grade: JP-4/JP-5. Dry 
Weight: 4025 lb . Compressor Stages: 13. Turbine 
Stages: 3. Fan Stages: 2. 

Performance 
Maximum Thrust : 17,000 to 90° F. Normal Rated 
Thrust: 14,500. Fuel Consumption: 0.50 TSFC at 
maximum cruise rating. Oil Consumption: 0.4 gal. 
per hr. maximum. Maximum continuous thrust 14,500; 
maximum cruise thrust 12,500. 

Remarks 
Current production installation: commercial. 

• MODEL: JT3D-2 (TF33-P-3) 
Data 

Type: Axial-flow turbofan. 
Specs 

Diameter: 53.0 in. Fuel Grade: JP4. Dry Weight: 
3900 lb. Compressor Stages; 13. Turbine Stages: 3. 
Fan Stages: 2. 

Performance 
Maximum Thrust : 17,000 to goo F. Normal Rated 
Thrust: 12,500. Military Rated Thrust: 15,000. 

Remarks 
Current production installatiow military. 

• MODEL: JT3D-3 
Data 

Type: Axial-flow turbofan . 

Specs 
Diameter: 53.0 in. Fuel Grade: JP4, JP5. Dry Weight: 
4130 lb. Compressor Stages: 13. Turbine Stages: 3. 
Fan Stages: 2. 

Performance 
Maximum Thrust : 18,000 to go o F . N ormal Rated 
Thrust: 15,000 . Maximum Continuous Thrust : 
15,000. Maximum Cruise Thrust: 12,750. 

Remarks 
Current production installation : commercial. 

• MODEL: JT3D-4 (TF33-P-) 
Data 

T ype: Axial-flow turbofan . 
Specs 

Diameter: 53.0 in . Fuel Grade: JP4. D ry Weight: 
3g50 lb . Compressor Stages: 13. Turbine Stages: 3. 
Fan Stages: 2. 

Performance 
Maximum Thrust : 18,000 to 100° F. N ormal Rated 
Thrust: 15 ,000. Military Rated Thrust: 17,000. 

Remarks 
Current production installation: military. 

• MODEL: JT4A-3 (steel) JT4A-5 (titanium) 

Data 
T ype: Axial-flow turbojet. 

Specs 
Diameter 43 .0 in. Fuel Grade: JP4, JP5. Dry Weight: 
5020 lb. (-3); 4815 lb. (-5). Compressor Stages: 15. 
Turbine Stages : 3. 

Performance 
Maxiir..um Thrust: 15,800. Normal Rated Thrust : 
12,500. Maximum Continuous Thrust : 12,500. Maxi­
mum Cruise Thrust: 11 ,450. 

Rentarks 
Current production installation: Douglas DC-8, Boeing 
707-320 and commercial. 

• MODEL: JT4A-9 (steel) JT4A-l0 (titanium) 

Specs _ 
Diameter: 43.0 in. Fuel Grade: JP4, JP5. Dry We1ght: 
5050 lb. (-9); 4845 lb. (-10). Compressor Stages : 15 . 
Turbine Stages: 3. 

Performance 
Maximum Thrust: 16,800. Normal Rated Thrust: 

· 13,000. Maximum Continuous Thrust: 13,500. Maxi­
mum Cruise Thrust: 11,850. 

Remarks 
Current production installation: commercial. 

• MODEL: JT4A-ll (steel) JT4A-l2 (titanium) 

Data 
Type: Axial-flow turbojet. 

Specs 
Diameter: 43.0 in. Dry Weight 5100 lb. (-II), 4895 
lb. (-12). Compressor Stages: 15. Turbine Stages: 3. 

Performance 
Maximum Thrust: 17,500 to 90° F . Normal Rated 
Trust: 14,900. Maximum Continuous Thrust : 
14,900. Maximum Cruise Thrust: 13,800. 

Remarks 
Current production installation : commercial. 

• MODEL: JT4A-28 (175-P-17) 
Data 

Type: Axial-flow turbojet. 
Specs 

Diameter: 43 .0 in. Fuel Grade: JP4. Dry \ -\Ieight: 
5875 lb. Compressor Stages: 15. Turbine Stages: 3. 
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Performance 
Maximum Thrust: 24,500 (afterburning) . Normal 
Rated Thrust: 14,300. Military Rated Thrust: 16,100. 

Remarks 
Current production installation: Convair F-106, mili­
tary. 

• MODEL: JT4A-29 (J75-P-l9W) 
Data 

Type: Axial-flow turbojet. 
Specs 

Diameter: 43.0 in. Fuel Grade: JP4. Dry Weight: 
5960 lb. Compressor Stages: 15. Turbine Stages: 3. 

Performance 
Maximum Thrust: 26,500 (afterburning plus water) 
24,500 (afterburning) . Normal Rated Thrust: 14,300. 
Military Rated Thrust: 16,100. 

Remarks 
Current production installation: Republic F-105, 
military. 

• MODEL: JTI2A-5 (}60-P-3) 
Data 

Type: Axial-flow turbojet. 
Specs 

Diameter: 21.9 in. Fuel Grade: JP4, JP5: Dry 
Weight: 436 lb. Compressor Stages: 9. Turbine 
Stages: 2. 

Performance 
.Maximum Thrust: 3000. Normal Rated Thrust: 
2400. Military Rated Thrust: 3000. 

Remarks 
Current production installation: military. 

• MODEL: JTI2A-6 
Data 

Type: Axial-flow turbojet. 
Specs 

Diameter: 21.9 in. Fuel Grade: JP4, JP5. Dry \Veight: 
436 lb. Compressor Stages: 9. Turbine Stages: 2. 

Performance 
Maximum Thrust: 3000. Normal Rated Thrust: 2300. 
Maximum Continuous Thrust: 2400. Maximum Cruise 
Thrust: 2140. 

Remarks 
Current production installation: commercial, Lockheed 
JetS tar. 

• MODEL: JTI2A-7 (J60-P-) 
Data 

Type: Axial-flow turbojet. 
Specs 

Diameter: 21.9 in. Fuel Grade: JP4, JP5. Dry Weight: 
(steel) 465 lb., (titanium) 440 lb. Compressor Stages: 
9. Turbine Stages: 2. 

Performance 
Maximum Thrust: 3300. Normal Rated Thrust: 
2650. Military Rated Thrust: 3000. 

Remarks 
Current production installation: military. 

• MODEL: JTI2A-8 
Data 

Type: Axial-flow turbojet. 
Specs 

Diameter: 21.9 in. Fuel Grade: JP4, JP5. Dry Weight: 
465 Ih. Compressor Stages: 9. Turbine Stages: 2. 

Performance 
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Maximum Thrust: 3300. Normal Rated Thrust: 2650. 
Maximum Continuous Thrust: 2650. Maximum 
Cruise Thrust: 2300. 

Remarks 
Current production installation: commercial. 

• MODEL: JTI2A-2l (J60-P-) 
Data 

Type: Axial-flow turbojet. 
Specs 

Diameter: 21.9 in. Fuel Grade: JP4, JP5. Dry "'eight: 
645 lh. Compressor Stages: 9. Turbine Stages: 2. 

Performance 
Maximum Thrust: -1025 (aftcrhurning) . Norn1al 
Rated Thrust: 2350. Military Rated Thrust: 2920. 

Remarks 
Current production installation: militar 

ROCKETDYNE DIVISION 
NORTH AMERICAN AVIATION, INC. 

CANOGA PARK, CALIFORNIA 

• MODEL: MA-3 ATLAS 
Data 

Type: Liquid propellant rocket engine utilizing LOX 
and RP-1 fuel. 

Performance 
Rating: 360,000 lb. thrust at sea level. 

Equipment 
The Atlas MA-3 rocket engine consists of a rcgencra­
tively cooled twin-chamber booster engine, a single­
chamber sustainer engine, turhopump, gas gener"ator, 
and control system. 

Remarks 
The MA-3 engine is used as the power plant for the 
Atlas ICBI\L It furnishes the first-stage propulsion for 
the Atlas/ Able research vehicle. 

• MODEL: MB;3 THOR 
Data 

Type: Liquid propellant rocket engine utilizing LOX 
and RP-1 fuel. 

Performance 
Rating: 150,000 lb. thrust. 

Equipment 
The Thor MB-3 rocket engine consists of a regenera­
tively cooled single-thrust chamber, turbopump, gas 
generator, and control system. 

Remarks 
The MB-3 engine is used as the power plant for the 
Thor IRBM. It furnishes the booster propulsion for 
the Discoverer satellites and the Air Force space probes. 

• MODEL: S-3D JUPITER 
Data 

Type: Liquid propellant rocket engine utilizing LOX 
and RP-1 fuel. 

Performance 
Rating: 150,000 lb. thrust. 

Equipment 
The S-3D engine has a regenerativcly cooled single­
thrust chamber, turbopump, gas generator, and control 
system. 

Remarks 
The S-3D engine is used as the power plant for the 
Jupiter IRBM and as first-stage propulsion for the 
Juno space probes. 

• MODEL: A-7REDSTONE 
Data 

Type: Liquid propellant rocket engine utilizing LOX 
and alcohol fuel. 

Performance 
Rating: 75,000 lh. thrust. 



F.quipmt•nt 
Tile :\-7 engine consists of a double-wall single-thrust 
chamber. turbopump, and control system. 

Remar·ks 
Tile :\·i is used as the power plant for the C. S. Army 
Redstone intermediate range ballistic missile. It fur­
nishes the first-stage propulsion for the Explorer 
satellites. 

• MODEL: 10-NS-100,000 BOOSTER ROCKET 
Data 

Type: Solid propellant rocket. 
Perf or rna nee 

Rating: 100,000 lb. thrust for 10 seconds. 
Equipment 

The engine consists of a steel cylinder closed on the 
forward end. The igniter is located in the forward end 
and a fixed straight nozzle is on the aft end. Thrust is 
transmitted to the test \'Chicle by a forward head 
closure ring. The unit is held to the test \'chicle by 
clamp rings around the cylinder. 

Remarks 
The 10-:'\S-100,000 unit is employed to propel high 
,·elocity test sleds . .-\ mrmber of Yariations of this rocket 
engine with a wide range of thrust-time programs are 
a\'ailable for track missions. 

• MODEL: 16-NS-1000 AIRCRAFT ROCKET 
Data 

Type: Solid propellant rocket. 
Perforrnance 

Rating: 1000 lb. thrust for 16 seconds. 
Equipment 

The engine consists of a steel cylinder closed on the 
forward end. The igniter is located on the forward 
end, and the exhaust nozzle and pressure release dia­
phragm on the aft end. Thrust is transmitted to the 
aircraft attachment fittings through three mounting 
lugs welded on the cylinder. 

Remarks 
The 16-:\'S-1000 rocket engine was developed as a 
smokeless JATO (jet assisted takeoff unit) for the Air 
Force. It has application for various types of aircraft. 

WESTINGHOUSE ELECTRIC CORPORATION 
AVIATION GAS TURBINE DIVISION 

KANSAS CITY, MISSOURI 

• MODEL: J34--WE-48 
Data 

Type: Axial-flow turbojet. 
Specs 

Diameter: 27 in. Length: 111 A in. Height: 34.5 in. 
Weight: 1210 lb. Compression Ratio: 4.10. 

Performance 
Takeoff Thrust: 3400 lb. at 12,500 rpm. Operating 
Altitude: 45,000 ft. 

Remarks 
Powers the North American Aviation T2J Navy basic 
trainer. An earlier version, the }34-WE-36, is used in 
pods as auxiliary power for Lockheed P2V-7 Neptune. 

• MODEL: YJ8l-WE-3 
Data 

Type: Axial-flow turbojet. 
Specs 

Length: 58.9 in. Diameter: 15.8 in. 

Performance 
Thrust: 1740 lb. (S.L.S.). SFC: 1.26. Annular Com­
bustion Chamber-Burning JP-4. 

Remarks 
Engine initially designed for use in missiles and drones. 

~'RIGHT AERONAUTICAL DIVISION 
CURTISS WRIGHT CORPORATION 

'WOOD-RIDGE, NE~' JERSEY 

• MODEL: Rl300-2A & 2B 
Data 

Type: 7 cylinder, air-cooled, radial. 
Specs 

Length: 48.10 in. "'idth: 50.70 in. Weight: 1067 lb. 
Displacement: 1300 cu. in. Bore: 6.125 in. Stroke: 
6.312 in. Compression Ratio: 6.2:1. Fuel Grade: 
91/96. 

Performance 
Takeoff hp: 800 at 2600 rpm ::\'ormal S.L. Normal 
Rated hp: 700 at 2400 rpm up to 5000 ft. Military 
Rating: 800 at 2600 rpm at 3500 ft. Fuel Consumption: 
.72 lb. per bhp per hr. Oil Consumption: .025 lb. per 
bhp per hr. at normal rated power. 

Equipment 
Carburetor: Stromberg PD9Fl. Magneto: Bosch SF-
7LU-3. 

Remarks 
This engine designed for blimp and helicopter instal­
lations: also the Rl300-3. 

• MODEL: Rl300-3 
Data 

Type: 7 cylinder, air-cooled, radial. 
Specs 

Length: 49.68 in. Width: 50.45 in. Weight: 1080 lb. 
Displacement: 1300 cu. in. Bore: 6.125 in. Stroke: 
6.312 in. Compression Ratio: 6.2:1. Fuel Grade: 91/96. 

Perforntance 
Takeoff hp: 800 at 2600 rpm Normal S.L. Normal 
Rated hp: 700 at 2400 rpm. l\Iilitary Rating: 800 at 
2600 rpm at 3500 ft. Fuel Consumption: .700 lb. per 
bhp per hr., at normal rated power. Oil Consumption: 
.020 lb. per bhp per hr. at normal rated power. 

Equipment 
Carburetor: Bendix PD9GI. Magneto: Amer. Bosch 
S7LU-3. 

Renutrks 
Current production installation is Sikorsky H-19 heli­
c~pter. _r;>esigned for operation at 39• angle nose-up. 
Direct dnve. Commercial version 990C7BAI installed 
in Sikorsky S-55. 

• MODEL: Rl300-4 
Data 

Type: 7 cylinder, air-cooled, radial. 
Specs 

Length: 48.10 in. Width: 50.70 in. Displacement: 1300 
cu. in. Bore: 6.125 in. Stroke: 6.312. Compression 
Ratio: 6.20:1. Fuel Grade: 91/96. Total Weight: 1092 
lb. 

Performance 
Takeoff hp: 800 at 2600 rpm Normal S.L. l\Iilitarv 
Rating: 800 at 2600 rpm at 3500 ft. Normal R;Hing: 
700 at 2400 rpm up to 5000 ft. Specific Fuel Consump­
tion: .720 lb. per bhp per hr. at normal rated power. 
Oil Consumption: .025 lb. per bhp per hr. at normal 
rated power. 

Equipment 
Carburetor: Bendix PD9Fl. 1\lagnetos: Bosch S7LU-3. 

387 



Pratt & Whitney's ]TJD turbofan 17,000-pound thrust engine. 

Remarks 
Installation-Goodyear Blimp ZS2G-l. 
strength gears in rear section. 

Increased 

• MODEL: Rl320-36 
Data 

Type: 9 cylinder, air-cooled, radial. 
Specs 

Length: 48.34 in . Width: 55 .27 in . Displacement: 
1820 cu. in. Bore: 6.125 in . Stroke: 6.875. Compres­
sion Ratio: 6.80:1. Fuel Grade: 100/ 130. Total Weight : 
1385 lb. 

Performance 
Takeoff hp: 1425 at 2700 rpm Normal S. L. Military 
Rating: 1425 at 2700 rpm at 2000 ft. Normal Rating: 
1275 at 2500 rpm up to 3100 ft. Specific Fuel Con­
sumption: .693 lb. p er bhp per hr. at normal rated 
power. Oil Consumption : .025 lb. per bhp per hr. at 
normal rated power. 

Equipment 
Carburetor: Bendix PD-I2Kl8. Magnetos : Bosch 
S9LU-2. 

Remarks 
Installation: North American T-28C,B. Commercial 

version 987C9HDI installed in Learstar Mark I. 

• MODEL: Rl320-32 
Data 

Type: 9 cylinder, air-cooled, radial. 
Specs 

Length: 50.07 in. Width : 55.74 in. Displacement: 1820 
cu . . in . Bore: 6.125 in. Stroke: 6.875. Compression 
RatiO: 6.80:1. Fuel Grade: ll5 / I45. Total Weight : 
1469 lb. 

Performance 
Takeoff hp : 1525 at 2800 rpm Normal S.L. Military 
Rating: 1425 at 2700 rpm at 2400 ft . Normal Rating: 
1.275 at 2500 rpm up to 3500 ft. Specific Fuel Consump­
tiOn : .677 lb . per bhp per hr. at normal rated power. 
Oil Consumption: .025 lb. per bhp per hr. at normal 
rated power. 

Equipment 
Carburetor : Bendix PD-12Kl8. Magnetos : Bendix 
Scintilla D9LN-2. 

Remarks 
Installation : Grumman S2F. Similar to Commercial 

982C9HE1 which is installed in Hurel-Dubois HD-321 
and HD-323. 

• MODEL: Rl320-34 
Data 

. Type: 9 cylinder, air-cooled, radial. 
Specs 
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Length: 50.07 in. Width : 55.74 in. Displacement: 1820 
cu . . in . Bore: 6.125 in. Stroke: 6.875. Compression 
Ratro: 6.80:1. Fuel Grade: ll5/145. Total Weight: 
1405 lb. 

Performance 
Takeoff hp: 1525 at 2800 rpm. Military Rating: 1425 
at 2700 rpm at 2400 ft. Normal Rating: 1275 a t 2500 
rpm up to 3500 ft. Specific Fuel Consumption: .677 
lb . per bhp per hr. at normal rated power. Oil Con­
sumption : .025 lb. per bhp per hr. at normal rated 
power. 

Equipment 
Carburetor: Bendix PD-12Rl. Magnetos: Bendix Scin­
tilla D9LN-2. 

Remarks 
Install a tion: Sikorsky Helicopter H-34. Commercial 
version 989C9HEI, 2 installed in Sikorsky S-58 Heli­
copter. 

• MODEL: Rl320-33 
Data· 

Type: 9 cylinder, air-cooled, radial. 
Specs 

Length: 58.89 in . Width: 55.74 in. Displacement : 1820 
cu . in . Bore: 6.125 in. Stroke: 6.875. Compression 
Ratio: 6.80:1. Fuel ·Grade: ll5 / 145 . Total Weight: 
1560 lb. 

Performance 
Takeoff hp: 1525 at 2800 rpm. Military Rating: 1425 
at 2700 rpm at 2400 ft. Normal Rating: 1275 at 2500 
rpm up to 3500 ft. Specific Fuel Consumption: .677 
lb. per bhp per hr. at normal rated power. Oil Con­
sumption: .025 lb. per bhp per hr. at normal rated 
power. 

Equipment 
Carburetor: Bendix PD-12Kl8. Magnetos : Bendix Scin-
tilla D9LN-2. 

Remarks 
Installation: Goodyear ZPG-3W Bli.mp. .This engine 
has strengthened two-piece nose sectiOn With 60A prop 
shaft spline size. 

• MODEL: Rl320-l03 
Data 

Type: 9 cylinder, air-cooled, radial. 
Specs 

Length: 48.35 in. Width: 55.25 in. Displacement: 1820 
cu . in. Bore: 6.125 in. Stroke: 6.875. Compression 
Ratio : 6.80:1. Fuel Grade: 100/ 130. Total Weight: 
1362 lb. 

Performance 
Takeoff hp : 1425 at 2700 rpm Normal S.L. Military 
Rating: 1425 at 2700 rpm at 1000 ft. Normal Rating: 
1275 at 2500 rpm up to 3000 ft. Specific Fuel Con­
sumption: .700 lb. per bhp per hr. at normal rated 
power. Oil Consumption: .025 lb. per bhp per hr. at 
normal rated power. 

Equipment 
Carburetor: Bendix PD-12Kl9. Magnetos : Bosch 
S9LU-3. 



Remarks 
Installation: \"ertol Helicopter H-21. Commercial Yer­
sion 977C9HD I installed in \'enol Helicopter V-H. 

• ;\lODEL: R3350-26Wll 
Data 

T,·pe: IS cylinder, air-cooled, radial. 
SpN·s 

Length: RO.SI in. Width: :i:i.G2 in. Weight: 2953 lb. 
Displacement: 33:i0 cu. in. nore: 6.125 in. Stroke: 
G.:ll2 in. Compression Ratio: 6.7:1. Fuel Grade: 115/ 
145. 

Perf or rna nee 
Takeoff hp: 2700 at 2900 rpm :\"onnal S.L. ~filitary 
Rating: 2700 at 2900 rpm at 3700 ft. :\"ormal Rated 
hp: 2300 at 2600 rpm up to 6200 ft. Fuel Consump· 
tion: 720 lb. per bhp per hL Oil Consumption: .030 
lb. per bhp per hr. at normal rated power. 

Equipment 
Carburetor: PR58Ul. Magneto: Bendix-Scintilla 
DL~-9. 

Remarks 
Installation: Douglas AD7. 

• MODEL: R3350-32W (TURBO COMPOUND) 
Data 

Type: I R cYlinder, air-cooled, radial. 
Spees 

Length: 9l.RO in. \\'idth: 56.59 in. Displacement: 
33:i0 cu. in. Bore: 6.125 in. Stroke: 6.312. Compres­
sion Ratio: 6.70: I. Fuel Grade: I Ei /145. Total 
Weight: 3521 lb. 

Perforrnance 
Takeoff hp: 3700 at 2900 rpm. :\'onnal S. L. i\filitary 
Rating: 3420 at 2900 rpm at 2-JOO ft. Normal Rating: 
2R50 at 2600 rpm up to 4100 ft. Specific Fuel Consump­
tion: .G60 lb. per bhp per hr. at normal rated power. 
Oil Consumption: .022 lb. per hhp per hr. at normal 
rated power. 

Equipment 
Carburetor: CECO 58CPB II. Magnetos: Bendix Scin-
tilla DLN-9. 

Remarks 
Installation: Lockheed P2V-5-7, Martin P5i\f-2. :\Iili­
tary version of the earlier models Turbo Compound 
arc installed in R7V-l, Cll9, C and RC-121, WVI, 2 
and 3. 

• MODEL: 981TC18EA1 (TURBO COMPOUND) 
Data 

Type: IR cylinder, air-cooled, radial. 
Specs 

Length: 89.53 in. Width: 56.59 in. Displacement: 
3350 cu. in. Bore: 6.125 in. Stroke: 6.312. Compres­
sion Ratio: 6.70: I. Fuel Grade: li5/H5. Total 
Weight: 3651 lb. 

Perfonnance 
Takeoff hp: 3700 at 2900 rpm. r.fax. Cont. (L~w 
Blow). Normal Rated hp: 2R50 at 2600 rpm. Cnuse 
Rated hp: 1910 at 2500 rpm 13,500 ft. Fuel Consump­
tion: .645 lb. per bhp per hr. Oil Consumption: .022 
lb. per bhp per hr. 

Equipment 
Carburetor: Bendix PR58R2. Magnetos: Bendix-Scin-
tilla DLN-9. 

Remarks 
Installation CP-107 Bristol Britannia for RCAF. 

• MODEL: 988TC18EA1-2 and 3 (TURBO COM­
POUND) 

Data 
Type: 18 cylinder, air-cooled, radial. 

Specs 
Length: 89.53 in. Width: 56.59 in. ·weight: 3645 lb. 
(EAI and 3); 3745 !h. (E:\2). Displacement: 3350 cu. 
in. Bore: 6.125 in. Stroke: 6.312 in. Compression 
Ratio: 6.7:1. Fuel Grade: 115;145. 

Performance 
Takeoff hp: 3400 at 2900 rpm, maximum continuous 
(Lm1· Blo). :\"onnal Rated hp: 2850 at 2600 rpm. 
Cruise Rated hp: 1910 at 2400 rpm (Low Blo). Fuel 
Consumption: .645 lb. per bhp per hr. at 2800 rpm. 
Oil Consumption: .022 lb. per bhp per hr. 

Equipment 
Carburetor: Bendix PR5882. Magnetos: Bendix-Scin­
tilla DL:\"-9. 

Remarks 
Reduction gear ratio of EA-1 and 3 is 0.4375:1; E:\-2 
reduction gear ratio is 0.355: L Installation: E.-\-1 
in Douglas DC-7C, E.-\-2 Lockheed 1649, E.-\-3 Lock­
heed 1049 G and H. 

• MODEL: J65-W-16 
Datu 

Type: Axial-flow turbojet. 
Specs 

Length: 121.9 in. Width: 37.5 in. Total Weight: 
2742 max. lb. Compressor Stages: 13 of 29.375. Tur­
bine Stages: 2 of 30.5 in. 

Perforntance 
:\faximum Thrust: 7700 at 8300 rpm. :\"ormal Rated 
Thrust: 6780 at 8070 rpm . .-\t ::\'ormal Rated: .895 lb. 
per hr. per lb. thrust. 75 percent :\"annal Thrust: 
5080 at 7510 rp1n. 

Remarks 
~orth American FJ-3 and 4; Douglas A4D. 

• MODEL: J65-W-l8 
Data 

Type: Axial-flow turbojet. 
Specs 

Diameter: 37.5 in. Length: 181.4 in. Total \Veight: 
3425 lb. Compressor Stages: 13 of 29.375 dia. Turbine 
Stages: 2 of 30.5 in dia. 

Performance 
·Maximum Thrust: 10,500 at 8300 rpm. Normal Rated 
Thrust: 6370 at 8030 rpm. At Normal Rated: .920 
lb. per hr. per lb. thrust. 75 percent Normal Thrust: 
4850 at 7475 rpm. 

Remarks 
Current production installation: Grumman Fl1F-l. 
This engine is equipped with afterburner. 

• MODEL: 988TCI8EA4, 5 & 6 (TURBO COM­
POUND) 

Data 
Type: 18 cylinder, air-cooled, radial. 

Specs 
Length: 89.53 in. Width: 56.59 in. Displacement: 
3350 cu. in. Bore: 6.125 in. Stroke: 6.312. Compres­
sion Ratio: 6.7:1. l'uel Grade: 115;145. Total 
Weight: 3775 lb. (EA-5); 3675 lb. (EA-4, -6). 

Perforrnance 
Takeoff hp: 3,100 at 2900 rpm. maximum continuous 
(Low Blo) .645 lb. per bhp. ~onnal Rated hp: 2920 
at 2650 rpm, S. L. .022 lb. per bhp per hr. Maximum 
Cruise hp: 1975 at 2:)00 rpm, 1-!,100 ft. (Low Rio). 

Equipment 
Carburetor: Bendix PR58S2. Magnetos: Bendix-Scin­
tilla DLN-9. 

Remarks 
Reduction gear ratio of E:\-5 is 0.355:1; EA-4 and 6 
reduction gear ratio is 0.4375:1. Installation: EA-4 in 
Douglas DC-7C, EA-6 in Lockheed 1049G and H. 
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Missiles continued to assume a more 
important role in the defense arsenal. 
In 1959, missiles, their development, 
procurement and operation, became a 
$6.8 billion budget item-a far cry 
from a scant $21 million program only 
eight years earlier. The following pages 
include an explanatory display of all 
the missiles, drones and test vehicles 
which the Department of Defense has 
cleared for public release. 



r' 

ATLAS 

America's first intercontinental ballistic missile designed to deliver a thermo­
nuclear warhead 5,500. n.autic~l. 1~1iles, achieved ~perational status with Strategic 
Air Command's lst Missile DIVISIOn in 1959. Convair-Astronautics is responsible 
for production, testin? and base activation. Rocketdyne Division of North 
American Aviation builds the power system, which consists of two liquid-propel­
lant booster rockets, a sustainer, and two vernier engines. Total thrust is 360,000 
pounds. The 75-foot, 260,000 pound missile reaches altitudes of 600 to 900 miles 
and speeds of more than 16,000 miles per hour. Guidance manufacturers include 
General Electric Company, Burroughs Corporation and American Bosch Arma 
Corporation. Latest mode.l of the ICBM is the Atlas Series D. In addition to its 
use as a weapon, Atlas will be used as first-stage booster for a family of space 
~ehicles, including the Able space probe, the rvrercury manned capsule, Discoverer 
unmanned global reconnaissance vehicle, and Vega and Centaur, general purpose 
space vehicles . Status: operational. 
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TITAN 

The second of the Air Force's intercontinental ballistic missiles, the SM-68 Titan, 
made its first test flight at the Atlantic Missile Test Range on February 6, 1959, 
and the test program continued throughout the year. A complement, rather than 
a duplicate of Atlas, Titan is a two-stage missile launched by a 300,000 pound 
thrust booster. The second stage is powered by an 80,000 pound thrust engine; 
both stages are liquid propelled. Titan will be launched from underground 
silos, or "hard" sites. The II 0-ton Titan, which has speed and range performance 
similar to Atlas, is 91 feet long; first stage diameter is 10 feet and second stage 
is eight feet. The Martin Company builds the airframe and Aerojet-General 
Corporation the power system. Bell Telephone Laboratories and Remington 
Rand Univac are responsible for the radio-inertial guidance system used initially; 
a later version will have an all-inertial system built by AC Spark Plug. Status: 
In development. 



POLARIS 

Designed for use with nuclear submarines, 
the Navy's Polaris is an intermediate range 
Fleet Ballistic Missile. During 1959, the mis­
sile reached advanced flight test status and 
it was scheduled to become operational la te 
in 1960. Initial range, slated for improvement, 
is I ,200 nautical miles. Polaris is 28 feet long 
and solid propelled. Successful test flights were 
made from a ship's motor simulator and from 
a surface vessel, and underwater testing of the 
launching system was ahead of schedule. At 
year-end, three of nine FBM submarines had 
been launched. Prime contractor and airframe 
manufacturer of Polaris is Lockheed's Mis­
siles and Space Division. The weapon's in­
ertial guidance system is manufactured by 
General Electric Company and Aerojet­
General Corporation provides the power 
plant. Status: In advanced development and 
limited production. 



THOR 

Thor, first American intermediate range bal­
listic missile to achieve operational capability, 
was deployed to the United Kingdom in Sep­
tember, 1958. The single stage, 65-foot missile 
has a range of I ,500 nautical miles. Power is 
supplied by a Rocketdyne 150,000 pound 
thrust liquid rocket. AC Spark Plug manu­
factures the inertial guidance system. Douglas 
Aircraft Company and Space Technology 
Laboratories share prime contractor responsi­
bility and Douglas build the airframe. Status: 
Operational. 



JUPITER 

The SM-78 Jupiter was the first American inter­
mediate range ballistic missile to be successfully 
fired. Originally developed by the Army, the mis­
sile was turned over to the USAF for opera tional 
u se. After development by the Army Ballistic Mis­
sile Agency, the 60-foot, 110,000 pound Jupiter was 
assigned to Chrysler Corporation for production 
work a nd the first Chrysler-built, operational-type 
.Jupiter was launched early in I 959. Rocketdyne 
builds the 150,000 pound thrust engine and Ford 
Instrument Company manufactures the inertial 
guidance system. Status: Operational. 

REDSTONE 

One of the older and most reliable missiles in the 
American arsenal, the Army's Redstone was first 
test fired in 1950. First ballistic missile to be de­
ployed overseas, it was designed to extend and 
supplement the range and firepower of artillery. 
Redstone, which can deliver a nuclear or conven­
tional warhead up to 200 miles, is 63 feet long 
and five feet 10 inches in diameter. Power source 
is a 75,000 pound thrust Rocketdyne engine. Chrys­
ler Corporation builds the missile and Ford Instru­
ment Company its guidance system. Status: Opera­
tional. 
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REGULUS 

First operational attack missile to join the Navy fleet, Regulus I was phased out 
of production in 1958 but remains in fleet service. The transonic air-breather, 
powered by an Allison ]33 turbojet, is 33 feet long, has a 21-foot span and a 
range of 500 miles. Of nuclear capability, it can be launched from surface ships, 
submarines or shore bases. An advanced, supersonic Regulus II program was 
cancell ed late in 1958. Regulus I is built by Chance Vought Aircraft. Status: 
Operational. 



SNARK 

An intercontinental missile of the air-breathing variety, the SM-62 Snark is an 
Air Force weapon of near sonic speed and nuclear capability. It is 67.2 feet long 
and has a wing span of 42 fee t. A 15,000 pound thrust Pratt & Whitney ]75 
turbojet engine provides sustaining pm·l er after initial launch by a pair of 
rocket boosters. Northrop Corporation manufactures the inertial guidance sys­
tem as well as the airframe. Status : Operational. 

CORPORAL 

The Army's first ballistic-type weapon, 
Corporal (left) is still in operational use 
although scheduled for replacement. A 
short-range battlefield missile, it is 
liquid-propelled, 45 feet long and 30 
inches in diameter. Radio guided, it 
weighs 11 ,000 pounds. The missile and 
its take-off pedestal are built by Fire­
stone Tire and Rubber Company. Status: 
Operational. 

SERGEANT 

-A short-range ballistic missile, Sergeant 
(right) was designed to replace the 

Army's Corporal. It is smaller than its 
predecessor, but has greater range, mobil­
ity, accuracy, and reliability. Sergeant 
is 34 feet long and 2.6 feet in diameter. 
It is powered by a Thiokol solid fuel 
propulsion system. Prime contractors are 
Jet Propulsion Laboratory and Sperry 
Utah Engineering Laboratory; Sperry 
also has guidance responsibility. Status: 
In production. 
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MACE 

A replacement for Matador, the TM-76 Mace became operational in 1959 and 
was deployed to Germany. An air-breather like its predecessor, Mace has a range 
of more than 650 miles and it carries either a conventional or nuclear warhead. 
It uses either an inertial guidance system or ATRAN, a map-matching system. 
The former is manufactured by AC Spark Plug, while Goodyear Aircraft Corpo­
ration manufactures the A TRAN. A l 00,000 pound thrust Thiokol booster is 
used for launch, an Allison J33 turbojet for sustained flight. The Martin Com­
pany is prime contractor. Status: TM-76A, the ATRAN-guided version, opera­
tional; TM-76B, inertially-guided with 1,200 mile range, in production. 

MATADOR 

Matador was the first Air Force missile to attain operational status. Forty feet 
long, it is controlled electronically by ground personnel. A Thiokol solid booster 
provides initial launch impetus and an Allison J33 turbojet sustains flight at 
more than 650 miles per hour. The Martin Company is prime contractor. Status: 

Operational. 



LITTLE JOHN 

A supplement to Honest 
John, Little John is a free 
flight rocket without elec­
tronic controls featuring a 
high degree of accuracy, sim­
plicity of design and ease of 
operation. Little John is 14.5 
feet long and I 2.5 inches in 
diameter. It is supersonic and 
h as a range of I 0 miles. Alle­
gheny Ballistics Laboratory 
supplies the solid fuel rocket . 
and Emerson Electric builds 
the frame. Status: In training 
with Army's JOist Airborne 
Division, near operational 
use. 

HONEST JOHN 

Honest J olm is an artillery 
rocket designed to provide 
close fire support for ground 
operations. Designated M-
31 A I C, the missile has a 
range of about I6 miles. 
Prime contractors are Doug­
las Aircraft Company and 
Emerson Electric Company. 
The 27-foot missile is pow­
ered by a solid fuel rocket 
and is unguided. Status: Op­
erational. 
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LACROSSE 

A highly accurate missile, Lacrosse be­
came operational in 1959. Designed to 
replace heavy artillery in strikes against 
strong points delaying advance of ground 
troops, Lacrosse weighs slightly more 
than a ton and can carry a wide variety 
of conventional or nuclear warheads. It 
is 19.2 feet long and 20.5 inches in 
diameter; its stub wings span nine feet. 
Solid-propelled, it is guided by a for­
ward command station. Lacrosse was de­
veloped by Cornell Aeronautical Labo­
ratory and put in production by The 
Martin Company at its Orlando plant. 
Federal Telepl-ione Laboratories pro­
vides the guidance system. The weapon 
is fired from a launcher mounted on a 
two and one half ton truck. Status: Op­
erational, four battalions activated in 
1959. 

M I N UTE M A N ___ ;..__1
----------------, 

Minuteman is a second generation ICBM under development by the Air Force. 
Designed to fill a need for a long-range weapon with more rapid reaction time 
than the existing liquid-fueled ICBMs, Minuteman will have a solid-fuel pro­
pulsion system and will be lighter, simpler and smaller than Atlas and Titan. 
It is to be a three-stage weapon in the same range category as its predecessors. A 
hard-based weapon, it will be stored in and launched from underground silos. 
Contracts were awarded to Boeing Airplane Company for assembly and test; 
Aerojet-General, Thiokol and Hercules Powder Company for solid-propellant 
development; North American Aviation's Autometics Division for guidance and 
control ; and A VCO Corporation for the nose cone. Status: In development. 



5 HILLEL A G H ------------------, 

Designed to provide greatly increased fire-power for close support of ground 
troop s, Shillelagh is a lightweight missile system to be used against armor, troops 
and fortificati ons. Prime contractor is Aeronautics Division of Ford Motor Com­
pa ny. Status: In development. 

PERSHING 

Designed to repl ace R edstone in the Army's missile inventory, Pershing is a 
selecti ve r ange n' o-s tage ballistic missile. Both stages are solid-propelled by 
Thiokol rockets. \ 1\ ith a n ew type mobile transporter-erector-launcher, Pershing 
will h ave the mobili t of smaller weapons. Of nuclear capability, it has an iner­
tial guidance system. It will be transportable by aircraft or helicopters. The Mar­
tin Compan (Orlando) is prime contractor and airframe manufacturer; Bendix 
Eclipse Pioneer Di ision has guidance responsibility. Status: In development. 

LOBBER 

Not a weapon but a cargo ballistic mis­
sile, Lobber is a nine-foot solid­
propelled missile capable of carrying 50 
pounds of priority supplies in its pay­
load section. Inexpensive to manufac­
ture, it can be carried in the field by a 
three-man Army team under combat 
conditions. Contractor is Convair (San 
Diego) Division of General Dynamics 
Corporation. Status: In development. 
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AS ROC 

WEAPON ALPHA 

Weapon Alpha is a 500 pound, 12.75 inch 
anti-submarine rocket, installed on destroyer 
escorts and the Navy's new class 931 frigates. 
It gives destroyers greater range an_d latitude 
of attack by removing the necessity of posi­
tioning the ship in the immediate area of 
enemy submarines as is necessary with depth 
charges. The rocket sinks rapidly and covers 
a much wider area than depth charges. It 
carries a conventional explosive charge. Status: 
Operational. 

Designed for anti-submarine work, ASROC is a new surface-to-underwater weapon 
for the Navy on which no details have been released. Prime contractor is the 
Ordnance Division of Minneapolis-Honeywell Regulator Company. 

SUB R 0 C ---------------------, 

SUBROC is an advanced tactical missile to be launched from submerged sub­
marines. It will have a far greater range than currently available submarine 
attack weapons. The SUBROC system can detect an enemy sub at an undisclosed 
range, compute its course and speed, and fire the missile. The spent rocket drops 
away and the warhead continues on to the target. Prime contractor is Goodyear 
Aircraft Corporation, working under the direction of the Naval Ordnance Labo­
ratory. Status: In development. 



TALOS 

A supersonic Navy missile powered by a 40,-
000 horsepower ramjet engine, Talos is de­
signed to destroy enemy aircraft penetrating 
at high altitudes. First sea firing of the Talos 
was made from the guided missile cruiser, 
USS Galveston, early in 1959. The weapon 
weighs about 3,000 pounds and has a range 
of 65 miles. The missile ·was developed by the 
Applied Physics Laboratory of Johns Hopkins 
University and it is being produced by Bendix 
Aviation Corporation at the Naval Industrial 
Reserve Ordnance Plant, Mishawaka, Indiana. 
Status: Operational. 

TERRIER 

A Navy and Marine Corps anti-aircraft weapon, 
Terrier is supersonic and has a range of about lO 
miles. Powered by a solid rocket provided by Alle­
gheny Ballistics Laboratory, it is supersonic. The 
Navy's first operational guided missile, it has been 
in service for several years. Terrier is 15 feet long, 
14 inches in diameter, has a wing span of four feet 
and weighs 1,100 pounds. Its altitude capability is 
more than 50,000 feet. Guidance is provided by a 
beam_-rider system; guidance equipment is manu­
factured by Convair and Motorola, Inc. Convair 
is also prime contractor and airframe manufac­
turer. Under development is an advanced Terrier 
with an improved guidance system and substan­
tial performance increases. Status, basic Terrier: 
Operational. 
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NIKE-AJAX 

The first American surface-to-air missile, the Army's N ike-Ajax is still operational 
at a number of metropolitan sites, although it is gradually being replaced by the 
improved Nike-Hercules. In service since 1953, Nike-Ajax is liquid-propelled, 
supersonic and guided by radio commmand. It is 21 feet in length and has a 
range of about 25 miles. Western Electric Company is prime contractor; Douglas 
Aircraft Company builds the airframe and Bell Telephone Laboratories is re­
sponsible for the guidance system. Status: Operational. 

NIKE-HERCULES 

An Army air defense missile with a nuclear war­
head, Nike-Hercules is a larger and longer ranging 
successor to Nike-Ajax. It has a speed of more than 
Mach 2.5 and its range is 75 miles. Hercules is 27 
feet long and has a diameter of 31 inches. The first 
stage booster is powered by four solid rockets; the 
second stage has a single solid fuel sustainer. A 
command guidance system is employed. Western 
Electric Company is prime contractor, Douglas Air­
craft is airframe manufacturer and Bell Telephone 
Laboratories provides guidance. Status: Opera­
tional. 



N IKE-ZEUS---------, 

One of the most important missile projects is 
the A rmy's Nike-Zeus, an automated missile 
S) ·tem designed for defense again t attack by 
e nemy intercontinental ballistic missiles. The 
N ike-Zeu system \\ill intercept enem missiles 
and destroy them a safe distance from in­
tended targets, "ith the aid of se eral radaTS: 
a remotely located acquisition radar for long­
range detection, a second acquisition-tracking 
radar for early calcu lation of hostile missile 
trajectories, and tracking radars at the battery 
sites which direct the kill. Integrated with 
each radar is a computer which coordinates 
its activities with other computers in the sys­
tem over a high speed communications net­
work . The missile itself is sol id propelled, has 
a nuclear warhead, and is command guided. 
It is being developed by the same team which 
turned out the predecessor Nikes, Ajax and 
Hercules: ' 'Vestern Electric, Douglas Aircraft 
and Bell Telephone Laboratories. Status: In 
deve lopment. (See picture on page 66.) 

BOMARC 

A supersonic pilotless interceptor, the Air Force's 
IM-99 Bomarc is an intermediate range air defense 
weapon designed to engage enemy attackers some 
distance from the intended target. The IM-99A, 
powered by two :Marquardt ramjet engines, has a 
range of about 200 miles, a cei ling of more than 
60,000 feet and a top speed of better than Mach 
2.5. The missile weighs about eight tons, is 47 feet 
long and has a wing span of 18.2 inches. It is 
boosted by an Aerojet-General liquid rocket which 
accelera tes the weapon to ramjet veloci ty. The ad­
vanced IM-99B has a range of 400 miles. Boeing 
Airplane Company is prime contractor and air­
frame manufacturer; v\Testinghouse provides the 
command guidance system. Status: IM-99A, opera­
tional; IM-99B, in production. 
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TARTAR 

Tartar is an impr_oved version of the Terrier mis­
sile in operational Navy service. Supersonic, it is 
15 feet long and one foot in diameter. It is solid 
propelled and has a range of about 10 miles. Pro­
duction versions are scheduled for use on 13 guided 
missile destroyers and three heavy cruisers (the 
Chicago, Albany and Fall River), which are to be 
converted into missile ships. Tartar is built by Con­
vair (Pomona), a Division of General Dynamics 
Corporation. Status: In Production. 
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RED EYE 

Designed to provide individual troops with defense 
against low level air attack in forward areas , Redeye 
will be used by both the Army and Marine Corps. 
Similar in appearance to a ·world \ 1\ ar II anti-tank 
bazooka , it is fired from its own shipping container. 
Redeye is four feet long, three inches in diameter 
and weighs 20 pounds. It has an infrared guidance 
system. Convair Division of General Dynamics 
Corporation is prime contractor and Philco Corpo­
ration supplies the guidance system. Status: In de­
velopment. 

HAWK 

One of the Army's latest air defense weapons, the 
Hawk is a supplementary weapon to the Nike-Ajax 
and Nike-Hercules. It is ·designed primarily for use 
against low flying aircraft. Three Hawk missiles 
can be fired from a single launching unit; a battery 
consists of 12 launchers, or 36 missiles. Hawk fea­
tures simple, rugged, easy-to-maintain equipment. 
It is 17 feet long and has a four foot wing span. 
Propelled by a Thiokol solid fuel rocket, it has a 
ceiling capability ranging from less than l 00 feet 
up to 38,000 feet. Production is handled by Ray­
theon Manufacturing Company, with Northrop 
Corporation and Aerojet-General Corporation as 
major subcontractors. Status: In production, sched­
uled for operational service in 1960. 



BULLPUP 

A tactical missile, Bullpup is simple in design, 
relatively inexpensive, yet highly accura te. It has 
a range of two miles plus and a speed of Mach 1.8. 
The missile is 1 I feet long and weighs 540 pounds, 
including a warhead weight of 250 pounds. Bullpup 
is guided by radio command and powered by either 
a solid or liquid rocket, the former provided by 
the Naval Propellant Plant at Indianhead, Mary­
land, the latter by Thiokol's Reaction Motors Divi­
sion. Prime contractor and airframe manufacturer 
is The Martin Company's Orlando (Florida) Divi­
sion. Bullpup ·will be used by both the Air Force 
and the Navy. Status: Navy version, operational; 
USAF version GAM-83A, in production; USAF ver­
sion GAM-83B, in development. 

ZUNI 

Designed primarily as an air-to-ground rocket for 
use with Navy fighter and attack aircraft, Zuni has 
interchangeable warheads which also permit its em­
ployment as an air-to-air ' veapon. Now being pro­
duces! by Bridgeport Brass Company, it was origi­
nally developed by the Naval Ordnance Test Sta­
tion, China Lake, California. Unguided, it is more 
than nine feet in length and has a l\!Iach 3 speed 
capability. Status: In production. 
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ALBM 

"ALBM" is the code designation for a new and important weapon, the air 
launched ballistic missile, which would provide Strategic Air Command bombers 
with a mobile aerial launch capability for missiles of I ,000 nautical miles range 
or more. An initial research version, called the I99B ALBM (shown here), was 
built and test fired from a Boeing B-47 by The Martin Company. Douglas Air­
craft Company received a later contract for advanced development of the con­
cept. The Douglas weapon is named GAM-87 A, Sky Bolt. Status.: In development. 

HOUND DOG 

A missile designed to extend the capability of 
manned strategic bombers of the USAF's Stra­
tegic Air Command, Hound Dog can deliver 
a nuclear warhead over a range of several 
hundred miles after release from a Boeing B-
52. Propelled by a 7,500 pound thrust Pratt 
& Whitney J52 turbojet engine, the GAM-77 
Hound Dog is supersonic with an altitude 
capability of more than 50,000 feet. It is 42.5 
feet long and has a maximum fuselage diam­
eter of 28 inches. Guidance is provided by an 
inertial system built by Autonetics Division of 
North American Aviation. The weapon is 
manufactured by North American's Missile 
Division. Status: In advanced development, to 
be delivered to SAC in 1960. 



CORVUS 

A supersonic missile using a pre-packag~d liquid rocket engine, Corvus was de­
signed to enable Navy ca.rrier-based aircraft to attack heavily defended areas. A 
test version of the weapon was successfully air-launched from a Douglas A4D at 
the Pacific Missile R ange on July 18, 1959. Temco Aircraft Corporation is prime 
contractor and airframe manufacturer, guidance is provided by Texas Instrument 
Company and v\. L. Maxson Corporation, and Thiokol's Reaction Motors Divi­
sion is handling production of the rocket engine. Status: In development. 

WAG TAIL 

Designed for greater penetra tion effect through low altitude launch, Wag Tail 
entered flight test status during 1959. An Air Force project, it employs a gyro 
reference guidance system. Minneapolis-Honeywell 's Aeronautical Division is 
prime contractor, airframe and guidance manufacturer. Wag .Tail is powered 
by a Thiokol rocket engine. Sta tus: In development. 

QUAIL 

Mission of the GAM-72 Quail, a diversionary 
missile for use by the Air Force's Strategic 
Air Command, is to assist in target penetra­
tion by diverting attention of enemy defenses 
from SAC's bombers. Air-launched from Boe­
ing B-52 bombers, the Quail is 12.9 feet long 
and has a wing span of 5.4 feet. Subsonic, it 
is powered by a General Electric J85 turbojet 
engine. McDonnell Aircraft Corporation is 
prime contractor, and the company also has 
airframe and guidance responsibility. Quail 
was first tested in 1958. Status: In development. 
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SIDEWINDER 

A rugged inexpensive missile with fewer than two dozen moving parts, Sidewinder 
is a defensive weapon for Navy fighter aircraft. A simple aluminum tube powered 
by a solid rocket, Sidewinder is nine feet long, .five inches in diameter, with a 
speed capability of Mach 2.5. The weapon is manufactured by Philco Corpora­
tion. General Electric Company provides an infrared or heat seeking guidance 
system. Work is in progress on an advanced second generation version of Side­
winder, called Sidewinder IC. It will have greater speed and range than the 
original version. Status: Sidewinder, operational; I C, in development. 

EAGLE 

Eagle represents a new trend in guided missiles, in that the launching aircraft 
may be relatively slow since in this system the high performance is built into the 
missile instead of the manned aircraft. Bendix Aviation Corporation is prime 
contractor and is also responsible for Eagle's flight control, electronic guidance 
and support equipment. Grumman Aircraft Engineering Company produces the 
airframe and ground handling equipment. Aerojet-General will provide a new 
high performance propulsion system. Status: Early development. 



FALCON 

Falc;:on is the name of a family of air-to­
air rockets which are fired and guided 
automatically with either radar or a heat 
seeking device. The latest versions are 
the GAR-3 and GAR-4; the -3 employs 
radar guidance and the -4 uses the infra­
red system. The basic missiles are about 
six feet long and 6.4 inches in diam­
eter; the -3 is a foot longer. They are 
solid propelled and they use a conven­
tional high-explosive warhead. Manu­
facturer is Hughes Aircraft Company. 

Status: Operational. 

\ 

SPARROW Ill 

For use with Navy interceptors, Sparrow 
III is 12 feet long, weighs 350 pounds and 
attains a speed of 1500 miles per hour 
within seconds after launching. A replace­
ment for Sparrow I in fleet air defense, it 
has the ability to attack enemy high per­
formance aircraft from all aspects, includ­
ing "head-on", and in all kinds of weather. 
Solid propelled, it has a radar homing 
guidance system. Prime contractor is Ray­
theon Manufacturing Company, which also 
has guidance responsibility. Aerojet-Gen­
eral provides the power source. Status: Op­
erational. 

GENIE 

First test fired from an aircraft in 1957, 
Genie was the first air-to-air weapon to be 
equipped with a nuclear warhead. The 
relatively small missile is powered by an 
Aerojet-General solid rocket. It is un­
guided. The weapon, carried by F-89s, F­
IOls and F-106s of the Air Force's Air De­
fense Command, is manufactured by Doug­
las Aircraft Company. Status: Operational. 
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S D- 2 

Another Army surveillance drone, the SD-2 
is zero launched by means of solid propellant 
rocket boosters from a standard military ve­
hicle and recovered by parachute. The drone 
was developed by Rheem Manufacturing 
Company and taken over by Aerojet-General 
when the latter company acquired a portion 
of Rheem. It is now manufactured by Aerojet­
General's Aeronautical Division, which is 
working on an improved version of the SD-2. 

S D-4 

' The SD-4 is a combat surveillance drone being 
built by Republic Aviation Corporation for 
the Army. Jet-propelled, it is equipped with 
photographic, radar and infrared devices to 
keep watch on enemy installations and move­
ments. 

S D- 5 

Another of a new series of intelligence-seeking 
drones, the SD-5 is an airborne surveillance 
system equipped with a number of sensory 
devices for reporting battlefield reconnais­
sance information. It is under development 
by Fairchild's Aircraft and Missile Division. 



R P-76 

Built by Radioplane Division of Northrop 
Corporation, the RP-76 is a target drone for 
surface-to-air missiles. Speed is in the high 
subsonic range. Power is supplied by a solid 
fuel rocket. Air launched and radio con­
trolled, it is operable up to 40,000 feet. 

XQ-4 

The XQ-4 is a high speed missile target de­
veloped for the Air Force by Radioplane Di­
vision of Northrop Corporation. About 33 
feet long with a wing span of 11 feet, it is 
turbojet-po·wered and radar controlled. 
Launched from a "mother" airplane, it is 
supersomc. 

Q-2A FIREBEE 

Used by both the Air Force and the Navy as 
a target drone, the Q-2A Firebee weighs 1,800 
pounds and is powered by a Continental ]59-
turbojet engine of 1,000 pounds thrust. It is 
1 7 feet long, has a wing span of 11 feet, two 
inches and contains electronic equipment to 
score "miss distance" automatically. In photo, 
the Q-2A hangs under the right wing of a 
B-26; under the left wing is the Q-2C, a new 
and advanced version. Manufacturer is Ryan 
Aeronautical Company. 
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P106A 

Under development by Aeronca Manufacturing 
Corporation is this advanced training target missile 
for use by th~ Army. A ram rocket propulsion sys­
tem is used for a top speed of Mach 2.5 plus. The 
target, known as P 1 06A, is 17 feet long, has a 40 
inch wing span and weighs 365 pounds. 

K DB- 1 

In production for both the Air Force and the Navy, 
the KDB-1 is a radio-commanded missile target built 
by Beech Aircraft Corporation. It is 15 feet long, 
spans 12 feet and weighs 600 pounds. Power is a 
120 horsepower McCulloch turbo-supercharged en­
gine, which gives the drone a top speed of 300 
knots. 
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XKD2B-1 

A Mach 2, liquid rocket propelled expendable tar­
get system, the XKD2B-1 is under development by 
Beech Aircraft Corporation for both th.e -:ir Force 
and the Navy. Weighing 560 pounds, It Is 12 feet 
10 inches long. Air launched, it can operate Hp to 
70,000 feet. It will be used to simulate high per­
formance aircraft flight. Range is Ill miles. The 
rocket engine is supplied by Rocketdyne Division 
of North American Aviation. 

K D T-1 

A low cost, expendable drone for use in air-to-air 
target, the KDT-1 is used by the Navy for train­
ing jet fighter pilots. Shown here on the wing of 
a McDonnell F3H, it emits a flare to permit visual 
tracking. It is 12 feet long and has a 59 inch wing 
span. The drone is built by Temco Aircraft Corpo­
ration. 



POGO-HI 

The advanced version of the Army's Pogo-Hi (right) 
is a missile target ·which can reach an altitude of 
248,000 feet and a speed of Mach 4. It is solid pro­
pelled and a programmed guidance s stem is em­
ployed. The system is under de' elopment by Aer­
onca Manufacturing Corporation. 

Q-5 KINGFISHER 

The Q-5, or Kingfisher (left), is an Air Force target 
missile with a speed capability in excess of Mach 2. 
Ramjet powered in sustained flight, it is launched 
by solid fuel Thiokol boosters; Marquardt builds 
the ramjet. Air launched from a bomber, it is 
guided by a radio frequency command system. Fast­
est target missile in U.S. service, the Q-5 is built 
by Lockheed's Missile and Space Division. 
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NORAIR, outstanding creator of complete weapon 
systems including related airframes, is now produc­
ingtheSnarkSM-62missile, theT-38Talon trainer, 
and the multi-purpose N-156F Freedom Fighter. 

NORTRONICS m akes news with America's two 
most advanced inertial and astronertial guidance 
systems-LINS and A-5-is also a leader in auto­
matic test equipment, mechanical ground support. 

~ 

. 

~~ 
RADIOP LANE, foremost producer of multi-pur­
pose drones· and space age recovery systems, de­
livers unmanned aircraft that train men, evaluate 
weapon systems, fly photo surveillance missions. 

c:::::·~~~·~·-.. ~} 
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INTERNATIONAL, Division for foreign operations, 
is now introducing the first multi-purpose 
weapon system-the N-156F Freedom Fighter­
for maximum combat effectiveness at low cost. 

PAGE COMMUNICATIONS ENGINEERS, builders 
of strategic global networks, selected by USAF 
to link England-Spain-Morocco with troposcatter, 
telephone, teleprinter and data communications. 

NORTHROP 

BRINGS THE FREE WORLD 

SOLUTIONS TO DEFENSE PROBLEMS 

-AT FEASIBLE COST 

Shown on this page are five members of the Northrop 

family and some of their current advances. 

The leadership of each of these Divisions typifies the 

years-ahead thinking of the entire Northrop Corporation. 

The Corporation's continuing goal: design concepts for 

tomorrow, hardware for today-developed, produced, and 

delivered on time-and at feasible cost. 

SOME OF NORTHROP'S MANY 
HISTORY-MAKING "FIRSTS" 

The first intercontinental guided missile, the SM-62 Snark 

The first lightweight, high-performance supersonic 
trainer, the T-38 Talon 

The first lightweight, multi-purpose supersonic fighter 

sponsored by the United States for our Free World 

allies-the N-156F Freedom Fighter 

The first specifically designed night fighter, 

the P-61 Black Widow of World War II 

The first American military rocket plane, the MX-324 

The first jet airplane especially designed as an all-weather, 
high-altitude interceptor, the F89 Scorpion 

NORTHROP~ 
C 0 R P 0 R A T 1 0 N Beverly Hills, California 



Bendix-built To/as Guided Missiles on the Navy's "U.S.S. Desert Ship" at White Sands Proving Ground-Official U.S. Navy Photo. 

HOW THE MANY BENDIX MISSILE CAPABILITIES 
ARE IMPORTANT TO NATIONAL DEFENSE 

Bendix* has been meeting and solving missile 
problems for many years. In addition to 
building the Talos, aU. S. Navy ground­
to-air missile, we engineered and developed 
many of the major systems used in other 
key missiles. These include warheads, 
target-seekers, propulsion devices, controls, 
guidance and telemetering systems. Tele­
metering systems enable missiles. to send 
back reports from space. :Niore than 500 
different channels of information can be 
transmitted, such as speed, direction, 
acceleration, roll, vibration, tempera­
ture, etc. 

The Talos, for which Bendix is prime 
contractor, has, according to a Navy state­
ment, "demonstrated a remarkably high 
degree of accuracy and reliability". As a 
result, the Navy is making direct ship­
board installations on first-line cruisers 

without the intervening step of evaluation. 
This has meant a considerable money 
saving and has advanced this missile as a 
fleet weapon. It will be the major arma­
ment ofth'e United States cruiser Galveston 
and will also be installed on a number of 
other cruisers, including the nuclear­
powered Long Beach. 

Because of the accuracy and extreme 
range of the Talos, the U. S. Army is also 
studying the feasibility of incorporating it 
into the Continental Air Defense System. 

In addition to missiles and missile com­
ponents, Bendix manufactures important 
Ground Support systems and devices. 

Looking to the future, Bendix is engaged 
in· an intensive long-range program, designed 
to help keep America foremost in the 
development of weapons vital to the preser­
vation of our security and world peace. 

"'TRADEMARK 

A thousand diversified products 

RADAR 
COMMUNICATIONS 
COMPUTERS 
lHEMETERING 

Bendix furnishes major elements for 
missiles of all types. This illustration 
represents no particular missile, but 
shows the general location of various 
airborne Bendix systems and their 
components. In addition, Bendix pro­
duces the Ground Support systems 
indicated above. 
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SOLID FUEL­
RAMJET 
PROPULSION 

· Prod u ct i o n 
Continental Aviation & Engineering Corp. is excep­
tionally well qualified, both by experience and by 
facilities, for work on the weapons systems of tomor· 
row. Our background embraces not only a half -century 
of internal combustion engine experience, but also 
years of pioneering in gas turbine engine develop­
ment, and more than a decade in the field of solid 
fuels for ramjet propulsion of missiles and target 
drones ... Continental is staffed and equipped for a 

1 
wide range of assignments, military and commercial. 
The Detroit Division Research and Development 
Department is supported by our modern-to-the­
minute Component Testing Laboratory complete with 
environmental facilities located at Toledo. The Toledo 
Production Division now producing various turbine 
engines in volume is capable of supporting diversified 
programs ... The CAE record of achievement is one 
of which many a larger company might be proud. 
Inquiries are invited from those having propulsion 
problems, on the ground, on the water, in the air. 

CONTINENTAL AVIATION & ENGINEERING CORPORATION 
GENERAL OFFICES AND RESEARCH AND DEVELOPMENT DEPARTMENTS AT 12700 
KERCHEVAL AVENUE, DETROIT 15, MICHIGAN ... PRODUCTION DIVISION AND FIELD 

SUPPORT, 1330 LASKEY ROAD, TOLEDO, OHIO. 



United Air Lines pilots review flight plan calculated by Bendix G-15 Computer at UAL's Opera!~ng Base, Denver, Colorado. 

UNITED USES "ELECTRONIC PLANNING" TO ADD 
SPEED AND COMFORT TO JET TRAVEL 

To enhance its fine new DC-8 Jet­
liner Service, United Air Lines has 
taken two modern jet age steps so 
you will receive the best possible 
flight under the smoothest, safest 
conditions. 

One step involves the use of a 
Bendix* G-15 Computer which 
solves difficult flight planning prob­
lems in seconds; the other makes 
use of Bendix* Doppler Radar, an 
airborne system for pinpoint navi­
gation that is completely independ­
ent of ground facilities. 

Your flight always starts and 
ends with a Flight Plan. It specifies 
the desired route, flying time, 
alternate airports and other impor­
tant factors . Copies are filed with 
the Federal Aviation Agency to 
insure that a section of the skyways 
will be reserved · for your flight. 

Its preparation often required 
more than an hour of the Captain's 
time, as he studied a mass of 

weather data; calculated load, fuel 
supplies, ceiling limitations, wind 
speed, etc. His aim was to seek a 
route with the smoothest conditions 
and to take advantage of favorable 
winds. A Bendix Computer now 
performs this task. It pre-calculates 
flight plans for the entire system, 
which are as free from error as 
modern technology can make them. 

Once in the air Bendix Doppler 
Radar lets the pilot know whether 
he is being slowed by head winds or 
speeded by" jet stream" tail winds. 
It gives him instant, constant navi­
gation data that previously required 
continual calculation. At a glance 
he reads his ground speed, drift 

A thousand diversified products 

Bendi~ Doppler Radar bounces beams off the earth's 
surface, gives pilot pinpoint navigation data, permits 
him to take advantage of most favorable winds. 

angle, actual course and distance­
to-go and, therefore, his exact posi­
tion. Thus, he can quickly adjust 
to take advantage of the most 
favorable winds. 

United's first use of Bendix 
Doppler Rada,r wilt be over its route 
to Hawaii, which requires about 
five short hom·s and places our 
fiftieth state within commuting 
distance of the mainland. 

* REG. U. s, PAT, OFF. 
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CHRONOLOGY 

1784, January 16-Airbome troops proposed by Benja­
min Franklin in reporting on the first balloon ~s­
cents. 

1784, June 24-First U.S. balloon flight in Peter Carnes' 
captive balloon, Baltimore, Md. 

1784, November 30-First ascent by an American 
abroad, by Dr. John Jefferies, physician, with 
French aeronaut Blanchard, at London. On Janu­
ary 7, 1785, they make the first Channel crossing 
by air. 

1793, January 9-Balloon flight by Jean Pierre Blan­
dlard from Philadelphia, Pa., to Wood.bury, N. r 
(Letter from George Washington carr1ed on th1s 
flight.) 

1837, September IS-Parachute demonstration in Amer­
ica when John Wise drops animals from a balloon 
at Philadelphia. 

1838, August II-John Wise safely lands with his para­
chuted balloon at Easton, Pa. 

1840, September 8-Col. John H. Sherburne urges Sec­
retary of War to use night balloons to locate 
Seminoles. 

1842, October 22-John Wise proposes to capture Vera 
Cruz by air. 

1844, October 16-America's first air patent to Muzio 
Muzzi in direction of balloons. 

1845, ~ep~ember 18-Rufus Porter proposes steam air­
ship hne, New York-California to carry g:oldseek­
ers at $100 a trip. Stock sales' unsatisfactory. His 
1849 booklet illustrates a jet-propeller passenger 
rocket. 

1859• Ju_ly 2-World record balloon trip, 809 miles, St. 
Loms t~ Henderson, N. Y., by John 'Vise and three 
compamons. 

1859• August 16-Airmail carried by John Wise in bal­
loon flight from Lafayette to Crawfordsville, Ind. 

1860, August 21-Capt. E. B. Hunt, Corps of Engineers, 
U.S.A., advocates balloon telegraphy. 

1860• October 13-Successful aerial photos taken by 
William Black from a balloon, Boston, Mass. 

1861, June 10 M'l' . Rl d - 1 1tary fl1ght by James 
. 10 e Island State Militia in balloon 
mgton, D. c. ' 

Allen, first 
over vVash-
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1861, June 18---Balloon telegraph demonstrated by T. 
S. C. Lowe. (Message to Abraham Lincoln.) 

1861, June 22-24-Military reconnaissance by T. S. C. 
Lowe and Army officers from balloon using tele­
graph, over Arlington and Falls Church, Va. Mili­
tary air observation continues into 1863. 

1861, A,ugust 3-Civilian aeronaut La Mountain in­
augurates aircraft carrier operations with his war 
balloon. Lowe follows. 

1861, September 24-Air Artillery adjustment from 
Lowe's Army b alloon n ea r \<Vashington. 

1861, November 7-Helicopter proposed for Union 
Army. After experiments, a machine is partly built 
befo re Appomattox ends the project. 

1862, March 9-vVar heli copter bomber designed and 
urged by William C. Powers of Mobile, Ala. 

1866, May 25-Solomon Andrews' airship maneuvers 
over New York with 4 passengers. 

1873, October 6-Unsutcessful trans-Atlantic flight by 
W. H. Donaldson, Alfred Ford and George A. Lunt 
in balloon, Graphic, from Brooklyn, N. Y., to New 
Canaan, Conn. 

1877-Prof. William H. Pickering, Harvard University, 
begins experiments with model helicopters. In 1903 
a rabbit is sent aloft. 

1880-Thomas A. Edison conducts helicopter experi­
ments for James Gordon Bennett. 

.-

.... -~#.•b-•siiiLJ~~-- ---...c---

Wilbur Wright lands glider at Kitty Hawk, 1901. 
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1883, March 17-First of a se ri es of g lider fii g hLS by 
John Joseph Montgomery, Otay, Cal. 

1885, January 7-Russell Thayer, C. E., a g rad ua te of 
West Point, urges on Secretary of \ •Va r Robert T. 
Lincoln a compressed-air a irship of his design. No 
action. 

1887, January 30-Thomas E. Baldwin m a kes hi s first 
paracl~ute jump at San Francisco. 

1886, July-W. E . Irish, puLllsher o f A emnau.tical 
JtVorld, proposes balloon rad io . 

1887-America n a ltitude record made by aeronaut 
l'vloore and Prof. H. A. Haze n of U . S. Signal Serv­
ice, a t St. Louis; 15,400 feet, in balloon o f St. Louis 
Post DisjJatch. 

1890, July 31-During th e month, L. Gathmann, of 
Chicago, explodes a shell at high altitude in attempt 
to produce rain. 

1890, October !-Pres ident Harrison approves leg isla­
tion creating the \f\1 eather Bureau a ncl r ees tablish­
ing th e Sig nal Corps which is cha rgee! with collec­
tion ·a nd transmission of information, among other 
duties. Military aeronautics is then considered as 
among such means, and Army aeronautics is revived . 

1892, October 10-Ba lloon sect ion is b eing organized 
with each telegra ph train by Chief Signal Officer, 
General A. W. Greely, who anticipates military air­
ships and airplanes. 



Automobile pulls W1·ight militm-y ai,-plane on wagon at Fort Afye,-) Vi,-ginia) 1908. 

1892, November 5-Wingless aerial torpedo suggested 
by Prof. A. F. Zahm. 

1893, August 1-4-International Conference on Aerial 
Navigation held at Chicago; Octave Chanute, Chair­
man; Dr. A . F. Zahm, Secretary. 

1893, Octo he•· 9-The Chief Signal Officer, General 
Greely reports the purchase of a Lachambre balloon 
for the· Signal Corps balloon section. First ascents 
since the war are made at the Chicago exposition 
from October 31, 1893. 

1896, April 29~First American wind tunnel begins op­
eration at M.I.T. 

1896, May 6-Steam-powered airplane model flown by 
Samuel Langley, vVashington, D. C. 

1898, April 29-War and Navy Departments examine 
Langley 's work, approve, and Board of Ordnance 
and Fortification mak,es two allotments of $25,000 
each to build his airplane. 

1898, December 22-The Secretary of W'ar approves a 

Fort Myer site for barracks, officer quarters, admin­
istration building and a balloon house to concen­
trate Signal Corps schools at one point. 

1901, September 1-Simon Newcomb, Ph.D., LL.D., 
writes in McCluTes for September: "The first suc­
cessful flyer will be the handiwork of a watchmaker 
and will. carry nothing heavier tha n an insect." 

In December, Rear Admiral Melville, USN says 
in the No1·th Ame,-ican Review; "A calm survey ... 
leads the engineer to pronounce all confident 
prophecies at this time for future success as wholly 
unwarranted, if not absurd." 

1902, September 15-A. Leo Stevens sails his a irsh ~p 

Pegasus over Manhattan Beach in a rae('! with Ed­
ward C. Boyce in the latter's Santos Dumont air­
ship. 

1903, March 23-0rville and vVilbur \t\Tright apply for 
patent on their flying machine. (Patent issued May 
22, 1906.) 

1903, Decem he•· 8-Samuel Langley's flying· machine, 
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Bw·gess Military Tractor "C," 1911. 

piloted by Charles Manly, plunges in the Potomac 
and is wrecked on its second test, Washington, D. C. 

1903, December 17-F.irst sustained controllable flight 
of powered heavier-than-air machine by Orville and 
Wilbur Wright, Kitty Hawk, N. C. 

1.904, August 3-Circuit flight in airship (Curtiss motor) 
by Capt. Thomas S. Baldwin at Oakland, Cal. 

1904--Wright brothers make 104 flights, covering 20 
miles. British representative visits the Wrights in 
November. 

1905, January 18-Wright brothers open negotiations 
with U. S. War Department for disposition of their 
invention. Correspondence is had through 1907. 

1905, April 29-Daniel Maloney begins series of glides 
with Montgomery glider, taking off from captive 
balloon. Later killed. 

1905, August 5-Charles K. Hamilton begins series of 
kite flights, towed by cars and boats. 

1905 September 26-0ctober 5-Wright brothers make 
S5 flights, the longest being 24 miles in 38 min. 3 
sec. Frank S. Lahm, in France, obtains report on 
Wrights' flying from Ohio relative. French remain 
skeptical. In Octo~er th_e. French government is 
negotiating along with Bnt1sh. 

1905--Lt. Frank P. Lahm becomes first Army balloon 

pilot. 

1906, January 13-2~First indoor aero exposition, New 

York. 
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1906, March-French and British visit Wright brothers 
at Dayton. 

1906, September 30-First Bennett international bal­
loon race won by Lt. F. P. Lahm-Paris to England. 

1906, December 1-8-Second indoor air exhibition of 
Aero Club of America. 

1907, June 8-Building devoted exclusively to aero­
nautics dedicated at Jamestown (Va.) Exposition. 

1907, August !-Aeronautical Division established, 
Army Office of Chief Signal Officer. 

1907, September 2-Walter Wellman airship America 
fails in polar attempt. 

1907, September 30-0rnithopter of H. C. Gammeter, 
multigraph inventor, lifts temporarily. 

1907 October !-Aerial Experiment Association formed . . 
by Dr. A. Graham Bell, F. W. Baldwm, J. A·. D. 
McCurdy, Glenn H. Curtiss and Thomas E. Sel-

fridge. 

1907 October 3-Record altitude of 23,IIO feet by U. S. 
~'eather Bureau meteorological kite. 

1907, October 18-Air bombing prohibition signed at 
second Hague conference. 

1907, October 21-Second Bennett international bal­
loon race, St. Louis, won by Oscar Erbsloh of Ger­
many. Airship races are held Oct. 22-23. 

1907, October 28-29-International Aeronautic Con­
gress held in New York. 



! 

Curtiss Golden A n ·ow is winner of Gordon Bennett International Cup Race, 1909. 

1907, October 28--Aclmiral C. M. Chester urges anti­
submarine airships and shipboard airplanes at In­
ternational Aeornautic Congress. 

1907, December 6--Seven-minute towed flight from 
motor boat tug in Dr. Bell's kite, flown by Lt. T. E. 
Selfridge. 

1907, December 16-Chief Signal Officer advertises for 
airship bids, resulting in purchase of Baldwin air­
ship. 

1907, December 23-Chief Signal Officer advertises for 
airplane bids, after visit of Wrights. 

1908, February 10-First Army plane contract signed 
by Signal Corps with Wright brothers. (Other 
contracts signed with A. M. Herring and J. F. 
Scott.) 

1908, March 12-First Aerial Experiment Association's 
plane, Red Wing, flown by F. W. Baldwin. Later, 
three other machines fly. 

1908, May 6-18--Wright brothers renew flying prelimi­
nary to delivery of Army airplane. Charles Furnas 
is first airplane passenger. 

Curtiss vehicle consists of tricycle gear, wing section, V­
engine, pmjJeller and elevator, 1908. 

1908, May 13-Balloon radio reception demonstrated 
by Signal Corps. 

1908, May 31-G. H. Curtiss Manufacturing Company 
announces planes for sale. 

1908, June 10-Aeronautical Society formed in New 
York and :Morris Park Airfield shortly obtained­
first of kind in U .S. 

1908, June 20-Anthony radio-controlled airship model 
demonstrated. 

1908, July 4--Scientific American Trophy awarded 
Glenn H. Curtiss for first public flight of one 
kilometer circuit in his biplane, june Bug, Ham­
mondsport, N . Y. 

1908, July 17-First air ordinance passed by Kissimmee, 
Fla., with registra tion and regulation. 

1908, August 8-Demonstration flights under French 
syndicate control begin near LeMans, France, by 
Wilbur Wright, continuing through December, mak­
ing a number of astounding records. Training of 
students follows. 

1908, July 31-August 8-Henri Farman of France m akes 
first exhibition airplane flights in U.S. 

1908, August 22-First Army Baldwin airship accepted. 

1908, September 17-First plane fatality, killing Signal 
Corps Lt. Thomas E. Selfridge and severely injur­
ing Orville Wright, in delivery of first Army air­
plane, Fort Myer, Va. 
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1908, December 28-Matthew B. Sellers makes several 
flights with 7 hp quadroplane. 

1909, January 22-Commercial airplane, built by Glenn 
Curtiss, sold to Aeronautic Society of New York. 

1909, April 16-28-Wilbur Wright delivers an airplane 
in Italy and teaches pupils. 

1909, J~ne 10-President Taft presents Aero Club of 
America medal to Wright brothers. Congressional 
medal presented at a celebration at Dayton, June 
17-18. 

1909, June 26-Glenn H. Curtiss demonstrates at the 
Aeronautical Society's meet, :Morris Park, New York, 
the machine ordered January 22. Further flights are 
made at the Society's meet July 5, before removal 
of the machine to Mineola and the instruction of 
member Charles F. Willard. 

1909, July 17-Curtiss flies 52 mins. in longest U.S. 
flight except Wrights and wins Scientific American 
trophy for second time. On this success in the 
Mineola flights the Aero Club of America names 
him as America's entry in the Bennett international 
race. 

1909, August 22-29-Glenn H. Curtiss wins first Ben­
nett international airplane race and other events of 
first International Flying Meet, Rheims, France. 
Speed: 45.7 mph. 

1909, August 25-First Army airfield leased at College 
Park, Md. 
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Hubert Latham 
pilots Antoinette 
in first flight 
over Golden Gate 
january 7, 1911. ' 

1909, August 28-After instruction by Glenn H. Curtiss 
and subsequent practice in the m achin e contracted 
by the Aeronautical Society, Charles F. Willard 
gives his first exhibition at Scarsborough Beach, 
Toronto-America's first exhibition pilot. His ex­
hibitions continue over several years. 

1909, September 7-0ctober 15- At Berlin, Orville 
Wright makes flights under German contract, with 
more records. 

1909, September 30---Inception of Wright-Curtiss pat­
ent litigation. 

1909, September 30-Emile Berliner describes a pro­
posed guided missile. 

1909, October 3-At Zurich, Switzerla nd, E. W. Mix 
wins the Bennett International balloon race the 
second time for America. 

1909, October 4-Wilbur Wright makes sensational 
flight, Governors Island to Grant's Tomb and re­
turn. Glenn H. Curtiss makes a short flight Sept. 
29 and Oct. 3. 

1909, October 7-:-Glenn H. Curtiss flies his first exhibi­
tion at St. Louis. Chicago is next. The same 
month, Charles K. Hamilton and Otto Brodie learn 
~o fly, followed by others. An exhibition company 
IS formed and Curtiss returns to his development 
work. 

1909, October 8-November 5-First Army aviators taught 
to fly by Wilbur Wright, College Park, Md.: Lt. 



james Nolan's 1910 biplane with tail in fmnt, engine in 
rear, had 32 horsepower Nietz engine. 

Fra nk P . Lahm, Lt. Frederic E. Humphreys, and 
Lt. B. D. Foulois. 

1909, NoYembe1· 27-Anti-aircraft firings begin at Sandy 
Hook by Ordnance Department. 

1909, NoYember 22-The Wright Co. formed with $1,-
000,000 capital. In 1914, Orville Wright buys the 
company back. On Oct. 13, 1915, a syndicate buys 
the company a nd adds the Simplex Co. In 1916 it 
becomes the vVright-Martin Co. 

1910, January 10-20-First flying meet held at Los 
Angeles; Louis Paulhan, of France, the star per­
former. 

1910, May 29-Record flight from Albany to New York 
by Glenn Curtiss, 142.50 mi. in 2 hr., 50 min. 

1910, March 25-Wright patent condemnation urged 
by William M. Page, attorney for C. F. Bishop, 
president, Aero Club of America. 

1910, June 13-Charles K. Hamilton flies New York­
Philadelphia and return for N. Y. Times and Phila­
delphia Public Ledger and $10,000 prize-149.5 
miles in flying time 3 hr. 27 min.; elapsed time, 6 
hr. 57 min. 

1910, June 13-18-First show of Wright exhibition 
team, Indianapolis, Incl., where Walter Brookins is 
star and make new records. Exhibitions by single 
pilots or groups continue about the country until 
the Wright exhibition business is discontinued in 
Nov. 1911. 

1910, June 30-Dummy bomb demonstrat:on 111ade 
by Glenn H. Curtiss to Army and Navy officers. 

1910, August 4-Plane-ground radio demonstrated by 
E. N. Pickerill. 

1910, August 8-Tricycle landing gear installed by Lt. 
B. D. Foulois on Army VI right at San Antonio. 

1910, August 27-Air-land plane radio used by ]. A. D . 
i\IIcCurdy, Sheepshead Bay, N . Y. 

1910, September 2-First American woman pilot solos: 
Blanche Stuart Scott. First exhibition at Fort 
Wayne, O ct. 22. 

1910, October 8-10-Former President Theodore Roose­
velt is flown at St. Louis exhibition by Arch Hoxsey. 

1910, October 15-17-Wellman airship, America, aban­
dons trans-Atlantic trip after some 800 miles. 

1910, October 22-31-Second Bennett international air­
plane race won by C. G . White (Bleriot) at 61 mph 
during Belmont Park meet where numerous records. 
are made. 

/ 
) - ... ~ . 

"2.'·:·· 
Curtiss Goupil "Duck/' 1914. 

Fi1·st t1·ial of Wright ai1·plane, Decem be1· 14, 1903. 
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Boeing 40-B flies mail over Mt. Rainier. 

1910, November 14-First battleship takeoff by Eugene 
Ely from U.S.S. Birmingham in Hampton Roads, 
Va. 

1910-Night flights by ·walter R. Brookins (Montgom­
ery, Ala., Apr. 18) and Charles Hamilton (Camp 
Dickenson, Nashville, Tenn., June 21-26). 

19ll, January 7-Didier Masson Aies Los Angeles-San 
Bernardino to deliver Times . ,vspapers. Mail and 
papers delivered Feb. 17 by Freel ]. Wiseman. 

19ll, January 7-25-Dive bombing, aerial photography, 
airplane radio demonstrated by Army officers in 
San Francisco meet. 

19ll, January 27-28--Lieut. T . G. Ellyson, U.S.N., is 
first U.S. naval aviator when he takes his Curtiss 
off at San Diego during Curtiss exhibitions. 

19ll, January 30-J. A. D. McCurdy attempts Key 
West-Havana flight but lands in water ten miles 
short and is rescued by Navy destroyer. In 1913 
Domingo Rosillo makes the entire distance. 

1911, February 17-Curtiss flies tractor seaplane from 
North Island to cruiser Pennsylvania. Plane hoisted 
on board and return flight later made. 

19ll, March 3-Lt. B. D. Foulois and P. 0. Parmalee fly 
record cross-country Laredo-Eagle Pass, Tex., 106 
mi. in 2 hr. 10 min. in Wright plane loaned Army 
by R. ]. Collier. Messages dropped en route, radio 
received and sent. 

Galbraith Rodgers (right) stands by Wright's EX, transcontinental aiTfJlane, with Stewm·t I . de Gmff. 
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1911, March 13-Capt. W. Irving Chambers, U.S.N., 
is assigned t11e Bureau of Navigation to devote ex­
clusive effor ts to nava.l aeronautics. 

1911, March 31-About this date Missouri National 
Guard Signal Corps establishes a.ir section and mem­
bers taught flight and ballooning. 

19ll, !\:lay 8-First Navy airplane ordered, Curtiss Tri­
ad, amphibia n. By July the three 1911 planes of 
the Na' y are delivered-Curtiss A-I, A-2; ·wright 
B-1. 

1911, May 13-Lieuts. H . H. (Hap) Arnold and Thom­
as D eWitt (Tommy) Milling complete flying tra.in­
ing at ·wright School: 7th and 8th Army pilots. 

1911, June 7-Lieut. John P. Kelley, ]'vied. Res. Corps, 
assigned Army School at College Park-first U. S. 
air medical officer. · 

1911, June 8-Connecticut state air regulation Is first 
state ai r law. 

1911, June 21-Short-lived Aeronautical Manufacturers 
Ass'n. incorpora ted; Ernest L. Jones, president. 

l9l.l, June 30-July ll-Boston-,,Yashington flown by 
Harry N. Atwood. Charles K. Hamilton flies with 
him most of way-longest continuous air journey 
to this date. 

1911, July !-Third Bennett plane race won for U . S. 
by Charles T. Weyman (Nieuport-Gnome 100) at 
78 mph. 

Curtiss and Ellyson with Curtiss Triad, first hydmaem­
plane purchased by Na.vy. 

W hit Beck Special, mail plane, 1922. 

19ll, July 31-During the month, Frank E. Boland be­
gins flying his tailless, allegedly non-infringing air­
plane. 

1911, August 5-Lincoln Beachy wins over Eugene Ely 
and Hugh Robinson in New York-Ph.iladelph.ia race 
for Gimbel $5000 purse. Elapsed time: I hr. 50 
min. 18 sec.; one stop for fuei. 

I9ll, August 14-25-Harry N. Atwood flies St. Louis­
New York, ll55 miles by route; longest cross-coun­
try flight to this date. 

I9ll, August 20-,1\Torld altitude record set at 11,642 
ft. by Lincoln Beachy in Curtiss biplane. 

1911, September 4-Earle L. Ovington (Bleriot-Gnome 
70) wins over Lieut. T. D. Milling (Burgess-Wright­
Wright 30) in 160-mile tri-state race during Boston 
meet, in 3 hr. 6 min. 22 sec. 

l9ll, September 7-Lt. T. G. Ellyson, U.S.N., demon­
strates shipboard launching by taking off from 
aerial cable at Hammondsport, N. Y. 

1911, September 17-November 5-Transcontinental 
flight by Galbraith P. Rodgers from New York to 
Pasadena, Calif.-3,390 mi., 49 days. 

l9ll, September 23-30-Earle L. Ovington appointed 
Airmail Pilot No. I, flying mail from Nassau Boule­
vard to Mineola, L. I., N. Y. 

1911, September 30-Lt. H. H. Arnold is "stunt man" 
for the lead in pioneer air movies at Nassau Boule­
vard meet where Army pilots compete. 

1911, October 9-Demonstration of T arbox automatic 
pilot made before officers at College Park. Other 
similar inventions follow. 

1911, October 10-Bombsighting and dropping device 
demonstrated by Riley Scott, College Park, Mel. 

1911, October 19-February 12, 1912-Eastbound trans­
continental flight of Robert G. Fowler (Wright B), 
Los Angeles-Pablo Beach, Fla., 2520 mi. in ll6 days. 

19ll, October 24-0rville Wright makes soaring record 
of 9 min. 45 sec. at Kitty Hawk. 

1912, February 12-Frank T. Coffyn takes automatic 
movie aerials over New York harbor. 
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Curtiss Condm· B2 is piloted by mbot. 

NC-9 refuels enroute to Detroit from Washington, D.C., 1922. 

1912, February 17-First pilot physical exam published 
by U. S. Army. 

1912, March !-Attached typ e parachute jump by Bert 
Berry from Benoist pusher plane, St. Louis. 

1912, April 1.6--First U. S. licensed woman pilot, Har­
riet Quimby, flies English Channel. (Killed at Bos­
ton Aviation Meet, July I.) 

1912, May 24-Paul Peck makes American duration 
record of 4 hr. 23 min. 5 sec. in biplane with Ber­
liner Gyro engine. 

1912, May 30-Death of Wilbur Wright by typhoid. 

1912, June 7-&-Machine gun fired from Wright bi­
plane by Capt. Charles DeForest Chandler, College 
Park, Mel. 

430 

1912, July 2-Van iman a irship Akron crashes off At· 
}antic City in renewed trans-Atlantic attempt. 

1912, July 31-Plane launched from sea wall by cata­
pult, Navy Lt. T . G. Ellyson in Curtiss AH-3. 

1912, August 12-First Army tractor plane, Burgess, re­
ceived; flown by Lts. H. H. Arnold and Roy C. 
Kirtland from Marblehead, Mass. 

1912, October 6--In night flight, Lt. ]. H. Towers, 
U.S.N., (Curtiss A-2) makes world seaplane duration 
record, 6 hr. I 0 min. 35 sec. at Annapolis; American 
record for any plane. 

1912, October 8-First Navy physical exam for pilots 
published by Bureau of Medicine and Surgery. 



1912, October 9-First competition for . 1ackay Trophy 
wo n by Lt. H. H. Arnold. 

1912, No,'embe r 5-13-First U. S. airplane art illery ad­
justment, Fr. Ril ey, Kans. , Lt. H. H. Arnold and 
obsen ·er Lt. Folle tt Bradley. 

1912, Novembe r 6-December 15-An ton ' Jannus (Be­
noist sea plane R oberts 2-cycle 100 hp) fli e Omaha­
- iew Orl ea ns, with ma il a nd merchandise, ca rr •ing 
p:~sse nge rs at sto ps en roure-1835 mi., fl •in o- time: 
31 hr. 43 min. 

1913, January 13-March 31-A ir pa rcel post flight, Bos­
ton-New York, by Harry rvr. J o nes (Vhight B). 

1913, Februa•·y 11-J ames Hay bill in Congress inaugu­
r a tes the proj ec t of a separa te a ir sen ,ice. 

1913, February 13-Langley Fi eld Aerodynam ical Lab­
o ra tory project inaugurated . 

1913, April 27-First cross-I sthmus llight b Robert G. 
Fowler and ca merama n R. A. Duhem, Panama-Cris­
tobal. Publication of story and pictures results in 
arrest. 

1913, l\"lay 10--Diclier .Masson and bomber D ea n attack 
Mexican fed eral gunboats in Guaya mas Bay. A 
number of other Americans fl y for \ illa in this and 
subsequent yea rs. 

1913, May 28-Lt. T . D. Milling and Lt. W . C. Sher­
man m ake 2-man duration and distance record of 
'l hr. 22 min. and 220 miles (Burgess tractor-Re­
nault 70), Texas City-San Antonio. 

1913, May 30-About this el a te is insti tuted MJ.T.'s 
aerodynamics course under Asst. Naval Constructor 
Jerome C. Hunsaker. 

1913, June 20--First Naval aviator killed when Ensign 
W. D. Billingsley is thrown from seaplane. 

1913, July 19-Sky writing initiated by Milton ]- Bry­
ant over Seattle. 

1913~ October 12-Eighth Bennett international bal­
loon race won for U. S. for fourth time at Paris by 
R. H. Upson and R. A. D. Preston, landing in Eng­
land. 

1913, November 27-First exhibition loop by Lincoln 
Beachy in Curtiss biplane, Coronado, Cal. 

1913, December 4--Tactical Air Unit, First Aero Squad­
ron, set up as provisional organization, San Diego, 
Cal. 

1913, December 12-Wright pilot Oscar Brindley re­
ports at San Diego as Army's first civilian instruc­
tor. Scores of others subsequently employed through 
1918. 

1913, December 31--0rville Wright demonstrates auto­
matic pilot; awarded Collier Trophy. 

1914; January !-First scheduled airline begins opera­
tions with Benoist flying boat between St. Peters­
burg and T ampa, Fla.; Tony Jannus, pilot. 

1914, January 31-During d1e month fiEt U. S. Navy 
air station established at Pensacola, following tem­
porary camps at San Diego and . Annapolis, 1911-

1912. 

1914, February 17-Seaplanes and flying boats classed 
as "vessels" by the Department of Commerce and 
the license No. 1 is issued to Antony Jannus. 

1914, February 24-Army Board condemns all pusher 
type airplanes. 

1914, April IS-Electric self starter fitted to Anzani 
200-hp engine of Collier flying boat. 

1914, June 23-Curtiss' vVanamaker trans-Atlantic fly­
ing boat tested. With outbreak of World '"Tar I the 
project is abandoned. 

1914, July 2-Lawrence Sperry wins French '!\Tar Dept. 
prize for "stable airplane" flown by early automatic 
pilot over Seine River in Paris. 

1914, July IS-Aviation Section of Signal Corps cre­
ated by Congress, authorizing 60 officers and stu­
dents and 260 enlisted men. 

1914, December I-16--Two-way plane-ground radio 
demonstrated by Lt. H. A. Dargue and Lt. J. 0. 
Mauborgne, Manila, P. 1. 

1915, March 3-National Advisory Committee for Aero­
nautics established by Congress. 

1915, May 14--Contract let for first Navy airship D-1 
to Connecticut A~rqaft Co. In July is contracted a 
floating airship shed. 

1915, June 22-Wisconsin .State Forester, E. l\1. Griffith, 
flown by Jack Vilas, in first ~ir forest patrol. 

\ 

1915, September J 7-Joseph Dolgos of Philadelphia 
demonstrates air incendiary bombs. 

1916, Fe-bruary 9-Cpl. A. b. Smith (Martin S-Hall 
Scott 125) makes world seaplane duration record of 
8 hr. 42 min. 

1916, February 12-Invitation for bids on airma-il 
issued by Post Office in Massachusetts and Alaska. 

1916, March 15-First Aero Squadron, under command 
of Capt. B. D. Foulois, begins operations at Colum­
bus, N. l\1., with Gen. Pershing's Punitive Expedi­
tion. 
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1916, April 5-The Governors Island Training Corps 
organized by Philip A. Caroll. 

1916, April 14-A power-driven turret is proposed with­
out result by Col. F. P. Cobham. 

1916, June 3-National Defense Act increases strength 
of Aviation S. C. from 60 to 148 officers over 5-year 
period. President may fix increase of enlisted men 
from old figure of 260. 

1916, June 18-U. S. aviator H. Clyde Balsley shot 
down. (Member of Lafayette Escadrille, flying for 
France.) 

1916, August 29~First U. S. Coast Guard Aviation Di­
vision organized. 

1916, October 2-Allocation airship development to 
Army or Navy raised by Chief Signal Officer. Rigids 
later assigned Navy. 

1916, November 2-Chicago-New York commercial air­
mail line asked by Glenn Muffiy. Sponsored by 
New York Times, Victor Carlstrom flies mail dem­
onstration, November 2-3. 

1916, November 14-More than 60 civilians are sent to 
Curtiss contract school at Newport News, Va., begin­
ning this date and before Apr. 6, 1917. Others are 
sent to Curtiss school at Miami. Gen. Mitchell 
learns to fly here at this period. 

1916, November 18-20--Group National Guard cross­
county flight under Capt. R. C. Bolling from New 
York to Princeton, N. J. and return. On December 
30, another is made to Philadelphia. 

1916, November 19-20--Ruth Law flies her 1914 Curtiss 
pusher Chicago-New York, with 2 stops en route, 
for new cross-country record. 

1916, December 17-To this date the Aero Club of 
America has certified 636 airplane pilots. In addi­
tion are many other pilots who have never flown 
for the Aero Club certificate. On Dec. 31, the Army 
has graduated 122 pilots since 1909. 

1916, December 18-Non-exclusive licenses are offered 
by Wright-Martin Aircraft Corp. on royalty basis. 
Terms are considered prohibitory and in 1917 Con­
gress appropriates $1,000,000 to acquire basic pat­
ents. Solution is the cross-license agreement of the 
Aircraft Manufacturers Association. 

1917, February 13-Capt. Francis T. Evans, U.S.M.C., 
loops and spins a seaplane at Pensacola. 

1917, February IS-Aircraft Manufacturers Association 
completes organization. 

1917, Mard1 14-Navy places orders for 16 non-rigid 
B-type airships, the first Navy dirigibles. 
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1917, April 6--U. S. declares war on Germany. 

1917, April 6--0fEcial strength of the Aviation Section, 
S. C., is 131, including regular and reserve. Of 
these, 112 are airplane pilots or student pilots. En­
listed strength is given variously from 1087-1800. 
At armistice the figures are: total officers, 20,708 
(pilots and student pilots, 12,4·19); enlisted, 17·1,315. 
Airplane strength, ''less than 300." Produced in 
U.S., Apr. 6, 1917-Nov. I, '919: 13,89·1; received 
from Allies, 5,229; total: 19,. '· 

1917, May 10--Arrangements made for eight ground 
schools for theoretical training Reserve officer can­
didates. 

1917, May 16--Aircraft Production Board created. Su­
perseded by the Aircraft Board Oct. I. Dissolved 
May 19, 1919. 

1917, May 23-French Premier Ribot asks U.S. to 
furnish 5,000 pilots, 50,000 mechanics, 4,500 planes 
for active service by spring 1918. 

1917, May 29-Liberty engine project inaugurated. An 
8-cylinder Liberty is flown in an L.W.F., July 25. 
The 12-cylinder production Liberty follows in De­
cember. 

1917, June !-Barlow robot bomber urged. Armistice 
ends project. 

1917, July 13-Fiske torpedo plane tested with dummy 
missile. Experiments continue. 

1917, July 24--First great U. S. air appropriation, $640,-
000,000. Act also provides for increase in organiza­
tion of Aviation Section, S. C. 

1917, July 27-Secretary of Navy authorizes a Naval 
Aircraft Factory at Philadelphia. 

1917, July 27-First British DH-4 arrives to be the first 
American service plane put into production, with 
Liberty engine. First America~ DH-4 completed is 
flown Oct. 29 by civilian test pilot H. M. Rinehart. 

1917, August 5-0riginal First Aero Squadron leaves 
Columbus, N.M. for overseas under Maj. Ralph 
Royce. 

1917, August 13-First AEF squadron program calls for 
89 wings and 508 squadrons. One wing equals six 
squadrons (5 airplanes, 2 balloons). A brigade com­
prises two or more wings. 

1917, September 5-Bristol fighter project started. Con­
demned July 20, 1918, after 27 planes are built. 

1917, September 22--Montgomery heirs sue Wright­
Martin Aircraft Corp. for infringement. Suit with­
drawn June 6, 1921. Suit of same date against U.S. 
is dismissed May 28, 1928. 



I9I7, October I6--Ai.rplane to airplane radiophone 
con versa tion is demonstra ted. 

I9I 7, October IS--McCook Fie ld established as Signal 
Corps Experimental Labora tory. 

I9I7, Octobe r IS--Avia tion lVIeclical Research Board 
established by Signal Corps. 

I9I7, November I5-]. iewton \• illiams' helicopter 
proposal results in recommendation of N.A.C.A. for 
Government prize of $20,000, not accomplished. 

I9I 7, November 2I-Robot bomber demonstrated to 
Army and Navy officers. 

I9I7, November 27-Brig. Gen. B. D. Foulois made 
Chief of Air Service, AEF. 

I9I7-Gen. William Mitchell claimed as first officer to 
fly over enemy lines. 

I9I8, January I9-U. S. School of Aviation Medicine 
begins operations under Signal Corps Maj. William 
H . Wilmer, Hazelhurst Field, Mineola, L. I., N. Y. 

I9I8, February 28---Under President Wilson's proclama­
tion, licenses are required for civilian pilots or own­
ers; more than 800 are issued. 

I9I8, March 8---Maj. Edward C. Schneider and Maj. 
James L. Whitney, in simulated altitude flight, 

reach artificial altitude of 34,000 ft. in 24 mm. at 
Signal Corps, Mineola, N. Y. laboratory. 

I9I8, March II-First D.S.C. awarded Army air service 
personnel goes to Lt. Paul Baer of l03rd Squadron 
for his performance this date. 

I9I8, March I4-Two pilots of First Pursuit Group 
(95th Squadron) go on patrol. 

I918, May 9-Flight Surgeons are organized at flying 
fields. 

1918, May ll-U. S.-built DH-4 Liberty planes received 
by AEF. 

1918, May 15-Congress establishes Air Mail Flyer's 
Medal of Honor. First award is to M. F. Freeburg, 
1932. 

1918, May 15-Regular airmail service flown by Army 
between New York and vVashington, D. C. 

1918, May 20-Army aeronautics severed from Signal 
Corps; two departments created: Bureau of Military 
Aeronautics and Bureau of Aircraft Production. 

1918, June 26--A trans-Atlantic flight is urged by Gen. 
William L. Kenly, Director Military Aeronautics as 
"most necessary." On August 8, Roy N. Francis is 
assigned to study project. Experiments continue to 
1919 when Navy's NC4 makes the flight. 

Third engine is mounted on top wing of Cm·tiss America, 1914. 

433 



1918, July 4--Plan to distribute tons of propaganda by 
balloon over Germa ny this day fails attainment. 
Previously extended experiments h ad been con­
ducted and contracts le t. 

1918, August 2-First DH Liberty p a trol by I 35 th Aero 
Squadron. 

1918, August 17-First Martin bomber flown a t Cleve­
land by Thomas Eric Springer. 

1918, September 7-First U. S. d emonstration o f troo p 
transport by air. 

1918, September 12-13-Grea tes t air conce ntra tion of 
history at St. Mihiel under Gen. vVilli am lVIitchell 
-1481 planes. 

1918, September 16-Germa n a tt ach ed type p a rachutes 
being in use at leas t as early as May 1, 1918, the 
AEF cables n eed and suggests Floyd Smith , test 
pilot, prosecute d evelopm e nt. Smith develops tree 
typ e 'chute. L esli e L. Irving m akes first free jump 
Apr_ 28, 1919. 

1918, September 18-Altitucle of 28,899 ft. reached by 
Maj. R. W. Schroede r_ 

1918, September 25-First Congressional Medal of 
Honor awarded for air activity voted 1st Lt. Eel­
w ard V. Rickenbacker of 94th Aero Squ adron . 

1918, September 26-First phase of Meuse-Argo nne at­
tack. 

1918, September 28--Pilotless airplane m aneuvered 
from another airpla n e by radio, after some months 
of experiment. Various automatic pilots and radio 
controllers tried over the years. 

1918, October 2-First successful flights of Army's 
guided missile. Its prototype_ ha_d been flown by 
H. M. Rinehart in July, subst1tutmg for the explo­
sive load and the automa ti c controls. 

1918, October 3-Flight r efueling demonstrated by Lt. 
Godfrey L. Cabot, U.S.N.R., continuing into 1920. 

1918, October 12-Use of oxygen tanks ordered all 
pilots over German lines. 

1918 October 25-Charles E . Hughes reports on his 
investigation of dishonesty in aircraft production. 

1918, November 11-Armistice signed. 

1918, December 4-First Army transcontinental flight 
made by Major Albert D. Smith's group of JN4 
planes, San Diego-J acksonville-New York-San Diego. 
Major Smith's pla n e alone completes the full round 
trip. 

1919, January 2-Maj. Gen. Charles T. Menoher be­
comes Director of Air Service. 
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1919, Janua~·y 21-30-Army second tra nscontinental 
fli ght ; l'vfajor T . C. M;rr:a uley (DH-4 Liberty), Ft. 
vVorth-Sa n Diego-M iam i-Ft. vVorth. R epeated in 
A pril. 

1919, January 24--At 1ssoudun , Fra nce, 1st Lt. T emple 
M. J oyce (lVIo ra ne) m akes 300 consecutive loops. 

1919, March 3-U. S.-Canada airmail flown by Edward 
Hubbard in Boeing seaplane, Type C. 

1919, April 26-Lt. Comdr. H. B. Grow, U.S.N. in FSL 
flying boa t makes non-stop endurance record: 20 
hr. 10 min. 

1919, April 28-Leslie L. Irving m akes first fr ee type 
m a nually operated airplane parachute jump over 
l'vfcCook Field. (See 9jl6jl8.) 

1919, May 8-31-Trans-Atlantic crossing by Lt. Albert 
C. R ead and crew from Rockaway Beach, N. Y., to 
Plymouth, Engla nd, in NC-4, 53 hr. 58 min . 

1919, May 14-Navy airship C-5 m akes American no n­
stop record of 25 hr. 50 min., M ontauk Pt. , L. I. to 
St. Johns, N.F. 

1919, May 18-ln first trans-Atlanti c takeoff, H. C. 
H awker and McKenzie Grieve alight in ocean 1200 
miles and 14 y2 hours out with engine trouble. 
R escued . 

1919, May 19-First award of DFC m ade to M j Sgt. 
R alph W. Bottriell for first jump by Army p erson­
nel with free- type 'chute. 

1919, June 1-First organized and sustained forest fire 
patrol inaugurated at Rock well. 

1919, June 14-First non-stop Atlantic crossing by Capt. 
John Alcock and Lt. A. W . Brown (Vickers-2 Rolls 
375) St. Johns to Clifden, Ireland: 1890 mi. in 16 
hr. 12 min: 

1919, June 28--Treaty of peace with Germany signed 
at Versa illes. 

1919, July 1-Aeria1 fish patrols inaugurated at San 
Diego by Comdr_ E. W. Spencer, Jr., U .S.N. 

1919, July 2-6-First airship ocean crossing, British 
R-34, E. Fortune, Scotland, to Mitchel Field, N. Y., 
3270 mi. in 108 hr_ 12 min.; Lt. Comdr_ L. Lans­
downe, U.S.N . on board. Return made July 9-12, 
Col. William M. Hensley, representing Air Service. 

1919, August 14-Airmail from Aeromarine flying boat 
to White Star liner, Adriatic. 

1919, August 27-29-New York-Toronto race of military 
and civilian pilots. 

1919, August 28-September 19-Lawson "air liner," 26-



p asse nger, twin Liberty bipla ne, makes demonstra­
tion trip l\ IiJwaukee-v\ as hing to n via Chicago, New 
't o rk and other cities . It re turns Sept. 25-Nov. 6. 

1919, September 1-Dive bombing demonstrated about 
this elate a t A berdeen Proving Ground. 

1919, September 16--Floocl relief provided by four 
J L:J D's from Corpus Chri ti to su·anded inhabi tants. 

1919, September 18-Rolancl Rohlfs (Curtiss triplane-
1<.1 2 C urtiss 400) makes world altitude record of 31,-
420 ft. 

1919, October 8-31-. rm y tra nsco ntinental reliability 
a nd endurance tes t New York-San Fra ncisco and r e­
turn. Forty-four com pete westbound; 15 eastbound. 
Ten planes make round u·ip . 

1919, October 30-Re,·ersible pitch propeller tested at 
:McCook Field, Day ton, Ohio. 

1919, November 12-June, 1920-Six Navy F-5L's cruise 
New York to vVest Indies and return, coYering 12,-
731 nautical miles. 

1920-Moon eclipse observed by Lts. J. H. Tilton and 
vV. H. Cushing of Rockaway Naval air station from 
h eight of some three miles. 

1920, Februar·y 27-\•\'oriel altitude record o f 33, 1 I 3 
fee t se t by Maj . R . vV. Schroeder (Le Pere-Liberty). 

1920, March 29-April 22-Marine Corps group flight 
Washington-San Domingo and return, 4842 miles. 

1920, June 7-Lt. John H. \ 1Vilson m akes unofficial 
world parachute jump record of 19,800 ft. 

1920, June 4-Army R eorganization Bill approved, cre­
ating Air Service in Army. 

1920, July 7-FP-5L Navy seaplane flown by raclio_com­
p ass from Hampton Roads, Va., to U.S.S. Ohzo, at 
sea. 

1920, July 15-0etoher 20-New York-Alaska flight; 
Capt. St. Clair Street, lst Lt. Clifford Nutt, 2nd Lts. 
Ross C. Kirkpatrick, Eric H. Nelson a~nd C .. E. 
Crumrine, Sgts. James Long and Joseph E. En_ghsh, 
Capt. Howard Douglas, advance officer; l'viitchel 
Field, N. Y. , to Nome and return. 

1920, September 8-Transcontinental mail route, com­
bination plane-train, N ew York-Chicago:San Fran­
cisco, completed. 

1920, November 1-U. S. international p assenger service 
started by Aeromarine w·est Indies Airways between 
Key West, Fla ., and Havana, Cuba. 

1920, November 25-lst Lt. C. C. Moseley (Verville­
Packard 600) wins first Pulitzer race at 156.54 mph; 

24 contestants finish, 13 others start but do not 
finish. 

1920, December 13-14-Navy balloon of Lts. L. A. 
Kleer, vValter Hinton a nd S. A. Farrell la nd be­
yond Moose Factory, Ont., after 25 hours, 852 miles 
from start a t R ockaway, N . Y. 

1921, February 18-First U. S. airplane parachute es­
cape by C. C. Eversole, airmail pilot. 

1921, February 22-23-Night airmail Ro"n by Jack 
Knight from North Platte, Neb., to Chicago, Ill. 

1921, February 24-Lt. \1\T. D. Coney completes trans­
continental flight, San Diego-Jacksonville, 2180 mi. 
in 22 hr. 27 min.; 57 hr. 24 min. elapsed time. 

1921, March 23-Lt. A. G. Hamilton drops 23,700 ft. 
by p arachute, Chanute Field. 

1921, June 21-Navy F5L planes sink German sub U-
117 in demonstra tion. 

1921, July 18-21-Sinking of captured Germa n cruiser, 
FmnkfuTl, and battleship, OstfTiesland, by U . S. 
bombs proves vulnerability of naval craft to aerial 
attack. 

1921, August 10-Navy Bureau of Aeronautics formed 
with Rear Admiral \1\T. A. Moffett as Chief. 

1921, September 28-New world altitude record of 34,-
508 ft. set by Lt. J. A. Macreacly. 

1921, November 5-Bert Acosta (Curtiss N avy-C l2 Cur­
tiss 400) wins Pulitzer race at 176.7 mph. 

1921, November 12-Refueling in air: Earl S. D augh­
erty transfers Wesley l vf.ay with can of gasoline from 
wing of another plane. 

1921, November 15-Italian airship Roma makes initial 
ascent in U. S. at Langley Field. 

1921, December !-Helium airship, Navy dirig ible C-7, 
flown from H ampto n Roads, Va. to \1\Tashington, 
D. C. 

1921, December 29-"\1\Torld endurance record Of 26 hr. 
18 min. 35 sec. made at Roosevelt Field by Edw. 
Stinson and Lloyd Bertaud (CJL6 BMW 185). 

1922, January !-Underwriters Laboratories starts regis­
tration of. aircraft for benefit of insurance com­
panies. 

1922, January !-Aeronautical Chamber of Commerce­
organized, N ew York, with I. M. Uppercu, presi­
dent. 

1922, February 21-Airship Roma destroyed. 
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1922, March 20-Airplane carrier U.S.S. Langley, com­
missioned at Norfolk, Va. 

1922, June 16--Helicopter demonstrated by Henry Ber­
liner, Washington, D. C. 

1922, July 14-Aeromarine Airways starts Detroit-Cleve­
land flying boat service. 

1922, August 5-7-Lt. Clayton Bissell completes first 
model airway flight, Washington-Dayton-Washing­
ton. 

1922, August 16--Sperry airway light beacon demon­
stration, McCook Field. 

1922, September 4-5-Transcontinental speed flight by 
Lt. James H. Doolittle, Pablo Beach, Fla.-San Fran­
cisco, Cal., in 22 hr. 35 min. elapsed time. 

1922, September 14-23-Trancontinental Army airship 
flight with Maj. H. A. Straus commanding crew of 
Capt. G. \V. McEntire and others, from Langley 
Field, Va. to Arcadia, Cal. 

1922, October 5-~World endurance record, 35 hr. 18 
min. 30 sec., Rockwell Field, by Lts. J. A. Macready 
and 0. G. Kelly (Fokker T2 Liberty 375). 

1922, October 14-Lt. R . L. Maughan wins Pulitzer 
race at 206 mph (Army Curtiss-Dl2-Curtiss 375). 

1922, October 18-World speed record of 222.97 mph 
set by Brig. Gen. William Mitchell in Curtiss racer. 

1922, October 23-American Propeller Co. demonstrates 
reversible propeller at Bolling Field. 

1922, December 18-Army's De Bothezat helicopter 
makes first successful flight, 1 min. 42 sec., Dayton, 
Ohio. 

1923, March 29-Lt. R. L. Maughan makes 'world speed 
record 236.58 mph (Curtiss R6-Curtiss 465), Dayton, 
Ohio. 

1923, April 16-17-World duration-distance records 
by Lts. J. A. Macready and 0. G. Kelly (Fokker T2 
Liberty 375), 36 hr. 4 min. 34 sec., 2516.55 miles. 

1923, May 2-3-Cross-coun try non-stop Hight by Lts. 
J. A. Macready and Oakley G. Kelly in Fokker T-2, 
from New York to San Diego, 2,520 miles in 26 hr. 
50 min. 3 sec. 

1923, August 27-28-Lts. L. H. Smith and J.P. Richter 
(DH-4E Liberty 400) made world duration-distance 
refueled records: 3293.26 miles, 37 hr. 15 min. 14.8 
sec.; Rockwell Field. 

1923, September 5-Smoke screen demonstrated by 
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Thomas Buck Hine during naval bombing maneu­
vers, Cape H atteras, N. C. 

1923, September 5-Langley Field bombers sink nava l 
vessels New ] e1·sey and Virginia. 

1923, October 6--Lt. A. S. Williams, U.S.N. wins Pu­
litzer race (Curtiss R2C1-D12 Curtiss 460) at 243.68 
mph. 

1923, October 25-27-Barling bomber makes series 
weight-carrying records with greatest weight 3000 
kg.; duration, altitude records, 1 hr. 19 min. 11.8 
sec., 5,344 ft. 

1923, November 4-Lt. A. J. Williams, U.S.N. (Curtiss 
R2Cl-D12A Curtiss 500) makes world speed record 
266.59 mph. 

1923, December 18-For $100,000 the Christmas Aero­
plane Co. assigns its aileron patent to U. S. Gov­
ernment. 

1924, January 16--Navy airship Shenandoah tears loose 
from mast in storm and rides it out during the 
night. 

1924, February 21-Alaskan airmail flown by Carl B. 
Eielson from Fairbanks to McGrath. 

1924, February 22-Lt. J. A. Macready (Lepere-super­
charged Liberty 400) reaches 41,000 ft. indicated 
altitude. 

1924, April 6-September 28-Round-the-world flight by 
Lts. Smith, Nelson, Arnold, and Harding, Seattle to 
Seattle, 26,445 miles, 175 clays (368 hours flying 
time). 

1924, June 2-Lt. James T. Neely and storm-riding 
meteorologist Dr. C. L. Meisinger, Weather Bureau, 
killed by lightning in balloon near Monticello, Ill. 

1924, July 1-Through transcontinental airmail service 
begun by U. S. Post Office. 

1924, October 4-Lt. H. H. Mills wins Pulitzer trophy 
(Verville Sperry-Curtiss HC Dl2A) at 216.55 mph. 

1924, October 7-25-Navy airship Shenandoah makes 
record cross-county cruise over 7080 miles in 235 hr. 
01 min. Air hours total of 422 hr. 23 min. includes 
time moored. 

1924, October 12-15-U. S. Navy's German airship ZR3 
(Los Angeles) makes fourth aircraft Atlantic cross­
ing, Friedrichshafen-Lakehurst, in delivery under 
reparations. 

1924, October 29-Fog dispersal by electrified silica and 
sand demonstrated at Bolling Field. 



Lockheed Vega Yankee Doodle set two tmnscontin ental records in 1928. 

1925, January 29-Eclipse pictures and astronomic data 
secured at high altitudes by Air Service pilots . 

1925, Febmary 2-Kelly Bill signed by President Cool­
idge authorizing private contract air transport of 
mail. 

1925, March 1-San Diego Airline service started by 
R ya n A irlines, Inc.-first daily scheduled service on 
all-season basis. 

1925, April 7-Navy carrier Saratoga launched. 

1925, May 21-July 6-Amundsen-Ellsworth polar flight. 

1925, July 15-Dr. A. H amilton Rice Expedition, first 
to employ planes in exploration, returns from 
Amazon; Lt. Walter Hinton, pilot, in Curtiss Sea­
gull. 

1925, August !-Survey flight of Pacific Air Transport 
flown by T. Claude Ryan and Vern Gorst in first 
Ryan M-1 mail plane. 

1925, August 4-22-MacMillan polar expeditions with 
N avy assistance. 

1925, August 5--Seven American pilots leave Paris to 
fly for the French in the Riff campaign in Africa. 
Others follow to a total of 17 pilots, 5 observers. 

1925, August 31-September S--In Navy's attempted San 
Francisco-Honolulu flight, Commander John Rod­
gers and crew (PN9-2 Packard 500 flying boat) 
alight short of mark, making non-stop cross-country 
seaplane record of 1,841 miles. 

1925, September 3-Navy dirigible, Shena11doah, col­
lapsed in storm over Ava, 0., killing 14 of 43 on 
board. 

1925, September 12-Morrow Board appointed by 
President Coolidge. (Laid down U. S. air policy.) 

1925, October 12-Lt. Cyrus Bettis wins 6th Pulitzer 
race (Curtiss R3C1-V1 400 Curtiss 619) at 248.97 
mph. 

1925, October 26-Lt. J . H . Doolittle wins 8th interna­
tional Schneider Seaplane Trophy race in first con­
test in America (Curtiss R3C2-V1 400 Curtiss 619) 
at 232.57 mph. 

1925, December 17-Gen. William Mitchell found 
guilty of violating 96th Article of War; had risked 
insubordination by demanding unrestricted use of 
air power. Sentenced five years suspension of rank, 
pay and command. Resigned. 

1926, January 18--A $2,500,000 air promotion fund es­
tablished by Daniel Guggenheim. 

1926, January 29-Lt. J . A. Macready (XC05A-Liberty 
400) makes American altitude record: 38,704 ft. 

1926, Fehru~ry ll--Strip bombing tests made at Kelly 
Field. 

1926, April 16-First cotton dusting plane purchased 
by Department of Agriculture. 

1926, April 30-Capt. G . H . Wilkins and Lt. Carl B. 
Eielson complete third round trip Fairbanks-Pt. 
Barrow-Fairbanks. 

1926, May 8-9-Flight over North Pole by Richard 
Byrd, navigator, and Floyd Bennett, pilot, in Fok­
ker monoplane. 

1926, May 20-Air Commerce Act (Bingham-Parker 
Bill) signed by President Coolidge; Aeronautics 
Branch, Department of Commerce, established. 

1926, May 30-Bennett international balloon race, 
Brussels, brought to America by the win of W. T. 
Van Orman and W . W. Morton in Goodyear III 
balloon. Capt. H. C. Gray, Air Service, second. 
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1926, July 2-Anny :\ir Sen·ice renamed Army :\ir 
Corps. 

1926, July 2-First reforesting by airplane, Hawaii. 

1926, July 14-Annstrong seadrome model denJon­
strated at \Vilmington, Del. to Air Service. 

1926, AuA'ust 18-:\Ietal-clad airship contract let at not 
over S300,000. 

1926, August 25-JN trammg plane dropped by para­
chute, San Diego Naval Air Station. 

1926, Septcmbet· 15-l'acific Air Transport begins op­
eration of conu-act air mail service with Ryan l\I-1 
monoplanes between Los Angeles and Seattle. 

1926, December 7-Airway beacon er~cted by Aero­
nautics Branch, Department of Commerce, on 
Chicago-Dallas route. 

1927, March 9--American balloon altitude record of 
28,508 ft. made by Capt. H. C. Gray. 

1927, April 12-::"'rew American duration record of Clar­
ence D. Chamberlin and B. B. Acosta (Bellanca-15 
\Vright 200) 51 hr. 11 min. 25 sec. 

1927, May 4--Record balloon altitude attempt by Capt. 
H. C. Gray, 42,-170 ft. 

1927, May 15-19-Greatest concentration since \•\'oriel 
\Var I (109 planes) in maneuvers under Brig. Gen. 
J. E. Fechet. 

1927, May 20-21-Non-stop trans-Atlantic solo flight 
by Charles A. Lindbergh, New York-Paris, 3,610 
miles, 33 hr. 30 min. (13th aircraft to make com­
pleted crossing.) 

1927, May 25-0utsiclc loop demonstrated by Lt. James 
H. Doolittle. 

1927 June 4--First nonstop flight to Germany, Clar­
;nce D. Chamberlin and passenger_ (Bellanca-15 
Wright 200), 3,911 miles, 43 hr. 49 mm. 33 sec. 

1927, July 25-World airplane altitude record by Lt. 
C. C. Champion, U. S. N. (Wright-P & W 425 

supercharged) 38,484 ft. 

b 1 d Lt W V. Davis, 
1927, August 16-17-A. c. Goe_ e anoo ~in Dole Oak-

u. S. N. (Travelair-15 Wnght 2fi ) 1 Two teams 
land-Honolulu race. One team 1115 1es. 
lost. 

tions begun by 
1927, September l-Air express oper~ airlines. 

American Railway Express and maJOr 

. 1 balloon 
1927, September 10-Bennett internauona 
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race, Dearborn, :\Iid1., "·on by E.]. Hillard am\:\. 
G. Schlos-;er with i·l5 miles; l:i c ••nte,tants. 

1927, October 12-\\'rig-llt Fidd dcditatccl. 

1928, Fehrum·y ~-Dt'<'('llllH'r 28-l.t. I-1. .\. Sutton con­
ducts a series of spin tests; awarded :\Iackay Trophy. 

1928, I\Jm·ch 1-9-Tramcontincntal ;ti!!phibian lli~ht by 
Army Lt. Burnie R. Dalla' a1 ci\'ilian lktkwith 
1-I;n-cns in Loening. 

1928. :\l:u·ch 28-~0-Ech\'. A. Stinson and Ceorg-c l-l<>ld­
~rman (Stinson-\\.ri~ht 200) make cm\m·anre record 
of 53 hr. 3(j Ill iII. 30 Sl'C. 

1928, April 12-1~-Fir'it non-~top westbound North At­
lantic airplane nos,ing made by Baron G. von 
Huenefc!d, Capt. I-Iermann Koehl and ::\[aj. James 
Fitzmaurice (Junker-Junker 2ROj310 metal rabin 
land monoplane) from Baldonnel, Ireland to 
Greenly Island, N.F., 2,070 miles in 37 hours. 

1928, April 15-21-First eastbound Arnie cros,ing 
made by Capt. G. H. \•Vilkins ancl Lt. C. B. Eidson 
(Lockheed-\•Vright 225) Pt. Barrow-Green Harbor, 
Spitzbergen, 2,200 miles, 20 hr. 20 min. 

1928, Muy 24-Gen. Umberto Nobile's airship is over 
the Pole in trip from Spitzbergen. It is wrecked 
May 25, with loss of lives of crew ancl rescuers. 

1928, May 31-Junc 8-First U. S.-Australian flight, by 
Capt. C. Kingsford-Smith, Capt. C. T. P. Ulm, H .. 
\V. Lyon and James \Varner (P7 Fokker-3 \.Yright 
200) Oakland-Brisbane, 7,110 miles; 83 hr. 1 g min. 

1928, June ll-12-l\Iexico-\·Vashington flight by Capt. 
Emilio Carranza (Bryan-\•\'right 200). 

1928, June 17-18--First woman to fly Atlantic, Amelia 
Earhart with \Vilmer Stultz, pilot, from Trepassey 
Bay, N.F., to Burryport, England, in trimotored Fok­
ker, 2,110 miles, 20 hr., 10 min. 

1928, July 30-31-Twenty-second Bennett international 
balloon race, Detroit, won by Capt. W. E. Kepner 
and Lt. W. 0. Fareckson; 460 miles, 43 hr. 

1928, September 19-First Diesel engine to power 
heavier-than-air craft; designed by I. M. Woolson, 
manufactured by Packard Motor Car Co.; flight­
tested at Utica, Mich. 

1928, October 19-Parachute troop demonstration at 
Brooks Field. 

1928, November 11-First Antarctic flight made by Lt. 
C. B. Eielson and Sir Hubert Wilkins (Lockheed­
Wright 22). Other flights subsequently. 

1928, November 23-December 30--New York-Girardot, 
Colombia, flight by Capt. Benjamin Mendez, 4,600 
miles. 



Spi1·it of St. Louis at Omaha A i1·po1·t . 

1928, December 19-Autogiro fli ght by Harold F. Pit­
ca irn, Pitca irn Field, \ 1\lillow Grove, Pa . 

1929, Janua•·y 1-7-Refueling endurance record set by 
Maj. Carl Spaatz and Capt. Ira C. Eaker, Lt. El­
wood R. Quesada, Lt. Harry A. Halverson, SjSgt. 
Roy \1\T. Hooe in 150 hr. , 40 min., 51 sec. 

1929, April 3-Floycl Smith trap-door parachute demon­
strated. 

1929. Apdl 30-Jack Barstow makes dura tion glider 
record of 15 l~r. 13 min. at Point Loma, Calif. 

1929, June 28-29-Rouncl transcontinental flight by 
Capt. Frank M. Hawks (Lockheeci-P & W) in 40 hr. 
4 min. 32 sec. Capt. E. G. Harper repeats the per­
formance July I 1-26. 

1929, July 13-30-Worlcl endurance record of 420 hr. 
I 7 min. by Forrest O'Brien and Dale Jackson 
(Curtiss Robin-Curtiss 70). 

1929, July 18-20-N. Y.-Alaska flight by Capt. Russ G. 
Hoyt. Return flight ends at Edmonton, after cover­
ing 6,000 miles out of 8,469 itinerary. 

1929, August 5-6-Group transcontinental flight of 9 
Keystone bombers under Major Hugh J. Knerr. 

1929, September 24--Demonstration b y Lt. James H. 
Doolittle r esults in Guggenheim report blind flying 
solution. 

1929, October 21-Ai r Ambulance Service organized by 
Colonial Flying Service and Scully \1\Talton Ambu­
lance Co., New York. 

1929-Bennett international balloon r ace won by .W. T. 
Van Orman and aide, 341 miles, 9 contestants. 

1930, March 15-Glider, piloted by Capt. Frank Hawks, 
rel eased from seaplane, Port \1\Tashington, N . Y. 

1930, April 6-Transcontinental glider in tow, piloted 
by Capt. Frank Hawks; San Diego to New York; 
2,860 miles in 36 hr., 47 min. 

1930, May 20-Dirigible-launched Vought observation 
plane, flown by Lt. Comdr. Charles A. Nicholson 
from U.S.S . Los Angeles to U.S.S. Samtoga, Lake­
hurst, N. ]. 

1930, June 4--New world altitude record of 38,560 ft. 
set by Navy Lt. Apollo Soucek, Anatostia, Mel . 

1930, June 11-July 4--vVorld endurance record of 553 
hr. 41 min . 30 sec. established by John and Kenneth 
Hunter (Stinson-Wright 200). 
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Beech AT-11, 1941. 

1930, July 21-August 17-Refueling endurance record 
raised to 647 hr., 28 min. by Forrest O'Brien and 
Dale Jackson in a Curtiss Robin, St. Louis, Mo. 

1930, July 22-German air mail plane catapulted 250 
miles out en route to New York; 198 such ship-shore 
flights 1929-1938. 

1930, September !-Bennett international balloon race 
again won for U.S. by W. T. Van Orman and aide, 
542 miles. 

1931, February 14-19-Lts. W. ·w. Lite, Clement Mc­
Mullen fly New York-Buenos Aires, 6,870 miles, 5 
days, 5 hours elapsed time; 52:15:00 flying. 

1931, March 31}:-Airplane-airship mail transfer at Scott 
Field. 

1931, April 10-Airship sub-cloud observation car dem­
onstration by Lt. W. J. Paul. 

1931, May 25-28-----World endurance record, non-re­
fueled, set by Walter E. Lees and F. A. Brossi, Bel­
lanca, Packard Diesel 225 hp; 85 hr., 32 min., 38 
sec., Jacksonville, Fla. 

1.931, May 14-28-----Transcontinental autogiro flight by 
John M. Miller, from Philadelphia -to San Diego. 

1931, June 4~Rocket glider flown by William G. Swan; 
remained aloft for 30 min. with 10 rockets, Atlantic 
City, N.J. 

1931, June 23-July !-World flight by Wiley Post and 
Harold Gatty (Lackheed-PW 550), New York­
Harbor Grace- Berlin- Moscow- Irkutsk- Khabarovsk­
Solomon Beach-Fairbanks-Edmonton-Cleveland-New 
York, in 14 hours. 8 days 16 hours, 16,500 miles. 

1931, July 25-26-Glider duration record of 16 hr. 38 
min. by 2nd Lt. John C. Crain, Honolulu. 

1931, October 3-5-Trans-Pacific non-stop airplane 
flight by Clyde Pangborn and Hugh Herndon, Sam­
ushiro Beach, Japan, to Wenatchee, Wash. 
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1931, October 3-5-Herndon and Pangborn (Bellanca­
PW 420) left New York July 28 on world trip and 
had reached Japan Aug. 6, abandoning attempt to 
better Post-Catty record. 

1931, October 6-9-Navy bomber tests on U.S.S. Pitts­
burgh in Chesapeake Bay. 

1931, November 3-Dirigible, Akron, carried record 
number of 207 persons in flight over New York and 
Philadelphia. 

1931, December 17-18----Glider duration record of 21 
hr. 34 min. by Lt. Wm. A. Cocke, Honolulu. 

1932, May 9-First solo blind flight, by Capt. Albert F. 
Hegenberger, Wright Field, Dayton, 0. 

1932, May 20-21-Amelia Earhart solos across Atlantic, 
St. Johns, New Brunswick to Londonderry, Ireland, 
in Wasp-powered Lockheed Vega. 

1932, August 25-First woman to complete non-stop 
transcontinental flight., Amelia Earhart, Los Angeles 
to Newark. 

1932, December I-Teletypewriter weather map service 
inaugurated by Department of Commerce. 

1933, January 19-Rocket guided by sound waves from 
enemy aircraft proposed. 

1933, January 23-Steam airplane project launched by 
Great Lakes Aircraft and General Electric Co. Later 
Besley brothers fly their steam airplane. 

1933, April 4-Navy dirigible, Akron, crashes into sea, 
killing 73; Comdr. Herbert V. Wiley, commanding. 

1933, May 3-26-Airborne troop logistics part of West 
Coast maneuvers, with 283 aircraft. 

1933, July 15-22-Solo round-the-world flight by Wiley 
Post in Lockheed Vega monoplane, Winnie Mae, in 
7 days, 18 hr., 49 min. 

1933, September 4-World speed record for land planes 



--

se t at 301 .98 mph b James R. Y\ edell m Wasp­
p owered \ Ved ell-'Willi ::tms r acer. 

1933, November 20-21-\ oriel balloon altitude record 
se t at 61,237 ft. by Lt. Comdr. T . G. \ IV. Settle and 

'l aj. C. L. Forcln ey oYer Akron, 0. 

1934, January lO-ll-Longest non- top ove r-wa ter mass 
flight completed by six P2Y-l . iavy fl ing boats 
und er command of Lt. Comdr. K..n efl er fcGinnis, 
San Francisco to Honolulu. 

!934, Februar)' 9-Postmaster General Fade cancels 
certain mail contracts. A ir Corps fli es th e mail Feb. 
19-Mar. 10; 'l a r. 19-May 5. 

1934, June 12-Howell commissio n w study airmail act 
and report on a ll phases of aviation by Feb. 1, 1935. 

1934-, December 31-\•Yar D epartm ent anno unces in­
struction governing GHQ Air Force organization 
and opera tion. 

1935, Januar)' 3-Antarctic flight by Ellsworth and 
Kenyon (Northrop-PW 600). 

1935, February 12-Navy dirigible, ~1acon, crashes into 
sea, killing 2. 

1935, June 12-August 14-Y\ ashington-Alaska-v\ ashing­
ton flight (Douglas Amphibian-2 Y\ asps) in test of 
practicability of such flight with standard equip­
ment and as any ordinary flight. Capt. H ez Mc­
Clellan and crew of two. 

1935, August 15-vYill Rogers and Wiley Post killed 
in take-off -crash near Point Barrow, Alaska. 

1935, November 11-Balloon altitude record of 72,394 
ft. by Capt. 0. A. Anderson and Capt. Albert Ste­
vens. 

1935, November 21-December 5-Anta.rctic flights re­
newed by Ellsworth and Kenyon (Northrop-PW 
600). 

1935, November 22-29-Trans-Pacific airmail flight by 
Capt. Edwin C. Musick, Pan American Airways, 
from San Francisco to Honolulu, Midway Island, 
vVake Island, Guam and Manila, in Martin China 
Clipper. 

1936, June 7-All-instrument transcontinental flight by 
1\IIaj. Ira C. Eaker, between New York and Los 
Angeles. 

1936, September 10-0ctober 20--Regular trans-Atlantic 
flying boat service by Deutsche Lufthansa. (Dornier 
twin Diesel engine 600.) Continued in 1937 and 
1938. 

1936, September-Trans-Atlantic round-trip flight by 
Henry (Dick) Merrill and Harry Richman. New 
York to London and return. 

1937, Ma)' 6--German dirigible, Hindenburg, burned 
on mooring, killing 36, Lakehurst, N. J. 

1937, May 20-July 3-Amelia Earhart Putnam and Fred 
Noonan lost in Pacific in round-the-world attempt. 

1937, June 25-Non-stop transcontinental amphibian 
flight by Richard Archbold in PBY-1, Catalina, from 
San Diego to New York. 

1937, July 3-September 3-Regular trans-Atlantic serv­
ice test by Pan American Ainvays. Imperial Airways 
also similarly operate July 5-Aug. 2 and continue in 
1938. 

1937, August 12-In joint coast defense exercise, Navy 
patrol planes locate target ship Utah 300 miles off 
San Francisco; Air Corps planes attack. 

Martin Caroline Man sets a nonstop flight reco1·d jo1· seafJlanes in 1948. 
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1937, August 23-vVholly a utomatic la ndings made, 
"first in history," at W right Field by C apt. Carl .J. 
Crane with 2 p assengers; awarded DFC. 

1938, February 26-Government acquires rnonopoly on 
helium by purchasing production facilities a t D ex­
ter, Ka n. 

1938, April 22-Capt. E. V. Rickenbacker purchases 
E astern Air Lin es from North Am erican Avia tion, 
Inc., for $. 3,500,000. 

1938, June 23-Civil A.eronautics A uthority with five 
m embers, an admin istra tor, a nd a three-m a n Safe ty 
Board, crea ted unde r Ci vil Aeron a u t ics Act sign ed 
by President. This supersedes Aeronautics Brauch, 
D ep artment o f Comm er ce. 

1938, July 10-14-Howard Hugh es and crew of four 
fly short n orthern course around world in 3 clays, 
19 hr., 8 min. 

1938, July 17-18-Douglas (Wrong-W ay) Corriga n flies 
from New York to Irela nd in nine-year-old Curtiss 
Robin. 

1938, August lO-ll-First Berlin-New York nonstop 
flight by Capt. Alfred H enke a nd crew (Focke-Wulf 
Condo r 200), 4,577 miles, 24 hr. 54 min. 

1938, August 22- Civil Aeron a utics Ac t b ecomes e ffec­
tive. 

1939, February 4-6--Langley Field-Santiago Red Cross 
flight by Major C. V. Haynes in XB bomber with 
medicin al supplies. 

1939, March 5-Non-stop airmail system by pick-up 
demonstrated by Norman Rintoul and Victor Yesu­
lanfes in Stinson Reliant planes, Coatesville, Pa. 

1939, April 3-The National Defense Act, providing 
for aerial rearmament, signed by President Roose­
velt. 

1939, April 17-Inclined runways for assisted takeoff 
studied by Air Corps Board. 

1939, June 27-Bill authorizing Civilian Pilot Training 
Program signed by President. 

1939, July 6--Army Air Corps adopts monoplane type 
for primary training for first time by ordering 
quantity of Ryan PT-16 military trainers. 

1939, Septe:rnher 1-3-Germany invades Poland. Eng­
land and France declare war on Germany. 

1940, March 26-U. S. commercial airlines complete a 
full year of flying without a fatal accident or serious 
injury to a piissenger or crew member. 
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1940, July l-Air Sa fety Board a bo li shed with its fu nc­
tion s d elega ted to the C ivil Ae ro na uti cs Board. 
Civil Aerona uti cs Administrat io n tra nsferred to 
D ep artment of Commerce. 

1940, September 23-Ho use committee as ks SSO million 
for airport development, in $500 millio n program ; 
$.40 million voted. 

1941, March 17-M il wa ukee re names its a irpo as G e n­
eral M itchell Field . 

1941, April 15-First o ffi cia ll y-recorclecl roto r heli copter 
flight in wes tern hemisph ere, Vo ugh t-Sikorsky VS-
300A, pilo ted by Igo r I. Siko rsky; fli ght t ime, 1 hr. , 
5 min. , 11.5 sec., Stra tfo rd , Conn. 

1941, May-Barrage ba lloo n defe nse transferred from 
Air Corps to Coast Artill ery. 

1941, June 5-Ferry Comm a nd, fo r d eli ve ry of pla nes 
to Brita in, orga nized by Arm y Air Corps. 

1941, June 20-Army Air Force, comprising office of 
Chi ef of Air Corps and A ir Force Comba t Com­
mand, crea ted. 

1941, June-First woman to ferry bomber across A t­
lantic, J acqueline Cochran, Ca nada to British I sles. 

1941, September 5-Mass tra ns-Pacific fli ght o f h eavy 
bombers completed by nine Arm y B-17 Flying 
Fortresses. 

1941, December 7-Pearl Harbor. 

1942, April 8-First flight of Ferry Command over 
Himalayan "Hump" made by Lt. Col. William D . 
Old, between Assam, India and Kunming, China. 

1942, April 18-First bombing attack on J apanese m a in­
l~nd by 16 B-25 Mitchell bombers from. Navy ea r­
ner, Hornet; Lt. Col. James H . Doolittle command­
ing. 

1942, May 4-9-Battle of Coral Sea. 

1942, June 20--Ferry Command rede~ignated Air Trans­
port Command under Maj. Gen. Harold L. G eorge. 

1942, June 3-7-Battle of Midway. 

1942, _June. 17-AAF tow planes successfully pick up 
ghders m tests at Wright Field. 

1942, _August 17-First official bombing raid of Eighth 
A1r Force, 12 Flying Fortresses, Brig. Gen . Ira C. 
Eaker commanding, Rouen, France. 

1942, September-Fifty American Eagle squadron pilots, 
RAF, all Americans, transferred to Eighth Air Force. 
(Fourth Fighter Group.) 



1942, October 1-Fir t . . jet p lane bu ilt and fiown by 
R o bert M. ta nl ey; Bell Aira omet (X P-59 ), l\ [uroc 
D ry L ake, Ca l. 

1942, Octobe r 2-Fir t non- top cro s-counu· Hi crht of 
a fi gh t r a irplan e . .J ack \•\ oolam fli es Bell P-39 
fro m l\ fa r h F ield , Ca lif. , to Bolling Field, \ 'Vash. 

1943, J\I:uch 1-4--Ba tt le of Bi marck Sea. 

1943, March 19-Lt. Gen. H e 111) ' H. Arnold, command­
ing genera l o f th e AA F, advan ed to full four-s tar 
ge nera l, the first in a ir hi tory. 

1943, June 24--\•Vorlcl's Io nge t parachute drop, 40,200 
ft ., . made by Lt. Col. \•\ . R . Lovelace a t Ephrata, 
\ •\ ash. 

194-3, Jun e 11-First g ro und Yi ctory b a ir power when 
Pante lleri a, lta ly, surrenders unconditionally to 
Lt. Gen . Ca rl Spaatz . First case in history of a 
we ll-fo rtifi ed citad el be ina defea ted without aid of 

b 
gro und forces. 

194-3, October-\•Vorlcl 's lo nges t freight line opened by 
Capt. J. L. Okenfus a nd crew of fi ve in 28,000-mile 
round-trip fli ght, Ohio to Indi a. 

1944, June-Arm y Air Force reaches peak with 78,757 
a ircra ft. 

1944, June 7-Delivery o f R ya n FR-1 _f:ireball fighters 
to U .. S. N avy marks first Navy jet airplanes and 
worlds first com p os ite a ircraft using jet and piston 
eng in es. 

1945, May 8-War in Europe ends. 

1945, August 6--Atomic bomb dropped on Hiroshima 
from B-29; Enola Gay under command of Col. Paul 
W. Tibbets, Jr. ' 

1945, August 14--Japan's surrender ends \t\Torld War II. 

1945, October 3-Ensign Jake c. West of Navy VF-66 
Squ~clron makes first j e t landing aboard an a ircraft 
earner. 

1945, September 28-0ctober 4-Round-the-world air 
service begun by Air Transport Command, Douglas 
C-54E, Globester, 9 passe ngers, 23,147 miles in 
149 hr., 49 min. 

1946, ~a.nuary 26--Jet-propelled P-80, flown by Col. 
Wilham H. Councill, sets non-stop transcontinental 
record of 4 hr., 13 min., 26 sec., between Long 
Beach, Cal., and New York. 

1946, March 12-First commercial helicopter license 
granted by Civil Aeronautics Administration for 
Bell 2-place Model 47. 
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B ell P-59A (f01·eground) is first U.S. jet. 

1946, March 22-Fi.rst American-built rocket to escape 
earth's atmosphere, reaches 50-mile height. Con­
structed b y Douglas. 

1946, July 21-The McDonnell XFH-1 Phantom is first 
U. S. jet to operate from carrier, U.S.S. Fmnklin D. 
Roosevelt. · 

1946, August 6--Two B-17 radio-controlled bombers 
with stand-by crews, fly non-stop, Hilo, Hawaii, to 
M uroc L ake, Cal. 

1946, October I-The "Truculent Turtle," a Lockheed 
P2V Neptune Navy pa trol bomber, sets new wor1d 
record for a long-distance nonstop flight, flying from 
P erth, Australia, to Columbus, 0., an unofficial dis­
tance of 11 ,822 miles, in slightly over 55 hr. 

1946, October 5-Col. C. S. Irvine flies Boeing B-29 
"Pacusan Dreamboat" from Honolulu to Cairo, 
9,500 miles, in 39 hr. 36 min. 

1947, February 28-Lt. Col. Robt. E. Thacker and Lt. 
John M . Ard, in a North American F-82 (Rolls 
Royce V-1650) fly longest known flight by fi_ghter 
aircraft, Honolulu to N. Y., 4,968 miles in 14 hr. 
31 min. 50 sec. 

1947, July 18-Air Policy Commission established by 
President. 

1947, July 26--Army-Navy Merger Bill signed by Presi­
dent, making Department of the Air Force co-=-equal 
with Army and Navy, and creating Department of 
Defense. 

1947, October 14-First faster-than-sound flight by Capt. 
Charles E. Yeager in rocket-powered Air Force 
research plane, Bell XS-1 , betters 760 mph. (Not 
announced officially until Ju lie 10, 19'18.) 

I \ 

1948, June 18--Air parcel post system established by 
Congress: to begin Sept. I. 
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1948, June 26---Berlin Airlift begins "Operation Vit­
tles" with Douglas C-47's carrying 80 tons of supplies 
the first day. During first five months, Airlift tops 
cargo volume of aU U.S. airlines by flying 93,000,000 
ton-miles. 

1948, September 15-USAF recaptures world speed rec­
ord with North American F-86 jet fighter at 670.981 
mph, flown by Maj. Richard L. Johnson. 

1948-Northrop's YB-49 Flying Wing, first eight-jet 
bomber in the U. S. Air Force, makes longest jet­
propeiled flight on record of approximately 3,400 
miles at average speed of 382 mph. 

1949, January 7-Air Force announces a new unofficial 
climbing speed record set by the Bell X-1 at Muroc 
Air Force Base with Capt. Charles E. Yeager at the 
controls, climbing more than 13,000 ft. per min., 
compared with 8-10,000 ft. per min. for jet planes. 

1949, January 14--Capt. William Odom, flying a spe­
cially modified Beechcraft Bonanza, sets a new light­
plane distance record, crossing from Honolulu to 
Oakland, Calif. 

1949, February 7-Eastern Air Lines reports new trans­
continental speed record for transport aircraft set 
February 5 by new-type Lockheed Constellation on 
delivery flight from Los Angeles to La Guardia Field 
in 6 hr. I 7 min. 39-2j5 sec. 

1949, February 8--Boeing XB-47 jet bomber sets cross­
country speed record to Andrews Field, Washington, 
D. C. from Moses Lake, Wash. in 3 hr. 46 min. 

1949, March 2-Air Force completes the first nonstop 
round-the-world flight in history, as a Boeing B-50 
bomber, Lucky Lady II, lands at Carswell AFB, 
Ft. Worth, Tex. at 9:30 CST, after a 94-hour trip; 
piloted by Capt. James Gallagher, assisted by a crew 
of 13, the B-50 flew a total of 23,452 miles at an 
average speed of 249 mph. Four refueling contacts 
were made with Flight Refueling, Ltd.'s Probe and 
Drogue System from B-29 tankers. 

1949, March 8--New world distance record for light 
planes set by Capt. William Odom in a Beechcraft 
Bonanza, flying 5,273 miles from Honolulu to 
Teterboro, N. J., in 36 hr. 2 min. 

1949, May 3-The Martin Viking, 45-ft. research rocket, 
is fired successfully at White Sands Proving Ground, 
Las Cruces, N. M., reaching an altitude of 51 V2 
miles and a speed of 2,250 mph. 

1949, May 6---Sikorsky S-52-I helicopter sets new inter­
national speed record of 122.75 mph. 

1949, October 3---Navy jet-rocket special research plane, 
the Douglas D-558-II Skyrocket, reaches a top speed 
of slightly over 700 mph at an altitude of 25,000 ft. 
in test flight at Muroc, Calif. 
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1950, January 3-.Jacqucline Cochran sets new official 
F.A.l. 500 kilometer closed course record flying a 
North American F-51 (Packard-built :\Ierlin VlG50) 
at 444 mph. 

1950, January 22-Paul i\fantz sets new transconti­
nental record flying a North American F-51 l'vlus­
tang (Allison) from Burbank, Calif. to La Guardia 
Field, N. Y. in 4 hr. 52 min. 58 sec. 

1950, February 9-I\avy Lockh• 1 P2V Neptune 
(Wright 3350) patrol bomber completes 5, 156 mile 
flight in 25 hr. 57 min. 

1950, March ~l-Ana Louisa Branger, flying a Piper 
Cub Special powered by a Continental C-90-8F 
engine, sets official new lightplane international 
altitude record of 24,504 feet. 

1950, September 5-North American Aviation an­
nounces successful completion of tests at Edwards 
~FB in which heavy bombs were dropped for first 
time at speeds over 500 mph with a B-45 Tornado 
(GE-]47). 

1950, September 22-Col. David C. Schilling and Lt. 
Col. William D. Ritchie fly London-New York non­
stop with tl~ree in-flight refuelings in two Republic 
F-84E (Alh~on J-35A-17) jet fighters. (Schilling 
completed flight; Ritchie bailed out over Newfound­
land and was later rescued by helicopter.) 

1950, November 10-A Lockheed F-80 shoots down a 
Russian-built MiG-15 in first jet aerial combat, 
Korea. 

1951, January 17-Convair RB-36D reconnaissance 
bomber makes 51 hr. 20 min. non-stop flight without 
refueling. 

1951, Febru~ry 2-First successful air-to-air refueling of 
a U. S. Jet bomber is carried out by a North Ameri­
can RB-45C Tornado and a Boeing KB-29P tanker 
at Edwards AFB, Calif. 

1951, A~ril 24-Piper Super Cub, piloted by Mrs. Ana 
Lomsa Branger, sets an international altitude record 
of 26,820 feet in the minus 1,103-pound category. 

1951, May _15--:-Max Conrad sets non-stop lightplane 
record m Piper Pacer (125 hp Lycoming), crossing 
the country in 23 hr. 4 min. 31 sec. 

1951, ~ugust 8-Navy's Martin Viking VII sets new 
al~Itude record for single stage missiles, flying 135 
miles _up from White Sands Proving Ground, N. M., 
reachmg a top speed of 4,100 mph. 

1951, August HI--North American F-86A Sabrejet, 
piloted by Col. _Keith K. Compton, flies from Ed­
wards AFB, Cahf., to Detroit, Mich., in 3 hr. 27 
min. 56 sec. at an average speed of 553.761 mph. 

1952, January 2-A Sikorsky H-19 helicopter completes 
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1 ,800-mile flight from Great Falls, Mont., to Ladd 
AFB, Fairbanks, Alaska, in five days-probably the 
longest flight ever made by rotary wing craft. 

1952, :March 13--Two Republic F-84 Thunderjets land 
in Neubiberg, Germany, after a 2,800-mile flight 
without refueling-believed to be the longest sus­
tained jet fighter flight in history. The jets crossed 
seven countries, averaged 585 mph, and were in the 
air 4 hr. 48 min. 

1952, April 30-For the first time in aviation history, 
air passenger-miles (10,679,281,000) in 1951 exceeded 
the total passenger-miles traveled in Pullman cars 
(10,224,7 I 4,000). 

1952, May 10-Transcontinental lightplane record is 
set by i'vfax Conrad in a Piper Pacer, traveling from 
Los Angeles to New York (2,461 mi.) non-stop in 
24 hr. 54 min. 

1952, August 1-Two Sikorsky H-19 helicopters com­
plete first trans-Atlantic helicopter crossing and 
break non-stop distance record for rotary wing air­
craft. 

1952, September 17-0fficial world's long-distance, non­
stop helicopter record established by Elton Smith 
in Bell Model 47D-l flying from Fort Worth, Texas, 
to Wheatfield, N.Y. (Niagara Falls, N.Y., airport), 
a distance of 1,217.14 miles in 12 hours 57 minutes. 

1952, November 19-New record set by North American 
F-86D (GE J-47 GE-17) Sabrejet, piloted by Capt. 
]. Slade Nash, flying at 699.92 mph. (Previous world 
speed record-670.981 mph.) 

1953, January 26---Chance Vought Aircraft completes 
final F4U Corsair, bringing to an end the longest 
production record of any airplane ever built. 

1953, May 13---Jacqueline Cochran Odlum flies at record 
speed of 652.337 mph over a 100 km. course, in a 
Canadair F-86 swept-wing Sabre. 

1953, October 3-LCdr. James B. Verdin establishes new 
world speed record of 753.4 mph in Douglas XF4D-l 
Skyray, Navy carrier fighter. 

1953, October 20-TWA Lockheed Super Constellation 
completes first scheduled nonstop transcontinental 
passenger trip from Los Angeles to New York in 
8 hr. 17 min. 

1953, October 29-North American YF-100 Super Sabre 
establishes new world's speed record of 754.98 mph, 
piloted by Lt. Col. F. K. Everest. 

1953, December 12-Maj. Charles E. Yeager, USAF 
pilot, establishes new world speed record of more 
than 1650 mph in the Bell X-lA. 

1954, January 5-Air National Guard Col. "Willard W. 
Millikan sets New York-Washington speed mark of 
24 minutes in North American F-86F. 

1954, March 1-Peak is reached in number of U. S. 
airports: 6, 760. 

1954, March 29-American Airlines DC-7 sets o"fficial 
Los Angeles-New· York commercial speed record: 
6 hrs. I 0 mins. 

1954, May 24--Martin Viking II, single stage rocket, 
sets altitude record soaring 158 miles high (834,240 
feet) at 4300 mph. at White Sands Proving Ground, 
New Mexico. 

1954, May 25-Goodyear ZPG-2 non-rigid airship sets 
new record for flight without refueling, landing at 
Key West, Fla., after 200 hrs. 4 mins. in the air. 

1954, August 21-New altitude record of 90,000 feet 
set in rocket-powered Bell X-lA by Major Arthur 
Murray, USAF, at Edwards Air Force Base, Calif. 

1954, August 27-Adm. DeWitt C. Ramsey, president 
of Aircraft Industries Association, reports that U. S. 
aircraft manufacturers are now building 900 to 1,000 
military planes per month. 

North American F-100 sets speed record in 1953. 



1955, February 16-Longest non-stop flight by a jet 
fighter-bomber-2,390 miles-made by Republic 
F-84-F from George AFR in California to Langley 
AFB, Virginia. Speed averaged 605 mph. 

1955, March 9-Republic's F-84F Thundcrstreak sets a 
new official transcontinental speed record, flying 
2,-HS miles non-stop from Los Angeles to New York 
in 3 Ius. 44 mins. 

1955, May 24-A North American F-86 sets two trans­
continental records: (I) as first aircraft to cross the 
U. S. round trip in daylight and (2) by flying cast­
west leg in 5 hrs., 27 mins., 37 sees .. breaking previ­
ous record. 

1955, August l-White House announces that U. S. 
plans to launch a small unmanned satellite about 
the size of a basketball sometime after July, 1957. 
Satellite will circle earth at altitudes between 200 
and 300 miles. 

1955, August 17-Republic's Thunderstrcak sets a new 
world's non-stop jet fighter distance record of 5, I 18 
mi. from London, England, to Texas. 

1955, August 20-N orth American F-1 OOC sets the first 
supersonic world speed record of 822. I 35 mph, 70 
miles faster than the previous record set in 1953. 

1955, October IS-Douglas A4D Skyhawk sets a new 
closed course world speed record of 695. I 63 mph. 

1956, April 2-Air Force reportedly fires an air-breath­
ing guided missile (Northrop SM-62 Snark) a dis­
tance between 1,500 and 5,000 miles from Patrick 
Air Force Base, Fla. 

1956, July 23-Rocket-powered Bell X-2 sets new speed 
record of 1,900 miles an hour, flown by Lt. Col. 
Frank K. Everest, USAF. 

ll956, August 10-McDonnell XV-1 convertiplane sets 
unofficial speed record for helicopters of 200 mph. 

1956, August 11-Vertol H-21C helicopter sets new 
world record for distance in a closed circuit with­
out payload by flying I, I 99.07 mi. non-stop in 11 
hrs. 58 min. 

1956, August 24-An Army Vertol H-21 helicopter com­
pletes first nonstop transcontinental flight over a 
2,610-mile route from San Diego, Calif., to Washing­
ton, D. C., with aerial rcfuelings from Flight Refuel­
ing, Inc. system. 

1956, September 5-Chance Vought FSU-l captures 
Thompson Trophy for Navy by flying 1015.428 mph 
to establish new national speed record. 

1956, September 7-Capt. Ivcn C. Kincheloe, USAF, 
sets new altitude record of 126,200 feet in Bell X-2. 

] 956, o .. aoher ! 1-NACA discloses that four-stage re­
search rockets, fired in umnection with develop­
ment of the ICBM and the North American X-15, 
have hit speeds of 6861 mph or Mach 10.1. 
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1956, Octoher 16-Bcll •17J, flown by Joseph ~Iashman, 
makes first hdicop1cr flight across .\ndes between 
Santiago, Chile and :'lfcndoza, Argentina. 

1956, November 13-North American F- I 07 reaches 
Mach 2 speed in flights at Edwards Air Force Base, 
Calif. 

1956, l\'ovemher 27-Eight B-S~'s break the jet bomber's 
record by staying aloft an est; 1tcd 32~ hours, 
covering I 7,000 miles. 

19.57, January 18-Three of five B-52 jet bombers land 
in Calif., culminating the first nonstop jet flight 
around the world. The 2·1,325-milc flight is accom­
plishecl in 45 hr. 20 min., slashing by one-half the 
previous record. 

1957, January 28-Lockheccl YC-12IF Constellation sets 
new west-to-cast record of 4 hr. ·1 I min. 

1957, Fehruary 19-First hovering flight of Bell X-1·1 
jet-powered VTOL at Niagara Falls, N. Y., airport. 

1957, March 12-Boeing 707 Stratolincr, America's first 
jet airliner, spans continent in record-breaking flight 
of 3 hr. 48 min. 

1957, March IS-Goodyear Aircraft Co. Navy ZPG-2 
blimp sets new world records for continuous flight, 
264.2 hr., .9,448 miles. 

19.57, March 24-Navy Douglas A3D twin jet attack 
bomber cracks two spec~ records, flying round-trip, 
Los Angeles-New York m 9 hr. 35 min. 48 sec. for 
one mark, and cast-west in 5 hr. 14 min. 58 sec. 

1957, June 6-Chance Vought FSU-l Crusaders make 
first nonstop ocean-to-ocean flight, Pacific to the 
Atlantic, refueled by Flight Refueling, Inc. system. 

] 957, July 12-President Eisenhower, in a Bell 47J, 
becomes first U. S. president to fly in helicopt~r 
while in office. 

1957, July 16-Chance Vought FSU-l Crusader, piloted 
by Maj. John Glenn, Jr., USMC, sets new coast-to­
coast record, flying from Calif. to N.Y. in 3 hr. 
23 min. 

1957, August l2-F3D makes first fully-automatic land­
ing aboard an aircraft carrier, U.S.S. Antietam, using 
Bell Aircraft all-weather automatic landing system. 

1957, August 20-A manned balloon sets new altitude 
record of 101,516 ft. during Air Force project to 
determine human reactions in space flight; Maj. 
David Simons, sGaled in a pressurized capsule, stays 
aloft for 32 l1rs. 

1957, Oetober ~0-Follo~i.ng Russia's launching of first 
earth satellite (Sputnik) on Oct. 1, President Eisen­
hower announces that the U. S. will attempt to 
launch a four-pound "test" satellite in December. 



] 957, Octobe r 22-- Air Force r eports sending rocket at 
leas t 1,000 miles a nd perhaps '1,000 miles above the 
ea rth a t E niwetok \to ll in Operation Far Side. 

] 957, Novembe r 13-Boeing KC-135 , piloted by Gen. 
C urtis Lei\tiay, sets new distance nonstop record, 
fl ying 6,350 miles from '\t\Tes tover AFB, Mass. to 
Bue nos Aires; the KC-135's r e turn trip sets new 
speed record , Buenos A ires-'\t\Tashington , D . C., over 
5, 200 miles in 1 I hr. 5 min. 

1957, Noveniber 27-Air Fo rce McDonn ell Voodoo jets 
shatter three tra nsco ntine ntal speed records: Los 
Angeles to New York a nd back: 6 hr. 42 min. 6 
sec.; eas t-wes t, 3 hr. 34 min. 8 sec.; west-east, 3 hr. 
5 min. 39.2 sec. 

1957, December 12-McDonnell F-IOl A, piloted by 
Maj. Adria n Drew, captures world speed record for 
A ir Force by fl ying 1207.6 mph. 

] 958, January 31-Army launches first U. S. satellite 
(Jupiter C Explorer) into space from Cape Canav­
era l, Fla ., a t 10: 48 p.m. 

] 958, March 5-Explorer II, measuring SO inches and 
we ighing 32.'1 pounds, is successfully placed into 
orbit by Army. 

1958, March 13-Republic Av iation Corporation's Alou­
ette begins jet helicopter operation in U. S. 

1958, March 17-Navy's Vanguard rocke t is successfully 
launched at Cape Canaveral, Fla. 

19.58, April 8-United States Air Force Boeing KC-135 
stratotanker, powered by four Pratt and '\t\Thitney ]57 
turbotjet engines, flies nonstop without refueling 
10,229.3 miles, from Tokyo to Lajes Air Force Base 
in the Azores, in 18 hours and 48 minutes. 

1958, May 7-Major Howard C. Johnson, f!SAF, sets 
new world altitude record of 91, 243 feet m a Lock­
heed F-104A Starfighter, powered by a General Elec­
tric J79 with afterburner. 

1958, May 16-Air Force Lockheed F-104A, flown by 
Captain Walter w. Irwin, sets new official world's 
speed record of 1,404.09 miles per hour over a closed 
course at Edwards Air Force Base, Calif. 

1958, July 16-Vertol Model 76 makes what is believed 
to be world's fitst successful tilt-wing conversion 
flight at Philadelphia International Airport. 

1958, July 29-Presiclent Eisenhower signs bill creating· 
new National Aeronautics and Space Administration. 

1958, August 15-Congress passes Federal Aviation Act, 
creating new Federal Aviation Agency. 

1958, Octobe•· 26-Pan American World Airways, using 
Boeing 707s, begins r egular daily jet tra nsport serv­
ice be tween New York and Paris. 

1958, December 18-Air Force's 82-foot Convair A tlas 
intercontinental ballistic missile is launched into 
orbit a t Cape Canaveral, Fla. 

1959, January 13-McDonnell A ircraft Corporation 
wins Na tiona l Aeronautics and Space Administra­
tion 's first space capsule competnwn; work is 
expected to take about two years and cost about 
Sl 5 million. 

1959, January 25-In launching first jet service across 
the United States, American Airline's 707 flagship 
se ts two official records: eastbound, Los A ngeles to 
New York, 4 hours, 3 minutes, 53.8 seconds; west­
bound, ()hours, 18, minutes, 57.4 seconds. 

1959, April 9-National Aeronautics and Space Ad­
mmistration announces names of seven astronauts 
who will be this country's first pioneers in space. 

1959, June 8-Mail is carried by missile for first time 
as 3,000 letters are delivered in a Regulus I from 
the submarine Barbero to the Mayport Fla. naval 
auxiliary air sta tion. 

1959, September 14-Russia's Lunik II , 860-pound mis­
sile containing instruments and the Soviet coat of 
a rms, hits the m·oon. 

1959, September 17-North American 's rocket-powered 
X-1 5 m akes first powered flight at 1400 miles per 
hour a t Ed,vards AFB, Calif. , with pilot Scott Cross­
field at the controls. 

1959, September 18-Vanguard 
eleventh earth satellite, IS 

expected to last 30 years. 

III, the nation's 
catapulted into orbit 

1959, November 16-Captain Joseph Kittinger, Jr. 
makes record parachute jump from open Gondola 
at an altit~Ide of 76,400 feet. 

1959, November 20-Discoverer VIII, the nation's 15th 
satellite, is launched into orbit from Cape Canav­
eral, Fla. 

1959, Dece mber 8-Navy announces new altitude 
record of 98,558 feet set by McDonnell F4H Phan­
tom II powered by two General Electric J79 engines, 
at Edwards AFB, Calif. 

1959, December 9-Kaman H-43B establishes new 
helicopter altitude r ecord of 30.100 feet. 

1959, December 11-Republic F-105 sets 100-kilometer 
closed circuit speed record, flying at 1216.48 miles 
per hour. 

1959, Decemhe•· 14-Lockheed F-l04C climbs to 
103,395 .5 feet to se t new world r ecord. Convair 
F-106 m akes record-breaking flight a t 1525.95 miles 
per ho ur over straightaway course . 
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this is • 

• 
Five divisions and a wholly owned subsidiaTy, each ~ spec~alist in its field, ar-e helping 
United AiTcTajt contTibute to the exciting jutU?"e of fl/Lght-~n whatever- fonn it nutytake. 

·**A**'r 
*NORDEN* v 
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PRATT & WHITNEY AIRCRAFT -Pioneer designer and builder of 
engines for high-performance commercial and military aircraft now 
flying all over the world, and creators of new propulsion systems 
for missiles, rockets and future flight vehicles. 

HAMILTON STANDARD- Designer and builder of engine controls, 
environmental control systems, starters, other vital equipment for 
current and future turbine engine aircraft and missile systems, 
ground support equipment, and propellers for aircraft flying 
throughout the world. 

SIKORSKY AIRCRAFT - Designer and builder of helicopters for all 
U. S. military services and many foreign nations, for airlines here 
and abroad, and for commercial operators the world over. Pioneers 
in the concept of direct-lift aircraft. 

NORDEN - Designer and builder of bomb director systems, radar 
and electronics, and instruments and components for a large group 
of missile systems and aircraft. 

MISSILES & SPACE SYSTEMS- An organization of leading scientists 
and engineers with engineering and management responsibilities 
for complete space vehicle programs. 

UNITED RESEARCH CORPORATION OF MENLO PARK- Specialists in 
research and development of advanced propellants for missile and 
space machines. 

UN!TED AIRCRAFT CORPORATION/ E ast H artford, Connecticut 



rockets 
and 
missiles 
Componentry capabilities of the 

Kelsey-Hayes Company as a supplier of 

precision propulsion assemblies, structural 

parts and exotic high temperature 

materials for first and second generation 

rockets and missiles include-

Swivel nozzles. hydraulic control systems 

and auxiliary power supply systems for 

thrust vector control; weldments, rocket 

and combustion chambers for liquid and 

solid propellant propulsion systems ; 

inner cones, exhaust cones, rotating wheel 

assemblies ; vacuum induction melted 

alloys to withstand corrosive and 

extremely high temperature atmospheres ; 

advanced design, research and develop­

ment in gas dynamics, internal ballistics, 

transient heat and thermal stress analysis. 

Kelsey-Hayes Company, 

General Offices : Detroit 32, Michigan 

KELSEY· 
HAVES 
©©~~ffi~W 
Automotive, Aviation and Agricultural Parts 
Hand Tools for Industry and Home 

18 PLANTS: D etroi t and Jackson , M·ichigan; 
L os Angeles ; P hi ladelphia an d M c K eesport, 
P ennsylvania ; Springfield , O hio ; N ew H artford 
and Ut ica, N ew Yor k; Davenport , Iow a ; 
Wi nd sor, On tario , Can a da . 
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32 years of experience ... unequalled crafts­
manship spell unchallenged leadership in the 
design and production of precision flight 
instruments, celestial navigation, electro­
mechanical, and avionic systems for the 
aviation industry. 

There's a Kollsman instrument aboard almost 
every known aircraft. Proof of dependability. 
Proof of craftsmanship. Proof of acceptance in 
a field which can't tinker with chance. Kollsman 
engineering and manufacturing complexes pro­
duce precision instruments, flight systems, 
missile modules, and ground support equip­
ments of unmatched excellence. Kollsman leads 
the world in celestial navigation systems. More 
than three decades of Kollsman speCialization 
serve as a springboard to the stars. 

II it flies 
it relies on kollsman 

Astro trackers 

Automatic astrocompass 

Air data computers 

Electromechanical systems 

Missile components & systems 

-Jet engine instruments 

Flight instruments 

Kollsman integrated flight instrument system 

Optical systems & components 

Doppler computation systems 

Sextants (periscopic-handheld-photoelectric) 

Pressure-sensitive controls 

Flight simulator instruments 

Laboratory test instruments 

For a complete detailed list of Kollsman products, send 

for illustrated Product List. 

~kolls10an 
KOllSMAN INSTRUMENT CORPORATION/BO-OB 45th AVENUE, ELMHURST, NEW YORK 

glENDALE, CAliFORNIA 
Subsidiary of $1aHdaJ Coil Products Co. Inc. 
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HILLER 
class of 1960 

This year new approaches to vertical flight are taking form and shape at Hiller. But what may often seem 
bold innovation actually is the next logical step evolved from years of experience in developing ideas into 
working aircraft. Because Hiller Aircraft is a major producer of helicopters, and because Hiller keeps a 
critical, discerning eye on many hundreds of its own ships in daily use, innovation is always tempered 
with th€7 realities of production. 

12E- New work horse of commercial helicopters, the 12E is 
by far the most powerful in its class. 

H-23D RAVEN- Dependable, multi-mission helicopter for the 
U.S. Army. Ask anyone from Camp Wolters about the ND. " 

X-18- Dramatic new concept in air transports- the Air 
Force's VTOL/ STOL Tilt Wing. 

YROE -1 - Lightweight and collapsible, the ROTORCYCLE is 
now In field evaluation by U. S. Marines. 

IDEAS ARE ONE THING. DEI,.IVERIES ANOTHER. BOTH COME FROM HILLER 8 
AIRCRAFT 
CORPORATION 
PALO ALTO , CALIF. WASHINGTON, D .C . 

451 



1959 -DAY BY 



DAY CHRONOLOGY 

JANUARY 
• January 1 

Ci,·il Aeronauti cs Administration is absorbed b 
1 Feder~ ! Council for Space and Technology is cr~~t~~'." y-created Federal Aviation Agency. 

• January 7 
Pratt & ' Vhitne Aircraft Division 's )TI2 -11 WI power the North American T-39 . 

• January 13 
McDonnell A ircraft Corporation wins National A . 

Caps ul e competition ; work is ex(Jected t keronautJCS and Space Administration 's firs t SJJace o ta · e 1 
a JOUt two years and cost about "'15 million. <I 

• January 25 

I la unchin u first jet service across the U . 
n "' ' · nited State A · · · ' fficial records: eas tuouncl , Los Angel s, mencan A1rhne s 707 flagship 

setstW0 0 1 . ~ estoNewYork4h . 
westbound, 6 bours, I mmutes, 5t.<!· seconds . , ours, 3 minutes, 53.8 seconds; 

• January 2 7 

Con,·air 880 jetliner makes maiden flight S . 
at an D1ego . 

,S • January 30 

MCDonnell Aircraft Corporation rolls out fi. · 
list Model 119 trai ncr-transport. 

• February 6 
FEBRUARy 

Al-1
• Force-Martin-Titan ICBM is su 

ccessfully launched in 
test shot at Cape Canaveral, Florida. 

• February 11 

MCDonne ll Model 119, utility cargo 
, 111a kes 4~ · 

::>-mumte m a ide n flin·ht 
" St. Louis. at Lambert Field , 
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• February 17 

20.74-pound Vanguard li weather satellite is launched 
into orbit by Navy for an expected lifetime of ten years or 
more. 

• February 28 

Air Force launches Discoverer I, 1300-pound satellite from 
Pacific Missile Range into polar orbit. 

MARCH 
• March 3 

Army, under supervision of NASA, sends Pioneer IV o([ 
launching pad at Cape Canaveral, Florida, into orbit around 
the sun. 

• March 4 

Vertol Aircraft Corporation receives Army contract for 
Chinook (YHC-lB) transport helicopter. 

• March 10 

North American X-15 research vehicle makes first captive 
flight under the wing of a Boeing B-52 intercontinental 
bomber. 

• March 24 

Sikorsky HSS-2 (S-61) twin-turbine antisubmarine war­
fare helicopter, built for Navy, makes first public flight. 

APRIL 
• April 7 

Nose cone of Douglas-built Thor-Able rocket is success­
fully recovered from the Atlantic ocean, 5,000 miles distant 
from its launch site at Cape Canaveral, Florida. 

First production model Snark makes 5,000-mile test 
flight. 

• April 9 

National Aeronautics and Space Administration an­
nounces names of seven astronauts who will be this country 's 
first pioneers in space. 

• April 10 

USAF-Northrop T-38 Talon space-age trainer makes 
first flight, ·Jasting 40 minutes, over Edwards Air Force Base. 

• April 13 

Discoverer Il, weighing 1,610 pounds, is launched into 
pol ar orbit from Paciftc Missile Range by Thor-Hustler 
launching vehicle. 
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• April 14 

USAF-Nort.hrojJ 
T-38 Talon made 
its fi.rst {light 
in Afnil. 

American Airlines ' Boeing 707 jet averages 575 miles per 
hour in setting New York-Los Angeles record of 'l hours 
46 minutes. 

• April 20 
First flights are made by Grumman Aircraft's turboprop 

observation plane, the Y A0-1 Mohawk, powered by two 
Lycoming turboprop engines , rated at 1005 eshp each ; and 
by Bell Helicopter Corporation's XV-3 convertiplane, believed 
to be first VTOL aircraft to shift gears in flight. · 

• April 21 
Chance Vought Aircraft , Inc. is awarded NASA contract 

for four-stage, solid-propelled project scout vehicle. 

• April 22-23 
Navy launches first two of its new fleet of 18 guided ­

missile-destroyers, the H enry B. \.Vilson and the Towers. 

• April 27 
Cessna Aircraft Company announces new helicopter, 

designated the CH-IC. 

• April 29 
Douglas Aircraft Company, Inc. gets NASA contract 

for Delta launching vehicle. 

MAY 
• May 7 

Convair gets $33.5-million NASA prime contract for 
Vega, a two-or-three stage rocket weighing 295 ,000 pounds 
and capable of putti1_1g 5,000 pounds into earth orbit. 

• May 11 
Flight demonstration of Vertol 107 twin-turbine powered 

transport helicopter is made at Philadelphia International 
Airport. 

• May 18 
Thomas V. Jones is elected president of Northrop 

Corporation. 

• May 19 
Thomas S. Gates, Jr. is named by President Eisenhower 

to succeed late Donald A. Quarles as deputy defense secretary. 

JUNE 
• June 4 

Republic Aviation Corporation successfully test flies 
F-1050 Thunderchief, automatic all-weather fighter-bomber. 



• Jun e 8 
i\!ai l is ca rri ed b • miss il e (or fi rst t ime as 3,000 le tters 

arc d e li vered in a R egulus I from the ubmari ne Barbero to 
the :'l fay port , f lorida nava l a uxili a1· · air station. 

:\orth America n X- 15, pi loted by Scott Crossfield , makes 
six-mi nute po"·erl ess ni ght over Edwards Air Force Base, 
Ca liforn ia . 

• Jun e 11 
T he Doa k 16, d es igna ted \ Z-1 cl TOL b 1 rmy, ac-

com pli hes succe ful in -fli gh t transition from vertical to 

hori zonta l fli g lu and back to verti cal in te ts at Edwards Air 
Force Base, Ca li fo rni a. 

• June 15 
Do uglas Ait·craft Com pa ny a n nounces prod uct ion plans 

for adva nced je t t ransporL, the DC-9. 

• Jun e 30 
Nor throp N-156f fi gh ter m akes first fli gh t a t supersonic 

speeds. 

JULY 
• July 15 

Seven teen a irfram e ma nufacturers, seven engine b u ilders, 
a nd 2 1 compan ies heavily involved in av ia tion p roducts, a re 
listed a mong the nation "s top 500 induso·ia l fir ms in For tu ne 
m agazin e"s an nu al d irectory. 

• July 16 
June t ra ffi c on d omesti c trunklines increases by nearly 

15 percent over a yea r ago, to set a new record of 2.61 b illion 
revenu e passenger-miles . 

• July 18 
Firs t ai r- la un ch of test version of Navy-Temco Corvus is 

successfully completed a t the Pacific Missil e R ange. 

• July 20 
Navy rep or ts completion of i ts safest flying year with a 

r a te of 2.6 m ajor a ircraft acciden ts per 10,000 fligh t hours. 

• July 24 
Pa n Am erican \ .Yorld Airways ' Boeing 707 I n tercon tin­

en ta l sets New York -Moscow nonstop fl ight record in 8 

hours, 45 minutes. 

• July 27 
Navy BuAer awards first con tract fo r d evelopmen t of 

nuclea r a ircraft engine ha rdware to Pratt & \ •Vhitney; a t 
t-he sam e tim e, Ma rtin Company recei ves a Navy research 
contrac t to study airfram e designs fo r a n uclear -powered 

anti subm arine seaplane. 

AUGU S T 
• August 7 

E x plorer VI, Paddlewheel satelli te, goes in to orbit 
followin g a la unching b y N ASA a t Cape Canaveral, Florida . 

• August 14 
Fa irchild E ngine & Airplane Corporation contracts wi th 

Umba ugh Aircra ft Corporation to m anufacture the Umbaugh-

18-rotar y-wing aircraft. 

T itan was launched at Cape Canaveml, Florida. 



• August 17 

Trunkline carriers have record second quarter in 1959 
as operating revenues passed $400 million . 

First of two N ik e-Asp sounding rockets is launched 
by NASA from Wallops Island, Virgini'a. 

• August 27 

A Polaris test vehicle is successfully launched for the 
first time from the USS Observation Island at sea off Cape 
Canaveral. 

SEPTEMBER 
• September 1 

Malcolm Macintyre, former Under Secretary of the Air 
Force, is named president and chief executive officer of East­
ern Air Lines, effective October l. 

• September 9 

" Big Joe" boiler-plated capsule, is successfully fired on 
top of an Atlas missile as first test of Mercury escape capsule. 

• September 14 

Russia's Lunik II, 860-pound missile containing instru­
ments and the Soviet coat of arms, hits the moon . 

• September 16 

Harvey Gaylord , president of Bell Helicopter Corpora­
tion , is elected president of the parent Bell Aircraft Corpora­
tion . 

• September 17 

North American's rocket-powered X-15 makes first 
powered flight at 1400 miles per hour at Edwards Air Force 
Base, Californ·ia, with pilot Scott Crossfield at the controls. 

• September 18 

Van guard III, the nation's eleventh earth satellite, IS 
ca tapulted into orbit expected to I<J.St 30 years. 
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• September 24 

N orth American 
X-15 is tu.checl 
under wing of 
Boeing B-52 
bom ber. 

President Eisenhower declares December 17 as ·wright 
Brothers Day in response to a congression al resolution. 

Air Force cancels multi-billion dollar program for F-108 
l'v[ach 3 interceptor. 

OCTOBER 
• October 6 

NASA successfull y tests its Little Joe dummy space 
capsule. 

Republic Aviation Corporation delivers F-105B aircraft 
to Tactical Air Command to fill complement of first two 
squadrons. 

• October 8 
Lockheed's JetStar is named winner of Air Force UCX 

competition for a small, off-the-shelf jet transport to be 
used as a navigation trainer. 

Beech Aircraft Corpora tion introduces Model 65 Queen 
Air twin-engine six-place executive aircraft. 

• October 10 

Pan American vVorld Airways begins round-the-world 
jet service with Boeing Intercontinentals; elapsed time will be 
just over two days. 

• October 13 
Explorer VII, composite radiation satellite weighing 

91.5 pounds, is launched into orbit. 

NOVEMBER 
• November 4 

Second Project Mercury Little Joe firing to test the 
capsule's escape rocket system is complete success. 

• November 7 

Discoverer VII satellite is launched into orbit by Air 
Force, 



• November 10 

F it t ll oeing 720 is ro lled out at R entOn , \\ ashin o-ton. 
A ir Force g ives responsibilit · for D ·no- oar project 

tu Boein o- and r. rart.in. 

• November 16 

Ca pta in J oseph Kittinger, Jr. mak es record parachute 
ju mp [ro m open "O nd ola at an a ltitude o[ 76; 100 fee t. 

• Novernber 17 

Whitney G illilland a nd Ala n Boyd a re -"·o rn in as 
mem bers of Ci,·il \ c ronauLics Board . 

• November 20 

D iscovere r VIII satellite is launched in to o rbi t f ro m Cape 
Canave ra l, Florida. 

• November 23 

Boei ng 720 medium-ra nge jet transport mak es its first 
Righ t . 

• November 27 

Hille r X-18 t il t-wing research transport comple tes i t.s 
first Right at Edwa rds Air force Base. 

• No vember 30 

Boeing B-•!7 bomber sets je t e ndurance record of 80 
hours a nd 36 minutes of continuous Right. 

NASA launched the Little joe booster. 

DECEMBER 

• December 1 

Defense Secre tary Neil H . McElroy resigns; Thomas S. 
Gates succeeds him. 

• December 4 

NASA successfully recovers seven-pound rhesus monkey 
from .the ocean after it had flown to an altitude of 55 miles 
in a Project Mercury capsule. ,_.. 

• December 6 

Nav announces new altitude record of 98,558 .61 feet set 
by McDonnell F4H Phantom II powered by two General 
Electric J 79 engines, at Edwards Air force Base, California. 

• December 9 

Kaman H-•l3B estab lishes new helicopter a l titude record 
of 30, I 00 feet. 

• December 11 

R epublic F-105 sets 100-kilometer closed circuit speed 
record, fl yin g at 1216.48 miles per hour. 

• December 15 

Lockheed F-104C climbs to 103,395.5 feet to set new 

world record. 
Convair f-106 makes record-breaking flight at 1525.9 

mil es per hour over straightaway course. 

R epublic delivered the F-105B to T AG. 

4.S7 



PINCII PLAS!I#A ENGINE 
NE.V POU/ER FOR SPACE 1/EHICLES 

"The experimental model of a new concept ... a magnetic pinch plasma engine for interplanetary space travel 
is in operation at our laboratories," says A/fred Kunen !R! Proiect Engineer, Plasma Propulsion Pro;ect, shown with 

Milton Minneman of Republic's Scientific Research Staff, during actual operation of the engine . )- )- )- Republic's plasma 

engine unique in that it utilizes intermingled positively and negatively. charged particles in a single iet thrust, can operate 

on fuels more readily available than required for an ion engine, and attains greater thrust. By compressing these particles 

in an invisible cylindrical magnetic girdle and shooting plasma out the rear at tremendous velocities, sufficient thrust is 

generated to push a vehicle through the near-vacuum of outer space. )- )- )- Republic is working on advanced plasma 

engine studies for the U. S. Navy Office of Naval Research and the U. S. Air Force Office of Scientific Research. )- )- )-

Today's pinch plasma engine is but one of many bold concepts under development at Republic to create for the space world of 

tomorrow. It is part of Republic's multi,million dollar exploration into the realm of advanced aircraft, missiles and space travel. 

Republic's new$ J 4,000,000, 
Research and Development 

Center, Is scheduled for 
operation early in 1960. 



Instant po"Wer on den1and 
from Allison constant-speed Prop-Jet engines!' 

The constant in-flight engine speed of the Allison 
Model 501-Dl3 Prop-jet provides power for any 
necessity-instantly! Flexibility of operation is as­
sured in all speed ranges - from airport traffic pat­
terns' velocities, up to and b eyond 450 m .p.h. 

The SOl's inherent characteristics for split-second 
corrections, provide outstanding take-off, climb, 
cruise and landing performance. Braking action of 
the propellers is at hand for positive stops - even 
under extreme runway conditions. The 501 performs 
at altitudes up to 30,000 feet without penalty. Its 

2.1 power-to-weight ratio is the best of today's 
prop-jets. 

Modern Allison-powered Lockheed Electras and 
C-130 military transports are accumulating more 
than 125,000 hours of flight experience a month. Air­
lines utilization has averaged as much as 10.5 hours a 
day. Public acceptance is demonstrated by continu­
ing high load factors. The Allison 501-Dl3 Prop-jet 
Engine with its matched Aeroproducts Turbo-propel­
lers is also the logical choice for conversion of piston­
powered aircraft. 

~~ ;or -~ 

•. ...: -L;;;;;,··~';R;;;:;;;; ~;;;,:"; 
, .. , . . .. utilizing the worldwide resources of General Motors 

JET 
POWER 
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MARS VEHICLE. Drawing of Martian space vehicle based on advanced 
study by Boeing scientists. Launched from an orbiting platform, vehicle would 
make reconnaissance trip to Mars and return, propelled by an ion accelerator. -
Other advanced Boeing studies include lunar, orbital and interplanetary 
systems. Boeing is also contractor for the development of the Air Force's Dyna­
Soar boost-glide vehicle, which will have ultimate capability of global range. 
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SUPERSONIC BOEING BOMARC is longest­
range defense missile under production for the 
U.S. arsenal. The advanced "B" model is designed 
for 400-mile range. Boeing, in addition, is weapon 
system integra tor of the Air Force's planned 
advanced solid-propellant ICBM, Minuteman. 

AIR-BORNE MISSILE LAUNCHER. The 
Boeing B-52G carries supersonic Hound Dog 
missiles for in-flight launching toward targets 
several hundred miles away, as well as nuclea.r 
bomb load. On a single retaliatory defense mis­
sion, the B-52G could strike several targe ts 
thousands of miles apart. · 

BOEING 720 .JETLINER, offering lowest 
seat-mile cost of any jetliner in its class, will 
enter commercial service in 1960. It is shorter­
range sister-ship of famous Boeing 707, the moSt 
popular airliner in aviation history. Leading 
world airlines have ordered more jet airliners 
from Boeing than from any other manufacturer. 

BOEING 



The Checkout 

that says 

*~GO" or 11NO GO" 

APCHE (Automatic Programmed Checkout Equip­

ment) is a solid-state, universal, high-speed, highly 
reliable, compact general-purpose tester designed 
especially for automatic checkout of aircraft, missile 
and space systems and their supportin~ systems. 
In its_ various versions (differing in input media, 
size and weight) APCHE installations may be 
fixed, mobile, airborne or submarineborne. APCHE 
was designed and is being produced as a part of 
RCA's ground support electronics subcontract from 
the Convair (Astronautics) Division of General 

Dynamics Corporation, prime contractor for the 
ATLAS Intercontinental Ballistic Missile. 

The system being supplied to Convair for the 
ATLAS Program includes a console and four rack 
cabinets providing both analog and discrete test 
functions with a resulting printed and GO-NO GO 
indication. As a product of RCA's Missile Elec­
tronics and Controls Department, Burlington, 
Massachusetts, APCHE is one of the latest RCA 
developments in the field of military weapon readi­
ness equipments. 

RADIO CORPORATION of AIWERICA 
DEFENSE ELECTRONIC PRODUCTS • CAMDEN, NEW JERSEY 
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OFFICIAL RECORDS 

The Federation Aeronautique Internationale, Paris, France, better known 

as the FAI, currently composed of the National Aero Clubs of forty-seven nations, 

is the governing body of the world for official aircraft records and sporting 

aviation contests. The FAI was organized in Paris in October, 1905, by repre­

sentatives from Belgium, France, Germany, Great Britain, Italy, Spain, Switzer­

land, and the United States. Representing the FAI in the United States is the 

National Aeronautic Association, organized in 1922. 

The rules for all official world and world "class" aircraft records are proposed 

initially by the various National Aero Clubs who are members of FAI. Later, 

they are evaluated by the International Sporting Aviation Commission of FAI 

and then submitted, for final approval, to the delegates of the many national 

Aero Clubs who attend each annual FAI conference. Developed over a period 

of fifty-three years, the rules are markedly complete. All attempts to establish 

official aircraft records must meet identical FAI standards. 

FAI-NAA rules have these goals: (I) an equal opportunity to every com­

petitor, (2) competent, unbiased judging, and (3) scientifically accurate recording. 

The National Aeronautic Association not only supervises the establishment 

of official World and World "Class" Records in our nation, but accords its stamp 

of approval also on aircraft performances which have a special national interest, 

such as aircraft speeds between cities. 



OFFICIAL RECORDS ESTABLISHED (OR CLAIMED) 
IN U.S. DURING 1959 

WORLD RECORDS (Regardless of Type Aircraft) 

MAXIMUM SPEED OVER A STRAIGHTAWAY COURSE 
(UNRESTRICTED ALTITUDE) ... . ... .. 1525.95 mph* 

~raj. Joseph W. Rogers, USAF, Comair F-106. 
Pratt & Whimey Ji5 engine, Edwards AFB, 
Calif., December 15, 1959. 

WORLD "CLASS" RECORDS-CLASS C-GROUP 
(Turbojet Powered Aircraft) 

MAXIMUM SPEED OVER A STRAIGHTAWAY COURSE 
(UNRESTRICTED ALTITUDE) Oooo o.o.ooo.oo .0 ... 1525.95 mph* 

~raj. Joseph W. Rogers, USAF. Comair F-106, 
Pratt & Whitney Ji5 engine, Edwards AFB, 
Calif., December 15, 1959. 

SPEED FOR 500 KILOMETERS IN A CLOSED CIRCUIT 
WITHOUT PAYLOAD oo 00 OOOOooOooooooo.ooooooOoooooooooooooooo816.3 mph 

Capt. George A. Edwards, Jr., USAF. McDonnell 
RF-101 C, 2 Pratt & \\'hitnev engines; Edwards 
Calif., April 15, 1959. · . 

SPEED FOR 1000 KILOMETERS IN A CLOSED CIRCUIT 
WITHOUT PAYLOAD ------O---ooooo ______ oo ________ OOOooooo700.047 mph 

Col. E. H. Taylor, USAF, :\lcDonnell RF-IOIC, 
2 Pratt & Whilney J5i jet engines; Edwards-San 
Francisco-Oakland-Edwards, April R, 1959. 

SPEED FOR 100 KILOMETERS IN A CLOSED CIRCUIT 
WITHOUT PAYLOAD OOoooOoooooo .... o ______ o __________ o __ l,216.48 mph* 

Brig. Gen. Joseph Moore, USAF, Republic F-105, 
Pratt & \Vhitney J75 engine, Edwards AFB, 
Calif., December II, 1959. 

ALTITUDE, WITHOUT PAYLOAD __ o __ o ______ OOoOO.-ooo 98,558.51 feet* 
Cmdr. Lawrence E. J.'lint, Navy, United States, 
l\fcDonnell F·IH Phantom II, 2 General Electric 
J79 engines, Edwards AFB, Calif., December 6 
1959. • 

ALTITUDE, WITHOUT PA YLOAD __________________ oo ____ l 03,395.5 feet* 
Capt. Joe E. Jordan, USAF, Lockheed F-104C, 
Two General Electric J79 engines, Edwards AFB, 
Calif., December 14, 1959. 

LIGHT AIRPLANES-CLASS C-l.c 

AIRLINE D 1ST ANCE OOoo _______________________ o ___________ o ____ 6,957.08 miles* 
Max Conrad, United States, Piper Comanche, 
NIILF, Lycoming, 180 hp engine, from Casa­
blanca, Morocco to El Paso, United States via 
Trinidad, November 24-26, 1959. ' 

LIGHT AIRPLANES-CLASS C-l.d 

AIRLINE DISTANCE --------------------~------------------ 0 .... 7,668.48 miles 
~ax Conr~d, United States, Piper Comanche 
2:J0, Lycommg 0-540-AIA5 250 hp engine, from 
Casablanca, Morocco to Los Angeles, United 
States, June 2-'l, 1959. 

SPEED FOR 2000 KILOMETERS ( 1242.739 miles) IN A 
CLOSED Cl RCU IT ________ 0 __ 0 ________________________________ 226.972 mph 

Miss Jerrie Cobb, United States, Aero Com­
mander 680-E, 2 Lycoming GS0-•180 engines, 
hp 340 coch, McCarron Field, Las Vegas, ;\levada, 
April 13, 1959. 

CLASS E-1-D-HELICOPTERS 

ALTITUDE 000000000000000 .. o .. oooooooo.oo-----------------------00000 30,100 feet* 

Capt. Walter J. Hodgson and Maj. William J. 
Da,ois, L:S.-\F, Kaman H-43B, Lycoming T-53-
L-1 B engine, Bloomfield, Conn., December 9. 
1959. 

NATIONAL TRANSCONTINENTAL AND 
INTERCITY RECORDS 

WEST TO EAST TRANSCONTINENTAL (COMMERCIAL 
JET TRANSPORT) 

Captain Charles A. ~racatee, pilot; Captain 
Louis Szabo, 1st officer, :'l:orman Rice, flight 
engineer, 5 stewardesses, 57 passengers; American 
Airlines' Boeing i07, 4 Pratt & Whitney JT3C6 
turbojet engines, from Los Angeles International 
Airport, Los Angeles, California, to Idlewild 
International Airport, :'l:ew York, January 25, 
1959. Distance: 2,469.92 statute miles. Elapsed 
time: 4 hours, 03 ininutes, 53.8 seconds. 
Average speed ................... 609.472 mph 

EAST TO WEST TRANSCONTINENTAL (COMMERCIAL 
JET TRANSPORT) 

Captain Charles A. Macatee, pilot; Captain D. S. 
Shipley, 1st officer; J. P. Ekstrom, flight engineer: 
·I stewardesses, 106 passengers; American Air­
lines' Boeing 707, -l Pratt & Whitney JT3C6 
turbojet engines, from Idlewild International 
Airport, :'l:ew York to Los Angeles International 
Airport, Los Angeles, California, April 14, 1959. 
Distance: 2,469.92 statute miles. Elapsed time: 
4 hours, 46 minutes, 57.6 seconds. 
Average speed .................. 516.432 mph 

LOS ANGELES, CALIFORNIA TO WASHINGTON, D. C. 

Richard J. Scoles, pilot; Loren W. Davis, co­
pilot; Barney Parker, flight engineer; Douglas 
RB66A, 2 GE CJ805 turbojet engines, Inter­
national Airport, Ontario, California to Andrews 
Air Force Base, Maryland, January 20, 1959. 
Elapsed time: 3 hours, 35 minutes, 59.1 seconds. 
Distance: 2.269.33 statute miles. 
Average speed ................... 630.413 mph 

WASHINGTON, D. C. TO LOS ANGELES, CALIFORNIA 

Richard J. Scoles, pilot; Loren W. Davis, co· 
pilot; Barney Parker, flight engineer; Douglas 
RB66A, 2 GE CJ805 turbojet engines, Andrews 
Air J.'orce Base, Maryland to Ontario Inter­
national Airport, Ontario, California, January 
22, 1959. Elapsed time: ·l hours, 58 minutes, 
15.9 seconds. Distance: 2,269.33 statute miles. 
Average speed ............ 0 •••••• 456.50(} mph 

"Records not yet officially documented nor homologated by 
F.A.I. 
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New Concepts for the Space Age 
Mark 15 Years of Progress by MARQUAR 

~ . 

When founded in 1944, Marquardt was an organization 
devoted exclusively to research and development of the 
ramjet propulsion principle. Today, in its fifteenth year, 
the Corporation employs more than 5,000 in the. crea-

NEW CONCEPTS IN AIR-SPACE RESEARCH spring from 
ASTRO-Marquardt's Air-Space Travel Research Or­
ganization-where studies of an ionic rocket capabl~ :br 
powering future space vehicles are in progress. Othe'lr . 
imaginative ASTRO studies span a broad spectrum in­
cluding high-energy fuels, exotic materials, nuclear power­
plants, advanced optics, cryogenics, space medicine, 
communications and guidance. 
NEW CONCEPTS IN POWER SYSTEMS are in the making at 
Marquardt's Power Systems Group. Within the Group, 
Propulsion Division is engaged in continuing studies of 
a Hyper-jet (rocket-ramjet) configuration capable of lift­
ing future satellites from launch pad to upper atmosphere. 
Controls and Accessories Division is currently developing 
attitude controls for reconnaissance satellites, while Test 
Division is capable of ground-testing spac.e-age hardware. 





unch pad countdowns are also 

in the vast facilities of t e 

nold Engineering Develo 

•••••• Last year 700 firings were 

altitudes up to 

aerospace contractors 

argest facilities available for 

s type testing. 

ARO, Inc., operating contractor for ••• 
••• The U. S. Air Force's ARNOLD ENGI· 

NEERING DEVELOPMENT CENTER has open· 
ings for qualified research scientists, engineers and 
technicians ••• Three mojor laboratories cover a broad 

Mach number and altitude range for aerodynamic 
and propulsion tests of high-priority aero• 

space vehicles of the armed services 
and the NASA. 

A subsidiary of Sverdrup & Parcel Inc., St. Louis, Missouri 

ARNOLD ENGINEERING DEVELOPMENT CENTER 
Arnold Air F orc e Sta tion, Tenness e e 
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American Helicopter Society, 32, 159, 230 

American Legion, 241 

American Machine & Foundry Company, 138 

American Medical Association, 241 
American Rocket Society, 103 

American Telephone and Telegraph Company, 160, 223 
American University, 260 

Ames Research Center, 95 

Amphibious aircraft, 285, 295, 315, 363 

Amphibious assault ships, 203 

Anti-missile missi le systems, 66, 110, 113, 116, 119, 160, 

179, 405 

Anti-submarine aircraft, 40, 91, 121, 151-152, 203, 313, 

329, 337, 360 

Applied Physics Laboratory, 104, 403 

Armstrong, Thomas F., 227 

Army, 195, 199-201 , 207-208, 454; Ballistic Research 

Laboratory, 115, 139; Ordnance 1\-Iissile Command, 

105, 135, 196, 199; Primary Helicopter School, 122; 

Signal Corps, 11 2, 135, 143, 148, 190; Signal Supply 

467 



468 

Agency, 162 ; Strategic Army Corps, 199; Trans­

portation Corps, 131; Transportation Research and 

Engineering Command, 51 

Arnold, H . H., Trophy, 30 

Artificial earth satellites, see Satellites 
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ASTROBEE (space-probe vehicle) , 90 

Astrodyne, Incorporated, 138 

"Atomic clock ," 124 
Atomic Energy Commission, 88, 124, 131, 136, 137, 145, 

185, 25.5-256; Project Pluto, 131, 255; Project Rover, 

255, 256; Snap-I, 136, 256; Snap-II, 256; Snap-III, 

136, 356 

Automatic flight control systems, 55, 123, 169, 179, 188 

Auxiliary power units, ll3, 114 

Avco Corporation, 91-93, 400; Lycoming Div., 128-129, 

379-383 

Avco Manufacturing Corporation, 91 

Avcoite, 92 

Avco-Everett Research Laboratory, 92 

"Aviation's Man of the Year," 30 

Awards and trophies, 28-33 

Baker, David H., 223 

Baker, G. T . (Ted), 230 

Balloon ascensions, 120, I38 

Bank of Mexico, Ill 

Barbero (submarine) , 202 

Battelle Memorial Institute, 107 

Beech Acceptance Corporation, Inc., 95 

Beech Aircraft Corporation, 93-95, 265-270; D50B 

Twin-Bonanza, 93, 267; F50, 268; K35 Bonanza, 

93, 269; L-23, 268; L-23A, 268; L-23D Seminole, 94; 

L-23F Command Transport, 94, 268; model IS, 266; 

model 35 Debonair, 42, 93; model 65 Queen Air, 

43, 93; model 95 Travelair, 93, 270; RL-23, 95; 

Super 18, 93, 266; Super GIS, 93; T-34 Mentor, 94, 

265; T-34A, 265; T-34B, 265; KDB-I missile target, 
94, 414; KD2B-I, 94; XKD2B-I, 4I4 

Beechcraft Research & Development Corporation, Inc., 

95 
Bell, Grover E., Award, 32, I59 

Bell Aircraft Corporation, 52, 95-96, 138; X-14 VTOL 
airplane, 95 

Bell Helicopter Corporation, 56, 96, 27I-274; model 

47G-2 Trooper, 96, 271; 47J Ranger, 96, 272; 

H-13H, 27I; H-I3J, 272; HTL-7, 273; HU-1 Iro­

quois, 201, 272; HU-lA, 274; XV-3 Convertiplane, 
32, 49, 96, 454 

Bell Telephone Laboratories, 66, 104, 160, 392, 404, 405 

Bellanca 260, 306 

Bendix Aviation Corporation , 138, 168-1 75, 401 , 403; 

Eagle (m issi le), 68, 174, 189, 410; STEER (com­

munication satellite), 174 

Bendix Award , 28 
Beneficial Finance Company, 226 

Bergen, \'l' illi am B., 52, 133 

Beryllium, 134, 166, 168, 193 

Bettis Atom ic Laboratory, 161 

Betts, Brig. Gen. Austin W. , 196, 215 

"Big Joe" project, I 02 

Bluckman , Pete1·, 168 
Boeing Airp lane Company; 97-98, 275-279; B-47 , 279, 

457; B-52, Ill , 206, 454; B-52F, 278; B-52G, 98, 

278; B-52H, 98, 278; KC-97, 277 ; KC-135 Jet 

Tanker-Transport, 97, 277; RB-47E, 279; model 

707 Jet Transport, 22, 35, 97, 275, 453, 454, 455 ; 

model 720, 276, 457; VC-137 , 97; XB-47 , 279; 

Bomarc (m issile), 89, 97, 131, 164, 199, 206, 405; 

Minuteman , 88, 90, 92, 97, 400; Dyna-Soar boost­

glide vehicle, 59, 89, 95-96, 97, 137-1 38, 139, 207, 

213, 457; model 520 gas turbine, 98 

Bonanza Air Lines, 222 

Borg-\.Varner Corporation, 31 

Bossart, Karel J., 103 

Boston , USS, 104 
Boundary layer control, 101, 142, 293, 328 

Boxer (amphibious assault ship), 203 

Boyd, Alan, 457 
Bradley, Lieut. Gen . Mark E., 104 

Brantly Helicopter Corp., 280 

Brewer, Frank G., Trophy, 28 

Bridgeport Brass Company, 407 

Bristol Aerojet, Ltd., 90 

Bristol Aeroplane Co., 90 

Brock, J. Dan, 227 
Brotherhood of Railway Clerks, 2lS 

Brown, Bernard L., IIO 
Brown, Gov. Edmund G. "Pat," 233 

Brush Beryllium Company, 166 

Bumblebee Program, 103 

Bunker, George M., 133 

Burgess, Neil, 27 
Burke, Adm. Arleigh A., 196 

Burke, J. Vincent, Jr., 196 
Business aircraft, 41, 88, 93, 94, I14, 152, 242-243, 263, 

264, 267, 270, 282 
Butler, Charles, Associates, 336 

CallAir agricultural airplane, 28I 

Canadair Limited, 227 
Canadian Pacific Airlines, Ltd., 222-223 

Canadian Vertol Aircraft, Ltd., 159 

Canberra, USS, 104 

Cannon, 116 

Capital Airlines, 223 

Cargo, 218, 220, 227, 235-236, 251 
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Cargo aim·a ft , 109, 110, Jtl2, 199, 221, 227, 23'!, 235, 
290, 303, 33 I 

Cargo missile, 106, 401 

Ca rpenter, Ma lcolm, 210 

CASA PAK container, 235 

Cerami c materials, 92, 96, 109 

Cessna Aircraft Compan y, 98-99, 168, 282-291 ; L-19 

Bird Dog, 201 ; model 150, 98, 282; model 172, 26, 

98, 99, 253, 283; model 175, 98, 28'1; model ISO, 

2, 5; model 182, 98; model 210, 42, 98, 99, 287; 

mod el 3 10, 99; model 310C, 99 ; model 3IOD, 288; 

model 407, 42 , 99; Skylane, 98, 286; Skylark, 98, 

284: T-37 trainer , 99, 289; T-37B, 289; U-3A, 290; 
C H -IC helicopter, 48, 291 

Champion Aircraft Corp.: 292; Sky-Trac, 292; Tri­
Traveler, 292 

Champion Spark Plug Company, Ill 

Chance ' ought Aircraft, Inc., 99-101 , 293-294; F8U-l 

Crusad er, 99, 203, 294 ; F8 U-I P, 99; F8U-2 Crusader 

II , 99, 202 , 294; FSU-2N, 99; F8U-3 Crusader III, 

293; R egulus I (missile) , 202, 396; Scout (space 

vehicl e) , 100, 181 , 212, 454 ; SLA!v[ (missile), 100 

Chandler Evans Corporation, 174-175 

Chanute, Octave, Award, 29 

Charyk, Dr. Joseph V., 196 

Chicago Association of Commerce and Industry, 240 
Chicago H elicopter Airways, 151 , 224, 241, 251 

Chmnology, 1959 clay by day, 453-457; United Slates 
chronology, 420-447 

Chrysler Corp., Jupiter (missile) , 139, 395 ; Redstone, 
139, 200, 201, 395 

Civil Aeronautics Administration, 453 

Civil Aeronautics Board, 220, 245, 246, 250-252, 457; 

Chicago-Milwaukee-Twin Cities Case, 223 , 251 ; 

General Fare Passenger Case, 251; Great Lakes 

Local Service Case, 220, 228; Great Lakes South­

east Service Case, 250; Larg~ Irregular Air Carrier 

Case, 252; Seven States Area Case, 228, 232; Six 

Carrier Mutual Aid Case, 252; Southeastern Area 

Local Service Case, 236; Southern Transcontinental 

Service Case, 226, 251; Transatlantic Charter 

Policy, 252 

Civil Air Patrol, 257 

Civil aviation, 216-243 

Civil Reserve Air Fleet, 256-257 

Civilian-Military Liaison Committee, 211 

Cobb, Miss Jerrie, 24, 463 

Cocke, E . 0 ., 237 

Collier Trophy, 27 , 117, 127 

Colonial Aircraft Corporation, 295 

Colts Pate nt Fire Arms Company, 112 

Commerce, Department of, 260 

Compute1·s, 163, 169, 239, 250 

Co ncresive, 123 

Congress, 219, 245, 247 

Conrad, Max, 24, 144, 168, 463 

Continental Airlines, 224-225 
Continenta l Aviation & Engineering Corporation , iOI , 

375 
Cominental Can Company, Ill 

Con vair, Di vision of General D yna mics Corpora tion , 

101-107, 296-299; B-58 Hustler, 101 , 163, 296; F-102, 

105 ; F-106 , 101 , 123, 206, 457; F-106A Delta In­

terceptor, 105, 199, 297 ; F-106B, 105 , 297; M etro­

politan 440 tra~1 sport , 105; model 600, 299 ; model 

880, 37, 101 , 102, 105, 298, 453; Atlas (missile), 

65, IQI , 102, 103, ·I 12, I 15 11 7, 139, 197, 201 , 205; 

Lo bber , 106, 401 ; R ed Eye, 68, 101 , 105, 200, 406 ; 

Terrier, 101 , 104, 202, 403; Tartar. 89, 104, 203, 

406; Centaur (space vehicle) , 59, 95, 101 , 103, 144, 

182, 21 2; ' ega, 95, 101 , 102 , 454 

Com·ention on the Legal Status of Aircraft, 255 

Cook , John , 26, 99 

Cook Electric Company, 175 

Cook Research Labora tories, 54 

Cooper, Lero _· , Jr., 210 

Cooperative Industries, 183 

Cooper-Bessemer Corporation , 146 

Cooper Development Corporation, 132 

Cornell Aeronautical Laboratory, 91, 400 

Costello, R. E., 233 

Crossfie ld , Scott, 212-21 3, 455 

Cryogenic engineering , 94, 112, 119, 157, 178 

Cummings, Robert L., Jr. , 32, 230 

Curon, 109 
Curtiss-,Vright Corporation , 107-109; Wright Aero­

nautica l Division , 387-389; Air-Car , 107; VZ-7AP 

Fl yin g Platform , 51 , 107 

Dalmo-Victor Co., 92 

Data Graphic Systems, Inc.; 110 

Davis, Frank W., 104 

Davis, Loren W., 463 

Davis, Maj . William J. , 463 

Decker, Gen . George H., 196 
Defense, Department of, 195-196, 201 , 219, 248, 250, 

454, 457 

Defense Air Transportation Administration, 256-257 

DeHavilland Caribou, 200 

D elco-Remy generator, 372, 373 , 375 

Delco-Remy starter, 372, 373, 375 

Dell<! Air Lines, 225-226 

Delta-wing aircraft, 296, 297 

Diners' Club, 239 

Directorate of Defense Research and Engineering, 214 

Distinguished Flying Cross awards, 28 

Dixon , Thomas F., 31 

Doman H elicopters, Inc., 300 

Donovan , Gerald E. , 110 

Douglas, Donald W ., 109 

Douglas, James H. , 196, 238, 256 
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Douglas, Lee, 32 

Douglas Aircraft Compan y, 109-110, 30!-305 ; A3D 

Skywarrior, I 10; A3D- 1, 304; A3D-2, 304; A3D-2P, 

I 10, 304; A3D-2Q, 304; A3D-2T, 304; A4D Sky­

hawk , 305; A4D-2, 305; A4D -2 N, I 10, 305 ; C-118 

Liftmaster, 199, 301 ; C-124, 199; C-133 Cargo­

master , 109, 199; C-133A, 303 ; C-133B , 109, 303; 

DC-6, 11 0, 30 !; DC-6A Liftmaster, 301; DC-6B, 

301 ; DC-7, 110; DC-8 Jet Transport, 34, 109, 302;. 

DC-9, 109, 455; R6D-l , 301; RB-66A , 25 , 44; XF4D, 

44; ALBM (missil e), 66 , I 10, 408; Genie, 89, 142, 

4 1! ; H onest J ohn , 11 6, 20! , 399; Nikc-Ajax , 66, 

141 , 404; Ni ke-Hercules, 66 , 87, 110, 11 3, 11 6, 

141 , 142, !54, 404; N ike-Zeus, 66, !10, !! 3, !1 6, !! 9, 

160, 179, 405; Thor, 110, 112, 139, 197, 205 , 394; 

Thor-Able, 90, 91 , 110, 11 5, 201 , 205, 454; Delta 

launch ing vehicle, 110, 454 

Dow Chemical Co mpany, 176 

Dow Meta l Products Company, 176 

Downer Aircraft Industries, Inc., 306 

Doyle, Gen. J ohn P., 219 

Dulles International Airport, 246, 248 

Durfee, James R ., 246 

Dyna-Soa r boost-glide space ve hicl e, 59, 89, 95 ~'96, 97, 

137-138 , 139, 207, 213, 457 

Earth satellites, see Satellites 

Eastern Air Lines, 52, 226-227, 456 

Educational T esting Service, 157 

Edwards, Capt. George A., 462 

Eisenhower, Pres. Dwight D., 181, 196, 210, 241, 245 , 
250, 358, 454, 456 

Ekstrom, ]. P., 463 

Electronic equ ipment, 108, 120, 150, 157, 168, 169, 

172-173 , 180, 222 

Elliott Brothers, 169 

Emerson Electric Mfg. Co., 399 

Engine manufacturing industry , 44-45, 88-9 ! , 101 , 108, 

116-117, 128-1 29, 144- 147, 160-164, 370-389 

Environmental testing, 56, 92, 94, 175 

Escape systems, 55, 120 

Esenwein , August C., 101 

Ethan Allen (submarine), 164 

Europea n Civil Aviation Conference, 254 

Everest, Gen . Frank L. , 196 

Exercise Ban ya n Tree, 199 

Exercise Snowflake, 257 

Exp losive forming, 149 

Export -Import Ba nk , 254 

Eye R esearch Foundation, 247 

FA!, 162 
Fairchild Eng-in c and Airpl ane Co rpora ti on, 11 0-11 2, 

307; F-27 prop jet transpo rt , 36 , I 10, Ill , 307; 

F-27A, I 10; M-224 VTOL a ircraft , 50, I 11 ; SD·5 

surveill a nce drone, 4 12: AR-I!"i rifl e, 111-11 2; m-

baugh ro tary win g- a ircraft I!J 

"Fan -in -win g-' ' aircraft , 1!)8 

Federa l Air Airpor t Program , 246, 250 

Federal Av iation Act, 2'16, 248, 2!J7 
Federa l A,·ia ti on Agency , 96. 11 2, 219, 243 , 2-I!J, 2·16-

2:)0, 2:i2, 260 , 26R, 4:-,3 

Federa l Com munica ti ons Co mmissio n, 25 7 
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Federal German R epubli c (\ Vest Germ any) , 15 1 

Federal Telephone Laboratories, '100 

Federa tion Aeronau tiq ue Inte rnati ona lc, 462 

Fenske, Fedri ck & rl'fill er, Inc. , 154 

Fire control syste ms, 90, 92 

Fires tone Ti re a nd Rubber Company, 397 

Firsts, 32, 96, 99, 102, 103, Ill , 133, 144, 15 1, 195 , 230, 

268, 392, 454, 455 

Fish and Wildlife Service, 257 -258 

Fitzgera ld , Joseph H., 232 

Flair Avia tion Co., 308 
Flight Engineers Internation al Association , 218 

Flight Refu elin g, Inc., I 76 

Flight simulators, 56, 96 , 108 

Flight Support, Inc., 183 
Flint, Cmdr. Lawrence E ., 23, 463 

"Flying Duck," 128 

"Flyin g St. Bernards ," 241 

Flying Tiger Line, 227 
Ford Instrument Company, 104, 188, 395 

. Ford Motor Company, 69, 401 

Forest Service, 258-259 

Forging techniqu es, 166, 193 

Franke, William B ., 196 

Franklin engin es, 372-373 

Free turbine engi ne, 116 

Frontier Ai rlin es, 227-228 

Fuel cells , 146 

Galveston, USS, 403 

Garber, Paul , 28 

Gardner , George E., 231 

Gardner, Lester D., lect ure, 260 

Garre tt Corporation, 11 2-114 ; AiResearch Manufac-

turing Division , 56, 373 

Gas turbines, 91, 98, 11 3, 114, 116, 117, 128, 187 

Gates, Thomas S. , Jr. , 196, 454, 457 

Gay lord , Harvey, 52, 456 

Genera l Aniline and Film Corporation , 110 

Genera l aviation, 242-243 
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Gene ral Dyna mi cs Corporat io n , Conva ir Divi sion , 101-
1 07' 296 -299 

Gene ra l E lectric Companr, 53, I 14-11 5, 377-379, 39 , 

·11 0; CF700 turbofan , 11 6, 378; CJ-805 , 25; CJ-80--3, 

'1-1, 11 6, 377; CJ-805-313 , I 16; CJ-805-2 1, 116, CJ-

800,-23 , 44 , 11 6, 377 ; CT58, 11 6; J79, 27, 11 7, 377, 

457; J 85 tmboje t, I 16, 37 -379, 409; J 93, I I 7, 378; 

T :)8 turhoshaft, 11 6, 378; T64 turboprop turbo­

s haft. 11 6, 378 : miss il e co m po nen ts , I 15 -116 ; Vulca n 
machine g un, I 16 

Gene ra l Electric Tro ph y, 28 

Ge ne ral Laborato ry Associates, 177 

Ge neral i\ fo to rs Corporation , \lliso n Div., 90 -91 , 373 -
375 

Ge ne ral T ire & Ru bber Compa nr , 90, III 
Genesys Corpo rati on , 100 

Geo rge Washingto n (submarine) , 164, 202 

C illill and , Whitney, 457 

C ilru t h , R obert , 210 

G le nn , John , Jr. , 2IO 

G love, 221 

Godda rd , Robert, 260 

Godda rd , Robert H., Memoria l Award, 31 

Goddard Space Flight Center, 2 I I 

Co lden Gate Aviat ion , Inc., 183- 184 

Goodyea r Aircraft Corporation, I I 8-120, 138, 309-3 10, 

399; GA-468 inA a toplane, 1 I 9, 311 ; Sub roc (m is­

s il e) , 113, 11 8, 203 , 402; ZP-G-2W airship, 309; 

ZPG-3W, 119, 310; E nte rprise, I 19; MayAowe r lT , 

40, 119; esca pe caps ule , 55 

Goodyear Tire and Rubber Company, 120 

Governm ent and a ,·iation, 244-26 1 

Grace, Thomas L.. 23 I 

G rea ter i\fia mi A,·iation .-\ ssocialion , 230 
G rissom , \ irg il , 2 10 

Ground effect machin e, 95 , 107-108, 121 , 213 

G rumman Aircraft E ng in eerin g Corporat ion , 120- 121, 

3 12-3 18, 4 10; A2F-I , 121; Avenger, 3 14; F-IIF-1 

Tiger, 3 12; f- ll F-I Super Tiger,. 3 12; G-164 Ag­

Ca t, l2 I , 3 18 : G ul fst rea m execu ti,·e transport , 121, 

3 16; S2 F-I , I21, 313; S2F-3, 12 1, 3 13; SA-l6A 

A lbatross, 121, 3 15; SA -1613 , 121, 3 15; Tf-1 Trader, 

3 14; W2F- l , 9 1, 121; \VF-2 Tracer, 12 1, 3 14; YA0-

1 i\fohawk. 39, 12 1, 317; Eagle (missil e) , 68, 89, 
12 1, 174, 202, 4 10 

G uid ed i\ [issil es, see M issi les 

Gra rt , USS, 104 

C •rodyne Compa ny of America, 48, 121-1 22, 319 
C yrop lanes, 365 

Harc!een , Theodore, Jr., 256 

HaTvey Aluminum, I 77 

Hayward , Vice Adm. James T., 196 

Helicopters , 32, 46-51 , 128, 148, 240-241 , 258-259; 

Aloue tte, 148; Bell , 96, 272-274; Brantley, 280; 

Cessna, 291 , 454; Doman, 300; Hille r," 122 -123, 

321-322 ; Kaman, 125, 324-325, 457 ; McD onnell , 131 ; 

Omega , 348; Piaseck i , 143- 144; Sikorsky, 150-152, 

358 -361 ; Vertol, 158-159, 366-369; commercial use, 

32, 224, 230, 240-241; records, 22, 125 , 359, 457 

Helio Aircraft Corporation , 122, 320; H-395 Super 

Courier, 122, 320; L-28A, 122 

Heliports, 240, 241 
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Henry B. Wilson , USS, 454 

Hercules Powder Company, I 04, 400 

Hicks, Corp., 104 

High energy formin g, 149 

High-temperature research, 96, 107, 109, 123, 147, 161 , 
162, I68, I72 , I86 

Hiller Helicopters , 122- I 23, 321 -323; H-23D Raven, 

122, 32 1; 12C, 322; I2E, I22 , 322; X-18 Propello­

pl ane, 51, I22 , 123, 457; YXROE-1 Rotor-cycle, 122, 
323 

Hilton credit card, 239 

Hines, Frederick E., 110 

Hi-Shear Rivet Tool Company, 155 

Hoare, William P., Turbine Building, 239 

Hodgson, Capt. Walter J ., 28, 463 
Hoffman , S. K., 31 

Holada y, William H. , 211 

Holley Carburetor, 183 

Hughes Aircraft Company, 123-125; Falcon (missile), 

142, 411; GAR-3 Super Falcon, 123, 4ll; MA-l 

aircraft and weapon control system, 123 

Hughes Microwave Laboratory, 124 

H ydraulic equipment, IOO, I 14, 157, 167, 170, 171, 182 
H ydrofoil vehicles, I2I, 128 
H ydrox fuel cell, 146 

" H yperjet" engine, I32 

Ideal Cement Company, 111 

Immigration and Naturalization Service, 254, 255 

Independence, USS, 130, 202 

Inertial guidance systems , 96, 141, I82, 184, 187 
Inflatable aircraft, I 19 

Infrared research, 92 

Insect control, 252-253 

Institute of Defense Analysis, 214 

Institute of the Aeronautical Sciences, 29, 33, 52 

Inter American Safety Council award, 235 

International Association of Machinists, 218 

International Civil Aviation Organization, 247, 253, 

254, 255 

International Cooperation Administration, 247, 253 

In ternational Geophysical Year, 133 

Irvine, Lieut. Gen. Clarence S., 30 

Irwin , Maj. Walter W ., 27 

Isbell, Capt. Harold Jay, 133 

1wo .Jima (am phibious assault ship), 203 

J ack & H eintz, Incorporated, 177-178 

J a mes, Rear Adm. Ralph K., 196 

.J et pump, 114 

J eterarna , 239 

J ohn Ma rshall (submarine) , 164 

J oh ns H opki ns Hospital , 247 

.J ohns Hopkins ni ve rsity, 104 , 403 

J ohns- !'vl anville Corporati on , I I J 

J ohnson, Cla rence L. , 27 

.J ohnson , Lieut. Co l. H oward C., 27 

J ohnson brothers, 260 

.Jonco Aircraft Compan y, I I I 

.J ones, Fl oyd \V. , 232 

.J ones, T homas V., 52 , 454 

J ordan , Capt. .J oe B. , 23, 28, 463 

Kaman Aircraft Corporation , 125, 32 '~-325; H- '~3A, 12;), 

324; H- '~3 B Huskie, 22 , 47, 125, 324, 457; HOK-1 , 

125: H UK, 125; H U2 K, 47, 125, 325; Fairey R oto­
dyn e, 125 

Kawasaki Aircraft Compan y, 127 

Kimberl y-Clark Corporation, Ill 

Kindelberger, James H. "Dutch," 30 

King, Max A., 233 

Kittinge r, Capt. Joseph W., 26 

Klemin, Dr. Alexander, Award , 33 

Koch ler Aircraft Products Company, 178 

Kossler, Capt. William .J ., Award, 230 

Khrushchev , Premier Nikita, 152, 238 
Kuter, Gen. Lawrence S., 196 

Lair, Robert L., 99 

Lake Central Airlines, 228-229 

Landing aids, 98, 172, 249 

Lawrence Radiation Laboratory, 256 
Lear, Inc., 178-180 

Lear Electronic GmbH, 180 

Lemnitzer, Gen. Lyman L., I96 
Lichten, Robert H., 33 

Lincoln , Franklin B., Jr., I96 

Liquid hydrogen rocket engine, 144 
Litton Industries, I70 

Lockheed Aircraft Corporation, 126- I27, 326-33 I; C-

130 Hercules, 127, 33I ; C-I30A, 91 , 33I; C-130B, 

33I ; Electra propjet airliner, 36, 91, I27, 326; 

F-I04 Starfighter, 27, I27, 328 ; F-104A, I99, 328; 

F-10413, 328; F-104C, 23, 328, 457; F-I04D, 328; 

F-104G, 328; F-I04-9, 328; GV-I, 331; .Jet Star, 

327; P2V-5, 329; P2V-6, 329; P2V-7 , 329; P3V-I, 

40, 91, 127, 330; SC-103B, 331; Super Hercules, 91, 

127, 33I; UV-IL, 33I; X-7 (test vehicle), I27; X-

17, I27; Polaris (missile), 67, 89, 90 , Il8, I27, I64, 

I 84, 189, 393; Q-5 Kingfisher (missile target) , I 27, 

415; Midas (missile defense a larm system) 127 ; 
Samos (space -flight vehicle), 127 

Lock heed Aircraft International, 126, 127 

Lockheed Aircraft Service, 126 
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Lockh eed Azcara te, 127 
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Loewy. R o bert G., 33 
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Longren Aircra ft Co rpora ti on , 165 

Los Alamos cien ti fi c Laborator -, 255 

Los Ange les Ain,·ays. 15 1. 241, 25 1 
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Lyco ming Division, \vco Ma nu fac tu rin g Corpora tion, 

128 -129, 379-3 3; G0-435, 382; G0-480, 382; GS0 -

480, 382 ; G 0-:) 0. 382-383; IGS0-480, 383; I M0-
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290, 380; 0-320: 380, 0 -380, 380; 0-360, 380, 38 1; 

O-:i 40, 383; S0 -.580. 383; T 53, 128, 379; T55, 128, 

379-380; V0-360 , 38 1: V0 -435. 381; V0 -540, 38 1 

Macatee , Ca pt. Cha rl es A., 463 

McDonn ell Aircra ft Corporation , 129- 131, 332-336; 

F3 H Demon, 131, 334; F3 H -2 , 130, 334: F3H -2M, 

130, 334; F3 H -2N , 130, 334; F4H Pha n tom II , 23 , 

130, 13 1, 335, 457: .F-1 01 Voodoo, 130; F- IOl A, 332 ; 

F-101 13 , 130, 199, 332; mode l M- 11 9, 39, 336, 453; 

mode l 120 he li copter, 131; R F- 101 Voodoo , 333; 

R F- IOIC, 25, 130; X \ -1 con ven iplane, 131; GAM -

72 Q uai l (m issil e) , 130, 206, 409: Ta los, 130, 142, 
403; Project Mercu ry caps ule , 102 , 129- 130, 453 

F-101 Voodoo, 130; I"-1 01A, 332; F-lOIB, 130, 199, 

332; mode l M -11 9, 39, 336, 453; model 120 heli­

cop te r, 13 1; R F -1 01 Voodoo, 333; RF-IOI C, 25 , 

130; XV-I con vertipla ne, 131; GAM-72 Q uail 

(missile), 130, 206, 409 ; Ta los, I 30, I42, 403 ; Pr o­

ject Mercury capsule, I02, I29-I 30 , 453 

McE lroy, Neil H ., I96, 457 

McGowen , J. R ., 11 0 
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