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FOREWORD 
Significant progress in man's quest to fly higher and faster marked 1956 

as a banner year in aeronautical progress. On both the civil and military 
fronts, the aircraft industry not only substantially maintained its production 
schedules, but simultaneously brought into active service a variety of 
manned aircraft and guided missiles of highly advanced capabilities. 

New engines of greater thrust were introduced during the year and 
aircraft safety and operation were vastly improved by development of new 
systems and components. 

Major advances were made in developing both the vehicles and the 
markets for a new era in air transportation, using the best new design and 
equipment ideas in both turboprop and turbojet powered aircraft. At the 
same time, business and utility aircraft markets were importantly extended. 

During the year, the Air Force accepted substantial numbers of the 
"century series" supersonic fighters, and the Navy also took delivery for 
its air arm of numerous supersonic aircraft. As a result, the nation's three 
Marine air wings and the Navy's 17 carrier air groups are now almost 
completely equipped with modern supersonic aircraft. 

America's first supersonic jet bomber made its maiden flight during 
1956, and advanced production stages were attained on a fleet of jet tanker 
planes which will greatly increase the Air Force's long-range combat air 
capability. 

It was during 1956 that man .first flew a research aircraft at better than 
2,000 miles per hour-a speed once believed totally beyond man's reach 
-and set an altitude mark of over 20 miles. 

Overall, 1956 was a year that saw the aircraft industry doing its best to 
arm. America with the weapons it needs in a time of explosiv~ wo~ld 
tensiOns, and at the same time to produce a vast armada of peacetime atr
craft, engines and equipment. The nation still is locked in a race for aerial 
supremacy with potential enemies of freedom. If the aircraft industry 
continues in 1957 to perform as well as it did in 1956, the deterrent power 
of the free world may yet prevent that battle from ever being joine?. 
. This edition of the Aircraft Year Book reports _not only on the ai.r~r~ft 
mdustry? but on many other aspects of aviation achievement. The acti.v1~1es 
of the Air Force, Naval Aviation, the Marine Air Arm, and Army Av1at10n 
are included. The Year Book likewise deals with the work of other govern
ment departments and agencies. It reveals the major progress made by the 
commercial airlines, which made more than a 10 percent gain over 1955 
il! passenger m~les in 1956. The Year Book also gives coverage t? utility 
mrcraft and the1r progress as servants of business, industry and agncultu;e, 
ar:~ on the development of the helicopter, which already possesses a maJor 
m1htary role and looks toward a brio-ht commercial future. 

The Aircraft Industries Association believes that the 1956 edition of 
the Aircraft Year Book will contribute to a more complete understanding 
of avi.ation and its .vital relationship to the general welfare, prosperity and 
secunty of our nation. 
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~v ~ e most distinctive feature of Lockheed's 
.-, 7 Navy WV-2 Super Constellation, America's 

newest early warning plane, is he 30-foot 
d isc -shape d r a dome r is in g above t he 
plane. 

The firs t " F lying Saucer" actually in the 
skies, it houses the dist ance- measuri ng 

o~ - adYanced devices for 

rod cers of radomes in 
Zenith P astic's speciali-

zation _-;:eps P ~ ·th the latest advances 
of el tr ; se.ien e in the radar field. 

ZENITH PLASTICS CO. gardena, calif. 
Subsidiary of fhmesola fhzhzg & Mfg. Co. 
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AVIATION BOOKS PUBLISHED IN THE 
UNITED STATES IN 19561 

The following bibliography was compiled by Arthur G. Renstrom, Library of Congress 

AIRPORTS AND AIRWAYS 
AIRCRAFT OWNERS AND PILOTS ASSOCIA. 

TION. Resort Airports, Eastern U. S. Rc•·· 
Washington, The Association, 1955. 42p. 

AVIATION WEEK AIRPORT AND BUSINESS 
FLYING DIRECTORY. 24th Annual cd. New 
York, 1\lcGraw·llill Book Company. 274p. 

84.00 
EIGHTH ANNUAL AIRPORT DEVELOPl\IENT 

AND OPERATION CONFERENCE, SYRA· 
CUSE, NEW YORK, SEPTE:\IBER 27, 1955. 
!Uinutes. Albany, Stale of New York, Depart• 
rnent of Commerce. 95p. 

PORT OF NEW YORK AUTIIORITY. AVIATION 
DEPARTJ\IENT. Shipping Via Port o£ New 
York; Regulations, Facilities, Practices, Rout
ings, Services, Charges, Rates. New York, The 
Authority, 1955. 44p. 

U. S. AIR NAVIGATION AND DEVELOPJIIENT 
BOARD. 2nd Technical Symposium on 
TACAN, November 3-4, 1955, Washington, 
D. C. Washington, The Board. 1v. 

U. S. AVIATION FACILITIES STUDY GROUP. 
Aviation Facilities; the Report to the Di
rector, Bureau of the Budget. December 31, 
1955. Washington, Bureau o£ the Budget. 
46p. 

U. S. CIVIL AERONAUTICS ADl\IINISTRATION. 
Federal Airway Plan, Fiscal Years 1957-1961. 
Washington, Department of Commerce, 1955. 
82p. 81.00 

U. S. CIVIL AERONAUTICS ADJ\IINISTRATION. 
Federal Airways Air Traffic Activity, Fisca] 
Year 1956. Washington, Department o£ Com· 
merce. 35p. S.SO 

U. S. CIVIL AERONAUTICS ADJ\III'I'lSTRATION. 
National Airport Plan, 1956. Washington, De
partment of Commerce. 98p. 81 .. 00 

COMMERCIAL AVIATION 
BEARD, CIIARLES E. Thos. E. BranifF, 1883-

1954, Southwest Pioneer in Air Transport. 
New York, NewcoJnen Society in Nortb Ameri· 
ca, 1955. 32p. 

BEHLING. BURTON N. and RICHARD B. Bla~k· 
wcll. Federal Aids to Domestic Air Transpor• 
tation. Washington, Association of American 
Railroads. 18p. 

FORD, NORMAN D. The Air Routes of the 
World; the Passenger's Directory to the 
World's Airways, Airplanes, Air Lines. 2nd 
ed. Greenlawn, N. Y., Rarian Publications· 
Trade Distributor, Greenberg. 96p. $1.50 

GOTCH and CRAWFORD. Promise, Progress 
Pcrfor1nancc Without Profit; a Report on th; 
Earnings Experience of Local Airlines. Wash. 
ington, Conference of Local AirJines. 58p. 

PORT OF NEW YORK AUTHORITY. A VIA. 
TION DEPARTJ\IENT. New York's Air 'l"rav. 
elers. 1une 1955. Saugatuck, Conn., Eno 
Foundation for Highway Traffic Control. 87p. 

pORT OF NEW YORK AUTHORITY. AVIA. 
TION DEPARTJ\IENT. Report o£ a Survey of 
Passengers Leaving on Domestic Scheduled 

'Also includes 1955 books published too late 
for inclusion in last year's crlition. 
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Flights fro1n Ln Guardia New York lntcrna• 
tio1~al ~nul N4•wnrk Airports, September 1954. 
New York, The Authority, 1955. lOOp. 

T,\YLOR, JOUN W. R. Pnssengers, Pnrcels, nnd 
}•anthers; the Story of Our Working Aircraft. 
New York, Hoy Publishers. 159p. 83.00 

TWA VACATION GUIDE AND WORLD ATLAS. 
Compiled for TrnnsWorld Airlines. l\lnplc· 
wood, N. J., C. S. Hammond Compnny, Inc. 
384p. $4.95 

U. S. IIUREAU OF PUBLIC ROADS. Hefcrenee 
Guirlc Outline, Sp ... cifications for Aerial Sur• 
vcys and 1\lap(ling IJy Photogranunctric !Ucth· 
oris for Highways. Wu~hington, U. S. Govt. 
Print. OfF. 96p. 8.55 

U. S. CIVIL AERONAUTICS AD:'IfiNISTRATION. 
Air Commerce Traffic Pattern, Calendar Year 
1955. Washington, Department o£ Comnu~rce. 

8.50 
U. S. CIVIL AERONAUTICS AD:\IINISTRATION. 

The Airplane at Work for Business and In• 
dnstry; a 1955 Survey Covering 1954 Activity 
with Estimates £or 1955. Washington., U. S. 
Go•·t. Print. OfF., 1955. 75p. 81.00 

U. S. CIVIL AERONAUTICS AD:\IINISTRATION. 
Certification and Operation Rules for Scbed· 
uled Air Carrier Operations Outside the Con· 
tinental Limits of the United States. Rev. 
February 1956. Washington, U. S. Govt. 
Print. Off'. 36p. (Ch·il Aeronautics 1\lanoal 
41) 8.75 

U. S. CIVIL AERONAUTICS AD:IIINISTRATION. 
Irregular Air Carrier and OfT-Route Rule~. 
Rev. August 1956. Washington, U. S. Govt. 
Print. OfF. 88p. (Civil Aeronautics l\lnnual 
42) $1.00 

U. S. CIVIL AERONAUTICS ADMINISTRATION. 
Statistical Study of U. S. Civil Aircraft as o£ 
January 1, 1956 .. Washington, Department of 
Commerce. 36p. $.50 

U. S. CIVIL AERONAUTICS BOARD. Analysis 
of Transatlantic Passenger Traffic Outbound 
from and Inbound to New York City Via 
Scheduled United States and Foreign Air 
Carriers. Wasl•inp:ton, The Board. 

U. S. CIVIL AERONAUTICS BOARD. Annual 
Report, 1955. Washington, U. S. Govt. Pri~!; 
ofF. 35p. S .. >•> 

U. S. CIVIJ, AEHONAUTICS BOARD. Book of 
Official C. A. B. Airli~e Route 1\laps anfl 
Airport to Airport lUileagcs. Washin~ton, Air 
Traffic Conference o£ America, Air Transport 
Association of America. Loose-leaf. $35.00 

U. S. CIVIL AEHONAUTICS BOARD. Competi· 
tion Among Domestic Air Carriers. Washing• 
ton, Research Department of the Air Trans· 
port A~sociation o£ Anterica. 7v. S35.00 

U. S. CIVIL AERONAUTICS BOARD. Economic 
Decisions o£ the Civil Aeronautics Board, 1\lay 
1951 to December 1951. Vol. 13. Wa•hlng· 
ton, U. S. Govt. Print. OfF. 1253p. 84.00 

U. S. CIVIL AERONAUTICS BOARD. Origina• 
lion-Destination Airline Revenue Passenger 
Survey, March 1·31, 1955. Washington, Air· 
line Finance and Accounting Conference, Air 
Transport Association of America. 4v .. $25.00 

U. S. CIVIL AERONAUTICS BOARD. Safety De• 
ci.sions of the Civll Aeronautics Board, June 
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Good Service 
is Good Business 

The phenomenal growth of the airli ne industry 
is ba. ed on a dynamic prog1·am of con tan tly 
striving for better and e'er better ervice 
standard . 
i\ e, of the Scinti!Ja D i ·sion of Bendix*, have 

over the year made ever - effort to aid the 
airlines in accompli hing thi worthwhile 
ach'evement. 

ervice to us mean producing the fines t 
ign it ion equipment that creati e engineering 
and manufacturing skill hieve, and, of 
equal impor~ance e vi e mea ba king this 
equ.pment with a omplete a1 d efficient 
organization of traine peciali t . 

· lin pecifying Be 

i ton engine 
Bendis:- The 

me t have the de 
service will in every 
lent ervice we ha~e 
equipment that h, 

fo t Tru ted am In lg t Jon . *Trademark 

Bendix pro:duce:s ::o:op ete ignitions err.s .. or je:f engines ; Bendix 
~ field service is the most compete · e in ustry. 

,1( SCINTILLA DIVIS.IO_ N of~ Jd 
•I'(!l'~ SIDNEY, NEW YORK ge_ng~ 

A Y 4. 0-K CCM,VII: A.rtO • 

Expo rt Sales and Se rvice· Bendix International Division 205 East 42nd St ew York 17 N Y 
FACTORY . ' ~ ' . . Mich 5 1~R~NT~ OFjiCES, 11 7 E. Providencia Ave., Burbank, CalfL • Peterson B ~~ 18038 lack Ave., Detroit 24 Seco~d· S es ve., enk1ntown , Pa. • 5906 North Port Washi ngton Rd .• ~ ilwaukee 17. Wist. • Hulman Bldg .. 120 w: 
Street N tw·· Dawytonh . 2,

1
0 hlo • 2608 Inwood Road, Dallas 19, Texas • Baeing fie ld, Se:lttle 8, Washington • 1701 !.! K" 

. . ., as mg on 6, D. C. 
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1943. June 1953. Washington, U. S. Govt. 
Print. OfT. 650p. 82.75 

U. S. CIVIJ, AERONAUTICS BOARD. Uniform 
System of Accounts and Reports Proposed 
for Air Carriers in Accordance with Section 
407 of the Ch•il Aeronautics Act. Effccth·c 
January I, ]957. Washinj:,tlon, The Board. lv. 

U. S. CONGRESS HOUSE. C(Hil\IITTEE ON IN. 
TERSTATE AND FOREIGN CO~I~IERCE. 
Air Carrier Certificates, Ala~ka onrl Hawaii. 
Hearings on • • • II. R. 8252 and II. R. 
9253, March 28 and 29, 19:>6. Washington, 
U. S. Go,•t. Print. Off. 15·-1-1•· 

U. S. CONGRESS. HOUSE. CO~DIITTEE ON 
INTERSTATE ANU FOREIGN COM~IERCE. 
Ch·ll Air Policy. llrarings on • • • II. R. 
4-648, H. R. 4677, II. R. 8902, II. R. 8903. 
!\larch-April 1956. Washington, U. S. Go,·t. 
Print. Off. 628p. 

\J. S. CONGRESS. SENATE. CO~I~II'I"I'EE ON 
INTERSTATE AND FOHEIGN CO:\I~IERCE. 
International Air A~reements; Report, April 
30, 1956. WnshinA:lon, U. S. Go\-'l. Print. 
OfT. 30p. (84th Cong., 2nd srss. Senate 
Rept, 1875.) 

'\VARLEY, LILLIAN H. C. Stewardess/Hostess 
Training 1\lanunl. Newton Center, :!\lass., 
lllount Ida Junior College. h·. 

\\<HEATCROFT, STEPHEN. The Eronomirs of 
European Afr Transport. Foreword b)· Peter 
B. 1\fascficld. Camhridge, :\lass., Harvard 
University Press. 358p. 86.00 

\\< ILLANS, GEOFFREY. Fasten Your Lapstraps, 
New York, The Vanguard Press. 112p. 82.50 

DESIGN 
AERONAUTICAL ELECTRONICS, 1956. Pro· 

ceedini!'S of the National Conferrnct! on Acro
nautirnl Electronics, Dayton, Ohio, :!\lay 14-
16, 1956. Dayton, Ohio, P. 0. Box 621, Far 
llills Branch, National Conferenre on Aero
nautical Electronics, Publications Committee. 
663p. 84.00 

AMERICAN SOCIETY OF l\IECIIANICAL ENGl. 
1\"EERS. AVIATION DIVISION. Symposium 
on Structures for Thermal Fli~ltt; a Com .. 
pilation of Papers Presented at tl1c AS!\IF. 
Aviation Division Conference, :!\larch 14-16., 
1956, Los An~·~les, California. Nt'W York. The 
Society. 1v. 8:1.00 

CIIAPI.YGIN, SERGEI A. Srlrrted Work• on 
Win~!' Theory. En,:tlish Translation frotn the 
Original Russian by 1\faurire A. Garbell. San 
Fran("isco, Garht.•ll ltcKearrh Foundation. 97p. 

85.00 
CROSS., ROY. Supersonic Aircraft. New York, 

Hanover House. 63p. S2.50 
DANIEL & FLORENCE GUGGENIIEIJ\1 AVIA· 

TION SAFETY CENTER AT CORNELL Ul\"1· 
VERSITY. Survey of Research Projects in 
the Field of Aviaiton Safety. 5th Annual Sup
plement, New York, Tbe Center. 19p. 

DRYDEN, HUGII L., FRANCIS D. l\IURNAGHAN, 
and H. BATEl\IAN. Hydrodynamics. New 
York, Dover Publications, Inc. 634p. S2.50 

FIRST NATIONAl. SYJ\IPOSIUJ\1 ON FLIGHT 
TEST INSTRUMENTATION, WICHITA, KAN
SAS, MAY 3-5, 1956. Proceedings. Presented 
)Jy the Wichita Section, Instrument Society 
of Ameril"a with the Coopt.•ratinn and Co
sponsorship o£ the National Technical Com
mittee of the Instrument Society of America. 
Wichita, Kans., Symposium Publicity Com• 
mittee, 234·8 N. Roosevelt. 148p. 

GERARD, GEORGE. lllinlmum Weight Analysis 

10 

of Compression Structnrl"~. New. York, lnter
scienf'e Publishers. 194p.. 86.00 

IIER~IANl\', RUDOLF. Suprrsonic Inlet Dif· 
fusers and Introduction to Internal .Acro
dynamirs, )linncapolis, ~eronauti("a) Divi
sion, :\linneapolis-lloncywr.ll Regulator Co. 
378p. . 816.00 

KUHN, PAUL. Stres,es in Aircraft and Shell 
Structures. New York, :\f""Graw-11111 Book 
Company. 4351'. OleGraw-11111 Publications 
in At•ronauticul Scit~ncc.) 814.00 

PAl, SIII-I. Fluid Uynamies of Jets. Prlnerlon, 
N. J,, D. Van Nostrand Company. 228p. 

85.50 
ROlliNSON, A. and J. A. LAUR~IANl\'. Win~ 

ThNJry. New York, Cambridge Univrrsit,.· 
Pr•!ss. 578p. 813.50 

SECOND EXPERIMENTAL TRACK SY~IPOSIU:\1. 
Seminar Reports an•l Ab~trads of Papers, 
llcld at Hollywood, Cali£., and the Air Forre 
Fli~!ht Test C•·nh·r, E•lwards Air Force Un~e, 
Calif., Scptmnlwr 26-28, 1955. Edwards Air 
Fore•~ Hast~, Cali£., U. S. Air For.-e Fli,:ht Test 
CI!Oler, Air R••searf'h and Dc,·elopnlcnt Com• 
mand. 1955. 55p. . . r 

STATLER, IRVING C. The Effects of' Nonsta· 
tionnry Acrodynamif'S on the Rigidbody Dy ... 
namic Stahility of an Airplane. Pasadena, 
CaJif., California Institute of Technology. 
229p. 

SYMPOSIUJ\1: THE VORTEX TUBE AS A TRUE 
FREE AIR TIIER~IO:UETER. Held lllay 2-l, 
1955, at Arn1onr R•~search Foun•lntion. Or ... 
ganize•l nt the n.~f(Uesl of the Air Research 
aqd Development Connnand, Wri~ht Air 
Development Center. Chi.-nA"o, Armor Rc. 
st~nrdt Foundation, Illinois Institute o£ Tcf'h
nology, 1955. 167p. 

U. S. DEPARTJIIENT OF THE AIR FORCE. 
Proccedin,::s of tht! Conft-rcncc on the Re
liability of Elct•tronic Equipment Sponsored 
),v the U. S. Air Foree and the Radio Cor .. 
p~ration of Amcri.-a. Ocld on 16 and 17 
Au~ust 1955 at the Warwick Hotel, Pbiladel. 
phia, Pennsyh·ania. Washinl!ton, Department 
of the Air Force, 1955. 116p. 

U. S. NATIONAL AnVISORY COl\lliiiTTEE FOR 
AERONAUTICS. Fortieth Annual Report. In
rludin,:: Te.-hnical Reports No!O. 1158-1209. 
Washington, U. S. Go,·t. Print. OfF. 1216p. 

88.50 
U. S. NATIONAL BUREAU OF STANDARDS. 

Hantlbook: Preferred Cirruit~, Na"-y Aero .. 
nautical Electronic Equipment. Washint.:ton, 
U. S. Govt. Print. Off., 1955. 184p. 
(NAVAER 16-1·519) 81.75 

WOODHAl\1, R. l\1. Safety Throu"h Steep Gra. 
dient Aircraf't; SupplcJncnt to the 1955 Sur• 
,·cy. Reviewing the Status and Special Prob
lems of Vertical (VTOL) and Short (STOL) 
Take-OfF and Landing Types of Aircraft. 
New York, The Daniel & Florence Gug!'Cn• 
heim Aviation Safety Center at Cornell Uni
VI.'rsity. 43p. 

FICTION 
ARKELL, REGINALD. l\liracle of lllerriford. 
N~w York, Reyna! & Company. 187p. 82.-15 

BEATY, DAVID. Fnur Winds. Nrw York, Po1>u· 
lar Library, Inc. (Popular Library Gl68) 

8.35 
BENNETT, l\IARGOT. The lllan Who Didn't Fly. 

New York, Harper & Brothers. 2171'• 83.00 
DEPEW, WALTER W. Breakaway. New York, 

Duell, Sloan and Peace, 276p. $3.50 
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ANSWERS TO YOUR TORQUE 
AND ACTUATION PROBLEMS 

Saginaw ball/bearing 

Screws and Splines help 

overcome weight, power 

and temperature troubles 

SAGINAW ball/bearing SCREWS and SPLINES utilize the same antifrictian principle, steel balls 
recirculating in closed-circuit raceways to eliminate sliding ·friction. Both operate e fficiently at tempera
lures from -7 5 ° to + 27 5° F, ond can be specially designed for temperatures ranging up to 900° F. 

SCREWS HAVE 
BEEN BUILT 
1\-2 IN. TO 
39\-2 FT. tONG, 
:Ya TO 10 IN. 
DIAMETER 

SAGINAW b/b SCREWS ore guaranteed 90% 
efficient, while conventional Acme screws ore 
less than 25%. Combined with electric, hy
draulic or pneumatic power sources, Saginaw 
b / b Screws form aircraft actuators that: 

e ASSURE POSITIVE POSITIONING-permit precision 
control within thousandths of an inch pl us perfect 
synchronization. 

• SAVE WEIGHT -permit use of sma lle r motors and 
gear b oxes; elimin-a te pumps, accumulators-: p iping . 

• SAVE POWER-Sag ina w b/ b Screws req uire only 
1 / 3 as much torque for the same lineal output cs 
conventional Acme screws. 

e INCREASE DEPENDABILITY -offer longer li fe and 
added security of mult iple cir~its, .. pi u.s . great!,Y 
decreased d irt sensitivity of spec1ol Goth tc arch -
shaped races. 

e REDUCE PART AND INSTALLATION COSTS-sav
ings in weight, motor size, po:over and a ux..i lia ry 
equipment cut cost s all down the ltne. 

WRITE TODAY FOR FREE 

ENGINEERING 

DATA BOOK 

SPLINES HAVE 
BEEN BUILT 

SAGINAW b/b SPLINES radically increase the 
efficiency of transmitting or restraining high 
torque loads. Whenever column length must 
change under torque load, Saginaw b / b 
Splines offer aircraft designers: 

e LOWER COEFFIOENT OF FRICTION- cpproxi
ma·te ly .!0 time.s fewer than ord ina ry slid ing splines. 

• FREEDOM FROM CONVENTIONAL RESTRICTIONS 
b reducing weis h.t and space r equirements, p er~ 
mitting enginee ring desig·n:s hitherto im p ractica l. 

• MORE DEPEND ABLE OPERATION-even without 
lubrication. 

• REMARKABLE VER.SATILITY-ccn be fitted with 
inte-gral gears, ut-:::b dag·s, or a wide choice of other 
attc::h:ru~:nts for v s.e w-i;h electric, hydraulic or pneu~ 
m-cfi:c ooil:s... To cc:c.ve. push~pull motion to rota ry 
matla hetico. o es c :re ava il able with very high 
leeds~ rom 2 . t'to 10 :L 

SAGINAW STEERING GEAR DTV .• GENERAL MOTORS CO RP. SAGINAW. MICH . ring 

l ' eu.;:) 

WORLD'S LARGEST PRODUCER O F BALL BEARI G SCREWS AND SPLINES 
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GEER, ANDREW CLARE. Canton Barrier. New 
York Harper & Brothers. 282p. $3.50 

HUBLER, RICHARD GIBSON. lllan in the Sky. 
New York, Duell, Sloan and l'carcc. 407p. 

$4.50 
JUDSON, JEANNE. Carol Trent, Air Stewardess. 

New York, Avalon Books. 222p. S2.50 
KELLAND, CLARENCE B. Death Keeps " Sc· 

crct. New York, Harper & Brothers. 220p. 
$2.75 

LINDBERGH, ANNE l\IORROW. The Steep As· 
cent. New York, Dell Publishing Co. $.35 

1\IACKERSEY, IAN. Position Unknown. New 
York, Henry Jlolt. 222p. $3.00 

O'BRINEN, LARRY C. E:~rth Waits for Down. 
New York, Vantage Press. 28·l·P· $3.75 

ROY JULES. The Na•·igotor. Translated from 
tb~ French by 1\lcrvyn Savill. New York, New 
An1erican Library oC Literature. 124p. (Sig
net Book Sl325) $.25 

RUSSEL, ERIC FRANK. 1\len, lllartians and 
1\fachincs. New York, Roy Publishers. 19Ip. 

83.00 
SALTER, JAMES. The Hunters. New York, 

Harper & Brothers. 2•t4p. 83.00 
STINE, G. HAURY. Contraband Hocket; the 

Forgotten Planet, by Lee Corey [pscud.] !licw 
York. Ace Books. 14lp. 8.35 

TAYLOH, WAHD. Roll Back the Sky. llicw York, 
Henry Jlolt. 38lp. 83.95 

TREVOR, ELLESTON. Squudron Airborne. New 
York, The llfocmillan Companr. 249p. 83.50 

WALLIS, A. J. and CHARLES F. BLAin, Jr. 
Thunder Above. New York, Henry Dolt. 25:!p. 

83.50 
WYLLIE, JOHN. Johnny Purple. New York, 

E. P. Dutton & Co., Inc. 190p. 83.00 

FLYING SAUCERS 
BARKER, GRAY. They Knew Too Much About 

Flying Saucers. New York, University Books. 
256p. 83.50 

GIRVAN, WAVENEY. Flying Saucers :~nd Com
mon Sense. New York, Citadel Press. 157p. 

83.50 
JESSUP, MORRIS K. UFO :~nd the Bible. New 

York, Citadel Press. l26p. 82.50 
MICHEL, AIJIIE. The Truth About the Flying 

Saucers. Translated front the French by Paul 
Sclvcr. New York, Criterion Books. 25Sp. 

$3.95 
RUPPELT, EDWARD J. Tbe Report on Uni

dentified Flying Objects. Garden City, N. Y., 
Doubleday & Comp:~ny, Inc. 315p. S4.50 

THE UFO ANNUAL. M. K. Jessup, editor. 1st 
cd., 1956. New York, Citadel Press. 380p. 

84.95 

GENERAL 
AIRCRAFT INDUSTRIES ASSOCIATION OF 

Al\IERICA, INC. U. S. Aviation Todar. 3rd ed. 
W .ashington, The Association. 95p. 

FIFTH INTERNATIONAL AERONAUTICAL 
CONGRESS, LOS ANGELES, JUNE 20-23, 
1955. Convened by the Institute of the Aero· 
nautical Sciences and the Royal Aeronau .. 
tical Society. New York, Institute o£ the 
Aeronautical Sciences, Inc. 560p. $20.00 

FLOHERTY, JOHN J. Aviation From the 
Ground Up. Rev. ed. Philadelphia, J. B. Lip. 
plncott. l92p. $3.00 

INSTITUTE OF THE AERONAUTICAL SCI. 
ENCES, INC. Your Career as an Engineer in 
Aviation. New York, The Institute. 20p. 

REICHERS, LOUIS. The Flying Years. New 
York. Henry Holt. 384p. $4.50 
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THOMAS, LOWELL, JR. and FAY TDO:'IIAS. 
Our JO"Jight to Ac)\'cnturc. New York, Doub)r .. 
day & Cum(Hiny, lnr. S5.95 

SPECTOIISK\', AUGUSTE C., cd. Tbe Bonk of 
the Sky; Jlf"ing a Collection or Writings 
Ahout the Sky in All Its A~pcrls. ~c,.,r York, 
Applc•tnn·Crntury .. Crofts. oJ.90p. SlOaOO 

U. S. Alit COOHDINATING CO:'IDII'ITEE. 
19:>5 Annual Report to the President. ~rash· 
inJZton, U. S. Govt. l'rint. Off. 35p. 

U. S. CONGIIESS. HOUSE. C0:'\1:\IIITEE O!li 
GOVERN:'IIE1'il' OPEIIATIONS. Federal Ilolc 
in A,.·iation; Twcnty-Scl'cntb Intermediate 
llcport. "'a:;ohington, U. S. Go,.·t. l~rint. OfT. 
23p. (8•Uh Cnng., 2d scss. House Report No. 
2949.) 

U. S. CONGRESS. HOUSE. CO:'Ill\IIITEE ON 
INTEIISTATE CO:'IUIEIICE. Studr of Opcr:J• 
tion o£ Ch·il Ac~ronautics Administration. 
Hc:~rings on • • • S. 2818. January 4- l\lay 
28, 1956. Washington, U. S. Govt. l~rint. OR'. 
4.·JSp. 

GLIDING 
GOTCH, ARTHUR FREDERICK "BILL." Plar· 

ground of the Sky; the Art :~nd Joys o£ Glid· 
ing. New York, Sport Shelf. l51p. 83.2S 

WELCH, ANN. Come Gliding with lllc. New 
York, Sport Shelf. 160p. (Jr. Sportsman's 
l.ibr:~ry) 82.50 

WELCH, ANN, LORNE WELCH, :~ncl F. G. 
IRVING. The Souring Pilot. New York, Pit· 
man Publishing Corp., 1955. 227p. 83.75 

GUIDED MISSILES 
BONNEY, E. ARTHUR, MAURICE J. ZUCROW, 

and CARL W. BESSERER. Aerodynamics, 
I~ropulsion, Structures and Design Prnctice. 
Princeton, N. J., D. Van N'ostrnnd Company. 
607p. (Principles of Guided l\lissilc Design) 

810.00 
MERHILL, GRAYSON, HAROLD GOLDBERG, 

3 nd R. H. IIELMIIOLZ. Operations Resc:~rch, 
Armament, Launching. Princeton, N. J., D. 
Van Nostrand Company. 603p. (Principles of 
Guided l\lissilc Design) 810.00 

MISSILE PROGRESS HANDBOOK. W:~shin!'ton, 
Arncrican Aviation Publications. 66p. $2.00 

PARSON NELS A. Guided l\lissiles in War and 
Peace.' Cambridge, :1\Iass., 'llarvnrd University 
Press. l6lp. $3.50 

HISTORY 
BURLINGAIUE, ROGER. General Billr, lllitchcll, 

Champion of Air Defense. New 'tork, New 
American Lihrary o£ Literature. (Signet 
Book S1280) 8.35 

CRAWLEY, AIDAN. Escape from Germany. A 
History o£ R. A. F. Escapes During the War. 
New York, Shnon and Schuster. 29lp. $3.95 

GARTJ\IANN, HEINZ. The l\Icn Behind the 
Space Rockets. Translated from the German 
by Eustace Wareing and l\lichacl Glenny. 
New York, David McKay Company, Inc. 185p. 

$3.95 
KELLY, FRED C. The Wright Brothers. A Bi

ogr:~phy Authorized by Orville Wright. New 
York, Ballantine Books, Inc. 214p. 8.35 

PICCARD, AUGUSTE. Earth, Sky and Sea. 
Translated by Christina Ste:~d. New York, 
Oxford University Press. 192p. 84.00 

Sl\IITII, MAXWELL A. Knight of the Air; the 
Life and Works of Antoine de Saint-Exupcry. 
New York, Page:~nt Press. 263p. 84.00 

TAYLOR, JOHN W. R. A Picture History of 
Flight. New York, Pitman Publishing Corp. 
192p. 85.95 



LIQUIDOME:TE:R 
AIRCRAFT INSTRUMENTS 

t THERMISTOR OPERAYED SYSTEMS 
Ava il able for a wide variety of ind icat
ing, warning and control functions. Can 

~ be provided either as part of fuel gage 
systems or as completely independent 
insta ll a tions. 

OSITION INDICATORS AND TRANSMITTERS . 
For showing the position of fl aps, trim 
tabs a nd other movable aircraft compo
nents. 

EXECUTIVE AIRCRAFT FUEL GAGES 
Eco nomica l, light weight a nd highly de
pendable Floa t Type Gages for smaller 
aircraft and helicopter use. 

MAGNETIC AMPLIFIER SENSITIV£ RELAY 
Combines small size a nd extreme rug
gedness with a sensitivity of 80 micro
watts. Designed for operation througho:at 
a wide ambient temperature range. SUit
able for use in guided missiles, airborne 
computers and transistor or thermistor 
circuits. 

More than thirty years' experience in the design and 
application of dependable liquid measurement and con
trol systems for the aircraft industry. 

CAPACITOR TYPE FUEL GAGES AND CONTROLS 

~ 
Based on sound engineering design and 
precisio·n workmanship these systems 
oe.rform a wide variety of measurement 
and control functions. 

TRANSISTORIZED FUEL GAGES 
Use silicon transistors to give increased 
reliability a t temperatures up to 100°C. 

TRUE WEIGHT FUEl GAGES 
Addi tion of the Liquidensitometer (an 
electric hydrome ter) to the·· Capacitor 
Type Fuel Gage provides direct measure
ments of volume and d ensity. These va
riables a re combined to produce the true 
weight of the fuel be.ing gaged. 

CAPACITOR mE LIQUID OXYGEN QUANTIT_Y GAGES 
Available in m a ny variations for the 
measurement of low temperature liquids 
s:nd liquid gases. Introduces new high 
standards of precision and overall rug-
gedness. Ideally suited for optional 
warning ci rcuits. 

CAPACITOR TYPE TANK UNIT TESTER 
A portable unit for field or shop testing 
of capacitor type fuel gage tank units. 
Measures a wide ra nge of capacitance 
and insulation resistances. 

For lu.rther in/ . tion on :t.Q.,. ol the above item s 
or other Liqu:it:lonll!.ter a.i:rcnJ.lt products~ w rit e f or 
literature. 

THE: LIQUIDOME:TE:R CORP. 
LONG ISLAND C I TY 1, NEW YORK 
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U. S. BUREAU OF NAVAL PERSONNEL. Navy 
Wings. Washington, U. S. Govt. Print. Otr., 
1955. 216p. (NAVPERS 10822·A) Sl.25 

U. S. NATIONAL AIR 1\IUSEUl\1. The National 
Aeronautical Collection by Paul E. Garber. 
9th ed. Washington, The Smithsoninn lnsti· 
tution. 167p. (Smithsonian ln~titution Puh
licntion 42:i5) $1.50 

JUVENILE 
APPLETON, VICTOR II [pscud.] Tom Swift 

and His Diving Scacoptcr. Illustrated h)' 
Graham Kyc, New York, Grosst~t & Dunlap. 
214p. (His New To1n Swift, Jr., Ad,·cnturc 
No. 7) Sl.OO 

CAMERON, ELEANOR. Stowaway to the l\Iush· 
room Planet. With Illustrations by Robert 
Henneberger. Boston, Little, Drown and Co. 
226p. S2.75 

COLBY, CARROLL B. Operation Watchdog; 
Rockets, Guided 1\lissiles, Aircraft, and 
Radar of Our Defenses. New York, Coward
McCann. 48p. 82.00 

COLE, LOIS DWIGHT. Linda's First Flight, by 
Nancy Dudley [pscud.]. Pictures by Sofia. 
New York, Coward·McCann. 48p. S2.00 

COOKE, DAVID C. How Airplanes Arc lila de. 
Now York, Dodd, ~lead & Company. 72p. 

81.95 
CORSON, HAZEL W. Peter and the Rocket Ship. 

Pictures by Will hun J an1es. Chicago, Becklcy
Cardy Co., 1955. 96p. 

DALGLIESCH, ALICE. Ride on the Wind, Told 
by Alice Dalgllcsch from the Spirit of St. , 
Louis by Charles A. Lindbergh. Pictures by 
George Schreiber. New York, Charles Scrib
ner's Sons. 32p. S2. 75 

DEL REY, LESTER. Mission to the Moon. Phila· 
delphia, John C. Winston Company. 218p. 
(A Science Fiction Novel) $2.00 

DOUTY, ESTHER M. Ball in the Sky. Illus
trated by Douglas Gorsline. New York, Hen.ry 
Holt. l90p. $2.75 

GARDNER, CHARLES. Come Flying with Me. 
New York, Sport She!£. 158p. $3.00 

GOODWIN, HAROLD L. The Real Book About 
Space Travel. Illustrated by Clifford Geary. 
Garden City, N. Y., Garden City Books, by 
arrangen1ent with Franklin Watts. l92p. 
(Real Books Series) SI.95 

IIELl\IERICKS, BUD. Arctic Bush Pilot. Boston, 
Little, Brown and Co. 180p. $3.00 

HILL, LENA C. and II. E. MEHRENS. The 
Farmer's Wings. Washington, National Avia .. 
tion Education Council, 1955. 44p. S.50 

LENT, HENRY B. The Helicopter Book. New 
York, The 1\-laemillan Company. 144p. $2.75 

LEWELLEN, JOHN. Tommy Learns to Fly. 11. 
lustrated by Leonard Kessler. New York, 
Thomas Y. Crowell. 42p. $2.50 

LEWELLEN, JOHN. True Book of Airports 
and Airplanes. Illustrated by Richard Galls. 
Chicago, Children's Press. 48p. $2.00 

MEADER, STEPHEN WARREN. Sabre Pilot. 11. 
lustrated by John Polgreen. New York, Har· 
court, Brace. l83p. S2.75 

MOORE, PATRICK. The Boy's Book of Space. 
New York, Roy Publishers. J44p. (The Boys' 
Book Series) S2.75 

O'MALLEY, PATRICIA. Happy Landings for 
Ann. New York, Dodd, Mead & Company. 
24lp. (A Dodd, Mead Career Book) S2.75 

PATCHETT, MRS. MARY ELWYN. Flight to 
the Misty Planet. Indianapolis, Dobbs-Merrill. 
236p. $2.75 

P6TTER, JEAN CLARK. Flying Frontiersmen. 
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New York, Tho l\lacmillnn Company. 212p. 
$3.00 

HOCKWELL, CAREY. The Robot Rocket. Willy 
Le)p, Techni~al Advif'cr. New York, Grosset & 
Dunlap. l8lp. (Tom Corbett Space Cadet 
Adventure, 8) Sl.OO 

SCIIEALER, JOHN M. Zip·Zap and His FlyinJ< 
Snuc~r. Illustrated hy Hans llclwcg. New 
York, E. P. Dutton & Co. liSp. $2.50 

WILKINS, HUGH P. Clouds, RinJ<s, and Croro· 
(Jiles; lly Spaceship Round the Planets. Il
lustrated by Anne !\lnrie Gauss. Boston, Little, 
Brown and Co. 148p. $3.00 

WOLLHEI!II, DONALD A. One Against the 
!\loon. CJc,·eland, World Publishing Co. 220p. 

•• ,. ' $2.75 
ZAREM, LEWIS and ROBERT II. l\IALTBY. Jlicw 

Ern of Flight; Aeronautics Simplified. New 
York, E. P. Dutton & Co. 176p. 83.75 

LAW 
HART, ~1. J. Outline of International A'\·iation 

Law. St. Louis, Parks College of Aeronau
tical Technology of St. Louis University. 
143p. $3.25 

MAINTENANCE AND REPAIR 
CIVIL AIR REGULATIONS AND REFEHE.."'CE 

GUIDE FOR A & E MECHANICS. 13th ed. 
Los Angeles, Aero Publishers, Inc. l20p. 

82.00 
U. S. BUREAU OF NAVAL PERSONNEL. A,·ia· 

lion Electronics Technician 3 & 2. Wash
ington, U. S. Go"t• Print. 011'. 467p. (Its 
Navy Training Courses) $1.75 

U. S. BUREAU OF NAVAL PERSONNEL. Para· 
rhutc Ri~gcr 3 & 2. Vol. l. Washin,:ton, 
U. S. Go,·t. Print. Off. 497p. (NAVPERS 
10453) $1.75 

U. S. DEPARTMENT OF THE AIR FORCE. 
Aircra(t 1\o[echnnic (Reciprocating I or 2 
Engine). Washington, U. S. Govt. Print. Off. 
423p. Sl.SO 

V?RIGH'f, WILLIAM N. A Simple Guide to 
Blueprint Rending, with Application to Air· 
«'raft. New York, 1\fcGraw-llill Book Cont
pany. 120p. $7.00 

MANUFACTURE 
AIRCRAFT INDUSTRIES ASSOCIATION OF 

A"ERICA, INC. Annual Report, 1955. Wash· 
ington, The Association. 32p. 

ALLEN, A. P. and B. V. H. SCHNEIDER. In· 
dustrial Relations in the California Aircraft 
Industry. Berkeley, University of California 
Institute of ln(lustrial Relations. 59p.. S.50 

ASHMEAD, GORDON B. Aircraft Production 
~\-lethods. Pltiladelphia, Chilton Company. 
293p. S7.50 

THE AVIATION INDUSTHY-A REPORT ON 
PLANTS AND FACILITIES. Edited by Hugh 
C. Judge. New York, Aeronautical Engineering 
Review. 32p. 

DAY, JOHN S. Subcontracting Policy in the 
Airframe Industry. Boston, IlarYnrd Univcr· 
sity, Graduate School of Business Adminis. 
tration. 339p. S4.00 

DOUGLAS, DONALD W. "Wings for the 
w-orld!" Tho "DC" Family in Global Service. 
New York, Newcomen Society in North Amer
ica, 1955. 24p. 

IIAHLAN, NEIL E. Management Control in Air· 
fran1e Subcontracting. Boston, Harvard rni
versity, Graduate School of Business Admin
istration, 269p. S4.00 

MANSFIELD, HAROLD. Vision, a Saga of the 



STRRTDPDUIIR® 
HYDRAULIC PUMPS and MOTORS for the AIRCRAFT INDUSTRY 

SERIES 65W 
VARIABLE DELIVERY 

PRESSURE COMPENSATED 
TYPE REGULATOR 

Ocsignc-0 to O?Crctc at s erv ice altl· 
tudc!l w il hout rese rvoir prcs..surhc!tion . 

These pump~ moc1 or sur-pa.!o.!l th e re

quirements o! Spcci fic c!lo n M"IL·P· 
7HOB. They o : c sell -priming and 
cc:c:om:nodc tc inlet prcuu:o's to 80 

ps ia._ Ncmtnp l de li veries o! 0 .25 to 10 
qpm. Spccta to 10.000 rp:-::1 on smelter 

!li:.cs.Continuous prcs.:surcs to 3000 p!li. 

SERIES 65f 
FIXED 

DISPLACEMENT 
Fo: usc at higher service 
altit udes withou t rcscn:oir 

pres.suri:a tion .Inlct pr C-5Surcs 
to SO psia: Nominal d elive ri es 
ol 0.5. 1, 2 and 3 gpm. 

SERIES 67V 
VARIABLE DELIVERY 

INLET FLOW REGULATOR 
The rnos t direc l know n 

rr.ethod o1 intcgro1 ma:x-b.u!:l 

pressure regulctiO!l. Ccpcci· 
lies range tro m o.as to 3 g_p:m. 
ove r two do:.:cn d i!l crcn t 
mode ls. 

SERIES 67MW 
VARIABLE DELIVERY 

DUAL PRESSURE 
SERVO CONTROL 

Selecti ve operation in either 
of two pressure ran ges. Hy · 

drau\ic: or electrico.l pi!Qt ccn· 
trol. Adoptable to SGW o::; 

· 67W Series Pumps. 

CAPACITIES: Rated at 1500 rpm. 
MAXIMUM CONTINUOUS SPUDS: 3750 rpm . 
MAXIMUM INTlRMITTENJ SPUDS: 4500 rpm . 
OPlRATING PRISSURlS: Cantlnuou• d\lty to l OOO p• l~ 

WATERTOWN DIVISI ON 
THE NEW YORK AIR BRAKE COMPAN Y 
STARBUCK AVENUE WATERTOW N· N 
INTERNATIONAL SALES OFFICE , 90 WEST ST ., NEW YOR K O, N, T. 

SERIES 54F 
HYDRAULIC 

MOTORS 

Ax icl p is ton , c-on.sa:m t dis· 

plccc mC!nt , r e ver s ible hy

d rcu Hc mo:ors. avoilablc in 
8 st::.cs from 0.1 tn 1.6 cu. b . 
pc.r :ev. displcccmenL 

SERIES 66W 
VARIABLE DELIVERY 

PRESSURE COMPENSATED 
TYPE RE&ULA TOR 

fluid Ce .. ·e ty b s ta.n tty 

'l."c!ied in ~t-o sys~e.w 
de:z crr..l!s. f shes f::'c=n ~ 

t~Sgp...~.lii:y~re:lP"' Cea. 

SERIES 165 
ELE<TRJ.C 

MOTOR DRIVEN UNITS 
Fe::: liSe L-:. ~ ut:n:..., o= 

ec::e..."'g e::l-'"Y cL-c:uibl • • ;.c o:: 
DC e.!ecr..r.U:: mn!Z:.oos b:r ll::tD. 

ccnfun!o~ on:d k.::c...~~n1 

d.u!y O?e.tt:tb.."'l.. A.::y c:=.-:t!d
nc.tic::;; of e.leetr'x =~ ad 

SlR.._-\ TO ?OWER ?-~. 

. 
\ 

"'·' '' .~.. v \ r- ~ 
' . \ ~ 
\ -
~· 

,-----------------~ I ~ ~TO\\X DIYISIU_ T 

I ~ X~n!:kA~u~'*~~~~v~New York 
Please- se.:~.::i me U!l! ;!-"'TU~.Ic~ o.n your STRA. TO. 
?0\\rt:S: = fi.yrl":ou! ~ Pu::;ps C. H:~d'mulic Motors. 

Nu:ne•----- ---- T tie•-- -----,,.-

Ca=>;><=•;....------~,---~'------

Arull~~-------~~-----,. 
, CUyc_ ____ ___,-•w;,..;:me _ __ c::ate _ __ _ 
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Sky. New York, Duell, Sloan, nod Pcnrce. 
389p. 85.00 

NEWHALL, RICHARD G., ed. llletal.-to.l\letal 
Adhesives for tho A•sembly of Aircraft. San 
Francisco, Western Business Publlcndons, 
1955. 63p. 84.00 

NORTH CAROLINA. UNIVERSITY. INSTITUTE 
FOR RESEARCH IN SOCIAL SCIENCE. The 
Soviet Aircraft Industry. Chapel IIlii, N. C. 
Tho Institute, 1955. 228p. (It• Soviet Plan• 
ning Study No. 4) 

SOCIETY OF AUTOMOTIVE ENGINEERS, INC. 
Aeronautical Drafting Manual. 6th ed. rev. 
New York, The Society. 210p. 84.50 

TITTERTON, GEORGE FRANCIS. Aircraft lila· 
terin]s and Processes. 5th cd. New York, Pit· 
man Publishing Corp. 415p. (Aeronautical 
Engineering Series) $6.00 

U. S. CONGRESS. HOUSE. COMMITTEE ON 
ARMED SERVICES. Report on Alrcrnft Pro· 
duetion Costs and Profits by the Subcommit
tee for Special Investigations. Washington, 
U. S. Govt. Print. Off'. 37p. 

U. S. CONGRESS. SENATE. COMMITTEE ON 
SMALL BUSINESS. The Aircraft Industry. 
Hearings pursuant to H. Res. 114. lllay 21 
and 22, 1956, Los Angeles, Cali£., June 27, 
28, and 29, 1956, Washington, D. C. Wash
ington, U. S. Govt. Print. Off'. 306p. 

MEDICINE 
COOMBS, CHARLES I. Survival in tho Sky. 

New York, William 1\-lorrow and Contpnny. 
256p. 83.75 

U. S. ,AIR FORCE MEDICAL SERVICE. Annual 
R.,Pbt-t of USAF Medical Service, July I, 
1954--June 30, 1955. Washington, Depart
ment of Defense. 474p. 

U. S. LIBRARY OF CONGRESS. TECHNICAL 
INFORMATION DIVISION. Aviation lllcdi
cine; an Annotated Bibliography. By Arnold 
J. Jacobius and Madeleine J. Wilkins. Wash
ington, Office of Technical Services. 204p. 
(PB 121543) $4.00 

MILITARY AERONAUTICS 
THE AIR OFFICER'S GillDE; A READY

REFERENCE ENCYCLOPEDIA OF MILITARY 
INFORMATION PERTINENT TO COMMIS
SIONED OFFICERS OF THE UNITED 
STATES AIR FORCE. 9th ed. Harrisburg, Pa., 
lllilitary Service Publishing Company. 561p. 

85.00 
THE AIRMAN'S HANDBOOK; A READY REF

ERENCE OF HELPFUL INFORMATION AND 
COUNSEL FOR ALL AIRliiEN OF THE 
UNITED STATES AIR FORCE. 7th ed. Har• 
risburg, Pa., Military Service Publishing 
Company, 1955. 535p. 83.00 

ARCO PUBLISHING COMPANY. How to Qualify 
for the United States Air Force Academy; the 
Arco Text for Test Training. New York, Arco 
Publishing Company, 1955. 214 p. (An Arco 
Career Book) $3.00 

ARNOLD, ELLIOTT. Rescue! New York, Duell, 
Sloan & Pearce. 348p. 55.00 

BABA, KAZUO, ed. General View of Japanese 
Military Aircraft in the Pacific War. Japanese 
Text with Separate English Translation. 
Hampden Bays, N. Y., Hampton Books, 1955. 
2v. $6.35 

BROPHY, ARNOLD. The Air Force; n Pimo· 
rama of the Nation's Youngest Service. Fore
word by Robert L. Scott, Jr. New York, Gil
bert Press, distributed by Julian Mcesher. 
362p. .s.oo 
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FAHEY, JA~IES C. USAF: United States Air 
Force nnd United States Army Aircraft, 19·£7-
1956. Falls Church, Va., Ships and Aircraft. 
32p. $1.50 

FRANCIS, CHARLES E. Tuskegee Airman; the 
Story of the Negro in the U. S. Air Force. 
Boston, Bruce llurnphric~, Inc. 225p.. S5.00 

GIBBS.S~IITII, C. H. nnd L. E. BRADFORD. 
World Aircraft Recognition. New York, John 
de Graff'. 269p. 53.50 

HEINKEL, ERi'iST. Stormy Life: ::\lemoirs o£ a 
Pioneer of tho Air A;.,;c. Edited by Jurgan 
Thurwald. Translated front the German. I'i(•w 
York. E. P. Dullon. 256p. 85.00 

HESS, DEAN E. Bailie Hymn. New York, Mc-
Graw-Ilill Book Company. 246p. 83.95 

LEE, ASHER. Air Power. New York, Frederick 
A. Praeger: 200p. $3.75 

LOCKWOOD, P.IARLES A. and IIANS CHRIS
TIAN ADAMSON. Zoomies, Subs and Zeros. 
New York, Greenberg. 30lp. $3.95 

OKUJ\IIYA, MASATAKE and JIRO IIORIKOSIII. 
Zero! With Martin Caidin. New York, E. I'. 
Dullon. 424p. $5.00 

OUELLETTE, VERNON. Airforce Handbook. 
San Francisco, Fearon Publishers. 460p. 

S:J.'>O 
SCOTT, ROBERT L., Jr. God Is lily Co-Pilut. 

With a Foreword by lllajor General C. L. 
Chennault. New York, DniJantine Books. s.:J5 

SHEA, NANCY B. The Air Force Dife. Rev. ~d. 
New York, Harper & Brothers. 407p. 53.50 

STOCKWELL, RICHARD E. Soviet Air Power; 
with Supplement. New York, Pageant Press, 
Inc. 238p. $7.50 

U. S. BUREAU OF. AERONAUTICS (NAVY 
DEPT.) U. S. Na'oy Aircraft Fire Fightinf! 
nnd Rescue nranuals; 1\lanl\,.SJII-..on Operational 
Practices in Rescue and. Extinguishment for 
Naval and 1\o[arinc Air Stations and Facilities. 
Wnshington, U. S. Govt. Print. Off'. 235p. 
(NAVAER 00-80Rl4) $2.00 

U. S. BUREAU OF NAVAL P.EI),SONNEL. Avia
tion Ordnance-!llan 3 & 2. Vol. 2. Wash
Ington, U. S. Govt. Print, 'Off'. 475p. (Navy 
Training Courses) 

U. S. CONGRESS. HOUSE. COl\ll\IITTEE ON 
APPROPRIATIONS. Department of the Air 
Force Approprintions for 1957. HearinJ!S .•• 
Washington, U. S. Govt. Print. _OfT. 1600p. 

U. S. CONGRESS. HOUSE. CO:IIMITTEE ON 
GOVERN1\IENT OPERATIONS. Naval Jet 
Aircraft Procuren1ent Program. Henrings .... 
October 24·27, 1956. Washington, U. S. Govt. 
Print. Off'. 306p. 

U. S. CONGRESS. SENATE. AR~IED SERVICES 
CO~I!IIITTEE. Study of Airpower. Hcarinf'S 
••• April 16-July 19, 1956. Washinf!lon: 
U. S. Govt. Print. OfT. 23 pts. $5.55 

U. S. DEPARTl\IENT OF THE AIR FORCE. Air 
Force Chaplain. Washington, U. S. Govt. 
Print. OfT. 167p. 52.00 

U. S. DEPARTl\IENT OF THE AIR FORCE. Air 
Force Register. January I, 1956. Washington, 
U. S. Govt. Print. OfF. 7llp. 53.75 

PILOTING 
CIVIL AIR REGULATIONS AND FLIGHT 

STANDARDS FOR PILOTS. 16th ed. Los An
geles, Aero Publishers, Inc. 144p. $2.00 

LINDBERGH, ANNE MORROW. Llst<'n! The 
Wind. New York, Dell Publishing Company. 
224p. (Dell Book D-182) $.35 

LINDBERGH, CHARLES A. "We." New York, 
Grosset & Dunlap. 230p. (Great Adventure 
Library) $1.95 



NEW FLYING "WORK HORSE" JOINS USAF 
First Delivery of lockheed C-130 Hercules 

with Allison Prop-Jet Power 

It can take aboard a 5,000-gallon fuel tank· and 
tractor. 

It can carry 60 to 90 fully equipped combat 
troops- and land on small, hastily prepared 
fields close to combat areas. 

It can airlift up to 20 tons of cargo swiftly and 
efficiently- and make parachute drops for on
the-spot aerial delivery. 

It's the great new "work horse" of the Air 
Force-Lockheed's versatile C-130 Hercules 
-now being delivered to the Tactical Air 
Command's 18th Air Force at Ardmore Air 
Force Base, Oklahoma. 

Powered by four 3,750-horsepower Allison 
T56 Prop-Jet engines driving three-bladed 
Aeroproducts Turbo-Propellers, the C-130 
attains speeds of over 350 miles per hour-

more than 100 miles per hour faster than 
other tactical transports. And it does this at 
less rlzan half the ton-mile cost of its nearest 
competitor. 

This great new concept in aircraft power re
flects Allison's unmatched e;~:perience in the 
design and development of aircraft turbine 
engines and turbo-propellers. 

AlliSON DIVISION OF GEMEIAt MOTOIS-Inlfianapalls, Indiana 

PROP-JET POWER 
VERSAT ILE P . W ER FOR JET AGE FliGHT 
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LYON THOBURN C. Practical Air Na>·lgation. 
7111 ' ed., rev. Annapolis, 1\ld., Acronouticol 
Services, Inc. 83.00 

ROWE, BASIL L. Under My Wings. New York, 
Bobbs-:Uerrlll. 256p. 84.00 

ROYCE, •:UICIIAEL. Studies for Student Pilots. 
New York, Philosophical Library. 282p. $6.00 

ST EXUPERY, ANTOINE DE. Night Flight. 
New York, New American Library. (Signet 
Book) $.25 

U. S. BUREAU OF NAVAL PERSONNEL. Aerog
rapher's lllate 1 and C. Washington, U. S. 
Govt. Print. Off. (liS Navy Training Courses) 

$1.50 
U. S. BUREAU OF AERONAUTICS (NAVY 

DEPT.) Survival Training Guide. Washing
ton, U. S. Govt. Print. Off. lv. (NAVAER 
00-SOT-56) $1.75 

U. S. CIVIL AERONAUTICS AD:\IINISTRATION. 
Facts of Flight; Information About the 
Operation of Private Aircraft. Rev. cd. 
Washington, U. S. Govt. Print. Off., 1955. 
4lp. 8.50 

U. S. CIVIL AERONAUTICS ADl'IIINISTRATION. 
Flight Instructor's Handbook. Washington, 
U. S. Govt. Print. Off. 137p. (CAA Tech
nical Manual 105) 81.50 

U. S. DEPARTMENT OF THE AIR FORCE. 
Aircraft Accident: Prevention, Investigation, 
Reporting. Washington, U. S. Govt. Print. OfF. 
188p. (Air Force lllanual AFI\1 625) 

U. S. BUREAU OF AERONAUTICS (NAVY 
DEPT.) High _Altitude Sense. Washington, 
U. S. Govt. Prmt. Off. 48p. (NAVAER oo. 
80Q-R) $.35 

U. S. DEPARTMENT OF THE AIR FORCE. Air· 
craft Engineering for Pilots. Washington, 
U. S. Govt. Print. Off., 1955. 34lp. (Air 
Foree Manual AFM 51-42) 83.50 

U. S. DEPARTMENT OF THE AIR FORCE. In
strument Flying Techniques and Procedures 
for Jet Aircraft. Washington, U. S. Govt. 
Print. Off. 107p. (Air Force Manual AFI\1 
51-45) $1.50 

U. S. DEPARTl'IENT OF THE AIR FORCE. Sur
vival Training Edition. Washington, U. s. 
Govt, Print. Off. 373p. (Air Foree l'llanunl 
AFlll 64-3) 82.75 

U. S. DEPARTMENT OF THE AIR FORCE. 
Weather for Aircrcw Trainees. Washin~ton 
U. s. Govt. Print. Off. 157p. (Air Foree Man~ 
ual AFM 105-5) 81.75 

ZWENG, CHARLES A. ami ALLAN C. ZWENG. 
Airline Transport Rating. 8th rev. ed. North 
Hollywood, Calif., Pan American Navigation 
Service. 354 JJ. $5.50 

POWER PLANTS 
FLIGHT SAFETY FOUNDATIO}V. Aircraft Fuel. 

"ng New York, The Foundallon. 42p. 
GENERAL ELECTRIC COMPANY. AIRCRAFT 

GAS TURBINE DEVELOPMENT DEPART
MENT Properties of Combustion Gases. Sys
tem C~H2a-Air. New York, IUeGraw·Hill Book 
Company. 2v. • $75.00 

HUMPHRIES, JOliN. Rockets and Gt~~ded Mis· 
siles. New York, Tbc Macmillan Company. 
229p. $6.00 

LEWIS, B., R. N. PEASE, and H. S. TAYLOR, 
eds. High Speed Aerodynamics and Jet Pro
pulsion. Vol. 2. Combustion Processes. 
Princeton, N. J., Princeton University Press. 
662p. $12.50 

NORTHWESTERN UNIVERSITY. Proceedings of 
the Gas Dynanlics Symposiun1, August 22-24, 
1955. Edited by Donald K. Fleming. Spon-
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sorcd by Northwestern University and the 
Anterican Rocket Society with the Coopera
tion o£ the Air Research and Dc,·elopment 
Command, United States Air Force. E,·anston, 
Ill., Northwestern University, 28·1p. 8·1.00 

S~IITII, C. W. Aircraft G,a• Turbines, N~,.· 
York, John Wiley & Sons, 4-Uip. $8.75 

SUTTON, GEORGE P. Rocket Propulsion Elc· 
ments; an Introduction to tho Enginoering 
of Rockets, 2nd ed. New York, John Wiley & 
Sons. 483p. 810.25 

WILKINSON, PAUL II. Aircraft Engines of the 
World, 1956. 14th cd. New York, The ,\u
thor, 225 Varlck St. :120p. $15.00 

ZAEIIHINGER, ALFRED J. Solid Propellant 
Rockets; an Introductory Handbook. '\l.ryan
dotte, 1\licb., Box 1112, Anterican Rocket 
Co. 162p. 84.00 

REFERENCE WORKS 
AERONAUTICAL ENGINEEHING CATAI.OG. 

Twelfth 1956 edition. Editor: Beverly A. 
Dodge. New York, Institute o£ the Aeronau
tical Sciences, 354p. $7.50 

TilE AIRCRAFT YEAR BOOK 1955. Official 
Publication of the Aircraft Industries Asso
ciation of AnJcricn, Inc. Thirty-seventh an
nual edition. Washington, Lincoln Press, Inc. 
479p. $6.00 

A:\IERICAN AVIATION WORLD WIDE DIREC
TORY. Vol. 17, Nos. 1 and 2, Sprlng-Sum
Jncr and Fall-Winter 1956. Washington, 
A1nericnn A'·iation Publications, Inc. 2v. 

Per Issue $9.00 
AVIATION FACTS AND FIGURES, 1956. Edited 

by Ben S. Lee. Official Publication of the 
Aircrnft Industries Associntion of Amerlcn, 
Inc. Wnshfngton, Lincoln Press, Inc. 103p. 

81.00 
ESTEP, RA Yl'IIOND. Air Power Bibliography. 

:l\laxwcll Air Force Base, Ala., Documentary 
Rcscnrch Division, Research Studies lnsthuh·. 
Air Unh·ersity. 200p. 

GREEN, WILLIAM and GERALD POLLINGER. 
The Aircraft of the World. Rev. and enl. ed. 
New York, Hanover House. 21lp. 87.95 

HEFLIN, WOODFORD AGEE, ed. The United 
States Air Force Dictionnry. Wasl1ington, 
U. S. Govt. Print. Off. 578p. 83.00 

HEFLIN, WOODFORD AGEE, ed. The United 
States Air Force Dictionary. Princeton, N. J .• 
D. Van No~trnnd ComtJnny. 578p. 84.75 

JANE'S ALL THE WORLD'S AIRCRAFT. 1956-
1957 cd. New York, lllcGraw-Hill Book 
Company. h·. 0 $25.0 

NATIONAL AVIATION EDUCATION COUNCIL. 
A"·iation Eclucation Bibliography (Elcmcn• 
tary School). !\Irs. Kathryn S. Howie, com
piler. Washington, The Council. 27p. 

RISTOW, WALTER W. Aviation Cartography; 
a llistorico-Bfbliographic Study oC Aeronauti
cal Charts. Washington, Card Division, Li
brary of Congress. 114p. $.85 

U. S. AIR FORCE. AIR TRAINING COl\11\IAND. 
Glossary oC Observer Terms. Washington, Air 
Training Command. 94p. (Its ATRC lllanual 
50-5) 

U. S. AIR COMMAND AND STAFF COLLEGE. 
Glossary o£ United States Air Force Termi .. 
nology. English-Spanish. Maxwell Air Force 
Base, Ala., Air University, 1955. 27p. 

U. S. AIR UNIVERSITY. A Professional Reading 
Guide for Air Force Officers. Officer Person
nel. 9th ed. Washington, Department of the 
Air Force. 37p. (Air Force Pamphlet AFP 
36-5-1) 

I 
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FIRST IN FUEL METERING 

LEADER IN LANDING GEAR 

--------------------------------
BENDIX BUILDS BEST! 

RESEARCH ENGINEERING MANUFACTURING 

SERVICE FINANCIAL STABILITY SPECIALIZED KNOWLEDGE 

Bendix Products Division of the Bendix Aviation Cor
poration has specialized for more than thirty years in 
two highly technical phases of aviation-fuel metering 
and landing gear. 

That's why Bendix Products' accumulative knowl
edge of research, engineering and manufacturing 
offers to air frame builders and engine manufacture rs 
the best solution to better products, quicker deliveries 
and lower costs in fuel metering, landing gear, 
wheels, brakes and components. 

BENDI X PR O I1UCTS 
DIVISION SOUTH BEND INDIANA 

~ Ull---••-

Export Sales: Bendix International Division • 205 East 42nd Street, New York 17, N. Y, 
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WHERE 
EXPERIENCE 

IS VITAL 

SIMMONDS PRECISION PRODUCTS 
ELECTRONIC HYDRAULIC 

Lightweight Pacitron Fuel Gage Systems: Fuel measurement and 
fuel management systems incorporating lates t technological im
provements are available in the famous Pacitron systems. Specifica
tion of these systems in the latest military and commercial aircraft 
emphasizes Simmonds' continued leadership in the field. 

Simmonds SU Fuel Injection Systems: The only advanced type fuel 
injection system now in production for medium h.p. gasoline engines, 
the SU System has been proven in field t es ts . to give economies up to 
25%. Eliminates icing problems, gives improved cold starts. 

Precision Push-Pull Controls: Simmonds Push-Pull Controls are 
positive, precise ~nd r_ugged. Capable of heavy loads and accurate 
operation under VIbratiOn, continuous cycling, t emperature extremes, 
e tc. Proved in millions of miles of service on ai rcraft engines, pres
surized doors, e tc. 

Cowling ana Access Latches: Heavy duty flush fitting a ircraft latches 
for installation on cowlings a nd access pa nels . Two-piece toggle type, 
a v ai lable to fit a wide r a nge of structural curvatures. 

Liquid Level Sensing Systems: Working independently of the fuel 
gage system, this thermistor sensing system indicates accurately the 
precise time at which fue l, oil or other liquid goes above or below 
a ny designed level. It also automatica lly stops or starts pumps or 
v a lves to tra nsfer the liquid from one t a nk to another. The system 
has no tubes or moving parts, is compact and dependable. Operates 
on military aircraft fuels. oils and a wide variety of other liquids. 

Detailed literature available on all the above products 

Simmonds 
AEROCESSORIES. INC. 

General OHices: Tarrytown, New York 

Branch Offices: Detroit, Michigan • Dayton, Ohio • St. louis, Missouri • Washington , D.C. 
Dallas, Texas • Wichita, Kansas • Glendale, California • Seattle, Washington 
Sole Canadian licensee: Simmonds Aerocessones of Canada limited • Montreal 
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The first Pantg base BLC transport 

The usefulness of military transport aircraft 
has been extensively increased with the intro
duction of the Stroukoff C-134. Produced for 
the United States Air Force this rugged heavy
weight requires e:-ctremely short take-off and 
landing runs and can operate from any surface 
-land, sand, ice, water, etc. Advanced airframe 
design has been combined with Stroukoff Pan
tobase and Boundary Layer Control Systems 
to produce a new type of aircraft equipped 
for a variety of assault a nd logistic missions 
requiring operation without the limitation of 
conventional runwa ys. T he Stroukoff C-134 
is destined for an important r ole in modern 
military strategy. 

l n teresti11g opp<rrtunitiBB jor quaJi.fied engineers 
in 711an y fields e:xist at S troukofj. 

AIRCRAFT CORP. 

W 'E S T T R E N T 0 N o N co • ..1 • 
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U. S. CIVIL AERONAUTICS ADMINISTRATION. 
Statistical Handbook of Civil AYiation, 1956. 
Washington, U. 5. Govt. Print. Off. 13lp. 

S.55 
U. S. DEPARTliiENT OF THE ARMY. ARl\JY 

LIBRARY. Guided Missil es ; a Scl cctCd~ Lis t 
of Titles. Was hingto n, Army Library. 9lp. 
(Its Special Bihliography, no. 4) 

ROTOR AIRCRAFT 
AJ\IERICAN HELICOPTER SOCIETY. Proc~eol· 

ing s of the S cc ont_( Annu:1l \Vcs t c rn Forum, 
Scptcrnbcr 21 and 22, 1955, Los An g eles . 
New York, The Society, 1955. 17lp. 55.50 

A~rERICAN HELICOPTER SOCIETY. Proceed· 
ings' of the Twelfth Annual National Forum , 
Washington, May 2-5, 1956. New York, The 
Society. lOOp. S4.25 

RARCLA Y, F. DORN and GORDON S. WILEY. 
Helicopt e r Navigation Rcrjuircmcnt s . I\lcn1o 
Park, Calif., Standard RcscarSh ·· In stitut e, 
1955 .97 p.'t. 

LIBERATORE,' EUGENE K. Weights and RaJ. 
ancc. Washington, Office of Technical Scrv .. 
ices , Department of Comme rce . 89p. S2.25 

SHAPIRO, JACOB." Principles of H elicopte r 
Engineering. ~ New York, 1\IcGr:aw .. Hill Dook 
Company~ 1955. 4,33p. 812.50 

THIRD CONVERTJRLE AIRCRAFT CO;''IGRESS. 
Held at .tl£c "lFr~n~.1in I~1Btitutc , Phil ~dcli)hi3 , 
November '25, 1955. Report of ' Proceedings. 

, 1\'larion StatiQn, ~a-r · Distdhutcd ·by E. Burke 
Wilford . 94p. S2.00 

U. S. ARMY. FAR EAST · CO~JMAND. Helicop
ters ln Korea, July 1, 1951- Aug u s t 31, 
1953. ];'ort Eustis , Va., U. S. Army Trans .. 
portation School, 1955. 96p. 

U. S . CIVIL AERONAUTICS ADMINISTRATION. 
Rotorcraft Airworthin ess : Trans port Catc~ 
gorics, Effective August I , 1956. 'Vashing ton! 
U. S. Govt. Print. Off. 34p. S.25 

WILLIAM'S, SAMUEL C. Report on the Delicop· 
tcr. The Helicopter and Its Role as a Trans .. 
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Designs available 
permit single or 
multiple range 
linear output from 
non-linear input 
function, and 
operation over wide 
ranges of environ· 
mental conditions. 

Designs available 
for operation 
to 160° C. 

port Vehicl e . Hoboken, N . ]., Stevens Book 
Store, St e , 'cns Ins titute of Technology. 220p. 

S2.50 
SA 'rnLLITES 

BERGAUST, ERIK"· and · WILLIAM BELLER. 
S at el lit e ! F o r e wo rd b y Pro ~csso r H e r m ann 
Ohe rth. Garde n C it y, N . Y., Uano,·c r B o o s e. 
287p. 8 3 .95 

EAHTH SATELCITES AS HESEARC£:1 VE -
I:IICLES . Pro ceeding s, S ymp o s ium H old April 
1 8 , 1956, a t Franklin Ins titut e , Phil a delphia. 
Philadc lphiu, The Franklin Ins titut e . 115Jl. 
(Journal of th e Franklin In s titute MonO· 
g raph N o . 2) 5 2 .50 

MOORE, PATRICK. Earth S at e llit es . lllus1ratcd 
h y Ir,' in g: G e iss. New York, W. '\V. Norton. 
14-Up. S2.95 

VAN ALLEN, JAME S A , c d. Sci c..nti.fi c Uses o f 
Earth Sate llit es . Anu Arl•or, i\H ch., Uni\' c r s ity 
of Mic higa n P ress . 3 20p. SlO.OO 

SPACE FLIGHT 
C JJAMREHS, BRADFORD. The K e y to Int e r· 

plane tary S pace Tra,•c l. Illu s trated b y E" c 
Chamb e r s . Ne w York, S trp. von Publish e r s . 
66p. ' 81.50; paper Sl.OO 

GAUL, ALDRO T. Th e Comple te Oook of S pace 
Trave l. Illus trat e d b y 1.Virg il Finlay, and In· 
e ludin g an .AH~itm of His tori c al Space Tra\'e l 
Art Prepare d ~ hy Sam !\~qs kowitz. Cleveland , 
World Publi shing Co. 1.5.9t•· S4.95 

GOODWIN, HAROLD L. The Sc ie nce Book of 
Space Trave l. New York, Po c k e t llooks, Inc . 
213 p. (Cardinal edition C-207) S.35 

LEY, WILLY and WERNER VON BRAUN. The 
EXJ)loration of l'dars . New York, The Viking 
Press . l76p. S4.95 

MALLAN, LLOYD. 1\l c n, Ro ck e t s and Space 
Rats . Fore word by T. S. Powe r. Ne w York~ 
Julian M essner, In c . 3 35p. 55.95 

MALLAN, LLOYD. Secr e ts of Space Flight. 
New York , Arco Puhlis hing: Company, In c . 
14'1-p. (A Fawcett l:low-to Rook, 298). $2.00 

potentiometer type 
transducers for use at 
temperatures between 
-60 ° C. and +120° C. 
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THE 

SKY IS 

OUR 

w ·ORLD 

~ 

From advanced research into the fundamentals of the universe-gravity, 

nucleonics, astro-physics-to the development of many of today's most im

portant flight and weapon systems, Martin engineering activities are among 

the most exciting in the aircraft industry. 

If you are interested in watching tomorrow materialize, •vatch Martin 

today. 

BALTIMORE · DENVER· OR LANDO 

23 



This roster of Lear aviation 
products is, of necessity, 
incomplete. Many of these 
products are frequently 
combined to form an infinite 
variety of additional products 
or systems. Onhr enough 
typical devices aie: show,n he?'e 
to demonstrate Lear's mastery 
of a field of science and ...._ 
technology that uses thousands 
of such building blocks for 
meeting the highly specialized 
requirements of modern 
aircraft and missiles. 

0 fiight cont1·ol systems 
Automatic altitude controllers 
Automatic approach couplers 
Automatic Mach number controllers 
Automatic pilots (lightplane) 
Automatic pilots (high·performance) 
Automatic pitch. yaw, and roll dampers 
Automatic rudder controllers 
Automatic wing flap systems 
Missile control systems 
Test equipment 

a flight reference systems 
No-gimbal-lock vertical gyro indicators 
Stable platforms 
Test equipment 
Three-axis gyro indicators 
yertical gyro indicators 

·· .. , ___ •·· 
--[___~·------_.:;_,~ 

! -----=-T _______ -------
LEAR I PRODUCES 

I '------
· ----------- _ . ., -- - -· ·--

Y navigational systems 
Automatic radio direction finders 
Glide slope receivers 
High-latitude gyro compass systems 
Integrated ADF-magnetic compass systems 
Localizer receivers 
Marker beacon receivers 
VHF Ornnirange receivers 

~ electro-mechanical systems 
Artificial feel systems 
Camera positioners 
Canopy control systems 
Carburetor air door controllers 
Convcrtipla ne rotor posi tioning sys tems 
Cowl flap positioners 
De-ici ng valve positioners 
Engine throttle controllers 
Gas, hydraulic. fuel, valve positioners 
InleT screen retraction systems 
Inle t vane angle controllers 
Jettison systems 
Landing gear lock systems 
Mechanical advantage ratio changers 
Oil cooler flap controllers 
Parachute door systems 
Precision remote positioning systems 
Supercharger blower shifters 
Test equipment 
Throttle friction controllers 
Trim tab positioners 
Turbo-prop clutch valve controllers 
\Ving fl ap positioning systems 

'A electro-mechanica l components 
Linear actuators 
Rota ry actuators 
Servo actuators 
Power units 
Actuator controls 
Alternators 
Capstans 

Freewheeling clutches 
Friction clutches 
Magnetic clutches 
Slip overload clutches 
Electromagnetic brakes 
Flex drive u's , hex's, L's, and r's 
Flexible shafts 
Gearboxes 
Handcranks 
Motors ( AC and cc) 
Enclosed fan motors 
Explosion proof motors 
Gearhead motors 
Hi gh frequency motors 
Hi gh temperature motors 
Miniature motors 
Pneumatic motors 
Servo motors 
Torque motors 
Screw jacks 
Load limit switches 
Position limit switches 
Programming switches 

~ instruments 
ADF indicators 
Attitude indicators, 2-axls 
Attitude indicators, 3-axis 
Directional indicators 
ILs indicators 
Integrated ADF-magnetic indicators 
Trim indicators 
Tuning meters 
Omnirange indicators 

p. instrument components 
Altitude transducers 
Vacuum tube amplifiers 
Magnetic amp1ifiers 
Printed and etched circuit amplifiers 
Transistor amplifiers 
Displacement gyros 

Executive Offices: 3171 South Bundy Drive, Santa Monica, California • Grand Rapids Division: 110 Ionia Avenue 
L earCal Division : 3171 South Bundy Drive, Santa Monica, California • Lear-Romec Division: Abbe Road, Elyria., Ohio 
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Dynamic pressure transducers 
Gravity-sensing switches 
1\-t:agnetic modulators 
Magnetic powder clutches 
AC and nc servo motors 
Electric gyro motors 
Flag motors 
High-frequency motors 
Torque motors 
Power converters 
Rate generators 
Rate gyros 
Resolvers 
Synchros 
Synchro repeaters 

1/J communications systems 
tnrF. VHF. ur, MF, and LF receivers 
VHF transceivers 
VHF, HF, and MF transmitters 
ADF receivers 

Antenna falrleads 
Antenna reels 
Antenna tuning coils 
Cable assemblies 
Coil assemblies 
Crystals 
Dynamotors 
Headsets 
Loudspeakers 
Amplifying loudspeakers 
Noise.c:ancelling microphones 
Radio noise lilters 

I!J test equipment 
Bench test cable assemblies 
Electronic test sets 
Field strength meters 
Pressurizing test kits 
Universal electro-mechanical test stands 
Universal motor test stands 

Hand operated pumps 
Heater.fuel pumps 
Hydraulic pumps 
Hydraulic oil booster pumps 
Hydrogen peroxide pumps 
Lube oil and scavomge pumps 
Multiple-element pumps 
Oil transfer pumps 
Scavenge pumps 
Smoke pumps 
Submerged fuel booster pumps 
Vacuum pumps 
Water pumps 
Radar pressuriz!D& kits 
Rocket engine fueling nozzles 
Air relief valves 
Cheek valves 
Hydraulic valves 
Hydraulic servo valves 
Isobaric relief valves 
Pressure regulating valves 
Vacuum valves Airport traffic transceivers 

Monitoring transceivers · 
Portable transceivers 
Telemetering receivers 
Test equipment 

lJ fluid handling equipment 
Absolute pressure switches 
Bombsight and instnunent desiccators 
Canopy seal pressurizing kits 

-;; miscellaneous 

E communications components 
Audio frequency amplifiers 
Vacuum tube amplifiers 
1\o'Iagnetic amplifiers 
Power amplifiers 
Printed and etched circuit amplifiers 
Transistor amplifiers 
Aircraft broadband antennas 
Ground plane antennas 
LF·M:F whip antennas 
Loop antennas 
Mobile antennas 
Trailing wire antenrias 
uuv~vur whip antennas 
VHF Omnirange antennas 

Cooling units for elec:tronic assemblies 
Dehydrators 
Fuel flow dividers 
Pneumatic actuators 
Pressurizing control panels 
Alcohol pumps 
Anti.<fetonant injection pumps 
Ballast pumps 
Bilge and refueling pumps 
Dry air pumps 
Electric motor driven pwnps 
Ethylene glycol and coolant pumps 
Ethylene oxide pumps 
Fuel pumps 
Fuel booster pumps 
Fuel filter de-icer pumps 
Fuel transfer pumps 

Airborne television lns1allations 
Aizplane brake modernization kits 
Auxiliary power supplies 
Electronic chassis assemblies 
Enc:utive airplanes 
Periscope prism selectors 
Precision remote positioners 
Printed circuits 
Radomes 
Wue harnesses 

LEAR 
N.W., Grand Rapids, Michigan • Aircraft Engineering Division: SantA Monica Airpol't, SantA Monica, California 
Lear S.A.: Aeroport Cointrin, Geneva, Switzerland • Lear Electronic GmbH: Munchen 64, Flughafen, Gennany 



The AIRCRAFT YEAR BOOK 

SUMMARY STATISTICS 
The following statistics nrc .:18 nearly up-tu-datc ns was ))racticablc nt the time the Y car Book 

went to press. WJacrevcr possible, last-ntinutc, 19:i6 figures were included in tbo n1ain text 
oC the hook, and n1ay he found under appropriate cltaptcr beadings. 

The Editors 

AVERAGE WEEKLY HOURS IN THE AIRCRAFT, ENGINE, PROPELLER, 
. AND PARTS INDUSTRY 

(Source: Aircraft Industries Association) 

Other 
Year Aircraft Aircraft Aircraft Alrcra£& 
and and Aircraft Engines Propellers Parts 

!\Iouth Parts and and and 
Parts Part• Equipment 

1954 40.9 40.9 40.7 39.4 41.2 
1955 41.3 41.2 •U.O 41.6 41.7 

1956 

January 42.0 41.7 42.7 41.6 42.3 

February 42.0 41.7 42.4 41.8 42.5 

l\larch 41.7 41.6 41.7 41.4 42.3 

April 41.7 41.6 41.6 41.9 42.4 

l\lay 41.8 41.6 41.6 42.6 ·12.9 

June 41.7 41.3 41.8 42.0 43.2 

July 41.93 41.7 42.23 42.63 42.3• 

August 42.3 42.0 43.1 42.3 42.5 

AVERAGE WEEKLY EARNINGS 

1954 85.07 85.07 85.06 82.:!5 85.70 
1955 89.62 89.40 88.97 90.69 90.49 
1956 

J"anuary 92.82 91.32 96.08 92.77 95.18 
February 92.82 91.74 94.55 92.38 95.20 
March 92.57 91.94 92.99 91.91 94.33 
April 93.83 94.02 93.35 93.44 95.82 
May 94.47 94.•13 93.18 95.42 97.38 
June 94.66 93.75 94.89 94.92 99.36 
July 95.95a 95.·193 96.223 97.133 96.873 
August 97.29 97.02 98.70 94.75 96.90 

AVERAGE HOURLY EARNINGS 

1954 2.08 2.08 2.09 2.09 2.08 
1955 2.17 2.17 2.17 2.18 2.17 
1956 

January 2.21 2.19 2.25 2.23 2.25 
February 2.21 2.20 2.23 2.21 2.24 
March 2.22 2.21 2.23 2.22 2.23 
April 2.25 2.26 2.22 2.2:! 2.26 
May 2.27 2.24 2.24 2.24 2.27 

June 2.27 2.27 2.27 2.26 2.30 
July 2.293 2.293 2.283 2.28 2.293 
August 2.30 2.31 2.29 2.24 2.28 

• Revised 
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Gear Type .FUEl PUMPS 

Vane Type FUEl PUMPS 

MAIN FUEl CONTROLS 

AFTERBURNER 
CONTROlS 

NUMBER CHOICE for 
FUEl CONTROl SYSTEMS 

AND ACCESSORIES 
COMPLETE SOURCE 
RESPONSIBILITY 
FINE STANDARD OF MANUFACTURING SKILL 

IT IS A FACT .•. that Chandle r-Evans Fuel Controls and Accessories 
have played an important part in the rapid progress of modern avia
tion . Many of the significant achieve ments have been- and are now 
being made -in CECO-equipped aircraft. 

THIS IS THE REASON • .. for CECO's firmly established position of 
leadership: Only Chandler-Evans manufactures complete fuel systems 
with all un its and accessories eng inee red and con structed to work 
together a s a perfectly coordinated team. And this is made possible by 
CECO's comple te, fully integrated product ion team: creat ive engineering, 
exhaustive research, precision manufacturing, conscientious craftsmanship 
and rigid testing . All this is at your service when you specify CECO ..• 
when you hand your project to CECO for development. 

FOR COMPLETE INFORMATION . . . about the complete line of 
Chandle r-Evans Fuel Pumps, Controls and Accessories 
. .. for new developments or specific recommendations 
to solve special problems . .. write on your Company 

lette rhead direct to West Hartford. 

CHAND 1 ER- EVANS 
WEST HARTFORD 1, CONN., U.S.A. 

PROTEK·PlUGS 
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NUMBER OF ENGINES PRODUCED 
1917-1956 

Total !UIIItary 

1917-1919 •••••••••••.••••••••••••..•••••••••••••••••.•••••••••• N.A. 
1,896 
1,980 
2,736 

2,965 
4,237 
6,084 

44,453 
1932 
1933 
1934 
1935 
1936 

1937 
1938 
1939 
1940° 
1941" 
1942• 
1943° 
1944° 
1945° 
1946 
1947 
1948 
1949 
1950 

1951 
1952 
1953 
1954 

1955 
1956 

N.A. 
11,172 

N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 

43,407 
21,178 

N.A. 
N.A. 
N.A. 
N.A. 

31,382t 
41,147C 
27,519C 
20,639t 

24,500t 

1,085 
860 
688 
991 

1,804 
1,989 

N.A. 
N.A. 

22,667 
58,181 

138,089 
227,116 
256,911 
109,650 

2,585b. 

4,808 
N.A. 
N.A. 
N.A. 
N.A. 

26,000C 
34,500t 
22,000t 
13,000C 
12,500c 

•Ezcludes aircraft engines produced for other than aircraft use. 

N.A. 
813 

1,120 

2,0-18 
1,974 
2,433 
4,095 

N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 

40,822 
16,370 
9,039 
3,982 
4,31·1. 
4,580 
5,382 
6,647 
5,519C 
7,639 

12,000t 

bEzcludes experimental engines, engfnes c1nssi6.ed by the armed forces as secret or confidential, 
engines for non-man-carrying, pilotless aircraft., jet assist mechanisms. 

CAIA estimate. 

Source: 1917-194-7-AIA Aircraft Year Book, 1948, P. xxl. 
1948-1956-Bureau of Census Facts for Industry Series l\142A. 

SHIPMENTS OF CIVIL AIRCRAFT ENGINES 
1956 

(Source: Bureau of Census, Facts for Industry, Series l\142A.) 

Month 

January ......................................................... . 
February •••••...••.......•••••..•...•..•••.............•..•.•... 
March ........................................................... . 
April ............................................................. . 
May ............................................................... . 

June 
July 
August 

Seplentber •••••••••••••••••••• •••••••••••••••••••••••••••••••••• 
October .......................................................... . 
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Number o£ Horsepower 
Engines (in thousands) 

930 381 
976 401 

1,065 432 
949 431 

1,038 503 
977 459 

996 444 
1,038 432 

793 481 
902 536 

Tot:.tl Value 
(Thousands 

of Dollars) 

6,800 
6,923 
7,600 
7,967 
9,<159 
8,682 
8,420 
8,036 
9,938 

10,677 



When the weather ahead looks Like this, 
the old rule book says "go around!" But 
not when you have RCA's AVQ-10 
Weather Radar in the business aircraft 
you are operating. Its scope will point 
out to you, night or day, or in IFR con
ditions, non-turbulent paths through or 
between storm areas that may save time
wasting, costly detours and give you and 
your traveling companions a smoother, 
more comfortable ride. 

In addition to giving you this "look
see" into the weather as far as 150 miles 
ahead, the A VQ- 10 provides detailed 
ground-mapping information. It is the 
first weather radar to use the "C-Band" 
(5.6 em) frequency, ideal for storm de
tection and penetration. Because of its 
lightness, efficiency and dependability, 
the AVQ-10 has been specified as stan
dard equipment by many of the world's 
leading air lines and by operators of 
business aircraft. 

for further information, contact 
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T he airplane illustrated i s a cop11)o site 

since, obviou.sly, no sin g le plane cnnies all 

of the B endix equi pm cnt on these pages . 

However, Inany Bendix produc ts fl y with 

every U . S . fighting plane and arc u sed ex

tensively on · eonu n er cial , e xecuti ve and 

pri':ate planes a s well. 

Airborne "Weather" Radar 
Radio Noise Filters 
Switches 
Flow Equalizers 
Vacuum Operated Instruments 
Fillers for Aircraft Heaters (Auxiliary, 

Engine, Cabin) 
Pneumatic System Filters 
Dynamotors 
Blower Motors 
Band-Change Motors 
Booster Dy.na motors 
Actuator Motors 
Special Inverters 
Aircraft lnterphone Systems 
Radar 
Radio Transmitters 
Radio Receivers 
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Radio Communication Systems 
Electronic Navigational Equipment 
Automatic Radio Compass 
VHF Omni-Directional Range 

Equipment 
Automatic Pilot and Flight Path 

Control Equipment 
Autosyn* and Magnesyn* Remote 

Indicating Systems For 
Fuel Flow • Fuel Pressure • 
Hydraulic Pressure • Liquid Level 
• Manifold Pressure • Oil 
Pressure • Position • Tempera
ture • Torque Pressure • 
Water Pressure 

Fuel Flow Totalizing Systems 

Distance Measuring Equipment 
Manifold Pressure Gauges 
Electric Tachometer Systems 
Warning Units 
Accelerometers 
Airspeed Indicators 
Attitude Horizon Indicators 
Driflmeters 
Dual Radio and Magnetic Compass 

Indicators 
Gyro Flux Gate* Compasses 
Gyro Horizon Indicators 
Magnetic Compasses 
Rate of Climb Indicators 
Turn and Bank Indicators 
ODR Components 
Sextants 
Control Panels 

.. i 
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Bendi x* Starter Drives 
Magnetos 
Ignition Harnesses 
Booster Coils 
Igniter Plugs 
Ignition Analyzer 
Low and High Tension Igni tion 

Systems for Reciproca ti ng Engines 
Radio Shielding Harnesses 
Hydraulic-Line Type Filters 
Reservoir-Line Type Filters 
Vent- Line Type Filters 
Fuel System Filters 

'•·'""' ""'m 0 

® 
Alternators 
Fault Protection Systems 
Generators 
Inverters 
Line Relays 
Overvoltage Protectors 
Reverse Current Cutouts 
Voltage Booster Dynamotors 
Voltage Regulators 
Power Failu re Indicators 
Engine Starting Equipment, including 

Booster Coi ls • Induction 
Vibrators • Relay Switches • 
Starters 

Automatic Engine Power Controls 
Automatic Engine Boost Controls 
Propelle r Governor Cont rols 
Supercharger Regulat or Controls 
Injecti on and fl oat type carburetors 
Direct injection fuel systems, 

includi ng 
Distributing Pumps • Regulator 
Units • Injecto r Nozz les • 
Fuel Supply Pumps 

Speed- Density Fuel Metering Systems 
for Jet and Reciprocating Engines W'®'" "'''m' 

Ignition Systems for Jet and Turbine Engines 
Igniter Plugs for Jet and Turbine Engines 

Brake Lining 
Hydraulic Actuatin g Cylinders 
Power Brake Val ves Jet Engine Starters and Generators 

Speed-Density Fuel Metering Systems 
Duplex Nozzles 

Shock Atlso rbing Struts 

Fuel Metering Systems for Starting Conditions 
Fuel Flow Dividers 

Shoe and Segmented Rotor Type Brakes 
Wheels 
Master Cylinders 

Fuel Supply Pumps Hy draulic Bra ke Control Valves 

Electrical Connectors 
Small Electric Actuators 
4-Way Hyd raulic Valves 
Hydraulic Accumul ators 
Hydraulic Hand Pumps 

Posrtion Light Flashers 
Pressure Control Va lves 
Electri c Timing Device;; 
Hydraulic Equipment, i n.cluding 

Pumps • Valves 

Ai r Pressurization and Ice Elimination 
Equipment, including 

Electronic and Mechanical De-Icer 
System Timers • Oil Separators 
• Pumps • Valves • Pressuriza
t ion and Control Units 

ADDrTIONAl AVIATION PRODUCTS 

Beacons 
Telemetering Equipment 
Missile Guidance Systems 
Micro-Wave Equipment 
V. H. F. Ground Direction Finders 
G. C. A. Ground Controlled Approach 

Radar 
Long Range Search and Surveillance 

Radar 
G. C. A. Ground Controlled Approach 

System 
Actuators- linear and rotary 

Di fferential Pressure Switches 
Oxygen Regulators 
Gear Boxes 
Flexible Drive Shafts 
Special Purpose Electron Tubes, 

including 
Amplifier Tubes • Counter Tubes 
• Gas Fill e{J Control Tubes • 
Klystron Tubes • Rectifier Tubes 
• Spark Caps • Temperature 
Tubes • Voltage Regulator Tubes 

Precjsion Components for Servo
me.chanism and Computing Equip
ment, including 

Autosyn Synchros-(transmitters, 
recei vers, differentials, control 
transformers and resolvers) • 
Amplifiers • Low Inertia Motors 
• Servos • Transformers • 
Gyros • Rate Generators 

For Guided Missiles-Specialized 
fuel metering and control systems 

Aircraft Gun Chargers 
Switches • Controls 

BESDJX LV THE Tr'E.1TllER. FIELD 

In addition to the products listed above, Bendix makes many 
meteorological instruments which are the source of much of the 
weather data governing Hight schedules for all types of planes. 

*REGI S TER E D TRADEMARK OF THE BENDIX AVIATION CORPORATION 
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U. S. CIVIL AIRCRAFT 
By States 

(Source: CtvU Aeronautics Administration) 

Number or dvU alrcra£t1 

Jan. 1, 1955 Jan.1, 1956 

Number o£ civil alrerart1 

State State Jan.1,19SS Jan.1,1956 

TOTAL 
92,067 85,320 1\lontana ...................... 1,168 1,123 ................... 

Nebraska ...................... 1,737 1,565 
Alabama ...................... 718 668 Nevada . ....................... 4.76 444 
Arizona ........................ 1,259 1,174 New Hampshire . ........... 221 203 
Arkansas ······················ 1,104 1,018 New Jersey .................... 1,960 1,789 
California .................... 10,635 9,926 New lllexlco ················ 830 780 
Colorado •..................... 1,250 1,168 New York . ................... 4.,598 4.,255 

Connecticut .................. 685 664 North Carolina ············ 1,615 1,526 

Delaware ...................... 210 224 North Dakota . ............. 1,148 974 

District o£ Columbia .... 512 446 Ohio ............................ 4,436 4,115 

Florida •······················· .2,743 2,458 Oklahoma .................... 1,958 1,812 

Georgia ························ 1,255 1,121 Oregon ........................ 1,723 1,619 

Idaho .......................... 855 802 Pennsylvania . ............... 3,830 3,388 

Illinois ........................ 5,152 4,741 Rhode Island ................ 203 184 

Indiana ························ 2,786 2,538 South Carolina ············ 567 509 

Iowa ............................ 2,066 1,966 South Dakota ................ 1,075 992 

Kansas .......................... 2,433 2,200 Tennessee ········if'·········· 928 845 

Kentucky ...................... 721 641 Texas ···························· 6,829 6,617 

Louisiana ······················ 1,338 1,326 Utah ···························· 503 484 

Maine ............................ 515 434 Vermont . ..................... 158 149 

lllaryland .................... 913 799 Virginia . ....................... 1,244 1,075 
Massachusetts ·············· 1,406 1,295 Washington .................. 2,297 2,219 

lllfchlgan ...................... 3,940 3,611 West VIrginia . ............. 574 507 

Minnesota ···················· 2,242 2,220 Wisconsin ···················· 1,908 1,689 

llllsslsslppi .................... 936 867 Wyoming . ..................... 514 477 

lllls•onrl ······················ .2,123 1,965 Outside u. s. A. ........ 1,770 1,708 

1Jncludes gilders. 

CIVIL AIRCRAFT PRODUCfiON 

Nwnber of Units 
(Source: Bureau o£ the Census, Facts £or Industry, Series l\142 A) 

lllonth 1952 1953 1954 1955 1956 

January ................................................ .224 365 .278 350 537 
February ............................................... .227 382 240 357 614 

March ..................................................... 248 358 312 480 656 

Aprll ...................................................... 291 400 359 453 692 

lllay ······················································ 330 417 309 492 714 

June ...................................................... 335 339 316 543 648 

July ...................................................... 353 402 293 358 507 

August ·················································· 349 350 265 249 681 

September ...................................•........ 337 359 265 352 613 
October ............................................••.. 293 235 174 353 SOB 

November ........................................•..... 268 275 288 348 
December ............................................. 254 250 290 485 

TOTAL ......................•................... 3,509 4,134 3,098 4,820 
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North American has built more airplanes 
than any other company in the world 

T·6 :\ d ,·n.nced Trainer - sed by l3 Allied 
Nations io \V.,V. lL ?ro•.-ided close tactical 
gro·ur.d support in Kor ea. 

8-25 !\Iii.che.IJ ~o.mber-l\lost hea\'i1y armed 
mediu:.:rn bomber ~n 'World \ ··a r 11. Se rved in 
aU theat.r'eS.. "e:£Satile. rugged, practical. 

P-o""1 i\l ust.>ng - Leo.ding lighter of W.W. n. 
Served OJS esco..r4 tr.lfer, pho tographe1", dive 
bomber. spotter. for close ground support. 
Reid Hne in Korea beiore Sabres arrived. 

B.....ts Tornado - F irst operational mul ti-jet 
e to fiy in .S. F irst to fly non-stop 

ncr'OSS Pacific.. 

T~ Tr:ri o e:r - Faster than many \V. \V. 11 
fi.gh ers, with top speed o.i 34S M.P li. Sev
era! thousands deli.ve:red. to Air Force and 
Nn\-y1 in ;;ding cnrrier-lnnding version. 

F-86 Sa_bre Jet -Gained nnd held ai r sup~ri
oc-i.!y m " ea by oubnatching MiG 's 12 to 1 
m ooin.bat kills. Now produced under license 
in Aust..~ Canada and Japan, as world 's 
best all-rounrl fi.ghter far A llied prog~fn . 

'F -860 S abr e J et-Radar-equipped, 3ll 
v.-enLl-ter interceptor. A one-man ·weapon for 
cor~t.:1.e·nt..-:J defe..'lSC, wi th deadly striking 
power. 700-plu..s: mph speed. Th e NATO 
l:exsioC.. .E" .:S6K one-mn.n in.terceptor, is also 
being produced t:nder license in Italy. 

F J-:: Fury Je:.t- Added new standards of 
·perftlr:ma:n<::.e - in speed, climb a nd m a neu
~;r.;.hillty- to the Navy's ca r rier-based jet 
po•"~r . 

. FJ~ Fury J et -Latest, mos t powerful of 
Xo.r:h .Aneric.n:n's FJ Series of Navy ear
n bas:ed fighters. Stepped-up perform
ance. mcr-e.ased. striking power. 

F -100: Super Sabre - Holder of the first offi
ci ~-orld 's supersonic speed record. Super 
Sab:re squad..-uns nre the backbone of the 
A.ir .Foree"s supersonic superiority in this 
country and in .Europe. 

NORTH AMER ICAN AVIATION, INC. 
Los Angeles and Fre.sno, California; Co lumbus, Ohio~ 
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AIRPORTS AND AIRFIELDS 
1928-1955 

(Source: Civil Aeronautics Administration) 

Calendar Year Total Commercial Mnnlclpnl CAA Intermediate All othera 

1928 ·································· 1,364 365 

1929 ·································· 1,550 495 

1930 .................................. 1,782 564 

1931 .................................. 2,093 829 

1932 .................................. 2,117 869 

1933 ·································· 2,188 938 

1934 ·································· 2,297 872 

1935 .................................. 2,368 822 

1936 ·································· 2,342 774 

1937 ·································· 2,299 727 

1938 .................................. 2,374 760 

1939 ·································· 2,280 801 

1940 ·································· 2,331 860 

1941 .................................. 2,484 930 

1942 ................................... 2,809 1,069 

1943 ·································· 2,769 801 

1944 .................................. 3,427 1,027 

1945 ................................... 4,026 1,509 

1946 .................................. 4,490 1,930 

1947 ·································· 5,759 2,849 

1948 ·································· 6,414 2,989 

1949 .................................. 6,484 2,585 

1950 ·································· 6,403 2,329 

1951 ·································· 6,237 2,042 

1952 .................................. 6,042 N.A. 

1953 .................................. 6,760 N.A. 

1954 ·································· 6,977 N.A. 

1955 ••••••oooooooouooooooooo••••••••o 6,839 N.A. 

N.A. Not Available. 
"'nclude aD><lllary marked fields, later elaaalfied 

ALLOCATIONS AND APPROPRIATIONS 
FOR AERONAUTICS, U. S. ARMY 

1899 Langley experiment&. 825,000 
1900 Langley experiments. 25,000 
1908 Baldwin dirigible, revoked 

and later applled toward 
payment for Wright pi-e. 25,000 

1909 Herring & Seott airplanes. 

1910 
1912 
1913 
1914 
1915 
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Later for Wright plane. 
Wright plane. 
Signal Service of 
Signal Service of 
Signal Service of 
Signal Service or 

Army. 
Army. 
Army. 
Army. 

21,000 
9,000 

125,000 
100,000 
125,000 

50,000 

•sos,ooo 

368 210 421' 

453 285 3172 

550 354 3141 

780 404 80 

777 352 119 

827 265 158 

980 259 186 

1,041 291 214 

1,037 296 235 

1,053 283 236 

1,092 267 255 

963 266 250 

1,031 289 151 

1,086 283 185 

1,129 273 338 

914 240 814 

1,067 229 1,104 

1,220 216 1,081 

1,424 201 935 

1,818 178 914 

2,050 161 1,214 

2,200 139 1,560 

2,272 76 1,726 

2,316 57 1,822 

N.A. N.A • N.A. 

N.A. N.A • N.A. 

N.A. N.A. N.A. 

N.A. N.A. N.A. 

•• to ownership, commercial or municipal. 

AVERAGE SPEED 
(Miles Per Hour) 

Domestic Schednled Air Carriers 
(Source: CAA Statistical Handbook) 

1946 
1948 
1950 
1951 
1952 
1953 
1954 
1955 

Year 
Average speed 

(miles per hour) 

160.2 
171.9 
181.2 
184.6 
190.8 
197.8 
205.8 
209.0 



AERONAUTICAL 
TEST EQUIPMENT 

Sun Electric Corporation, a t its 
Aeronautical Division in Los Ange
le s, designs and manufac tur es 
hydraulic and electronic test equip
m ent in the following areas : 

Ground support test equipment 
f or aircraft and missiles 
Quality control test equipmen t 
for all aircraft and missile compo
nent functions 
Reliability-test equipment in the 
above fields 
Flight line test equipment 
I n-factory functional test equip
m ent 

Sun has an extensive staff of engi
neer-specialists to help wit h your 
test problems. For many years Sun 
has been a leader in prime mover 
component tes ting. 

AAT-3 Aircraft 
Alternator Tester, 
made o operate 
in compliance 
wl h M IL- L-4709 
(U .S.A.F.) 

ester( nuat) 

R-1631 

un 
ElECTRIC CORPORATIO N 

6323 North Avond:a l" A.ven &:u•, Chicago 31, Illinois 

AERONA l"LCAl DIVISION: 
6 701 5. £epulveda Siva., los Ang., l.e.s 45, California 
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-~1-C-o-~ 
Aeronautical Systems, 

Subsystems 
and Related Equipment 

The latest in navigational systems, radar techniques, instrumen
tation, data processing equipment-and many other types of 
projects are Ford Instrument Company's conh·ibutions to the 
£iald of aeronautics. FICo engineers are in the process of carry
ing out research studies, developing advanced systems, and 
overseeing the quantity production of some of the most superb 
equipment available anywhere. 

TYPICAL FICo AERO PRODUCTS 

Indicator Unit of ASN-7 
a dead-reckoning computer 

that displays course ~nd distance. 

. Magnetic Variation Computer 
automatically compensates for 

variations in earth's field. 

Write lo: 

Analog-to-Digital Converter 
for airborne sensing 

aoplication. 

%" Servo Motor 
a high precision subminiature unit highly 

applicable to aero equipment. 

FORD INSTRUMENT COMPANY 
DIVISION OF SPERRY RAND CORPORATION 

31-10 Thomson Ave., long· Island City 1, N.Y. 
Dayton Office· California Office 

(C. W. Harvey) (E. F. Manion) 
Ford Instrument Compa·ny Ford Instrument Company 

29 West 4th St. 260 South Beverly Drive 
Dayton, Ohio Beverly Hills, Calif. 

Phone: Michigan 2373 Phone: BRadshaw 2-6675 

· ' · FICo 
AERO~AUTICAL ABILI 

ARE INDICATED 8 
~ THis · PARTIAL LIST 

~ Navigational Computers 
Systems that provide 
present position, and course 
and distance lo deslinalion. 

~ Airborne Sensing Systems 
For air traffic control. 

~ Computing Timers 
For aerial photography. 

~ Cruise Control Computers 
To help pilots handle fast 
flying aircraft with 
maximum efficiency. 

~ Radar Data Processing 
For a wide range of 
applications. 

~ Turret Drives 
Magnetic amplifier types, 
precluding problems of 
hydraulics. 

~ Computer and Control 
Components 
Telesyn synchros and resol 
servo motors, integrators, 
differentials, rate generato r 
and other units. 

~ Complete Guidance and 
Control Systems 
For any missile type. 

~ Plotting Equipment 
For ground and airborne 
applications. 

~ Analog-to-Digital Convertt 
For airborne applications • 

~ ExhaustTemperature lndito 
For iet air"aft. 



Observe the resource fu l liHie prickly pear cactus. Tempting, green 

and juicy, it blossoms unmolested and thrives uneaten on I e hungry, 

arid desert, because if has the good sense to be prickly first and 

succulent second. Some say you must eat or be eaten in this world. 

There is a third way to fiv e. Keep some stickers showing and you, 

too, can take time to grow flowers .• Republic makes a very efficient 

brand of stickers •.. they 're called THUNDER-CRAFT. 

F-' R M I N G 0 A l £ , t 0 N c; 1 S..t J1. tJ 0. t>f Y . 
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U.S. AIRCRAFT PRODUCTION 
(units) 

1914-1956 
(Source: Aircraft Industries Association) 

Year 

1914 

1915 

1916 

1917 

1918 

1919 
1920 
1921 
1922 
1923 
1924 

1925 
1926 

1927 

1928 
1929 
1930 

1931 
1932 

1933 

1934 

1935 
1936 

1937 
1938 
1939 

1940 
1941 
1942 

1943 

1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 

1954 
1955 
1956 

Total 

49 

178 

411 
2,14& 

14,020 

780 

328 
437 
263 
745 
377 
789 

1,186 
1,9Q5 

4,346 
6,193 
3,437 

2,800 

~,396 

1,;124 
1,615 

1,710 
3,010 

3,773 
3,623 
5,856 

12,804 
26,277• 

47,836° 

85,898° 
96,318° 
49,761° 
36,670 
17.717 

9,586 
6,089 
6,5200 
7,877• 

12,5090 

15,134• 

12,989• 
13,220° 
15,400& 

Jllilltary 
Aircraft 

15 
26 

142 
2,013 

13,991 

682 

256 
389 
226 
689 
317 
447 
532 
621 

1,219 
677 

747 

812 
593 

466 
437 

459 
1,141 

949 
1,800 
2,195 

6,019• 

19,433" 
47,836• 

85,898" 
96,318• 
47,714• 

1,669 
2.100 
2,284 
2,544 
3,oooe 
5,400 
9,oooe 

11,00Qe 

9,6ooe 

8,400° 
7,9000 

Civil 
Aircraft 

34 

152 

269 

135 
29 

98 
72 
48 
37 
56 
60 

342 
654 

1.:174 

3,127 
5.516 
2.690 

1,988 

803 
858 

1,178 

1,251 
1,869 
2,824 

1,823 

3,661 
6,785b 

6,844h 
d 

d 

2,047 
35,001 
15.61? 

7,302 
3,545 
3,520 
2,477 
3,509 
4,134 

3,389 
4,820 
7,5ooe 

n Includes military aircraft Cor Lend-Lease 
shipments. 

bftepresents domestic clvU production only. 

•Includes United States-financed aircraft 
manulactured In Canada. 

dNo production except mllitary. 

•Estimate. 



The development and production of sub-miniature pre
cision gyroscopic type instruments are exacting problems. 
These problems can only be solved by combining th.e skills 
of creative, seasoned research development and produc
tion engineers \Vithin the framework of an ol'ganization 
long experienced i11 the problems of precis:ion instru
mentation. 

Important example of U . ~. Tinl.e's present role in th e 
g:',rroscopic field has been the vo.lume production of sub
miniature precision rate gyros. n1ore than seven thou
sand of these precision-built rate gyros are currently 
being used in guided missiles, antenna stabilization 
systems, au topilots, damper systems and stable platforms. 
The performance characteristics of these rate gyros can be 
modified to suit your specific requirements. 

U.S. Time's new e.11larged research staff and facilities are 
engaged in research, d.esign and development oi m.iniatuie 
precision instruments-instruments to withstand and 
perform under the severe environmen t of supersonic air
craft and missile flight. 

We invite inquiries in the following fields of precision 
instrumentation: 

STABLE PLATFORMS • FLOATED INTEGRATING 

GYROS o ACCELEROMETERS • RATE GYI'IIOS o TWO 

AXIS GYROS o DAMPER SYSTEMS • INERTIAL 

INSTRUMENTATION • GUIDANCE SUB-SYSTEMS 

THE UNITED STATES TIME CORPORATION 
W or!d' s largest mmwf act.urer of ~ua tches and m echanical time fuses 

Sales Offices: 500 Fifth Avenue, New York • 346 Tejon Place, Palos Verd.es, California. 
Plants: Middlebury and Waterbury, Conn., Little Rock, Ark. , Abilene, Tex., Dundee, Scot. 
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UNITED STATES AIRCRAFT EXPORTS 
Number and Value 

(Source: Aircraft lndustric!J Association) 

Yearl 

1913 .................................................................. .. 
1914 ••..••....•.•...••....••••...•••.••••••.•••••.••••••••••.•.•••••••••• 
1915 ••••.........•..•.•..••••••.•••••••.•.•••..••••••••••••••••••••••••• 
1916 ..•...•.••........••••..•.••...••••••....•.....••.•...•••••••••••••• 
1917 .•.••.•.••.•••..•....•..••...•.••••...•.••••••••...••••••••••••••••• 
1918 ..•••.•.•.........•••..••.....••••..•..••••.••••....•••••••.••••••.• 
1919 ..•••..•.•••..•.•••.....•••••.•...•.••..•••••...••••••••.••••••••••• 
1920 •..•..•.•••...•...••.....•....•..•....••..••••...•....•••..•••..•... 
1921 ••••.•..•..•..........•...••.•.•••.••...•••••...••...•••.••••••••••• 
1922 ......•••••••..•..••........••..••..••.•....•...•..•.•......•••.••.. 
1923 ..••..•......•......•..•..•.•...•••••..•....•.••••••••..••••.••••... 
1924 ......••••...•......•.....•..••.••...•........•.•.....•••••••.•...•• 
1925 ••••••.....•.....••••••.•.....•...••••••••••••••.•.••..•••••••.••••• 
1926 .....•.••••.•....•••...............•...••.••...•.••..••••...•••••••. 
1927 ..•.•.•.....•.......•..••.•••..••..••••.•••.••••.••••••••••••••••••• 
1928 ......•.........••••••..•.•...•.....................•••.••.••••••.•. 
1929 .........•••••••..••••••.••..•..••.••.•.•••.•..•••..•••••••.•••••••. 
1930 ......•....•..........................•....•.•...•.......•..•.••.... 
19:11 ..••......••........•.....••..•••......••••.•••.•••..••.•••••••••••• 
)932 ......••••.••••.........•••...•.....•...............••.••...••••••.• 
193:1 ....•...•.......•..•..........••.•••.•.•...•••..••..••.••..•••••..•• 
1934 .........•..•.•.........•.......•..•..........•.•.••••.•••.••••••••. 
1935 ...•.•...•..••......•••••..•.••••.....••..••...••.•.•..••••••.•••••• 
1936 ••.......••.....•.......••••..•.....••...•.....•..•...•.•...••••.••. 
1937 .••..••••..•••••................•...••.•..••••.........•..•..••.•... 
1938 ....••••••..••..•••••...•..................••.•••••••..••••••••••••• 
1939 ......•...•.......•...••••...•••••.........•...••.....•••••••••••••• 
1940 •..•..••........••............•••.........•••...••...••••••••....•.. 
1941 ..............•••...•....•.............•..•••.•.•••••••••.•••••••••• 
1942 ...•............•....•...•........••....••••••.•••••...•.••••.•••••• 
1943 ..•..........•...•..•......•....•••.•..••.•••••••••••••••••••••••••• 
1944 ......•.•...•.•.•••......•................••••..•••...•••••.•.•.•••. 
1945 ................••.•....•............••••..•...•...••••••••••.••..•• 
1946 ...•............•••••••.•••.•••...•...•....•....•..•••....•.•••••... 
1947 .....•......••...•.•.•...........•••......•...•...••••••.••..•..•••• 
1948 ......•..••......••...................•.•.••.•..••....•.•••..••.•.•• 
1949 ..•••••••.......•...•.•.•.••........•••••.......••••.......••...•••• 
1950 •.•....•.•..••••••..•••••.......•.......•.•...•...••..••...••••••••• 
1951 •.••••••....•...•.••...•..........•.....•••..............•••..•••••• 
1952 ..•••••.••......•••....••....••..•.•.•••....•.....•.......•••••••••• 
1953 ..•...•......••••.....•................•....••..............•...•••• 
1954 .............•....................•.•.......••••.......•............ 
1955 .••...••••......••............•.....•.......•.........••............ 

Aircraft exported!! 

Number Value 

29 $81,750 
34 188,924 

152 958,019 
269 2,158,395 
135 1,001,542 

20 206,120 

85 777,900 
65 598,274 
48 314,940 

37 156,630 
48 309,051 
59 412,738 
80 511,282 
50 303,149 
63 848,568 

162 1,759,653 
348 5,484,600 
321 4,819,669 
140 1,812,809 
281) 4,358,967 
406 5,391,493 
490 8,195,484 
333 6,598,515 
527 11,601,893 
628 21,076,170 
875 37,977,324 

1,220 67,112,736 
3,522 196,260,556 
6,011 422,763,907 

10,448 879,994,628 
13,865 1,215,848,135 
16,544 1,589,800,893 

7,599 663,128,543 
2,302 65,257,749 
3,125 74,476,912 
2,259 66,354,000 
1,264' 37,388,553' 

7595 44,292,2225 
894" 18,606,5285 

1,1805 27,500,1216 
1,378° 91,137,3265 
1,151° 120,785,000" 
1,7145 130,069,000" 

Value o£ all aero• 

nautical exports~ 

$107,552 
226,149 

1,541,446 
7,002,005 
4,135,445 
9,084,097 

13,166,907 
1,152,649 

472,5·18 
494,930 
433,558 
798,273 
783,659 

1,027,210 
1,903,560 
3,664,723 
9,125,345 
8,818,110 
4,867,687 
7,946,533 
9,180,328 

17,662,938 
14,290,843 
23,143,203 
39,404,469 
68,227,689 

117,807,212 
311,871,473 
626,929,352 

1,357,345,366 
2,142,611,494 
2,825,927,36:! 
1,148,851,5R7 

115,320,235 
172,189,502 
153,629,000 
282,984,025 
242,362,699 
301,424,786 
603,181,876 
880,634,000 
619,384,000 

728,514,000 

11913-18, fiscal years; 1919·54, calendar years. Data Cor the second hal£ of 1918 is included 
with calendar year 1919. 

"Exclusive of gliders and barrage balloons. 
ITotal value of aircraft, engines, parts, etc. 1913-21 include values of aircraft and alrcra£t 

parts, Prior to 1922, engine values were not reported separately, but were probably included 
with either "other" Internal combustion engines or with "parts" of aircraft. Values lor para. 
chutes and their ports have been Included only since 1932, 

'For security reasons the 1949 figures do not include exports after April on military and cargo 
aircraft and engines of 400 hp and over, Right hand column includes military, 

6For security reasons these ligures do not include military, cargo and used transport alr
cralt, engines of 400 hp and over, propellers, fnstru1nenta nor any other parts or aeceasorlea. Right 
hand column Includes military, 
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New Intercontinental model 

of America's first jetliner 

During 1956 the jet age of commercial air 
travel came a giant step closer. By the end 
of the year, llleading airlines had ordered 
134 Boeing jet transports. These include 
the 707 Jet Stratoliner, which will seat up 
to 125 passengers, and the 707 Intercon
tinental, shown above, which will carry 
up to 170. 

By 1959, when the 707 begins flying 
commercial routes, it will be the most 
thoroughly proven aircraft ever to enter 
service. By that date the Boeing prototype 
on which the 707 is based will have com
pleted more than four years of flight test. 
In addition, large numbers of I(C-l3~ 
transport-tankers-, developed out of the 
same prototype, will have built up thou
sands of flight hours, 

The 707, like the KC-135s now coming 

off Boeing production lines, incorporates 
many design ad ances that could have 
grown only out of a prototype flight test 
program. The new Boeing jets benefit also 
from the knowledge. Boeing gained devel
oping and producing more than 1400 B-4 7 
and B-52 multi-jet bombers. 

Boeing is building B-:5 nuclear weapons 
ca.rriers in plants in both Seattle and 
Wichita. The company is als developing 
a defense weapons s_ stem based on its 
BOMARC I M -99 supersonic pilotless 
interceptor, -

W ith the pr duction of its 888th and 
final KC-97, }Joeing during 1956 left be
hind the age of piston -powered aviation. 
:Boeing's extensive production facilities are 
now beingdevotedexdusive1 to the build
ing of advanced jet-powered aircraft. 

BOEING 
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CIVIL AIRPLANE OUTPUT 
By Power and Types 

(Sourl"e: Bureau of the Census, Facts for Industry Series ~l·l2A) 

19:17-19561 

Total ••••••••····••••••••••••····················•••••• 

Single-engine ....................................... . 

:\lulti-enginc ····••••••••••••••••••••····•••••••••••••• 
Unclassi6cd ......................................... . 

50 hp. and under .............................. .. 
51-70 hp ............................................. .. 
71-100 hp ........................................... .. 
101-165 hp •..••.........•••.....••••...•••••••••••••• 
166-225 hp ......................................... .. 

226-300 hp. ••··•••·····•····•••··••••·••••••••••••••• 
301-600 hp ••••••......•......•...•••....••••••••••••• 
601-800 hp ........................................ . 

Unclassified ••••······••••••••········•••••••••••••·•· 

Landplanes: 

1-2-place •••••••••••••••••••••••• 
3-5-place •••••••••••••••••••••• .. 
6-20-place •••••••••••••••••••••• 
21-place and over •••••••••• 

Seaplanes •••••••••••••••••••••••••••• 
Amphibians ••••••••••••••••••• .... . 
Uncl .. si6ed ••••••••••••••••••• .... • 

Total Civil •••••••••••••• 
Personal 
Transport 

B:r. Placeo 
2-place .............. .. 
3- to 5-place 
Over 5-place •••••. 

By Horsepower :2 

1-74 •••••••••••••••.•••. 
75-79 ••••.••••••••••••. 

100-399 •••••••••••••· 
400-3,999 
4,000 and over 

1}956 figure for eight JDonths. 

0 

1950 

3,520 
3,391 

129 

1,029 
2,362 

129 

597 ~ 

2,789 5 
134 

1937 

2,289 

2,171 
118 

0 

1,393 
44 

183 
193 

47 

199 
142 
88 

0 

0 

1,668 
460 

48 
57 
41 
15 

0 

1951 

2,477 
2,279 

198 

2,275 

202 

2,273 

204 

1938 1939 1940 

1,823 3,715 6,785 

By nr·mber of engines 

1,770 
53 

0 

3,613 
102 

0 

By horsepower 

1,350 
23 
61 

149 
16 

122 
54 
48 

0 
0 

1,686 
1,349 

311 
120 

9 
86 
76 
78 

0 
0 

lly types 

1,487 
258 

26 
17 
26 
10 

0 

1952 

3,507 
3,057 

452 

3,056 

453 

3,056 

453 

3,118 
465 

21 
55 
51 
s 
0 

1953 

4,134 
3,825 

309 

3,822 

312 

3,822 

312 

6,562 
167 
56 

490 
4,529 

935 
211 
318 

37 
72 

137 
0 

56 

5,527 
1,031 

8 
132 

18 
3 

66 

1954 

3,389 
3,098 

291 

2,982 

407 

2,968 

421 

1941 

6,844 

6,629 
165 
50 

7 
4,303 
1,805 

206 
309 

15 
31 

118 
0 

so 

6,060 
573 

3 
112 

16 
30 
so 

1955 

4,753 
4,508 

245 

4,305 

448 

4,149 

604 

1945 

2,047 

1,946 
101 

0 

0 
1,828 

105 
13 

0 

0 
28 
63 
10 

0 

1,929 
17 
63 
10 

0 
28 

0 

1956 

5,048 
4,788 

260 

4,596 

452 

619 

2Esports excluded 1938-1941; no civil production during 1942-44; exports included 1945-50, 
3Total rated horsepower of all engine!. 
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1longer rrreachJJ 
I for the 

Air Force 

Guided missiles, a fantasy yester
d ay, are a working reality today. One 

of the most important concepts in 
this field is theGAM-63 Rascal, a USAF 

air-to-surface missile for which Bell 
Aircraft Corp. has the weapon system re

sponsibility. 
Rascal is designed to be carried aloft by 

USAF strategic bombers and released miles 
from its objective. Even while the bomber is 
on the return flight to its home ba..«e R ascal 
is heading at a high speed and \vith pin-point 
accuracy to its target. 

The rocket-powered R ascal not only can 
increase the 'reach" of the Air Force but also 
could eliminate the hazardous " run over the 
tar get" for airmen and extend the useful life 
of the nation's bombardment aircraft, 

As the p rime contractor, Bell Aircraft has 
been associated with a large segment of U.S. 
Industry in developing the entire Rascal wea
pon system . This system includes ll).e airframe, 
guidance, rocket engine, servomecbanical 
devices, launchi ng and ground support 
eq uipment, flight testing and training. 

Tlte Air Force-Industry team urgently needt scientiJts and engin-eers 
lor projects vital to the nation's defense. Opportunities to malr.e itn• 

portant contri&utions are olfered In military or civ ilion ce~reerJ . 
BUFFALO, N . Y. 



l\lonth 

January 
February 

March 
April 
!\lay 
June 
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September 
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November 
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The AIRCRAFT YEAR BOOK 

Airline Statistics 
AIRLINE REVENUE PASSENGER MILES 

U. S. Domestic Air Carriers By Months 
(Source: CAB Statistics, 1955) 

Millions o£ Passenger !\Illes 

1948 1949 1950 1951 1952 1953 1954 

401,214 429,935 481,428 742,598 877,482 1,070,830 1,209,413 

356,859 432,226 479,650 683,196 823,887 1,030,858 1,150,961 
440,106 .533,548 568,162 861,466 953,855 1,188,332 1,293,975 
483,233 577,852 636,440 860,750 1;026,739 1,243,900 1,378,304 
539,431 608,302 684,940 888,380 1,006,840 1,257,142 1,410,400 
588,677 676,842 784,870 958,610 1,153,923 1,363,953 1,579,139 
561,075 640,718 746,463 949,311 1,121,926 1,351,668 1,571,160 
569,583 627,127 775,238 995,394 1,187,847 1,381,237 1,457,196 
549,539 634,088 741,777 967,436 1,160,558 1,303,595 1,487,709 
534,758 608,837 757,721 952,359 1,159,536 1,266,785 1,465,234 
452,441 504,939 639,826 840,837 100,4,905 1,099,775 1,326,075 
486,355 478,164 705,953 862,682 1,050,820 1,202,208 1,472,876 

Total 5,963,271 6,752,578 8,002,46810,563,01912,528,318 14,760,28316,802,442 

Year 

1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 

Year 

1946 

1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 

46 

AIR CARRIER OPERATING EXPENSES 
Domestic 

(Source: Air Transport Assoelatlon) 

Aircraft % o£ Ground and 
Operating Total Indirect 
Expenses Expenses % o£ 

(000) (000) Total 

129,250 40.11 192,970 59.89 
169,165 43.80 217,033 56.20 
199,992 46.33 231,643 53,67 
223,463 48.33· 238,907 51.67 
241,060 48.73 253,586 51.27 
287,912 48.36 307,396 51.64 
361,465 49.97· 361,947 50.03 
438,088 51.51' 412,360 48.49 
487,379 51.76 454,201 48.24 
551,495 51.21 525,480 48.79 

BREAKDOWN OF DIRECT AIR<:RAFT OPERATING EXPENSES 

Direct 
Flying Maintenance Depreciation 
Operations %of Flight Equip. %of Flight Equip. 

(000) Total (000) Total (000) 

70,410 21.85 33,273 10.35 25,567 

88,840 23.0 42,903 11.11 37,422 
109,637 25.40 49,035 11.36 41,320 

127,539 27.58 54,102 11.70 41,822 

141,816 28.67 57,840 11.69 41,404 

172,466 28.97 71,681 12.04 43,215 

208,665 28.84 92,696 12.81 60,449 

253,091 29.76 102,401 12.04 82,046 

279,970 29.73 110,299 11.71 97,035 
323,149 30.00 135,409 12.57 92,937 

Includes Trunks, Local Service and Territorial 

1955 

1,529,339 
1,361,040 
1,569,089 
1,669,604 
1,645,995 
1,825,344 
1,823,900 
1,814,248 
1,752,783 
1,731,674 
1,502,303 
1,627,987 

19,853,306 

Total 
Operating 

Expenses 
(000) 

322,220 
386,198 
431,635 
462,370 
494,646 
595,308 
723,412 
850,448 
941,580 

1,076,975 

%of 
Total 

7.93 
9.69 
9.57 
9.05 
8.37 
7.26 
8.36 
9.65 

10.31 
8.63 



GIANT AUTOCLAVE- PART OF 

ROHR'S MULTI-MILL·ION•DOLLAR TOOL KIT 

This new autoclave, shown below, extends 
the vital field of metal bonding at Rohr to 
the production of deep, complicated, con
toured assemblies, requ iring tremendous 
pressure throughout the curing c cle. 

Today, with this and himdreds of other 
heavy manufacturing machines, Rohr is cur
rently engaged in many ach anced structures 

programs-along \• itb tl1e production of over 
30,000 different parts for aircraft of all types. 

This is, of course in addition to Rohr' s being 
recognized as the world's largest producer of 
read} -to-install pO\ er packages. 

For design and engineering know-hov,;, for 
full production facilities look to Rohr to -
build more into the aircraft parts you need. 

I n cdd'i tion to the Co:nvai r M.efrooolita·n 440 shown 
he re, Rohr builds power pockag~s for many oth er 
le·ading co mmercia l and mil itary pla nes which have 
mode Rohr fame-u-s as the 

WORLD ' S LARGEST PRODUCER 
OF READY--TO-lNSJAU 
POWER PACKAGES FOR A IRPLANES 

CHULA VlSTA., C.AliFORNl ... 

ALSO PLANTS IN RIVERSIDE,CALIFORNIA;WINDE'R, GE O RGI A; AUBURN , WASHINGTON 
( 



The AIRCRAFT YEAR BOOK 

PASSENGER MILES, MAIL, EXPRESS AND FREIGHT 
TON-MILES 

Trunks-Local Service-Territorial-Helicopter 
(Source: Air Trans1•ort Association) 

Total Air l\[nil Exprrss Frei,.lu 

Pass~nger Passen,::er Ton !\Iiies Ton !\files Ton l\lile!t 
Year llllles (000) Load Factor (000) (000) (000) 

DOl\IESTIC1 : 

1950 8,012,536 61.23 47,009 37,280 11-t,086 

1951 10,566,141 67.88 63,849 •U,268 102,356 
1952 12,527,867 65.60 69,333 41,324 l19,502 

1953 14,760,309 63.45 72,905 43,4681 13•,,462 

1954 16,768,706 62.45 81,600 41,1781 147,096 
1955 19,819,671 63.32 87,445 51,0061 177,065 

INTERNATIONAL: 
(International and o~·ersens and Alaska) 

1950 2,228,841 59.45 21,929 4·1,5132 16,050!! 
1951 2,635,424 59.31 22,845 2892 71,00·12 

1952 3,091,007 61.60 23,659 2812 72,3462 

1953 3,473,480 61.25 26,453 219" 7·1,.1,272 

1954 3,830,276 59.01 37,381 2172 81,8862 

~955 4,520,024 62.38 54,788 2432 89,5982 

lExpress N. A. for Territorial 
2Intcrnationnl and Overseas only. 

AIR CARRIER OPERATING REVENUES 
Domestic and International 

(Source: Air Transport Association) 

Passenger !\I all Express and Other 
Revenue % of Revenue % of Freight % of Revenue % of Total 

Year (000) Total (000)1 Total Revenue (OOO)Total (000) Total Revenues 

'DOJ\IESTIC: 
1950 444,506 79.66 63,968 11.46 35,1.22 6.29 14,394 2.58 557,990 
1951 591,186 84.17 57,420 8.18 36,914 5.25 16,846 2.40 817,686 
1952 695,456 85.05 58,888 7.20 42,829 5.24 20,513 2.51 702,366 

1953 803,869 85.75 65,114 6.94 47,791 5.10 20,708 2.21 937,482 
1954 905,840 86.87 65,726 6.30 49,897 4.78 21,330 2.05 1,042,793 
1955 1,060,588 88.30 55,327 4.61 61,102 5.09 24,041 2.00 1,201,058 

1Includes subsidy. 

INTERNATIONAL: 

Passenger lllall Express and Other 
Revenue %of Revenue %of Freight %of Revenue %of Total 

Year (000) Total (OOO)l Total Re•·enue (OOO)Total (000) Total Revenues 

1950 163,431 60.63 58,628 21.75 22,303 8.27 25,207 9.35 269,569 

1951 188,634 62.89 56,955 18.99 26,138 8.71 28,214 9.41 299,941 
1952 218,315 65,98 59,057 17.85 28,291 8.55 25,216 7.62 330,879 
1953 239,354 67.12 62,806 17.61 29,182 8.18 25,244 7.08 356,586 
1954. 260,713 68.96 58,4.18 15.45 31,521 8.34 27,401 7.25 378,053 
1955 303,990 74.51 35,173 8.65 34,394 8.46 34,071 8.38 406,628 

lJncludes subsidy. 
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Write for the 

new Aircraft Division 

books describing 

complete facility 

details 

Vcheck the 
Kawneer "package" service 
• Cockpit Enclosures • Major Airframe Assemblies 

• Metal Bonded and Honeycomb Assemblies • Acrylic 

Forming and Fabrication • Jet Engine Sheet Metal Parts 

and A.ssemblies • Heliarc Weldin~ 

Sound, Experienced Engineering 

K av.<Ieer engineers have broad experi·ence coupled with 
t he irutiati ·e and desire to efficie:n:cly translate your 
requirem en ts into a finished product. The d epartment 
is functionally organized in groups to !rive you the 
best possible service: Project Engineering, 
D esign & D evelopmen t . 

Proven Quality Control Methods 

K m vneer Quality Con trol is constant- machines and 
instruments are periodically checked more often than 
required b y sp ecification to achieve plus quality . 
K a wneer's processing, fabrication welding, anodizing, 
m etal bonding and heat treatina are all certified t o 
Air F orce Quality Con trol Standards. All procedures 
conform t o M IL SPEC 59:.3B . 

Efficient Produc'tion Line 

K a wneer aircraft or oductio:n is under on e r oof. The 
econom y of w ell-pian:n:ed p:roductinn lines to integrate 
all functions is a cost-sa...-ing fact or to you. The special 
plant has 104,000 square feet of floor wit h a 16' clear 
ceiling. The modern equipment includes rou ters, 
m echarucal presses, milling machines, spray painting, 
hy~o press, autoclave, platen press an d associated 
new frigh quality equipment. 

Extensive Research and Development 

K a wneer r esearch is backed by m-er 50 years of 
experience in m etal working; y-ears that have seen 
K a .,.'lleer discover n ew proces...'-e:S that have r evolutioruzed 
metal shaping m ethods. Kawneer maintains complete 
equipmen t n ecessary for chemical and physical 
research. Possibly this development work can be 
used t o your a d vanta ge. 

Adequate Supply of Skilled Labor 

Kawneer's skilled labor force is thoroughly trained 
in the latest application techniques of modern 
machines. These men come from an abundant pool of 
skilled labor loca ted in the Niles, Mich .. , and South 
Bend, Indiana area, 90 miles from Chicago. 

ENGINEERS ! Kawneer offers excellent opportunities for. 
growth and advancement. Bring y our family to N iles and 
enjoy vacationland h u£ng. Work in. new, modern facilities. 



The AIRCRAFT YEAR BOOK 

PLANES IN USE 
Domestic Airline!' 

(Source: Air Transport Association) 

1947 1948 1949 1950 

Jlllles 
No. o£ No. Per 

Engines Planes Dar 

Jlllles llflles Jlllles Jlllles 
Per 

Dar Aircraft 

Beechcraf't 

Boeing 

247-D 
SA-307n 
377 

2 

2 

4 
4 
2 

2 

0.4 502 

1.0 607 
5.0 1,695 

No. Per 
Planes Dar 

5.3 721 

4.0 654 
5.0 1,344 

No. Per 
Planes Dar 

6.4 648 

0.6 818 
5.0 1,362 

16.2 899 

No. Per No. 
Planes Dar Planes 

5.0 
10.0 
93.0 

1,365 5.0 
410 10.0 
853 103.0 

656 
1,283 

940 Convair 240 
Douglas 

DC-2 
DC-3 
DST 

2 426.6 1,638 -1·16.7 1,303 442.4 1,190 398,0 1,077 388.0 
2 

972 

DC-4 
DC-6 

85.8 1,758 149.6 
21.1 

1,546 150.8 1,318 
1,462 54.4 1,864 

Lockheed 
Electra 
Lodestar 
Constellation 

Sikorskr S-38 
Stinson 

\Va""o 
\Jartln 202 

404 
Curtf~JI f:-46 

2 
2 
4 

2 

4 
1 
2 

2 

2 

3.0 
16.7 

6.6 
fl.l 

11.0 

1951 

587 
1,285 
1,190 

100 

445 

11.5 1.086 
21.:1 I ,742 

7.8 420 

2.11 782 

1952 

Beecbcraft 2 
Boeing 

247-D 2 
SA-3078 4 
377 

Convair 240 
340 

Dou,::las 

DC-2 
DC-3 
DST 
DC-4 
DC-6 
DC-7 

Lockheed 

4 16.0 1,630 
2 102.0 1,102 

2 

16 2,202 
99 '1,254 
24' 624 

2 425.0 1.014 363 
2 

938 

4 137.0 1,614 124 1,666 
4 139.0 2,207 161 2,321 

Electra 2 
Lodestar 2 11.0 1,152 11 1,184 
Constellation 4 101.0 1,976 125 2,103 

Sikorskr S-38 2 
Stinson 4 
Waco 

Martin 
202 
404 

Curti"" C-46 
Viscount 

50 

1 

2 
2 
2 

2 

12.0 786 21 1,017 
18.0 1,089 96 1,306 

3.9 591 
12.0 335 
32.0 2.111>7 

7.0 447 

17.6 

0.2 8U:! 

1953 

16 2,370 

90 1,373 
98 1,225 

316 

126 
175 

948 

1,751 
2,394 

10 2,348 

11 1,212 

135 2,239 

25 966 
100 1,373 

160.0 958 150.0 
104.0 1,655 111.0 

1,324 
1,751 

Il.O 975 
55.0 1,596 

Il.O 
83.0 

969 
1,264 

24.0 1,255 33.0 954 

2.0 224 

1954 

11 2,057 
92 1,218 

116 1,358 

283 

109 
185 

839 

1,484 
2,235 

61 2,286 

11 748 

141 2,370 

25 1,003 
100 1,393 

1955 

10 2,292 
93 1,253 

122 1,302 

302 924 

89 1,547 
173 2,220 

63 2,416 

10 487 

133 2,215 

18 1,062 
101) 1,138 

5 1,610 



Mobile gas turbine polNer cart 
takes only 30 seconds to start giant B-52 jet engines 

The AiResearch MA-lA mobile gas turbine 
compressor, the first unit of its kind qualified 
·by the Air Force to start the intercontinental 
B-52 bombers of the Strategic Air Command, 
is now in volume production at the AiResearch 
Manufacturing Division of Arizona. 
- Entirely self-contained, this weatherproof 

unit furnishes a completely automatic source 
of compressed air power at the point of use. 
I t weighs only 1150 pounds and may be con
trolled either from the instrument .panel or from 
a remote control panel. It will start and maintain 

continuous operation at ambient temperatures 
ranging from -65°F to l30°F. 

The two-stage gas turbine compressor may 
be removed easily from its trailer for use in 
other vehicles or as a stationary unit. It has an 
output capacity of 120 pounds per minute flow 
at 50 psi a . .. enough power to meet all ground 
service needs for a modern airplane. 

Write to our Sales Planning Department for 
further information on this product. 

Qualified engineers are needed now. Write 
for information. 

THE CORPORATION 

t:liResearch Manufacturing Divisions 
Los Angeles 45, California • Phoenix, Arizona 

Designers and manufacturers of aircraft systems and components: 
RURIG!RATION SYSTEMS • PNEUMATIC VALVES AND CONTROLS • TEMPERATURE CONTROlS • CABIN AIR COMPRESSO~S • TU~BINE "MOTORS • GAS TURBINE 

ENGINES • CAIIN PRESSU~E CONTROlS • HEAT TRANSFER EQUIPMENT • ELECTRO-MECHANICAL EQUIPMENT • ELECTRONIC COMPUTERS AND CONTROlS 



Tlte AIRCRAFT YEAR BOOK 

COMPARATIVE TRANSPORT SAFETY RECORD 
Passenger Fatalities per 100,000,000 Passenger Miles 

(Source: Air Transport Association) 

1946 1947 1948 1949 1950 1951 
Domestic Scheduled 

Air Lines 

Fatalities ................ 75 199 83 93 96 H2 

Rate ........................ 1.24 3,21 1.30 1.30 1.10 1.30 
Buses 

Fatalities ................ 140 1.40 120 120 100 130 

Rate ........................ .19 .21 .18 .20 .17 .22 
Intercity Railroads 

Fatalities ················ 116 74 52 32 184 126 

Rate ........................ .18 .16 .13 .09 .58 .41 
Pass. Autos & Taxicabs 

Fatalities ................ 15,400 15,300 15,200 15,300 17,600 21,000 

Rate ························ 2.5 2.3 2.1 2.1 2.2 2.·l 

N. A. Not available. 

ASSETS AND LIABILITIES 
Domestic Trunk Airlines 1948-1955 

ASSETS 

Current Assets 

Flight E<Iuipment 

Depreciation 

Flight Equipment-Net 

Ground Property and 
Equipment-Net 

Property & .. E•Iuipnlcnt-Nct 

Deferred Charges 

Other AssetS 

Total Assets 

LIABILITIES 
AND CAPITAL 

Current Liabilities 

Long Term Debt 

Operating ReserYes 

Capital Stock 

Capital Surplus 

Earned Surplus 

Other Liabilities and Capital 

Total Liabilities and Capital 

52 

(Source: Air Transport Association) 

1948 1950 1952 

(000) (000) (000) 

178,535 213,480 357,274 

307,640 387,687 589,900 

114,661 180,141 267,8&1 

192,979 207,546 322,019 

76,278 61,666 81,220 

269,257 269,212 403,239 

18,020 18,247 9,934 

34,696 62,173 39,149 

500,508 563,112 809,596 

103,753 137,184 244,137 

168,998 137,327 173,182 

2,554 4,305 4,609 

128,28'" 132,947 155,944 

65,399 69,209 96,007 

12,558 64,610 131,297 

18,962 17,530 4,4·20 

500,508 563,112 809,596 

1952 

46 

.4 

100 
,16 

14 
.04 

22,600 

2.8 

1954 

(000) 

374,538 

809,1·18 

408,240 

400,908 

93,89·1· 

494,802 

10,535 

38,659 

918,534 

255,015 

188,953 

6,529 

149,755 

98,883 

206,805 

12,594 

918,534 

1953 195-l 

86 16 

.60 ,09 

NA 60 

NA .11 

31 23 

.10 .08 

NA 22,5011 

NA 2.6 

1955 

(000) 

452,962 

918,896 

493,401 

425,495 

108,454 

533,949 

10,626 

50,233 

1,047,770 

291,150 

204,879 

9,257 

119,032 

147,277 

251,298 

24,877 

1,047,770 

~ 



GENERAL ELECTRIC 

Airborne Systems and Components 

Airborne ordnance 
Airborne radar antennas 
Aircraft energizers 
Amplidynes 
Amplistats 
Autopilots 
Ballasts 
Capacitors 
Circuit breakers 
Computing sight systems 
Electric control equipment 
Electronic and communication 

systems 
Fuel turbopumps 
Generator control systems 
Generator turbodrives 
Generators 
Heating equipment 
Hydraulic constant-speed drives 

Hydraulic turbopumps 
Instruments 
Jet engine control systems 
Jet engine ignition systems 
Motors 
Propeller control devices 
Rectifiers 
Relays 
Rocket engines 
Selsyns 
Servo systems 
Switches 
Transformer-rectifiers 
Transformers 
Turbojet engines 
Turboprop engines 
Turboshaft engines 
Turbostarters 
Turbosuperchargers 

For further information on these and other Gen
eral Electric aviation products, contact your 
local Aviation and Defense Industries Sales 
Office or write Section 640-462A, General Elec
tric Company, Schenectady 5, N. Y. 

17ogress Is Our Mosf lmporltllnf Pl-otlua 

GENERAL. ELECTRIC 
53 



The worldwide aviation industry is served 
by these A"'erican Aviation publications 
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For complete information write for brochure today. 

AMERICAN AVIATION PUBLICATIONS 
1001 Vermont Avenue, N. W. • Washington 5, D. C. 

1937 - Celebrating Our 20th Anniversary - 1957 





Well timed ... 
Research and development cut the time between needing and having Convair's supersonic 
F-102A all-weather interceptor. Application of the AREA RULE gave the F-102A an hour
glass shape, enabling it to attai n even higher performance into the supersonic speed range! 

A result of extensive design , testing and re-designing, the delta-wing F-1 02A is now being 
produced in quantity for the U.S.A.F. Air Defense Command- evidence again of Convair's 
engineering to the Nth power! 

CONVAIR W"' DIV I S I O N OF GC~E AA.l. DYNAM I CS CORPORATION~ 

A portfo1jo of avv:ard winning aviation advertising lor ili956 



Now fl ying on leading a irlines throughout the world 
and soon to see service with many more. Convair's new 

METRO PO LITA 440 offers you more luxury! More speed! 

, ---~,... And the quieresr passenger cabin of any airliner fl ying today! 
In addition , the new M ETROPOLITA N offers you all of 

the qualities of passenge,r comfort and safety that have 
made the Conva ir first choice all over the world. 

CONVAIR c;g ... OIVI SIOJ<.I OF GENE RAL. OYN.\MIC S CO R POR ... TJQN T 
Now F\yinto SAS, Denmark. Norway. Sweden: SWISSAIR, Swilzer land: SABENA, Belg ium: AERO O, Y, f inland: CONTI NENTAL. U.S.A.; DELTA. U.S.A. , NATIONAL. U.S.A.: 

REAL S.A.. Brazil. Soon to Fly, ALIT ALIA. llaly: ANSEll, Austral ia: BRANiff. U.S.A.: EASTERN. U.S.A.; IBER IA, Spain: JAT, Jugoslav ia: LUFTHANSA. Germany: NIPPER I. Iapan 

A portf(;)iiO of ·awar-d wiuin~ aviation advertising for 1956 



VERSATILITY ... 

Ex ccu livc's 
Flying Offic e 

Unmatched in its flight range for speed, efficiency, 

a nd economy of operation ... unexcelled for 

reli ability-the Convair is now flown by thirty-five 

leading airlines throughout the world! It performs scores 

of tasks for the U.S. Air Force and the U.S. Navy! 

It serves science as a flying electronic laboratory. And it's the 

choice of leading corporations as an executive transport. 

The Convair continues to set new records for 

versatility and performance- evidence again of 

Convair's engineering to the Nth power! 

CONVAIR 
A CIVISION OF GENERAL DY N AMICS CORPORATION 

Turboprop Transport 

N aviga tor-Bombardier 
Flying Cfouroom 

I 
.:: 

I 



Let Freedom Ring ! 
From the mom ent the spirit of '76 was 
born with the shot heard 'round the world 
a nd proclaimed with th e ringing of the 
Liberty Bell . . . sounds have played a vital • 
part in our American freedom! / 

Today, the freedom of every man, wo
man and child of thi.s nation is inseparably 
linked with another sound -the protective 
roa r of great new jet aircraft like Convair's 
delta-wing supersonic F-1 02A all-weather 
1 nterceptor. 

The modern minutemen of the U.S.A.F. 
Air Defen se Command who fly these jet 
airc raft for your protection neve r relax 
their vigil. L et Freedom Ring! 

CONVAIR w A OIVI S IOI~ Of GCNER M .. OTNA,..ICS C O R PO 4TION ~ 

A portfolio of award winning aviation advertising for 1956 



In aviation ... 
opportunlt!f knocks ttvlce 

Now, both military and commercial aviation offer 
unlimited promise for an exciting. challenging 
and rewarding life . In both fields. Convair is today 
producing outstanding aircraft: Mifirary aircrnft 
like the supersonic F-1 02A nil -wea ther interceptor 
... fa ster, more comfort-able commercial airliners 
like the Metropolitan 440. In the ncar future, 
the you th of America will have an even greater 
choice of careers through the development of 

atomic-powered military aircraft and vastly more 
advanced jet passenger planes. Aviation is the 
high road to opportunity for the youth of today. 

·A portfolio of award w~nnimg aviation ad~ertis.·.mg (or 1956 



The Terrier ... Navy Man's "Best: Friend" 
Just like its wiry names3ke - the 3 ·s new anti-

aircraft missi.le, the Terrier, h3S the built-in abili ty to track 
an aggressor. Once unleashed, no evasi>e maneuver can save 

invading ai:rcraft from this obedience-trained supersonic wa tchdog. 

Here is vast neiV prorection for the 10\')' thar prorects you! 

The Terrier is a significant example f the ad,'l!nced wea pons systems 

now being mass-produced for ihe defense of our country 
by Convair, working with the .S. ·•a• ' Bureau of Or dnance. 

CONVAIR w .. oivoS ION OF G£."'""£~t. 0 N..O..toUCS .::;ORPCOU.710N <;> 



Pict-ure of you.r 
bright •:tet~tra-vel .. fu.tu.re! 

Fastest commercial airplane in the world- 609 silent, vibration less 
miles an hour! The Convair 880 JET-LINER will be powered by four 

of the world's most advanced commercial jet engines-General Electric CJ-805's. 
The only jet transport designed to operate from over 100 already 

existing airports throughout America! Big city or small, the 
Convair 880 JET-LINER will bring you luxurious jet-travel whether your 
destination is 2,000 miles away-or only 300. Soon you will travel faster, 

in more luxury and comfort than you've ever known before 
in Convair's 880-the all-new JET-LINER. . 

CONVAIR .· WA DIVISION 01" GENEAAL. DYNAMICS COAPOAATIO ... T 
CONVAIR 880 JET-LINER WILL 

FLY FIRST OVER THE ROUTES OF 

TWAAN°'C"''?fl't+l 



c."i c.tie>., 
~"~.-.ts 1956 



Wiele vVorlcl Ph otos . Inc. 

• TROUBLE SHOOTER 

Earlier in the year, perturbed by the 
rapid growth of air transport and the lack 
of facilities to take care of it, President 
Eisenhower appointed Edward P . Curtis as 
a Special Assistant for Aviation Facilitie:o 
Planning. Mr. Curtis rose from a major 
to a major general in the Air Force 
during World War II. He was a Vice 
President of Eastman Kodak Company 
when called to Washington in February. 

• GRIM REAPER 

• TOP NEWS 

A top news event of the 
yea r was the visit of A ir 
Force Chi e f of Staff 1 athan 
Twin ing and a party of 

SAF offi ce rs to Russia in 
June. He re he is p ictured 
in Stalingr acl . Marshal Ru
denko. Russian A ir Force 
chi ef, , is point ing out the 
sights. 

Death took a heavy toll among U. S. aircraft pioneers and leaders during 
the twelvemonth. Three whose names live on in the names of the companies 
they pioneered and headed were (Left to Right, Below) Glenn L. Martin, 
William Edward Boeing and Lawrence D. Bell. The fourth was a pioneer in 
the aircraft engine field-Frederick B. Rentschler, chairman of the board , 
United Aircraft Corp. 



TH E NEW CO·MBAT SERIES 
Three stars shone brightl in the Air Force ga.la.xy oj new combat aircraft. 

Two are capable of ca.rrying atomic z·eapons. All are lightnin -fast . 

• B-58 HUSTLER 

'Dle til t-like 16-wheel J:nain landi.n2: 
crear of AnJeri a fir t up r ou ic 
bomber rea'ches for the rw.Twav at c n
clusion of a test flight. The oe1,· de.lta 
wina bomber, built b ConvaiT Di-
ision of General Dynamics C Tpora

tion, started Bight te"ts ill Jovernber. 

• STARFICHTER 

The Lockheed F-104 Air F o1·ce com
bat plan e climbs as fast as it flies on 
the straight-and-level. Spe ds are aid 
to be in the ul tra-sonic regime. The 
plane m ade its public bo' in ApriL 

• SU PER SABRE 

orth American introduced - new 
fiahter-bomber version of the Sup e1· 

0 

Sabre. Bombs pictured here are con-
ventional, but the plane can can y 
atomic weapons. if need be. The plane, 
called by the Air Force th F-lOOC is 
equipped with wing tanks and in-flicrht 
refueli111g to assure long-range. 
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• ATOMS FOR POWER 

The Convair B-36 pictured here is the same intercontinental 
bomber that made news in other years-but with a difference. 
Designated the NB-36H, it first flew in 1956 with an opera
ting atomic reactor aboard. Convair holds a contract with 
the Air Force to develop an airframe for an atomic-powered 
They are teamed with General Electric Company, which holds 
a contract for the engine. Lockheed Aircraft Corporation 
has a similar airframe contract, mated with Pratt & Whit
ney Division of United Aircraft Corp. for the engine. 



, 

NEW PLANES 
Three significant planes made the-ir clebza in 1956 and are 

ex pected to go into production in the near future. 

• 'LIGHTPLANE' ASSAULT TRANSPORT 

Pictured here is the YC-134, an Air Force assault transport 
which will take off and land in half the space needed for 
comparable planes in the 65,000 lb. class-a performance 
said to match that of a lightplane. It is the latest production 
model using boundaTy layer control. Stroukoff Aircraft Com
pany had plans underway for production orders at year-end. 



• FRIENDSHIP 

The Friendship, first propj et aircraft tailored for executive users and 
short-range airlines, is built by the Aircraft Division of Fairchild Engine & 
Airplane Corp. The F-27 is designed to become the DC-3 of the turboprops . 

• 620 

Designed by engineer-pilot Ralph Harmon , this four-engine executive 
transport is the Cessna 620, which first flew in August, 1956. Standard equip
ment will include five reclinin g seats and a folding table. The plane has a 
maximum speed of 282 mph, cruises at 260, and its range is about 1,700 miles. 



• EXECUTIVE JET TRANSPORT 

After three years of reseaTch and 
development, F~irchild also amwunced 
the M-185, a high-speed executive jet 
transport. It will fl y at speeds up to 
550 mph and canies a crew of two and 
eight or nine passen gers. Initial de
livery of three to the Continental 
Can Co. , I S scheduled for 1960. 

71 



• ROCKOON 

To pierce the upper atmosphere, Naval Research Laboratory scientists 
devised scores of advanced messengers designed to corne back with valuable 
data. Here is pictured the Rockoon, a balloon-supported i"ocket which by 
July, 1956, had concluded a series of upper-atmosphere experiments. Pe r
haps its greatest value was to guide the scientists toward the design for a 
series of about 40 similar rockets for use during the International Geophysical 
Year beginning in July , 1957. 

93 MILLION MILES 

WAVES 

PARTICLES 

F REGION 200 MILES 

'- . ~-· - -- _·_ - ~ -- _ · - _· __ 
..:=_-- '-----:-- - D REGION:::- - _=50 MILES: ----" ---------------_- -- ---=-" -=- - - - ~ - -_ - - - - _-_ -= 

" 
"- '- 80,000 FT. . . 

" " 

···- ·····----...... ... .... . 
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• ELECTRONICS 

In scores of instances, 
the electronic tail wagged 
the aerona utical dog t o 
avia tion 's benefit. Scores 
of devices were intro
duced to help man man
age supersonic and trig
.o-er-quick defense and 
peace-tim e Ayin o· equip
ment. This and the follow
lllg page attempt to pic
tm·e some of the outstand
mg. 

• MISSILE MASTER 

• HOT CIRCU I T 

i ~:nil:i cant in the ad ,·ancement of 
high-sp d fli o-ht- · l'"here the heat bauier 
bas been a major probl m, is the Gen
eral Electri high-temperature iTcui.t, 
pictur d alongside an ordinary elec
troni cir ujL after being placed in heat 
of 1,5 0 de~uees F. The ordinary cir
cuit oliap_ed almost immediatelv. The 
G-E ci rcui t ca11 operate .i:n such heat for 
thousands I h ~- It giYes new impe
tus to the nation ·s guided rni sile, c:atel
lite and - upe:rsoruc plane pro2:ran1s. 

A ten- ear-old development flowered in 195 in the form of the Missile 
Master, designed b The iartin Company Baltimo.re. It is the country's 
first electronic system d signed sp ecil:ically for c ntrolli:rH! and oordinating 
the use of NIKE antiaircraft mis ile batteri ~ and other adYanced Amw 
weapons. Systems wm be lo ated at ke antiaircraft units a ross the countr);-

SAG-E 
ADDC 

rm . .E BATTERIE 

i,· 
'? ji 

J 



• RADAR CAS STATION 

It appears routine that the Boeing B-52 and the KC-135 tanker pictured 
here should be together to get fuel to the big bomber. But with the lightning 
speeds involved, their rendezvous is a miracle achieved by another electronic 
device revealed in 1956, the Sperry Gyroscope Company's APN airborne 
radar. 

• NAVIGATOR'S HELPER 

• NO HANDS 

Sperry also introduced the SP-30 
automatic flight control system for pre
cise, hands-off automatic control of 
jet airliners flying at wide range of 
airspeed and altitude. Mockup photo 
of Douglas DC-8 shows positioq ( ar
row) where control will be located. 

Another less-work-for-the-pilot device reached maturity when Ford 
Instrument Company's dead-reckoning computer ASN-7 became operational. 
This miniaturized navigational system continuously displays on pilot's in
strument panel his present position, course, and exact distance to destination. 



• FLYING CRANES 

ix aircraft companies i11 1956 were awarded 
Army research and de · elopment contracts to desig,n 
flying cranes, platforms capable of vertical take-ofL 
and landings carrying extra-hea loads. Contractors 
now working on the problem are Bell ·rcraft Corp., 
Hiller Helicopters, Hughes Aircraft Division Ka
man Aircraft Corp., Piasecki Aircraft Corp. and 
Flettner Aircraft Co. Pictured here is a Hiller arti_t s 
conception of a TO weight-lifter U"ing du ted fan-. 
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AWARDS 
• · HARMON TROPHY 

Four winners get together as 
one presents the Harmon Tro
phy to the other three. From 
left: British Group Captain 
John Cunningham, who won the 
award for the first commercial 
jet trip around the world; Mme. 
Jacqueline Auriol, the world's 
fastest woman pilot, with a jet 
record of 715.35 mph; the Pres
ident; and Lt. Cmdr. Charles A. 
Mills, USN, a Harmon winner 
for a daring icing experiment 
with a lighter-than-aircraft. 

• H. H. ARNOLD TROPHY 

For his contribution to advancing the 
case for the Air Force. Senator Stuart 
Symington (D., Mo. ) r~ceived the H. H. 
Arnold Trophy and was named "Avia
tion's Man of the Year" for 1956 by the 
Air Force Association. Gill Robb Wilson 
President of the AF A, pictured at left. 

• WRIGHT BROTHERS MEMORIAL TROPHY 

For continuous achievements over a 
broad range of aviation since 1917, Dr. 
Edward Pearson Warner, President of the 
International Civil Aviation Organization , 
was unanimous choice for the Wright 
Brothers Memorial Trophy for 1956. 
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• THOMPSON TROPHY 

Here it is being awarded to C mmander R. W . Duke ' i.nd-
sor , USN, b y Fred C. Cra1 ford. chairman of th board of 
Thompson Products, Inc., while · dmiral A:rleigh . Burke, 
Ch:ief of Naval Operations, looks on. To will the trophy Wind
~o r fl ew 1,015.428 mph in a Chan Vought F8 -1 Crusader. 

• COLLIER TROPHY 

For development of the Boei..Jl o
B-52, first all-jet long-range bomb
er , the Collier Trophy was award
ed jointly to Wmiam lVI. Allen (pic
tured here), the U. S. Air Force, 
a11d General Nathan F. Twi11i11g. 

• BREWER TROPHY 

Ra 0 . r i eTtes, Superintendent 
of School and College Services, 
-uitecl Au: Lines. In c. received 

the 1956 Frank G. Brewer Trophy, 
nation's ]Jighest award in the field 
o:f youth ; ducation and. trai.J1i.J1g. 
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RECORDS 

• MACH MAKER 

Fastest of the speed-of-sound planes was revealed in 1956 when the Air 
Force reported that Bell Aircraft X-2, built to study aerodynamic heating at 
high .speeds, "went higher and faster than man has ever flown." Outstanding 
feature was controllable speed for rocket engine, a Curtiss-Wright Corp. in
novation. 

• MACH ROCKET 

But man's speed was snail
like contrasted with the four
stage, rocket-propelled research 
missile fired by scientists of the 
National Advisory Committee 
for Aeronautics. This hit a 
record speed of more than 
Mach 10---6,600 mph at high 
altitude-and penetrated more 
than a million feet into the sky. 



• DISTANCE 

Two Army aviators flying a Vertol H-21C set a new world helicopter rec
ord for distance in a closed circuit without payload when they flew 1,199.07 
m.i. non-stop in 12 hrs., 58 mill. on August 11. Pilots were Lt. Col. Harry L. 
Bush and Maj. William C. Dysinger. The same helicopter on August 24 
non-stop 2,610 mi. from west to east coast, refueling in midair along the way. 

• TRIPLE RECORD 

Three world records were 
broken without stopping in July 
by Capt. Claude Hargett and 
Capt. L. S. Hill, U. S. Army, 
flying Sikorsky H~34 helicopter 
at Milford, Conn. The records 
were speed of 141.915 mph for 
62.137 mi. in a closed circuit 
without a payload, 136.041 mph 
for 310.685 mi., and 132.633 
mph for 621.369 mi. 



• ELDER STATESMEN OF AVIATION 

Eight were named Elder Statesmen of Aviation by the National Aeronau
tic Association in 1956. The honor goes to aeronautical leaders who have 
made contributions of significance and endurin o- value. The eight pictured 
left to right, top to bottom are: Admiral DeWitt C. Ramsey. ·(USN, Ret.) , _ 
former Cormnander in Chief of the U. S. Navy in the Pacific and Vice Chair
man of the Board, the Aircraft Industries Association; Alfred Victor Verville, 
pioneer aircraft designer and now with the Naval Bureau of Aeronautics ; 
Rear Admiral Richard E. Byrd (USN, Ret. ) , aviation polar e~plorer; Harry 
F. Guggenheim, President of the Guggenheim Fund for the promotion of aero
nautics; General Carl Spaatz, first Air Force Chief of Staff.; Clarence lVL 
Young, former Assistant Secretary of Commerce for .. Air and now a Vice 
President, Pan American World Airways; Frederick C. Crawford, Chairman 
of the Board, Thompson Products, Inc. , and William T. Piper, ligbtplane 
aircraft builder and pilot. 
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CHAPTER ONE 

The ·Industry 

1956 C:\:..IE TO A::\ E:\D. the military services were only six 
months away from attaining the airp<:m·er goals ( 137 A.ir Force 

. ,,·ings, 17 Xavy carrier air groups) set by the Joint Chiefs of Staff 
111_ mid-1953. The aircraft industry's output for the military services de
clmed from approximatelv 8.400 aircraft in 1953 to fewer than 7.000 in 
1956. but the total number of planes produced remained at about the 13,000 
level, primarilv because of the increase in civilian production, notablv for 
business and personal use. Civil plane deliveries an10unted to about 7,100 

\\'hile deliveries to the Armed Forces in terms of units dropped. in
dustry dollar volume, airframe poundage produced and employment re
mained relatively stable. This occurred becau:"e output largeh• im·oh·ed 
h~avier and mor-e expensive aircraft and because deli,·eries of gttided mis
Siles increased. Each month brought with it additional missile deliveries 
and new missile orders. 

The aircraft industrv continued to book orders from airlines in the 
l!.S. and abroad for new· jet and turboprop transports. By year end, manu
facturers held orders or options for more than 600 gas-turbine powered 
airliners valued at more than $2-billion. The industry continued to fill 
<:.nd obtain new orders for piston-engine transport planes. 

The accomplishments of the various companies during the year are de
tailed on the following pages. 
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AIRCR~T MANUFACTURERS 
Aero Design and Engineering Co. 

Production activity at Aero Design & Engineering Co. during 1956 v:as 
centered on two versions of the Aero Commander 5-7 place twm
engine executive transport. At the beginning of the year, the 56~A model 
was in full production with eight to ten units per month being fimshed. In 
the Spring, production activity began to swing to the supercharged 680 
model and by the end of the year the majority of the plant's production was 
centered on the 680 Super with 18 to 20 units being produced each month. 

At the end of the year, the 560A was still in production and an option 
in the use of engines in the 560A had been announced. The high compres
sion 295 horsepower Lycoming engine was approved for the 560A . and 
Aero was producing a limited number of the 560A (high compressiOn) 
aircraft. 

Major production activity was centered at the Tulakes facility with 
modifications being done at Cimarron Field and additional contract work 
being arranged at Downtown Airpark in Oklahoma City and Meachum 
Field at Ft. Worth. Construction of a $1.5-million factory on private 
property adjacent to Tulakes Airport was underway. 

Research activities were centered at the research and development divi
sion on Max Westheimer Field at Norman, Oklahoma. Major research 
activities were on product refinement and development. 

Financial data was not readily available but it was expected that the 
gross sales would go well over the 1955 $7.5-million figure. At the end of the 
year, Aero was reporting a $2-million annual payroll with a total invest
ment of some $5-million dollars. 

Beech Aircraft Corporation 
Beechcra~t's ~4th year in 1956 was one of many milestones. Sales 

of commercial aircraft increased · a new business aircraft model >vas 
readied for production; military aircraft contracts were extended into fu
ture years; the backlog of both commercial and military business increased 
to n:o~e than $10~-million; and the company formed two wholly-owned 
subsidiary corporatiOns: the Beechcraft Research & Development Corpora
tion, as a further development of Beech Aircraft's movement into advanced 
and secret fields of powered flight; and the Beech Acceptance Corporation, 
as a. further development of Beech Aircraft's leadership in the field of 
offenng customer financing plans. 

Total sales for the 1956 fiscal year ending September 30 were $74,-
538,948. N e~ earnings were $3,331,327 after taxes. 

Com~ercial sales reached a new high of $32,091,761 during the year. 
The previOus record was $27,245,940, made during the 1955 fiscal year. 
Sales by Beechcraft's U.S. distributors and dealers increased over 23 per
cent and export sales continued at levels comparable to those achieved in 
the 1955 fiscal_year. Unit sales during the year increased for each of the 
company's busmess aircraft models-the Beechcraft Super 18 eight-place 
twin-engine executive transport, the Beechcraft Twin-Bonanza six-place 
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''A ll th e w o rld w ill now ackno wledge l hat a ny aggressor 
n:lt io n see k ing do m ination o f the e a rth mu t de feat th e 

"ni tcd States and n1us t de fe a t us be fore w e can acb.iev e o ur 
n1a.x imun1 s trength. There fore, if g loba l war comes to us 
agai n, t he first b low will be s truck not a t \\ a rsaw but a t 
\ Va s bing to u ; not at Londo n b ut a t Los Angele s; no t eveu 
at Pearl Harbor but at P it t sbu rg h . I h ave no m ca.trs to see 
int o th e fu ture, no m o re th a n you-bu t yo u and I can logi· 
ca ll y d ed uce th a t we m us t ha ve an adeq uate defense fo rce 
in be ing on t he da y war begins- o r we will have no need 
fo r a n y o th e r." 

- DWI GHT D. EISENHOWER, 
P re s iden t of the U n ited States 

twi1:-engin~ executive airplane, the Beechcraft Bonanza four-place single
engme busmess plane. 

A nd at year-end, the company was setting up p roduction lines fo r an
other busi11ess plane, the Beechcraft M odel 95 T ravel A ir. 

The new Beechcraft Travel A ir, a four-place twin-.engine e..">lecutive air
plane with a cruising speed of approx imately 200 mph, and powered b) 
two 180 horsepower Lycoming engines, made its uccessful initial flight 
from B eech Field, W ichi ta, K ans., on A ugust 6, 1956. T he new _1ode1 95 
B eechcraft was put into a fast flight-ser vice test program during the last 
fi ve months of the year to assure deli ·eries as early as po sible in 1957. 

For Beech A ircraft, this new model added a fo urth e..~e utive-type plane 
that was announced as non-competi ti'i e with the company·s three other 
business planes. For the business aircraft customer seek-ing a small twin
engine plane, the '57 Travel A ir would enl¥ge the field of selection to three 
units in the $35,000 to $55,000 price range .. 

Of major importance in the compan)''s military sales of $42,447,187 
were the T-34 Mentor trainers for the U '\F and the U .S . N avy plus 
large quantities of Beech-clesigned j et engine s ers thousan ds of jetti
sonable tanks , and major components for seyeral dmerent jet fighter air
craft. 

Durino- the year follow-on contracts ,.,.-er e received bv Beech wi th work 
schedules 

0
on some of the following military i enr e..o-xtending into the 1958 

fiscal year: 
Additional orders for the Beecbcra L --.3 T"-in-Bonanza to be used 

as a liaison plane for the U.S. A rmy. 
·Continued production of the _U . . - -a..,-y's T -34B J?eechcraft trainers. 
Additional contracts fo r mobile ground suppor um ts for the USA F, 

with Beech now having designed thre~ types of jet-engine star ters . 
Additional orders for complete wmgs for the L ockheed U SA F T -33 

and the Lockheed Navy T2V jet trainers, plus major assemblies for the 
Lockheed USAF F -104 Starfighter. 

Continued major assembly production wor k for McDonnell 's USAF 
F-lOlA Voodoo supersonic jet fi ghter. 
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Continued major assembly production of items for Republic's USAI' 
F-84F Thunderstreak and H.F-~F Thunderflash jet fighters. 

Plus new orders for major subassemblies for the Convair USAF 
F102A, Fl06A, and F106B jet fighters. 

As of October 31, 1956, Beechcrait"s commercial and military backlog 
totaled approximately $103-million. 

As a follow-on development to Beechcraft"s establishment of a special 
engineering facility in Boulder, Colo., in July of 1955, Beech Aircraft 
Corporation in February of 1956 formed as a wholly-owned subsidiary, the 
Beechcraft Research & Development Corporation. Later in February the 
company announced the purchase of 760 acres of land adjacent to Colo
rado's new Foothills Highway just north of Boulder. During the year a 
special preliminary testing facility was constructed on the new site, but 
military security regulations cover the research projects under considera
tion. 

Beechcraft military projects developed and announced during 1956 did 
include more information on the Beech-designed pilotless target-plane and 
on a high-speed aerial tow-target. 

The Beech-designed U.S. Navy XKDB-1 is a pilotless remote-con
trolled target-plane planned for training both ship-to-air and air-to-air 
Navy weapons systems crews. In 1956 Beech revealed that their new 
drone was adaptal;le to photo and reconnaissance applications. 

As a high-speed aerial tow-target, the Beechcraft Dart provides a long
needed supersonic target for jet ·fighter gunner practice. 

As another wholly-owned subsidiary, Beech Aircraft Corporation an
nounced in November of 1956 the incorporation of the Beech Acceptance 
Corporation, Inc., with nine Beech officials serving as its board of directors. 

At year-end, Beech Aircraft had more than 1 :j4 million square feet of 
plant area in use in its five major production facilities at Vlichita. Liberal 
and Herington, Kans., and employment was over 6.500. · 

Bell Aircraft Corp. 
Emphasis on the world-wide commercial helicopter market and broad

ening activity in the aircraft, rocket propulsion, electronics and servo-mech
anism fields highlighted the company's operations during the year. Bell 
also moved to decentralize its diversified products business and to strengthen 
product lit?es with a reorganization of its Niagara Frontier operations. 

The Ntagara Frontier Division was discontinued and its activities taken 
over by two new operating rrroups. the Aircraft Division and the \i\feapon 
Systems Division, which will hav~ complete responsibility for the design, 
production, procurement, sales and allied functions for their own products. 
The Weapon Systems division was sub-divided into the Avionics, Rockets, 
Guided Missiles and Research Divisions. The Aircraft Division is responsi
ble for production of Bell airplanes and for Bell's large aircraft component 
sub-contracting_ I?r?grams for other prime cont~actors. It will have two 
principal sub-dtvtstons, production and engineenng. 

Bell also formed a new wholly-owned subsidiary, the Bell Automation 
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Corporation, in Rochester, :\. Y .. to specialize in the field of automatic 
controls and systems. First product introduced was the Electro-\Vay, an 
electronically-controlled continuous weighing system for the com·eyor belt 
handling of bulk materials. Installations were made in a number of indus
tries including cement. gypsum and power plants. 

The year also saw Bell enter the field of nuclear research with the for
mation of a nuclear engineering department. In the planning stage \vas a 
nuclear research facility consisting of a '"Hot Laboratory'' and gamma 
irradiation source with the capability of expanding to include other phases 
of nuclear research for militan· and commercial applications ot nuclear 
energy. 

Loss of the stainless steel X-2 experimental rocket plane in September 
left a gap in the USAF -XACA :;upersonic rocket research program, but 
not until the airplane had rocketed to heights and speeds never before 
reached by man, reportedly 126,000 feet and more than 2.100 miles on hour. 
· It was expected Bell's X-lB and X-IE would be used to fill out. as 
far as possible, studies in the regions of very high speeds and altitudes. 
The Bell X-1E. :\AC-\ rocket aircraft, differs from Bell's earlier super
sonic research aircraft because of its verv thin wing- and tail sections and 
JlllllJJ)ecl propellants. The new wing is oi1ly -1- perc~nt thick in contrast to 
the lO percent thick panels of the first X-1. 

\Vork also was going forward on the Bell X-1-1-. an advanced version 
?f the jet-powered VTOL test vehicle which was test flown successfully 
tn 1955. The original model \Yas powered by two jet engines which al
l<Jwed the aircraft to take off yerticallY and were rotated for horizontal 
flight. The engines were returned to the vertical position to allow the plane 
to land verticalh'. 

The companv also was one of seYen contractors de\·eloping and manu
~acturing major. sub-systems for the B-58 super::;onic bomber being built 
l)y Convair. 

The \\' eapons Systems DiYision continued the operational refinement 
of the GAl\I-63 Rascal, an air-to-surface guided missile weapons system 
for the Air Force. 

As an outgrowth of the company's work with Rascal, orders were re
ceived from other aircraft firms to supply guidance components and rocket 
power plants for guided missiles and missile systems. Among these were 
liquid propellant ceramic rocket thrust chambers for the Army's XIKE, 
being built for Douglas. 

Deliveries of the Bell-developecl proportional control system to Chance 
~~ought Aircraft Company continued at an increasing rate for installation 
111 the Xavy's Regulus missile. 

The company worked closely with the ~\ir Force on the development of 
~ completely automatic landing sy,;tem, an adaptation of the Carrier Land-
111g System which was originally designed to land piloted airplanes on air
craft carriers in zero-zero weather. The system also has considerable civil
ian potential. Automatic electronic device; can lock on ar. incoming aircraft 
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within radar range and bring it in to a safe landing in any weather without 
help from the pilot. . , . . . 

Also in the electromc •field, Bell s hehcopter fhght stmulator _underwent 
further evaluation as a training device at the Navy's helicopter fhght school 
in Pensacola, Florida. 

Bell's larcrest and loncrest production contract came to an end in 1956. 
The last of t;ore than 8000 jet engine nacelles was rolled off the production 
line at the company's Kenmore, N. Y., plant bringing to an end a $280-
million contract awarded Bell in 1949. 

Jet pods were delivered to three companies manufacturing th_e. Boeing 
B-47: Boeing's Wichita division, LQckheed's Marietta, Ga., divtston and 
the Tulsa, Okla., division of Douglas. Four hundred of the pods also were 
built for the Convair B-36. 

Comparable in size and weight to a modern interceptor, the nacelles 
contain the necessary electrical, fuel, water and fire detection systems for 
the jet engines which are contained in the unit. . 

The company began a multi-million dollar contract to produce jet engme 
nacelles for the B-52 superfortress. Production under this contract was 
expected to run well into 1959. 

Bell Aircraft Corporation's Texas Division, located midway between 
Dallas and Fort Worth, Texas, celebrated its fifth birthday during the year 
by announcing further expansion of its five facilities in the area. 

As part of the company-wide reorganization, this division was sc~ed
uled to become a wholly-owned subsidiary, Bell Helicopter CorporatiOn, 
on January 1, 1957. 

Volume production continued on both single and tandem rotor helicop
ters, including commercial and military variations of the Model 47 Bell 
helicopter series. The single rotor models are: three-place, 200 hp Model 
47G (Navy HTL-6; Army, AF H-13G); three-place, derated 250 hp 
Model 47G-2 (Army, AF H-13H) ; three-place, 200 hp executive Model 
47H-1; and fo~.Ir-place, derated 250 hp Model 47J (Navy HUL-l) .. 

Work c~:>ntmued o? the tandem-rotor Navy HSL-1 anti-submanne 
warfare hehcopter durmg the year. Although production of the 1800 hp 
sub hunter b~gan to phase out during 1956, the Navy announced that 
tests were bemg conducted on a modified version of the powerful Bell 
machine for aerial mine sweeping. 

The turbine powered Army H-40 utility helicopter made rapid progress 
during the year. Fjrst helicopter scheduled for production to incorporate 
the T -53 free-turbm~ Lycoming engine, the single-rotor, low-silhouette 
helicopter offers ~n~xtmum versatility, speed and economy of operation. 

Bell's XV -3 tiltmg-rotor-type convertiplane underwent exhaustive flight 
testing during the year. It was announced in August that the hybrid craft 
had successfully made 15 degree conversions in flight, proven its autorota
tive abilities from 500 feet altitude, and promised to exceed the most op
timistic speed predictions. Flight test operations continued at the Texas 
Division. 

During 1956 Bell announced the company's tri-turbine helicopter trans-
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Bell 4·7G tht·ee-place utility aircraft 

port design, the Bell D216. Operators, after evaluating the design, pre
dicted that the craft was capable of operating at the 10\·\'est possible per
mile seat cost in the industry. 

Other projeds being carried on b} the division for the military in
cluded both a long and a shor·t-range helicopter instrument study, metal 
bonding -development programs and other all ied activities in rotary-·wing 
aviation. 

Commercially, Bell Helicopter Corp. en joyed its best year in history. At 
the thr.ee-quarter mark 100 commercial Bell helicopters bad been sold and 
delivered, an increase of 30 percent over 1955's commercial sales for the 
same period. Bell helicopters are in service in approximately 55 countries. 

For the nine-month period ended October, the Bell . ircraft Corp. re
ported sales of $136,539,172 and net income after ta...xes of $3,182,861. Un
filled orders amounted to $167,816,194. Consolidated net working capital 
amounted to $16,334,956. 

Employment totalled 18,126 persons, including 14 567 in the firm's 
Niagara Frontier Division and 3,559 in the T exas Division at Fort \ iVorth. 

Boeing Airplane Co. 

Rollout, first flight and delivery to the Ai r F orce of the first KC-135 
jet tanker-transport, and added orders fo r the 707 jet transport by both 
domestic and foreign commercial airlines provided the top highlights for 
Boeing Airplane Company for 1956. 

B-52 Stratofortresses also gained their share of the headlines as the 
big bombers continued to roll from Boeing plants at Seattle, Wash., and 
Wichita, Kans., on schedule, while ·the B-47 Stratojet and KC-97 Strato-
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freighter programs were phasing out at \Vichita and Henton, \VasiL, re
spectively. 

It was on July 18, just 21 months and 13 days aiter being officially 
ordered, that the KC-135, America's first production jet transport, rolled 
from the Renton plant near Seattle, following hy only a few minutes the 
appearance of the S88th and last of the piston-powered KC-97's. 

The rollout of the two planes came within three days of coinciding with 
the 40th anniversary of the Boeing company on July 15. Since that date 
in 1916 more than 23,450 planes of well over 200 different types ha\·e horne 
the Boeing trade mark. 

The rollout of the last KC-97 marked the 84th consecutive month with 
but one minor exception of on-schedule production of the big double-decked 
planes. Now the Air Force's standard aerial refueling tanker and multi
purpose transport, the Stratofreighters will be succeeded hy KC- I 35"s. 

As the year opened, six commercial airlines in the U. S. ami ahro·td 
had announced their intentions of purchasing a total of 76 Boeing jet trans
ports. By fall of 1956, ·five others had joined them, and finn orders or let
ters of intent for a total of 134 airplanes had been received. First procluc
ti~n 707 is. scheduled for completion in late 1957. Pan American \Vorld 
Airways wil! get the first of the new jets !ate i1.1 195~. . 

::VIea.m~hi!e the 707 prototype continued its mtens1ve fhght test program, 
and by m~d-October had passed the 600-hour mark in flight time. 

Ea:ly m. the year Boeing revealed details of the new 707 Inte~c~:mtinen
tal which will make possible non-stop airline schedules between c1t1es, con
tinents apart,. never before served on a non-stop basis. \,Yith full payload, 
the Intercontmental wiii be capable of circling the earth in less than 40 
hours flying time with only ~ve stops for fuel. The plane will weigh m?re 
than 280,000 _pounds and vnll cruise at speeds of from 550 to 600 miles 
per hour. _Like o!hers in ·the 707 family, the Intercontinental will be 
equipped with Boemg-developed jet engine sound-suppressors and thrust
reversers. Bo!h have been under development by Boeing for more than 
three years, with full-scale tests of the devices continuing on the 707 proto-
type at Seattle. . 

Boeing also unveiled a full-scale $500.000 mockup of the 707 jet Strata
liner during the :rear. in a Manhattan b.uilding. The luxurious passenger 
cabin, complete with air-conditioning, lighting system, running water, ovens 
and refrigerators, was the first such jet transport interior to be completed 
in this country. It was also equipped to duplicate many flight conditions 
such as jet engine sounds, and with liuhting effects that give the impres
sion of both day and night flights in B~ing jet transports. Primary pur
pose of the mockup was to provide airlines with a means of visualizing the 
potentialities of the 707 interiors. 

The first Wichita-built B-52 heavy bomber, which had been rolled out 
the previous December 7, made its maiden flight on May 14, and was de
livered to the Air Force on June 26, being flown to Castle Air Force Base, 
Calif. Loring Air Fo;ce Base _at Limestone, :VIe., and \Vestover Air Force 
Base, Mass. also received the mtercontinental bombers during the year. 
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Incorporati on of a unique cap ule cl sign featu re in t>YO production B-
52 models, enabling the 400,000-p und plane to perform mul tiple strategic 
r les, wa al o revealed during 1956. T giYe the trategic _ ir Command 
a more ' ersatile, mul ti- purp ·e airplane, B iog desi!!11ed a pre nrized, 
inhabit d " fu elage-withi n-a-Euselage" bomb bay ca1 uJ . wh ich looks much 
like a huge cy lindrica l boil er. F ully pre- ur ized, a ir-conditioned. and 
equipped wi th - tation for a t\\ ' -man crew, th cap ule ha pro risions 
for fom aerial camera interchano·eable elect r ni qtu pmen and anten
na . Bomb ba areas of both the 13--_B and B--- are equipped with 
fitt ing to accommodate the mult i-purpose cap ule. 

T he de ign a llows the 13-52 to be uti liz d for DY ntional and nuclear 
weapons deli ery, photographic reconnai- ance and electroni 1111 10ns at 
. peed of more than 650 mil es per hour ·wei at altitude of more than 50,-
000 feet. P reviously a separate a iq lane tYpe r modifi ation of ba ic serv
ice t ·pes vva needed fo r each specifi c mi sion . B- -2 · w re built at the 
Seattle plan t through tbe fi r st half of the ear, when the hi ft was made 
to B-52D production. T he B-52D, strictl) a bomber airplane, also ''as 
being produced a t \ ichi ta . 

At \1\ ichi ta, the last of the B-47£ Stratoj et wa cleliYered to the 1r 
Force late in t he year. 

It was also announced early in the year that au undi sclosed number 
of R B-47K airplanes had been deli vered . Modified fo r the trategic Air 
Command, the "K" is equi pped fo r both wea ther reconnai ance and photo 
work, with the weather data collected used to upplement that obtained 
r_egularly by the A ir \1\ eather ervice. 

A lso in the B-47 picture. the sec nd of t\YO e..'l rimental tu rboprop 
XB-47D's mod i•fied at the request of the Ai r Force · o erve as test beds 
for the new Curtiss-\i\f right T49 engine, made its rnaiden flight on Febru-

Boeing 707 and B-52 refuel in mid-air 
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Military sub-contract work continued to show healthy progress during 
the year. Work on the program to provide the Boeing B-47 with empen
nage assemblies phased out during mid-1956 with total billings amounting 
to more than $56-million. A contract for horizontal stabilizer assemblies for 
the Boeing B-52 was underway and contracts at year-end were expected 
to carry production through June, 1958. 

Sub-contracts from Republic Aviation to provide stabilizer assemblies 
for the F-84F will extend production through June, 1957 while additional 
sub-contracts for empennage and aft fuselage assemblies for the Lockheed 
T2V -1 Navy jet trainer and the Lockheed T-33 will carry production 
through August, 1957. 

Chance Vought Aircraft, Inc. 
Chance Vought Aircraft, Incorporated, its F8U -1 Crusader established 

as !he world's fastest Navy ·fighter and holder uf the Thompson Trophy 
national speed record of 1,015.428 miles an hour, delivered the faster-than
sound fighter to the Navy in December, 1956, for a fleet indoctrination 
program. 

At the same time, emphasis was placed on the company's newest guided 
missile, the supersonic, high performance Regulus II. . 

Development of both the Crusader and Regulus II, coupled with suc
cessful utilization of Regulus I, introduced into the Fleet during 1955 as 
the Navy's first operational attack missile, was reflected in the company's 
backlog of approximately $517-million for the period ·ending October 31, 
1956. 

~pproximately 14,000 employees were on the payroll at year's end, in
cludmg employees stationed in California in connection with Regulus and 
Crusader testing operations. The weekly payroll was approximately $1.4-
million. · 
. Keeping ahead of jet age requirements, Chance Vought broke ground in 
Decem~er for a $3.8-million high speed wind tunnel designed to provide 
for testmg of models of aircraft and auided missiles at speeds up to 3,800 
miles an hour, ·five times the speed ~f sound. The new wind tunnel, ex
pected to be operationel early in 1958, will complement the company's low 
speed tunnel, completed early in 1956. 

The Crusader, piloted by Commander R. \V. "Duke" \i\Tindsor, USN, 
swept the Th?mp~on Trophy mark beyond the 1 ,000-miles-an-hour figure 
for the ·first time 111 August over a 15.1 kilometer course on the desert at 
China Lake, California. Announcement of the new speed record was made 
by the Navy in September during the 1956 National Aircraft Show in 
Oklahoma City, Oklahoma. 

In October, the nucleus of the Navv's first 1,000-miles-an-hour-plus 
carrier fighter squadrons began training to fly the Crusader. An intensive 
indoctrination course at the Chance Vought plant in Dallas, Texas, marked 
the initial phase of readying trained pilots to man the faster-than-sound 
F8U-1. 

The company's newest entry in the field of high performance military 
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aircraft. the Crusader is equipped with a two-position wing. perm1ttmg 
the airplane to fly not only at speeds of more than 1.000 miles an hour 
but also at the comparati,·ely low speeds required for aircraft carrier land
ing operations. 

The wing configuration was kept under a tight security wrap for more 
than a year but the ;\a vy later disclosed that the Crusader has a two-posi
tion wing which is hinged at the rear and raises in front for takeoffs and 
landings. The thin swept wing is mounted high on the fuselage and is set 
well back from the cockpit. The horizontal tail is joined low on the fuse
lage. .:-\ short pointed nose. fairing smoothly into a small cockpit canopy, 
helps reduce drag and aids O\'er-the-nose visibility. 

Powered by a Pratt & \\'hitney Aircraft afterburner-equipped J-5i 
turbo-jet, the aircraft made its initial flight in .:\larch. 19::;5---exceeding the 
speed of sound-and went into production in September, 1955. X ow in 
quantity production, the airplane completed its carrier qualification trials 
aboard the CSS Forrcstal in April. 1956. 

Regulus I I. a larger, faster and longer-range ,·ersion of Regulus I. was 
developed from the successful accomplishments of the earlier missile. The 
company entered the guided missile ·field in 1946 and development of 
Regulus I began in 19-1-i when the Xa,·y asked for design of a surface-to
surface missile with provision for a recoverable test version as well as a 
tactical version. 

A Navy contract for production of Regulus II was announced in July. 
Two months earlier, development of the new missile was revealed for the 
first time in Chance Vought's annual report to stockholder::;. In December 
the Navy announced that the new supersonic weapon had been successfully 
fired and is currentlv under test. 

Regulus I, now ·operating from aircraft carriers. submarines. cruisers 
and from shore bases. is capable of deli,·ering a warhead over a range of 
hundreds of miles, guided by a built-in electronic ''brain." The recoverable 
test and training version, equipped with a retractable landing gear. flies 
pilotless missions and lands intact to be flown ~o-ain. A.s many as 16 flights 
have been made by single missiles. 

Fleet introduction was underlined by deYelopment of a new weapon 
system capability. the steam catapulting of Regulu;; from the decks of air
craft carriers. The new capability was made possible by a launcher cart 
developed by Chance Vought for the ~ avy. 

Continued expansion of Regulus activities led to ~evelopment of a ·target 
drone version and confirmed the )Jan·'s earlv conhdence in the missile's 
broad weapon system capabilities. . . 

In addition to being a prime contractor for the Xavy, Chance Vought 
manufactured components for the Xorth .\merican F-100 .\ir Force jet 
fighter, the Boeing B--1-7 Air Force jet bomber and the Lockheed P2V 
long-range Navy patrol bomber. 

At year's end. preparations were being made for celebration of the com
pany's -l-Oth anniversary in 195i, as a designer and builder of high per
tormance military aircraft. 
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Convair 
A Division of General Dynamics Corporation 

Highlighting the 1956 production and facility progress and ~mploy_ee 
activities of the Convair Division of General Dynamics CorporatiOn at 1ts 
five San Diego and Pomona, California, and Fort Vvorth and Daingerfield, 
Texas, operations were these events of record : 

First flight of the Air Force B-58 Hustler, America's first 
supersonic bomber; 

Establishment of and ground breaking for Convair's newest facil
ity, the $40-million Astronautics Division; 

Announcement and initial sales of America's newest entry into 
the commercial jet transport field, the Convair 880; 

First simultaneous refueling on record of four fighters by any 
tanker-a Convair R3Y-2 Navy Tradewind seaplane; 

Establishment of a Hawaii-to-California seaplane speed record 
by a Convair R3Y-1 Navy Tradewind seaplane tanker; 

Established of a world safety record by employees of the San 
Diego plant ; 

Lease of new 500,000-square-foot central warehouse to serve all 
facilities in San Diego ; 

Recognition of Convair Pres. Joseph T. McNarney as "National 
Management Man of the Year." 

Following its initial taxi run on October 29, 1956, the delta-wing B-58 
Hustler made a 38-minute successful maiden flight at Fort vVorth on 
November 11. At the controls was B. A. Erickson, chief test pilot and 
flight manager for Convair-Fort Worth. 

In late summer, ground was broken in San Diego for the newly-estab
lished Astronautics Division, formed for the research, development, manu
facture, and testing of the Air Force Atlas intercontinental ballistic missile. 

In September, detailed specifications of the world's fastest airliner, the 
Convair 880 four-engine jet transport, were established and definitive con
tracts signed with Trans World Airlines and Delta Air Lines, Inc., for 40 
of the luxury planes. 

September also saw four Navy F9F-8 Cougar ·fighters refueled at the 
same time off the Southern California coast by a Convair R3Y -2 Tradewind 
turboprop seaplane tanker, world's first seaplane capable of multiple re
fueling. 

On October 18, a Convair R3Y-1 Tradewind tanker-transport spanned 
the Padfic from Honolulu to Alameda, California, in six hours 45 minutes, 
to break a record set in 1948 by a Martin Mars seaplane by three hours 
49 minutes. 

Both the San Diego and Pomona divisions broke the 1955 United States 
safety record for the aircraft manufacturing and assembly industry, a record 
set by Convair-San Diego in late 1955, while the San Diego plant went on 
to work 21,814,875 successive manhours without a disabling accident, 
July 22 to Nov. 3, 1956, to establish a world safety record in the incluc;trv 
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Convair TF-l02A combat trainer test sled 

In November 1956, Convair signed a lease for a ne\\- 5 ,000-s ;:I e
foot warehouse in San Diego to centralize functions formerly ,_ ried o m 
scattered off-site warehouses over the city. 

At the am1L!al convention of the ational Manageme.n'" .-\.s.:: 
St. Louis in September, General McNarney received . -_ ' 
"National Management Man of the Year." 

Designed for supersonic speeds and altitudes abm·e 50, :1 iee-, the 
Con\,air B-58 Hustler has a ,-.ving span of a bout 55 fee·. is b ut 9~ feet 
long, and 30 feet in height. It is powered by four General E1 -tric J -79 
turbojet engines, mounted in separate nacelles slung below the d 
The fuselage incorporates the NACA area rule (pinched-· ) ' o-e to 
minimize transonic drag rise. The B-58's triangular \ving h - ele~·oc.. · 
in the trailing edge. These combine t he control function· o · o~ ye.n.10nal 
ailerons and elevat_ors. A sharply swept-back vertical stabilizer d rudder 
give directional control and stability. 

Sixteen complex major subsystems in the B-58 indudinu the bomber's 
own defense system, are virtually automatic and ~apa:ble ot accomplishing 
their work with a minimum of supervision frorn the crew. 

_Under the new weapon system management concept, the _ ir F orce 
assigned to .Convair full responsibility for designing and building not only 
the airframe but also for procuring and installing all other equipment except 
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the engines. These the government supplied. Total oi subcontractors and 
other suppliers on the Hustler program numbered approximately 3,000. 

In designing the B-58, Convair-Fort Worth employed the delta-wing 
configuration pioneered by Convair in 1947 with the XF-92A research 
interceptor, world's first powered delta-wing aircraft. Convair also used 
the delta-wing design for the F-102A supersonic all-weather interceptor, 
now in volume production at San Diego for the Air Defense Command. 

Even as preparations led up to the B-58's taxi tests and flight, Fort 
Worth was busy on other fronts. In April, the Air Force announced that 
the plant had been awarded a contract to develop an airframe for a nuclear
powered airplane. Since 1951, the company had been at work on an Air 
Force contract for research and development leading to the design of the 
airframe for such a plane. As part of the original study contract, the Fort 
Worth plant conducted numerous flights in late 1955 and during 1956 with 
the Convair-built Air Force NB-36H intercontinental bomber equipped 
with a Convair-built atomic reactor. 

During the year, the Fort Worth plant built nose sections for the 
F-102A two-place combat proficiency trainer for shipment to San Diego, 
and completed converting 36 C-54 transports for day or night all-weather 
search and rescue operations over land or sea, by the Air Rescue Service 
of the Military Air Transport Service. They are designated SC-54. 

Strategic Air Command's fleet of Convair-built B-36 bombers were 
being rotated through the Fort Worth facility in a modernization, inspec
tion, and maintenance program, while the plant continued production on an 
undisclosed number of tail fins and outboard wing assemblies for the Boeing 
B-52 jet bomber. The plant also began a modification "Test-to-Tact'' 
program on early F-102As built at San Diego, to match later versions off 
the line and fit them for delivery to the Air Force for Air Defense Com
mand tactical use. 

Employment at Convair-Fort Worth reached its highest since 1952, 
with 25,417 persons employed as of December 9, 1956. 

The name of the new division-Convair-Astronautics-and the fact 
that it would be devoted to the Atlas ICBM program were announced by 
Convair July 10, with Air Force approval. In May, the Air Force itself 
had announced that Convair would construct a new facility near San Diego 
for the development and production of a guided missile system, and that 
construction of facilities and equipment would cost nearly $40-million. 

Convair-Astronautics activities will continue to be centered in Convair
San Diego's Plant I until the new facility is completed, late in 1957. Em
ployment was 6,395 on December 9, 1956. 

In the commercial transport field, Convair's decision in June to produce 
the Convair 880 jetliner was the company's biggest news of the year, next 
to delivery of a third of the 119 Metropolitan 440 piston engine medium
range transports on order as of November 1, 1956. TWA ordered 30 
Model 880s, and Delta Air Lines ordered 10. 

Performance guarantees for the Convair 880 include a level flight maxi
mum cruise speed of 609 mph at 25,000 feet, at 130,000 pounds gross 
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weight; payload of 21,700 pounds for the SO-passenger configuration and 
26,320 for the lOS-passenger coach configuration ; maximum takeoff weight 
at sea level, 173,500 pounds; maximum allowable landing weight, 130,000 
pounds; empty gross weight, S0,800 pounds; dimensions-wing span of 
11S ft. 4 in.; length, 124 ft. 2 in.; height, 37 ft. 4 in. 

Eight Metropolitan 440 piston-powered twin-engine transports were 
being produced monthly toward the end of the year. and commercial and 
military contract commitments were expected to keep the production line 
open into February 195S. 

Continued and anticipated production activities in San Diego boosted the 
plant's employment to 30,7S9 as of December 9, 1956. 

Employment at Convair-San Diego will rise to a peak of about 33,600 
by July 1957. Increase will be absorbed chiefly into engineering activities 
and in the volume production of Air Force F-102A all-weather supersonic 
delta-wing interceptors. The F-102As joined four squadrons of the Air 
))efense Command initially in 1956, together vdth the side-by-side. two
place TF-102A combat proficiency trainers, in limited production at San 
Diego. Twenty ADC squadrons are expected to receive F-102:\s and 
TF-102As in 1957. In May, it was announced that Convair had received 
an $83-million initial production contract for Air Force F-102B supersonic 
interceptors, later designated as F-106A aircraft. The new interceptor was 
scheduled for its initial flight in December 1956. 

During 1956, it was officially announced that the F -10? :\. is armed with 
Hughes air-to-air Falcon guided missiles, as well as rockets, electronically 
controlled. The F -102A' s electronic gear enables it to intercept enemy 
bombers at stratospheric altitudes at any time of day or night, in any kind 
of weather. 

The San Diego plant was scheduled to complete delivery oi its 11 
R3Y-1 and R3Y-2 Tradewind turboprop seapla1le tanker-transports to 
the U. S. Nav}r by year's end. Six of the R3Ys were assigned to Air 
Transportation Squadron 2 (VR-2) of Fleet Logistic Air "1ng at Ala
meda Naval Air Station, near Oakland. for tran:;·pacific service. 

R3Y Tradewinds established two records during 1956. In September, 
an R3Y -2-the bow-loading "Flying LST" versi~taneously re
fueled four Navy Grumman F-9F-S Cougar jet figh:ers. first such operation 
in aviation history. 

The other Tradewind record was set by an R3Y-1 conYentional sea
plane tanker-transport. when it covered the 2,435-statnte-mile homeward 
leg: of an Alameda-to-Honolulu round-trip flight in six hours ~5 minutes, 
flYing at an average of 360 mph and cutting three hours 49 mmutes from 
the 194S record. The Tradewind is the first turboprop seaplane to see 
~ avy service . 

. ~nder another Navy contract, the San Diego plant d«;livered ~e re
mammg 16 of 36 R4Y-1 twin-engine land transports. a milrtary verston of 
the Convair-Liner 340. The Air Force had alreadv received a number of 
this type of aircraft for training and transPOrt purt)oses, all bearing C-131 
designations. Testing continued at San otego on the single-ski conofigura-
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tion of the XF2Y-1 Sea-Dart Navy jet seaplane fighter, while limited 
developmental work was accomplished on the XFY-1 Pogo Navy vertical 
takeoff turboprop fighter. 

The National Safety Council reported that only one other company in 
NSC record-keeping history, regardless of type of industry, ever achieved 
so long a period of freedom from lost-time injury as Convair-San Diego. 
Greatest safety record was that achieved by E. I. Du Pont de Nemours Co., 
a chemical firm, with 28,743,768 manhours. The San Diego record of 
21,814,875 manhours, covering a 105-day period, earned the plant NSCs 
Award of Honor, its third straight and the sixth since 1945. Convair
Pomona received the same NSC award as it entered its second year of 
freedom from a disabling accident. Pomona passed the 365-clay mark 
October 25 and was still accident free on December 18. Previous aircraft 
industry safety mark was set by Convair-San Diego in 1955, at 9,075.355 
manhours, during 68 clays. Pomona exceeded this mark earlier in 1956 
but fell short of a national record because San Diego was. at the same 
time and with more employees, headed for its world record. NSC's top 
honor also went to Fort \i\T orth for the fourth consecutive year. 

In the spring of 1956, the second Navy guided missile cruiser, the USS 
Canberra ( CAG-2), was commissioned as a Terrier-equipped cruiser. The 
first, the USS Boston (CAG-1), was commissioned in November 1955 as 
the world's first guided missile ship. Late in October 1956, the Boston 
joined the Sixth Fleet in the Middle East, where trouble brewed over the 
Egyptian-Israeli situation. Convair-Pomona also was producing Terriers 
for the U. S. Marine Corps during the year, and likewise initiated produc
tion of components for the Air Force F -102A interceptor. Pomona em
ployment was 4,974 on December 9, 1956. 

Convair Division employment as a whole increased from 46,403 in late 
October 1955 to 68,191 on December 9, 1956. 

In response to the ever-increasino- demands made on fundamental scien
Hfic knowledge by complex new 0 products, such as hypersonic, high
altitude missile and aircraft weapon systems, Convair in 1956 launched a 
program of basic, scientific research in selected areas of the physical 
sciences. At the factory level, new manufacturing techniques were perfected 
through vigorous research and development programs in all Convair plants. 

Convair's scientific research program was formally initiated in March 
1956. It calle.d for support of scientific research ( 1) by the establishment 
of the Convatr Scientific Research Laboratory with a staff of full-time 
scientists, (2) by letting contracts to research agencies outside Convair, 
and ( 3) by supporting the work of the operating division personnel who 
desire . to conduct research. A staff of 15 scientists and technicians were 
engaged in theoretical and experimental research at a temporary labora
tory location in San Diego. Fields of research included fluid dynamics, 
physics, chemistry, metallurgy, mathematics, and combustion, with some 
emphasis <;m upper atmosphere study. The Scientific Research Laboratory, 
while administered by Convair General Offices at San Diego, will be located 
permanently at the new Convair-Astronautics Division. 
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Several research subcontracts ·were av,rarded to research organizations 
outside Convair. Among these is a study into possible wa) s of generating 
high temperature airstreams in an aero-thermod namic te t faci lity. An
other study concerns the fundamen tal natu re of adhesion. 

The Convair Scientific Re arch Laboratory i ~ supporting operating 
division personnel in e\ eral different areas. tudies are in progre s for 
facilities v. hich will enable inve tigation of phenomena occurring in the 
upper atmosphere, including the effects of air ionization and cosmic du-t 
on high-flying vehicle . _ .n experi mental and theoretical tudy of hio-h
velocity, high-tem perature testing is al o in progre-s. Amana- division 
research programs is an anal ·tical stud of the phenomena affecting the 
behavior o f solids a t high temper atures under transient conditions. An 
approach to a mathematical description of turbulent flow ·- ei 1o- under
taken. Certain a spects of micrmva·ve propagation are beino- died w;th 
the support of the Convair O ffi ce of Scientific Research. 

T o keep manufacturing capabili · abrea t of the engineering state of 

" I am confident th a t our a ir power is de.a.dy out ahead 
of i t s n ea res t com pe t itor. I be liev e furthe.r that ii we stay 
on course th ere wil.l be no time in the future when the 
United S tates ' a ir power will be insu.fficient to its great 
role in tb e task of n1a in tainiog peace i_n the , ~urfd .. '~ 

- DONALD A. QUARLE S, Secretary of t he Air F orce 

the art, Convair manufactur ing research and develo. en-
compass the application of new materials techniqt 
quired to produce reliable supersonic and h · 

Research and development programs by 
included the following : 

Convair has been operating its Daingerfiel , Te.:- -. plan~:. -nown as the 
O rdnance Aerophysics L1.boratory, ince 194: ·ar e _ -a,-y Bureau of 
Ordance under the technical direction of T he J ohns Ho 3n U niversitv 
Applied Physics Laboratory. R esearch and deYelopm ·a1 testing of su
personic ramjet-powered guided missile is being carried our ·or the Bureau 
of Ordnance Bumblebee program, as ' ·ell as similar wor - and supersonic 
2.ircraft model testing and turbojet testing fo r he U. . Na•y Bureau of 
Aeronautics and the U. S. A ir Force. The Labora ·orY com rises essen
tially a supersonic wind tunnel, two sea-level jet engine ~e t cells, h \·o high
alti~ude jet engine test cells, and the necessary upporting groups and 
eqmpment. 

A t Pomona, Convair and the I a y are joined m a comprehen si\ e 
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program of research, development and quantity production of supersonic 
surface-to-air operational Terrier guided missiles. Work at Pomona in
cludes weapons, systems analysis, and the preliminary design of new and 
improved missiles and components. These projects were undertaken in 
the Naval Industrial Reserve Ordnance Plant facilities, operated by Con
vair under contract to the U. S. Navy Bureau of Ordance. 

Although Convair-Astronautics will not move into its new facility in 
suburban San Diego until late in 1957, certain research and development 
projects were initiated and continued by division personnel leading to the 
manufacture and testing of the Air Force Atlas intercontinental ballistic 
missile. 

As world conditions and industry-wide competition heightened the 
need for better aircraft, Convair-San Diego broadened and laid new em
phasis on its research activities during 1956. A new 300-foot model sea
plane towing tank with electrically operated overhead monorail for high
speed testing of model hulls was placed in operation in April. It is the first 
unit of a tri-section tow basin eventually to be 700 feet long and the West 
Coast's largest. 

Ejection seat system tests for supersonic aircraft were conducted by 
Convair-San Diego engineers, using dummies placed in a rocket-driven 
cockpit sled on a 10,000-foot long track. A similar rocket sled was used to 
test rain erosion effects on aircraft fore-sections at supersonic speeds. Con
vair was awarded an industry-wide contract to manage Air Force develop
ment o~ upward seat-ejection systems for supersonic aircraft. anc;I in this 
connection performed experiments with a rocket-propelled eJectiOn seat. 
It was found in matching this seat against the stand.ard ejectior: ~ys~em, 
that the rocket-propelled seat materially reduced tumbling and the InJUrious 
effects of deceleration after ejection . 

. Expanc;Ied research led to new facility construction at Convair-San 
Dtego dunl!g. the year. A major addition to be completed in 1957 was a 
new $3.5-mtlhon Mach 5 supersonic wind tunnel begun in May 1956 at the 
division's seaplane ramp. 

At Edward Air Force Base California where F-102A flight research is 
conducted, Convair moved intd a new $600,000 hangar and office building. 
The hangar accommodates ten F -102As. Also supporting the F -102A re
search program i~ a new $120,000 fuel and oil systems evaluation labora-
tory at the San ptego seaplane ramp. . 

A new phystcs group of engineer-scientists was formed at Convatr-San 
Diego to pursue many facets of aircraft research. Projects included studies 
of nuclear physics with respect to aircraft powerplants, upper atmosphere 
operations, solid sta~e physics, metallurgy, compressions, control :ystet;JS, 
heat and presure reststant materials and other fields. A human engmeermg 
group is studying such aircraft components as design of cockpit layouts, 
instrument panels, high-speed seat ejections and other areas relating to 
pilot and crew. 

In April, the Air Force announced that Convair-Fort Worth had been 
awarded a contract to develop an airframe for a nuclear-powered aircraft. 
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Since 1951, Convair has been carrying out the first Air Force contract 
for research and development leading to the design of the airframe for 
such a plane. 

As part of the original study contract, the Fort \\-orth plant conducted 
numerous flights in late 1955 and during 1956 with a Convair-built Air 
Force B-36 intercontinental bomber equipped with a Convair-built atomic 
reactor. The reactor does not power the experimental plane. designated 
NB-36H, but is activated in flight to study the problems of shielding the 
crew and equipment against radiation and the effect of radiation upon 
materials, the aircraft and its systems, and to develop nuclear instru
mentation. 

Construction of a new $2-million high-altitude test facility ior aircraft 
systems, parts and equipment starred in October 1956 a Convair-Fort 
vVorth. Operating it, engineers will be able to simulate altitudes up to 
100,000 feet and produce temperature from a minus 100 to a plus 500 de
grees F. 

Douglas Aircraft Co. 

Phenomenal expansion of the world's air transport industry had a sig
nificant effect on activities of Douglas Aircraft Company during the past 
year as it went into production with its DC-8, four-engined jet transport. 
The 550-mile-per-hour luxury liner was ordered by 12 airlines around the 
\Vorld. Firm orders for the craft totaled 118. 

Douglas delivered the first of its DC-7C type aircraft to international 
operators in mid-1956. Called the last of the big propeller-driven Douglas 
transports, the long range of the "Seven Seas·· permits schedules hereto
fore impossible for airlines to maintain. Fourteen airlines had ordered 
116 of these aircraft before the end of 1956. 

The commercial model production line at Douglas' Santa ~Ionica divi
?ion was accelerated throughout the year, and going into the final quarter 
It was turning out 10 aircraft per month of the DC-6 and 7 series. By 
spring of 1957 the rate was expected to be 15 a month, an all time high. 

On the military side, the Douglas Destroyer made its appearance in the 
Air Force inventory of combat aircraft. First of the B-66 series was de
livered to the Tactical Air Command early in the year. 

The B-66, a 600-700-mile-per-hour light bomber of swept-wing jet 
configuration, was produced at Douglas Long Beach division. along with a 
reconniassance version, the RB-66. Still a third reconversion, the RB-66C 
was built at the company's Tulsa division. 

Also at the Long Beach division the giant C-133A made its first fli<Tht. 
The huge turbo-prop logistics carrier, largest production transport in t>the 
world, is capable of carrying payloads up to 100.000 pounds. 

~ate in the year ~nnoun~ement was made. ~f .an even larger military 
earner, the C-132, bemg bmlt at the Tulsa div1s1on. The C-132, with a 
gross weight of approximately 400.000 pounds and a speed in the vicinity 
of 500 miles per hour, will dwarf even the huge C-133A. 

In October the nation's smallest jet combat aircraft, the A4D Skyhawk 
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went into service with the Navy. \Vith Heet delivery of this airplane, the 
El Segundo division of Douglas hung up a record as the first manufacturer 
to qualify three production aircraft for the fleet in a single year. · 

The other two Douglas aircraft to enter fleet service during the year 
were the A3D Skywarrior, the Navy's largest carrier-based airplane, and 
the F4D Skyray, supersonic, bat-winged jet interceptor. 

A new supersonic fighter, the FSD made its first flight in April, and 
another version of the historic AD Skyraider series, the AD-7, "·as pro
duced at the El Segundo plant. 

Alone or in collaboration with leading electronics firms the Douglas com
pany was engaged in work on eight major missile projects for the Air 
Force, Army and Navy during the year. 

One of the newest of these was the Air Force intermediate range bal
listic missile known as Thor, for which Douglas has the airframe develop
ment responsibility. 

While several of the Douglas missile projects are still in the develop
ment stage, the company has produced three missiles now in the hands of 
operational units. These _are the Army's Honest John and Nike and the 
Navy's Sparrow. 

Stepped up volume of military and commercial business in the company 
increased employment to more than 80,000, a new peacetime high for the 
organization. Payroll at the five Douglas divisions, Santa Monica, El 
Segundo, Long Beach, Tulsa and Charlotte, N. C., amounts to more than 
$8-million weekly. 

Going into the fourth quarter of last year, the company showed an 
increase in sales but a reduction in earnings compared with the previous 
year. 

At that time the company had orders valued at $2,279,842,000. And 
for the first time in the history of Douglas the commercial portion was up 
to an even 50 percent of the backlog. 

Net earnings of $20,595,609, equivalent to $5.56 per share, were real
ized on sales of $711,285,995 for the ·first three quarters of the year. 

This compares with a net of $23,368,508, or $6.31 per share of capital 
stock, on sales of $679,157,313 for the comparable period of 1955. 

Higher development costs, largely attributable to the increased tempo 
in the DC-8 program, accounted for a sizeable portion of the dip in earnings. 
For that period the figure of $16,752,288 was more than twice the experi
mental and development costs for the first three quarters of 1955. 

Construction neared completion during the year on a giant new installa
tion east of the Long Beach division plant. The new structure, covering 24 
acres of floor space, will house the final assembly activity in connection 
with DC-8 production. 

The new facility at Long Beach represented an investment of $15-
million in actual construction costs. Another $5-million to $10-million 
was slated for machinery and equipment for the DC-8 assembly installa
tion. Meanwhile another $5-million worth of construction was underway 
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Douglas Air Force RB-66 

at the Santa Ivionica division, occasioned by the dema:1 - also the 
DC-8 expansion and fo r the m.i iles procrraur. 

M uch public attention has been focu ed on e~e 
noise reduction of jet engines \Vith the advent of the ::o 
Douglas acoustical engineers haYe been makin"" q iet. _:ea y p ::s in 
th.is field , leading Donald V\T. Dougla to tate p bli ly _ · e time the 
DC-8 flies, he is confident engine sound ·wi ll be redu ed to a ·e-el accept
able to the public. 

Meanwhile, generally, the Douglas re earch and de- re-
ported significant progress in the follo-wing fie1 

Titanium and stainless steel research and de e a - rela ed to 
parts functioning at elevated temperatures. 

Plastic research toward the same end, but also o i 
in flight. 

Continuing research of airfoil surface - bo ~ for ai:-.' '""rr''"" 
-at the Cooperative \ iVind Tunnel at Califarni~ - n::. · 

N ew machining and fo rming techniques tlrrouvh L-ea. 
Research to discover new and un ique methods 

of materials and fabricated parts. 

Fairchild Engine and .Ain>Ian e Corp. 
Re-entry into the commercial b·ansport field \-ith -· e ~-enger 

prop jet F -27, expanded production of C-L ., P o 1 .._ rgo ::md assault 
transports, contracts for the development and pro u ti oi new type 
lightweight turbojet engine, announcement of n ' i cr-jet executiye 
transport, development of a series of rev lutionarv licrhrn-e; _ : v ea ons, a nd 
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additional contracts for guided missile systems highlighted activities of the 
Fairchild Engine and Airplane Corporation in 1956. 

Within a few months after announcement that Fairchild would manu
facture and sell the F-27-designed as a successor to the DC-3--orders 
and short term options for more than 60 of the 280-mile-per-hour, high
wing aircraft were signed by local service airlines and corporations. Early 
airline purchasers included Frontier Airlines, Mackey Airlines, \Vest 
Coast Airlines, Bonanza Air Lines, Piedmont Airlines, and Quebecair. 

Tooling for production of the F -27 was underway at the Fairchnd Air
craft Division facility at Hagerstown, Md. First production model was 
scheduled for completion late in the summer of 1957, with first deliveries 
to customers expected to be in October, 1957. The F-27 was designed and 
developed by Fokker Aircraft Company, Amsterdam, and Fairchild, and 
prototype models have been undergoing. extensive flight testing in Europe 
for nearly two years. 

Several corporations also have placed orders for F-27 A's to be used 
for executive transport. 

Air Force "follow-on" contracts for 42 more C-123's increased the 
number built or on order to a total of 279. Under present orders, produc
tion was scheduled to run through 1958. 

The Fairchild Aircraft Division became the largest of more than 2,000 
Boeing B-52 subcontractors in 1956 with new contracts calling for the pro
duction of two large fuselage sections and "follow-on" contracts for ver
tical tail fins and outer wing panels. Fins and wing assemblies for the all
jet intercontinental bomber have been manufactured by Fairchild since 
1953. . 

During the year, the Aircraft Division reported that it was entering the 
light jet utility transport field with its M-185, a four-engine design under
taken with Fairchild Engine and Airplane Corporation research and de
velopment funds. 

A mock-up of the M-185 was built, and the prototype model will be 
started early in 1957, with late 1957 or early 1958 tentatively set for flight 
testing. The M-185 will be powered by four Fairchild J -83 jet engines. 

The scope of the division's overhaul and repair work was expanded at 
both the main plant in Hagerstown and the modification center in St. 
Augustine, Fla., with contracts to inspect, repair and overhaul several 
hundred B-26 bombers. 

In April, the Army announced that it had awarded a research and devel
opment contract to the Aircraft Division for an STOL-VTOL airplane. 
Under the first such contract ever given directly by the Army, the project 
calls for studies on a new type of high-lift aircraft employing conventional 
piston engines located along the entire length of the wing. 

Research work on the C-123 included the fatigue testing of standard 
landing gear assemblies and the design and prototyping of a radical 
wheel-ski landing gear for the assault transport. The wheel-ski system. 
built and flown during the closing months of 1956, is designed for Arctic 
operations where surfaced runway facilities are absent. 
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The fatigue studies, in which sor:ne - ,000 landings were simulated wi th 
varying load and stress factors, \·\ere undertaken \\ it.h an Air Force re
search contract to aid in de ·eloping ge.a.r systems for the C-1 23 and other 
types of military aircraft. The tests were conducted with special equipment 
designed and built by the division 's engineering test laboratory. 

The C-123's ability to parachute personnel and equipment into combat 
drop zones was demonstrated earlier in the year ''ben the transports 
dropped equipment bundles and more than 1,000 paratroopers in a series 
of Air Force-Army tests at Fort Bragg. 

The new weapons, developed by the A rmalite Di' ision at H ollyvmod, 
Calif., include ( 1) a survi al rifle weighing only t\\ o pounds, six ounces, 
(2) Parasniper rifles calibered for the .308 \ an.d other cartrido-e , 
( 3) several shotguns, and ( 4) an automatic rifle in the new NATO 7.6~ 
mm cartridge. Each .basically is produced with an aluminum r el of 
special alloy ·with a stainless steel liner, and aluminum and tain1 -s ~tee! 
action, stainless steel clip and fiberglass and p lastic foam -mc.k \vith rubber 
butt plate. 

T·he survival gun, ·which has been adopted as U Air Force tandard, 
can be produced in .222, .22 Hornet, or .22 calibers. B rel and ac ion can 
be quickly disassembled without tools for storage in the s"'ock. It will float 
in water whether assembeled or d.isa sembled. 

\i\Teight of the Fairchild AR-10 automatic ri fle is 6.n - po:J~ ds--pounds 

Two Fairchild Petrel Air-to-Surface Guided Mi~siles pylon 
mounted on Navy P2Y-6B 
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less than two other automatic rifles undergoing tests by the military services. 
It has a 700 shot per minute rate of fire. The shotguns, also employing the 
Armalite principle, are designed primarily for civilian use. 

All development work on the guns, which has been carried on since 
1953, has been conducted with Fairchild funds as a part of Fairchild's 
extensive company-"financecl research and development program. 

First details of the Fairchild Petrel air-to-surface missile, in produc
tion at the Fairchild Guided lVIissiles Division's plant at \Vyandanch, 
Long Island, were announced during the year by the Navy. Referred to as 
"a sophisticated weapon" because its electronic brain enables it to think 
for itself, Petrel provides long-range patrol aircraft with an all-weather 
capability against surface ship targets. It is launched from Navy P2V -6B 
aircraft. 

In addition to contracts for guided missiles systems received during the 
year, continued "emphasis was placed on the research and development of 
advanced missile weapon systems. These programs involved all three 
branches of the military services. 

The Division also redesigned and produced bombing system simulators 
to train bombardiers for optical and radar bombing systems under new 
contracts from the U. S. Naval Training Center at Sands Point, N. Y. 

A stepped-up program was initiated at the Division's Molded Plastics 
Department at Copiague, Long Island. A number of new contracts for 
plastic items were received, including an order from the U. S. Air Force 
for J -57 turbojet engine containers. Other fiberglass reinforced plastic items 
produced included bazookas, missile components, switchboard, battery, 
radio, and sextant cases for the military services. 

During 1956 the Stratos Division expanded its operations into the high 
pressure pneumatic field, and enlarged its facilities for the production of 
aircraft air conditioning systems, auxiliary power turbines and other engi
neered aircraft accessories. The Division renovated the Manhattan Beach, 
Calif., plant it acquired in 1955 for its \:Vestern Branch and approxi
mately doubled the floor space of the \:Vestern plant through the addition 
of a large new manufacturing section. Additional manufacturing space was 
added to the Division's main plant at Bay Shore, Long Island, N.Y., and to 
a nearby Industrial Products Branch plant located at Babylon. 

Stratos increased the production rate of air conditioning systems it 
produces for the B-52, and developed several new air cycle air conditioning 
systems. A considerable amount of development work on freon refrigera
ting equipment for aircraft was completed. 

The year 1956 also saw the introduction by Stratos of a new type of 
compressor. Called the Heli-Rotor, the new machine was first used as a 
compressor in freon refrigeration systems. Other aeronautical applica
tions were under development as the year ended. The compressor is unique 
in that it is both rotary and positive displacement, filling a gap between the 
centrifugal and axial compressors and reciprocating positive displacement 
machines. 

A superior type of temperature-resistant, honeycomb-core material 
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called "l{ibboncore·· was de,·eloped during the year by the Fairchild Elec
trotechuics Division at Costa :\Iesa. Calif. l\Iachinerv for the resistance 
welding of this steel-honeycomb-core material to ste'el-skin facings. and 
production of Hibboncore. is scheduled for completion in 1957. 

Goodyear Airct·aft Corp. 

Production continued at Goodyear in the lighter-than-air field with the 
models ZPG-2\V and ZS2G-l Airships. In addition to these, design 
progressed on a new larger model designated as the ZPG-3\V, this new 
airship being a larger version of the ZPG-2\V designed specifically for air
borne-early warning missions. 

Three models of thrust reversers were completed and tested. Tests 
showed excellent reverse thrust effectiveness and good engine modulation 
characteristics. In addition, parallel investigations were conducted on jet 
noise sound-suppression with promising results. 

Goodyear Aircraft's ejectable seat cap:;ule was altered and redesigned to 
permit use in tomorrow's aircraft. Aircraft designers ·were particularly 
interested in personnel sun·ival factor exhibited by the air-blast protection 
provided. 

Guided missile support equipment was in production. The prime mo,·er 
chassis was designed to accommodate the Terra-Tire. a product of the par
ent company, Goodyear Tire and Rubber Company. The principles involved 
greatly reduced the number of yehicles required for squadron support and 
permits operation over all types of terrain. 

The corporation had more than 10.000 employes working on assign
ments at the six Akron plants and adjacent \\"ingioot Lake .-\irship Base. 
Another 2,500 \Yere employed at the company's _-\rizona DiYision in 
Phoenix. · 

Construction of a new building. housing all engineering personnel and 
research and cle,·elopment programs at the Arizona facility. was completed. 
A similar building \Yas underway at the _-\kron site with occupancy expected 
in early 1957. 

Grumman Aircraft Engineering Corp. 

During 1956 Grumman Aircraft Engineering Corporation continued 
military deliveries of FllF-1 Tiger and F9F-S Cougar jet fighters. the 
twin-engine S2F-1 Tracker anti-submarine \Yarfare aircraft, and the air
sea-rescue Albatross amphibian. and. in addition. developed and produced 
variations on each of these ba·sic airframes. 

In Augu'st, Grumman acquired a fifty percent interest in Dynamic De
velopments, Inc., a leading hydrofoil research organization. Initial joint 
effort of the companies involYed study on the application of hydrofoils to 
military craft, flying boats and amphibious aircraft. . 

The previous month, Grumman receh·ed a $5.5-million contract to build 
Albatross amphibians for the Republic of Indonesia. l!nder terms of the 
contract the first Albatross will be delivered in 1958 and continue at one a 
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month until the agreement is completed. The Indonesian Air Force will use 
the twin-engine aircraft for rescue and utility missions. 

Re-entering the missile neld, the company completed preliminary de
sign proposals on three projects. As another step in its expanding research 
and developme_pt program Grumman built a supersonic wind tunnel on the 
facility of the Polytechnic Institute of Brooklyn Aerodynamics Laboratory, 
Freeport, Long Island. Latest type testing equipment now in use includes 
facilities for simulating flight loads of a complete aircraft, telemetering for 
monitoring supersonic in-flight test data, and flight simulators. The Re
search Department purchased an additional $.25-million worth of analog 
computors. Cockpit capsule research and titanium development projects 
were also underway. 

Two prototype F11F-1F's-faster versions of the Navy's FllF-1 Tiger 
-were developed and flight tested successfully at Edwards Air Force Base, 
Calif. Equipped with a General Electric J -79 turbojet and afterburner, the 
modified Tigers displayed a marked increment in performance while re
taining the inherent stability of the FllF -1. Relatively minor revisions 
required to install the larger J -79 powerplant included increasing the capac
ity of the inlet ducts and rebuilding the aft fuselage. 

Testing at Navy and contractor facilities continued on the basic super
sonic FllF-1, which is powered by a Curtiss-Wright J-65 engine and after
burner. 

Early in the year the company received a Navy contract to build in 
ercess of 100 F9F -8T Cougar fighter-trainers. This two-seat ver
sion matches the performance of the basic operational F9F -8 Cougar 
fighter. Armed with two 20mm cannons and capable of carrying a wide 
variety of external stores, the F9F -8T will be used aboard carriers as an 
operational fighter in addition to its advanced jet trainer mission. First 
flight was February 29th, and during the next 29 days the aircraft com
pleted 29 flights without incident. 

A photo-reconnaissance version, the F9F -8P Cougar, was also delivered 
in quantiy to the Navy. Equipped with the latest type cameras and cam
era control installations, it provides the fleet with its fastest and most 
versatile operational fighter-photo aircraft. 

The operational F9F -8 Cougar jet fighter continued in production and 
on October 5th demonstrated its speed and long range capabilities, setting 
an unofficial round trip transcontinental speed record. On a navigational 
training flight, three Navy pilots from Fighter Squadron 144 flew their 
Cougars from San Diego, Calif., to Grumman's Peconic River Plant on 
eastern Long Island and returned to the west coast again in 10 hours, 
49.41 minutes for the 4,924 mile trip. They refueled each way at NAS, 
Olathe, Kans. 

The F9F -8 Cougar's ability as a gun platform was demonstrated at the 
Navy's first Air Gunnery Meet at El Centro, Calif., on June 23-25, placing 
first in the squadron and individual flying competitions. 

Delivery of the twin-engine S2F-1 Tracker, the world's first carrier
based aircraft specifically designed to detect, identify, track and destroy 
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Grumman S2F-l Tracker 

submarines, continued to the fleet's growing anti- ubm ·ne warfar e divi 
sion. Design and equipment improvements have been in o_ orated in the 
aircraft, further increasing its A SW mis ·an potert "al. ~ ·• further varia
tions of the basic airframe are in developmem Ol" Eiaht e a:ion status. 
Under the Mutual Defense Aid P rogram, L"- ~F's ent o I:aly and 30 
are to be delivered to the Japanese governmen This d ·"e ~ hedule 
began late in 1956 and will continue through 19-:- and i:I:: 

The excellent load carrying capabilitie5., o eld ::.. d le-engine 
performance demonstrated by the carrier-based TF- TI<l.! e:r resul ed in a 
$24-million re-order from the -avy during tl e ear. e Trader, a pas
senger-cargo-utility-trainer version of the :3 :F- rr ·er. ha been as
signed to the Fleet Logistic Air Wings as a re-supp.y c:-~ 

The SA-16B, a faster version of the A -16. AI ::t. ~- w-i:h increased 
range and single-engine performance, wa- de ;-elo C. - e Air Force's 
Air Rescue Service, and Grumman receiv-ed a ::n_ct £ ~er· ons to 
begin in 1957. 

The redesigned SA-16B features a 16. '" 'oo .. 
larger horizontal and vertical tail suria es. \ "in, 
with cambered leading edges which impro,~d con 
higher angles of attack. Antenna housings were 
and new high pressure de-icing boot- were · stalled o 
expedite ice removal. 

During the year Grumman received -
commercial products from some of the nati< 

'or ·mary and 
rporations.. 
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Helio Aircraft Corp. 

The Helioplane, a four-place, all-metal executive airplane, was in pro
duction at the manufacturing division of Helio Aircraft Corp. in Pittsburg, 
Kansas. High speed, long range ~onomy with stall-proof, slow flight and 
ultra short field utility were combined to bring to the business market a safe, 
convenient executive airplane. 

At the company's research and development shop in Norwood, Massa
chusetts, sub-contract production more than doubled since the early part 
of the year. 
·-"· Eff~tive August 29, 1956, Helio Aircraft Corporation acquired com
plete ownership and control of the aircraft plant, equipment and organiza
tion which had for the preceding year been producing the Helio Courier as 
an independent contractor. This plant, employing 150 production em
ployees, incorporated as the l\'lid-States Manufacturing Corporation of 
Pittsburg, Kansas, has now become the Mid-States Division of Helio 
Aircraft Corporation. The transaction involved approximately $1~inillion 
in common stock and notes. 

In line with new demand, another in the family of helioplanes was 
added. The new addition was a 340 hp supercharged model to carry camera 
loads to 30,000 ft. for aerial mapping and other specialized operations. 

Hiller Helicopters 

One of the most significant aviation developments in 1956 for Hiller 
Helicopters was the rapidly increasing interest in VTO aircraft by all mili
tary and commercial groups. As a pioneer in the field, Hiller shared a 
large part of this interest, and continued its past diversification of projects 
aimed to bring about practical aircraft for various ypes of missions embody
ing vertical takeoff and landing capabilities. 

A growing emphasis was placed on VTO research and development by 
all the services, with the result that Hiller had major projects under way 
with the Army, Air Force, Navy, and Marines. 

One of the industry's most significant projects of recent years was an
nounced in 1956 when the Air Force revealed a contract with Hiller Heli
copters for the development of a transport-size tilt wing propelloplane 
research aircraft. With a design gross weight of 33,000 pounds and more 
than 10,000 horsepower in twin nacelles, this aircraft, designated the X-18, 
is to be flown to investigate the radical flight principle of tilting wing and 
propeller units, to combine vertical takeoff and landing charaderistics with 
the high performance characteristics of today's conventional transport air
plane. 

Meanwhile, in the completely different category of ducted wing aircraft 
(in which Hiller pioneered during 1955 with the announcement of its one
man Flying Platform), the company, in close cooperation with the Army, 
initiated the second phase of this development program. Prototypes of a 
multi-engine Flying Platform were under construction at Palo Alto. As in 
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the case of the original Hiller Platform model, the pilot stands above the 
lifting duct and relies on instinctive body balance for directional control. 

One of the Army's principle concerns in using aircraft to attain mo
bility is that vehicles be radically simplified, both from the standpoint of 
logistics support and flight safety. \Vith the Army's accepance of the ran• 
jet YH-32 at Fort Rucker for field e\·aluation in the fall, another fonvard 
step was taken toward attainment of helicopter simpliciy. The YH-32 has 
twin 12 pound ram jet engines with no moving parts. which de,·elop 45 
horsepower each, installed on rotor blades for tip propulsion. completely 
eliminating complexities of com·entional pistoq driven engines and trans
mission dri\·e systems ; and makes extensive use of fiberglas for both 
structural and non-structural parts. This aircraft, commonly called the· 
Hornet, is a two-place helicopter \Yith a useful load equal to its own empty 
weight. 

Among other projects on ·which Hiller was engaged: development of a 
retractable rotor system for the Air Force, which could be incorporated on 
a convertiplane; and development of a compact one-man helicopter for the 
Marines ·which is foldable into a small package for easy transportation or 
parachute drop and quick assembly. 

On the production front, the H-23C continued as the three-place heli
copter produced in quantity for the Army. Although handicapped early in 
the year by a model change-over from the "B'' to the"C." the company met 
all production schedules. The H-23D. to go into production the fall of 
1957, is the first helicopter designed under the .-\rn1y's concept of achieving 
lower operating costs through extended overhaul periods. The ;,D .. will 
have a Lycoming 265 horsepmyer engine and a completely new transmis
sion system designed for 1000 hours· sen-ice betw·een overhauls. 

Plant facilities continued to grmv commensurate \v-ith projects. By 
year-end Hiller had approximately 170.000 square feet of floor area in 
nine buildings. During 1956 a small heliport was built into the newly 
landscaped front of the plant, on which visitors coming by helicopter can 
no\v land less than 100 feet from the main lobby. Employment passed the 
850 mark. 

Hiller aircraft continued to play a vital role in the expansion of Army 
aviation activities in field operations. Used in a variety of missions. includ
ing obsen·ation, training programs. liaison, sun•ey, and exploration, the· 
H-23C is in service throughout the United States and the Caribbean area .. 
The National Guard also continues to use these helicopters. 

On the commercial sales front, the Hiller 12-C continued to go into 
service in countries around the world. Typical examples: in England. the 
helicopter training program set up by Air Service Training, Southampton,. 
with 12-C's vvas so successful that additional 12-C's ,,·ere added: in Viet 
Nam, the government added more Hillers to the fleet which has seen much 
service in years past ; in Colombia, increasing exploration for oil brought 
about the use of more Hillers; and in ":\Ielbourne, Trans .\ustralia Air 
lines purchased another 12~C follov.·ing integration of the first helicopter 
into its operations. ' -
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Kaman A~rCl·aft Corp. 
Kaman Aircraft continued with a heavy program of research and 

development during 1956 in addition to its production of HOK-1 heli
copters for the Navy and Marines, and subcontract work on tools for the 
Martin P6M Seamaster and canopy parts for the McDonnell F-101 Voodoo. 

In research and development, Kaman Aircraft carried on twenty 
research and development programs under contract to the Navy Bureau of 
Aeronautics, the Navy Bureau of Ordnance, the Office of Naval Research, 
the Air Force, the Army Signal Corps and the Army Transportation Corps. 
Also the company executed· several R&D programs with its own funds. 
While most of the programs were under wraps for secu~;"ity reasons, several 
significant ones were cleared for release, including the robot (remote radio 
controlled) helicopter, rotochutes of varying sizes and uses, the application 
of Lycoming's new T-53 gas turbine as a helicopter powerplant, an auto
matically hovered helicopter used as a surveying target, and research on 
a ring-wing type aircraft. 

Kellett Aircraft Corp. 
Highlighting the continued growth of the company during 1956 was the 

move to its new and larger facility at Willow Grove, Pa. Completed in 
1956, the new building provides new and modern accomodations for the 
firm's engineering, manufacturing and flight test activities. 

Kellett's research and development activities in the field of rotary wing 
continued with several prime contracts for the Army, Air Force, and Navy. 
Work was started on the study, design, fabrication, and flight testing of 
stabilizing devices as applied to both single rotor and tandem configurations. 
An analysis of a propeller-rotor employing new design concepts was 
initiated and will be applied to a tilting wing VTOL aircraft. 

A Navy contract involving the installation of wings and several rotor 
system modifications to a tandem helicopter was completed by the company. 
The construction and instrumentation of a Model Rotor System relating 
to a theoretical study of helicopter rotors employing large offset hinges were 
completed. The system is currently undergoing wind tunnel tests for the 
armed forces. 

Development of the small KH-15 rocket powered helicopter was con
tinued, and its unique gyro stabilizing system was evaluated by the mili
tary services. 

Lockheed Aircraft Corp. 
Lockheed Aircraft Corporation pilots unveiled the first in a series 

of rapid-fire aviation advances in 1956, the stubby, thin-winged F-104A 
Starfighter, the fastest combat airplane in the world. Its speed: secret. 

The Starfi.ghter is a sleek needle with a high, T -shaped tail and mosquito
like wings that extend but 7,% feet from the fuselage. Its straight wings 
are so sharp they must be covered with felt to protect workmen servicing 
the airplane. 
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Almost simultaneously Lockheed announced the first of the two-seat 
F -104 Bs, expected to be the fastest two-place airplane ever built. First of 
the two-seaters flew before the year was out, and both models moved into 
quantity production. 

A reconnaissance model of the F -104 was also in the early stages. 
Lockheed's Georgia Division established its nuclear aircraft research 

center on 10,000 acres of undeveloped land near Dawsonville, Ga., in 1956, 
and let contracts for facilities in a continuing program of atomic powered 
aircraft research and development. During the year scientists and engineers 
from the California Division joined the Georgia atomic aircraft staff for a 
single coordinated program which first began at Lockheed in 1948. 

Lockheed's Missile Systems Division in Van Nuys, Calif., disclosed two 
closely guarded unmanned vehicles, one designated the USAF X-7 with 
ramjet power for development of new forms of pO\ver and other important 
missile components, and the other of undisclosed designation with rocket 
power for probing into key problems in the nation's intercontinental ballis
tic missile program. 

These were but two of a dozen major projects, all highly classified, at 
Lockheed's 5,000-man :Missile Systems Division. 

The division's installations at Van N uys were kept in full operation. 
Projected buildings in Northern California totaled 376,000 square feet, 
and Lockheed employment in the Bay area was expected to be about 2,000 
by the end of 1957. First moves into the division's scientific laboratories 
near Stanford University in Palo Alto took place in September, and into 
new engineering, administration and manufacturing facilities in nearby 
Sunnyvale in October. 

In El Centro, Calif., Georgia-built USAF C-130A Hercules transports 
set records in 1956 for parachute discharge of cargo, including a 27,000 
pound load as the heaviest single-item drop ever undertaken by parachute, 
and a 29,000 pound load in 18 containers as the largest number of units in 
a multiple cargo load ever dropped. Additionally tl1e new propjet (a) 
passed its USAF climatic tests at Eglin AFB, Fla., and (b) successfully 
completed personnel and cargo parachute delivery tests at Fort Bragg, 
N. C., prior to delivery of first units to the Tactical Air Command. 

During August, Lockheed unveiled its experimental "flying saucer" 
Super Constellation radar airplane built for the U. S. Navy. The saucer is 
a radar housing that measures more than 30 feet across. The huge disk
like structure is perched atop a modified \VV -2 radar sentry airplane as the 
latest advance in protection against sneak attack. 

Soon after, the manufacturer rolled out a new Model 1049H Super 
Constellation that looked like a standard Super-G luxury airliner. It meas
ured the same and it performed the same. Yet it incorporated a beefed-up 
flooring and an extra-sized door which permit the airplane to be assigned 
to heavy cargo use when necessary. 

Also in 1956 Lockheed introduced its new re-winged 1649A Super 
Constellation as the longest-range airliner in the world. Measuring 150 
feet from wingtip to wingtip and having a fuel capacity of 9,600 gallons, the 
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first of the new challengers in the long-range luxury field rolled from Lock
heed's Burbank assembly lines September 13, four days ahead of production 
schedules established 18 months earlier. 

First flight of the Model 1649A took place October 10 to begin a six
month certification program leading to delivery to Trans \ Vorld Airlines, 
Air France, Linee Aeree Italiane, Deutsche Lufthansa and Viacao Aerea 
Rio Grandense (Varig of Brazil). 

Concurrently with flight-testing the company's new SeaStar jet trainer 
for the U. S. Navy, research engineers slammed the T2V-1 to the ground 
repeatedly in carrier landing qualification requirements-one of the toughest 
test conditions to be met by any aircraft, lifting and dropping an entire 
trainer from higher than a man's head. 

For Lockheed test pilots, 1956 was one of their busiest years. Their 
test work included continuing production and development on Super-G 
Constellations, RC-121C and WV -2 early-warning radar airplanes, and 
P2V -7 N eptunes. 

All of these airplanes-and the new propjet Electra--contributed to 
Lockheed's peace-time high in production backlog which amounted to $1.6-
billion at the beginning of the year's fourth quarter. 

Seven models of military planes, commercial transports and missiles 
were included in the record backlog. 

Sales through September totaled $514,433,000. Of this ·figure, military 
sales accounted for $433,498,000, up $20-million from the first nine months 
of 1955. Commercial sales of $80,935,000 were second highest nine-month 
aggregate in Lockheed history. 

Work was undertaken on more than $19-million worth of expansions 
and improvements in 1956 as part of a multi-million dollar long-range 
growth plan. 

At the California Division construction of a new 80,000 square foot 
flight test hangar was under way, first unit of a modern, fully equipped 
engineering test center. 

The year saw completion of a new paint hangar and a new tank seal 
building, and renovation of the former Lockheed Aircraft Service, Inc .. 
facilities to provide 279,000 square feet of hangar area for assembly opera
tions on the Electra and P2V Neptune. 

The Caliornia Division installed upwards of $1.5-million worth of new 
machinery and equipment at Burbank and Maywood plants to meet press
ing production demands imposed by the Electra and 1649A and increased 
orders for the F-104A and F-104B. 

McDonnell Aircraft Corp. 

McDonnell Aircraft Corporation's sales for the year were up 20.4 per
cent to an all-time record high figure of $186,204,381. This compares with 
$154,588,816 for fiscal 1955. Earnings after taxes increased to $6,751,569 
in fiscal 1956, from $4,555,795 in fiscal 1955, and backlog of orders more 
than doubled. 

The expanded work load required commencement of a second five-year 
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fac ilities progra~:n on which over 'l ~-m i ll ion had been ~"pended by year-end. 
Included in this amount was over · 1-million for constru ction and equip
ment of a building occupied by the }\lljssile Engineering Di ·ision. This is 
the fir t unit of an Engineer ing Campus on which construction of a second 
unit began on April 9, 19 '-6. During the year the company completed an 
earlier fi ·e-year $21-million facil ities e-x-pa11sion program. 

T otal emplo ·ment on Ju ne 30 was 16,436 a new high. Payroll totaled 
. $79 647,214, a lso a record figure . T otal fl oor pace on June 30 \\as 2,761,121 

quare feet. 
- ne\· · Research D epartment \·a e tabli heel during the year to enable 

the company to mai ntain its pioneering po ition in the development of 
a ircraft and weapons sys tems. 

A lso during the year the U . S. Navy in r ea. eel its order fo r the develop
ment and initial production of the F4H-1, a twin-jet supersonic all-weather 
a ttack 'fighte r. 

The F -101 A Voodoo, which is sti ll da sed as the world's most po·werful 
fighter, completed most of its developmen testing during the year, and the 
output of airplanes per month steadily increa eel. 

The F -101 , which combines long range and speed greatly beyond the 

McDonnell-USAF Convertiplane 
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speed of sound, has been ordered in three versions by the U. S. Air Force. 
It is scheduled to be the first tactical airplane to be utilized by all three 
major commands of the Air Force. 

As the only supersonic airplane to be exposed in flight to an H-Bomb 
explosion at Bikini Atoll last May, the F -lOlA indicated its capability of 
withstanding radiation and blast effects. · 

The F3H-2N all-weather Demon completed all Navy trial and evalua
tion programs required for fleet release, and the first two Demon squadrons 
went into service with the Atlantic and Pacific Fleets during the year. 
Also, first F3H-2M missile-carrying Demons were delivered to fleet squad
rons during the year. 

Successful performance of the Demon, the Navy's fastest all-weather 
fighter, resulted in the placement of an additional $55-million order for 
Demons in March 1956. Production under this contract was scheduled to 
continue through March, 1958. 

Radar-equipped F2H-3 and F2H-4 Banshees continued as the U. S. 
Navy's standard all-weather fighter and atomic weapon deliverer. Two 
carrier squadrons of the Royal Canadian Navy based at Halifax, Nova 
Scotia, also operated F2H -3 Banshees. 

In the helicopter field, the XV-1, world's first aircraft to make a success
ful conversion from helicopter to airplane flight, continued its program of 
development during the year, incorporating and testing many improvements 
and modifications. The XHCH-1 flying crane program for the Navy also 
made steady progress with a major portion of the rotor, power plant and 
control systems being constructed and assembled. 

Missile activity at McDonnell continued to increase, with work being 
performed on two major missile programs in conjunction with the Navy 
and on two with the Air Force. 

The $34-million backlog of missile work represented a 126.5 percent in
crease during 1956. In that same period, the number of Missile Engineer
ing Division personnel increased nearly 50 percent. A number of versions 
of Talos, a supersonic, surface-to-air missile, were successfully tested. 

Martin Company 
Focal points of greatest interest for Martin during 1956 were: ( 1) re

ceipt of a contract to develop a new USAF experimental tactical bomber; 
(2) announcement of successful first flight of the second XP6M-1 Sea
Master and receipt of a contract for production quantities; ( 3) disclosure 
of first flights and production of two new versions of the B-57 ; ( 4) revela
tion by the Secretary of the Air Force that Martin's Denver Division is 
developing the ICBM Titan; (5) receipt of a contract for erection of a 
nuclear power plant in the Dominican Republic ; ( 6) disclosure that a new 
guided missile, the Lacrosse, had gone into production for the Ordnance 
Corps, U. S. Arm~; and (7) development of Missile Master, an electronic 
system for controllmg Army anti-aircraft batteries. 

On May 29, 1956, t~e USAF and Martin announced that the Company 
had been selected the wmner of a competition to develop a new experimental 
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tactical bomber. The previous August the Air Force had aru1ounced the 
award of Phase I contracts to two aircraft manufacturers, one of which 
was the Martin Company. 

The Navy's second XP6~I-1 ~fartin SeaMaster made its first flight on 
May 18, 1956, and was airborne for about 1,0 hours. In September, the 
U. S. Navy announced it had placed an order totaling more than $121-
million for 2-t Sea~Iasters, spares, ground handling equipment and special 
tools. 

On April 25, 1956. a statement revealed that two new versions of the 
B-57 had completed first flights and ·were in production status: ( 1) the 
RB-57D, a high altitude test bed for two J-57 engines, and (2) the B-57E. 
a tow-target version of the basic B-57 with relatively quick convertability to 
a tactical bomber. 

Air Force Secretary Donald A. Quarles stated on March 21. 1956, 
that the Denver Division of the Martin Company was developing the 
Intercontinental Ballistic Missile Titan. \Vork on the Titan ·was started in 
the Company's Baltimore plant. Martin" moved the work on Titan to Denver 
when its new division was established there. 

On June 12, 1956, Generalissimo Trujillo of the Dominican Republic 
announced that pending U. S. agreement, an atoms-for-peace power plant 
will be installed in his country by Martin. It is estimated that the 1\'Iartin 
nuclear power plant will increase the capital electrical supply by more 
than 26 percent. 

On October 5, 1956, the Company announced production of a new 
surface-to-surface guided missile called Lacrosse for the Ordnance Corps 
of the U. S. Army. Designed for close support operation on the battlefield, 
with emphasis on accuracy and mobility, the essential components are the 
missile, a launcher mounted on a standard Army tru<:k, and a guidance 
station. 

The U. S. Army and Martin announced jointly on :\larch 23, 1956. 
the development of Missile Master, the country's first electronic system 
designed specifically for controlling and coordinating the use of ~ike anti
aircraft missile batteries and other advanced Army weapons as they be
come available. 

During the year production went forv.rard on USAF B-57 bombers; 
USN P5M-2 Marlin anti-submarine warfare seaplanes; USAF TM-61 
Matador tactical missiles; and USN P6M-1 SeaMaster attack seaplanes. 
On January 10, 1956, the USAF announced an additional order for a sub
stantial quantity of TM-61 Matadors. and on September 5, 1956, the 
Martin Company stated it had received a contract in e.~cess of $4-million 
calling for modification of a number of Matadors to increase still further 
their effectivity. Early in March the Martin Company revealed that suc
cessful test ·firings had been made with a new version of the Matador-the 
TM-61B. This version is longer than its predecessor, carries a larger nose 
section, and has an entirely new airborne guidance system. 

During the year, considerable progress was made also ·with Project 
Vanguard, for which the Martin Company is building the launching vehicle, 
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which will put the earth satellite into its orbit during the International 
Geophysical Year. It was stated in September 1956 that before this occurs 
a flight test program will be conducted at the Air Force Missile Test 
Center, Cocoa Bec1.ch, Florida. First test firings were to begin during the 
fall of 1956. The first Vanguard propulsion unit to be tested will be 
the third stage solid rocket. This will be carried aloft in a modified :viartin 
Viking rocket. The final test configuration will consist of all three Van
guard stages, and will, therefore, be virtually identical with the three
stage rocket employed for launching the satellite. However, no orbit \\"ill 
be attempted during the test program since all of the vehicles will be 
heavily loaded with test instruments. 

Disclosure was made on April 30, 1956, that engineering studies were 
underway at :Martin looking to development of an airframe for a nuclear 
powereq. seaplane. At that time the program had been in operation for 
more than a year under a special contract with the Office of Naval Research 
and the Bureau of Aeronautics. 

RIAS, Inc., moved into separate· quarters in Baltimore during Septem
ber 1956 with a staff of 25 scientists. The objectives of this facility re
mained unchanged, i.e., to pursue fundamental research under industrial 
management without constraining its investigating scientists to product 
development. Fields under investigation include metallurgy, photo-syn
thesis, mathematics, solid state physics and biochemistry. 

Sizable new building facilities were completed and occupied at Middle 
River while still others were in process of construction. 

In August 1956, an addition to the Personal Building totaling 14,600 
square feet was put to use, and two months later a new Engineering Build
ing with 65,000 square feet was fully occupied. J\IIeanwhile, a 22,400 sq. ft. 
hanger was being built at the Martin Airport; a 40,000 sq. ft. structural 
test facility was scheduled to be ready during the ·first quarter of 1957; a 
structural test tower for the Van guard rockets was nearing completion in 
October 1956; and a three-story cafeteria building with more than 18,000 
square feet of floor space was scheduled for availability at least by the 
year's end. 

During the year of 1955 the Martin Company was using 275,000 square 
feet in off-premise locations. In 1956, this total increased to 343,000 
square feet. 

On September 14, 1956, the Company announced it had purchased a 
10 square mile site on the outskirts of Orlando, Florida, and the president, 
George M. Bunker, said the new location is required to execute Martin's 
commitments in the ·fields of electronics, nucleonics, and missiles as well 
as piloted aircraft. 

During 1956, the Martin Manufacturing Research and Development 
Laboratory developed Marbraze, a ne·w aluminum clip brazing. It utilizes 
a paste filler applied with a brush to the joints to be brazed instead of the 
sheet or wire filler which formerly had to be formed to fit the joint. 

Martin engineers worked out a process for welding titanium by flowing 
inert gas over the joint being welded and using a metal or helium back-up. 
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Martin B-57Es-jet-powered tow-target airplanes 

This eliminates the necessity of \velding in a chamber to exclude the atmos
phere. 

Research personnel discovered, also, how to form titanium "'rithout 
cracks on ordinary cold forming ma·chines through the application of 
resistance heating. 

Research in the utilization of radioactive isotopes in inspection, safety 
devices and other possible phases of aircraft production was actively 
pursued. 

Investigation was begun and is continuing on the efficienc · of ceramic 
cutting tools . 

Because of the increasing use of plastics in modern airplanes, Martin 
found it desi rable to set up a prototype radome facility. The equipment in 
this modern facility is of laboratory rather than production type. It enables 
Martin technicians to prove or disprove tools and processes under simu
lated shop conditions in advance of release of the production item. 

Martin, also, pioneered a number of unusual uses for stainless steel iD 
aircraft construction and concurrently developed some fabricating processes. 

One ,example •was the development of stainless steel sandv\ ich panels, 
containing honeycomb or corrugated cores. In this instance the company 
found that prices for outside procurement and -delivery schedules were pro
hibitive so Martin developed its own new processes fo r producing stainless 
steel honeycomb. Other examples: sheet forming of jet engine e.,xhaust 
stack rings, nacelle structures and other structural parts; in plating and 
finishing; in dip brazing, riv.eting, and welding. 

A VANGUARD Satelli te E ssay Contest was announced by the com-
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pany in October 1956, with awards totaling $24,000. Ten prizes totaling 
$12,000 were offered students, plus duplicate awards to the accredited 
institutions sponsoring winning papers. Contestants were required to write 
on some problem associated with the design, manufacture, or use of 
orbital vehicles. 

In January 1956, announcement was made of a program involving the 
loan of staff members of the Company to colleges as full-time professors 
of engineering or science. In addition to this "professional lend-lease," 
Drexel Institute and Martin, later in the year, concluded an arrangement 
by which any qualified engineer in the Company's employ at Middle River 
may earn an accredited master's degree in engineering or physics while still 
carrying on normal day-to-day work assignments. 

Martin's sales for the first nine months of 1956 were $228,766,424 as 
against $194,805.592 for the same period of 1955. Current backlog is over 
$660-million. Employment at the end of September 1956 was over 26,000. 

North American Aviation, Inc. 

In 1956, North American Aviation, Inc.~ had eight different models 
of aircraft in production at its Los Angeles and Columbus plants, including 
six jet fighters and two trainer types. In addition, an extensive-rhoderniza
tion and modification program was carried on at these plants and at the 
Fresno, Calif., division. 

Aircraft produced at Los Angeles included the F-86F Sabre Jet fighter, 
the F-IOOC and F-lOOD Super Sabres, and a new two-place version of the 
F-100, the F-lOOF. Initial delivery of the latter airplane to the Air Force 
was scheduled for early 1957. 

The Columbus Division produced the FJ -3 and FJ -4 versions of the 
Fury carrier-based jet fighter, the T-28B trainer and the later T-28C 
carrier-based version, and both the F-lOOC and F-lOOD. 

Production of parts to support the assembly of Sabre interceptors and 
fighters in Italy and Japan under Air Force contracts and licensing and 
technical assistance agreements was also carried on. Fiat of Italy is cur
rently producing the F -86K interceptor version of the Sabre for use by the 
NATO countries, and the F-86F Sabre is being built by Mitsubishi Heavy 
Industries Reorganized Ltd., in Japan; first of Japanese-built airplanes 
was flown in August, with North American test pilot John Bryan at the 
controls. 

Sabre fighters are also produced by Australia and Canada under li
censing and technical assistance agreements. 
· A similar agreement with Construcciones Aeronautics Sociedad Anoni
ma (CASA) of Madrid, Spain, resulted in the repair and overhaul of 
F-86F Sabres turned over to the Spanish government by the U. S. Air 
Force. 

Manufacture of F -86 Sabres at the Los Angeles plant was concluded 
late in December, after eight years of production. In February, the first 
of a number of F-100 Super Sabres was flown to Europe for Air Force 
units there, to start conversion of the USAFE to supersonic status. Addi-
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tiona! Air Force units at bases throughout the United States were also 
equipped with the F-100 during the year. 

Initial development of t\,, o new aircraft .types for the Navy was carried 
on at the Columbus plant; these were the T2J -1, a two place basic jet 
trainer, and the A3J -1, a carrier-based attack weapon . The prototype of 
a twin-engine jet utility airplane and combat readiness trainer is being 
developed at company expense at the Los Angeles division. 

North American's missi le development program was e.'{panded, with 
extensive work on the SM-64 N a aho, a cruise-type mi sile powered by 
both rocket and air-breathing engines. The Na ·aho program included the 
design and fabrication of X -10 missile test ' ehic.les, po,yered by two turbo
jet engines, which underwent tests at Patrick ir Force 1h , ~ \)ti a. 

The X-15 research airplane, to .be flown at e.xtremely high altitudes and 
very high speeds was under de\ elopment under an Air Force contract. 

An F-100C, flown by Capt. Manuel J. Fernandez, Jr. , set a new Bendix 
Trophy Event record when it was flowri from George AFB, Ca.Iifornia, to 
the National Aircraft Show in Oklahoma City in one hour, 40 minutes 
and 38.8 seconds, for an average speed of 666.661 miles per hour. 

A North American Aviation Trophy was awarded at the aircraft show; 
going to Lieut. (j .g.) David Grosshuesch, who flew an FJ -3 Fury from the 
carrier Shangri-La, off the \i\Test Coast, to Oklahoma City at an average 
speed of 537.849 miles per hour. 

In June, the Thunder birds, official U. S. Ai r Force precision flying 
team, became the first supersonic aerial demonstration group when they 
were equipped with F-100 Super Sabres. 

North American B-45 with Pratt & Whitney 
J-75 engine installed in bomb bay 
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The company's operating divisions increased to seven during the year, 
with the establishment of the Los Angeles aircraft operations as a separate 
division. 
· In addition to Los Angeles, Cohm1bus and Fresno, the divisions include 

Autonetics and Missile Development divisions in Downey, Calif., and 
Rocketdyne and Atomics International in Canoga Park, Calif. 

Autonetics, engaged in the development of autonavigation, flight con
trol, computing and other electro-mechanical equipment, announced that its 
NADAR system was being installed in four types of Air Defense Command 
interceptors. NADAR is a lightweight automatic recorder which translates 
mission data from the radar system onto a tape which can be "played back" 
for pilot and aircrew evaluation and training. Production of the 1VIG-4 
armament control system for F -86K interceptors was continued. 

Rocketdyne was engaged in the production of liquid propellant engines 
for most of the nation's large intercontinental and intermediate range mis
siles, including the Navaho, the ·Army's Redstone, and the Air Force 
ballistic missile program which includes the Thor, Atlas and Titan. Test
ing was carried out at the company's Propulsion Field Laboratory in the 
Santa Susana Mountains in Southern California. Construction of a $13-
million rocket engine plant at Neosho, Mo., which will be government 
owned and Rocketdyne-operated, was started in mid-year. 

Atomics International, North American's atomic energy division com
pleted manufacture and installation of the nation's •first privately-owned 
industrial research reactor, built for the Armour Research Foundation, 
Chicago. The division also announced orders for smaller reactors from 
several foreign countries, including Denmark, Japan and Germany, and 
continued its work on the Sodium Reactor Experiment being constructed 
in the Santa Susana mountains ; the latter will be used to generate electricity 
for the Southern California Edison Company. A full-scale 75,000 kilowatt 
sodium graphite nuclear power plant was designed in cooperation with the 
Atomic Energy Commission, and an organi~ moderated 12,500 kilowatt 
power plant was being designed for the city of Piqua, Ohio. 

Construction of a new three-story building near Los Angeles Inter
national Airport for North American's general offices and related staff 
functions started in January, and the. building was scheduled for occupancy 
in early 1957. Two wind tunnels, one in Los Angeles and one in Columbus, 
were under construction or in the planning stage, and flight test facilities at 
Columbus and at Palmdale, Calif., were expanded. Also being constructed 
was a new headquarters building for Autonetics, and a number of new 
engineering and manufacturing facilities were put into use by Rocketdyne. 
Autonetics and Atomics International. Floor area in use as of September 
30 by the company and its divisions totaled more than 11-million square 
feet, an increase of 15 percent over 1955. 

Employment reached a post-World War II high, with approximately 
70,000 employees at the years end; nearly 5,000 of these employees have 
been with the company ten or more years. 

During the year, purchase orders totaling in excess of $625-million were 
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placed with some 12,800 firms, the majority of which were in the small 
business class, \Yith fewer than 500 employees. 

~et sales were increased over 1955, and a substantial backlog of un
filled orders pointed to a successful continuity of production and employ
ment. 

Northrop Ai.rcraft, Inc. 

Xorthrop Aircraft, Inc., of Hawthorne, California, recorded new strides 
in the guided missiles and manned aircraft fields in 1956. 

For the first time the U. S. Air Force permitted release of some infor
mation con$:erning its :.:\ orthrop Snark S~·I-62 intercontinental guided 
missile. The swept-wing pilotless bomber is the first U. S. intercontinental 
missile. Designed to deliver an atomic or thermonuclear warhead over 
transoceanic distances, the Snark \Yas first displayed to the public on Armed 
Forces Day at Bolling Air Force Base. 

A new version of the Scorpion-the F -89H-was introduced by 
Northrop as the first operational aircraft armed with Hughes Falcon air-to
air missiles. The F -89H carries six Falcons and 42 air-to-air rockets in 
its wing tip pods. America's most heavily armed fighter. it is operational 
·with units of the Air Defense Command. 

Modification and modernization of earlier Scorpion models are being 
conducted at Northrop's Palmdale facility where more than 1,250 persons 
are employed. The modified aircraft will be re-designated the F-89J. The 
conversion program is expected to continue through 1958. 

In :May, 1956, Northrop was awarded an Air Force contract for a super
sonic jet trainer, based on a design developed by the company after two 
years research. 

The trainer plane is a high speed aircraft of advanced configuration. It 
is simple in design, relatively inexpensive to produce. operate and maintain. 
It is designed to match the performance of operational aircraft of tomorrmv. 

Northrop will occupy one of the world's most advanced engineering 
and science centers with the completion in early 1957 of multi-million 
dollar facilities under construction at Hawthorne. It will house Northrop's 
advanced new engineering projects such as the new supersonic trainer 
airplane. 

Other new facilities. now well advanced and scheduled for completion 
in early 1957, include a new engineering test laboratory, a new wind tunnel. 
a cafeteria, guided missile engine test facility and an environmental and 
electrical test laboratory. 

Northrop's Anaheim division now manufactures a diversified range of 
products including optical, electronic and mechanical de·vices for all four 
military branches. 

An important product introduced by the Anaheim plant during the year 
was "Sky Screen," an optical projection dev-ice capable of rapid and accu
rate transmission of radar. data into a \-iewing screen for aircraft control 
and identification. 

Anaheim's engineering department has been enlarged to provide greater 
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potential capabilities and the secret Hawk missile program is advancing 
under a sub-contract from the Raytheon Manufacturing Company. 

Consolidated sales for Northrop and Radioplane Company, a wholly 
owned subsidiary of Northrop, for the fiscal year ended July 31, 1956, 
reached a record high of $332,513,290, as compared with $283,462,522 for 
the 1954-55 .fiscal year. 

At year end Northrop employment totaled approximately 22,000. 

Piasecki Aircraft Corp. 
In 1956 Piasecki Aircraft Corporation acquired the 330-acre plant, 

machinery and other physical assets of the Aircraft Division of the Bellanca 
Corporation. Acquisition of the property increased Piasecki's manufactur
ing capabilities ten-fold. 

Negotiations were also underway with Philadelphia's Department of 
Commerce and its aviation division for additional expansion including 
production and administrative areas totaling 100,000 square feet at the 
company's Philadelphia International Airport plant that will remain the 
company's home base. 

Piasecki Aircraft, one of the nation's newest in the aviation field, was 
chartered in Pennsylvania in June of 1955. It is engaged in research, 
design, development and production of aeronautical products and equip
ment with particular emphasis on vertical lift aircraft that can rise vertically 
from a standstill. 

In 1956 the company was awarded a contract by the Navy to design, 
ground test and wind tunnel test a new concept of this VTOL aircraft. It 
will combine the versatility of the helicopter with the capabilities of high, 
level flight speed. 

The company had eleven other prime contracts from the United States 
Army and Navy. Seven of these have not been publicly announced. N u
merous other proposals were being evaluated by the armed forces. 

Among its contracts, Piasecki had one for the original design of an 
unmanned, remotely controlled configuration named the "Sea Bat" for 
the Navy. It will have the capability to "hang in the air" and maneuver 
in any direction under complete electronic control. 

Piasecki was also working on advanced designs of "flying crane" heli
copters that would lift up to 16 tons, distances up to 100 miles. These are 
for the United States Army's Transportation Corps' Research and Devel
opment Command. 

In addition, the company also had a contract from the Army's Trans
portation Corps to design, manufacture and flight test a radically new, 
low-maintenance helicopter rotor that will greatly reduce the cost of rotary 
wing aircraft operations. 

The company was also conducting engineering research on a mine
sweeping system for the Navy. 

Taylorcraft, Inc. 
In 1956, Taylorcraft introduced another fiberglas senes airplane, a 

floatplane version, named the Seabird. 
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"V ·e n1 ust possess an adequate air atom.ic retalia tory fo-rce, 
one which by it s v isible s t re ngth in readiness wilJ assur-e any 
aggres sor of the rap id destru ction of h is wa.r-n1aking ca. a . 
bili t ies shoul d he a t t a ck t h e U nited Sta t es or its friends. I 
beli eve we have done we ll in developing t.his type of iorce." 

- MAXWELL D. TA YLOR, 
Genera l and Chief o f Staff , U. S. Anny 

CAA-approved at 3040 pounds gross weight, using 2 70 E do Floats, it 
carries the highest gross weight of any floatplane in it~ cia . T he four
passenger Seabird is powered by a 225 h.p. Contine "'"al Enaine, and has a 
cruising airspeed of 130 mph. 
. The new model has exceptional take-off performance, doe to the high

lift airfoil fiberglas wing design. 
. Taylorcraft has had a great demand for a fi..bergla floatplane model 

smce the introduction of the fiberglas Ranch iragon and Topper series. 
The sturdy, tubular construction reinforced by he gla-s fabric makes the 
Seabird an ideal plane for all purposes. Since fiberglas is non-corrosive 
to salt water, can 1vithstand all types of weather, e.lirn.iuating 'he necessity 
of hangar storage, and is easily maintained and repaire • it is natural 
material for floatplane construction. 

Taylorcraft introduced the fiberglas constructed airplane and flew its 
first model on October 28, 1954. It recei ·ed its Type Certifi-cate on May 18, 
1955. 

There are two masic models. The Ranch \\'agon is a fou r-passenger 
model, powered by 225 hp Continental E ngine with gro-~ \>eight of 2,750 lb. 
Another model, Topper, is used for crop dustina seeding and spra_ ing, 
and its maximum allowable gross weight i 3,767 lb. 

Piper Aircraft Corp. 

Retail sales of new aircraft by the Piper Aircraft Corporation's dis
tributors amounted to $31-million in 1956, a ""- percent sales increase over 
1955. 

Three airplanes in production-the twin engine _-\pac.he executi·ve trans
port, Tri-Pacer four-passenger business aircraft and ~uper Cub utility and 
agricultural airplane-were responsible for Piper's record~break-i.ng year. 

Plant expansion, begun in 1956 and continuing in o 1957, made possible 
increased output from Piper's Lock H aven, Pa. fa.ctory. Completion of a 
new 60,000 square foot final assembly area .in mid~19 -6 permitted Apache 
production to go to two a day. Tri-Pacer production was maintained at 
five a day and Super Cub production was -tepped up during 1956 from 
three to four a day. 
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Total Piper employment, numbering 1,600 during 1956, was expected 
to be increased to 2,000 in order to initiate and handle Comanche produc
tion. 

During 1956 Piper established a world-wide network of factory certi
fied service centers, staffed by service personnel who attended a special 
Service School conducted at the Piper plant. Graduates of this school 
numbered 118 in 1956. 

Piper Apache sales passed the 800 mark in 1956. The Apache is pow
ered by two Lycoming 0-320 engines rated at 150 horsepower, driving 
Hartzell full-feathering, constant speed propellers. Apache cruising speed 
at 6,000 feet at recommended 75 percent cruise power is 170 mph. 
Fuel capacity of the Standard and Custom models is 72 gallons for 4 to 5 
hours' range, dependinrr on power setting. The Super Custom Apache 
carries 108 gallons for ba range up to 1,200 miles. Dual generators and 
dual vacuum pumps are also offered in the Super Custom model. 

The 4-passenger Piper Tri-Pacer, powered by a 150 hp Lycoming 
engine, continued in great demand during 1956. Over 4,000 Tri-Pacers 
have been delivered since this tricycle-gear business plane was introduced 
in 1951. Simplified controls, ·with inter-connected springs linking rudder 
and aileron, permit the Tri-Pacer to make coordinated turns with wheel or 
rudder pedals alone. 

The Tri-Pacer is offered in Standard, Custom and Super Custom 
models. The Super Custom, which represented approximately two-thirds 
of Tri-Pacer sales in 1956, includes full instrumentation with all gyro and 
other flight instruments mounted in a panel to the left directly in front of 
the pilot and all radios in the center. 

The Piper Super Cub, general utility plane widely used for farm and 
ranch work, uranium hunting, survey and patrol, military liaison and train
ing, was offered in two versions-model "95" with a 90-hp Continental 
engine and model "150" with a 150 hp Lycoming engine. Equipped with 
flaps, the Super Cub 150 will take off and land in less than 50 yards. 

Piper also offered the PA-18-A, agricultural version of the Super Cub, 
either as a duster or sprayer or as a combination unit which can be quickly 
converted for the application of either dry or liquid chemicals. The PA-
18-A hopper has a capacity of 110 gallons of liquid or 18 cubic feet of dust. 

Preliminary details of the new Piper Comanche disclose that the all
metal, low wing plane will make its debut in April, 1957, with a 4 cylinder 
180 hp Lycoming engine. A second Comanche, powered by a new 250 hp' 
6 cylinder engine, will be ready for delivery late in 1957. ' 

Radioplane Co. 
In 1956, Radioplane Company, a subsidiary of Northrop Aircraft, 

broadened the scope of its activities by moving further into the field of 
complete drone and missile systems. 

A principal production item continued to be the OQ-19 target drone 
system, used in large quantities by the Army and Air Force as a radio-con
trolled target for anti-aircraft gunnery and missile training. Large scale 
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prod~tc~ion was also initiated on the KD2R-5 drone for the Xavy. Features 
of th1s unproved model include increased radar tracking capabilities and an 
advanced control system. Considerable production was also accomplished 
on the ~P-71 sun·eillant:e. drone for operational. suitability testing by the 
Army Stgnal Corps. Thts drone system provtdes a completely mobile 
operating unit designed to provide close-in reconnaissance ·photographic 
support to front-line commanders. · 

Other developments beyond the 200-knot OQ-19 class included the 
RP-77 series of intermediate capability drones culminating in supercharged 
and turbo-prop versions, and the RP-70 rocket-powered series designed for 
speeds in the Mach 0.9 range. Both of these drones have highly increased 
altitude capabilities and are significantly advanced in other design features 
which include new control and scoring systems, and use of glass-fiber 
reinforced plastic construction for maximum strength and economy. 

Other details of the company's increasing activity in Air Force Research 
and Development programs concerned with supersonic drones and guided 
missiles have not been released for reasons of military security. 

Besides its work in the drone and missile fields, the company continued 
to engage in research and production of parachute deceleration and re
covery ·systems. 

Radioplane during the year carried out an intensified plant expansion 
program including the addition of a new facility in El Paso, Texas. Plant 
space was increased from 215,000 square feet to 385.000 square feet. Em
ployment grew from 2,200 at the start of the year to approximately 3,200 
at year's end. 

This company maintains a large field support and sen.;ce organization 
and also specializes in the development and organization of contractor
operated service programs for the military. Complete drone systems are 
provided to customers, including all accessories and support equipment. 

Republ~c Aviation Corp. 
In 1956, Republic's silver anniversary year. the company took a search

ing look at its past and present, then laid the foundation for an aggressive 
future. 

In 1956 the F-84F Thunderstreak fighter-bomber and RF-84-F Thun
derflash reconnaissance fighter were supplied in increasing numbers to 
North Atlantic Treaty Organization nation air forces. Both aircraft are 
active around the world with the 1:. S. Air Force and also serve in the Air 
National Guard. 

The new West German Air Force received its initial complement of 
Thunderstreaks and Thunderflashes. Backing up integration of these air
craft into Germany's re-vitalize~ air force, the company, through its wholly
owned European subsidiary, Republic Aviation International signed an 
agreement with the \Veser Company of Bremen, Gernmny. for providing 
technical assistance, equipment and personnel to \Veser as that firm proc
esses Thundercraft for delivery to GAF. 

The agreement was one of a series of steps increasing Republic's Eu-
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ropean facilities in support of the more than 2,000 H.epublic-built aircraft 
on the continent and in the Near East. 

In 1956 initial production was begun on the F-105 supersonic fighter
bomber. Still a military secret, the F -105 is described as having short. Yery 
thin swept-back wings and a long cylindrical fuselage. Air intake ducts 
are installed at the wing roots, permitting radar equipment to be installed 
in the needle nose. A one-piece flying tail ( stabilator) is set low on the 
aft section of the fuselage, on the underside of which is located a ventral 
fin to provide lateral stability. Several variations of the F-105 have been 
designed, the "F" fighter-bomber and "RF" reconnaissance models being 
the only ones revealed to elate. 

During the year drag parachutes and Republic-developed hydraulic 
tandem aCtuators for aircraft primary controls were introduced into the 
latest F -84s coming off the assembly lines. A modification program pro
vides for retrofit of these items into earlier Thundercraft both at Republic 
and in the field. Primary purpose of the drag chute is to enable landings 
on short runways, while the new tandem actuator provides the pilot with 
an automatic emergency control system. 

In the field, F -84 Thunclercraft distinguished themselves in Operation 
Sagebrush, mock atomic war; USAF Vl oriel-\iVicle \Veapons :\Ieet; Inter
national Reconnaissance Competition ; and other ''battle skill" maneuvers. 

All rights to the Republic Seabee light amphibian plane were sold in 
1956 to American Aviation Corporation, Saginaw, Mich. The sale in
cluded all of the tools, dies, jigs. engineering data and records and was 
based to a large extent on American's ability to continue supplying Seabee 
owners with the same spare parts service they had been getting rat Republic. 

In 1956 Republic's Guided :iVIissiles Division revealed two new prod
ucts, a two-stage high altitude research missile which streaks 80 miles into 
~pace at Mach 5.6 and a nuclear bombing-trainer designed to teach pilots 
to drop atomic bombs accurately. 

The bomb-trainer, which carries four miniature practice bombs and 
electronically simulates an actual bomb drop, has been ordered into initial 
production for the U. S. Navy. A similar unit is also being developed for 
the Air Force. 

Terrapin, Republic's low-cost research rocket, was clevelopccl in con
junction with the University of Maryland for a Department of Defense 
upper atmosphere research program administered by the University. Less 
than 15 feet long, 6 ~i inches in diameter at its thickest point, and weighing 
only 224 pounds, Terrapin reaches its 80 mile peak altitude in a matter 
of minutes, then radios measurements of primary cosmic radiation, tempera
tures and other "space" data. The missile plus its zero-length launcher 
costs less than the fins of many of its ''bigbrother" research missiles. 

During 1956 the Guided :\fissiles Division was also engaged in devel
opm~nt of guidance systems for an air-to-surface missile and a surface-to
surface missile, an air-to-air missile syste\n and a project described only as 
"more advanced than the earth satellite." 

To keep pace with these and other projects still secret, the company's 
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Jet engine noise suppressors at R epublic 

Missiles Division faciliti e were doubled in 19-6 ''". h ~qui-· ion of a fi ft h 
Republic installation in 1ineola. Long I land. 

Looking into the future, Republic began in 19 -6 
program of research and de, elopment of hyper_on ·c a.:J 
tary aircraft, guided mi ssiles and other aviatim p oj ec - . 

In May the company announced crea · ·on of an ultra-sp 
tific research staff to engage in all aspecL of jet and o ket 
and guided missile design. 

A n ambitious program of increa i11g laborator:- ·a ' jj · e 
rroup and for other research project at R epub i wa.::: 
program included both transonic and upersomc 1.:-ind 
bined capacity from Mach .85 to Mach .:t. 

len
air· raft 

\ i\lorking on the more immediate problems o ' th · 1re. R p blic 's en
gineering research department in 1 9 ~6 oncime i i1·e::. i!!:lbon of ma-
teri als which will r emain stable in he heat b ge of h ·pec onic 
Bight. Particular projects include work-ability ·wn. skin ur face 
coatings, high temperature hydraulics and inreg it:y. Research 
was also performed in the areas of lectroni s. · m n ation, 
radio and radar. 

One important development by R epublic e 2'inee-:s 
method of obtaining area rule application by sh ting ele 
through a scale model and measuring tylus . The 
reproduced on transcribing paper in a a-raphi plo · 
diately usable without further interpolation. \Yi h - 's 
obtained in a matter of hours, replacinrr the elaborate 
lations previously r equired for area rule appli tio 1. 

:VIanufacturing research and dev lopm nt ontinued in the fields of 
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plastic tooling, honeycomb structures, chemical milling and new welding 
and fabricating techniques. 
lem. Five Dura-Stack type engine run-up mufflers were installed. Tests 
have shown that the mufflers reduce engine noise intensity about 90 percent. 
Other measures taken included construction of specially-designed "baffle" 
fences to -divert sound, repositioning of aircraft in engine-test lines and 
rescheduling of engine test periods. 

Net income for the first nine nionths of the year was $4,814,705. Sales 
for the period amounted to $232,370,178. 

Ryan Aeronautical Co. 
The year 1956 marked broadening· 9£ Ryan Aeronautical Company's 

aircraft engine production line. At the"'\ame time tooling for accelerated 
prcitfpction of giant airframe components reached its peak and significant 
progress was made in the development of advanced electronic devices. 
Ryan also-c~ptinued to improve its famed Firebee jet target drone missile, 
for which in~teasing output was ordered by the Air Force and the Navy. 

Entry into the field of ready-to-install jet power packages was heralded 
by award of a $20-million initial contrac~ by Douglas Aircraft Co. for 
production of the complex engine pods for the DC-8 jet airliner. The order 
also calls for building access doors and the pylon structures which support 
the engines beneath the wing. During the ,course of production adaptations 
will be made for three engine types, the Pratt & Whitney J -57, the more 
advanced P&W J-75, and the Rolls-Royce (::~:mway. 

This work widens Ryan's already highly diversified activity in the jet 
and piston engine field, encompassing after:burners, exhaust systems, com
plete rocket motors, ramjet engine assemblies, and components for turbo
compound engines. 

The year also marked the end of an era, with completion of the last 
of almost 900 Boeing KC-97 aft fuselage sections over a period of more 
than seven years uninterrupted, on-schedule production. At the same time, 
work on a much bigger job for Boeing,: the aft sections and other com
ponents for the KC-135 jet tanker-trahsport and the 707 commercial 
Stratoliner was stepped up, and deliveries of KC-135 units to the Boeing 
plant in Renton, Wash., begun. 

Already in high gear was production of other airframe units, including 
the aft fuselage of the North American F-86 Sabrejets and complete Fire
bee missiles. 

Ryan's dedication to a daring concept in aviation. vertical takeoff and 
landing (VTOL) of fixed-wing aircraft, was further exemplified during 
1956 with the unveiling of plans to build its "Vertiplane" for the Army 
in a contract administered by the Office of Naval Research. . 

Already under test at Edwards Air Force Base is the Ryan X-13 
Vertijet, built for the Air Force as the world's first jet VTOL plane. In 
contrast to the Vertijet, the Vertiplane will be propeller-driven, and its 
ability to take off straight up and land without a ground run will depend 
on employment of the deflected slipstream principle through use of large 
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propellers and double, retractable wing flaps extending far below and to 
the rear of the wing's trailing edge. A true VTOL. the Yertiplane will 
hover. make full transition from vertical to horizontal flight. and be capable 
of flying backward. forward and sideways. 

On the heels of a multi-million dollar contract from the ~avy for a 
new system of automatic navigation (the AN/AP~-67). obtained in 1955, 
came another Xavy contract during 1956 for a new helicopter ground speed 
indicator which enables pilots to safely place their craft in the motionless 
position necessary for detection of enemy submarines. Neither the auto
matic navigator nor the helicopter hovering detector needs aid from ground 
stations or wind data. 

The automatic navigator system, which was used in flights m·er the 
South Pole during the year with Admiral Byrd's Antarctic expedition, has 
become the first operationally suitable. light-weight, self-contained naviga
tion system which inherently and automatically compensates for the effects 
of wind drift in navigation. It is the only light-weight system of its type in 
production today. 

A study into the unique problems confronting pilots of VTOL aircraft 
was launched by Ryan during the past year in a contract from the Air Force 
to make a major human engineering dynamics analysis of cockpit arrange
ment and instrument display requirements. A mock-up of a cockpit will 
he built to incorporate recommendations describing optimum cockpit and 
instrument arrangement, from the standpoint of most efficient pilot use. 

To cope with skyrocketing production demands, new company-owned 
machine tools valued at approximately $1-million were installed during 
1956, and construction of new warehouse. office and production areas 
sent the floor space under roof to 0\·er 900.000 square-foot mark. \Yith 
additional facilities being planned. it is anticipated that by the end of 1957, 
Ryan 'lvill have 1-million square feet of floor space under roof on its 
44 acre site at Lindbergh Field, San Diego's municipal airport. 

Ryan's payroll also continued to climb, reaching by year's end a total 
of approximately 5,500 employees (almost 1,000 above the 1955 figure), 
the highest since the peak of \iVorld \Var IL and continued increases are 
anticipated. 

Based on the financial report for the first nine months of the fiscal year, 
sales during the full year were expected to approximate $45-million. com
pared with $41.5-million in 1955. Net profits. due to the extensive "make
ready" tooling prog-ram, were expected to be slightly below the $1,550,590 
amount for fiscal 1955. 

Sikorsky Aircraft Dh·. 
United Aircraft Corp. 

In 1956-15 years after the first flights of Igor Sikorsky's VS-300 
-the Sikorsky Aircraft division of United Aircraft Corporation continued 
full production of S-55 and S-56 helicopters at its Stratford, Connecticut, 
plant, turned out quantities of S-58s at its Bridgeport, Connecticut, plant, 
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and put into operation a complete 0\·erhaul and repair facility at the Bridge
port Airport. 

Early in the year, administrative offices were transferred from Bridge
par! to the S~ratford plant. Engineering remained at Bridgeport. Flight 
testmg opera~wns were begun at Stratford, adding to those already con
duct~d at Bndgeport. Company pilots were also engaged in checking out 
modd1e~l or overhauled aircraft at the Bridgeport Airport. 
. Du:mg ~he, spring, CAA testing of the 12-passenger S-58, ~dread~· 
m. serv1ce w1th the United States Army and Navy and the Royal Canadian 
~1r _Force, was completed. Upon certification in midsummer, initial de
llvenes of the commercial version were made to Sabena Belgian \ Vorld 
Airli_n_es, New York Airways. and Okanagan Helicopters, Ltd., of Canada. 
Add1t10nal orders for the S-58 were placed by the oil industry to supple
ment fleets of S-55 helicopters now being used in survey work and for 
transport of equipment and personnel in the Gulf of ::viexico. the Canadian 
bush, and other inaccessible areas. 

The 1,000th S-55, a ~VIarine HRS-3, was delivered in late summer. 
Orders on hand indicated production of the eight-passenger aircraft 
would continue several more vears. The S-55, in service with all U. S 
armed forces, continues as tl{e mainstay in air-sea rescue services with 
domestic and foreign military units. Featuring the typical Sikorsky single 
main rotor configuration, the S-55 is powered, depending upon the model. 
by the Pratt & \Vhitney Aircraft R-1340 engine or the \Vright R-1300. 

Deliveries of the S-56, known as the HR2S by the ~farine Corps and 
designated H-37 by the Army. were begun in the spring. The first aircraft 
was flight-delivered to the Naval Air Test Center, Patuxent River, ~hry
lancl. Upon acceptance of a number of the twin-engine helicopters, an 
extensive testing program was begun and is still in progress. The Army's 
first H-37 also went to ~.A.T.C. for testing by )Javy personnel. 

Powered by two Pratt & \Vhitney Aircraft R-2800 engines, the heli
copter was designed for the -:\Iarines as an assault transport capable of 
carrying 26 fully equipped troops. It has a single main rotor of five blades 
coupled with a four-bladed. torque-compensating tail rotor. 

In October, the HR2S-1 \V. a new configuration of the S-56, was 
unveiled by the C. S. Navy. Equipped to carry radar, the helicopter will 
operate from fleet aircraft carriers, considerably extending present sea 
radar coverage. 

Army Captains Claude Hargett and Ellis Hill, flying an H-34 (S-58). 
in the summer of 1956, established new F.A.I.-acknowledged speed records 
for closed circuits. The new world records were 141.9 mph for the 100-kilo
meter course, 136 mph for 500 kilometers. and 132.6 mnh for 1.000 kilo
meters. An unofficial endurance record was set by :Marine Lieutenants 
T. K. Donaldson and D. B. \Valdron in an H04S ( S-55), remaining aloft 
13 hours. 2 minutes, without refueling. The international straight run speed 
record of 156.006 mph, established by a Sikorsky S-59 in 1954. remained 
unbroken. 

Commercially, a Sahena S-58 set an unofficial "city center" to "city 
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center" speed record. On the last leg of a delivery flight from Paris to 
Brussels. a distance of 1 X3 miles, the atrcraft averaged 1-1-6 mph. 

Late in the year, Sikorsky .-\ircraft disclosed plans for the expansion of 
its year-old Stratford plant. The new addition is to house engineering and 
experimental offices, laboratories. and test areas. It will consist of 433.000 
square feet and will include the engineering, service, and technical publica
tions departments, now located in Bridgeport. The company estimates 
future expansion of the engineering department will amount to nearly 
25 percent. 

Altogether, Sikorsky .-\ircraft employed approximately 10.000 office. 
production, and test personnel as 1956 drew to a close. 

Stroukoff Aircraft Corp. 

1956 was a year of continued engineering. desig-n and manufacturing 
by the Stroukoff _.-\ircrait Corporation at its facilities in \\"est Trenton, 
)J. J. It also proved to be a most successful year from the angle of engineer
ing accomplishment. Early in the year the Stroukoff developed CS.-\F 
C-123-E Pantobase established itself unquestionably as the most versatile 
assault transport. 

Early in 1956 the C-123-E Pantobase aircraft proved itself as a com
pletely amphibious craft through a series of stringent land and water tests 
out of Palm Beach .-\ir Force Base and on Lake Okeechobee. These tests 
were made in water conditions approaching gale force. The ship was then 
flown to Bimidji. ~finn., for a complete cycle of flights which were 
made under semi-.-\rctic conditions. One of these flig-hts. ~larch 10. 1936. 
established a new record for takeoff from snow for skis. The C-123-E took 
off ,,·ithout Rato. and without the assistance of flaps. at a gross weight of 
55.165, exceeding its own standard gross weight of 30.000 by 5.165 pounds 
This was accomplished with surface conditions of 21 inches of unpacked 
snow plus drifts at a temperature of 17° Fahrenheit. Prior record for 
straight ski operation, incidentally. with flaps was for 32.800 pounds in 
February of 1953 in )Jewfoundland, made by the Xavy. during tests for 
an Arctic type transport. All flights and instrumentation tests were suc
cessfully completed by the U. S. Air Force. \\"right Air Development Cen
ter Directorate of Flight. and the C-123-E was apprm·ed by the .-\ir 
Research and Development Command. 

By year's end the newest Stroukoff desig-n for the l .. S. Air Force, the 
YC-134 number one \vas reach·. The YC-13-1--.-\ is a :'eries of aircraft that 
\vill have th~ Stroukoff devel~1ped Boundarv Laver Control Svstem. and 
Pantobase gear. a new landing gear system: a tH;-w loading and unloading 
system, as well as numerous aircraft operational improvements. The first 
ship designated the YC-134 was predecessor and test vehicle for the YC-
134-A series which will be the true advanced model. These latter :-~ircraft 
will be flying in the early sprim;. Powered with two \\'right R-3350 Turbo
Compound engines plus the added lift of a new BLC. the YC-13-l--.-\ series 
will provide the Air Force with a completeh· amnhihious to anv surface. 
assault transport of over 66.600 pounds gross weight capable of taking off 
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in less than half the time ~nd distance for ordinary aircraft from regular 
runways. 

During 1956 Stroukoff conducted a series of advanced investigations 
in the field of Boundary Layer Control developments, as a sequel to the 
successful experiments completed three years ago. These engineering ef
forts were conducted in the laboratories and wind tunnel that are part of 
the aeronautical engineering establishment of Stroukoff at \Vest Trenton. 

Temco Aircraft Corp. 

Highlight of the year's activity for Temco Aircraft Corporation was 
acceptance by the U. S. Navy of Temco's Model 51 primary jet trainer. 
Designated TT-l by the Navy, 14 of the trainers are now in production at 
the Temco-Dallas, Texas, plant. Delivery of the first production model was 
scheduled for July of 1957. 

Primarily designed· to shorten the number of hours required to com
plete a student's flight training, the TT -1 introduces a new trend in mili
tary aviation training-that of commencing a student's flight training in jet
propelled aircraft. Powered by a Continental J -69-T -9 turbojet engine 
developing 920 pounds of thrust at sea level, the TT-l combines an un
usually high dive speed ( 450 knots) with a stall speed ( 62 knots) lo", 
enough for a student's first solo. 

The TT -1 is the first jet aircraft to be completely designed, built, anL, 
flight tested by the 11 year old company. 

In addition to the development and subsequent acceptance of the TT-l 
by the Navy, 1956 found Temco's engineers busily engaged in research and 
development projects on missiles and weapons systems of_ the company's 
own design. 

A Navy contract for development and testing of the XKDT-1, a rocket
powered target drone, vvas awarded Temco in October. The contract calls 
for an extensive test and .demonstration program in 1957 at the Point 
Mugu Naval Air Missile Test Center. Designed to fly at predetermined 
altitudes and at speeds of Mach .95, the XKDT-1 is a low-cost, expendable 
target system for air-to-air and surface-to-air missile practice. 

Temco also continued to make appreciable gains in sub-contract proj
ects. Work continued at the Dallas and Garland plants for production of 
parts and assemblies for the Boeing B-52 and B-47, Lockheed's P2V -7, 
C-130 and Electra propjet transport, McDonnell's F-f01, RF-101 and 
F3H, Republic's F-84F, North American's F-100, and engine test stands 
for Lockheed's C-130 Hercules propjet transport. In addition, contracts 
were let during the year for tooling and production of wings for the Lock
heed F-104 Starfighter, power packs for the Fairchild C-123, compressor 
?-ssemblies for the Ford version of the J -57 jet engine and design and tool
mg for Convair's supersonic B-58 Hustler bomber. 

Ill: the field of overhaul, 1956 saw Temco receiving its first contracts 
covenng a jet aircraft, the Republic F -84G. 

Electronic modification activities as well as Air Force orders for over
haul and IRAN (Inspect and Repair as Necessary) of C-54 and C-97 type 
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aircraft continued at the Temco-Greenville. Texas, plant. In addition, con
version of the single-engined i\avion into an executive transport, the Riley
Twin, contributed in filling that facility to its capacity. 

:\.s a result. Temco's policy of diversification in the fields of aircraft 
reearch and development, aircraft subcontracting. and aircraft overhaul 
and modification had produced active engagement in some 79 different and 
distinct projects by October 1956. 

Employment continued to break all previous records, topping the 10,000 
mark in early August. 
· Co-incident with employment increases. Temco in July announced that 
contracts had been let for the construction of a new $1-million engineering 
center to be built adjacent to the Garland plant. Ground breaking for the 
1iew center took place on October 31, 1956, and work on the building 
commenced immediately thereafter. Scheduled for completion early next 
year and covering more than 100.000 square feet of floor space, it will 
provide space for administration, design laboratories and a high bay area 
ior experiment operations and testing. All engineering functions with the 
exception of liaison are to be transferred to the new building. 

\Vith the addition of the new engineering center, Temco's total square 
footage for its three plants will be increased to more than 2-million. 

Temco's total sales for the nine month period ending September 30. 
1956, registered $61,196,203-a gain of 6.6 percent over the $57.428.170 
recorded in the first nine months of 1955. ::-.Jet earnings after provision 
for Federal Income Taxes totalled $2.059,189-a decline of 12.4 percent 
from 1955 earnings of $2.350.708. This drop is attributable primarily to 
the increased amounts Temco is spending in research and development 
projects. 

United Aircraft Corp. 
Because United Aircraft Corporation's three diYisions operate autono

mously. discussion of the company's 1956 operating acth·ities is found 
under the names of the divisions: Pratt & \\ 'hitney .-\ircraft (eng-ines), 
Hamilton Standard (propellers and aircraft equipment). and Sikorsky 
Aircraft (helicopters). All of the divisions maintained a high level of 
development and production during the year. 

The company's postwar e::-..-pansion continued during the year, with 
large additions to Pratt & \Vhitney Aircraft's Xorth Haven branch plant 
and the \Villgoos Gas Turbine test facility. \York was started on a major 
expansion of the Hamilton Standard plant in \\'indsor Locks. Connecticut. 

The Research Department of l."'"nited Aircraft Corporation made sub
stantial contributions in support of the research and development prof!'rams 
of each of the three operating divisions. A hypersonic tunnel, capable of 
simulating flight conditions at very hig-h· altitudes and operating at speeds 
ten times the sneed of sound. was put into operation during- the vear. 
This was one of three new tunnels installed in the hi~h-speed laboratorv 
of the Research Department. .\n addition to the wind tunnel facility wa-s 
tmder construction to house the growing array of electronic computer 
equipment in the department's computation laboratory. 
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In 1955, the last complete year for which flgttres are available, United 
Aircraft Corporation reported a net income of $31,06-1-.92-1- on sales totaling 
$697,921,704. Total current assets at December 31, 1955, amounted to 
$197,910.346 compared to total liabilities of $109,161,770 at that elate. 
Contracts. orders, and government letters of intent at December 31. 1955. 
amounted to $1.4-billion. 

V ertol Aircraft Corp. 

Peak production of the H-21 type helicopter continued throughout 1956 
for Vertol. Along with deliveries of the H-21 to the U. S. Armv, L'". S. Air 
!'orce and Royal Canadian Air Force, deliveries were begun ;)n contracts 
tor 100 H-21 's, awarded Vertol by the French government. ~egotiations 
were underway with other European countries for sale of H-21's. 

At the same time, U. S. military services assigned H -21's to Europe and 
the Far East. \Vith this broadening of the base of operations for the H-21, 
Vertol was moving quickly to certify the aircraft for commercial use. The 
program was the first joint certification to be carried out by the U. S. Civil 
Aeronautics Administration and the Canadian Department of Transport. 

A contract for development of a twin turbine version of the H-21 was 
announced in mid-1956. Designated the H-21 D, the advanced model will 
be powered by General Electric T -58 gas turbine engines. 

Interest in multiple engine installations in helicopters has been strongly 
expressed by both militarv and commercial operators. Installation of the 
twin turbine power plants" in place of the single piston engine, now in use, 
will give the helicopter multi-engine reliability, higher payload and _in
creased speed. It will also improve the helicopter's all-weather ftymg 
potential. Combined, these advantages will provide a new standard in air 
convenience and reliability. 

Payload of the turbine powered H -21 will be increased by -1-0 percent 
over the piston engine version. The turbine power plants will make possible 
cruising speeds- up. to about 150 mph, or 50 mph faster than the current 
aircraft. The increases in cruise speed and payload will more than double 
the ton-mph capability of the H -21. The hovering ceiling also will be in
creased by several thousand feet. 

The company has indicated it will seek CAA certification for this multi
turbine model. 

The company's name was changed to Vertol Aircraft Corporation in 
March 1956. At that time. the company announced it was placing increased 
emphasis on research and development in the broader field of vertical take
off and landing aircraft. 

Employment remained close to 5,000 throughout the year. 
During the year. Vertol completed comparative studies of a variety of 

types of VTOL designs for a specific Army mission. As the result of the 
work done, the tilt-wing configuration was chosen as a promising arrange
ment and a test bed program \\'as initiated hy the Army and Office of Naval 
Research. The flying test bed \vas in final design stage by year-end. 
Completion of the test craft is scheduled for late spring 1957. 
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Research and Preliminary Design engineers pursued further VTOL 
studies for high speed flight. In addition, feasibility studies of STOL type 
aircraft were conducted and preliminary designs completed. \Yind tunnel 
tests oi STOL models were conducted in conjunction with these studies. 

Sales and earning were expected to be substantially higher than in 1955 
when earnings were $1,550.937 on sales of $57, 690. 07-t The company's 
backlog was a little over $13+-million. 

On .-\ugust 12, 1956. an Army H-2IC established a new world heli
copter record for distance-within-a-closed-<:ircuit. The helicopter, flown by 
Lt. Col. Harry L. Bush and ::\Iajor William C. Dysinger from the Army's 
COXARC Board Xr. 6. completed a 1,199.07 mile non-:->top flight in 11 
hours and 58 minutes. The flight was carried out according to the require
ments of the Federation .-\eronautique Internationale, of Paris, in order to 
receh·e official recognition. 

The H-21 also made the first successful non-stop transcontinental heli
copter flight in August. Employing in-flight refueling techniques, the 
H-21C flew from San Diego, Calif. to Washington. D. C.. a total of 2,610 
miles. 

ENGINE MANl~FACITRERS 

Aerojet-General Corp. 
Aerojet-General Corporation continued design and produ<:tion of both 

solid and liquid propellant rocket engines during 1956, expanding its Sac
ramento facilities over a 20.000 acre site and inaugurating new construction 
which will bring the total value of facilities there to approximately $60-
million. During the year. the company also organized a subsidiary. Aerojet
General Nucleonics. located in San Ramon. California, the first privately 
owned production plant for nuclear reactors intended to be sold directly 
to outside consumers. The company also expanded its Architect Engineer 
Division by opening a permanent branch office of this unit in Orlando. 
Florida. 

At its Azusa, California, headquarters, the company began construc
tion in mid-year of a new two-story engineering building to cost an esti
mated $900-thousancl. The building i5 designed to house between 800 and 
1,000 engineering personnel and is scheduled for completion early in 1957. 
Eary in October, ground was broken at Sacramento for a $13-million 
facility for production of large liquid rocket engines for the Air Force's 
ballistic missiles program. The company's Liquid Rocket Plant at Sacra
mento also was expanded to comprise eight huge rocket test stands. pro
viding a total of 2+ test positions, the lar~est of which can handle engines 
up to !-million pounds thrust. Employment at .-\erojet passed the 8,600 
111ark at the end of October. 

In the solid propellant rocket field the company expanded both. is devel
opment and production facilities and schedules. A new solid rocket test 
facility was put into operation at Sacramento. Production of the Solid 
Rocket Plant is largely under e. S. Xavy contract. 
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Aerojet also .engaged during 1956 in two major projects for the Inter
national Geophysical Year. The first was the design and fabrication of the 
liquid-propellant second stage propulsion system for Project Vanguard, 
the earth satellite vehicle, which is expected to be launched by the United 
States sometime during 1957. Production also went forward on a large 
number of Aerobee and Aerohee-Hi high altitude sounding rockets to be 
used by the Office of Naval Research and the Air Force's Cambridge Air 
Research Center during the year. Aerojet-General constructed launching 
facilities at Ft. Churchill, Manitoba, Canada, for the launching of these 
and other research rockets during the Geophysical Year. 

On June 29, 1956, a Navy-launched Aerojet Aerobee-Hi reached a rec
ord altitude of 163 miles for a singe stage "boosted" rocket. International 
interest in the Aerobee-Hi resulted in the display of a precisely-built work
ing model of this rocket at the Berlin International Trade Fair, September 
15 through October 1. A full-scale Aerobee was also loaned to the Air 
Force for display at the International Astronautical Conference in Rome 
during September. 

The development and production of underwater propulsion devices, 
electronic equipment and various types of ordnance was expanded. In No
vember, the Army Chemical Corps announced satisfactory tests of Aerojet's 
new light-weight "one shot" flame thrower for use by parachute troops. 
This unit weighs only 260 pounds when combat loaded, as compared with 
72 pounds for the conventional multiple-shot models. Continued work was 
carried on by the company on its AEROmarker and AERObrake, develop
ments which gave great promise for both military and civilian applications. 
The AERObrake, which permits up to 50 percent reverse thrust to be 
obtained, may £nd application in commercial aviation which is about to put 
jet transports into use on major air lines. The AERObrake is an American 
application by Aerojet of a device developed by the Societe Nationale 
d'Etude et de Construction de Moteurs d'Aviation (SNECMA) of Paris, 
France. 

Officials indicated that the company's sales for 1956 would be approxi
l;mtely $130-million as compared with $70-million in 1955. 

Allison Div. 

General Motors Corp. 

On-schedule testing and evaluation of the Allison Model 501 commercial 
Prop-jet engines and Aeroproducts 606 propellers during 1956 brought 
Allison Division of General Motors Corporation another step closer to the 
first flight of the Allison-powered Lockheed Electra commercial airliner in 
early 1958. · 

Around the clock engine testing was accomplished on permanently 
installed indoor and outdoor test stands which permitted the 501 to be run 
through complete airline operating schedules from starting, idle, taxi, take
off and climb out, short and long range cruising, and let down. Using an 
actual commercial airline operating schedule, the Allison engineers paral-
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leled commercial· r outes from " block to block ' hutting dO\\ n the engines 
for the normal 20-minute debarki ng and emba rking operati ns. 

\ 1\f hile thi s extensive g round testing was ttnderway Ui on ontinued 
to log valuable hours in its conver ted Convair 240 Ui son Turbo-Liner 
flight testing Prop-jet engine~ and Aeroprodu t p ropeller . _1\ir starts 
successfully were made in excess of 30,000 feet by the Turbo-Liner and 
extended cruising airspeeds of 320 mph were reached which is appro:x:i 
mately 100 mph faster than the standard piston-engine configura ted 
Convairliner. Locked throttle climbs to 37,000 feet \ ·ere made in 37 
minutes. The T56 engines, militat:) version of the commercial 11ode1 501 , 
were installed in the Turbo-Ljner iL1 ·Ma) and i.n eptember the :Model -01 
commercial engines were installed. 

The ·first of 22 Model 501 1=onsignment engine was delive ed to Lock
heed and Allison, and Lockheed jointly installed the P p-je engine in 
a C-130 nacelle in the number 4 position of Lo ·heed Cons ella ion test 
bed "Old 1961," giving the airframe manufacturer an opportunity to test 
and evaluate the Allison-Aeroproducts power packao-e for the Electra . 
The second engine will be installed in an Electra nacelle. The remaining 20 
engines will be delivered to. L ockheed in 1957. 

The C-130 Hercules, Lockheed combat transpor plane ontinued to 
accumulate impressive air time with its four Allison T 56 Prop-jet engines. 
First production models of t he C-130 were deliYered o Tactical Ai r 
Command at Ardmore A ir Force Base, Oklahoma, in December and 
it is expected that T AC will log .. 350,000 hour \Yith the Prop-jet 
powered Hercules before the prototype Electra flies in Fe ruary 19 - This 

Allison Prop-jet Model 501 
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figure is expected to be increased to more than 800,000 flight hours 
before the Electra enters commercial service in September of 1958. Con
tinuing its program of flight testing its own engines in operational aircraft 
Allison received on bailment from the USAF a C-130 in October and flights 
immediately were started from the Allison Flight Test Research facilities 
at Weir Cook Municipal Airport in Indianapolis logging more than 60 
hours a month. 

-r'i1e USAF B-17 Allison flying test bed, with four conventional piston 
engines and a T56 Prop-jet in the nose (bombardier position), gave 
impressive results with air starts and high altitude operations. 

Braniff, KLM Royal Dutch, and Western Airlines purchased Allison 
Model 501 Prop-jet engines in 1956 to power their Lockheed Electras 
bringing sales to 128 planes and 512 engines purchased by the above three 
airlines and American, Eastern, and National Airlines. Five of the airlines 
have purchased Aeroproducts 606 propeller giving them the complete 
General Motors power package. 

The. 501 engine consists of a single turbine power section connected by 
an extension shaft and a-supporting structure to a reduction gear assembly 
having a single propeller shaft. The 13.54:1 ratio reduction gear assembly 
recltices· the power section shaft speed of 13,820 rpm to the rated propeller 
shaft speed of 1020 rpm. The engine has a 14-stage axial-flow. compressor, 
six combustor liners, and a four-stage turbirte. It weighs only 1750 pounds 
and is· 145 inches long, 27 inches wide. The Aeroproducts propeller is 
of hollow steel construction and measures 13;5. feet in diameter. The- engine 
produces 3750 horsepower and testing is underway on a greater 4050 horse
power engine. 

At year's end Allispn had accumulated ao .. impressive 120,740.8 hours 
in Prop-jet experience including Turbo-Liner; C-130, R3Y, YC-131C, 
B-17, and Constellation flight time and development test and test cell 
operations. Before the Electra enter_s. commercial service it is ekpected 
that Allison will have compiled more-"'than one million hours of Prop-jet 
experience. · _ ,...,. ,. 

Culminating 10 years of extensi\;e·tesearch by the Navy, Allison, and 
Convair, a Navy R3Y -1 ;_frade\vini;l ~Ater-based in flight refueling tanker; 

·-.... made its first flight from Naval· Air Station, Alameda, Calif., to 
"=' Keehi Lagoon, Honolulu, October 16 an~· returned to Alameda October 18 

·setting a new seaplan<7 record~·~;n the retur}1 trip <;>f six hours and 41 minutes. 
Powered by four Allison T40 .Prop-j1t engii;l~. each developing 5850 
horseP.o~er and driving six-bladed AeroP,'roducts :contra-rotating propellers, 
the first Tradewind was delivered to Naty Air Transport Squadron TWO 
(VR-2) at Alamed~. March 31 making~ VR-2 the first squadron in the 
world to place Prop'ijet powered seaplanes into operational service. The 
sqtia:dron was up to-~its· fttJl}allowance Q#"seven planes by Octoper~ , 
· VR-2 pilots eagerly accepted the new revolutiona~y-po~~.~;:ed planes,. 

remarking that an entirely new concept o£ powered flight is offered by the: 
Prop-jet Tradewinds. Complete revisio.n of squadron training syllabus: 
incorporating new water-handling techniqpes, instrument range work, and· 

' . ~. - .... 
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beaching operation has resulted from the enormous power offered by the 
Prop-jet. Xavy will use the Tradewind series for inflight refueling 
tankers for carrier-based jet fighters and bombers thus extending the 
operational range of these planes of the X avy's Fast Carrier Task Forces. 

Another Allison-pm,·ered :\ayy plane. the :\IcDonnell F3H-2X all
weather clay and night fighter, joined ~a,·y operational squadrons and 
became the backbone of the fleet's night fighters with its single Allison 
J 71-.-\-2 turbojet engine. In the 10,000-pound thrust class the ]71 gi\·es 
the Demon speeds in the 600 mph bracket. F:ive squadrons in the Pacific 
and Atlantic Fleets are flying these swept-wing fighters which are operating 
from both EsS('x and Forrestal class carriers. ]71 production for the 
Demons is scheduled through 1958. . 

Allison J 71-.-\-11 continued in production for the twin- jet l 7S_-\F B-66 
bombers and RB-66 reconnaissance bombers which made their first 
appearance in Europe in the fall when the rS.-\F deployed an undisclosed 
number of Destrovers to Germany and Italv. 

]33 engines .. i'\llison workhorses in the ]et field for more than 11 years, 
continued in production to power 1..-S.-\F ~lartin T:\1-61 ~Iatador and 
X a vy Chance Vought Regulus guided missiles, C S.-\F Lockheed T -33 and 
Xavy TV-2 jet trainers. 

In January 1956 Allison rolled off the production line its 100.000th 
engine. a T56 Prop-jet, giving .-\llison a yearly average of 5.900 Prop
jet. turbo-jet, and piston engines since 1939. 

Construction of new Engineering Administ:-ation Building and Re-· 
search and Development Center in Indianapolis continues on schedule with 
target date for complc;te occupancy in·l9.59 .. -\Bison sales and engineering 
administrative staffs began moYing to the new quarters in late Decembe;. 
The Allison Flight Test Research facility gained new aircraft parking 
ramps and taxi-ways, adding 166.100 square feet of cemented areas ,to the 
facility. . 

Allison employment, including Aeroproducts Operations in Dayton. 
Ohio. was 18,871 in 1956, an increase of 11.6 percent over pre,;ous vear. 
Total floor space reached nearly 50-million square feet. · 

Curtiss-Wright Corp. 

During the year 1956 the Curtiss-\Yright Corporation continued to 
grow and to expand its activities in both aircraft rnanuiacturing and re
lated fields .. \Vhile many of its new di,-isions produced 5peeific products 
with wide' application in general industry. it is important to note that such 
new activities as :the cle\·elopment and production of ultrasonic devices. 
plastics, nuclear equipment. castings. forging.-. and elec:ronics are of prime 
importance to the aircraft industry. 

In a major transactioii of national significance. Curtiss-\Y right Cor
poration and Studebaker-Packard Corporation atmounced a program for 
the design, clevelopmerit, testing and production of diesel and gasoline 
engines and componetits for the aviation, automotiYe. industrial and marine 
fields. 
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Ut:d~r the new program, Curtiss-\Vright made payments aggregating 
$35-mtllton for long term leases on the automotive company's Utica, Michi
gan, and Chippewa, South Bend, Ind., plants, each of which exceeds 1-
million square feet in floor area; for the outright purchase from Studebaker
Packard of Aerophysics Development Corporation of Santa Barbara, 
California, and for the purchase of certain defense assets. All three plants 
will be operated as wholly-owned subsidiaries of Curtiss-vVright. 

. By the terms of the agreement, Curtiss-Wright will be able to place 
approximately $100-million o~ defense orders annually in the leased plants. 
The new, leased facilities will be used to produce engine components, spare 
parts and diesel engines, and ultimately also to manufacture aircraft turbine 
engines and missiles now under deyelopment. 

During 1956 expansion of the company's facilities continued on a major 
scale. A $50-million expansion of facilities at the Curtiss-Wright Research 
and Development Center in Quehanna, Pa., where $20-inillion already has 
been invested, was announced. 

Jet engine production and development continued at an accelerated pace 
during 1956. In addition to the Curtiss-Wright J65 turbojet which powers 
modern fighters .and bombers, the Company has under development a 
family of turbojet, turboprop and other jet engine types. During the first 
half of 1956 at the Wright Aeronautical Division Jet Overhaul Facility in 
Clifton, N. J., ]65 tngine overhaul reached a new low price-signifi
cantly lower than any price for comparable engines in any facility in the 
country. The Navy's new supersonic fighter, the FllF-1 Tiger, went into 
produdion during 1956 powered by the Curtiss-\Vright ]65 turbojet with 
afterburner. Rated at 7,800 pounds thrust without afterburner, the thrust 
of the afterburner is sill classified. The ]65's also power he Republic F84F 
and RF84F, the North American FJ-3 and FJ-4 Furies carrier-based 
fighters, the Douglas A4D Skyhawk bantam attack plane, and the twin-jet 
:Martin B-57 attack bomber. Advanced models of ]65 have been specified 
for additional projects of classified status. 

The Curtiss-Wright Turbo Compound engine exceeded the 26-billion 
seat-mile mark in commercial service with a perfect safety record during 
1956. Rated at 3400-3700 hp, this 18 cylinder, radial engine has power 
recovery turbines to utilize normally wasted exhause gases. This com
bination makes it one of the most efficient engines ever built. The Turbo 
Compound presently powers fleets of Lockheed Super Constellations and 
Douglas DC-7's of 41 of the world's leadin~ airlines. The EA-2 Turbo 
Compound with a 3 :5 to 1 reduction gear has been designated to power 
the new Lockheed 1649A Super Star Constellation extra long range trans-
port. · 

The Curtiss-Wright throttleable rocket engine, developed by Curtiss
Wright's Propeller Division, powered the Bell X-2 to an unofficial speed 
mark of better than 2,200 mph and a new altitude mark of 126,000 feet 
at Edwards AFB, California. Known as the XLR25-CW -1, it is the first 
throttle engine in the rocket field. and will idle with no thrust. Thrust 
rating of this engine is still classified as secret. 
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Construction of new facilities on the west coast is nearing completion 
in North Hollnvood, California, and Santa Barbara, California. At North 
Hollywood, a new overhaul plant of the Cald\vell-\\'right Division will con
tain 74,000 square feet of space for offices. modern overhaul facilities and 
specialized machinery for the efficient production line handling of the over
haul of more than 40 Turbo Compound engines per month. Significantly, 
its ·first orders for engine overhaul are contained in a $10-million contract 
from Flying Tiger Line, \\·hich is the largest commercial overhaul agree
ment of its kind ever negotiated. The contract will provide for major 
overhaul of the Curtiss-\Vright EA-3 Turbo Compound engines to be 
used on FTL's new fleet of ten Lockheed 1049H Super Constellation air 
freighters. 

At Santa Barbara, a new plant of 100.000 square feet for the Aero
physics Development Corporation. a wholly-owned subsidiary, is under 
construction for the production and development of guided missiles and 
missile systems. Aerophysics has successfully developed the Hypersonic 
Test Vehicle, a two-stage solid propellant rocket vehicle that reaches 
seven times the speed of sound in two seconds. Fifteen experimental models 
have already been fired and tested at _-\RDCs Holman Air Development 
Center, Alamogordo, New l\Iexico. The Dart. a ne\v anti-tank missile for 
the Army, is in production at the utica-Bend Corporation following suc
sessful development by Army Ordnance under research and development 
contracts with Aerophysics. The Dart is designed for employment against 
tanks by infantry and armored combat units. 

Ground-breaking ceremonies for a new plant for Turbomotor Division 
·at Princeton, New Jersey, were held late in the year. The Turbomotor 
Division formerly of Hempstead. Long Is_land, X. Y .. was acquired by 
Curtiss-Wright in January 1956. Operated independently of other divisions 
of the company, it will contribute to the development of engines in cate
gories suitable for aircraft. helicopters. missiles. drones and non-aircraft 
uses. In addition, it will contribute to the overall adnncement of the science 
of propulsion. 

A Curtiss-Wright Turboelectric propeller installed on a Boeing YC-97J 
Turbofreighter became the first propeller on a 6.000 hp turbine-pro
peller engine to exceed 1,000 hours· flying time. according to an announce
ment made by MATS' 1700th Test Group. Kelly AFB, Texas. MATS 
officials also revealed that the Curtiss-\Yright Turboelectric, also in use on 
the Douglas C-133A transport. is the first Turboprop type propeller to 
operate 300 hours without a periodic inspection, and that overhaul time has 
been advanced from 800 to 1100 hours. with a further extension to 1500 
hours expected in the near future. 

The Curtiss-\Vricrht Electronics Dh·ision received five more orders for 
b 

B-52 Simulators from the Air Force. During the war orders were received 
for Simulators for the Lockheed C-130.\ tu~boprop military transport. De
sign work was started on the first Simulator for the Douglas C-133A 
turboprop. The Simulators are exact reproductions of the flight cockpits 

145 



The AIRCRAFT YEAR BOOK 

of the aircraft thev represent, incorporating intricate electronic computers 
which simulate ali flight characteristics, and include every conceivable 
flight condition associated with aircraft operation. 

Vvidening acceptance of Curtiss-\\fright Simulators in civilian aviation 
was evidenced during the year as additional orders were received from 
many of the world's leading airlines. 

Implementing Curtiss-\Vright's policy of diYersification and fortification, 
many new products were added to the list. In addition to Flight Simulators, 
the Electronics Division in Carlstadt received orders for recently developed 
electronic equipment. Nuclear measuring systems to control uniformity 
of any material produced continuously in sheet form, such as paper, 
represent the most modern techniques in quality control. The measurement 
instrument is called the Beta Gauge, based on the principle of the ab:oorption 
of beta rays emitted by radio-active isotopes. 

The Industrial and Scientific Products Division continued active in the 
field of ultrasonics by introducing the portable Ultrasonic Immerscope and 
Dual Channel Flaw Calibrator to its non-destructive test equipment which 
includes immersion tanks, "B" scans, and automatic scanning machines. 
These products are used in conjunction with each other for immersed non
destructive testing of metal parts. The division also is producing ultrasonic 
cleaning and degreasing equipment of various capacities. 

The Curtiss-\Vright Plastics Division, located in a modern plant in 
Quehanna, Pa., has made strong impact on domestic markets with Curon
a new family of multi-cellular plastic materials. 

Production operation of the world's largest horizontal steel extrusion 
press, a 12,000-ton giant, with a planned capacity in excess of $20-million 
per year, is in use at the company's }1etals Processing Division in Buffalo. 
Shipments during the year included extrusions of alloy and stainless steels, 
titanium, and vacuum melted alloys. 

Curtiss-Wright Europa. N. V., with offices in Amsterdam. the Nether
lands, continued during 1956 to service and supply the corporation's 
products to NATO nations. 

The sale of spare parts and servicing of Curtiss-\Vright engines and 
other equipment for the military, the airlines. and private plane operators is 
a function of Caldwell-\Vright Division. 

Marquette Metal Products, a corporation subsidiary at Cleveland. Ohio, 
continued producing electric and hydraulic windshield \vipers for all types 
of aircraft, including high-speed jet fighters. · 

Curtiss-\i\T right reported for the nine months ended September 30, 1956, 
a consolidated net profit of $30,912,561 after provision for federal income 
taxes. This compares with a consolidated net profit, after taxes, of 
$24,012.833 for the nine months ended September 30, 1955. 

Unfilled orders. plus scheduled Droduction under advance contracts. of 
Curtiss-\Vright Corporation and its subsidiaries totaled approximately 
$770-million as of September 30, 1956. 
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Fairchild Engine Dh·. 
Fairchild Engine and Airplane Corp. 

The state oi the art of small turbojet engines rec.::i,·ed a substantial 
boost clming the year when the CS.-\F announced that more than $35-
million in contracts ha,·e been giwn to the Fairchild Engine Division to 
::.peed the development and production of an entirely new type lightweight 
turbojet engine designated the XJ-83. in the 2.000 pound thrust category. 

The Long Island Engine Division of Fairchild began initial design and 
development work more than a year ago. and it is expected the first engines 
under the program will be scheduled for installation in both pilotless and 
1)ilotecl air vehicles. 

In addition to the new engine development. Fairchild received continued 
orders for the bantam-weight J --1--1-, 1.000 pound thrust engine. This was 
the first midget engine to pioneer the small engine field and the first to 
recei,·e an Approved Type Certificate from the Civil .-\eronautics .-\d
ministration. It also received certification for the I .50 hour }lilitarv 
Qualification Test. -

Orders from the l~. S. X avy for these additional engines. plus funding 
ior further product improvement, amounted to more than $3-million. The 
engines were slated for installation in the Rv-an-built .KD.-\ Firebee target 
drone. · 

The first inhabited aircraft installation of the J-+t on a commercial 
aircraft was completed during the latter part of 19.56, when a J -++ was 
installed on a Trans \ Vorld .-\irlines cargo plane to provide thrust assist. 
The T\V A craft is scheduled for operation in Europe and the ~Iiddle East. 

During the :_vear the Division paused in the production of major com
ponents for the newer. larger turbojet engines, and continued its sub
contract activity for the four major large e~ne producers. .-\ substantial 
amount of this new business includes majo; components for the General 
Electric J -79. Production of J -47 components also continued during ~ 956. 

Advance testing and crew training continued on Fairchild's X-1 midget 
submarine under the direction of the l~. S. Xavv at eastern submarine 
training bases. This tiny undenvater craft. dubbed the ·'vest pocket sub
~arine," was clue for further testing. e\~luation and many specialized 
luties. 

Research and development in the Division's new gas turbine research 
laboratory moYed into high gear the latter part of 1956 upon completion 
of instrumentation and equipping of the new facilitY. The laboratory has a 
capacity for testing small jet engines at altitudes {ip to 50.000 feet and at 
::\Iach 1 speeds. 

The Al-Fin Division developed manv application::: of bonded bi-metallic 
products for the aircraft industrv. These include low inertia gimbals for 
flight simulators. hydraulic man~folds. lightweight hydraulic elbmvs. fuel 
pump impellers, and cast aluminum aerodvnamic control surfaces with 
bonded-in allov steel shafts. These and other ·molea~larh· bonded bi-metallic 
products ha~-e" been developed bv _'\1-Fin and its licei1ses. which include 
the Alu.minum Company of America, Bohn .\luminum and Brass Corpora-
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tion, Brown Engineering Service Co., R. C. Hitchcock & Sons, Inc., Rolle 
.\Ianufacturing Co., South Gate Aluminum and ~VIagnesium Company, 
Arthur Tickle Engineering \Vorks, Inc., and others. 

General Electric Co. 

Total General Electric owned facilities of the Aircraft Gas Turbine 
Division represented a replacement value of $100-million in 1956, and 
there were 14,400 employees in this Division at Evendale, Ohio. 

The J79 engine was in production but the specifications and perform
ance were classified. The J79 powers the Air Force's Lockheed F -104A 
Starfighter and Convair B-58 Hustler, a supersonic bomber which made 
its first flight early in November. This engine has also been used in a 
prototype model of the Navy Grumman FllF. 

General Electric engineers developed a technique that enables them to 
evalculate the performance of a jet engine that is still in the design stage. 
Using the IBM 704 computer, one of the fastest large-scale scientific com
puters on the market, company technicians can "fly" a theoretical engine. 
Two of the giant electronic brains were installed in General Electric's new 
computation building. 

In April, the Air Force authorized the General Electric }47-25 jet en
gines to be operated up to 1,700 hours before major overhaul-longer than 
is permitted for any USAF reciprocating engine and the most permitted 
for any axial flow turbojet engine. This was the second increase in allowable 
operating time during a six-month period for this J47 model. The first 
increase was from 1,200 to 1,400 hours. 

In June, General Electric announced that a jet engine flight test record 
had been set by accumulating on a J73-3 engine more service hours in a 
shorter period of time than has ever been achieved before on either a mili
tary or commercial jet engine. In less than four months a 500-hour acceler
ated service test was performed on the ]73 engine in a North American 
F -86H aircraft. Normal time for completion of such a test is from 10 to 12 
months. 

In April, General Electric announced that the ]79 successfully powered 
a Navy Douglas XF4D fighter, a test aircraft, in flight. This flight marked 
the first time a U. S. engine manufacturer has flight-tested a military jet 
engine in a single-engine aircraft before turning the engine over to an 
airframe manufacturer for testing in the aircraft for which it is scheduled. 

In June, it was announced that General Electric's CJ805 jet engine, a 
commercial version of the new GE J79, would power the Convair 880, 
ordered in quantity by Trans Vvorld Airlines and Delta Air Lines. The 
Convair transport is currently the only commercial liner to cruise at more 
than 600 miles an hour. General Electric's light-weight engine will produce 
more thrust per pound of engine weight than any other engine in its 
power class. 

A major innovation fith far reaching effects both for the Air 
Force and industry in the support of aircraft eng-ines reached a mile
stone early in November with the first shipment of jet engine spare parts 
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General Electric's T-58 _turboshaft engine 

directly from the General Elect,ric Evendale Ohio plant to Air Force 
users. The shipment was a result of a General Electric ervice contract. 
the •first let by the Air Force's Air Materiel Command to an engine mariu~ 
facturer for assuming storage and issue respon 'bilitie" fo r spare parts in 
support of an airplane engine during it developmental and early p roduction 
stages. T_he inno:vation of the new agreernent i the ~hippino- of pare parts 
directly to Air Force users instead of shipping· them to various i\ir fa
teriel Command supply depots for storage and di-tribution. 

In 1956, the Development Department of GE was r amed the Flight 
Propulsion Laboratory Department of the Aircraft Gas Turbine Division. 
The change of title reflects a widening scope for the department. The 
Flight Propulsion Laboratory Depanmen create and emonstrates the 
feas ibility of advanced concepts of extraterrestia , ransport, and flight 
propulsion systems. 

During the year FPLD established a !'Totlp of on-citizen engineers 
to conduct propulsion studies, workino- from generally a\·ailable informa
tion and without access to classified cia a. ..\nd a Danville, California, an 
advanced engineering de ·elopment o-roup ''"as rea 'ecl. 

The Rocket Engine Section of FPLD i- producing 1" X40 - engines 
tor Project Vanauard, the Government's ear h satellite program. The 
X405 is a hi-liquid propellant engine and ha us f more than 27,000 
pounds. It will operate for app~oximatel! 140 ecqnd to accelerate the 
earth satellite vehicle to a speed ot 4,000 miles er hour. 

It was announced in 1956 that the T5 boshaft eno-ine w ill soon 
fly in the Sikorsky S-58 and the \ ertol H -21 heli opters. This \vas made 
possible when the engine was declared qualified · o fly in experimental 
a.ircraft. In advance of actual flying, howe,·er , the T S underwent ex
haustive testing to prove engine-helicopter rotor compatibility in a specially 
constructed rotor test stand at General E lectri ' Flight T e t Center in 
Schenedady, N. Y. 
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The T58 was receiYed with keen interest and enthusiasm bY the a\·iation 
mdustry when it was shown publicly for the first time in 1956. ReYelation 
of the engine's specifications indicated the T 58 to be "pound-for-pound" the 
most powerful turboshaft yet announced. It produces more than 1,000 hp 
while weighing only 325 lbs. including reduction gearing which is believed 
to be the most favorable power-to-weight ratio of any similar engine in the 
medium-small class of power plants. Compared to the T58's better than 
3-to-1 power to weight, today's conventional piston engines deliver one lb. 
for every pound of power. 

Designed and developed by General Electric's Small Aircraft Engine 
Department for the Navy's Bureau of Aeronautics, the T58 is less than 
five feet long and measures 16 inches in diameter. Specific fuel consump
tion is 0.69 lbs. per hour per horsepower at normal rating. This combina
tion of low specific fuel consumption and outstanding power-to-weight 
ratio will give T58 powered helicopters superiority over equiYalent piston
powered helicopters in endurance, payload, range and speed in seyeral 
applications. 

Fast, economical servicing of the T58 will be possible because the engine 
can be handled without the use of extensive ground equipment. A minimum 
of special tools is needed to disassemble all major components of the engine. 

A free turbine incorporated in the T58 introduces fluid power trans
mission to helicopter powerplants. The fluid is combustion gases which 
after passing through a two-stage turbine connected to the compressor 
sends an unconnected (free) turbine which via a shaft turns the helicopter's 
rotors. 

Because of its ability to use a variety of low-cost fuels the T 58's 
operating cost should be reduced and supply made easier. 

The benefits which the T58 will bring to military users will be available 
to commercial operators as well. 

\Vhile the T58 has been designed for use initially as a helicopter power
plant it can he used for various other aviation and non-aviation applications. 
In addition, it can be modified as a powerplant for fixed-wing aircraft 
either as a turboprop or turbojet. 

Another small gas turbine engine under development by the department 
re::eived the official designation }85. This small lightweight turbojet is 
b~ing developed for the Air Force. 

Successfully tested in 1956 by GE's Aircraft Accessory Turbine Dept. 
was a 5 )1;2-ounce turbine wheel that generates 20 hp and utilizes 76 titanium 
buckets loosely pinned around its disc. Developed for an air turbine
driven pump, the wheel directly drives a 25,000 rpm radial-action ball
piston pump producing 8 gpm at 3,000 psi. 

A new and lighter fuel pump weighing only 30 pounds delivers fuel to 
the afterburner of a jet engine at the rate of 120 gpm and 850 psi when 
sudden accelerations are required. Turbine driven, it replaces heavier 
equipment involving combinations of electrical and pneumatic systems. 

Also nearing completion by the Department was a turbine-driven 
fuel-boost and transfer pump. A small turbine driven by air drawn from the 
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jet-engine compressor connects directly to the pump. Located ·within the 
luel tank. the complete unit incorporates a separator to insure delivery of 
\·apor-iree fuel. 

In conjunction with Standard Oil of Indiana, a new. smokeless pro
pellant was cleYelopecl for use in a jet-engine starter. \ \" eighing only 60 
pounds. the complete unit starb and assist:- jet engines to idling speeds 
;\·ithin 2S seconds. The starter cartridge burns for about 10 seconds. 

The Specialty Heating Operation of GE in Coxsackie. :\. Y .. produced 
c!ectric blankets for guided missiles, na,·al torpedoes. and aerial cameras. 
This organization, through successful design of electric coverings. greatly 
improved the performance of many ,,·eapons by protecting delicate control 
mechanisms and propellant fuel:-. 

Although deYelopment of the B--1-7 turret was announced prior to 1956 
by the Aircraft Products Department. Johnson City. :\. Y., the first photo 
:::tories concerning test flying of this equipment on indoor ranges and actual 
operation oi the turret at a S.-\C base (Portsmouth) were released during 
the year. The 20 mm Vulcan cannon for jet aircraft. developed by .-\&OS 
(now Aircraft Products), was announced in 19.56. Based on the principle 
of the old Gatling machine gun. the \-ulcan gun was developed by U. S . 
. '\rmy Ordnance and General Electric engineers. starting in 19-1-6. Capable 
of an outstanding rate of fire, the weapon can be fired either electrically or 
nvdraulicallv. 

• In late 1956 Specialtv Heating. and A&OS ( A.eronautical and Ordnance 
Systems) merged with· the Johnson City operation under the heading of 
Aircraft Products Department. The department now includes facilities 
at Johnson City, Coxsackie. and Schenectady. :\. Y .. and Burlington, Vt. 

During the year General Electric fumi?hed the -:\L\-1 Compass System 
to the Bureau of .-\eronautics for use on );a.'~ fighter aircraft. This equip
ment demonstrated its ability to operate sahstastorily under difficult condi
tions during '"Operation Deep Freeze .. -the "C nited States expedition at 
the South Pole earlier this vear. Thirty-five aircraft with the Admiral Bnd 
task force were outfitted with General Electric compass systems three to f~ur 
times more accurate than pre,·iou;; navigational aids. The deYices. on rescue 
helicopters and transport planes. were found to provide consistently accu
rate heading information. 

The secret of the system·s accuracy in polar regions is a component 
which provides latitude-drift compensation. imperative in areas \\·here 
directional reference from the earth';; magnetic field is unreliable. 

Developed hv Instrument Department engineers at \ Y est Lynn, :\Iassa
chnsetts. the :\('\-1 meets today's 10\v-drift requirements anci yet weighs 
less than 20 pounds. 

In production since early 195-1-, GE :\I.-\-1 Compass Systems are in 
operational use on ~ avy aircraft including helicopters, piston-driven attack 
planes. transports, and jet fighters. 

The Instrument Dept. also supplied to the Bureau of .\eronautics small
size compass transmitters designed for use in thin-wing aircraft where 
space is at a premium. 
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Announcement of ·plans for a new multi-million dollar research and 
development headquarters at Valley Forge, Pa., for work on special 
defense systems was made in the spring by the former GE Special Defense 
Projects Department. Later in the year a merger of the department with 
the Naval Ordnance Systems Department was effected under the new name 
of Missile and Ordnance Systems Department. By the end of 1956 the 
department expected to employ 1,000 persons at its temporary headquarters 
in Philadelphia. 

During the year three new advanced engineering operations, covering 
the areas of guided missile airframes, guidance, and nuclear weapon 
utilization, were organized in the department. 

Multi-million dollar contracts for the development and production of 
arming and fuzing systems to ready and detonate guided missile warheads 
were received from the Army Ordnance Corps. 

The department also was awarded a U. S. Air Force contract for 
the development of nose cones for strategic ballistic missiles. 

The first long-range operation of electronic components for atomic 
reactors at high temperatures and in high-intensity nuclear radiation was 
announced by General Electric Company's Aircraft Nuclear Propulsion 
Department in 1956. 

It was announced that two important electronic assemblies used in 
power reactor controls had been tested successfully by ANPD inside a 
reactor for more than 1,000 hours under 90 percent of maximum reactor 
radiation and in temperatures up to 842 degrees Fahrenheit. 

Lycoming Div. 
Avco Manufacturing Corp. 

Development of new aircraft engines and components plus heightened 
activity in production on prime and sub-contract items highlighted Avco 
Lycoming's year. 

At the Stratford, Conn., headquarters, the T53, first in a family of gas 
turbine engines being developed by Lycoming, was first in its field to com
plete the 50 hour preliminary flight rating test. Pre-production contracts 
for the Army-funded engine were received, and engines were dispatched to 
the Kaman and Bell Aircraft Companies for experimental flight tests. Both 
the Kaman HOK and the Bell XH-40, powered by these engines, were 
successfully test flown under Army sponsored programs. The engine was 
also being adapted for 1'\avy use and for applications in VTOL-STOL air
craft. At the same time, development of a classified gas turbine engine of 
similar design but with a higher horsepower rating continued. 

At the. Williamsport, Pa., section of A vco Lycoming a ne\v four cylinder 
opposed aircraft engine with the highest horsepower rating of any certifi
cated engine in its class was announced. The 0-360 powered the new 
light twin engine Beech and the prototype of the new Piper Comanche. It 
is rated at 180 hp at 2,700 rpm, weighs 282 pounds, including starter and 
generator. Also, new engine type certificates were received for Lycoming 
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aircraft powerplants including the 275 hi 0 -480 and the 340 hp GS0-
480, currently being used in the ero onu11ander 680. 

\ number of development project were under taken during the ·ear, 
some of them of a classified natur . _ new mechanica.l constant output 
speed ch·i ve, smaller and lighter than any comparable unit in existence, 
and operating over a wide temperatu_re range, ·was de igned at the Strat-
ford plant fo r the Navy. \. new temperatu re accelerator indicator fo r 
engineering te t personnel to predict failure::. f bearino- a11d anti-friction 
devices \vas de eloped. Other project included a centrifugal mercury 
signal tran smi tter , a ground power c ntro1 vah·e, frequen y meter for field 
service use. Lycoming also worked with Army rdnance in the design o£ 
an amphibious wheeled vehicle. 

Increased demand fo r R-18~0 and R -1300 reciprocating engines manu
factured by Avco Lycoming under Curti s \\-rio-ht license raised produc
tion levels for 1956 abo ·e those achie,ed previou ly. pare part production 
fo r these engines also hit a ne-w peak during the year . 

Large ramj et com ponent of Incone.l and other heat-resistant a l.IO) s 
were among the sub-contract items m1dertaken b :\ n :o Ly oming during 
the year. Others included design and de,·elopmen of a gearbox for the 

Avco Lycoming's new T53 light turbine engine 
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B-50 tanker conversion program, major components of the pneumatic hy
draulic power pack and turbo-alternator for the B-52 program, precision 
machine parts and assemblies for the ]57. ]75 and ]79 jet engines, and hy
drospin components for guided missiles. Lycoming also became the major 
source for rotor components for the Vertol H -21 helicopter and undertook 
substantial precision machine part work for Sikorsky aircraft. 

Production of private and executive plane aircraft engines and large 
reciprocating engines in both V./illiamsport and Stratford plants showed 
marked increases during the year. 

Marquardt Aircraft Co. 

Expansion was the keynote at ~VIarquardt Aircraft Company during the 
year. Production programs for the supersonic ramjet and emergency ram 
air turbines plus accelerated research and development in supersonic and 
hypersonic propulsion were among the growth factors. 

Early in 1956, Marquardt received contracts from the U. S. Air Force 
for production quantities of one model of supersonic ramjet, being built in 
support of Boeing Airplane Company's Bomarc interceptor missile. Two 
ramjets provide the cruise power for this missile. 

The same basic engine configuration is also used on the Lockheed X -7. 
a test vehicle that has played a major role in the development of ramjet 
engines for the Air Research and Development Command's missile pro
gram. 

Under the Department of Defense dispersal policy, Ogden. Utah, was 
selected as the site for production of lVIarquarclt ramjets for the Bomarc 
program. Ground was broken on July 11, 1956. A production acceptance 
test facility was also to he constructed at Ogden. 

In the interim, Marquardt was occupying leased space in downtmvn 
Ogden to get its staffing, training and ramjet manufacturing operations 
underway. 

At the same time Marquardt was expanding its production, research and 
development. testing, and administration facilities at Van N uys, Calif.. in 
order to keep pace with accelerated ramjet development and allied activities. 
New construction and ~dditions doubled the floor space at the Southern 
California site during 1956. Capacity of the Marquardt Jet Laboratory. 
one of the most powerful jet engine research and development test facilities 
in the country, was being doul~ted under an expansion and modernization 
program. ,. 

Marquardt's hiring program was paced with this over-all expansion. 
Employment increased 70 percent during the last half of the year. having 
passed the 2,000 mark in September. 

Ramjet engine projects accounted for approximately 85 percent of 
Marquardt's gross sales. The balance was divided among development 
and production of ram air turbine power units and development projects 
such as afterburners for turbojet engines, turbojet engine controls, and 
variable inlet controls for turbojet engines. 

Marquardt's ram air turbine power units provide a source of emergency 
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electric and hydraulic power in the eYent of failure of the main engine on 
single-engine fighter aircraft. Two such units were in production during 
the year for supersonic fighters. 

}[arquardt also participated in an integrated research and deYelopment 
program established jointly with Olin ~hthieson Chemical Corporation 
(fuels) and Reaction }[otors, Inc. (rockets). The three companies par
ticipated in an inter-company team effort known as the 0:\I.-\R program. 

During the year :\Iarquardt completed a financing program to co\·er its 
immediate expansion needs. Approximately $3-million was being expended 
ior expansion of the company's Van X uys facilities and for construction of 
the Ogden manufacturing plant. 

Pratt & \Vhitnev Aircraft Div. 
United Airc.raft Corp. 

Expansion of its research, development, and production facilities was 
a major program of Pratt & \Vhitney A.ircraft division of Vnited Aircraft 
Corporation in 1956. The expansion of the physical plant required in turn 
a new alignment of the division's top management. 

At the year end, Pratt & \Vhitney .-\ircraft occupied more than 7 
million square feet of floor area in Connecticut. Satellite acti,·ities occupied 
division personnel in 12 Connecticut towns in addition to the main plants 
in East Hartford. Requirement for a total of -1-0.000 employees was close 
to fulfillment at the end of December. 

\Vith urgent need for additional and special research and development 
area the division found no available room within the state. Further. the 
area's reservoir of manpower had been practically exhausted. 

Consequently a site in a remote section of Palm Beach County. Florida. 
was obtained, and in September plans were announced for the constn1ction 
there of a facility for the design and development of highly advanced turbine 
powerplants. 

Meanwhile the division's main production continued to be the T -57. 
This twin-spool. axial-flow jet-turbine engine continued through 19~6 to 
demonstrate outstanding performance and fuel economy in a large number 
of first line Air Force and Navy fighters, interceptors, bombers. and mili
tary tanker-transports. The never-ending process of development sub
stantially increased the thrust of the J -S7 which had been the first pro
duction engine in the 10.000 pound clas:'. \\"ith afterburner. additional 
thrust became increasingly available. At the year end. more than 6,500 
J -57's had been delivered. This total included the engines manufactured 
by the Aircraft Engine Dh·i:'ion of the Ford :\Iotor Company under a 
Pratt & \Vhitney Aircraft royalty-free licensee arrangement. 

Progress was also made on the clewlooment and flight te:'ting of the 
more aclvancecl J -7 5 jet-turbine and the T -37 propeller-turbine engines. 
An accelerated research and de,·elopment program on a nuclear-powered 
aircraft engine Pratt & \Vhitney Aircraft is designing and dewloping was 
continued. 

Commercial versi.m of the J -57 and J -75 engines. designated the JT -3 
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and JT -4 respectively, improved their positions in 1956. lVIost of the 
world's leading airlines have specified either the JT -3 or JT -4 to power 
th~ more than 200 Boeing 707's and Douglas DC-8's now on order. By 
mid-October some 400 J -3's and 1,300 JT --1-'s had been ordered for installa
tion in these four-engined transports. 

The Air Force-sponsored J -57, in its fourth year of production, earned 
the distinction of having powered more aircraft faster than the speed of 
sound in stablized level flight than all the other jet engines in the \Vestern 
world combined. It also powered the Navy's Chance Vought F8U Crusader 
to a new official national speed record of 1,015.428mph on August 21, 1956. 

Fighter aircraft powered by the J -57 with afterburner included the 
Air Force's North American F-100, McDonnell F-101, and Convair F-102, 
and the Navy's Douglas F4D and Chance Vought F8U. 

Bombers included the eight-engined Boeing B-52 intercontinental 
bomber for the Air Force, and the Navy's Douglas A3D carrier-based 
attack bomber. The world's first jet tanker-transport to come off the 
production lines, the Boeing KC-135 is powered by four ]-57's. and by the 
end of the year was undergoing extensive service flight testing prior to 
being placed in operational use. 

Development of the larger and more powerful J -75 was stepped up 
:;harply. An intensified program of flight testing with the J-75 mounted 
in the bomb bay of a modified B-45 bomber was started during 1956, and as 
this engine nears the production stage it has already been specified to power 
the Air Force's Republic F-105 and all production models of the Navy's 
four-engined Martin Seamaster, plus several other military aircraft still 
classified. 

The T -57, a propeller-turbine adaptation of the J -57, took to the air 
for flight testing in the late summer of 1956. Mounted in the nose of a 
modified Air Force C-124, the T -57 steadily indicated outstanding power 
and excellent fuel economy. The Air Force had a project under way for 
a propeller-turbine powered transport capable of carrying extremely large 
payloads on intercontinental missions. The T -57 is slated to be the power
plant for this aircraft. 

The 6,000 equivalent shaft horsepower T -34 propeller-turbine registered 
satisfactory performance in Military Air Transport Service testing. 

Production of the 7,250 pound thrust centrifugal-flow J -48 jet turbine 
continued throughout the year. This engine powers the Grumman F9F -5, 
F9F-6 and F9F-8 for the Navy, and an afterburner version powers the 
Lockheed F -94C for the Air Force. 

Manufacture of the R-2800 piston engine continued at a steady pace 
with many new orders, both military and commercial, being received. 
While this was the only Pratt & Whitney piston engine in production, 
spare parts were being made for other piston engines. 

In addition, good progress was made on several advanced jet-turbine 
projects for both the Air Force and the Navy. 

Research and development work on an atomic-powered aircraft engine 
under way since 1951 was stepped up sharply in 1956. Increased personnel 
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and facilities assigned to the project were significant. Besides the main 
effort being conducted at leased facilities in South \Vindsor, operations 
were started in an AEC laboratory in Livermore, California. and engineers 
and scientists were substantially supporting reactor research at the Oak 
Ridge National Laboratory. 

\Vork on the ne\v Connecticut Aircraft Nuclear Engine Laboratory 
( CANEL), under construction in ~Iiddletown .. Connecticut, by the Air 
Force, proceeded satisfactorily. and it was expected that Pratt & \Vhitnev 
Aircraft \vould begin operating this plant in 1957 for continuing develop
ment of an aircraft nuclear powerplant. 

A major development in the reduction of sound from jet aircraft engines 
being ground tested was designed and built by P&\VA, and in late l\Iay, the 
company made the design available free of charge to aircraft manufacturing 
firms, the airlines and the militarv. Pratt & \Vhitnev Aircraft also offered 
to license qualified companies specializing in acoustical engineering and 
equipped to produce the device under royalty free contracts. 

As 1956 drew to a close. Pratt & \Vhitney Aircraft neared an all-time 
peak of 40,000 employees, had greatly enlarged its production and develop
ment facilities, and was still moving forward as advanced aircraft engine 
developments were brought nearer to reality. 

Westinghouse Electric Corp. 

The diversified activity of \Vestinghouse in the aircraft industry con-
tinued during 1956. · 

At the aviation gas turbine division. the \Yestinghouse J34 turbojet was 
once again placed in production for the Xavy, nearly ten years after the 
first J34's were delivered. Through continuous development effort. \Vest
inghouse has kept the J34 modern. The new· engines will be used in a 
new single-engined Navy trainer and as auxiliary powerplants on two 
other Navy aircraft. In response to commercial interest in the J34. \Vest
inghouse requested and received in 1956 CA.-\ apprm'al of one of the latest 
versions, designated as the \V -340, for commercial aircraft use. 

Westinghouse continued its leadership in the field of wind tunnel drive 
and control. One outstanding achievement in this field was the design and 
construction of the world's largest axial-flow compressors and drive motors 
(two 83,000 hp synchronous motors each started by a 25.(X)() hp wound 
rotor motor) for the Air Force's giant Propulsion \Vinci Tunnel at the 
Arnold Engineering Development Center, Tullahoma. Tenn. 

The transonic tunnel was expected to be in operation in January, 1957. 
and the companion supersonic tunnel ,,;n be completed later. Each tunnel 
will be served by its own enormous axial-flow compressor and both will be 
driven by four motors totaling 216.000 hp. the largest concentration of 
motor horsepower on a single shaft in the world. 

Westinghouse has also designed and built nrecision wind tunnel com
ponents such as a sting support and a side-wall balance for the transonic 
loop of the PWT. 

An extremely lightweight. mobile radar set of revolutionary design and 
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1'0 ur cOuntry mu s t h ilve a nucl ca r· po w·cred Nav)• for th e 
preservatio n of w o rlrl peace and the security of o ur o wn 
land. The atomic·supersonic-nuclear wea pon-miss ile age is 
he re. There is no turnin g back. \V~ c a n' t hid e from it ; w e 
c3n ' t ignor:." it in the hope it will di sapp ear. Our naval a ir 
po wer mu s t serve fir s t ;;, s an added dete rre nt to atomic 
war and , second , r~.s a major rep.risal fo rce if it s hould C·ve r 

happen. " 
- CHARLES S. THOMAS, Secret a ry of the Navy 

long . range was developed by the \Vestinghouse Electric- Corporation for 
the U . S. Ai r Force. 

The air-inflated Paraballoon antenna is the key to a large and truly 
mobile radar set. It is now possible to employ high-power , radars in 
tactical situations and locations where time and transportability are of 
utmost importance. 

Westinghouse is also building the Navy's newest fire control system for 
hghter aircraft. 

The equipment, known as the Aero 13 ·fire control system, will be 
installed in the Douglas F4D Skyray, a carrier based all-weather jet 
fighter-interceptor. Productioi1 deliveries have begun and will continue into 
1957. 

Development of the Aero 13 has resulted in installation of a new 
cylindrically packaged unit located in the nose of the aircraft. This compact 
design has provided important savings in space and weight a nd, at the 
same time, greater ease of maintenance aboard the Navy's carrier. Ex
haustive evaluation tests during 1956 by the Navy and Westinghouse have 
indicated high standards of reliability and performance. · 

Designed for the detection and destruction of enemy aircraft at night 
and under no-visibility weather conditions, the Aero 13 is the direct out
growth of an earlier design by vVestinghouse which obtained the first blind 
"kill" of an enemy aircraft over Korea. This was the Navy's APQ-35 fire 
control system in the Douglas F3D Skyknight, predecessor of the present 
F4D Skyray. 

Airborne computers, the devices that from radar information predict 
target positioti and direct .guns acc0rdingly, are also· on a wei~ht and size 
reduction program. \ iVETAC (\iVestinghou se Electronic Tubeless Analog 
Computer) is a typical example." A major element of this computer, the 
instrument servo, consists ·of an amplifier, servo motor , gear box, and a 
bank of potentiometers. _ 

\i\T eight of the servo amplifier was reduced from 33 to 4 ounces. 
The new all-transistorized amplifier replaces five molded units using 
vacuum tubes. The tran sistors are silicon to operate through a wider tem
perature range, and the ampli·fier also employs a feedback loop to correct 
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for many temperature deviations in transistor characteristics. Another 
advantage of the transistorized circuit is the low-power consumpion. This 
is especially true during nulls. when the power consumption of the transis
torized amplifier is about one watt-the previous system required +O watts. 

Size reduction was also aided by fewer total components-39 for the 
original version to 2+ for the transistor servo. This includes such items 
as resistors. capacitors, diodes, and transformers. For example. six tubes 
in the original version have been replaced by five transistors. 

A new air-cooled generator that produces three-phase power at +00 
cycles, 208/120 volts has been de,·cloped by the \Yestinghouse Small :\Iotor 
Division. Lima, Ohio. The machine is driven by a constant-speed drive. 
Excitation power is fed to the shunt winding on the exciter stator poles 
from a ::.Vlagamp regulator. The three-phase power generated in the rotating 
exciter armature is fed to a three-phase full-wave bridge of silicon recti
fiers mounted inside the shaft. D-e power from the bridge is fed to the 
main rotating field. The main three-phase power is generated in the a-c 
stator. Both 30 and 40 kva ratings are now designed and in production 
for the Boeing i07 jet liner. 

Teaming up with the new brushless generators is a :\Iagamp regulator 
that controls their output voltage. The new regulator not only handles 
more power output per pound than previous units, but also maintains more 
accurate control. Its weight is 10 pounds compared to 1+ for its prede
cessor. and it has a continuous output of 65 watts compared to +5 for the 
previous unit. The new regulator controls the output voltage to within 
-+- one percent over the rated load and frequency (-+- fi,·e percent) range; 
also, it controls voltage to within + two percent over the rated load and 
frequency range. and in a temperature range of from -55 degrees C to 
+il degrees C, from sea level to 65,000 feet. It will handle generators 
rated from 20 to 60 kva. 

Still another running mate for the brushless generator and the 1Iagamp 
voltage regulator is a new transistorized control and protection panel for 
parallel a-c aircraft electrical systems. The control and protection function 
are performed by static sensing circuits and logic circuits that provide sirr
nals through transistor amplifiers to open or close a generator control rela~r. 
generator circuit breaker. or bus tie circuit breaker. This unit replaces· a 
relay package co11taining several different types of relays. Elimination of 
the multitude of relavs adds considerablv more reliability to the unit. The 
new panel can be used in three-phase. sing-le-generator or parallel aircraft 
systems, and although designed for use_ with 30 or +0 kva generators, is 
equally suited to other ratings. 

In addition to enabling a practical brushless generator. the advent of 
silicon power rectifiers has brought other advantages to aircraft svstems. 
For one, it has made possible much improved transformer-rectifie-r units 
for providing d-e power. Previously. d-e- power could be supplied by one 
of two means-a d-e generator. or by a transformer rectifier utlizing 
selenium rectifiers. Silicon offers significant advantages over both. Imc-
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portantly, it permits higher temperature operation, with a concurrent 
reduction in size and weight. 

A new line of regulated and non-regulated transformer-rectifier units 
has been developed for high-temperature applications. They convert 200 
volt, 400 cycle, three-phase power to 27 volts d-e power with 12-phase 
output voltage ripple characteristics. Regulated units use 12-phase self
saturating magnetic amplifiers to regulate the voltage applied to the silicon 
rectifiers. One special six-phase regulated design capable of withstanding 
40 g's vibration has been developed for a guided missile. Typical standard 
ratings for conventional military or commercial aircraft are 200, 150, 100, 
and 50 amperes d-e, either regulated or non-regulated. 

The advantages of printed circuits--<:onsistency of manufacture with 
little variation from piece to piece, and manufacturing advantages that 
produce a more reliable product-have been put to use for improving the 
molded units used in aircraft equipment. 

A standardized panel has been developed, utilizing a 1/10 inch grid 
system. Conductor paths are etched on this laminate panel, and holes for 
connecting leads from components are punched from a universal template. 
Standardized spacing is employed, so that component leads are prebent in 
jigs, and need merely be fitted into place in the proper holes. Dip soldering 
techniques are employed. 

Compactness necessary for airborne electronic equipment demands small 
size, with consequent higher operating temperatures. Components must 
be designed accordingly. High-temperature electronic transformer now 
uses a new solventless silicone rubber and resin. The outer silicone rubber 
coat acts as a container, and the transformer is then impregnated with the 
solventless silicone resin. 

A compact, tubular heater developed by the \i\f estinghouse Electric 
Corporation has proved to be the solution to an icing problem in the Boeing 
B-52 tail surface control system. 

Less than two feet long and about as thick as a cigar, the Corox element 
heater prevents the formation of ice on this vital control mechanism as the 
giant plane descends from high altitudes to moist lower altitudes. 

The heater fits inside a hollow externally-threaded screw that controls 
the action of a hydraulic actuator. This actuator in turn amplifies the force 
delivered through the screw and moves the flight control surfaces of the tail 
assembly. These control surfaces are used by the aircraft commander or 
pilot to maneuver the plane in flight. 

·while directed and motivated electrkally by the pilot from the nose of 
the plane, the threaded screw and actuator are located in an unpressurized, 
unheated rear section of the fuselage. The heater insures instant operation 
of the screw and actuator linkage by keeping these parts always at a tem
perature above freezing. 

Expansion and consolidation of facilities to meet extensive programs 
for development and production of equipment for aircraft and airborne 
operation also keynoted the 40th year of Westinghouse activity. 

Under construction for more laboratory floor space, 70,000 square feet 
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-will be added to the \Vestinghouse Eledric Corporation's air arm division, 
Baltimore, 1Id. The addition will be used for the evaluation of airborne 
-electronic systems being built for the U. S. Air Force. 

Adjacent to the air arm plant, is a multimillion dollar eledronics plant 
now complete. Occupying more than 210,000 square feet of floor space, this 
plant will manufacture radar, fire control and guidance systems. Engineer
ing laboratories and administrative offices will occupy an additional 140,000 
square feet. 

A new wing of the \:V estinghouse research laboratory containing 
150,000 square feet of laboratory and office space is nmv complete. This 
.addition represents another forward step in expansion for scientific research 
.and development for air national defense. 

In full operation now at the Company's air arm division in Baltimore, 
Md., is a two-part environmental testing chamber. In a matter of minutes 
the temperature can be raised to a sizzling 500 degrees F. Also, the tem
perature can be reduced to a minus 100 dc;,arees F. In this chamber elec
tronic systems are "taken up" to 80,000 feet in 25 minutes, at an initial 
rate of 5,000 feet per minute. In the other sections are the humidity rain
making and salt-spraying devices. 

A key tube is under development at the Elmira, ~- Y., plant of the 
·westinghouse electronic tube division for the U. S. Air Force's "Cat Eye" 
-system. The "Cat Eye" is appro:l>.--imately a thousand times more sensith·e 
than the standard television camera and permits pilots to "see in the dark 
with daylight clarity." . 

Under contract to ARDC Rome Air Development Center, the \Vest
inghouse Electric Corporation's electronics divisi?n, Baltimore, Md., is 
operatina an over-the-horizon UHF troposphenc scatter transmission 
system bbetween locations at Verona, ~- Y. and Baltimore. :Md. The study 
is in the bands of 900 me and 2.000 me. 

The data resulting from this_ study wi!l make it I_?Os.sible to determine 
scatter transmission system perto~nce m terms ot s1~nal attenuations, 
fadina limits. and bandwidth capabihty as well as practical antenna sizes 
for n~aximmn gain and diversity considerations. 

~nothe: area in which com_puter.s ~'e been p~t to .w_o:k is in jet 
engme design at the Company s aviatiOn gas turbme diVISIOn, Kansas 
City, :Mo. Part of this program im·olves the evaluation of one jet enaine 
design against another, which means a study of perforn1ance over an ~:>ex
treme :ange of_flight speeds and altitudes. It also .i~volves n~atching studies 
of engme to arrplane over the full range of anticipated flrght conditions. 

At present a considerable amount of computer programmino- has been 
accomplished: this has already been used in some calculations, ~nd can be 
applied in later design calculations. Development of the Vvestinrrhouse
sponsored axial flow J_54-\VE-2 tu.rb?jet progressed rapidly during the 
year, with sea level testmg at the av,atlOn gas turbine division and altitude 
-chat:nb~r te~t!ng at the }Javal Ai: Tu;bine Test Center confirming the 
engme s abllrtv to meet all specrficatron guarantees. Usina the latest 
:aerodynamic. inechanical at~d metallurgical advancements, \Vestinghouse 
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has designed the ]54 to feature unusually low weight and specific fuel 
consumption ratings without sacrificing the reliability and simplicity so 
urgently needed for both military and commercial aircraft powerplants. It 
has successfully completed t\vo 50-hour flight substantiation tests and one 
150-hour endurance test and is now being flight tested by the \Vestinghouse 
flight test department at N AS-Olathe, Kansas. 

A special turntable is being developed at the \ Vestinghouse air ann 
division for field testing the gyroscopes used in airplanes aboard aircraft 
carriers. Periodically, the fire-control gyros must be removed from the 
aircraft and checked for accuracy. 

Metallurgists at the vVestinghouse research laboratories are conducting 
tensile tests on metals at temperatures as low as minus 452 degrees Fahren
heit. The metal specimens are stressed within a specially designed chamber 
which has been cooled with liquid helium. Results of these tests will pro
vide engineers with needed information regarding types of metals that are 
best suited for use under extreme temperature ranges. Information of this 
sort may well be useful in the design and development of guided missiles 
and future supersonic aircraft. 

PROPELLER MANUFACTURERS 
Aeroproducts Operations 

Allison Div. 

Aeroproducts turbo propellers were selected by five major United 
States airlines for installation on the Lockheed Electra during the year. 
With thousands of hours of successful flight operation, these propellers, 
with the Allison Prop-jet engine, provide the commercial airlines with 
a proven Prop-jet power package. 

As a result of the excellent operation of the Aeroproducts turbo pro
peller on the Allison Turboliner and the Convair YC-131C, both powered 
by the Allison T -56 engine, Aeroproducts was awarded the prime produc
tion contract for propellers for the Lockheed C-130 Hercules Transport. 
Production of propellers for the C-130 began in June, 1956, and ·will reach 
peak monthly production in early 1957. 

During 1956, the Navy-Convair R3Y Tradewind, equipped with Aero
products dual rotation turbo propellers, set a new seaplane speed record 
from California to Hawaii and return, following its assignment to fleet 
operation. Aeroproducts Model A644FN-C2 turbo propellers were selected 
for the Stroukoff YC-134 Pantobase airplane, and successful supersonic 
turbo propeller flights were demonstrated on the Republic F-84H airplane. 
Production of propellers for Douglas AD-4, Fairchild C-119 and North 
American T-28 aircraft continued during 1956. 

With future requirements in mind, Aeroproducts engaged in propeller 
studies and design for application to smaller Prop-jet engines such as the 
Lycoming T -53 and General Electric T -58 free turbine engines. Propellers 
of this type were supplied to Lycoming for test operation. 

Design work also progressed on propellers for turbine engines with 
nose-mount rather than shaft-mount configuration of propeller installation. 
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Aeroproducts linear hydrai.tlic actuators, incorporating self-locking, 
synchronized features, were supplied for jet engine afterburner control 
auring the year. A.lso, linear, hydraulic actuators with pneumatic emer
gency operation were used to control in-flight wing incidence change on 
the supersonic Chance Vought FSU-1 Kavy fighter. 

Research and development in 1956 produced actuator designs which 
incorporate metallic seal configurations that enable afterburner and thrust 
reverser actuators to operate in ambient temperaures of 1000° F. ::\1aterials 
now have been extended to include titanium. Pneumatic actuators are also 
being researched to establish compatibility with high temperatures and 
modulation requirements. 

Aeroproducts was in production of a ram air driven hydraulic pump 
for the )J orth American F -1 OOD Super Sabre. Aero products was in pre
production stages othe~ ram air hydraulic pumps of various powers and 
capacities which are of both the ducted and pop-out type units. 

Aeroproducts also delivered emergency ram air driven generators to 
Douglas Aircraft for installation on the ::-.Javy"s Douglas _\4D Skyhawk and 
the F4D Skyray. As with the hydraulic pump, the generator is driven by 
a two-hladed variable pitch propeller incorporating a simple governor 
\\·hich maintains a constant rpm of the generator rotor. The power out
put of the generator is sufficient to operate flight control surfaces necessarY 
to fly and land the aircraft, and to electrically operate instruments and 
other electrical equipment necessary for flight. Its practicability has been 
demonstrated many times in flight testing. Although it "vas designed to 
meet the aircraft industry's need for a dependable light weight emergency 
power source, this generator has also been used for applications such as 
high speed tow targets and drones. 

The experience which Aeroproclucts has had in research and de\relop
ment in the field of aerodynamics and propeller governing systems has 
been directly applicable to the design of ram air driven power units. 

Ram air is also utilized to drive a four-bladed feathering drive motor 
that is fitted with a standard output pad and shaft adapting it to either elec
tric generators or hydraulic pumps. It can deliver a minimum of 44 hp at a 
constant driveshaft rpm, and for non-operational duty, the blades can be 
driven to a self-seeking feather angle which produces minimum drag. 

Hamilton Standard Div. 
United Aircraft Corp. 

Progress and expansion were the keynotes at Hamilton Standard in 
19 56. Among the highlights were: 

Start of construction of a major addition to the factory. and completion 
of a third floor on the office building. 

E~tablishment of an engineering branch in St. Petersburg, Florida, and 
purchase of a large tract of land on the outskirts of St. Petersburg as a site 
for a possible new engineering and deYelopment structure. 

Establishment of a new and completely integrated electronics depart
ment. 
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Attainment of a new high in the division's commercial propeller backlog. 
Continued gains in the development and production of specialized 

equipment for turbine-powered aircraft. 
Purchase of the Aero-Pneumatics Division of Pacific Airmoth·e Cor

poration. 
Outstanding success of nickel coating as a means of reducing pro

peller maintenance costs. 
Development and production of a radically-new hollow aluminum pro

peller blade. 
Substantial progress in the development and testing of turbine pro

pellers. 
Employment increases which, by the end of the year, had pushed the 

total to approximately 10,000, equal to the division's \Vorld Vvar II peak. 
The factory expansion, intended primarily for. the production of jet 

engine fuel controls, will provide 316,000 square feet of manufacturing 
space and 81,000 square feet of mezzanine office space. The expansion 
program will bring Hamilton Standard's plant facilities in Connecticut to-
1,684,000 square feet. 

Hamilton Standard's operations in Florida started in March \vith the 
leasing of a 30,000-square foot section of a former U. S. Maritime School 
on the St. Petersburg waterfront. Products developed there will continue 
to be manufactured in the main plant in Windsor Locks, Connecticut. 

Hamilton Standard's new integrated electronics department is central
ized in the company's Broad Brook, Connecticut, branch plant where engi
neering and manufacturing groups have been developing and producing 
electronic products for several years. Decision to create the new depart
ment stemmed from the possibilities for electronics business over and abO\·e 
the division's requirements for its fuel controls, temperature controls and 
propeller Synchrophasers. 

Surprising in the "jet age" was the fact that Hamilton Standard's 
commercial propeller backlog reached an all-time high during the year. The 
situation, reflecting the propeller's continued strength in the air transport 
picture, was due mainly to continuing procurement by major airlines of 
piston-powered aircraft to meet the growing demands of air travel. 

As a result of these demands, orders for the Douglas DC-6 and DC-7 
series aircraft, as well as the Convair 440, extended into 1958. All were· 
equipped with Hamilton Standard propellers--:43E60 reversing Hydro
mat~cs for the DC-6A's, DC-6B's and the 440's; 34E60 reversing Hydro
mattes for the DC-7's, DC-7B's and DC-7C's. Also in production com
merci<~.lly were 43E60's and 43H60's for the Lockheed 1049G Super Con
stellatiOn; 43H60's for the Lockheed 1649 Super Constellation; 43E60"s 
for the Breguet 765; 22D30 feathering Hydromatics for the Beech D-18; 
and 3D40 Controllables for the DeHavilland Otter. 

During the year the company's military propeller backlog reversed its 
downward trend. Propellers were in production for military versions of 
the Lockheed Constellation; the R6D and C-118 versions of the DC-6; the· 
Boeing KC-97F; the Fairchild C-123; the North American T -28B and C,. 
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Nickel coating of propeller blades, as developed by Hamilton 
Standard, is tested on Martip P5M 

and T-6; th e Lockheed P2 -7; Gnunman ~F- 1, TF-1 , UF-1 and SA-
16A; Convair T-29B , C and D ; Martin P'"l\1; Bee h SNB and C-45; and 
the L-20 version <Jf the DeHavilland Bea\er. 

Production of the old 12D40 ·Controllable Counterweight p ropeller, 
which ·was resumed in 1954, continued into 19 -6. The 12D40 vvas first de
signed and produced in 1933 and the reorder IYas fo r replacements for _ ir 
Force and Navy trainers. 

Hamilton Standard's sales of equipment fo r jet aircraft in 1956 ex
ceeded its total propeller sales for 1948, the year the company entered the 
jet equipment field. The eighth year of this major product diversification 
program found the diVision producing air conditioning systems, fuel con
trols, starters, hydraulic pumps and pnetm1atic valves for a wide variety 
of military aircraft. One or more of these products were either installed in 
or scheduled for installation in some 40 different models , ranging from 
supersonic fighters and guided missiles to the largest intercontinental 
bombers. 

Among these aircraft '' e re the Boeing B-52, 707, K-135, B-47b 
and KC-97}; Canadair Sabre VI; Chance Vought F7 -3, F8U and F8U-
1P; Convair F-102, F-102A, YC-131 , R3Y · Douglas F4D, RB-66, A4D, 
A3D-1 , 'C-133, DC-8; Grumman FllF-1, F9F-8T ; Lockheed F-94C, 
C-130, F-104A; Martin XP, T ! IJ: -61; McDonnell F-101 RF-101 , F3H; 
North American F-86D, F-86H, FJ-2 .., and 4 · and F-100 ; Northro,p 
F -89D and H ; and Republic F -84H . 

A significant step toward improYin.g its P<JSi.tion in .the £ eld <Jf a.ircraft 
air conditionin<Y was taken by Hamilt n Standard early m the year w1th the· 
purchase <Jf th~ Aero-Pneumatics Divi. ~ion of Pacific Ai rmotive Corpora
tion which manufactured air pressure equ' pment. 

Of particular significance toward the divi ion's fu ture in the equipment 
field was the announcement in April that Hamilton Stai1dard had an en-· 
gineering team at work on the problem of providing controls for nuclear 
aircraft engines. The company, it wa clisclo eel . ·was applying to the 
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problem its six-year background of experience in designing and producing 
electronic and hydomechanical fuel controls for gas turbine engines. The 
nuclear control team had a full-time representative assigned to Pratt & 
Whitney Aircraft's nuclear engine group. 

"Armor coating" of propeller blades with a thin layer of nickel has 
proved an effective way to protect against damage from stones, debris, or 
water spray, Hamilton Standard announced early in the year. The nickel
coating development had established its .worth as a major means of reduc
ing propeller maintenance costs in more than 2.5-million hours of commer
<ial and military operations, it was disclosed. 

During the year the CAA granted an approved type certi·ficate to 
Hamilton Standard for a new hollow aluminum aircraft propeller blade. 
The blade, under development for the past six years, is believed to be one 
of the most important steps forward in propeller design in the past ten 
years. It has been selected for Lockheed 1649A Constellations on order by 
Trans-World Airlines and Lufthansa of Germany, and Lockheed propeller
turbine Electras ordered by KLM of Holland. Flight tests on the 1649.-\ 
were started in October. 

The new blade is significant, Hamilton Standard says, because it pro
vides the lightest, strongest structure to do the propeller's job. Its saYing 
in weight over conventional solid aluminum alloy blades means that the 
propeller's hubs can be lighter. The end result is a propeller which absorbs 
more horsepower per pound of weight than any other propeller in history. 

The simplicity of the blade's manufacturing process affords maximum 
control over blade quality at every stage of its production. Contributing to 
the ease of control and dependability of operation is the relatively low 
temperature at which aluminum is extruded compared to steel. This factor 
provides the added advantage of inflicting little or no damage on the steel 
tools used for the manufacturing process and permits almost mirror-like 
interior and exterior finishes impossible with steel blades without extensive 
additional work. 

Hamilton Standard's development work in the propeller-turbine field 
advanced on three fronts : 

First, service testing of the A3470 Turbo-Hydromatic on two T-34-
powered YC-121F Constellations was generally satisfactory. One aircraft 
logged almost 600 hours of flight time during the year while the other 
totaled more than 300. Both aircraft were equipped wtih Synchrophasing, 
Hamilton Standard's electronic device for providing smoother, quieter 
flight by keeping propellers "in step" with split-second accuracy. 

Second, Hamilton Standard's huge nose-mounted Turbo-Hydromatic 
propeller was brought to the flight test stage after some 2,500 hours of 
engine operation in test cells at Hamilton Standard and at Pratt & Whit
ney Aircraft. Flight testing of this four-bladed propeller, which is in
tended for installation in large military transports using gas turbines of 
high power was being carried out in a Douglas C-124 flying test bed during 
early fall. 

Finally, at the lower end of the division's turboprop power range, a 
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Hydromatic adapted especially for turbine engine operation was approach
ing the development test stage. Designated the 54H60, this propeller \Vas 
intended for installation on Lockheed Electras on order for KLl\1. 

The drive fo~ more manpower, which saw Hamilton Standard's total 
employment reach 10,000 at the year's end, was necessary to keep pace with 
climbing production schedules. 

SYSTEl\IS -~~"D CO~IPO:\E:\TS 

Aeronca Manufacturing Corporation of :\Iiddletown, Ohio, continu
ing its program of growth and development with the aircraft industry, 
during 1956 achieved a series of new objecti,·es. 

A 57,000 square foot addition to the the main plant at ).Iiddletown was 
opened August 10, 1956. This was used largely for production of major 
sub-assemblies of the Boeing KC 135 and 707 and for a beaching vehicle 
for the :Martin P6::\I Sea::\Iaster. The Boeing B-47 program having 
phased out, other major attention was centered on production of B-52 sub
assemblies for Boeing, C-130 assemblies for Lockheed, newly developed 
brazed stainless steel honeycomb for Com·air. as well as projects for Anna, 
Ford, :McDonnell, Raytheon, General Electric and other aircraft manu
facturers. 

To more effectively serve the corporation's customers and simplify the 
organization, a major regrouping of activities was undertaken about Oc
tober 1. This, when completed, will result in strict control of each project 
from start to finish. · 

The Industrial Research Laboratories Division at Baltimore. ~[aryland, 
continued its work in basic and applied electro-mechanical research, broad
ening the scope of Aeronca's manufacturing potential by the development 
of a "Navigational and Bombing Radar Trainer." now under test: semi
automatic inspection equipment for the beer and soft drink bottling indus
try, a low cost burglar alarm system and many other products. It is also 
engaged in the research and development of a series of other electronic 
defense mechanisms. 

The Aircraft Maintenance Division, organized for the maintenance of 
aircraft of the Army Aviation Center at F"Ort Rucker. Alabama. was dis
established on June 30, 1956. ·with the transfer of the contract for this 
service. 

Aeronca's backlog of unfilled orders early in Xovember stood at $37,-
250,000 compared with $32,200,000 at the end of 19::5. Sales for 1956 were 
projected at $22-million compared with $20-million for 1955. 

'Research and development projects were greatly expanded. both at the 
Middletown and Baltimore plants, with principal emphasis on electronic 
and missile research at Baltimore. and development of new metals process 
at Middletown. The metal bonding process developed at ::\Iiddletown was 
extremely successful, and the brazed stainless steel honeycomb receh·ed 
very favorable acceptance in the industry. 

Aluminum Company of Ameri.ca. in 1956. announced: start of con
struction on a 150,000-ton fully integrated smelting plant in the Ohio RiYer 
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Valley; plans for a $45-million alumina plant adjacent to its Point Comfort 
(Texas) smelter; installation of the \;\Test Coast's first large hydraulic forg
ing press; plans for the installation of a second 14,000-ton extrusion press; 
an advance in the use of the Air Force's heavy presses with production of 
the world's largest closed die forging for the Navy's first multijet seaplane: 
and production of aluminum alloy hand forgings with a previously unob
tainable low level of internal stresses. 

Alcoa is building its newest smelter near Evansville (Ind.) at a cost of 
approximately $80-million. Power for the new potlines will be generated 
by a 375,000 kilowatt coal~fired steam power plant, with first production 
scheduled for the fall of 1957. Fully integrated operation of the smelter on 
its own power is expected by mid-1958, and employment of the over-all 
operation is expected to number about 1200. The new smelter's output 
will boost Alcoa's production of primary aluminum approximately 19 per
cent over the existing and planned installed capacity announced at the close 
of 1955. 

At a site adjacent to its Point Comfort (Texas) works, Alcoa is pro
ceeding with plans to build a 500,000-ton alumina plant to meet the needs 
of the Company's smelters at Point Comfort and Rockdale (Texas). First 
production from the new facilities is scheduled for early 1958, and the new 
plant will employ a minimum of 650 persons. 

To produce large precision aircraft forgings of the dose tolerance, low 
draft type, Alcoa has installed an 8,000-ton hydraulic forging press at the 
company's Vernon (Calif.) works. 

A 14,000-ton extrusion press, twin to the world's largest, will be in
stalled by A~coa at the company's Lafayette (Ind.) works. The new unit. 
fi.nanced entirely by Alcoa, will provide a mate for the 14,000-ton extru
swn press owned by the U. S. Air Force and operated by Alcoa since 1954 
at the Lafayette works. It will be built and installed to meet an unprece
de.n.ted demand for large, high-strength aluminum alloy extrusions for 
mllmry and defense needs, primarily in the aircraft and missile fields. 

In a further development of the capabilities of the Air Force heavy 
presses, Alcoa produced a massive 3,000-pound airframe member on the 
giant 50,000~ton press at the company's Cleveland (Ohio) works. Measur
ing 13 feet 1!1 length, three feet across at its widest point, and a foot in 
thickness, the pace-setting foro-ino- was produced for the Martin company 
as part of the airframe in the P6M SeaMaster, world's first multi-jet sea
pla:1e. Achie':ement ~f the king-size forging made possible a substantial 
weight reduction and mcrease in the performance level of the radically de
signed new plane. The Cleveland works die shop accomplished another 
first by sinking the world's largest dies to make the big forging P<?Ssible. 

Production of aluminum alloy hand forgings with a long sought, low 
level of internal stresses was announced in 1956 by Alcoa. The develop
ment, made possible by a new tempering process, meets a decades-old need 
in the aviation industry. The immediate advantages are sharply reduced 
machini11g and straightening time, with resulting economies in production 
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costs. Designa:ted T65 temper, the newly perfected treatment has been 
applied to hand forgings and rolled rings in .-\lcoa alloy X7079. 

Additional facets of Alcoa's expansion program announced during 1956 
included a seventh potline at Point Comfort works, adding 20,000-tons to 
that operation's present installed capacity. The addition will cost approxi
mately $11-million, and ·will prov;de jobs for about 100 men. At the com
pany's Massena (N.Y.) works, two ne\Y potlines \Yil! be built to replace 
older facilities that will become inoperable with the shutdown of generatij1g· 
facilities of the St. Lawrence Ri,·er Power Companv, an Alcoa subsidiarv. 
The new lines are scheduled to be in operation by late 1958. · · . _,-':;~,: 

- .... ~· • .:: ..... ,. J 

During the year the B. G. Corporation receiYed approval oi. a· new: 
series of all weather top type spark plugs for use in Pratt and \Vhitney 
Aircraft R-4360, R-2800, R-2000 and R-1830 engines. Approval was also 
received for this new type spark plug model BG 3-1-0 for use in United 
States Air Force and United States Navy aircraft. 

During the year the corporation contit1ued to manufacture ceramic 
terminal sleeve,s, spark plugs and ignition harness test sets for use in 
conjunction \vith piston engine operations. 

li1 the gas turbine engine field, the B. G. Corporation e..xpanded its 
activities in the development of thermocouples and rigid type thermocouple 
harnesses for all of the principal aircraft gas turbine engine manufacturers. 
Research was also being done for the United States Air Force on resist
ance-temperature measurement systems for gas turbine engines. 

In the field of igniters for gas turbine engines. the B. G. Corporation 
concluded research work on semi-conductors and furnished this type of 
igniter in production quantities for use \\;th high energy, low tension 
ignition systems. 

During 1956 the company completed research on a metal-to-ceramic 
sealing process and began production on items such as hermetic seal 
terminals for the electronics industry. 

The Cincinnati Division, Bendix A~iation Corporation. in September 
of 1956 moved into a new 30,000 square foot plant in the Hyde Park resi
dential suburb of Cincinnati. The Division is an electronic manufacturer 
of instruments for aircraft as well as devices for industrial control. 

An industrial model of a nuclear density gage has been modified by the 
Cincinnati Division to measure the vapor-liquid ratio in fuel lines. Several 
of these instruments were delivered during the year to \Vright-Patterson 
Air For:ce Base where an investigation was under way to correlate the indi
cated readitfg on the Bendix gage with the ratio calculated from data.taken 
on fu~l pump test stands. 

Th~ gage actually measures average density of the vai:JOr and liquid 
presen.t iq the fuel line, and it can be calibrated in terms of V jL .ratio :if 
density cif t_he fuel remains sufficiently constant. The measurement relies 
on a"bsorpt1on. of gamri1a rays by contents of the line. A 2d .. millicurie 
Cesium-137 radioisotope source is mounted on one side of the. line- while 
an ionization type detector is mounted on the other. Installatim1 i~ made 
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without interrupting the flow or process, and without inserting any sensing 
element into the stream. 

At Eclipse-Pioneer Division of Bendix AYiation Corporation, 1956 was 
the final year of preparation for the coming of jet and turboprop aircraft 
to the commercial aviation scene. :rviuch equipment, particularly in the 
field of integrated instrumentation and control systems for aircraft of the 
new era, had passed the design and development stage and was started on 
its way through production. 

Significant among this product group was the Division's PB-20 Auto
matic Flight Control System. Early in the year, in an announcement that 
was hailed as "U.S. commercial aviation's ·first decision on an automatic 
flight control system for the turbo-prop and turbo-jet age," the PB-20 was 
spedfied for use on America's first turbo-prop airliner, the Lockheed 
Electra. And during August, the Boeing Airplane Company, in what was 
believed to have been the largest commercial order of its kind, called for 
$2.5-million worth of PB-20's for their model 707 Stratoliner and Inter
continental jet transports. And then in a move that emulated the military's 
"systems concept" for procuring a completely integrated package of co
functioning systems, both Lockheed and Boeing specified PB-20-matching 
Flight Director instrumentation and Compass Systems from Eclipse
Pioneer. Even as these airplane-tailored systems were placed into produc
tion, components of PB-20 systems slated for the world's longest range 
commercial plane, the Lockheed 1649A, and the world's largest turbo-prop
transport, Douglas' C-133A for the USAF, were rolling off the line. 

Complementing this PB-20 activity, additional versions of the system 
were also specified during 1956 for two of Canada's latest military aircraft. 

Developed during 1956 as an alternate to Eclipse-Pioneer's much pub
licized Polar Path Compass was a new Continental Compass system. This 
utilized. the same high accuracy, one-degree random drift directional gyro 
transm1tter and small magnetic-sensing remote compass transmitter, as 
Polar Path. But in lieu of the Polar Path Controller which provided a 
means of correcting gyro drift during flight with changes in latitude, the 
Continental Compass gyro was factory calibrated for the mean latitude of 
intended operational use. The indicator developed for use with the system 
combined the functions of an RMI and a master direction indicator, pro
vided "take-offs" for operating repeaters, an autopilot, or other navigational 
equipment, and offered integral VOR-ADF switching in lieu of the usual 
remote switching arrangement. 

Several new Flight Director systems, based on differing operational con
cepts of commercial operators, were also developed during 1956. In these 
2-indicator systems, the Flight Path Indicator was of the plan position 
type rather than a ground reference indicator similar to previous instru
ments. It combined compass heading, omni-bearing selection, localizer or 
VOR indication, glide slope indication, "TO" and "FROM" indication, 
and radio warning flags all in one and thereby served as a replacement for 
a Gyro Compass Indicator, an Omni-bearing selector and an ILS or 
Course Indicator. 
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As new marks for operational speeds and altitudes were achie\·ed dur
ing 1956 and even greater increases became a matter of just 'vaiting for 
tomorrow's takeoffs, the ever present problem of accurate navigation pre
sented new complexities for the biologically limited human pilot. Toward 
solving these, Eclipse-Pioneer devoted considerable engineering effort to 
the development of self-contained dead reckoning navigational computers 
for both military and commercial applications. Typical of these was a com
bined latitude-longitude and great circle computer all wrapped up in 16 
self-contained pounds. From true airspeed and compass heading inputs, it 
automatically derived distance flown and continually indicated present 
position in terms of latitude and longitude as well as great circle distance 
and great circle bearing (rho-theta) to home base, destination or alternate 
target. 

Eclipse-Pioneer's 1955-announced concept of a Central Air Data Com
puter System for military aircraft was brought to a production reality dur
ing 1956 in a unique and dramatic manner that shattered delivery .time for 
production equipment from a normal two-year period to nine months after 
receipt of an order. The technique employed on the 2700 part, delicately 
precise system eliminated the usual development model or engineering pro
totype and all conventional steps involved therein, and enabled first draft 
drawings to be used for production purposes. By this process the very first 
model ever produced was actually the first unit of a full production run and 
came off the line ready for delivery to the customer. The successful accom
plishment of that production innovation was a vital step in helping to solve 
the external problem of adequate lead time for the de·elopment and produc
tion of complex new equipmnet. By year end. Eclipse-Pioneer Central Air 
Data Computers· had been specified for use on most of the Air Force's new 
century series of jet fighters. 

In the field of radar, Eclipse-Pioneer during 1956 successfully developed 
and produced an airborne weather radar antenna which, at the flick of a 
switch, provided either a narrmv pencil beam of the type required for spot
ting storm clouds, or a wide fan (cosecant squared) beam of the type re
quired for terrain mapping. The design, which promised to set the style 
for future radars, was based on the use of a ferrite rotator and a special 
type of spoiler which did not require the use of moving parts. The new 
antenna was developed for use ''--ith the Bendix Radio Division's RDR-1 
airborne weather radar system. 

At Friez Instrument Division. engineering and manufacturing activity 
was devoted mostly to precision instruments, particularly meteorological 
equipment. The Division expanded its products scope to include a category 
called "airborne devices"-which included Vorte..x Thermometers. Thermis-
tors, Pressure Switches, and Pressure Transducers. . 

At the Hamilton Division of Bendix Aviation Corporation the year 1956 
was highlighted by an expansion of plant facilities and personneL The Di
vision continued and augn1ented its efforts toward the development of new 
products and in the field of manufacturing techniques. One example of this 
was development and production of precision bellows. 
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On the Research and Development side the Di vision was particularly 
active in the development of Jet Fuel Controls for engines in the low thrust 
class and on Fuel and Hydraulic Pumps and Accessories for both aircraft 
and missile use. Delivery was made on a Dual Element Gear-Type (Model 
GPB2) . M~ii1 Engine Fuel Pump· and Fuel Control (Model HJA2) which 
is used on the Continental J -69 Engine. 

The year saw a continued increase in the amount of design engineering 
the Hamilton division supplied to its contractors on engine accessory items. 
The contract ma!mfacturing facilities· of the Division ·were expanded to 
embrace all 'phases of precision machining, assembly, high-temperature 
brazing, test ;:mel calibration of customer-designed hydraulic and fuel system 
components. The installation of five large electrically-heated, controlled
atmosphere, Bell-type brazing furnaces made possible the fa brication of 
complex assen1blies such as turbine burner rings, manifolds, etc., up to 42" 
in diameter. ' · 

Duri11g 1956, Bendix began manufacturing transi stors and set up a re
search and development laboratory for work in semiconductors and other 
solid-state devices. · 

The Research Laboratories Division was actively engaged in in vestiga
tion of improved methods of making rectifying junctions in germanium 
and silicon . including the new diffusion method, modified alloy mt;thocls,. 
ancl still: newer techniques . 
;·. Other areas in which progress was macle: ·( 1) improvement of ther1~1al 
and· electrical characteristics of transistors by changes in chemical and 
physical steps in the fabrication of transistors and (2) metallographic 
procedures ·.for -evaluating semiconductor materials and processing. Several 

Bendix V or lex Thermometer system 
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-other aspects of solid-state research were actively investigated including 
fundamental studies of semiconductor phenomena. 

The Research Laboratories was also engaged in an extensive de\·elop
ment program concerned with automatic controls for machine tools used in 
the manfacture of airframe and jet engine components as well as a variety 
·of aircraft accessories. The tape control system developed by Bendix makes 
it possible to control a complete and complex machining proce;;s without 
requiring the use of expensh·e and long lead time tooling. This principle 
was applied to a cam-milling machine which in actual plant operation 
enabled the manufacture of intricate three-dimensional cams in se,·eral davs 
follo,Ying engineering release as contrasted with previous lead time of se~'
eral months. AccuraC\· of .0005 inch or less which is obtained is of course 
applicable to a variety of other accessory components. 

A compact manifolded mounting base for a hydraulic missile guidance 
system package in which all external interconnected plumbing lines have 
been eliminated was in production at the Pacific Division of Bendix in 1956. 
It \Yas designed for the Com·air Terrier }fissile. and has lateral passage 
lines which lie in three different Je,·els. 

A new accurate and inexpensi,·e analog-to-digital converter was also 
announced by Pacific DiYision in 1956. . 

The purpose of the conYerter is for accurate long-distance transmission 
of data representing voltage. current and power. ~y c~nvening data from 
analog to digital form, it is not subject to var:,ng line conditions. and 
resultant inaccuracies of readings. 

A ne\v air motor, developed by the division, was oi pan:cular interest 
to those engaged in missile engine~ring an? production. 

Faced with the problem of locatmg a pnme mO\·e: to operate an alterna
tor and a hydraulic pump for an electro-hydra~hc supply to power a 
missile control system, Bendix-Pacific made a caretul e\·aluation of various 
motors. For the application at hand these mot'?r:: proved to lack the desired 
efficiency and were excessive in weight and ;::ue. .-\s a result, the Bendix 
air motor was developed, tested and produced. and offered for sale to others 
who are in missile work. 

Pioneer-Central in 1956 cle,·eloped a new true ma;::s fuel flow svstem 
which applies the angular momentum. pri_nciple. ''it~ single turbine. Its 
design permits its use to measure flow m either dtre<:non. 

The Bendix capacitance type liquid oxygen quan~~- gage systems now 
offer dual indication-in the cockpit and at ar:.y desired p-oint on the air
plane. This was another 1956 deYelopment. 

Bendix Products Division ~t _South Bend_. Induna. ~ontinued to supply 
the ma ior aircraft enaine and atrtrame manutactnrers With components and 
comple-te fuel meteri;g engine control and landing gear systems during the 
year. . 

This equipmen.t included Stromberg carburetors, fuel metering and 
engine control systems, for turbojet. turboprop. ram jet, nuclear and 
reciprocating engines. Airfran1e equipment included all sizes and types 
of shock ahsorbing struts, including electro-hydraulic nose >Yheel steering 
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of an exclusive Bendix design, wheels and brakes with Cerametalix lining 
and anti-skid devices. 

A three-dimensional flight systems simulator for use in the develop
ment and evaluation of aircraft control equipment and missile guidance 
systems was developed during the year. The device features a large capac
ity precision d-e analog computer and a high performance, hydraulically 
controlled three gimballed flight table. The Computer Division of Bendix 
Aviation Corporation assumed the manufacturing responsibility for the 
device and is currently producing the third system to be constructed. 

During 1956 Scintilla Division of Bendix conducted a forum on ignition 
systems for piston and jet type aircraft engines at its plant in Sidney, New 
York. This meeting was attended by approximately one hundred repre
sentatives of foreign and domestic airlines, U.S. and Canadian military 
services, CAA, and aircraft engine and spark plug manufacturing com
panies. 

A sizeable plant addition was completed to permit consolidation of all 
engineering .design, research, and experimental manufacturing facilities in 
one area. Also placed in operation during the year '\vere considerably en
larged plating facilities employing the latest and best equipment available. 

New ignition systems were developed for turbo-jet and turbo-prop air
craft engines and much work was done on miniaturization of ignition sys
tems for small gas turbine engines. New ignition systems were placed in 
service on Pratt and Whitney ]57 and ]75 engines, the General Electric 
]79, and the Allison T56 engines. Ignition systems of smaller envelope 
size and less weight were developed for small gas turbine engines. l\'luch 
development work was conducted on ignition leads of smaller diameter. 
improved firing characteristics for igniter plugs, and ignition leads and 
other system components to operate at higher temperatures. 

A universal type jet engine ignition tester, the number 11-4700, was 
developed to handle the testing of jet engine ignition systems manufactured 
not only by Scintilla Division but by other manufacturers as well. \Vith 
this tester it is possible to check the functions of each unit in the ignition 
system. 

To meet the electrical connector requirements of miniaturized electronic 
equipment the Pygmy miniature connector was developed. In many 
instances the standard AN connector is too large and heavy for suitable 
usage on miniaturized electronic equipment. The Pygmy provides the 
same standards of performance and dependability as the regular AN 
connector but is approximately one third smaller in size and weight than 
a comparable AN connector carrying an equal number of contacts. 

A new ignition analyzer, the number 11-3398-2, was developed in
corporating a number of refinements such as printed circuits, edge lighted 
front panel, provision for rack and panel mounting, a ruggedized high 
intensity 5" scope cathode ray tube, a sealed transformer, silenium recti
fiers, and the added features of light weight, ease of service, stable circuits, 
and the incorporation of all components in one unit. American Airlines 
has ordered a large quantity of this new analyzer to provide for installation 
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as an airborne instrument on its entire fleet of DC-6's and on DC-7's 
presently on order. 

As of ~oyember 1, 1956, ten major airlines have placed orders with 
Bendix Radio Dh·ision for RDR-1 Airborne Weather Radar Systems. 
The combined orders totaled 334 individual systems plus spares. In 
addition, .122 RDR-1 Systems were sold to operators of executive aircraft, 
making a total of 456 units sold. Of these, 400 were X-Band units. 

In January, 1956--as part of a general reorganization plan in the 
Division-an Aviation Electronic Products Group was created, encom
passing all activities concerned with the Division's commercial aviation 
products. 

Bendix Radio delivered the first DFA-iOA ~-ATR Automatic 
Direction Finder svstem to Braniff Airways for installation in their new 
DC-iC El Dorado· aircraft during the year. 

Also announced in 1956 were plans for a new short ~-ATR Glide 
Slope Receiver designated the GSA-SA. This unit will be in production in 
the late smnmer of 1957. 

One of the principal tubes used in Sage early warning system was the 
Special Purpose Electron Tube RET:\IA No. 6888 developed by Bendix 
Red Bank division. 

During the year the Division supplied power transistors for use in 
automotive radio, power supplies and electronic equipment. In 1957 it was 
expected that a production rate of 125,000 transistors per month would 
be realized. 

The Division also initiated development of transistorized power supplies 
that replace standard rotary dynamo.tors.and invert~rs. These transistorized 
power packages are completely stahc with no movmg parts and are there
fore better able to withstand severe em·ironmental conditions' associated 
with high performance aircraft and missiles. 

Cie,·eland Pneumatic Tool Company, Cleveland, Ohio, continued 
durinrr 1956 to design and manufacture aircraft landing gears and ball
beari;g screw mechanisms for military and commercial use by major 
airframe companies. 

In March, the. c~mpany pu~chased the National \iVater Lift Company 
of Kalamazoo, Michigan, a designer and manufacturer of aircraft control 
svstems. The addition of their product line provided Cleveland· Pneumatic 
,{·ith valuable further diversification within the aircraft and guided missile 
fields. 

In September, a missiles division was established to design and produce 
ground handling and positioning equipment for this industry. 

The company's facilities were further increased by the addition of a 
new pressure welder and many new machine tools. 

In the first half of 1956, the company received contracts to produce 
the landing gear for both the Douglas DC-8 and the Boeing 707. Later in 
the year, it received the contract for the Douglas C-132. 

During 1956, Flight Refueling, Inc. of Baltimore, Md. continued in 
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the design and production of aerial refueling equipment as '.veil as related 
fuel system components. 

Major production during the year was concentrated on the A-12B-l 
hose reel units for installation in U. S. Air Force KB-50 aircraft which 
are capable of refueling three jets simultaneously by the Probe and Drogue 
method. 

The company also continued to supply U. S. Navy jet fighters and 
tankers with probe installations, couplings and hose reels. 

The Navy FJ -4 Fury jet ·fighters are to be used in a ''Buddy System·· 
developed by this company to enable an FJ -4 tanker to refuel its fighter 
counterpart in flight, greatly extending the range or permitting greater 
bomb loads to be carried. 

Among the other contracts awarded the company during the year was 
one with the U. S. Navy for the development and manufacture of aerial 
refueling equipment for Marine Corps helicopters. 

The Garrett Corporation, Los Angeles, one of the five largest aircratr 
accessory and components manufacturing organizations in the world, ob
served its twentieth anniversary in 1956 with the most successful year in 
its history. 

Through its AiResearch Manufacturing divisions in Los Angeles and 
Phoenix, the corporation has stepped up its intensive research and develop
m~nt activities in addition to maintaining volume production of such items 
as cabin air compressors, cabin pressure controls, pneumatic valves and 
controls; air cycle, evaporative and mechanical refrigeration systems, 
electric a,ctuators, electric motors and generators, heat transfer equipment, 
temperature controls, electronic computers and instruments, gas turbine 
engines, starter air and gas turbine motors. 

AiResearch produced the largest stainless steel unit ever manufactured 
for aircraft use in its development of a new heat exchanger for a supersonic 
jet military plane, while also developing its smallest heat exchanger (en
cased in a hot1sing 4 x 3.75 v 2.25 inches) to pressurize and cool the inside 
of a pilot's high altitude suit. · 

. A significant advance in air conditioning of high flying aircraft was made 
with a precise temperature control system. Each of several zones through
out the plane wiU contain its own temperature controller for localized regu
httion of wanning air. These operate through a master controller, which 
programs the en.tire operation. The master controller reacts to maintain a 
coilstant cabin temperature as pre-set by the flight engineer. 

Expenditure of $4,936,561 was made on additions to property, plants 
and· equipment 'for the· fiscaT year ending· J tine 30,· largest single year's 
outlay for this purpose in the company's hi'story. Enlarged shop, office 
and engineering space, plus new, modern production machinery acquired, 
did much to increase efficiency qnd meet demands of growing production 
voltime. 

The AiResearch Manufacturing Companies in Los Angeles and Phoenix 
added more than 90,000 square feet of factory ancroffice space. 

· AiResearch Aviation Service Division moved into a new 100,000 
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square foot hangar. \\'ith administration building adjoining. on a 25-acre 
plot at Los Angeles International Airport. It contains facilities for com
plete oyerhaul, maintenance. rebuilding and modification of priYate, com
mercial and military aircraft. 

A dramatic development in modification of the Douglas DC-3 \vas 
tun·eiled by AiResearch Aviation Service. Called the ":\-Iaximizer Kit," it 
is designed specifically to increase speed. provide substantial and measur
able margins of safety at high and low speeds and rate of climb, and 
also improve payload, economy and revenue with no increase in horsepower. 
A gain of 20 mph in speed is guaranteed on the basis of a gross \Yeight of 
25,000 pounds at 10,000 feet with 1830-92 Pratt and Whitney engine. 

The Garrett organization consists of nine divisions and two subsidiaries. 
~ ewest of the diYisions is Rex. activated for the purpose of conducting 
advanced research and developrnent in a classified field of aYiation and 
currently carrying out this program under Government contracts. 

Sales for the entire organization attained an all-time high of $138.981.-
762 for the fiscal' year, a significantly notable increase of 34 percent over 
the previous year's record volume. The manufacturing backlog also jumped 
to $145-million. amounting to 48 percent more than the 1955 figure of 
$98-million, Approximately 86 percent of this backlog is for military 
end use, the remaining 14 percent covering contracts for products destined 
for commercial and foreign use. A working capital of $21,876,701 was 
existent. 

This forward progress by The Garrett Corporation resulted in an 
increase of employees to over 10,000 from the former total of 7.600. 

A number of ne\\'. long-range projects into the uncharted areas of 
missile components. nuclear accessory studies and other classified assign
ments were embarked upon. 

General Laboratory Associates, Inc., X orwich, X ew York, continued 
the expansion of their research, engineering and production facilities of 
high energy ignition systems for turbojet, turbo-prop. rocket and ram-jet 
engines. The 1956 program brought forth a new line of light\veight. com
pact ignition systems for use in all types of small turbine and rocket 
engines. Research and development continued through the year in the 
high temperature, high altitude and high energy categories. Of these 
major improvements, several have found their way into production ignition 
systems. Special ignition devices for varied requirements were also engi
neered and produced to meet the needs of an ever expanding sphere of 
activity in the development of turbojet and missile engines. 

In 1956. Harvey Aluminum, Torrance, California, announced the re
sumption of construction for its 54,000 ton aluminum reduction plant at 
The Dalles, Oregon. The plant is scheduled for completion in late 1957. 
Long term plans anno1;111ced during the year include a 13.000 ton annual 
increase in primary capacity by 1958 and construction of an 130;000 ton 
alumina plant and a second reduction plant of 67.000 ton annual capacity 
during' 1960-1963. 
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Expansion at the Torrance, California plant during the year included 
the completion of press installations and supporting equipment for the Air 
Force Heavy Press Program. Harvey put into operation the huge 8,000 
ton hydraulic extrusion press; aluminum alloy extrusions from this press 
are being used for airframe and missile structural components. A com
panion 12,000 ton extrusion press, the largest ever built in this country, 
is in the final assembly stages at the Torrance works and is scheduled to 
begin extruding at the early part of 1957. Heavy press supporting equip
ment in operation at Harvey include 80 foot capacity vertical solution heat
treat furnaces, two hydraulic stretch-straighteners of 1,500,000 and 
3,000,000 pounds capacity, new ingot casting facilities, and homogenizing 
furnaces. 

A battery of new hydraulic forging presses, ranging in size up to 8,000 
ton capacity, also went into operation in Torrance during 1956. Supporting 
these new forging presses are the newest pre-heating furnaces, trim presses, 
straightening presses, and automatic ultrasonic testing equipment. Harvey 
continued its leadership in the production of aluminum no-draft forgings 
in addition to producing conventional draft forgings and hand forgings 
in aluminum and titanium alloys. 

In the 'field of aluminum impact extrusions, Harvey contributed many 
new design concepts and fabricating techniques in the production of larger, 
more complex, closer tolerance impact extrusions. 

Harvey also processes titanium and zirconium. 

Keynoting a very heavy emphasis on new development during 1956, 
Jack & Heintz doubled its research facilities and recorded several major 
firsts in the design and manufacture of electric systems and components 
for aircraft and missiles. 

\i\Tith development projects at record levels and showing every tendency 
toward even greater volume, Jack & Heintz purchased two plants from 
the Universal Wire Spring Company of Bedford Heights, Ohio. The 
adjacent plants, covering a floor area of more than 135,000 square feet, 
have been integrated and when equipped as a research facility, will double 
the size and capacity of the J & H Research and Development Center. 
Rate of new project completions (entire systems and special components), 
prior to this expansion, was approximately 30-35 per year. 

Perhaps the most important 1956 design achievement at Jack & Heintz. 
in the opinion of Company engineers, was the development of oil-cooled 
generators to the point of placing these machines into production. Jack & 
Heintz thus became the first manufacturer to have on its assembly lines a 
complete and diversified family of "environment-free" generators. As 
the term implies, these generators can deliver full-rated output independent 
of aircraft speeds, ambients and altitudes. 

In addition to the oil-cooled machines, Jack & Heintz broadened its 
lines and production schedules of vapor-cooled and thermal lag generators. 
Among the three design types, Jack & Heintz has generators ranging in 
ratings from 2.5 kw through 40 kva. 

The environment-free capability of the generators Is due, as indicated, 
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to the cooling systems incorporated in their design. Briefly, these cooling 
techniques operate as follows: 

Oil-cooled machines utilize engine or hydraulic oil from the existing 
systems in an aircraft. Oil enters the generator at the mounting pad, is 
circulated through the stator and rotor, and is returned to the mounting 
pad for re-entry into the original system. Heat flow characteristics of this 
technique are excellent, eliminating all generator hot spots. 

Vapor-cooled machines use "·ater as the coolant. \Vater from a reser
voir is injected under pressure into the generator's hollow shaft. Cen
trifugal force propels the water in spray form, through four ports, scatter
ing it on the internal surfaces of the machine. As it picks up heat from 
these surfaces, the water vaporizes, and the resultant steam escapes through 
an exhaust port. 

Thermal lag machines require no cooling. They have been specially 
designed to deliver their full-rated outputs for specified periods of time 
under excessive temperature levels. Presently, these machines are par
ticularly effective aboard missiles designed for relatively short-duration 
flights. 

A prime significance of these J & H environment-free developments 
lies in their pointing the way toward a standardized approach to electric 
system design and procurement. 

Among the other notable J & H firsts during 1956 were the G180 a-c 
generator, the G23-5 d-e generator and the GC150 power transformer. 

Along its development of ancillary system components, J & H intro
duced ne\v control panel, regulator, circuit breaker. inverter, com•erter, 
relay and special unit designs during 1956. ?\:Iany of these new designs are 
for use with the Company's environment-free generator lines. although 
even these are available and adaptable separately to existing system designs. 

Total sales for the year were behveen $20-25-million and the backlocr 
of unfilled orders was approximately $19-million. Employment totalled 
2,200 and production floor space exceeded 600.000 square feet. 

On ~lay 31, 1956, Kaiser Alumi.num & Chemical Corporation, 
fully-integrated producer of aluminum and aluminum mill products, com
pleted its first ten years in the aluminum industry. During that ten-year 
span, the company's production of primary aluminum increased from 
59,802 tons (1946-47 fiscal year) to 427.267 tons. Net sales rose from 
$45,418,000 to $330,712,000, and net earnings from $5,338,000 to $43,-
293,000. 

The company entered its second decade with a major construction 
program underway which, when completed, will enlarge its annual capacity 
by more than 50 percent. 

Principal units in this latest expansion program include an alumina 
plant at Gramercy, Louisiana, and a rolling mill and aluminum reduction 
plant at Ravenswood, ·west Virginia. 

The Ravenswood mill will enable the company to provide the aircraft 
industry with a greater supply of critically needed stress-relieved aluminum 
plate. 
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The Ra,·enswood plant will also include modern heat treating facilities 
and ultrasonic testing equipment for detection of below-surface flaws in 
aluminum alloy plate. Ultrasonic inspection, plus the high quality ingot 
resulting from degassing and metal handling techniques developed by the 
company's Department of Metallurgical Research, make aluminum plate 
ideally suited to the aircraft industry's critical requirements. 

Another phase of Kaiser Aluminum's construction program of special 
interest to the aircraft industry is the $6.25-million expansion of its Hale
thorpe, lVIaryland, extrusion plant. Additional equipment, including four 
new extrusion presses, is being installed at Halethorpe which will raise 
the plant's output from 24 million to 46 million pounds of extruded shapes 
annually. 

The year 1956 saw the commencement of full-scale production from 
the two 8,000-ton extrusion presses at the Halethorpe heavy press plant, 
which Kaiser Aluminum operates for the U. S. Air Force. The presses 
produce hollow and solid shapes up to 17 inches in maximum cross-sectional 
dimension and flat sections up to 32 inches wide. 

Auxiliary equipment includes one of the nation's most advanced-design 
billet casting stations. Developed by Kaiser Aluminum especially for the 
Air Force heavy press program, the units can cast billets 20 inches in 
diameter, 24 feet long and weighing more than 6,000 pounds each. 

Kollsman Instrument Corporation, subsidiary of Standard Coil 
Products Co. Inc., entered a new phase of manufacture in 1956 and made 
significant strides in many facets of its operations. Marking the fruition 
of an intensive ten-year program in the research a.nd development of 
complex automatic navigation and flight control systems, substantial pro
duction orders were received for the new instrumentation. The trend in 
these systems, which are presently designed for manned aircraft, is toward 
automation and the diminishing of human participation. They comprise 
sensing, measuring, and computing features, and utilize electronic, elec
trical, mechanical, and optical components. 

In general, the activities of the Kollsman Research and Engineering 
Laboratories were directed to systems for rapid and accurate navigation 
of manned and unmanned aircraft, and to systems for flight control. 

During the year production was launched on the new Kollsman auto
matic astrocompass. Starting with an initial $4.5-million production order 
from the Air Force, subsequent contracts amounting to $26-million were 
being negotiated at year's encl. In the field of navigation equipment, the 
demand continued for such instruments as periscopic sextants, hand-held 
sextants, the sky compass, and other various classified navigational systems. 

Furthermore, many types of flight control systems, air data computers, 
and special devices, which combine pressure mechanisms with electronic 
equipment were produced. 

The Kollsman Integrated Flight Instrument System gives. the com
mercial pilot precise and complete interrelated flight data. Designed _by 
Kollsman engineers for all high performance transport aircraft, this sys-
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tein is a signilicant step toward soh·ing of the problems of altitude sepa
ration, cruise control. and dead reckoning navigation. 

Volume production continued on the KolJsman line of sensitive and 
high range precision altimeters, Mach airspeed indicators, sensith·e air
speed indicators, true airspeed indicators, and ~Iach-meters. Large orders 
were filled for cabin pressure control systems, thrustmeters, tachometers, 
compasses. vertical speed indicators, pitot and pitot static tubes, and Yarious 
types of special flight research units. Also in quantiy producion were 
comhination differential and absolute pressure instruments. baroswitches. 
weather instruments, and precision optical components. Synchrotel trans
mitters, pressure switches. and pressure monitors were in wide demand 
for guided missile application. 

l\'lotor production at KolJsman remained at approximately the 1955 
level with concentration on precision induction motors and rate generators. 
The overalJ picture showed an increase in the number of motor units 
made for Kollsman end-items. 

At the beginning of the year. the total number of Kollsman employes 
was 3,600. By the third quarter, the figure had risen to 4,600 employes. 

The trend toward complex instrument systems was emphasized by 
the expansion of the Service Engineering Department which added to its 
functions a new group to study systems and products during the design 
stage in order to ascertain service requirements and technirtues in advance 
of production. This group is the source for field sen·ice specialists 
thoroughly skilled and experienced in the installation. maintenance. and 
-overhaul of each new production item. Another new engineering service 
section is the Technical Analysis and Reliability Group which compiles 
data on product reliability and performance in the field. The group main
tains automatic record system reliability studies and coordinates them with 
the Military's Product Improvement Program and similar programs con
ducted bv commercial aviation. 

To expedite the training of ::\1ilitary and Commercial personnel in 
the operation and sen,icing of new instrumentation. Kollsman re-organized 
and expanded its Instrument School. 

In the fall of the year, a new Kollsman manufacturing facility in Syosset, 
Long Island, was completed. Located on nineteen and a half acres of 
Kollsman-owned property, the new building is a one-story, fireproof. steel 
frame and masonry structure with an area of 157.000 square feet of manu
facturing space. It has provision for assembly. machine shop, shipping. 
receiving. and other departments, and will accommodate an additional 1.400 
employees. 

Orders received during the first ten months of 1956 amounted to $34-
million. A $50-million backlog for unfilled orders was anticipated by the 
end of the year, with shipments amounting to about $36-million. 

The volume of Kollsman subcontracts to small business grew in pro
portion to the increase in orders. To help subcontractors meet the Kolls
man standard of precision, the Company gave assistance on technical 
·maiitifacturing problems and prm·ided special instrumentation and equip-
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ment wherever necessary. Cooperation with subcontractors extended to the 
dissemination of information on quality control techniques and work 
scheduling. 

In completing its eighth consecutive calendar year, Lear, Inc., esti
mated shipments of about $62-million and new business of approximately 
$70-million for 1956. Backlog at October 1 was $57,682,000. In four years 
since 1952, the net worth of the company has approximately doubled. Pay
roll is about 4,700. 

The company built and equipped a 20,000 square-foot laboratory and 
office building at Santa Monica to house the western engineering contingent 
of its Grand Rapids instrument products division; also added 14,000 feet 
of floorspace to its Elyria, Ohio, plant. At the latter location, complete 
new facilities were installed for manufacture of electric motors to power the 
division's line of pumps and related airborne devices. Such motors previ
ously were purchased elsewhere. At year end, architectural plans were 
complete for a 170,000 square-foot production facility at Grand Rapids 
airport, Michigan, to supplement existing engineering and manufacturing 
buildings at that city. 

During 1956, development and manufacturing subsidiaries were es
tablished at Geneva, Switzerland, and Munich, Germany, under the re
.,;pective corporate names of Lear S. A., and Lear Electronics GmbH. 
By year end these activities, with a combined payroll of about 100, mostly 
engineers, were active in development and starting production of airborne 
instruments and communication equipment to meet European needs. 

Licensees in France ( Intertechnique, and Societe Generale des Equipe
ments) and in Il:aly ( Galileo) continued successful application of Lear 
products on many European military and commercial airplanes. The 
Sud Est Caravelle, commercial jet transport, equipped with a Lear auto
matic flight control system, went into regular service for Air France 
between Paris and Algiers. This was the first American autopilot applied 
to a European commercial jet aircraft. The production version of this 
autopilot is completely transistorized. Lear's Grand Rapids Division also 
announced application of an automatic flight control system to the Swedish 
SAAB delta wing supersonic J -35 fighter, and an automatic stability aug
mentation system on the Dassault Mystere IV supersonic fighter. Mean
while a Lear autopilot in production for the Boeing KC-135 transport
tanker was the first American autopilot ever applied to a jet transport. 

At home, the company was able to reveal a substantial increase in the 
number of product applications to the nation's most advanced guided 
missiles, and to the new "century series" of supersonic fighters. Among 
these products were gyro-stabilized platforms and coordinate converters; 
data link equipment; fuel, lube, and air pumps; rocket-engine fueling 
nozzles and fuel intake adaptors ; and rocket-engine test stands. Also, the 
Lockheed X-7 ramjet test vehicle for which Lear has been producing major 
components for nearly seven years was disclosed by Air Force spokesmen. 

Another dramatic product announcement was an automatic wings
level bombing system by which the precise and complicated maneuver 
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of low-altitude nuclear weapon delivery is accomplished on virtually a 
hands-off basis due to a tie-in with the Lear L-10 autopilot. New auto
matic flight control systems and instruments for helicopters \vere intro
duced. The company's vertical gyro instruments, including advanced 
,·ersiom. continued to be produced for nearly all high performance air
craft. An exceptionally lightweight gyro-stabilized compass for all-latitude 
navigation also went into volume production, along with a new line of 
miniature rate gyros. 

Improved new lines of automatic direction finders, flight instruments 
and communication radios were placed in production late in the year at the 
LearCal Division, Santa :Monica. These include a patented technique called 
the Lear Self-Correcting Automatic Navigation system. 

The Aircraft Engineering Dh·ision, also at Santa Monica. introduced 
the Mark II version of its Learstar executive transport. In this conversion 
program, present Lodestar owners are enabled to retain existing interiors 
and equipment, and buy primarily the structural and aerodynamic altera
tions by which Lear has greatly increased the speed and range of the 
original airplane. The 1\Iark I model includes modernization and remanu
facture throughout, including equipment and interior. 

Contracts for systems work involved supersonic jet engine air inlets, 
and thrust reversers. An outstanding Lear "first" during 1956 \Yas the 
application of a tubeless three-axis damping system to the sensationally fast 
Lockheed F-104 now entering high priority production. This was the 
first three-axis application of the body-axis stabilization principle which 
Lear pioneered \Yith rudder-axis dampers on a large proportion of 
America's best known jet fighters. 

The Liquidometer Corporation of Long Island City, N. Y., con
tinued its development and production of liquid quantity gages and posi
tion indicating systems for aircraft during 1956. 

Operations in the \Vest Coast area were expanded as the result of a 
newly constructed building in Los Angeles. This new facility, besides 
providing sales and engineering sen·ices. has the latest equipment for the 
overhaul and repair of the <.:ompany's line of products for aircraft and 
missile use. 

One of several Liquidometer developments during the year was a liquid 
oxygen quantity gage. This new gage. highly resistant to shock and vibra
tion, employs a capacitor-type sensing unit in the liquid oxygen container. 
A self-balancing bridge network measures and indicates liquid quantity. 
The only moving parts are those in the motor driven indicator. The 
amplifier section of the self-balancing bridge system can be supplied with 
either vacuum tubes or transistors. 

Another Liquidometer development in 19.36 was a miniature magnetic 
amplifier relay that weighs only six ounces and has extremely high sensi
tivity and vibration resistance. Designed for use in guided missiles, air
borne computers and circuits employing photocells, transistors or ther
mistors, the relay fits in an envelope measuring only 1 ;1 inches by 2~ 
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Lear MA-l compass system 

inches . This unit has a sensitivity of 80 microwatts for a zero to 5,000. ohm 
resistance source, decreasing to 100 microwatts for a 15,000 ohm source . 

. Minneapolis-Honeywell's major production flight control systemS· 
durino- 1956 were for North American's F-100 Super Sabre and McDonnell 
Aircr~ft'~ F-101 Voodoo, the nation's two top-production supersonic air
craft. The division also produced systems for Canada's CF-100 fighter and 
the new Douglas B- and RB-66 light bomber. 

Honeywell's Aeronautical Division was named as associate prime to 
Radio Corporatjon of America to develop and produce the most highly 
complex flight control, communications, special weapons and navigational 
system yet devised for a manned aircraft. The RCA-Honeyvvell " Integrated 
Electronics Weapons System" l'vill be manufactured for Canada's new 
CF-105 supersonic jet fighter. The division was also developing other 
systems for a number of aircraft and missiles. 

The Aeronautical Division hit record highs in employment and scope 
of physical plant and equjpment. The division employed 6,000 in Minne
apolis representing a fifth of the Honeywell ,corporation's 30,000 employees. 

Several hundred types of components and systems were in production 
during the year. Besides the basic fi eld of flight control, HoneJivell's . 
Aeronautical Division was producing components and systems for inertial 
guidance, special weapons developments, a score of gyroscopic applicatioi1s 
and a complexity of engine ,control and measurement devices. 

. D~monstrated publicly at the 1956 Air Force gunnery meet was a .new 
bombmg system that Honeywell has been manufacturing for J\ir Force 
and Navy fighters and fighter bombers. ' - · 

Gyroscopic engineers during the year put into pi·oduction a ;11'e\Y .. member 
of the HIG gyro family called the Miniature Integrating c Gyroscope · 
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(MIG ) . The :::viiG is just 2.0 inches long and \\ eighs les- than a half 
pound. 

Another major freld for the _\ eronautical Di, ision was the development 
and production of transistorized and miniaturized engine controls and 
instruments fo r miliL.<ry and .commercial aircraft. 

Significant ·progress was made during the year on several aircraft 
jnstruments, including new miniaturized Yersions of the i\lach and altitude 
-controllers which are used in au tomatic fli ght control s; ste11r . T he division 
also began development ·work on a central air data computer which will 
supplant several separate de> ices and provide addi tional information to 
flight control y tems or pilot such as true airspeed, angle of a ttack and 
others. 

Instrumentation and human engineering research and design adivities 
during the year were accelerated considerably. R esults in these areas 
during 1956 included development of a Mach indicator and altitude-flight 
director. Significant studies were made in the areas of engine instrumenta
tion, map displays and plane-engine condition status repor ting. 

During 1956 Pacific Airmotive Corporation continued to be a maj or 
factor in the modification repair and overhaul of pri ate, commercial and 
military aircraft, including the rebuilding, overhaul and testing of aircraft 
engines , varied accessories and parts . Only private maintenance facility on 
the \ iVest Coast equipped to overhaul j et engine accessories and modify jet 
engines, PAC received its first jet aircraft overhaul contract in September. 

The company's Burbank engine shop increased its '·orkload approxi
mately 50 percent over 1955 through long-ter m 0\ erhaul contracts "ith 11 
commercial air carriers. A new A ir F orce contr act covering the overhaul of 
497 helicopter engines was awarded to PAC i.n September 1956. 

Pacific Airmotive pressurized container 
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The company's military aircraft division located at Chino, Calif., modi
fied more than 200 F-86 Sabre jet aircraft for the Air Force, as well as 
working on a C-47 aircraft oyerhaul contract valued at approximately $5.5-
million. 

The company's design and manufacture of specialized test and ground 
support equipment for the military services and the aircraft industry in
creased approximately 30 percent in volume in 1956. 

Test stand design and production during 1956 included cabin pressure 
regulator test stands, fabric burst testers and stands to test the pilot's 
oxygen demand regulator. An advanced universal hydraulic accessory test 
stand capable of testing most aircraft hydraulic fittings, hoses and pumps 
were also produced. 

In addition to producing test equipment such as hydraulic and fuel 
·pump run-in test stands, specific gravity test stands and gas temperature 
control stands, PAC developed an electronic governor to prevent overs peed 
of hydraulic flow meters. Other electronic devices are being incorporated 
by the company into fuel flow and other test stands. 

Sales for the nine months ended August 31, 1956 were $14,759,926. 
compared with adjusted sales of $14,230,118 for the same period in 1955. 

Effective November 1, 1956, Pacific Airmotive purchased from Lea.r. 
Inc., all the outstanding shares of Learcraft Conversions, Inc., renamed 
PacAero Engineering Corporation. 

With its 75,000 sq. ft. of hangar space and 170,000 sq. ft. of ramp area 
on Santa Monica airport, PacAero Engineering can handle any aircraft up 
to and including the DC-7 and Super Constellation. 

The Tube & Hose Fittings Division of Parker Appliance Company 
continued to manufacture and sell tube working tools to the aircraft in
dustry during 1956. Included were tube cutters, tube flaring machines and 
hand flaring tools, hand tube benders and bench mounted tube benders. 
A significant portion of the· synthetic rubber o-rings produced by the 
Rubber Products Division of Parker were sold to the aircraft industry. A 
new product of this division-Unicellular Rubber Floats-had important 
applications in the aircraft industry. Both these divisions had increased 
production programs resulting from the increased demand for their 
products. . 

Rohr Aircraft Corporati.on, Chula Vista, California, during 1956 
added 300,000 square feet to its manufacturing fadlities, bringing its total 
space to 2,250,000 square feet. It also began construction of a 39,000 square 
foot assem?ly plant at Auburn, \Vashington, where jet pods for the Boeing 
KC-135 wtll be assembled. 

In addition to the production of power packages and pods and other 
major assemblies for five commercial and ten military airplanes, Rohr also 
has an extensive program for the production of stainless steel honeycomb 
sandwich panel structures, metal bonded panels and high strength weld
ments. 

In the commercial field Rohr is manufacturing power packages for the 
Boeing 707 jet Stratoliner, the Convair 440 Metropolitan, the Douglas 
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DC-7 and the Se\·en Seas. the Lockheed Super Constellation and the 
propjet Electra . .Military planes for which the company also builds power 
packages and pods include the Boeing B-52 and KC-135, Convair T-29, 
C-131, Lockheed P2V and C-130. 

Company sales for the year ending July 31 amounted to $90,027,159. 
<~n increase of 9.2 percent over the previous year. As of December 1 the 
backlog was $195-million, of which 37 percent was for commercial pro
duction. Employment on that date was 9,200 and another 1,000 were ex
pected to be added within six months. 

Simmonds Aerocessories, Inc., during 1956, substantially increased 
its activity in the research and development of capacitance type fuel meas
l.trement and fuel management systems. Keeping pace with industry by 
.improv{'ments in the transistorized circuitry of fuel gaging equipment, 
Simmonds engineers succeeded in increasing accuracy and reliability while 
at the same time reducing weight and cost. 

A new plastic tank unit (or probe), type :\.I-2, developed to reduce 
weight to a minimum and permit disassembly for service proved successful. 

Simmonds offered to the aircraft industry, fuel measurement and fuel 
management systems in the following configurations: 

A three unit, \·acuum-tube system, consisting of light weight tank units, 
indicator. and amplifier-bridge; light weight tank unit, with a combined 
indicator and vacuum-tube type amplifier-bridge unit; and light ·weight tank 
unit and combined indi<:ator, housing a transistorized amplifier-bridge. 

Numerous installations were made of the Thermistor Liquid Level 
Sensing System. This system prov~des reliable, accurate and trouble-free 
indication of liquid level, independently of the gaging system. The level 
sensing system is capable of operating a light to indicate whether the liquid 
is above or below a certain level. or can provide control to start and stop 
pumps and operate valves to transfer liquid from one tank to another. 

A True \Veight Gaging System was developed which is based upon new 
concepts of gaging accuracy. The relationship between the delectric 
constant and the density of a fuel is no longer assumed. These factors are 
independently determined and are constantly used in the fuel gage circuit 
to continuously correct the basic circuit so as to always indicate true 
weight. 

Simmonds SU Fuel Injection System successfully passed the 150 hour 
CAA qualification tests on both the Lycoming GS0-480 and the Air Cooled 
?viotors 0-335-5 engines. Prototypes were installed on nine other types of 
aircraft engines. SU Fuel Inje\:tion is installed on the Lycoming 320 
engines used on the Super "V" Bonanza conversion and continues in full 
scale production for ordnance vehicles for the Ordnance Department of 
the U. S. Army. 

Duding the year, the company continued development on SARA.H
Search And Rescue And Homing Equipment-and c<>mpleted several 
applications. · · 

A new line of heavy duty arctic aircraft latches was aiso developed. 
Research and engineering continued on push-pull controls and an 
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especially noteworthy application has been completed requiring heayy duty 
performance under high temperature in the control of the afterburner 
aperture .... 

Solar Aircraft Company, San Diego, during 1956 continued a 
diversified production program of small gas turbine engines, jet and 
reciprocating engine components, airframe structur.es, and missile com
ponents. 

A new pod mounted version of the company's 50 hp Mars gas turbine 
engine was introduced. The small engine, mounted in pods beneath the 
wing, is being used to supply airborne auxiliary electrical power for the 
Convair C-131B flying test laboratory. The units are also being produced 
for the KC-97, Douglas C-124C Globemaster, and the Lockheed C-121C 
Super Constellation. 

Under Air Force contracts, new air bleed compressor versions of the 
500 hp Solar Jupiter gas turbine engine were embodied in multi-purpose 
vehicles to provide ground support for starting advanced types of jet 
engines, and to air condition planes. They are scheduled for use in the 
support of the Douglas B-66. The Air Force designation for the new 
compressor pack is MA-2. 

The manufacture of all-metal honeycomb structures and aluminized 
and ceramic coated metals for high temperature and corrosion resistance 
continued. New highly specialized brazing techniques for the manufacture 
of honeycomb were accomplished through the design and installation of the 
Solite furnace-a bell shaped elevator type furnace capable of maintaining 
consistent temperatures .up to 2150°F. 

Production started on stainless steel nacelle barrels for the Lockheed 
1649A and a number of other airframe and missile components. 

The company continued production of intricate stainless steel com
ponents for the Wright-Aero ]65, for the ]57 for both Pratt & Whitney 
and the Ford Aircraft Engine Division, and for the new Allison and 
General Electric turboprop and jet engines. . 

Plant area for the San Diego engineering division was increased 27,000 
sq. ft. to house the 50 percent increase in engineering personnel. A new 
45,000 sq. ft. Airframe Parts plant was established one block from the 
main San Diego plant to accommodate expanded production in this cate
gory. To handle the increasing volume of gas turbine research ;:tnd develop
ment work, a new testing laboratory containing five additional test cells was 
completed in San Diego. 

Construction began on a 117,000 sq. ft. addition to the Des Moines, Iowa 
plant which, when completed, will bring the total plant area for both 
plants to 1,227,000 sq. ft. 

Total employment on April 30, 1956 was 5,337, up from 4,653 a year 
earlier. 

Sales for the year ended April 30, 1956, totaled $51,645,522 and backlog 
more than doubled during the year. 

To insure its continued ability to meet expanding commitments in an 
increasingly complex air world. the Sperry Gyroscope Company in 1956 
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.Pilots test Sperry Helicopter control system 

established several new, special ized organizations and di-visions, both at 
its Great Neck, N . Y . headquarters and elsewhere in the nation. 

Sunnyvale Research and Development Center, Sunny' ale, Calif.- an 
ultra-advanced laborato ry facility, nea r Palo Alto, for conducting advanced 
research in the fields of rada r, fi re control, servo mechanisms and missile
systems. 

Sperry Utah Engineering Laboratory, Salt L ake City, Utah- an ex-
pansive engineering laboratory facility on 28 acres to provide advanced 
research in critical, highly-classified weapon systems. 

Microwave Electronics Division, Great N eck, N . Y.-an autonomouS
organization, incorporating special facilities and technical " know how" for 
supply of vital microwave systems instrumentation and support equipment 
for critical weapon systems. 

Electronic Tube Division, Great N eck, N . Y.- an autonomous organiza
tion with expanded facilities for the developmen and production of micro
wave tubes and special electron devices. 

Sperry Gyroscope Company also coordinated for its parent company 
the formation of the : 

Sperry Phoenix Company, Division of Sperr) Rand Corp., Phoenix, 
Ariz.-initial construction of which provides for a $2-million manufacturing 
facility and a flight research center, on some 500 acres, for development 
and production of advanced flight and engine control systems, and allied 
aviation instrumentation. 
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Sperry Semiconductor Division, Division of Sperry Rand Corp., Nor
walk, Conn.-a specialized production laboratory for development of 
highest quality transistors required in advanced weapons and supersonic 
flight systems. 

Continued high emphasis was placed on research and development in 
critical aviation equipment and systems, especially in the fields of inertial 
guidance, countermeasures, air defense and missile guidance radars, and 
automatic check-out equipment for modern weapons. 

Manufacturing volume remained high in ( 1) pulse and continuous 
wave radars, (2) bombing-navigation systems, ( 3) guided missiles, stabili
zation and guidance systems, ( 4) automatic fire control systems ( 5) flight 
and engine control systems, (6) advanced aircraft instrumentation, (7) 
support equipment for evaluation of weapon performance and (8) spe
cialized electronic tubes for all types of high-powered radars (see Year
book, 1955 edition.) 

High among Sperry's major aviation contributions was development 
by its Aeronautical Equipment Division at Great Neck of a revolutionary 
electronic system, providing for "hands off" automatic, precision control 
<Jf commercia~ jet airliners. 

T~e system---<:alled the SP-30-represents the ·first major ad~ance in 
the fttght control field in a decade. It incorporates many new destgn con
cepts and is expected to provide turbo-prop and turbo-jet aircraft with 
1evels of ai_r safety and passenger comfort, surpassing anything protluced 
by Sperry 111 40 years of automatic pilot development. 

Sperry's Integrated Instrument System, currently being produced in 
Yolume for a wide variety of conventional airliners, has been integrated 
with the SP-30 system. 

I_n 1?56. after, almost five years of research, !ncorpor~ting exh~u~t.ive 
studtes 111 Sperry s own helicopter, the Aeronautical Eqmpment Dtvtston 
began manufacture of a miniaturized flight control system for rotary 
aircraft. 

The s~stem precisely and automatically stabilizes a helicopter during all 
normal ftt~ht, hovering, landing and take-off maneuvers, regardless of 
adverse wmd and weather conditions. It is adaptable to remote-controlled 
pilotless ~ight. . . . 

-r:he ltghtwetght, transistorized system-~htch featu:es control stt<:k 
steenng--can be used for either full or parttal automatic control. It ts 
~xpect~d to _br?aden the role of helicopters in militarr, commercial a?d 
mdustr~al mtsstot;s because it provides these com~ar~tlvely unstable atr
craft wtth new, htgh levels of stability, safety and ptlotmg ease. 

Sperry's Aeronautical Equipment Division also maintained a high 
manufacturing volume of flight control systems for other aircraft. Chief 
among these were the A-12 system for a wide variety of commercial air
-craft and the A-14 system, designed expressly to meet critical Air Force 
requirements for the B-52, for which Sperry also is producing an advanced 
K-Bombing navigation system. 

USAF also announced that Sperry is a prime developer of a critical 
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operational system, contributing to the increased capability of the B-58 
Hustler. 

The Aeronautical Equipment Division announced development of an 
extremely lo\\·-drift compass system to insure precise navigation on long 
over-water and polar flights. The all-transistorized equipment, called the 
C-10 Gyrosyn (R) Compass System, provides a random drift rate of le~s 
than three degrees-per-hour. The system also incorporates automatic 
compensation for earth rate drift of the gyro. 

Sperry's large-scale entry into the critically important field of precision 
engine controls was announced when the Aeronautical Equipment Division 
developed and delivered advanced systems for turbine-powered aircraft. 

\Videspread adoption by the Air Force of Sperry's electronic engine 
analyzers for use in connection with propeller-driven aircraft signaled still 
another increased production effort. 

Specialized efforts by various Sperry organizations enhanced the 
company's position as a major producer of guided missiles and varied 
missile systems. The supersonic Sperry Sparrow I. first air-to-air guided 
missile to attain operational status, ·was produced in volume for the U. S. 
Navy, ·which assigned the weapon for wide defense use by both tht> 
Atlantic and Paci-fic fleets and the Sixth Fleet in the :-.Iediterranean. 

High manufacturing schedules also were achieved in connection with 
other Navy weapons: stabilization systems for the Chance Vought Regulus, 
surface-to-surface missile, and guidance radars for the Convair Terrier. 
surface-to-air missile. In all, the company was engaged in 12 missile 
projects. Sperry also received large new contracts from USAF for the 
development of microwave command guidance systems for highly-spe
cialized supersonic drones. 

Continued high production of advanced airborne radars was main
tained with emphasis being placed on the manufacture of Sperry-developed 
APN-59 and APN-69 systems for USAF, as well as various fire control 
and long-range search radars. 

The company's pioneer efforts in the field of automatic electronic 
checkout equipment for complex systems were pointed up late in the year 
when Sperry's Microwave Electronics Division disclosed development of 
RACE (Rapid Automatic Checkout Equipment). First such system to 
bring mobile automation to tactical combat areas, RACE-within minutes 
-tests and troubleshoots individual components of complex missile systems. 
as these weapons are made ready for launching. Other versions of the com
puting equipment-in appearance, a simple one-man-operated console
will be used to test complete supersonic aircraft systems and fire controL 
systems of the Air Force, Arnw and Navv. 
- Greater protection against counter-rad~r tactics of a prospective enemy 

was assured by Sperry's Electronic Tuhe Division through the deYelop
ment of a new type of traveling wave tube constructed entirely of meta! 
and ceramics. Far superior to conventional glass predecessors in with
standing shock, vibration, and heat the new metal components bring ad
ditional important capabilities to advanced ra(lars and missile systems 
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being produced at Sperry. The new metal tube is lighter, more compact 
:in design, and achieves the greater power and versatility needed for 
modern electronic systems. 

Sperry's Microwave Electronics Division scored another important first 
with the introduction of new control components, called ferrite devices. 
Manipulating radar energy magnetically, under precise electrical control, 
the new microwave components act as electronic "traffic cops" by regulating 
the amount of energy transmitted and received in the systems in which 
they are used. Smaller, more versatile and simpler in design than the 
many mechanical components they are replacing, ferrite devices are making 
-possible many unusual advances in all types of radar systems. 

Sundstrand Aviation, a Division of Sundstrand Machine Tool Com
·pany, Rockford, Illinois, successfully continued production of Constant 
Speed Drives in 1956. The hydro-mechanical constant speed drive is the 
primary product of Sundstrand Aviation. Other products related to the 
drives are ·field test stands and overhaul test stands for both the militarv 
and industry. Further diversification in aircraft accessories are speci~l 
gearboxes and a newly introduced line of aircraft hydraulic motors. 

In 1956, 12,000 Sundstrand Drives were in use all over the world, 
:accumulating 2,104,000 flight hours. Aircraft with the drive included the 
B-36,. P5M, B-47, F3H, B-66. F-101, F-102 and F-100. Other new 

:applications now flying are the KC-135, B-57D, RB-66, B-47E, F -106A, 
XP6M, B-52 and B-58. Sundstrand Aviation received contractual agree
:ments for applications on the GZ-17, C-132, Regulus II, Navaho, Snark and 
foreign aircraft such as the RCAF CL-28 and CF-100. 

The first American jet airliners, the Boeing 707 and Douglas DC-8. 
selected the Sundstrand Drive for their electrical systems. 

Employment increased from 1.687 employees in October 1955 to 
2,053 employees in August 1956. Plant expansion was also prominent. 
During 1956 construction was started on a new High Temperature Labor
atory costing one half million dollars. New additions brought total facilities 
to 438,700 square feet. 

Sundstrand Aviation-Denver employee growth \vas from 116 em
ployees in October of 1955 to 1,057 employees in August of 1956. The 
Denver plant has 161,000 square feet, of which 131,000 square feet is 
devoted to manufacturing constant speed drives with over $7 -million of 
special machinery and equipment. 

Sales for 1956 reached a new high of $36-million. 
The major fields of endeavor in the Research and Development Pro

gram in 1956 were high temperature lubricants and materials to be used 
with the higher ambient temperatures required by modern aircraft. 

Thompson Products, Inc., of Cleveland, Ohio, through its staff and 
·divisional organizations, continued in 1956 to expand its research, devel
·opment and manufacturing facilities in addition to its product areas in the 
:aircraft, missile and rocket equipment fields. 

The Aircraft )Jew Devices group of Staff Research and Engineering 
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was actively engaged in the development and production prototype fabri
cation of specially designed auxiliary power units, turbo generators and 
hydraulic and pneumatic control systems. The company's Aircraft Fuel 
Systems Laboratory, located in Inglewood, California, was engaged by 
major aircraft companies in the study of fuel handling problems as they 
relate to high altitude and high temperature conditions. ).Iuch of the 
work of this group required the actual construction of equipment to simu
late flight conditions to be encountered by the proposed missile and aircraft 
fuel systems. 

The Gas Turbine Laboratory operated by Thompson Products' staff 
engineers for the U. S. Navy, was officially dedicated on June 1, 1956, 
although the facility was completed and shakedown tests were conducted 
late in 1955. Additional shakedown operations conducted in the early 
months of 1956 included tests on the facility's high-vacuum heated spin 
pit using a multiple thermocouple instrumental jet engine turbine wheel. 

The Accessories Division of Thompson Products continued in 1956 
to be one of the leading suppliers of aircraft fuel booster pumps. Continued 
improvements in pump design resulted in performance imprO\·ements in 
the order of 10 to 20 percent. 

The division's line of air turbine water injection and afterburner pumps 
was improved by a development that protects the unit in event of loss of 
fluid at the pump inlet. This device does not affect the efficiency of the unit 
at normal operating speeds and does not add additional weight as com
pared to previous designs. Also a 20,000 rpm engine driven centrifugal type 
afterburner pump was developed during 1956, which does not require 
de-clutching for non-afterburner use. For use with the foregoing pumps 
and control valves, the Accessories Division of Thompson Products has 
developed an engine and tested a spill type main nozzle and air atomizing 
afterburner spray bar, both of which offer significant improvements in high
altitude combustion limits. 

A continuous laboratory facility building program was carried on by 
Accessories Division, during 1956, at the Euclid, Ohio plant. In addition 
to the $12-million laboratory facility maintained by the division, an 
announcement was made on October 4, 1956 that a new $10-million facility 
for testing auxiliary power units and fuel systems for rockets and missiles 
was started on a 1,000 acre tract of land near Roanoke, Virginia. This 
laboratory facility is scheduled to be completed by 1961. 

The Electronic Division of Thompson Products has concentrated its 
engineering and production efforts, during 1956, to provide magnetic 
amplifiers, frequency discriminators, load sensing units, modulating actu
ators, current transformers, tachometer and gear box used in an alternator 
drive. Advancement was also made in the state of the art of coaxial, wave
guide, and lobing switches. 

The Jet Division of Thompson continued, in 1956, to be the largest 
manufacturer of jet engine compressor blades and turbine buckets. High
lighting the division's activities during the year was the completion of the 
process development laboratory facility which is concerned only with the 
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"So far as we in the Navy can see today, the n1anned air
craft will continue to play a major role in Naval warfare. 
Guided missiles and other new developments are of course 
coming along. But they will augment our striking power. 
We see nothing in sight that is going to put the manned 
aircraft out of business." 

-ARLEIGH A. BURKE, 
Admiral and Chief of Naval Operations, US N 
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developments of new manufacturing techniques and metallurgical process 
for aircraft, missile and rocket components. Also an experimental manu
facturing and pre-production facility was completed to permit the company's 
research engineers to study advanced problems in rolling, welding, forging 
and other production manufacturing techniques. 

Company-wide employment at December 31, 1955, stood at 21,218, 
compared with 21,531 at the end of 1954. On September 30, 1956, Thomp
son's total employment was 21,939. 

Sales were up in the first nine months of 1956, running slightly ahead 
of $214,478,664 for the same period of 1955. Aircraft sales continued to 
move higher, more than offsetting the year's lower levels of automotive 
shipments. 

It is anticipated that the company's total sales for the year would be 
somewhat higher than the $286-million of 1955, and that the earnings 
would also compare satisfactorily with last year's. 

Vickers Incorporated, Detroit, Michigan, manufacturer of oil-hydrau
lic systems and components completed the second phase of a three-step 
program aimed at expanding the company's aircraft products manufactur
ing facilities by occupying a new 130,000 sq. ft. plant in Jackson, Mis
sissippi. The new plant is devoted exclusively to manufacturing products 
for the aircraft industry. Part three of the program calls for a new facility 
on the west coast; plans for this are already underway. The first step, ex
pansion of existing facilities at El Segundo, California, was reported a year 
ago in the 1955 Aircraft Year Book. 

Additional emphasis was placed by Vid<:ers during 1956 on use of 
"packaging" concept in aircraft hydraulic system design. One significant 
example of this was the Vickers personnel rescue hoist system. Although 
applicable for all airborne winch installations, its development was primarily 
aimed at helicopter users. 

The constant gain solenoid selector valve introduced by Vickers in 
1956 was another example of the package concept. This is a "seven-units
in-one" valve that results in minimwn weight and envelope with a great 
reduction in the amount of external plumbing required. 

A significant advance in the .field of missile hydraulics made by Vickers 
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during the year was the miniaturized oil-hydraulic pump. This unit ts 
specifically designed for limited life airborne application and achieves 
unusually high power/weight ratios. Under optimwn conditions, certain 
models are capable of developing more than 6 hp per pound of total weight. 

Further broadening of its product line was accomplished by Vickers 
with the introduction of a hydraulic-powered electrical power package and 
an "off-the-shelf" in-line relief valve for airborne application. The power 
package is lightweight, compact and prO\ ides improved efficiency when used 
in place of a conventional inverter. It produce~ a-c power for newly de
signed systems and fo r electronic equipment added to aircraft s stems al
ready loaded to capacity. 

The in-line relief valve is a standard product which combines unusually 
&ccurate control and fast respOJ'lse with exceptionally "flat ' performance 
characteristics. A special high-temperature design is recommended for 
operation in the temperature range from 550°F. to 650°F. 

Wyman-Gordon Company, in 1956, succeeded in raising production 
of certain titanium forgings for plane power plants, into the ·olume cate
gory at USAF Plant 63 which the company operates in orth Grafton, 
Mass. It also registered advances in forging titanium plane frame com
ponents of intricate design. It successfully forged new high-heat resistant 
steel alloys as well as close tolerance, no draft plane frame parts of 
aluminum alloy. The plant with 112,860-tons closed die forge press 
capacity, produces forgings for the nation's principal plane and plane 
engine, makers. The 50,000-ton and 35,000-ton hydraulic, closed die 
presses placed in operation in 1955, went on round the clock schedules in 

Kollsman lnstTument Corp.'s integrated flight instrument system 
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the Spring and continued on the long-hour schedule remainder of 1956. 
Highest gain in kind of metal forged in North Grafton, in 1956 over 

1955, was titanium. Its production was tripled. Substantial gains were 
also recorded in aluminum and magnesium, but the steel total was prac
ically unchanged. 

Wyman-Gordon's Worcester plant, where jet-engine and missile power 
plant parts are forged, underwent an ambitious change in 1956. Involved 
were four buildings and eight related departments. Aim of a two-year 
study by the company's own engineers. was to streamline the inspection 
and shipping departments to enable the men to handle their work more 
efficiently and with greater ease as well as to further strengthen the strict 
quality and delivery controls demanded by the company itself, as well as 
its customers. The whole streamlining took place over a six month period, 
without loss of a minute in production time by dose scheduling of machine 
moving and installation of new equipment to replace old. Forgings now 
enter one end of the inspection department and, tr,ayelling in a straight 
line, end up in the shipping department where they belong, ·without once 
retravelling the line. 

Zenith Plas•ics Company, a subsidiary of Minnesota Mining and 
Manufacturing Co., during 1956 continued production of more than SO 
percent of the reinforced plastics components delivered to the aircraft in
dustry. The growth pattern established at the company's inception contin
ued, with an increase of about 15 percent in personnel, required by a similar 
increase in dollar volume of product. Current employment was approxi
mately 1200, with plant area of about 300,000 square feet. 

Zenith's products include critical electronics parts, such as navigational, 
weather, and fire--control radomes, structural and semi -structural compo
nents, such as wings, stabilizer fins, missile parts, etc., and non-structural 
items (window-frames, chairs, etc.). J ettisonable fuel tanks were under 
development, as were parts for high-temperature use, based upon silicone, 
epoxy, phenolic, and ceramic compositions. 

The Micronics Division of Zenith, devoted to electronics design, devel
opment, and test, more than doubled its personnel complement during the 
year. 

Zenith also, through the 3-M association, acquired plants for aircraft 
plastics fabrication at London, Ontario, and Bristol, Pennsylvania. A com
mercial plant at Bedford Park. Illinois, was also obtained. It was planned 
that the first of these new facilities ·will be in operation during 1957, and 
that all of them will be producing during 1958. To improve its facilities at 
the Gardena plant, an additional 15 acres was purchased adjacent to the 
present area. On this plot, expanded administration, engineering, fabrica
tion, and testing buildings were planned for early construction. , 

Supplementin,g their own large developmental research laboratory, 
Zenith has available all of the seryices of the 3-M: Central Research Labora
tory at St. Paul, employing over 1200 scientists and technical personnel 
devoted to basic investigations into new and improYed materials and 
processes. 
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CHAPTER TWO 

Department of Defense 

DRAMA TIC EVIDENCE of the importance of air power both at 
home and abroad, paralleled by equally dramatic U. S. adYances 
in supersonic planes, convertiplanes, and a score of other fields, 

combined in 1956 to make U. S. militan- aviation headline news throughout 
the year. Behind the news, blanketed by security. work on even 'more 
spectacular projects \\·ent steadily fonvard. . . 

Air power's vital role in defense \vas never more dramatically Illustrated 
than when General Nathan F. Twining. USAF Chief of Staff. visited 
Russia in June and returned to report to the Congress and the nation. 
Russia, he reported, "is progressiwly narrowing'' this country's _lead in the 
air. Soviet emphasis on its air might may conceivably result m Russian 
advances ahead of those here, particularly in new designs. General Twining 
reported. The Soviets are particularly strong in training technical and 
engineering personnel and in research and development. he added. 

Despite these warninrrs, General Twining was careful to point out that 
the Russians have not yet outdistanced us. ''Kothing,'' he said. ·'is superior 
to the best U. S. aircraft in comparable categories." 

That the U. S. aircraft industry was doing its job well and economically 
was confirmed a few weeks later when Rep. F. Edward Hebert (D., La.) re
ported on findings of his House A.rmed Services Subcommittee which 
devoted the spring to investigating profits in the industry. ' 

"The Subcommittee concludes, on the evidence. that there has been 110 
showing that, on the average, the profits allowed are excessive. 

"It is our opinion that the Government is getting Sl.-tbstantial value. 
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"The Subcommittee repeats its observation, often voiced by the members 
during the course of the hearings: This is an industry which cannot survive, 
on a comparable scale, without military production. The irrefutable evi
dence is that the moment military orders are either withdrawn or curtailed, 
the industry is in the doldrums. 

"What we have seen, then, is a national asset in facilities and proven 
capabilities for production, both in plants and skills, as a weapon for 
defense. 

"An examination of these plants and the personnel operating them is a 
source of confidence to the members of the Subcommittee who were able to 
complete such a tour. It is a plant and a force which we require 'in being' 
for our safety." 

The Twining and the Hebert testimony helped to mold the decision of 
Congress early in the summer on appropriations for air power. Final fig
ures on Congressional aviation appropriations for Fiscal 1957 were con
sistently ahead of the preceding year. To the Air Force went $16.4-billion 
(exclusive of public works), as compared with the 1956 appropriation of 
$14.7- billion. For aircraft and procurement Naval aviation got $1.7-billion 
as compared to $906-million in 1956, and the National Advisory Com
mittee for Aeronautics appropriation was up from $60.1-million in 1956 to 
$61.9-million in Fiscal 1957. 

Another investigating group, a Special Committee of the Senate Armed 
Services Committee, under Sen. Stuart Symington (D., Mo.), who as a 
former Secretary of the Air Force is a strong advocate of its expansion, also 
held highly-publicized hearings beginning in April. These promise to be re
opened early in 1957. 

Production planes, notably in the supersonic regime, continued to break 
speed and altitude records during the year. Experimental models gave re
peated glimpses of the future, especially in the convertiplane field. Heavy 
buying of helicopters was also indicated by the Army and the Marines. 
while all four air services reported continued progress in rockets and 
guided missiles. 

Leading in research and development was Project Vanguard, first an
nounced by President Eisenhower in 1955. In 1956, the satellite experi
ment progressed to the point where experimental firings of test vehicles 
took place in November, with others promised during the winter in anticipa
tion of the actual satellite launching in mid-1957. 

Heavily cloaked in secrecy, another revolutionary project was report
edly progressing rapidly-an atomic-powered plane. Both the Air Force 
and the Navy had contracts out in this field, and the Atomic Energy Com
mission stated in its annual report that power-plant experiments were 
going forward satisfactorily. 

By mid-year, the aircraft industry had reached a World War II em
ployment peak and was the nation's largest employer, again taking the 
lead over the automobile industry. Peak month was August, with 814,000 
aircraft workers on the payroll, more than one hundred thousand ahead of 
the auto figure of 702,000. 
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Thus at all points on the air defense front progress was reported, much 
of it promising even more dramatic stories for the year ahead. 

Air Force 

\iVith the 137-wing U. S. Air Force in sight and some of the most am
bitious research and development projects of all time under way, the na
tion's air defenses improved all along the line during 1956. 

\iV ork on an atomic-powered plane went forward under the USAF Air 
Research and Development Command. Contracts for atomic planes and 
engines were awarded to Lockheed Aircraft Corp., for an airframe to be 
powered with Pratt & ·whitney engines. A second pair of contracts in the 
same field went to Convair, a Division of General Dynamics Corporation, 
with powerplants by the General Electric Corporation. Reactors ·were also 
airborne for test purposes during the year. 

Operation commands continued to demonstrate performances of new 
models. Featured among the fighters were the North American F-100 
Super Sabre series, replacing North American F-86 Sabres both on this 
continent and abroad. It was a star for the Tactical Air Command at the 
Labor Day week-end National Air Show in Oklahoma City. F-100C's 
raced for the Bendix Trophy from George Air Force Base, Calif. Trophy 
winner was Capt. ~v1anuel J. (Pete) Fernandez, assistant group operations 
officer, 413th Fighter Day Group, who flew the 1,120 miles at an average 
speed of 666.661 mph. The 'five other entrants from Tactical Air Command 
all beat the old record of 616.208 mph. 

Also starring at the Oklahoma show, this time for the Strategic Air 
Command, were Boeing B-47 medium jet bombers. ~on-stop flights came 
in from England and North Africa, and another flight, from Bermuda, 
competed for the General Electric Trophy. ·winner was SAC's 22nd 
Bomber Wing, March Air Force Base, Riverside, Calif. A cre\v headed 
by Maj. Joseph Schrieber flew a Stratojet 1,900 miles from Kindley AFB, 
Bermuda, to Oklahoma City at an average speed of 601.187 mph, a new 
record. SAC also demonstrated aerial refueling of B-47's by KC-97 tankers 
at the show. 

During the year, SAC began replacing Convair B-36's with Boeing 
B-52 long-range bombers. Ten more wings are being added to the Com
mand, which plans to reach the 54-wing level by mid-1957. A glimpse of 
things to come was revealed late in the year \vhen Convair's B-58 Hustler, 
powered by G-E J -79 turbojet engines and notable for its delta wings, 
made its first flights. 

Operationally, Air Defense Command flew North American F-86 Sa
bres, Northrop F-89 Scorpions, and Lockheed F-94's. Convair F-102's be
gan to go on active duty beginning mid-year. 

Firepower in this command and elsewhere was increased. New missiles 
are being added to the ADC arsenal, and the planes themselves have im
proved armament, as witness General Electric's new 20-mm Vulcan air
craft cannon installed during the year in F-104-'s and F-lOS's, as well as 
the B-58. 
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"The Air Force's rela tionship w i th industry is unique in 
the history of arm ed forces. The reco rd of a rm s and anna
ment shows that indus t ry used to lag behi nd the dema nds 
and progress of the armed fo rces . In fact, in the earliest 
days there was no industry at all to s upp ort a rmed forces. 
Contrast this with the developmen t of air weapons in th e air 
age. Our military peopl e did not even ask for the airplane. 
It was developed by civilians and sold to the service ove r 
the protests of some miiltary experts. Industry has go ne 
far beyond merely producing wea pons de ve loped w ithin th e 
service. In many case s it has recognized new nee ds and 
gone ahead to provide the answer." 

- NATHAN F. TWININ G, 
General and Chief of Staff, United States Air Force 

New transport to go into operation during the year was the Fairchild 
C-123. Douglas C-124 Globemasters continued to do heavy duty. In Feb
ruary, the Air Force rolled out the largest cargo plane ever to go into pro
duction, the turboprop-powered Douglas C-133, with four Pratt & ·whitney 
T34-P-3 engin'es. Equally dramatic was introduction of the propjet Lock
heed C-130, which became operational in December. This plane can carry 
20 tons of equipment or 92 combat-equipped troops or a 70-litter hospital 
unit. Earlier in the year it made news when it dropped a single platform 
loaded with 27,000-lb. of iron. 

That the Air Force of tomorrow was of more concern than the Air 
Force in being was repeatedly indicated during the year with reports 
from the Air Research and Developinent Command, working Qn all aspects 
of the air defense program. Lead project was, of course, an atomic
powered plane. The Air Force also played a leading role in the Vanguard 
satellite project, headed by the Office of Naval Research. But beyond 
these were literally hundreds of other projects, many top secret, all designed 
to give the nation the world's best air defense. 

First in the field of research planes was the X-2. Although this work 
was marred by the tragic crash that killed USAF Capt. Milburn G. Apt, 
the Air Force reported that many significant re~earch findings had been 
revealed as a result of X-2 flights. 

Another ARDC project that made news during the year was the Mc
Donnell XV -1, a convertiplane which unofficially exceeded the speed rec
ord for helicopters by going 200 mph. Pilot for the record flight was Capt. 
Wayne W. Eggert of the ARDC. 

From stratosphere to landing runways, ARDC engineers and scientists 
were at work. A device for testing runway wear was developed at Wright 
Air Development Center, and ARDC scient.ists conducted a series of tests 
at Holloman Air Development Center, New Mexico, to develop safe bail
out equipment and procedures at altitudes ranging from 50,000 to 100,000 
feet. 

New equipment included a microwave relay station with ·a 100-ft. mag
nesium tower, that can be transported to a site by helicopter and put in 
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operation within two hours ; a portable-type oxygen facility for use in air 
cargo and troop carriers ; a new wheels-down warning device and a new 
electron tube designed to operate at extremely high frequencies with large 
power outputs; a research device "·hich measures the effectiveness of the 
three methods used in airborne radar observation : a trainer for radar 
operators to help them learn how to guide a plane toward its target: a high 
( 150.000-ft. altitude) flight simulator: a mobile control tower. a new 
lightweight fabric for use in air-support radar shelters. and a monstrous 
vehicle--called an aircraft crash pusher-capable of shoveling a 400,000-lb. 
crash bomber off a runway in less than 20 minutes. as contrasted with the 
former time for such an operation of from five to 1:. hours. 

Other Air Force researchers manned an expedition to Pike's Peak to 
make infra-red radiation measurements. observed sun spots at Sacramento 
Peak observatory, New Mexico, and tested meteorological research bal
loons over Texas. 

Naval Aviation 

Significant Naval air news in 19.56 centered around the Vanguard 
satellite project, which the Office of :-Java! Research spearheaded. further 
research and development on an airborne nuclear powerplant, and, at the 
operational level, the application of the angled deck to carrier av-iation. 

\Vork went steadilv forward during the first half of the year on Van
guard, the pace accelerating as the deadline neared for launchin<T the 
satellite during the International Geop~ysical Year, ~nning in mid~1957. 
The Navy was put in charge of l!la~ng the techmcal ~ts of the pro
gram, working in close cooperanc;m wtth. the Anny, A_tr Force, National 
Acad~my of Sciences, and the National Science ~oum;latlon. Launchings of 
satellites were announced as scheduled for Patnck _-\i~ Force Base. Cocoa, 
Fla., about June, 1957. 

Advanced work on Vanguard in 19?6_ incl~ded research by Navy 
Rockoons-balloon-supported rockets constshng ot a 12-ft. Deacon research 
rocket suspended on a Skyhook balloon. The balloons take the rocket to 
approximately 80,000 ft., where rockets are fired. Balloons are made by 
\Vinzen Research Corporation of Minneapolis, rockets by the Alleghenv 
Ballistic Laboratory at Cumberland. 1\fd. • 

How much progress. was made d~ring the year on an airborne nuclear 
powerplant for Navy use is cloaked m secrecy, but it is known that work 
continued. 
. Long-heralded and much-debc:ted, _the USS air carrier Forrestal con

tmued on active duty, teamed with SIX other carriers whose decks have 
been angled. Four additional Forrestal-type carriers are authorized, anrl 
money is requested for a fifth. All reports are that the anrrle deck has 
worked out better than anticipated and is one of the most si!mi'ficant devel-
opments in Naval air defense in recent years. ::. 

Four carrier-type planes made headlines at the National Air Show 
over Labor Day. The S'hance Vought F8U Cntsader. piloted by Cmdr. 
Robert VI/. (Duke) \Vmdsor of the Naval Air Test Center, Patuxent 
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Convair R3Y-2 Tradewind refuels Navy fighters 

River, Md., scored a new national speed record of 1,015.428 mph, to win 
the Thompson Trophy. North American's FJ-3 Fury won the North 
American trophy when, piloted by Lt. (j.g.) David K. Grosshuesch of 
Navy Fighter Squadron VF-24, Moffett Field, Calif., it flew from the car
rier USS Shangri-la off the northern coast of Mexico to Oklahoma City, a 
distance of 1,198 miles, in two hours 13 min., 38.6 sec., for an average 
speed of 537.849 mph. A McDonnell F3H-2N Demon, piloted by Ralph 
Carson of Navy Fighter Squadron 124, N AS, Miramar, Calif., won the 
McDonnell trophy for a similar flight, and the Douglas Trophy went to 
Capt. J. T . Blackburn of Navy Heavy Attack Squadron 1, NAS, Jackson
ville, Fla., flying a Douglas A3D Skywarrior. The Demon clocked an 
average speed of 566.007, the Skywarrior 606.557 mph . 

Other carrier planes on active duty during the year include the Douglas 
A4D Skyhawk, powered with a Curtiss-Wright ]65 e ng ine, lightest of all 
U.S. jet combat planes, and the Douglas F4D Skyray. Scheduled to reach 
the fleet next year is the Grumman F11-1 Tiger, ·which made history 
during 1956 by being what is believed to be the first and only aircraft to 
overtake its own projectiles when the projectiles were following a normal 
trajectory. 

For carrier support, Navy announced a program for 47 missile-equipped 
ships, to be on duty by 1961. Eight Convair Tartar equipped ships are 
scheduled by Fiscal 1960, and a total of 17 by 1961. Twenty-two ships 
armed with Terrier missiles, also a Convair product, are scheduled by 1961. 
There will also be eight Talos missile ships. During the year, incidentally, 
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the Talos missile scored six direct :hits in succession on airborne targets, 
according to A dm. A rleigh Burke, Chief of Naval Operations. 

Navy also continued to back the development of the Niartin XP6M 
Seal\!Iaster and placed quantity orders for this long-range jet bomber. De
li veri es w ill begin next spring on the Convair R3Y -2 Tradewind, turboprop 
tanker-transport. 

M issile production orders included the Sperry Sparrow air-to-air, the 
Terrier, and the Chance Vought Regulus. The Sidewinder, a Philco air-to
air missile, was in development-production stage before the end of the year. 

Intensive Naval research continued in the ·fields of intercontinental 
ballistic missiles, vertical takeoff aircraft, antisubmarine warfare, and per
sonnel equipment designed to protect pilots in the supersonic areas of 
flight. 

Army Aviation 

Army aviation took giant strides forward in 1956. These included plans 
to double procurement in guided missiles, reorganization and strengthen
ing of research and development, accelerated helicopter activities at both 
the experimental and operational level, transfer of Army plane and heli
copter pilots' training to the Army from the Air Force, and scores of other 
activities, all designed to make ground units and materiel more mobile by 
application of air power. 

Straw-in-the-wind of Army thinking was the announcement by Lieut. 
Gen. James M. Gavin, Chief of Army Research and Development, that "a 
real revolution in Army research and development" is under way. Army's 
guided missile budget of $400-million in Fiscal 1955 will jump to more 
than $800-million in Fiscal 1957, he reported. 

This news was backed up by operational successes in the missile field, 
the most dramatic a demonstration of the controversial Nike at \iVhite 
Sands Proving Ground early in the summer. This anti-aircraft missile 
scored seven hits in eight tries. 

Operationally, activities revolved principally around lightplanes and 
helicopters. Four world helicopter records were made by Army pilots 
during the year. The world class record of 1,199.078 miles was achieved 

"Our strean11ined Army has itnpressi ve mobiilty, both 
strategic and tactical, which would be a prime fa ctor of 
success in any war we might be called upon to fight. Our 
units can be 1noved by air across continents and oceans if 
necessary. Our paratroopers can be moved into combat by 
tactical airlift. By means of the new assault air transports 
our infantry divisions can now have air mobility comparable 
to paratrooper s. Increased use of helicopters and light, fixed· 
wing planes is solving difficult problems of observation and 
fire control, the command and resuppl y of dispersed units, 
and the rapid tnovement of stnall bodies of combat troops." 

-V.'ILBER M. BRUCKER, Secretary of the Army 
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on August 11, 1956, at Robbinsville, N. ]., by Lieut. Col. Harry L. Bush 
and Maj. William C. Dysinger, U. S. Army, flying a Vertol H-21C heli
copter with Wright R-1820-103 1275-hp engines. Army Captains C. E. 
Hargett and E. D. Hill hung up three world records at Milford, Conn., July 
12, .flying a Sikorsky H-34 helicopter with a \i\Tright 1820 1275-hp engine. 
The records were a speed of 141.915 mph for 62.137 miles, 136.041 mph 
for 310.685 miles, and 132.633 mph for 621.369 miles. 

Army helicopters, including the Sikorsky H-34, appeared at the Na·
tional Air Show in Oklahoma City over Labor Day. The Bell H-13 made 
an endurance record of 57 hrs., 50 min. Aerial refueling of helicopters was 
demonstrated with the Vertol H-21. 

An outstanding event on the home front was the introduction of the 
prototype of the Martin Company's Missile Master, an electronic nerve 
center of an anti-aircraft defense system designed to provide near-auto
matic, instantaneous location and identification of missiles, followed by 
optimum distribution of fire-power from wide-scattered anti-aircraft bat
teries. 

Throughout the year work went forward toward reorganizing and 
strengthening research and development. By early fall, basic aviation re
search and development was transferred from the office of the Chief of 
Transportation to the Transportation Research and Development Com
mand. Personnel was then added to strengthen work in aviation. 

Paralleling this change were a series of contracts toward future strength
ening of Army's air arm. Typical were four for design studies in the flying 
crane neld, let to Flettner Aircraft Corp., Kaman Aircraft Corp., Hughes 
Tool ·Co., Aircraft Division, and Hiller Helicopters. Army desires heavy
lift -designs that can carry up to 16 tons of cargo. 

Another development requested, this time in a contract with Vertol 
Aircraft Corp., was for a turbine-powered vertical take-off and landing 
aircraft with transport airplane cruising performance. 

Army also leased 12 de Lackner Aerocycles, one-man aerial scouting 
vehicles, for test work with personnel, with the possibility of future orders. 

"Our defense capability is not static; it is improving and 
will continue to im.prove. We will increase our long-range 
bombing capability with the con tinued introduction of the 
B-52 in larger numbers. \Ve are obtaining aircraft of im
proved performance for our aircraft carriers and tactical air 
forces, capable of deli vering an increasing variety of atomic 
weapons at greater ranges. 'A' e expect to increase our capa
bility to d eliv ~r a tomic weapons with supersonic missiles, 
launched from land, o r from our carriers, submarines and 
other warships. We al so expect to have in the relatively 
near future balli stic miss iles of intercontinental range 
which can be launched hom the United States, and ballistic 
missiles of intermediate r a nge , whi.ch can be launched from 
ships or suitable bases." 

-CHARLES E . \oVILSO N , Secretary of Defense 

204 



DEPARTME T OF DEFE SE 

"There are several ki.nds o f power. Mi1ita.ry is one . Eco
no mic i s ano ther. A.nd m oral and spiritual po we r is a third . 
It is the gen ius and the inspira tion of F reedom -loving peo
ple. To have a secu re peace, F reedom n1ust rest on a true 
pos ition of qualitative streng ths- m iJi ta.ry_, economic, an.d 
spirit uaL In m a intaining a ll these strengths, international 
av ia tio n bas i ts greatest role a s the sih·e.r and gold wings 
of a secure peace." 

- ADi\imAL ARTHUR RADFORD, 
Chairman o f the J oint Ch ief oi taff 

Marine Corps Aviati_on 

Further strides toward perfecting ultra-modern amphibious warfare 
techniques, notably by use of helicopters, all- wea her air support, and 
highly advanced base shelters, marked Marine Corps _ viation activities 
during 1956. 

During the year, the first HR2S Sikorsk--y transport helicopter was de
livered. It flew non-stop fr"om the factory in Brido-eport, Conn., to Patux
ent, Md., in ApriL By November, the nvin-engine machine had topped a 
speed with payload of 162 mph while carrying 11,000-lb. of payload. The 
record flight was made with Maj. R. L. Anderson, -sMC at the controls. 

The Marine radar guidance system imrodu ed in 1955 was improved 
during the current year, making it pos ib e to g\ e :c\iarines in battle close 
air support on a round-the-dock basi , regardless of weather. The system is 
designed to use voic.e commands, can a commodate both propeller and jet 
aircraft, and is capable of delivering tactical nuclear ·weapons. 

Marine Geodesic Dome 
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On the ground, Marine Aviation investigated a new concept in ad
vanced base shelters which could result in saving millions of dollars. The 
dome-shaped buildings, designed by R. Buckminister Fuller, an authority 
in the field, promise spectacular savings also in weight and man-hours 
required for erection. 

Other highlights of Marine Aviation during the year included partici
pation in Continental Air Defense Command activities in cooperation with 
the Navy and Air Force, further field work with the Sperry Sparrow I 
air-to-air guided missile, and operational work-outs on the A4D Skyray. 
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CHAPTER THREE 

Government Agencies in Aviation 

Agricultural Researeh Senice 

U . S. DEPARTMENT OF AGRICCLTl.'RE researchers moved 
ahead during 1956 in research on aerial application of insecticides, 
fertilizers, seeds, and weed killers and other farm chemicals. They 

also continued development studies in aircraft design, equipment, and pest 
control methods. Growing use of aircraft for international transport of 
agricultural products called for increased vigilance by USDA plant and 
animal inspectors to prevent entry of foreign insects and diseases. 

The important role of aircraft in the battle against insects is shown by 
the acreage treated from the air in 1956 unde:- Federal-State contracts. 
The total area amounted to more than S million acres. Four insects
grasshoppers, spruce budworms, Mediterranean fruit flies, and gypsy moths 
-were targets from the air on more than 7.9 million of those acres. 

In the grasshopper control program. some ~ million acres of range
land in 10 western States were treated. About 1.4 million acres of forest 
land in Montana and Idaho were treated to control the spruce budworm. 
After the Mediterranean fruit fly struck orchards and vegetable gardens 
in a %-million-acre area in Florida. much of the infested area was sprayed 
by planes several times, aggregating over 3 Y5 million acres of spray treat
m~n.ts through September. In the gypsy moth control project, about 1 
mllhon acres of forests in eight northeastern states and Michicran were 
treated from the air. I:> 
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Migration studies of pink bollworm moths were made during the 
year, using a small plane from the Aircraft and Special Equipment Center 
of USDA's Agricultural Research Service at Beltsville, Md. This air
plane, equipped with screen-type traps, was used to check the presence of 
the moths at several altitudes above land in or near infested areas of the 
southwest. 

A second plane operated by the Center was used to apply several 
insecticides in granular form in control experiments against the Japanese 
beetle and white-fringed beetle. A cooperative project was initiated be
tween the Aircraft Research Center of Texas A & M College and USDA's 
Agricultural Research Service to improve distribution of aerial-applied 
granular insecticides for control of soil-inhabiting insects. Work is under
way to develop a better spreader. 

The fuselage of a transport plane donated by the U. S. Air Force 
arrived at the Beltsville Center from Smoky Hill Air Force Base, Salina, 
Kans. It will be equipped with air-conditioning and used to test new 
fumigants developed by USDA chemists. Tests of improved residues and 
aerosols will be run in the baggage compartments of the fuselage. 

An extremely poisonous and costly weed came under attack from the 
air. The trouble-maker-halogeton-has taken a high toll of cattle and 
sheep in western states. An area in Nevada received experimental control 
treatment with the herbicide 2,4-D in various strengths, formulations and 
application rates. 

Aerial application of 2,4-D to control sa~ebrush on western ranges 
proved successful during the past year. USDA scientists found that the 
herbicide could be effectively applied by airplane or helicopter, in tests over 
large areas in California, Wyoming, and Colorado. 

During the year, an agreement permitting key agricultural aviation 
personnel of the Civil Aeronautics Administration to help USDA's plant 
pest control workers resulted in benefits to contractors and government 
agencies. The agreement allows the CAA to assist in inspection of aircraft 
and pilot qualifications and to help supervise contract spraying. 

The worth of aircraft in the fight against insects also was proved in 
remote areas of the world. In the Near East, USDA planes, pilots, and 
entomologists helped control one of Libya's worst locust invasions.· With 
funds provided by the State Department's International Cooperation 
Administration, the U. S. Regional Insect Control Project also helped 
local government agencies fight pests in Pakistan, Iran, Iraq, . Lebanon, 
Afghanistan, Jordan, India, Egypt, and Ethiopia. Usin~ ten small planes, 
the five pilots and six entomologists have trained several dozen local pilots 
and mechanics in these countries to operate and maintain spray planes. 

Livestock exportations by air to foreign countries were heavy during 
the year. For the first time in history, more cattle were transported over
seas by air than by ocean vessel-about 9,000 by air, 5,800 by boat. 
Aircraft carried 63 percent of all livestock sent overseas, with shipments to 
35 countries, not including Mexico and Canada. 

During the same period, USDA's animal inspection and quarantine 
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personnel also inspected 277 separate importations of livestock arriving by 
air from overseas. The shipments totaled about 1.000 animals. Today, 
more than 75 percent of the horses and 90 percent of the poultry imported 
to the U. S. come in by air. These figures do not include livestock ship
ments from Canada and ~fexico. 

Nearly 63,000 pounds of prohibited or restricted meats were removed 
from foreign aircraft and from airline passenger baggage and destroyed 
by incineration by USD:\. inspectors. 

USDA plant quarantine inspectors inspected almost 100.000 airplanes. 
84,000 of which arrived from abroad, for compliance \vith plant quarantine 
requirements. About 37,000 airplanes were found \vi.th prohibited or 
restricted plants and plant products carried in passenger and crew baggage. 
stores, or cargo. 

Air Coordinating Committee 

The Air Coordinating Committee. established in 1946 to coordinate 
Federal policy in the field of aviation, is composed of the following members 
of the eleven Government Agencies having an important interest in avia
tion: Louis S. Rothschild, Under Secretary of Commerce for Transporta
tion, Chairman; Chan Gurnev, :Member of the Civil Aeronautics Board. 
Vice Chairman, succeeded on October 15, 1956 by James R. Durfee, Chair
man of the Civil Aeronautics Board. as member: Herbert V. Prochnow. 
Deputy Under Secretary of State for Economic Affairs: David \Y. Kendall, 
Assistant Secretary of ·Treasury; E. George Siedle. Assistant Postmaster 
General; George H. Roderick. Assistant Secretary of the Army; Garrison 
Norton, Assistant Secretary of the Navy for Air : Dudley C. Sharp, Assis
tant Secretary of the Air Force; Robert E. Lee. Commissioner, Federal 
Communications Commission: Percy Rappaport, Assistant Director. Bu
reau of the Budget (non-voting): George A. Landry, Assistant Director 
for Transportation, Office of Defense Mobilization (non-voting). The 
Executive Secretary is ·william E. Neumeyer. 

The Committee, during 1956. developed and coordinated the United 
States positions for the Tenth Session of the ICAO Assembly. The agenda 
for the Tenth Session of the ICAO Assemblv contained items covering 
technical, economic. legal, and administrative- matters. An agenda item 
proposed by the Dnited States dealt with reYiew of the policy and program 
of ICAO for the provision of air naYigation facilities and service to meet 
the needs of the jet air age. 

A major portion of the activities of the Committee, in the technical field, 
is concerned with the work of the International Civil Aviation Organiza
tion. United States positions for twelve meetings held under the auspices 
of ICAO on technical subjects were formulated and finally approved during 
1956. Likewise. there were thirteen actions taken on amendments to the 
technical annexes to the Chicago Convention. as follows: 1. Personnel Li
censing: 2, Rules of the Air: 3, Meteorological Codes; 4, Aeronautical 
Charts; 6, Operation of Aircraft: 10, Aeronautical Communications; 11. 
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Air Traffic Services; 12, Search and Rescue; 15, Aeronautical Information 
Services. 

Additionally, in order to improve the inadequate communications over 
the North Atlantic, the United States proposed to ICAO the development 
of a plan for the utilization of forward scatter propagation techniques. A 
meeting of Contracting States will be held early in 1957 to discuss the 
technical aspects of the forward scatter project. 

Domestically, a major accomplishment of the Committee during the 
year was the finalization of a National Search and Rescue Plan to insure 
the effective utilization of all available facilities for all types of search and 
rescue missions. Activity in this field is continuing as the Committee is 
charged with the responsibility for monitoring the implementation of 
this Plan. 

Under the auspices of the Committee, a joint industry/government 
committee was formed for the purpose of resolving the many conflicts 
hehveen the radio/TV and aviation industries resulting from the erection 
of very tall antenna towers. · 

In the field of air traffic control and navigation planning, the most im
portant matter approved by the Committee during 1956 was resolution of 
the VOR-T ACAN problem. A plan for instrumentation of the Federal 
airways with TACAN -compatible distance measuring equipment to supple
ment VOR, and integration of T ACAN into the Common System, was 
approved by the Committee on August 30, 1956. This was named the 
VORTAC system, to differentiate it from earlier short-range navigation 
systems. The Committee endorsed as necessary those items contained in 
the CAA F. Y. 1957 Establishment of Air Navie-ation Facilities Pro~ram 
and is presently considering the CAA F. Y. 1958 proposed EANF pro
gram. The CAA plans provide for the most ambitious modernization 
program ever undertaken by that agency. The report of Special \i\Torking 
Group 13, of the Air Traffic Control and Navigation Panel, was being 
considered for approval by the Committee at year-end. This report is a 
policy guide to implementing agencies and planning groups, and deals with 
far-reaching improvements and modernization of the Common System of 
air traffic control and navigation. A manual establishin~ single common 
standards for flight facility inspection was completed and approved by the 
Committee for use by the appropriate Government agencies. Several 
recommendations for national application resulted from the Committee
sponsored high density air traffic study conducted in the Washington, D. C. 
area. Appropriate rules will be promulgated bv the Civil Aeronautics 
Board and implementation of certain features of the recommendations will 
be accomplished by the Civil Administration. In support of the current 
United States policy on electronic long distance navigation systems, an 
approved program was prepared. 

The Committee's efforts in coordinating the use of airspace were 
accelerated, considerably, both in the number and the nature of the prob
lems handled. It completed an extensive survey of present airspace utiliza
tion and has outlined the problem areas where airspace conflicts may be 
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expected in the future. These \vere preliminary actions which precede an 
over-all review that will now be conducted to determine policies with 
respect to the use of airspace. 
- The Committee, in connection with its responsibility of insuring the 
most feasible development and utilization of the natwn' s airports, has, 
among other tlungs, soh·ed the problems involved in .tinding permanent 
bases for military Air Reserve training units at six different locations; 
also, has resoh·ed problems in connectiOn with the construction of eight 
new nulitary and eleven new municipal airports. In addition, three public 
hearings and two airport inspections were conducted at the local level. 

In the Economic area, the Committee has continued to advise the Ex
port-Import Bank regarding proposals for financing the sale of aeronautical 
equipment exported by United States manutacturers. Coordination was 
effected during the year for domestic and foreign Civil aviation requirements 
for priorities tor the production of civil transport aircraft, four such pro
grams being approved covering the start of construction oi 651 multi-engine 
civil transport aircraft. In the nontransport category, manutacturers planned 
production for the year indicated construction of 6,428 aircraft which are 
not included under the Defense }laterials System. The Committee ap
proved the transfer, under Public La\v 647, 80th Congress, oi certain 
meteorological equipment to the Japanese Governmen: and of four Link 
trainers to the Government of Germany. In the international field, the 
Committee reviewed the North Atlantic Ocean Stations Agreement and 
recommended extension of the program through June 30, 1~5~, in order 
that meteorological information, co1111nunication sen•ices, navigational aid 
and search and rescue capabilities required by the L nited States might 
be provided. Seven reports covering serious deficiencies in international 
air navigation facilities and services atiecting safety and regularity of inter
national operations in various Regions were submitted to ICAO in order 
that appropriate steps might be taken toward elimination of such deficien
cies. The Committee considered the economic aspects of providing air 
navigation facilities including CONSOL, in the North Atlantic Regions 
and prepared the United States position for a Joint Financing Conference 
held at (~eneva, Switzerland, during September 1956 for revision of the 
existing Danish and Icelandic arrangements. The Committee prepared 
the Uruttd States position for an international conference on airport charges 
held dur:ng November 1956 in Montreal, Canada. ·work was continued 
toward al hievement of greater facilitation of passenger and cargo movement 
in intem:ttional air transport. 

In the Legal field, a study was prepared for submission to the ICAO 
Legal Committee on jurisdiction and law to be applied to crimes aboard 
aircraft in international flight, and a United States position -..vas prepared 
in this area for a meeting of the ICAO Legal Committee. Subcommittee 
on Legal Status of Aircraft convened in Geneva, S",·itzerland, September 3, 
1956. A position was also prepared for a meeting of the ICAO Legal 
Committee's Subcommittee on Hire, Charter and Interchange of Aircraft 
held in Caracas, June 1956, to consider legal problems involved and need for 
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an International Convention. In another area, The Hague Conference for 
Amendment of the Vvarsaw Convention adopted resolutions urging further 
study by ICAO of a system of guarantees for the payment of compensation 
for liability arising under the \Varsaw Convention and of the question 
whether rules of procedure in cases arising under the Convention should be 
adopted. The latter resolution provides for inclusion of the question of 
execution of judgments. Another resolution recommended that inter
national bodies, interested in private international air law, study problems 
relating to uniform interpretation of private air law conventions and inter
national settlement of disputes under such conventions. A United States 
position was prepared for a meeting of an ICAO Legal Committee Sub
committee at Caracas, Venezuela, in June 1956, to consider these problems. 
Among other matters pursued in the legal field, the Committee also ap
proved proposed legislation to require the painting and lighting of unused 
or abandoned radio and television towers. 

Civil Aeronautics Administration 

The imminence of jet transports on the airways and the impetus given 
to air traffic control improvement by a disastrous mid-air collision had im
portant effect upon the 1956 activities of the Civil Aeronautics Administra
tion. 

At the end of the year, the CAA found itself with the largest appropria
tion in its history and was moving ahead with its forward-looking program 
ior modernization of the entire airways system. Before the end of the 
year in June 1957, the agency will have committed $75-million for new 
facilities and services in the interest of air travel safety, and may know 
by that time whether conditions in the busy field of electronics will make 
possible the hoped-for completion of the five-year plan in three years. 

One move in this big program was a reorganization of the CAA in 
which the Office of Airways was divided into the Office of Air Traffic 
Control and the Office of Air Navigation Facilities. Thus CAA traffic 
control, which began 21 years ago, attains its majority and the added im
portance which today's aviation and its anticipated growth justifies. 

Plans of the airlines for purchase of jet transports for service beginning 
in 1958 and 1959 resulted in continued activity by the CAA. Following 
a conference with potential jet operators, manufacturers and city officials, 
in January, 1956, the CAA initiated a comprehensive study of the many 
problems the jet produces, at airports and in traffic control, to add to the 
information it had gathered over several recent years on the design and 
performance of various jet planes. 

Shortly after the January conference, a Jet Age Planning Group was 
established within the CAA to look into all aspects of jet transports as 
related to U. S. airways. This group continued the study of several years' 
standing of jet planes abroad. It arranged for a visit of 13 CAA specialists 
to the Boeing factory where they flew the Boeing 707 in actual operating 
conditions to observe its adaptability to present air traffic control methods. 
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Later, the Air Force loaned two B-57 jet bombers to the CAA for its use 
in practical study of the control of traffic at high altitudes. 

The collision of two airliners oYer the Grand Canyon touched off a great 
wave of public interest in airways safety. \Vhile these planes were not on 
airways nor under CAA control at the time, there was general demand for 
more traffic control, and general agreement by the CAA. that such con
trol was desirable as soon as necessary facilities and personnel were avail
able. Congress responded to the demands \vith a $75-million appropriation 
as the beginning of a previously submitted five-year CA .. A. program 
estimated to cost upwards of $246-million. Radar was the principal item 
in the new equipment. ·CAA experts had learned that conversation between 
pilot and controller could not match the speed of future planes, and long
range radar, capable of ··seeing'· enroute planes, was needed. 

Solution of the conflict between two systems of air navigation, the 
VOR-DME originated by the CAA as a common system of air na\-igation, 
and TACAN, originated by the military, was reached by the Air Coor
dinating Committee during the year in a compromise. The common system 
for military and civil air navigation will be known as VORTAC, and the 
CAA began planning facilities for that system for equipping the airways. 

Long range radar was installed at X ew York where C\.A officials hoped 
to increase by 50 percent the instrument landings during the winter. The :\ir 
Force and the CAA cooperated in radar studies at the Technical Develop
ment Center at Indianapolis, using the complex of nearby military and 
civilian fields for study and development of better air traffic control methods 
and equipment. At Indianapolis also the C\..A. continued its study of 
conditions at various airports through use of an air traffic simulator. It 
operated an Airport Operations Evaluation Center there. and continued 
work on further automation for air traffic control. the use of automatic 
equipment for storing data, transferring it and displaying it to the con
troller. An important evaluation project of TDC was the radar beacon, 
which makes possible quick identification of a plane shown only as a blip 
of light on the radar screen. The CAA maintained a small staff at 
Lexington, l\Iass., to study the military SAGE system for its value in 
civil use. 

Purchase of better performing planes for use in checking ainvay aids 
at altitudes where new transports will be flying was made by the CAA 
late in the year. At the same time, a new system of checking ainvay aids 
by flying a north-south, east-west grid system all over the country was 
developed. Using special computers, this system will make possible checking 
every airway aid on the airways at least once a month. a major im
provement. 

\Vhile the CAA was making records in its modernization of the ainvays 
and other services to the industry, the airlines were breaking previous 
records by carrying 41,868.000 passengers on domestic lines as against 
38,026,000 in 1955; 3,992,000 in international travel. against 3,415,000 in 
1955. A CAA pilot on a routine flight observation ride across the Atlantic 
reported that throughout the night he could see position lights of other 

213 



The AIRCRAFT YEAR BOOK 

planes along the route, and the airlines reported an average of 86 civil 
flights a day during July and August. Landings and takeoffs at airports 
where the CAA operates the control towers numbered 20,384,000, an in
crease of 1,583,000 over fiscal 1955. 

Other aspects of aviation continued to grow. The annual aerial blitz 
against bugs and pests that attack forests, crops and ranges used 20,000 
tons of insecticide to treat 2,600,000 acres. Fix postings, that is, reports 
by pilots in flight over designated points, continued to increase in number, 
and the CAA reported that 43 percent of the total were military flights. 

Washington National Airport became 15 years old, and in the midst of 
plans for a second airport for Washington, piled up new records of passen
gers handled. The airport is operating to capacity, but still more schedules 
are sought by airlines, of which four started new services to Washington 
during the year adding eight schedules. Another "finger" was under 
construction to add four more gate positions, a new baggage room was put 
into operation and the airport fuel "farm" was enlarged to care for the 
burgeoning business. The airport continued to earn for the treasury more 
than it asked Congress to appropriate for its operation. 

Other cities reported record use of their airports also. Excluding purely 
local use, the ten with the highest volume of air carrier and itinerant 
operations for fiscal 1956, were Chicago (Midway), New York (La 
Guardia), Washington, Los Angeles, Dallas, Atlanta, Miami, Albuquer
que, St. Louis and Cleveland in that order. 

The CAA was in the second year of its four-year Federal Aid Airport 
Program. Federal money totalling $51.8-million was available for the 
second year of the period covered by the amendment to the Federal Air
port Act which made $63-million available for each of four years. The CAA 
planned to have a firm airport program ready for announcement early in 
1957 for the fiscal year beginning July 1, 1957. This was the culmination 
of its aim to give local sponsors as much advance notice as possible, so 
that they could start actual construction as soon as the fiscal year began 
and the money became available. 

Business flying continued its growth in 1956, and the trend noted before 
toward more multi-engined planes for executive travel continued. The 
CAA advised special caution on pilots flying the new, light twin-engined 
planes because of the flying characteristics of these unusually "clean," high
speed planes, and because many pilots with private licenses and moderate 
experience are flying them in the transaction of their business affairs. 

Training of foreign nationals and technical assistance to friendly gov
ernments was an important CAA program during 1956. In Fiscal 1956 
the number of foreign trainees coming here for special aviation instruction 
was 167. In addition, the CAA operated· ten permanent international field 
offices and a number of special aviation missions. 

Again for the fifth year the air carriers of the United States produced 
an amazing safety record-fewer than one passenger fatality per 100-million 
passenger miles. Despite the loss of two planeloads of passengers in the 
presumed collision over Grand Canyon, the rate for domestic air carriers 
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in 1956 is estimated by the Civil Aeronautics Board to be 0.62 to 
compare with the 1955 rate of .76 per 100-million passenger miles. 

On foreign and overseas lines there was a perfect record. no passengers 
killed throughout the year. The combined accident rate was 0.5. 

Fred B. Lee. resigned as Administrator of the Civil Aeronautics Ad
ministration in December 1955. He was succeeded by Charles J. Lowen, 
who had been his deputy since May 1955. ~.fr. Lowen's appointment as 
Administrator was confirmed June 6, 1956. He died in Dem·er Septem
ber 5 and was succeeded by James T. Pyle as Administrator. In his brief 
tenure, 1\.fr. Lowen pushed into action a number of CA ... -\ plans ·which 
greatly increased public attention as a result of the crowded condition 
of the federal ainYays. 

Chil Aeronautics Board 

The Civil Aeronautics Board, in carrying out its route activities under 
the Civil Aeronautics Act. has as its primary goals economically sound 
routes, subsidy-free operations, and adeqaute sen•ice to the public. During 
the past year the Board has made substantial progress in this area. 

Since July 1, 1955, the Board decided 15 proceedings changing the 
operating authority of every domestic trunkline carrier, adding more than 
21,000 new route miles and numerous new or additional links between 
communities. 

In addition to the three major route cases in 1955 (New York-Chicago 
Case, Denver Service Case and Southwest-Northeast Service Case) the 
Board decided the New York-Florida case in 1956. In this proceeding 
Northeast Airlines was authorized to operate the third airline route be
tween Boston-New York and Florida points, furnishing additional service 
on this heavily traveled route to meet more fullv the needs of the traveling 
public. The Board also made adjustments and additions to the routes of 
other airlines operating in the area. 

As a result of these major route cases the Board has increas~d compe
tition on the trunkline routes. Today only four of the 50 top U. S. markets 
and 12 of the second 50 markets remain noncompetitive. and proposals are 
pending for competitive service for these markets. The route grants have 
established better balance among the trunkline carriers. and will make pos
sible the decrease or elimination of subsid\· to the few carriers requirincr 
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subsidy. 
In the local service airline field the Board began a series of "area cases" 

involving applications for new service filed by local sen·ice carriers and 
cities in the various areas. A comprehensh·e review of local airline needs 
throughout the country will be accomplished at the completion of these 
area reviews. Five proceedings are now in progress, and three more are 
contemplated. 

The local service carriers, in a strikingly expanding market. require less. 
year by vear, in subsidy support in relation to the volume of service offered 
and traffic carried. The goal of the Board, and the local service carriers. 
continues to be the provision of local air services throughout the country 
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in response to the public need, accompanied by an absolute decrease in 
requirements for federal support. 

At present more than two-thirds of the several hundred local service 
points are permanently authorized. The carriers since 1950 have increased 
their revenue plane-miles flown by approximately 80 percent, and their 
revenue passenger-miles by somewhat more than 200 percnt. The average 
load on board has almost doubled from 5.6 passengers to nearly 11. 

In the field of airline passenger rates, the Board initiated an investiga
tion into the over-all passenger fare level of the domestic trunkline car
riers. The purposes of this proceeding are, in general ( 1) to develop appro
priate and well-defined standards as to the earnings which are required by 
the 12 domestic trunkline carriers for proper development consistent with 
the public interest; and (2) based on such standards, to require or permit 
such overall decreases or increases in domestic fares as circumstances may 
warrant. The Board's decision, which will be reached after full hearings, 
will, of course, be guided by the objectives of the Civil Aeronautics Act 
which envisage earnings adequate to assure a sound national air trans
portation system offering maximum and safe service to the public at the 
lowest economical fares. 

It is the goal of all concerned-the Congress, the Board, the carriers 
and the public-that as each segment of the air transport indusry moves 
beyond the developmental stage and can reasonably support itself, the prop 
of subsidy will be removed. Steady progress in that direction is being made. 

By the close of fiscal 1956 only one domestic trunkline carrier required 
subsidy for trunkline services. It ·is expected that in 1957 even this carrier 
will become self-sufficient as the result of route improvements authorized 
by the Board. Domestically, only the 13 local service carriers and the three 
helicopter carriers are expected to need federal governmental assistance. 
Only three of the seven U. S. carriers providing service abroad require 
subsidy; and their subsidy has declined from more than $30-million in 
1951 to about $7-million in 1956. The decline in total subsidy, from ahout 
$70-million in 1951 to an estimated $44.590.000 in 1956, has been due in 
general to continuing improvement in operations, and a vigorous effort on 
the part of the Board to improve carrier route systems and to maintain a 
current docket in subsidy rate cases. 

In November 1956, the Board members and top staff offici~ls began a 
series of discussions on the safety, economic and onerational develonment 
of large turbine-powered passenger transport aircraft with each of the five 
U. S. manufacturers now designing or building such aircraft. CAB Chair
man James R. Durfee said that the airlines have made the largest financial 
investment ever made in world aviation for civil transport aircraft, and that 
the Board is vitally interested in surveving the current develonment of this 
new equipment in order to assist itself in preparing new jet safety and 
economic regulations as required of the Board under the Civil Aeronautics 
Act. 

Accident fatality rates, surveyed over the ten years since \Vorld War II, 
showed a drop of almost 75 percent. while passenger-miles nearly f]tlad-
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rupled. The rate was 0.6 passenger fatalities per 100-million passenger 
miles in calendar 1955 and shows every indication of being less than 1 
again in 1956. for the fifth straight year. 

Federal Communicati.ons ColDIDission 

In the aviation field. the Federal Communications Commission is 
responsible for the regul~tion and licensing of all non-GoYernment radio 
facilities. These include aeronautical enroute, aeronautical operational 
fixed, airdrome control, flight test, flying school, aeronautical advisory, 
radio aids to navigation, Civil Air Patrol, and all communications equip
ment and navigation aids aboard private and commercial aircraft of United 
States registry. In addition, the Commission authorizes and regulates non
Government aeronautical fixed communication circuits between the United 
States and overseas terminals. 

As of July 30, 1956 there were 49.639 aviation radio authorizations 
collectively-34,463 aircraft; 2,471 aeronautical and fixed: 319 aviation 
radionavigation land; 190 aviation au.xiliary. and 12,196 Civil Air Patrol. 

The Commission participated in the work of various interagency co
ordinating and policy groups during the year as a part of its continuing 
effort to find solutions to the many new problems created by the expanding 
needs of the user-public, and in order to accommodate its rules and policies 
to the rapid technological advances taking place in the field of aviation. 
The Air Coordinating Committee (ACC). the International Civil _·\Tiation 
Organization (ICAO), and the Radio Technical Commission for Aero
nautics (RTCA) are examples of these interagency groups. 

Fish and Wi_ldlife Ser'\ice 

The Fish and \Vildlife Service uses aircraft both in Alaska and the 
United States on wildlife and ·fishery enforcement patrols ; waterfowl nest
ing and population surveys; big game and fur animal im·entory surveys; 
predator control operations; waterfowl depredation control activities; as 
well as agricultural operations on national wildlife refuges which include 
spraying for the control of noxious Yegetation and the seeding of water
fowl foods. 

During fiscal year 1956 the Service o-wned and operated 52 aircraft. 
The fleet was composed of: 30 Pipers ( Supercubs, Pacers, and J3C's) ; 
13 Grumman Gooses; five Grumman \Vidgeons: one Stinson V77 · 
two Cessnas (180 and 170); and one Twin Be~echcnift. ' 

Sixty-eight personnel held letters of flight authority during the fiscal 
year. These pilots flew more than 12.000 hours, and the territory covered 
included Alaska, Canada, 1\Iexico, Cuba, Puerto Rico. Haiti, and the 
Dominican Republic, as well as the United States. 

The maintenance and repair of Service aircraft operating in the United 
States are handled through commercial shops. In the Territory of Alaska, 
however, where 34 Service aircraft were used during the fiscal year, the 
Service maintains overhaul and repair shops of its own. 

217 



The AIRCRAFT YEAR BOOK 

Forest Service 

The Forest Service uses aircraft in connection with the protection and 
·management of 149 national forests, located in 39 states, Alaska, and 
Puerto Rico. Chief uses include the transportation of men and supplies 
during forest 'fire emergencies, fire detection and aerial reconnaissance of 
going fires, supplying remote and inaccessible stations, aerial survey, re
seeding or revegetation of burned-over and denuded areas, surveying and 
spraying for insect control, and search and rescue. 

In May and June of 1956, national forests in New Mexico and 
Arizona had their worst fire season on record. More than a score of big, 
damaging fires burned over nearly 200,000 acres in California national 
forests in the summer of 1955. In the full calendar year of 1955, the 
Forest Service fought 8,173 fires in the national forests. A total of 373,918 
acres was burned. (Annual averages for the preceding five year period: 
10,977 fires, 287,140 acres burned.) 

Aircraft figured prominently both as cause and in the control of one of 
the worst forest fires of the 1956 season. The crash of an Air Force Super 
Sabre Jet on a rough, inaccessible mountain slope in the San Bernardino 
National Forest in California on September 21 started a forest fire which 
raged for five days before being brought under control, burned 10,250 
acres ( 16 square miles) of high value watershed, timber lands and recrea
rion area. Several communities in the vicinity of Lake Arrowhead and 
Running Springs narrowly escaped destruction. The Forest Service and 
cooperating state and local agencies quickly mobilized 1,400 men, includ
ing trained "hot shot" crews and fir.e fighting experts from 16 other 
National Forests, 250 Indians in orgamzed fire crews flown from Arizona 
and New Mexico, employees made available by local citrus fruit growers, 
and military personnel from Air Force and Marine bases nearby. Fire 
fighting equipment assembled included 150 pumper-tankers and water
hauling trucks, 25 tractors, 8 air tankers, and 3 helicopters. 

One of the actions that helped to control the fire was the use of air 
tankers to make water-chemical drops. A converted Torpedo Bomber and 
seven Stearman air tankers were used in a low-level bombing type of attack 
to retard rapid spread of the fire at key points until ground forces could 
establish a control line. During four days of operation, the aerial tankers 
made a total of 458 flights, dropping 43,260 gallons of water and water
borate mixture on the fire. Some 25 tons of sodium calcium borate were 
used. Aerial chemical bombing of forest fires is still in an experimental 
stage of development. This was the first large-scale use on a going fire 
of the experimental techniques so far developed. 

The Forest Service in 1956 owned and operated 22 aircraft-14 single
engine airplanes, 7 twin-engine planes, and 1 helicopter. These planes all 
have been equipped for transporting personnel, cargo parachuting, and 
smokejumper work. Some of them are also equipped for seeding and 
spraying. · · 

Latest yearly figures ( 1955) show use of fixed-wing aircraft by the 
Forest Service totaled 18,743 hours. This included 3,755 flights, totaling 
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3,943 hours, by Forest Service airplanes; 10,261 flights, 14.047 hours, by 
commercial planes under charter contract; and 21 flights for 173 hours 
flown by the armed sen-ices for the Forest Service. Use of helicopters 
(commercially operated under contract) amounted to 1.256 hours. (Not 
included in the above figures is certain contract flying for aerial photog
raphy and insect control work.) 

A total of 18,012 fire-fighters and other passengers were transported by 
air during 1955. Cargo transported totaled 1.569.907 pounds. of which 
768,480 ... vas air freight (delivered at nearest airport), and 801.427 pounds 
was para-cargo dropped by parachute to Forest Service fire camps or back
country stations. 

The Forest Service's "smokejumper" corps of parachute-jumping fire
fighters, maintained during the ·fire season for service in national forests of 
the western states, totaled 304 men. Smokejumper units were stationed 
during the fire-danger season at Missoula. ::-.1ont.; Grangeville. Idaho City, 
and McCall. Idaho; Silver City, N. M.: lllinois Valley, Ore.: and 
\Vinthrop, Wash. During the year, the smokejumpers made 1.031 jumps 
to 284 fires. They worked a total of 3,723 man-days on "jumper" fires, 
plus 1,032 man-days as ground crews on other forest fires. The Forest 
Service estimated that they saved a total of some 25.700 acres of forest that 
would probably have been lost to fire except for the quick arrival of the 
parachute-jumping fire-fighters. 

Forest Service planes and rental aircraft were used extensively to 
locate and map the occurrence of incipient outbreaks of forest insects and 
tree diseases during the year. Approximately 1,500 hours of flying time 
were devoted to aerial insect surveys and an additional 300 hours were 
used for the scouting of oak wilt and other tree diseases. These aerial pest 
surveys covered an estimated 150,000 square miles of forest lands in 
various parts of the country. 

Research was continued to improve aerial insect survey techniques and 
to improve methods for use in aerial insect spra:y-ing. The research work 
on detection and appraisal surveys included an evaluation of visual esti
mates, tree counts, viz strip. sampling. and photographic interpretation of 
infestation areas. The spray-swath characteristics and hei~ht of multi
engined planes were studied in research on aerial spraying. Approximatelv 
350 hours of flight time were used in both research activities. · 

During the 1956 season, insecticide was applied by aircraft on control 
projects to some 1,372,000 acres of forest lands in Montana. Idaho. Nev> 
Mexico, and Colorado to protect and preserve forest resources from 
destructive insects. The work was conducted under provisions of the Forest 
Pest Control Act of 1947, and included several projects in which State 
agencies and private land mvners cooperated with the Forest Service, 
contributing part of the cost as well as furnishing certain services and 
facilities. The control projects required an estimated 4,200 hours of flight 
time. supplied almost wholly by rental planes. 

Approximately 20,000 acres of range lands in national forests were 
treated by aerial spraying of herbicides, during fiscal year 1956. to eliminate 
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undesirable plants such as sagebrush and wyethia. About 50 hours of rental 
flying time was involved in these projects. 

National Advisory Committee for Aeronautics 

The major research effort by the National Advisory Committee for 
Aeronautics in 1956 was focused upon acquiring information at the earliest 
possible moment of information necessary for achievement of two goals:
( 1) airplanes speedy enough to shrink the globe until any two points will 
be within a short, day's journey, and (2) long-range ballistic missiles that 
can travel the required distances at the desired velocities without being 
destroyed by aerodynamic heating. 

The urgency of these needs is so compelling that the NACA effort was 
planned to produce information that would be directly useful to the men 
in industry charged with the task of designing airplanes and missiles that 
would perform the desired missions. 

In a time when the Navy was readying a 1,000-mph airplane for carrier 
service, and the Air Force was buying fighters to operate in the M-2 range 
( 1,320 mph at altitude) the aerodynamic heating problem was something 
immediate. At sustained flight at these speeds, a temperature rise of as 
much as 300° Fahrenheit (about that used by the housewife to roast the 
Thanksgiving turkey) was being experienced. 

Keeping the pilot, the complex electronic gear, the weapons system, and 
the fuel cool under such conditions is difficult enough. Fully as serious 
is the parallel problem of learning how to maintain the structural strength 
of the airplane. An indication of how the problems grow in size may be 
seen from the fact that the temperature due to aerodynamic heating rises 
as the square of the velocity. 

Before design of aircraft and missiles capable of tomorrow's high speeds 
can be undertaken on a rational basis, a much better understanding of the 
mechanics of aerodynamic heating must be gained. The task of designing 
equipment that will be useful in conducting the necessary fundamental re
search has been formidable. The great difficulty has been in learning how to 
duplicate in the laboratory the extremely high temperatures and other 
conditions of future flight. Only recently have ways been learned how 
to design and build the small pilot m?dels with which to demonstrate the 
practicability of constructing the rad1cal new tools so necessary for the 
rapid expansion of the limits of our knowledge. 

Already, NACA scientists have learned much about the processes of 
aerodynamic heating at the relatively low speeds envisioned for con
ventional airplanes (less than M-5, or 3,300 mph). Even here, more in
formation is urgently needed, and great effort is being exerted on the prob
lems. Respecting aerodynamic heating at the still higher speeds at which 
intercontinental ballistic missiles and such new man-\::arrying vehicles as 
hypersonic (above M-5) gliders may fly. our understanding is still im
perfect, to say the least. 

In essence, aerodynamic heating is the conversion into heat energy 
of the kinetic energy of the air through which the airplane or missile i~ 
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fl ying. The heat ener gy first appears in the thin, stationary boundary 
laye r of air surr-o unding the surface of the aircr aft. Then it i transferred 
through the boundary layer into the aircraft structure. t the arne time 
that heat energy is being absorbed by the aircraft structure radiation is 
di ssipating some of it. If steady fligh t is maintained a balance between heat 

... ~, ... 
_ ___.-_t ........ '"¥.. ......-_ 

Aerial view of NACA Lewis Unitary Plan Wind Tunnel 

input and outgo vvill be reached. T he desired o-oal, of cour:- e, is a tempera
ture balance low enough so the aircraft structure will not be destr-o ·eel. 

Aerodynamic problems affecting flight at speeds below that of sound 
(below 660 mph at high altitude) the atmosphere can be con idered to be 
composed of stable molecules of the various elements in air, but at the 
higher velocities where aerodynamic heating becomes a serious problem, 
the molecules in the air no longer behave in an orderly wa ' according to 
the "ideal gas" laws. It is essential, therefore, to determine the thermody
namic J,roperties of air at higl1 ten1Peratu res. How high may be seen from 
the following:- A t M-3, about 2,000 mph. , the temperature would be 
about 660°F; at M-20, about 13,000 mph, the temperature would be above 
20,000° F, far hotter than the surface temperature of the sun. 

At relatively low temperatures, molecules move about in three-dimen
sional space; the higher the temperature, the faster their straightline move
ment. At temperatures above 500°F , the molecules begin to vibrate. A t 
temperatures exceeding 5,000°F, a p_art of the heat energy within the 
molecules is changed into chemical energy; some of the molecules dissociate 
or split apart into free atoms, and new molecular combinations appear, 
notably nitric oxide. 
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When the temperature rise approaches 20,000°F, ionization or elec
tronic excitation of the atoms and molecules occurs. In the thermodynamic 
studies already made, some 40 reactions have been noted as taking place. 
Although only a dozen or so of these reactions are believed to be of great 
significance, accounting for even these is an enormously complex problem 
and useful solutions will require the efforts of many talented workers, 
using both theoretical and experimental techniques. 

In developing ways of studying heat problems at which airplanes and 
short-range missiles may be expected to reach soon-below a Mach num
ber of 5-NACA scientists have found it desirable to employ two general 
techniques:- ( 1) Equipment incorporating radiant-heat sources, an ap
proach especially useful in the study of basic structural heating problems, 
and (2) facilities in which both the actual aerodynamic heating and load
ing experienced by a structure at a specific velocity can be duplicated. 

For several years, the NACA has been employing both methods in
tensively, but the need has become apparent for a much larger supersonic 
air jet that will enable extending the second technique to laboratory in
vestigations on full-scale structural parts. Such a facility was nearing 
completion at the NACA's Langley Aeronautical Laboratory at the end 
of 1956. It will have a test section 8~ feet by 6 feet, and its test range will 
be up to M-3. A heat accumulator holding 600,000 pounds of stainless 
steel sheet is required, and temperatures up to 660°F will be provided at 
the test section. 

When it comes to study of the aerodynamic problems encountered at 
the much higher speeds of the ballistic missile, learning how to duplicate 
in the laboratory the enormously high temperatures that will be generated 
in flight is a task hardly less difficult than solving the heat problem. Only 
recently, techniques have been devised sufficiently promising to warrant 
construction of small, pilot models to prove their worth. _ 

One approach is to build apparatus in which aerodynamic heating 
can be generated to ·match that experienced at the high-speed conditions. 
Such equipment includes shock tubes, special compressors, and light-gas 
guns. In the shock-tube, for example, a shock wave heated to many 
thousands of degrees Fahrenheit passes over a model, but the desired 
condition can be maintained for only a very small fraction of a second. 

At somewhat lower speeds, combustion-products tunnels are proving 
usef~l. They are essentially ram-jet or rocket engines exhausting their 
hot Jets through supersonic nozzles. Although the chemical composition 
of the exhaust gases differs from that of air, these jets are valuable because 
t~ey can be used to duplicate the temperatures, velocities, and pressures of 
airstreams at speeds up to M-8 (5,000 mph) or higher. 

Still another technique, proven only recently in a small, pilot model, 
provides both air flow and temperatures that match closely conditions 
experienced in actual flight. The vital part of the apparatus is a heat 
apparatus made of ceramic material-because it would be virtually im
possible to build it from even the most heat-resistant of metals-in which 
temperatures above 4,000°F can be maintained. The pilot model has been 
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so successful that a larger version, with greater capacity, is being con
structed at the NACA's Langley Aeronaut1cal Laboratory. 

Still another technique calls for use ot small, rocket-propelled models 
and also of full-size research airplanes. In 1956, the NACA announced 
it had fired one of the rocket-powered models to a speed of M-10.4, 
nearly 7,000 mph. Because aerodynamic heating becomes most serious 
in the denser air near the earth, use of an ''over-the-top" trajectory is being 
made. rdodels ·fired in this manner are propelled by four rockets, tired in 
sequence. The first two are shot off while the model is still climbing. while 
firing of the two remaining rod:ets is delayed until after the model has 
begun to descend. Announcement was also made that a new research air
plane was built as a part of the joint military services-industry-~ACA 
program. The X-15 is being constructed by 1\orth American under Air 
Force sponsorship. 

In 1956, the three large, supersonic wind tunnels constructed at NACA 
research centers under the Unitary \\'ind Tunnel Plan came into full 
use. These tunnels are especially valuable in providing the large-scale 
information essential for design of supersonic airplanes. 

One of the major problems faced by designers of supersonic fighters, 
•vhich can be studied in these tunnels, is the decrease in directional stability 
that occurs as speed increases. \Vhat happens is that conventional surfaces 
such as the vertical tail tend to lose their effectiveness as the ..\Iach nun1ber 
increases. The positive directional stability of an airplane may be dimin
ished until it becomes unacceptably low, and by moving the tunnel speed 
upward, the advent and seriousness of this phenomenon as it affects a 
particular design can be studied in detail. 

vVith 1,000-mph tactical airplanes now going into military sen-ice, 
thoughts of man-carrying aircraft-perhaps rocket gliders-that travel at 
speeds fiv~ times the v:elocity of sound_ appear within the realm of relatively 
early attamment. As 111 other areas ot research, those engaged in full-scale 
flight studies must look far ahead. They must recognize the fundamental 
problems requiring solution before the greater performance desired for 
the future can become available. 

In considering what difficulties the pilot will face in flight into the hio-h 
reaches of the atmosphere at speeds of 3,000 mph and faster. it becom~s 
apparent that many of his problems will result from the fact that his air
plane must be capable of maneuverable flight from sea-leYel take-off to 
altitudes where the density of the air has thinned sufficiently to make 
possible the desired speed without destructive aerodynamic heating. 

Such airplanes will have very thin wings of low aspect ratio. Because 
the low-aspect ratio wings are incapable of producing the high lift needed 
during landing. It is likely that variable geometry of the liftino- surfaces 
m!ly be r~quired. During cruise at high altitude, ~he inertia of tl~ airplane 
w11l be h1gh and. the resp?nse to t~1e co~tro~s w11l be siuggish. Any dis
turbance of the a1rplane w11l result m osclllat10ns that wlll be very difficult 
to control. 

For preliminary studies of the control problems of such very high-
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speed flight, the N ACA has constructed a simulator that is capable of 
duplicating the vertical motion and pitching motion of almost any possible 
airplane. By a preprogramming technique, the pilot can be confronted 
with the control problems respecting these two motions that he would face 
in a flight from low speed at low altitude to high speed at high altitude and 
then return. Work now in progress with such simple research tools has 
given valuable information about what pilo.ting problems will be most 
serious, and how they may be solved. 

In addition to work on high-speed-flight problems, the NACA con
tinued its research on problems of low-speed flight. Stability and control 
programs peculiar to the STOL and VTOL type of aircraft are but a part 
of the work in these areas. 

The national security demands that the military services, the aircraft 
industry, and the NACA, working as partners, accomplish the rapid im
provement of the performance capabilities of our airplanes and missiles. 
The magnitude of the national effort is very great for progress can be no 
faster than the acquisition of new knowledge about aerodynamics, struc
tures, and propulsion. 

Post Office Department 

There was a continued increase in the use of the domestic airmail service 
during the ·fiscal year which ended June 30, 1956. Use of the Air Parcel 
Post Service increased considerably faster than the letter service. 

The Post Office Department paid the airline carriers $32,459,000 for 
hauling domestic airmail during the fiscal year as compared to $31,304,000 
the previous year. This does not include any subsidy payments made by 
the Civil Aeronautics Board. During the year 1956 the United States 
Certificated air carriers carried 145,293,000 ton miles of airmail as 
compared to 131,536,000 ton miles the previous year. 

Fifty-eight air routes were operated by air carriers over 236,560 route 
miles. 

Use of the airlift service also increased during 1956. Twenty-four 
carriers served 205 cities in 31 States and the District of Columbia. Air
lines carried 15,114,000 ton miles of 3 cent mail in 1956 as compared to 
13,362,000 ton miles the previous year. 

Volume of foreign airmail from the United States, to and from U. S. 
possessions and territories (except Alaska) and to and from U. S. Mili
tary Post Offices in foreign countries, increased 13.7 percent over the 
previous fiscal year's volume for 1955. Total weight for fiscal year 1956 was 
30,480,020 pounds. 

United States flag carriers carried 9,341,216 pounds of airmail, an 
increase of 14 percent over the previous year. Foreign flag airlines car
ried 1,273,416 pounds;- an increase of 12.6 percent over the previous year. 
Mail carried to Canada by all carriers increased 33.5 percent-total of 
1,649,742 pounds. 

Mail to and from U. S. Military post offices increased 28.1 percent 
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during the past year over the previous year. Mail poundage for 1956 was 
11,457,157 as compared to 8,940,557 pounds a year ago. 

U. S. territory and possessions mail increased 9.5 percent from 
6,171,107 pounds in 1955 to 6.758.-+89 pounds in 1956. 

On :May 14, 1956, three Cargo freight airlines were authorized by 
the Civil Aeronautics Board to carrv airmail in addition to fi.rst class mail. 
These three carriers actually began· carrying airmail on May 28, 1956. 

Radio Technical Commission for Aeronautics 

The RTCA is a permanent Government-industry advisory body com
posed of more than 100 aeronautical telecommunications agencies. illus
trative of the problems referred to the RTCA for study are: high altitude 
grid plan for VOR/DlVIE frequency pairing: minimum perfom1ance stand
ards for airborne electronic equipment for the transition period "common 
system:" re-evaluation of VOR lateral separation procedures; helicopter 
air navigation, communication and traffic control; and continuing e\-aluation 
of frequency utilization in the VHF band. 

A matter of particular interest to the flying public during fiscal 1936 
was the announcement by the CA.A that messages such as those requesting 
ground transportation and meals from pilots of aircraft in flight would no 
longer be accepted by CAA facilities. This action resulted in a strong publk 
demand for air-to-ground telephone service beyond that presently available 
through Aeronautical Public Sen-ice radio stations licensed by the FCC 
The problem received consideration by a special committee. establisheci 
within the RTCA. 

'V eather Bureau 

The continuous broadcast of recorded av-iation weather and :::\OTA~IS 
on the Arcola, Virginia, L/MF radio range (reported in the 1954 YK\R 
BOOK) received the endorsement of aviation groups and continued in 
operation during 1956. A similar broadcast was activated on the LJ::'IIF 
range at Los Angeles. This is a joint CA.'\ and \i\'eather Bureau project 
and plans call for 36 additional installations by the end of 1957. 
. A series of 18 aviation weather articles for pilot consumption was 
Issued on a monthly basis through 1955 and 1956. Each article is illus
trated and gives a brief discussion of a particular ·weather topic. Through 
the cooperation of the CAA, a copy of each article printed in poster fo~n 
is posted at about 2,500 public airports. The articles are also available in 
pamphlet form from the Superintendent of Documents. U. S. Government 
Printing Office. Twenty airports are now equipped with remote readino 
cloud height and visibility measuring instruments in the approach zon~ 
to the major instrument landing runway. Plans for the ne..xt two years 
provide for similar installations at an additional 95 airports. -

The operation of 23 rawinsonde stations was transferred from the 
military services. 

Additional radar storm detection equipment was placed in operation. 
increasing the total number of stations to 5.5. 
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Four automatic weather stations were activated, bringing the total now 
in operation to eight. Plans have been made to install twelve additional 
stations within the next 18 months. Components of this equipment can 
measure and transmit runway visibility, temperature, dewpoint, wind, alti
meter setting and precipitation. Field tests of equipment to report cloud 
height are now in progress. 

The National Hurricane Research Project, started in 1955 under the 
sponsorship of the Weather Bureau, progressed according to plan but 
encountered some delays in the installation of the special weather-recording 
equipment on the three project aircraft. These three planes, two B-SO's and 
a B-47, being provided by the Air Weather Service, reconnoitered hurri
canes and other tropical weather phenomena from their flight bases in 
Florida. Much of the information on weather phenomena encountered on 
these missions is automatically recorded by digital recording systems and 
placed on punch cards in flight. This permits the immediate processing 
of the data by electronic computer when the planes return to base. Other 
phases of this program include a greatly expanded rawinsonde network 
in the West Indies which is rapidly nearing completion; development of 
a constant level balloon that will remain in the eye of a hurricane and per
mit the tracking of the storm by electronic means; photographic reconnais
sance of hurricanes by rockets and high altitude balloons ; and special ob
serving and recording equipment, including water level recorders at coastal 
locations along the Gulf and Atlantic coasts. This project, which was just 
getting into full swing at the end of the 1956 hurricane season, will prob
ably continue for several more years. 

A research program was being conducted for the investigation of 
tornadoes and other severe local storms. The program includes detailed 
studies of tornado damage to obtain information of the structure and be
havior of tornadoes, continued investigation of the structure and prediction 
of _squall lines using data from a special severe local storm network in the 
~1dwest and mea:mrements with a tornado research airplane. The first 
fl;ght of the spectally instrumented Weather Bureau tornado, research 
at~plane, an F -51, was made on April 26, 1956. Operating mainly in the 
Mtdwest, this contracted, privately piloted plane is equipped with a vortex 
therm~meter, an infra-red hygrometer, a velocity-gust-height recorder, a 
recordmg .altimeter, an electric field meter, several cameras, a voice re
corder and necessary associated gear. The objectives of this program are 
to obtain observations of the various meteorological elements, particularly 
those of temperature and humidity gradients in the vertical and horizontal, 
in the vicinity of tornado activity or conditions. As of the end of August 
some 100 missions had been made, including test, calibration and reconnais
sance flights. Data from these flights are being processed, analyzed and 
evaluated. 
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LEGISLATIVE AND GOVERNMENT EVENTS 
Jan. S 

Senator A. S. ~like ~lonroney (D., Okla.) 
accuses Contmerce Secreta!")" Weeks and Trans
portation Under Serreta:ry Rothschild of assum
ing "'Presidential powersn in demanding the 
resignation o£ former CAA Administrator Fred 
B. Lee. 

Jan. 10 
Pentagon JUts bnn ·which blocked release of 

information on new aircraft for n year after 
their entry into tactical units. 

President Eisenhowrr forward~ thr Federal 
lion of new Ch·il Aeronautics Board member, 
G. Joseph l\llnctti, to the Senate. 

Jan. 11 
Pentagon announces wide changes in its poli• 

cies for creating and maintaining a rescn·oir of 
machine tools and produetion equipment for 
emergency use. 

Jan. 17 
President Eisenhower in l1i.S. annual bud,:et 

message requests a total of S7,537,900,000 for 
airera(t and related equipment by the :'\.~a,-y and 
Air Force. 

Supreme Court refuses to re,·iew a lower 
court decision in Nationnl Airlint"S 6ght to o'·f!r• 
turn a CAB order limiting issues in the Eastern
Colonial merger case. 

President asks Congress for a record $202.,. 
618,000 appropriation for the Civil Aeronnutics 
Administration. 

Jan. 19 
President Eis'-"nltower accepi:S rerommenda

tion made to the Bureau of Budget by the 
Harding Committee for a long-range study of 
aviation facilities. 

Jan. 23 
CAA announces appointment of William B. 

Davis as director of the Office of A,·iation 
Safety. 

Jan. 27 
President Eisenhower refuses to make a de

cision on National Airlines petition to him 
charging legal error by the CAB in the Eastern
Colonial merger case. 

Jan. 30 
Senator Warren G. 1\lagnuson (D • ., ~nsh.) rp .. 

veals be will introduce legislation prn,·iding lor 
permanent certification for the intra-Al:tSk.::~ .. 
U.S.-Alaska and Hawaiian airlinl"s. 

Representative Daniel J. Flood (D .• Pa.) dis· 
closes that the Pentagon promises reforms in 
1\lATS which may save up to $·19.5-million an
nually. 

Jan. 31 
President Eisenhower male.('~ the F~deral 

Communications Commbsion a fuH voting mrm
ber of the Air Coordinating Committee. 

Feb. 2 
Defense Secretary Charles Wil~on announres 

he wUI appoint a special assistant to eonern .. 
trate on guided missiles. 

Feb. 9 
Assistant Air Force Secretary Tr(',·nr Ga.rdnPr 

submits resignation in protest over the Admin· 
istration's research pollees. 

Feb. 10 
CAA discloses that a total of 319 new Ft>d· 

eral-ald-to-alrports projects totaling $38,.932,. .. 
065 are included In the fiscal 1956 portion of 
the Monroney Act. 

Feb. 14 
Edward P. Curtis accepts President Eisen-

bower's invitation to be his special assistant 
(or aviation f'acilities. 

The Senate passes by Toire vote death penalty 
for persons eon,·icted of nireraCt sabotage. 

Feb. 15 
The Douse Armed Services Committee aP

pro,·es :XACA atmosphere entry simalator to cost 
S·t69,000. 

Feb. 17 
Former Assi~tn.nt Air Forr.e SeCretary Trevor 

Gardner eharges that the appropriation re
quested for the Air FoMe for liseal 195'; is 
$3.5-blllion short of the amount needed. 

Feb. 24 
Representative W"ziP>t P-an (D~ Tex.) 

tells the Bouse his Small Basille.ss Committee 
has started bn·es~ations of tlae aireraft man• 
ufaeturins indu-,. IIJhi tloe Civil AereDauties 
Board. 

Feb. 2'; 
Pre~idrnt Eisenhower in • letter ~ De

fense Se-cretary Charle L TU..a to name a 
!<Uid"d missile C.... quJeldy too _.__e bal· 
H~tic misslle p~. 

Feb.29 
:11..-Donnell Aircraft (Aq>. den Hebert Suh

.. ommittee the alt.,.....ahoes eE per--. iDcba .. 
try to make "reasonahle e.~"' or fare 
,odalization with C.•erament..f.-ished fadli· 
ties. 

!II .... 1 
Do'll@:las Aircraft Cerp. tells doe Heloert Suh

..-ommittee it probaltly laaa the 1-- eapflal 
in,·estment iD eompm~y....-.etl ~ in the 
airframe iDdlUiry. 

M.ar. !! 
Senate appre""" thr _._...._ of CAB 

Chairman Ross IUsley ao Federal Ja. Cor the 
western distriet of Oldaloema. 

M..r. 16 
Co-eree s-....- Sinelair Weeks calls for 

a two-year exteasion -_,f the Defen.se Production 
Act, aud asks Collp'eaS te strike out a seetion 
requirlag persollS who serve the pYerD.ment 
·without eompea.sadoa to report oa t.beir finan
cial interests. 

!far.!ll 
Assistant Air F.....,., 5eeJ"ebry Dadl..,. C. 

Sharp tells Hebert Sah.,...,.mee that aireraft 
industry pra6.ts are "re_..ahle. aad adequate 
00'tllo-,t't aJ:Id -... Jl,pw le I 1 rs a.re needed" fO 

boost thee iDd-try's profits for future srowth 
and stability. 

"ar. 23 
Prsident Elsreal..wer nominates James R. 

Durfee to repbee Ross Rizlev on the Civil 
Aereaauties Beard.. • 

Admiral Arle~ Barke, Cllief of Naval Op· 
erations. tel1s the S....ate Armed Serviees Com· 
rnittPe dae ~a~ is work~ oa a ~uper~nlc 
•eapl--, an ad..--...1 version of the :llartiD 
P6:1IS-. 

Mar. 26 
House Appropriations Committee 

4()0..p~e ft'port, d.esrrihing major 
pro~ureme~~t as rile with "wast~" 
••duplieat:iea. ·~ and -cltaos." 

Mar. :.!7' 

releases 
miHtarv 
"delay," 

s-&ter Warrea :"'llO!!<nu•on (D~ Wash.) indi· 
l"ates la.is 1Dtentate ...._Foreign Commerce Com
mittee woald aet pro:m.ptly on legislation au• 
tlaorfldas permaaftlt eertifieation of intra
Alaskan a&<l iDtra•llawaii.:rn airlines. 
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President Eisenhower names Thomas Cogge
shall chairman of the Renegotiation Board. 

Defense Secretary Charles E. Wilson an• 
nounccs the appointment of Eger V. lUurpbce, 
president of Esso Research and Engineering Co., 
as his missile czar to coordinate the nation's 
guided missile program. 

1\lor. 28 
Representative Carl Hinshaw (R., Collf.) in· 

troduces legislation authorizing Federal partici
pation in the design and development of proto• 
type aircraft Cor local service airline needs. 

1\lar. 29 
J. Gordon Bennett takes oath as executive as

sistant to Edward P. Curtis, Special Presiden
tial Assistant for Aviation Facilities. 

1\lar. 30 
Air Force Secretary Quarles and Chief o£ 

Stafl' General Nathan F. Twining warn Con• 
~rcss that the fiscal 1958 budget will have to 
be raised over 1957's. 

Ramsay D. Potts, Jr., president and general 
counsel o£ the Independent 1\olilitary Air Trans• 
port Association, announces his resignation to 
hecome associate counsel of the special Senate 
Armed Services Subcommittee to investigate 
U. S. airpower. 

The Senate passes legislation repealing trans· 
portation taxes on travel between the U.S. and 
much o£ North and Central America. 

Apr. ao 
PoRsibtlity that guided missiles, which ac

count for 20.3 percent of the Air Force's fiscal 
1957 request for aircraft and related procure
ment, will climb to 35 percent by fiscal 1959 is 
'·oiced before a House subcommittee. 

1\lay 7 
CAA policy prohibiting the use of Federal 

aid to airport buildings having segregated fa• 
cilities is revealed. 

1\loy 8 
President Eisenhower reports that the U.S. 

has shipped more than Sl2.4 .. billion in mili· 
tary equipment to free world countries during 
the past six years. 

House passes legislation authorizing severe 
new penalties Cor aircraft sabotage. 

!Uay 11 
House rejects efForts to ]Joost Air Force ap

propriations £or more B-52's by Sl-billion. 
1\lay I6 

Senate Commerce Committee concludes hear
fogs on the nomination of CAA Administrator 
Charles J. Lowen. • lllay I7 

CAB endorses a low•eost transatlantic air 
service proposed by Pan American World Air-
ways. 

lllay 23 
Representative F. Edward Hebert (D., La.) 

states the aircraft industry is doing "'a hell o£ 
a ~ood job." 

National Advisory Committee for Aeronautics 
unvetls a new 832,856,000 unitary plan wind 
tunnel at Lewis Flight Propulsion Laboratories, 
Cleveland. 

1\lay 24 
Senate Commerce Committee approves the 

nominations of G. Joseph 1\linctti as CAB 1\lem• 
her and Charles J. Lowen as CAA Administrator. 

Special Presidential Aide Edward P. Curtis 
retains J. L. Anast as his full-time systems plan• 
ning advisor. 

1\lay 29 
President Eisenhower accepts the resignation 
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of James Smith, Assistant Secretary o£ the Na""Y 
for Air, and nominates Garrison Norton, former 
Assistant Secretary of State, to replace him. 

June 4 
CAB Chairman James R. Durfee discloses that 

the Board's Office of Contplian("C is in,•cstigating 
charges of "o"·erbooking" by airlines and faulty 
flight information to the public. 

The Senate passes a bill appropriating SJ.4 .. 
1Jil1ion to run tlte Commerce Drpartment and 
its related agencies, including CAA and CAB. 

June 5 
A joint Senate-House Committee recommends 

a two-year extension of the Renegotiation Act 
-with liberalized provisions. 

June 7 
Acting Administrator Charles J. Lowen, Jr., 

is confirmed on June 6 b)· the Senate. 
June 8 

The Senate Armed Services Comntittce ap
proves Garrison Norton as the Na'\·y's Assistant 
Secretary £or Air. 

June 11 
CAB grants Helicopter Air Service n sc"·en .. 

year certificate to fiy pnsscngers by helicopter 
in the general Chicago area. 

June II 
G. Joseph !Uinettl is sworn In as a CAB 

member in ceremony at the White House. 
June 12 

CAB orders an investiJ!ation of the proposal 
Hughes Tool Co. to build and sell jet trans· 
ports to Trans World Airlines and other car
riers. 

The Commerce Department announces the 
second installment of the £our-year 8252-mll
lion airport program. 

Air Coordinating Committee's policy guaran
tecin~ the UHe of VOR at least through 1965 is 
upheld. 

June 15 
Congress approves a compromise Sl,416,-

732,000 appropriation to finance the Commerce 
Department for the fiscal year beginning July 1. 

June 25 
Garrison Norton is con6.rmed by the Senate 

as the new Assistant Navy Secretary for Air. 
June 27 

The Senate votes to increase fiscal 1957 Air 
Force budget by more than $900-ntiUion o''er 
Administration requests. 

The Senate Armed Services Committee rejects 
Air Force requests £or funds to set up four 
Talos-equippcd anti-aircraft bases and appro,•cs 
Army plans for expanding its Nike anti-aircraft 
missile system. 

Clarence N. Sayen, president of the Air Line 
Pilots Association, advocates abolishing the Air 
Coordinating Committee and calls for creation 
nf an independent CAA to solve aviation facili
ties problems. 

July 2 
The House and Senate approve a compromise 

Defense Appropriation Bill providing about 
8900-million in Air Force funds over Adminis
tration requests. 

President Eisenhower signs the fiscal 1957 
Defense Appropriations Act, allocating $34,-
656,727,000, about a hal£ a billion more than 
the Administration asked for. 

July 9 
Senator Warren Magnuson (D., Wash.), 

chairman of the Senate Con1merre Committee, 
predicts his group will recommend that radar 
be installed in all commercial passenger air .. 
craft. 
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The House Appropriation~ Comntittee u~es 
Drfcnsc Scerc•tar)· Wilson to end disputes be· 
'"'"cen the Air Fort"<"" and Army o"·cr the 
merits of the Talos and ~ike air defense mis
siles. 

July 11 
CAA reports it expects to take dclh·crv this 

month o£ an Air Foree D-57 as part o£ its air 
traffic control study progrant for the jet age. 

July 13 
Contntcrce Under Sccrrtarv Louis S. Roths

rhild ~nys he will resi,:n iC AAC, o£ "'·hirb he i!l 
chnirJnan, fails to arrh·e at a dt"nr-cut dcdsion 
on the short-ran;:f" nn,·i!=!ation t'Ontro,·ersy after 
receiving the NA \" Panel reporto;;. 

July 16 
Former Air Force A~sistant Serrt•lnry Tre,·or 

Gardner tcHs a Ilou!"e Subcommittee that o,·er
dn~~ificntion o£ !ll"i("ntific and tcrhnh•a] infor
mation by the Defense Departmrnt and th~ 
AEC is seriously hohling back U.S. progrt."SS in 
weapons development. -

July 17 
The Itou~e passes and Sf"nd100 to thr Senatr a 

two-year extension of the Renrgotiation Act. 
General Xnthan Twinin~ in h•.stimonv to tht>

Senate Armed Services Committt"e sa,·s th(" t\\>·in
jet Blowlamp supersonic light ho~ber is the 
most important aircraft he obsen·ed on his rt"
cent "'isit to Russia. 

J. II. Carmi<'hael~ presidrnt of Capital Air
lines, is named chairman nf tht" Commrrf"t" D.-· .. 
nartment~s O("Wiy-anpoin•rd Trant;;portation an 11 
Communications Comntittee for 1956-57. 

July 18 
President Eisenhower si~n~ lt"gi.;;latir~n ; 0 • 

creasin~ penalties for airrraft sahotar;:e. 1\"'rw 
law will permit death s .. ntrn ... {" in <"asr~ "'·h .. rf' 
loss of life resulte•l from damage to an air
plane. 

Con1mcree Department ren~us of the Airrraft 
Propeller Industry shows 16 rompanies in 1954 
grossed 8108.4-milllon. 

Julv 20 
The Senate passes by ,·oire '\·otl" le,:i:-;lation 

extendin~; the Renf"gotiation At't of 1951 for 
two more years. 

July 23 
President Eisenhowt"r sip:ns a hill (S. 3163). 

authorizing pernutnent l"t"rtification of air rar
riers operatin~ within Alaska and Hawaii and 
IP~islation (S. 3·1-12) extcn,Jing th~ pro,·ision~ 
of the Ch~il Aeronautics Act relating to war 
rhk insurance. 

House Armed Servire~ Jn,·estigation~ Suh
rommittee. headed b,· F. Edward Hebrrt (D~. 
La.). asserts that "the Government is gettin,:r 
substantial '\·alur" from "its in\·e!'itment in mili
tary airframes." 

July 25 
The Senate approves and sends to the Pr .. si

d.ent legislation (S. 3149) authorizing all air
hoes to ofFer free or reduced rate air trans
portation to clergymen on a space-available 
basis. 

·July 26 
The Senate Appropriation Committee recom

mends p:ranting of the full Admini~tration re
quest for $689043,000 for CAA expansion o£ 
tbe Fedet-al Airways System. 

Tlu~ House pa&SI'S a bill to prohibit all"oholi .. 
drinks aboard airliners. 

July 30 
The House kills the Airline Capital Gains 

Pill (II.R, 8902) ofter on!'•Y d•l>ot•. l~d by onr 

of the bil19s chief opponents,. Representative 
John Heselton (R., ~lass.). 

Aug. 1 
Admiral Arthur Radford. Chairman of the 

Joint Chiefs of StafF, in testimony before Sena• 
tor Stuart Symlngton•s Airpo,..·er Subcommittee, 
urges the Air Force to perfect a ne"'· and bet· 
ter bomber. 

Aq. 2 
The Pr•sldenl signs bills (H.R. 119471). 

extcndinJr the Reneftotiation Act for t,.·o more 
years; (S. 3149). authorizing airline!' to pro
,•idt- free or reduced rate air transportation to 
ntinisters on n !Opaee-a,·ailable basis, and (H.R .. 
5738). nuthorizins the Army. ~avy and Air 
Force to e-ontraet for flight instruction up to 
35 hours pt>r lf!ad~t at institutions with ROTC 
uniB._. 

Aug. 3 
Spedal Pre-sidt>ntial Aide Edward P. Curtis 

appoint!' an elltht-man !<Y~tems f"ncineeoring team 
to develop • master plan for the- future air 
traRil" l"'Ontrol sy~em. 

Aug. 7 
Repre.;;;rntath·e Carl Hin~b:n•· (R.,. CalJf.). 

:wiation polic:-y leadt"r in the House o£ Repre· 
~l"ntath-es .. dies. 

Au!'. 8 
llou~f'-S._..nate- ronfel"'e'es rednl"f" the Adminis

tration•s request for a s.upnle-mrntal appropria
tion of $68.043.000 to $-1.5-million for n~· air 
n::::...-i!:'ation farilitie:o and CAA operating ex
pt"n~·es in l"onnection "·ith e..'pansion of the 
F .... dt"ral Ai"'·ays systrm._. 

Aug. 10 
Xe-... ~ CAB proredure, dt"Signed to eliminate 

"leaks," will annonnt"e de·dsions throutrh press 
rt"lea!"ies. followed up by oflicial board orders. 

Au!<. 15 
Defense Srenotary charles Wilson sets up a 

spt"cial Penta~on committee to study the prob• 
lt"m of prott"Cting military information. 

Aug. 29 
A spt"eial House Armed Services Subcommit

tee announres cban~es in Defense Department 
rules, makin!!' it mandatory to notify any eon
tractor placed under in,·estigation on suspicion 
of fraud. 

The ~ational Businl"sS Airl"raft Association 
officiall" noti&es the Air Coordinating Commit• 
ter thni it ""'rannot af"l"'Ppt" r«."("ommendation.s of 
the ~AY Panr-l. ra11ing for a TACA~/contpati
ble D:\IE system. 

An!'. 30 
CAA safety direrlor W .. B. Davis goes on rec

ord opf'oda,: CAB"s pTOposed eronomie regula
tion requiring 75 pr-rrent on-time sebednllng 
by airlines._. 

Au!'. 31 
The- ACC real"'he a unanimous drdsion on the 

ne-w eommon short range na,·igation system 
whieh calls for eliminating the civil D~F- re• 
tolnlo~< VOR. and lrnplemrntlng TACAN /Dl\IF. 
into an arlmuth-distanee system to be callf'd 
\"ORTAC. 

Srpt. 5 
CA.A announees a reo~anisation en<"ompass

i~ three principal chan~es: establishment o£ 
six pro(n'all ofliee;;;; !'treamlinin~ of the At:J .. 
mini~~atoT·~ offire; and C"stablishment of 
·~adUv illienti.6able" counterparts of the pro
~ram of&.l"'rs in the rf!trions. 

CAA Admiinstrator Charles J. Ln,.·en9 41. dlf"'s 
of raneer. 
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Sept. 6 
Aircraft Owners & Pilots Assodation gh·es 

qualified endorsement to the ACC VORTAC 
plan. 

Sept. II 
The Atomic Energy Commission discloses that 

two o£ its laboratories are studying the possi
bilities of nuclear propulsion for rocket engines. 

Sept. 20 
The first of two B·57's being loaned to CAA 

by the Air Force is accepted by acting admin
istrator James Pyle. 

Oct. I 
ODM Director Arthur S. Flemming establishes 

a special committee to handle the problems or 
titanium production and utilization. 

A new two-stage high-altitude research rocket 
called the "Terrapin" soars to a height of 80 
miles from the NACA proving ground at Wal· 
lops Island, Va. 

NACA awards Its Distinguished Service Medal 
to Richard T. 'Whitcomb, developer o£ the area 
rule concept for supersonic aircraft. 

Oct. s 
The State Department announces it will hold 

a top-level international aviation meeting In 
Washington in November. 

Oct. 8 
Representative John E. Moss (D., Calif.), 

chairman of the House Government Operations 
Subcommittee, asks Defense Secretary Wilson 
for a report on the functions of. a committee 
Wilson set up to plug "leaks" of military in· 
formation. 

Oct. I1 
NACA discloses that four-stage research roek

ets, fired In connection with development of 
the ICBM and tbe North American X-IS, have 
bit speeds of 6864 mph, or Mach I0.4. 

Oct. IS 
Defense Secretary Charles Wilson asserts thai 

military spending next year will rise probably 
"'something llke" f'our percent to sb:: percent. 

Commerce Department announces three more 
contract awards totaling $750,000 for CAA's 
fiscal 1957 airway program. 

Oct. I8 
James H. Doolittle is named chairman of 

NACA, succeeding Dr. Jerome C. Hunsaker. 
Defense Department cancels its quota sys· 

tern lor controlling consumption of critical 
materials in jet engine manufacture. 

Oct. I9 
CAB estimates the U.S. airline Industry's sub

sidy bill for the current fiscal year will be the 
hl.,hest of the four•ycar period I955 through 
I958. 

NACA awards Distln!'ulshed Service Medals 
to John W. Moise and Charles W. Littleton for 
"outstanding bravery beyond the call ol duty" 
following a high-altitude explosion in the 
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rocket-propelled X-1A research plane io August, 
I955. 

Oct. 25 
Senator Harry Byrd (D., Vo.) urges the 

Government to hold up a~tion on all industry 
bids to become eligible lor fast writeofFs until 
a Congressional study of the program is com• 
pleted. 

Contmcrcc Under Secretary Louis RothschJid 
reports that CAA obligated SIS-million In the 
first quarter of fiscal I95 7 for new airway 
equipment. 

Oct. 26 
CAA control towers report n total of 20,384,-

000 aircraft operations in the year ended June 
30. 

Nov. 5 
Sen. George A. Smathers (D., Flo.) urges 

ratification of the Hop::uc Protocol to the War
saw Convention by the U. S. and other leading 
air transport notions. 

Nov. 8 
Sen. A. S. !Uike l\lonroney (D., Oklo.) re• 

news call for a "declaration or independence" 
for CAA, breaking it away from "domination" 
by the Commerce Department. 

Nov. 9 
Harold A. Jones resigns as U.S. representa• 

tive on the Council o£ the International Civil 
Aviation Organization. 

Nov. 15 
Defense Secretary Charles Wilson designates 

three-man committee to review and implement 
the Coolidge recommendations for protecting 
classified information. 

Nov. I9 
Branding the proposal as ushocking,'' Rep. 

John E. l\loss (D., Calif.) urges Defense Seere· 
tary Wilson to reject a recommendation of the 
Coolidge committee that newsmen refusing to 
disclose sources of 4 '1eaks" be taken before 
grand juries. 

CAA announces it will conduct a major eva} .. 
nation of three experimental runway Ughting 
systems, in anticipation of developing new U.S. 
civllfmilhary standards for an improved system. 

Nov. 27 
Defense Secretary Charles Wilson issues 

document giving Air Force sole responsibility 
for aU land-based Intermediate Range Ballistic 
MiRsiles, and Navy the responsibility lor ship
launched IRBM, dashing Army's hopes for ma .. 
jor role in military aviation and long-range mis
siles. 

Dec. 4 
Bureau of Labor reports that aircraft employ

ment in September reached new peacetime peak 
of 825,00(}. 

Dec. IS 
Atomic Energy Commission confirms reports 

that it more than doubled expenditures for the 
atomic-powered aircraft project in .fiscal 1956. 



MANPOWER 

CHAPTER FOUR 

l\1anpower 

E NG BEFORE Chief of Staff of the A.ir Force General 1\athan F. 
Twining returned from Russia to report that training of technical 
personnel in the SO\·iet was gaining alarmingly over parallel U. S. 

efforts, plans and programs were in operation in this country to offset the 
Russian gains, streamline recruitment and training, and coordinate ac
tivities between the services and industrv. 

Leading in this work was the aircraft i"ndustrv. leaders of which in ~Iav 
met with Carter L. Burgess, Assistant Secretary- of Defense for :1Ianpowe-r 
and Reserves, to go over mutual problems. Result was a comprehensive 
survey and report by the Aircraft Industries Association"s Industrial Re
lations Advisory Committee. This report revealed for the first time the 
widespread training and educational work done by the aircraft industry and 
projected efforts to be made in the future toward winning the technological 
cold war. 

It showed that aviation is, and has for some time been offering assist
ants to the nation's school structure at all levels, has perhaps the most 
advanced training program in industry. and is tailoring its recruiting prac
tices to accommodate recruiting and personnel problems of the military. 

The survey showed that during the academic year 195.3-56. representa
tive companies in the aircraft industry spent more than $280,000 in schol
arships for more than four hundred students at the undergraduate level. 
including 218 for engineers, 10 in physics and chemistry. 61 in business 
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administration, and 115 open. Plans call for virtually doubling this pro
gram during the 1956-57 school year. Additional funds are being budgeted 
for graduate scholarships, also. Last year, the average grant to graduate 
students was more than $2,300 annually, some 891 scholarships were 
awarded, and total expenditures reached $1.6-million. 

During the year, aviation concerns also participated widely in sponsor
ing interest in scientific subjects, giving ·field trips to plants, providing 
teaching aids in technical courses, and giving summer employment to high 
school seniors. Community work toward fostering interest· in the techno
logical needs of the nation was expanded. 

A summer employment program also expanded throughout the indus
try for teachers, backed by a concerted effort to place the instructors in 
occupations specifically related to their ·field of teaching. Conversely, hun
dreds of company employes served as instructors in schools after their 
normal working hours, others getting leave to take classes during com
pany time. 

Within plants, paid-time training, tuition refund plans, and company
sponsored after-hour training programs expanded. In five companies sur
veyed, some 1,500 courses were given, taken by more than 200,000 em
ployees representing more than 6.3-million manhours of training, or an 
average of approximately 32 hours of technical per employe-student. Cost 
of the courses is estimated by AlA at $13-million. 

Commenting on the report and the programs, Assistant Secreary Bur
gess stated : 

"I was truly impressed with the wide range of measures being taken by 
various firms in the industry to motivate, encourage, and in many cases 
finance young people of talent to pursue higher education in engineering 
and the sciences ; by the ways in which assistance is being furnished to 
teachers and educational institutions ; and by the extensive in-plant training 
programs. The report puts together for the first time a listing of the vari
ous constructive measures in very specific and concrete terms, and it indi
cates the degree to which they are being used throughout the industry." 

. Meantime, figures indicated during the year that the shortages of tech
meal talent at all levels would continue and become aggravated with the in
crease in demands. Burgeoning of the industry to national leadership, 
with upwards of 800,000 workers on the payrolls, plus increased demands 
for a higher number of trained personnel, especially at the engineering level, 
gave promise of further difficulties during the coming year. 

Accelerated recruitment and training at all levels seemed the only an
swer to the problem, and there was every indication at year-end that the 
aircraft industry would go into the new year with greatly expanded 
programs. 
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RESEARCH AND DEVELOPMENT 

CHAPTER FIVE 

Research and Developn1ent 

F ISCAL YEAR 1957 (July 1, 1956-June 30, 1957) saw Congress 
appropriating $1.6-billion to the military sen•ices for research and 
development activities. This money. \vhich will be painting the 

picture of weapons that will be under test in the early 1960's and that , .. ,ill 
be in combat inventories within the decade, is largely devoted to top 
priority projects, which are in part being financed by the aircraft industry
work on intercontinental and intermediate range ballistic missiles and 
nucleared powered aircraft, studies of advanced propulsion systems and 
new types of aircraft, solutions to the thermal and consequent metallurgical 
problems induced by supersonic and expected hypersonic speeds of aircraft 
and missiles. and development of advanced electronic and analog computing 
systems. 

:Military R&D Expenditures (In 1\Iillions of Dollars) 
1954 1955 1956 1957 

Actual Actual Estimated Estimated 
Air Force _____________ $ 513 $ 524 $ 632 $ 650 
Army-------------··---------- 396 400 410 420 
Navy ---------------------- 476 467 449 485 

Total $1.385 $1,391 $1,491 $1,555 
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During the height of the \Vorld \Var II period, 1940-4, annual military 
expenditures averaged about $245-million. At this time, research and 
development suffered in favor of an all-out production of the weapons 
needed for victory. It was fortunate that the United States required only 
several radically new weapon systems for this event. Despite almost com
plete military demobilization of the United States at the end of World \Var 
II, the grave need for accelerated research and development was recog
nized: the average expenditure level for the next five years, through 1949, 
more than doubled over the preceding period, reaching about $549-million 
annually. Another technical spurt came with the Korean War, which 
carried in its wake a tremendous increase in appropriations by Congress 
for research and development along the entire technical perimeter. In this 
area, defense expenditures in fiscal 1956 were more than double the $650-
million in 1950. 

The government is planning to allocate 49 percent of its fiscal 1957 
research and development funds to industrial contractors. That such funds 
are vital to keep this country's technological advantages is patent: per
formance requirements for modern military ·fighter aircraft demand design
ing more than 3~ times as many parts as did World War II fighters. Pre
liminary design studies of the less complex World War II bomber took only 
about a year; preliminary design studies of one of today's heavy bombers 
(for example) took over five years. It is held that the vastly superior 
performance demanded for modern aircraft will continue to call for design 
studies whose cost and lead time will be correspondingly high. 

Army 
The research and development work for the Army is accomplished 

through its seven Technical Services: Chemical, Engineers, Ordnance, 
Quartermaster, Signal, Transportation and Medical. These services have 
assigned spheres of interest, compatible with their roles in support of the 
combat forces. They are responsible for research and development projects 
falling within their assigned spheres of interest. Through their agencies 
they solicit and receive proposals from individuals or organizations who 
wish to participate in research and development. The agencies' activities 
cover all phases of research and development, from the initial steps of basic 
or applied research through to the production of a prototype model suitable 
for user test by the component of the Army concerned. They negotiate and 
award contracts for such work whether it is performed in a military or 
civilian agency. 

About 30 percent, or $108-million, of Army expenditures for research 
and development is devoted to missiles, either the surface-to-surface type 
or the surface-to-air type. In the field of surface-to-surface missiles, Army 
developments are emphasizing the ballistic rather than the more vulnerable 
cruise-type air-supported missiles. Efforts are aimed towards weapons 
required by the Army commander in the field. In the category of surface
to-air, the Army is concerned with its basic responsibilities for air defense, 
which include not only the field army and vital installations overseas but 
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also the provision for Army antiaircraft units for defense of the United 
States. 

Research and development for novel types of aircraft increased during 
1956 as a result of the Army's demands for mobility and agility within the 
battle ·area, which has made aircraft an integral part of Army equipment. 
Aircraft that can move troops and critical combat supplies within the battle 
area, that can provide the battlefield surveillance essential to the effective 
use of the new long-range \veapons are said to be vital. Primary emphasis 
was directed towards the helicopter, which proved itself as an Anny 
battlefield item in Korea, and the short or vertical takeoff and landing air
craft that can move key personnel or supplies about the battlefield. The 
scope of the Army's current research and development work may be seen 
in terms of the following projects: 

Early in Spring, 1956, the Army announced development of the Missile 
Master, the country's first electronic system designed specifically for con
trolling and coordinating the use of Nike antiaircraft missile batteries. 
Martin Company of Baltimore was named principal contractor, aided by the 
Airborne Instruments Laboratory, Mineola, Kew York, and the American 
Machine & Foundry Company, Ne\v York. The systems ,,;n be located at 
key antiaircraft installations in the United States. Each system operates 
independently, and can also operate in conjunction with units of the .-\.ir 
Force's semi-automatic ground-environment area defense system, k-nown as 
Sage. The Missile Master collects information about the location of air
craft and their identity, presents this information on electronic displays, and 
distributes these data to the missile firing batteries. In this way, each Nike 
battery receives a continuous flow of fresh data about all aircraft ·within 
the defense area, as well as about the activities of the other batteries; and 
each Nike battery commander is provided with all the infonnation needed 
to enable him to make a proper selection of a target. 
~ television system using an aerial drone as its vehicle and designed 

to atd combat commanders obtain immediate ground evaluation was dem
onstrated by the Army at Bolling Air Force Base on May 19 and 20, 1956. 
The pilotless system consists of an L-17 modified for drone operation, an 
a?topilot which provides effective remote control by on-off type radio 
signals, and a ground control station that can be carried in a jeep. Signals 
transmitted from the ground station to the airplane's 42-pound autopilot 
regulate stability, altitude and air speed. Complying with remote com
mands, the aircraft can maneuver, climb or glide. Special control provisions 
prevent stalls, over speedmg, excessive loss of altitude. and other hazardous 
conditions. Upon completion of the drone's mission. the rrround controller 
flicks an "appro~ch" switch, which automatically positi;ns landing gear, 
flaps, propeller pttch, and power in proper sequence for landing run. 

The Army is awarding almost $2-million to :.ielpar, Inc., Falls Church. 
Virginia, to develop a helicopter flight simulator. Scheduled for 1958 
completion, the new flight simulator will incorporate the cockpit of Sikor
sky's H-37 A. The device is to be used to train Army helicopter pilots in 
all phases of operation including engine starting, take-off, hovering, transi-
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tion to forward flight, blade stall, autorotation and flare-out for landinO". 
Other simul~tions ar~ cockpit motion and effects of rough air. Develop
ment of t~e sunulat?r Is expected to reduce substantially the cost of training 
cargo helicopter pilots and provide a device that will aid materially in 
advancing helicopter instrument flying. 

The Office of Naval Research is administrating a $700,000 Army con
tract awarded to the Ryan Aeronautical Company, San Diego, for the 
design and development of a flying test-bed, deflected slipstream, turbine
powered aircraft. (Flying test beds are flying "mock ups" intended to 
simulate the essential design and performance characteristics of new design 
concepts.) The new craft is called the Vertiplane, and has mounted large 
propellers and double retractable flaps located in a manner that the pro
peller slipstream is deflected 90 degrees downward during take-off, hover
ing and landing. For transition into horizontal flight, the flaps are re
tracted as the craft picks up forward speed. Using the flying test-bed ap
proach in designing VTOL and STOL aircraft permits the characteristics 
of an aircraft to be explored with relatively inexpensive models in a matter 
of months rather than years. 

A rapid-firing 20-mm weapon, one of the •first specifically designed for 
present supersonic jet aircraft, was unveiled on August 28, 1956 at Aber
deen Proving Ground, Maryland, by the Army and Air Force. Named 
after Vulcan, ancient Roman God of Fire, the new weapon was developed 
by General Electric's Aeronautics and Ordnance Department under the 
sponsorship of Army Ordnance. Development of the new cannon was 
prompted by the tremendous ~n~rease in ?peed of modern jet. aircraft. Two 
design features from the ongmal Gatlmg gun, patented m 1862, were 
"borrowed." Each gun has a rotating multi-barreled cluster, and each is 
externally driven. External power for the Gatling gun comes from human 
energy as the oper~tor turns the cra?k. The Vulca_n gun i~ exter_nally pow
ered, either electncally or hydraulically. Accordmg to Its designers, the 
Vulcan gun is simple to operate and maintain, and can be field stripped and 
re-assembled in less than 30 minutes. 

Air Force 

The Air Research and Development Command (ARDC) went full 
steam ahead on its Weapon Systems concept established in the fall of 1955. 
First order of business pursued during 1956 was to let industry in on some 
of ARDC's trade secrets and thinking. The Command increased the flow 
of technical data to qualified contractors, sketched the Systems concept so 
contractors would know what technical avenues are likely to be followed, 
encouraged contractors to invest their own money in research and develop
ment, and w.ere open to advice in terms of hardware as a result of con
tractors' studies. 

In its less than six years of being, the Command has pulled together 
the scattered research and development facilities of the Air Force into 
a sturdy cohesive body under Lt. Gen. T. S. Powe1·. Located today in 
downtown Baltimore, ARDC will soon be moving to Washington, D. C. 
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Air Force's' new missile-research wind tunnel 

The .Command ov.ersees for the government and its contractors 11 centers 
and $20-billion worth of research and de\ elopment facilities. Current A ir 
Force research and development projects include the following: 

A giant cornputing machine that could save up to two yea rs in the 
development of advanced-design jet engines has been built for the ARDC 
by the General Electric Company, Schenectady, New York. One of the 
largest ever built, this unique analog computer will enable engineers to 
"fly" jet engines before they are ·constructed and to forecast, in actual 
control tests, the performance cha.racteri tics of jet engines that are still 
on the drawing boards. The computer \· ill become the " brain" for a jet
engine simulator that will reduce vvind-tunnel te ting time and cut down the 
expense of flight testing. 

A new magnetic material that promises to yield powerful permanent 
magnets is under study by the '0l estinghouse Electric Corporation for the 
ARDC. The material was discovered through an improved method for pre
paring almost pure manganese-bismuth in powder form. Perhaps the 
greatest advantage from the new manganese-bismuth magnets is their un-
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usual resistance to demagnetization. The magnets are said to be at least 
ten times better in this respect than most commercial magnets. This resist
ance suggests many advantages: . s~tch magnets would not be affected 
adversely by external magnetic ·fields; this would make the magnets es
pecially promising for use in electric meters,· where "stray" magnetism 
from large electrical equipment is likely to he met. The high coercive force 
of pure manganese-bismuth could also result in a new assortment of perma
nent magnets having novel shapes and uses. 

With plans completed and construction scheduled for spring, 1957, the 
ARDC will be supervising a special multi-million dollar facility for testing 
electronic components that will comprise the super high-power radar 
systems of the future. The facility will be located at the Rome Air De
velopment Center and will be used by Air Force engineers and industrial 
contractors engaged in developing radar components such as transmitters, 
tubes, deplexers, and wave guides. The need for super high-powered de
tection systems is critical in the ground environment of a defense against 
intercontinental ballistic missiles. The special facility, serving as a proving 
ground for radar components, may help achieve the desired powers under 
controlled laboratory conditions. The facility will look like the combination 
of a large commercial power plant and a TV station, with its complex of 
transmitters and other electronic equipment. Building specifications call for 
about 40,000 square feet of floor space. 

A breakthrough made in releasing some of the sun's energy may lead 
to more effective communications on earth. An Aerobee rocket equipped to 
exhaust nitric oxide gas under high pressure was sent to an altitude of 
60 miles above the desert sands of Holloman Air Development Center, 
New Mexico, on March 14, 1956, and effected a phenomenon that has 
been the subject of speculation by geophysicists for the past ten years-re
leasing the energy chemically stored by the sun in the upper atmosphere. 
When the nitric oxide gas was automatically released, observers saw what 
first appeared to be the formation of a new star, nearly twice the brightness 
of the planet Venus. The light was reported seen by observ.ers more than 
60 miles away from the ARDC launching site. In less than ten minutes the 
"star" had grown to a siz.e that appeared to a ground observer to be about 
four times the moon's diameter. By increasing the natural amount of nitric 
oxide in the atmosphere by a factor of several billion, the rocket-released 
gas was able to unlock chemically-stored sunlight in vast quantities. This 
action produced the spot of light in the upper atmosphere which spread to 
a width of about three miles before the gas thinned out and reduced the 
li.ght's brightness. During the experiment, scientists "bounced" radio 
stgnals from the charged cloud in the same way that light is reflected from 
a mirror. They feel that man-made ionspheric clouds produced in a series 
may pave the way for increasingly effective long-range communications. 

The Fairchild Camera and Instrument Corporation, Syosett, New York, 
developed a motion-picture gun camera which automatically adjusts itself to 
varying light conditions much like the human eye. Known as the KB-5 
camera, it will be used to record the effects of gunfire and the maneuvers 
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"You mig ht consider the wonderfully refre shing outlook 
e.xpressed by the \Vhi t e Queen in Ali ce in 'i -onderland. I 
quote: 

' "I can't believe that !, said A li ce. 
( ucan't y ou ?" the White Queen said in a pitying tone. 

"Try again; d_ra\\"" a long brea th and shu t y our eyes.u 
'Al ice laughed. "There's no us e tr·y ing," she sa_id, Hone 

can't believe im poss ible things." 
' "I dare say you ha ven't had n1 ucb prac ti ce/ ' said the 

Queen. "\~ben I was your age, I always did it for bali a n 
hour a day. \ Vhy, sometim es I've bel ie ved o. s man:r as s_iJ( 

impossible things before breakfast." ' " 
- J- MES M. GAVL'\, 

L ieutenant General and Chief of Research and 
Development, Department of the Army 

'~ ~.1!l·'i .; 
. ~~ .. ~·.· 1 

-,._ ·':.:v'{ 

-
of enemy airplanes in aerial combat. Present test results indicate that the 
new camera with its ~utomatic light control will )ield a high percentage of 
properly exposed aenal film. 

The world's fastest ground vehicle, developed by the Convair Division 
of General Dynamics Corporation for the _ iaterials Laboratory of the 
\iVright Air Development Center, was recently put into operation to test 
rain erosion on exposed aircraft and missile parts. Using a pusher and a 
sled, the test vehicle embodies 12 rockets, each de eloping 11 ,000 pounds 
of thrust. Five rockets are on the pusher, which gives tbe vehicle a speed 
of 620 miles per hour in the first 950 feet; seven otber rockets on the sled 
then boost the speed to Mach 2 '>\ ithiu 3800 feet. 

A new altimeter, announced by the i\ right A ir Denlopment Center, is 
claimed to permit the Air Force to afely reduce from 2000 to 1000 feet 
the vertical distance between aircraft in £jab · . En~.ntual1y, it is hoped that 
the development >¥111 enable military an d domestic airplanes to be com
pressed into less vertical air space, thereby helping alle iate the problem of 
increasingly crm'\ ded skies. Called the i\L.' -1 altimeter, and currently being 
installed in many Air Force aircraft, the in trument was developed by 
W ADC in conjunction with the Kollsman In tnunent Corp ration, Elm
hurst, New York. 

A test range to provide the Air Force wi th a central lo ation to study 
the effects of radomes on aircraft radar performance was cornpleted by late 
summer, 1956, at \iVright Air Developmen Center. Said to be the most 
complete such facility in the U.S. , the installation will help the \ iV ADC 
Electronics Components Laboratory solve problems in transmission-reflec
tion, beam pattern distortion, and bore sight error. The lat ter two prob
lems could not be satisfactorily studied at \i\ ADC before con truction of 
this new $500,000 facility. The test range consists of three different and 
independent units. Each unit mounts a radome, which tilts and rotates 
around a radar test antenna. This permits the microvvaves to pass through 
all portions of the radome. In this ·way, the new facility enables the Air 
Force to study all types of airborne radome designs. 
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Additional facilities for use in the Air Force's Aircraft Nuclear Pro
pulsion Program were made available in late summer through a contract 
between the USAF and the Atomic Energy Commission. The contract 
made the nuclear shielding facility at the AEC's Brookhaven National 
Laboratory in Long Island available for a long-term research program. 
Other nuclear developments included plans to build a nuclear reactor 
facility at the ·wright Air Development Center. This 10-megawatt facility, 
to be known as the Air Force Nuclear Engineering Test Facility, will be 
used to test aircraft materials, components, and systems under development 
for the Air Force's nuclear-powered aircraft. 

Tunnel Hotshot, styled by the Arnold Engineering and Development 
Center, Tullahoma, Tennesse, for the ARDC, took its place during the 
year as one of the newest instruments for simulating hypersonic flight of 
ballistic missiles. Especially useful for helping solve the re-entry problems 
of missiles as they glide in from the higher altitudes into the denser at
mf'sphere, Tunnel Hotshot can develop speeds up to 11,000 miles per hour 
and temperatures up to 15,000° F. Because it is a blowdown-type tunnel, 
a single run can last up to one-hundredth of a second. This is unlike the 
shock-tube tunnels where testing time for hypersonic runs lasts only a few 
millionths of a second. Researchers say that they expect to achieve still 
greater than the announced speeds and temperatures with this new tunnel. 

To aid manufacturers of navigational equipment for aircraft, missiles, 
and possibly satellites, a world-circling Air Force scientific expedition took 
off in a Boeing KC-97 from Hanscom Field, Massachusetts, late in Sep
tember to survey the shape of the earth's magnetic field. Joining in the 
undertaking with the ARDC was the Strategic Air Command (SAC), ancl 
the University of Chicago. Used in the survey was a 1500-pound cosmic 
ray meter which the KC-97 airlifted on a 90,000-mile world trip. 

At a site at about the 9000-foot level in the Sacramento Mountains 
near the Holloman Air Development Center in New Mexico, the Air Force 
is planning to design and construct a large solar furnace. Design proposals 
were received from qualified contractors during the latter part of 1956. 
This solar furnace-which is a system of mirrors capable of concentrating 
the sun's energy on a single spot-may, under ideal conditions, attain radia
tion temperatures of 7000° F. to 8000° F. over a substantially larger area 
than any furnace known to exist in the world today. The furnace will be 
used by the ARDC for high-temperature research and for testing materials 
and weapon components; for duplicating, insofar as possible, the thermal 
effects of nuclear weapons on various materials; and for high-temperature 
research in chemical reactions. 

A research rocket that reaches several times the speed of sound in just 
two seconds was developed by Curtiss-Wright's Aerophysics Development 
Corporation, Santa Monica, California, in conjunction with the ARDC. 
Called the Hypersonic Test Vehicle (HTV), it was designed as a free
flight research tool to gather data at hypersonic speeds. Twenty experi
mental models were 'fired and tested by late 1956 at Holloman Air Develop
ment Center, Alamagordo, New :\-Texico. The HTV is a two-stage solid-
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propellant rocket ...-ehicle. The first stage is a booster which raises the sec
ond stage to supersonic velocity. \Vhen the first stage bums out, it falls 
away and the se<:ond stage ignites and reaches the maximum velocity. It is 
with this stage that the hypersonic data are gathered. These data include · 
information on aerodynamic heating. aerodynamic shapes, and air pres
sures and densities. 

At what point the research and deYelopment efforts of the United State:o·· 
can be relaxed has not been set, chiefly be<:ause there is no way to know· 
when scientific breakthroughs will occur. All that is known is that such 
breakthrough will not occur unless a ,;gorous research and development 
program is pursued. ''Through such a program.'' reasons the Department 
of Defense and the aircraft industry. "the te<:hnological lead of the United 
States can be maintained : and this lead is the decisive factor in the future 
se<:urity of the nation.'' · 

Navy 

The ''\Veapon Systems Concept" lay in back of the August 15. 1956 
reorganization of the Research and De,·elopment department of the Navy's 
Bureau of Aeronautics. 

This concept, which treats weapons only as pans of overall systems, was 
evoh·ed through the Bureau's past struggles with the enormous com
plexities of toclay's aircraft. Because of the stepped-up interdependence
of component parts in a giYen system. the design is approached as an 
integrated whole, starting from the initial concept. :\.ccording to the 
Department of Defense, "It is no longer possible to design component parts 
of an air weapon separately and then fit them into a completely satisfactory 
system." 

The new system places greater emphasis on the research and dewlop
men.t planning pl~ases, strength~ns proje<:t management for air weapon 
systems, and prondes more efficiency and e<:onomy through centralization. 
Realignment of functions and talent resulting from the reorganization re
mains under the direction of the A.ssistant Chief of the Bureau for Research 
and Development. 

The department structure now comprises line and staff divisions re
porting dire<:tly to the Assistant Chief through spe<:ial officers for group;; 
of related divisions. The line engineering di,·isions. coYering indi\·idual 
product areas, are: Guided Missiles, and Aircraft and Aircraft Nuclear 
Propulsion, under a \Veapon Systems Officer; Power Plants, Avionics, and 
Airborne Equipment, under a Component DeYelopment Officer: and Ship 
Installations, under a Support Equipment Officer. 

Rounding out the department are staff divisions for Research. Evalua
tion, and Airframe Design. all under a Research and Analysis Officer. 
Managerial functions such as planning and progress reporting, program 
planning and budg-eting, and administratiw services, are under their re
spective senior officers. 

ln developing ~n ;ur weapon system. from planning to delivery, each 
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division contributes the developmental engineering necessary for its as
signed part of the system; and the whole is coordinated and phased together 
by the Weapons System Officer. 

Significant changes under the new arrangement include realigning the 
functions of some of the previous research and development divisions. 
consolidating or eliminating others, and grouping homogeneous functions in 
order to eliminate parallel functions or responsibilities. 

One major change was combining the Electronics and Armaments 
Divisions with the Navigation Branch of the Airborne Equipment Division, 
out of which emerged the new Avionics Division. Through centralization, 
this division has more effective control of responsibilities in developing 
radar fire-control systems, and infrared and electronic weapon release 
systems. It will operate on a budget of about $50-million for fiscal 1957. 
Changes such as this are examples of the strong effort the Navy is making 
to conform with the "Weapon Systems Concept," whose outline can be 
seen in the following list of research and development projects that in
Yulved the Navy during 1956: 

The Office of Naval Research (ONR) directed Douglas Aircraft 
Company in the development of a standard ejectable cockpit capsule. Able 
to be produced in either one- or two-place units, this new capsule is said 
to provide a recoverable escape device for the pilot and for the plane's 
electronic equipment as well as being interchangeable in other aircraft. 
Through standardizing the cockpit, the designers are able to use a large 
number of identical parts with a resulting lowering of the basic cost of 
manufacture and repair. Cockpit design-time for various types of nev,· 
aircraft can also be reduced. For atomic-powered aircraft, a strong ad
vantage for this capsule arises because cockpits may be removed and stored 
separately from the powerplant to avoid contamination. Jettisoning of the 
capsule is by manual or automatic means. Stabilizing fins extend when 
separation occurs, and a drag shute is used. Upon reaching the proper 
speed, the main parachute system is activated by the drag chute. It is 
believed by ONR that this cockpit capsule "will standardize the modern 
aircraft cockpit to meet basic requirement for efficient operatior., escape 
apd survival, and provide wide mission capabilities and economy." 

The Navy was allowed $15-million in its fiscal 1956 budget to establish 
a new facility for testing and evaluating aircraft-carrier launching and 
recovery systems at the Naval Air Station, Lakehurst, New Jersey. Con
struction began in February, 1956, and is to be completed in two years. 
The facility will he used by contractors to test catapult and arresting gear 
equipment; and by engineers in the Bureau of Aeronautics to evaluate these 
developments. Conditions will closely simulate those aboard an aircraft 
carrier, with the latest high-pt':rformance jet aircraft being used. 

Development of a remotely controlled helicopter that can perform a 
wide range of military missions was announced on June 28, 1956 by the 
Navy, the Army, and Kaman Aircraft Corporation, Bloomfield, Connecti
cut. Uses for such helicopters are claimed to include battlefield surveillance, 
mine and wire laying, cargo carrying, and use as an offensive vehicle against 
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land weapons such as tanks. The first remotely controlled flights were made 
in May, 1953, and the vehicle had its first demonstration before Navy 
personnel in September of that year. This first machine was flown from 
the ground-control station by a helicopter pilot. It is said that today this 
helicopter can be .. flown" from a ground station by men with no flight 
training at all. Control can also be switched back and forth between air
borne and ground-control stations. It is also possible to have the heli
copter fly a memory course fed into the control station. By this method, 
one ground control station can operate simultaneously a number of remotely 
controlled helicopters. The Department of Defense says that '"The signifi
l:ance of remotely controlled helicopters, in addition to eliminating per
sonnel from hazardous operations, lies in simplicity and light weight. All 
the safety devices and a structural strength necessary in manned helicopters 
to provide the utmost in safety for crewmen can be eliminated in remotely 
controlled helicopters." The Department also points out that "compact 
remotely controlled rotary-wing units carrying the special equipment re
quired for any particular mission can be more easily produced than can 
man-carrying helicopters." 

A new-type early-warning research airplane completed a one-hour flight 
test on August 8, 1956 at Edwards Air Force Base, 31:uroc, California. De
veloped by Lockheed Aircraft, the airplane was designed as a flying labora
tory for testing Navy early-warning devices. It comprises a Xavy \VV-2 
type Super Constellation airplane and a 30-foot. disc-shaped, radar-contain
ing structure, which spreads over the airplane like a parasol. 

At the 1956 mid-summer point, two naval observers completed a high
altitude meterological experiment while on a Sk'Jhook plastic-balloon flight. 
The research involved short-range photography of vapor trails produced by 
jet aircraft. This is Phase One under Project Stratolah, aimed to conduct 
research from a manned high-altitude laboratory. The observers rose to an 
altitude of 40,000 feet in an open fibreglas gondola suspended by the balloon 
built and launched by General Mills, Inc., Minneapolis, :Minn. For flights 
to higher altitudes, observers will use a pressurized aluminum gondola. 
The Stratolab system affords a unique opportunity to make physical 
measurements of the atmosphere, and to conduct astronomical observations 
not possible by ground observers. In addition, the system provides a 
laboratory for obtaining basic data in aeromedicine, upper atmosphere 
physics, and many other scientific areas. 

The world's first seaplane tanker capable of simultaneously refueling 
four fighter aircraft, the Convair R3Y-2 Trade--<Lind. successfully accom
plished this operation in a September, 1956 flight off the coast of Southern 
California. Four Grumman F9F-8 Cougar jet fighters were refueled in less 
than five minutes from the R3Y's four wing tanks. The aircraft rendez
voused off La Jolla, California, and were refueled ten miles off the coast at 
10,000 feet altitude. The four-engine turboprop Trade--.vind can carry 
enough fuel to service eight fighter planes. It was designed as a dual pur
pose tanker-transport, and is one of eleven such aircraft ,built by Convair 
for the Navy. 
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The first controlled release of atomic energy in the nation's capital was 
achieved September 17, 1956 when scientists started the N aYal Research 
Laboratory's new atomic reactor. Calibration and checkout of the reactor 
continued until the end of the year at which time the unit was officially 
placed into regular operation. In addition to being in the \Vashington area. 
this nuclear reactor is the first research reactor to be constructed, owned, 
and operated by an agency of the Department of Defense. The reactor, 
which is of the ''pool" type, is being used as a new research facility for the 
laboratory's investigations in physics, chemistry, metallurgy, and other 
scienti·fic fields, including problems in reactor tedmology. The reactor 
and its associated facilities for research are unclassified. 

A tiny transmitter, developed by scientists at the Naval Research 
Laboratory for use in sending signals from the scientific earth satellite to 
radio tracking stations located on the ground, weighs only 13 ounces. 
Called Minitrack, the transmitter has a 10-milliwatt output and operates 
on a fixed frequency of 108 megacycles. Quartz-crystal controlled, the 
1Vlinitrack oscillator is fully transistorized. It is powered by seven 1.2-volt 
Mallory mercury batteries. The transistors used in the little satellite broad
casting station were developed by the \ Vestern Electric Company and the 
Philco Corporation. 
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CHAPTER SIX 

Guided J\~fissiles 

A SU.Ml\IARY FACT SHEET on guided missiles was issued at 
midyear by the Department of Defense. Although missiles ad
ditional to the ones announced were h.·nown to be in research and de

velopment stages, the Department's official release recognized only the 
following ones, grouped according to service. 

The Army released information on four guided missiles, the first two 
of which are operational: 

NIKE _____________________________________________ Surface to A.ir 
COPORAL ------------·---------- .Surface to Surface 
REDSTONE _________________________________ .Surface to Surface 
JUPITER ________ _ ___ Surface to Surface 

Tht Navy released information on si.....: guided missiles, the first four 
of which are operational: 

PETREL ---------------------- :\ir to Surface 
SPARRO\V _________________________________ :\ir to Air 
REGULUS _______________________________________ Surface to Surface 
TERRIER ________________________________ Surface to Air 
TALOS ---------------------------------------------Surface to Air 
TARTAR --------------- Surface to Air 

TheAir Force released information on nine guided missiles, the first 
two of which are operational : 

MATADOR ------------------ Surface to Surface 
FALCON __________________________________ Air to Air 
SNARK ---------------- Surface to Surface 
NAVAHO -------------------- ____ Surface to Surface 
RASCAL ----------------------- Air to Surface 
BOMARC ---------------- Surface to Air 
ATLAS ICBM ___________________________________ Surface to Surface 
TIT AN ICBM __________________________ Surface to Surface 
THOR ICB1I ___________________________ Surface to Surface 
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Army 
When the war against Hitler Germany was drawing to a dose, the 

United States Army raced the Soviet Union for possession of Germany's 
rocket and missile laboratories. Although the Soviet is said to have come 
out ahead in this trial, the American troops rounded up 120 German 
scientists and 100 V -2 rockets for evacuation to the United States. On 
April 16, 1946, the first American-fired V -2 rocket roared into the sky 
above the New Mexico desert at the Army's \iVhite Sands Proving Ground. 
This flight initiated the practical phases of an intensive Army program in 
the ·field of rockets and guided missiles. 

NIKE named after the Greek goddess of victory, is the Army's first 
supersonic antiaircraft guided missile designed to intercept and destroy the 
enemy target regardless of evasive action. Developed by Douglas Aircraft 
Co., liquid-fueled, and bearing two sets of fins for guidance and steering, 
the missile is about 20 feet long and one foot in diameter. Missile and 
booster weirrh more than one ton. Speed, range, altitude and lethality of 
NIKE are ~lassified. Fired from an almost vertical position, NIKE can 
meet an attack from any direction and its kill potential is reported to ex
ceed design expectations. There are eight launchers in each NIKE battery, 
which is operated by approximately 100 officers and men. Personnel are 
trained at the Antiaircraft and Guided Missile School, Fort Bliss, Texas. 

NIKE guided missile installations are now . deployed throughout the 
United States as an inner ring of defense for industrial, highly populated, 
and strategic areas. When sufficient NIKE missiles are available it is ex
pected that they will replace many of the conventional guns, and that some 
of the batteries will be manned by National Guard units. Newest site for a 
NIKE installation is Okinawa. In improving NIKE, the Army is antici
pating the capabilities of higher performance aircraft. A new version may 
carry a nuclear warhead. If it does, then one missile will be able to destroy 
an entire attacking air fleet, according to the Army. Coordinating the work 
of NIKE batteries will be the Missile Master System, developed by the 
Army and the Martin Company of Baltimore. The system, described in 
the Research & Development chapter, collects information about approach
ing aircraft and presents these data on electronic displays. 

The CORPORAL, designed by the Firestone Tire & Rubber Co., is 
able to engage tactical targets far beyond the range of artillery or the new 
280-mm gun. The missile can be equipped with either a nuclear or con
ventional type warhead. In this way, the field commander is given great 
fire~power, enabling him to strike hard at selected targets deep in enemy 
terntory. The missile follows a ballistic trajectory in its flight to target. Its 
range of 50-75 miles and its ability to be used despite weather or visibility 
conditions, makes the CORPORAL a highly lethal weapon. Powered by a 
high-thrust rocket motor, the missile travels through the atmosphere at a 
speed several times that of sound. The CORPORAL is 46 feet long, 2.5 
feet in diameter, and has about a 5-ton take-off weight. A CORPORAL 
battalion comprises three launchers and 250 men. Each battalion has two 
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batteries-a firing battery and a ser ·ice battery. ix CORPORAL Field 
A r tillery Battalions have been depl0)1ed to E urope. 

The REDSTONE is the largest surface-to-surface ballistic guided mis
sile success-fully fired in this countr ·. It:; rano-e is reported to be between 
200 and 400 m.iles, with a possible exten ion ro ~00-700 mil s. Five to six 
feet in diameter, and 60-65 feet long, the single- tage rocket mis ile is pow
ered by a North \merican liquid-propellant en!!ine deYeloping about 70,000 
pounds thru t ; a speed of 4000 mph i attained. ::-.: amed fo the place of its 
development, the Army's R ecHone \rsenal in Hw t - \·il le Alabama, the 
missile has been Bight-tested at Cocoa, Flori da. and i- ready for produc
tion at Chrysler 's missile plant at \\ arren, :!.1ich:io-an. T he REDS TO E 
was developed under the supen ision o£ Dr. \Yernher Yon Braun developer 
of the German -2 rocket. Activation of the fi r t . . Army unit to fi re 

Martin Matador tactical missile 
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the missile was announced by the Secretary of the Army on 1\Iarch 14, 
1956. Designated the 217th Field Artillery Missile Battalion, the unit was 
formed at Redstone Arsenal. 

The JUPITER missile, an intermediate range ballistic missile capable 
of being launched from land or ship, is being developed under the new 
Army Ballistic Missile Agency, which was set up under high priority for 
such work early in 1956. Designed for a 1500-mile range, JUPITER is 
being developed under a $3-million engineering and production contract by 
Chrysler Corporation. Able to be ground-launched by the Army, and ship 
and submarine launched by the Navy, JUPITER is an outgrowth of the 
shorter range REDSTONE. In a recent change-around of names, JU
PITER A has been given to the REDSTONE missile, JUPITER C to 
the 1500-mile IRBM and JUPITER B may be the name of a solid-propel
lant version of JUPITER C. 

Navy 
PETREL was developed hy the National Bureau of Standards under 

the technical direction of the Bureau of Ordnance. Launched by patrol 
aircraft well outside the range of the target's air defense, the missile attacks 
at high speed, saving the plane pilot from the antiaircraft hazards experi
enced during World War II. Produced by the Guided Missiles Division 
of Fairchild Engine & Airplane Corp., the PETREL consists essentially of 
a winged Mark 13 torpedo powered by a J -44 turbojet engine, which de
livers 1000 pounds thrust. The missile is about 24 feet long, 2 feet in diam
eter, and has a wing span of 13 feet; launching weight is 3800 pounds. A 
number of patrol-type aircraft are equipped with PETREL including the 
Navy's P2V-6B, manufactured hy Lockheed Aircraft. 

SPARROW I, a supersonic air-to-air missile, was developed by the 
Bureau of Aeronautics and the Sperry Gyroscope Company. Described as 
a powerful deterrent against attack by jet bombers and fighters, it is about 
12 feet long, weighs about 300 pounds, and is powered by an Aerojet
General solid propellant rocket motor. Speed is estimated at more than 
1500 mph. Guidance signals from launching aircraft deflect the missile's 
wings, and direct the missile to its target, even though the target may use 
evasive actions. The SPARRO\i\T I weapons system is versatile, permitting 
effective attacks against high and low altitude targets, flying singly or in 
groups. The missile is in production at the Sperry Farragut Co. in Bristol. 
Tennessee. SPARROW I is operational in the Fleet and in shore-based 
aircraft. 

REGULUS I, which resembles a conventional swept-wing jet fighter 
about 30 feet long, was developed by the Chance V ()ught Aircraft Co. under 
the sponsorship of the Bureau of Aeronautics. The missile tracks at sonic 
speed and has about a 500-mile range. It was designed for launching from 
submarines, surface ships and shore bases. The launching equipment can 
be installed in a short period of time at relatively low cost, with only slight 
modification to the ship itself. Tactically, REGULUS I can he used against 
appropriate land targets. In amphibious warfare, the missile will be used 
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McDonnell F3H-2N Demon ca1-ries Sparrow m~ssiles 

by the Marine Corps and the Nav}. A lthough the assault missile and some 
of its variations will use a drone version of the REGULUS. tactical em
ployment will also include techniques and guidance systems as'sociated with 
the operation of all-weather , distantly controlled guided missiles. Such 
plans make it possible to use the missile in various ways without the e..'\:
pense and ef-fort of designing and procuring a separaLe missile for each 
function. The program was started in 1947. The mis iJe was ini ially de
veloped in 1948, and first fl ovvn at Ed\•vards \ir For e Ba e in 1950. A 
$12-million production contract was a\varded b.- tl1e Nav- to Chance 
Vought for construction of REGULUS II, a bigger and faster missile 
than REGULUS I and with an increased range. Ship able to launch the 
parent missile will also be able to launch its offspring. 

The TERRIER was fired e..'<perimentally in fleet operations in N ovem
ber 1954 from the Navy's oldest battleship, the USS MISSIS IPPI, which 
vvas converted into a test ship for this purpose. A slim, needle-nosed su
personic weapon, the TERRIER is designed to intercept aircraft at longer 
range and higher altitudes than conventional antiaircraft guns, and under 
any weather conditions. A two-stage rocket, the TERRIER has a present 
range of about 20 miles and a speed of about Mach 2 .5. Its total length is 
27 feet; its solid propellant booster length is 14 feet, and its diameter is 8 
inches. Its sustainer rocket is also solid. Developed by the Bureau of Ord
nance under the technical direction of the J ohns Hopkins University Ap
plied Physics Laboratory, the TERRIER is being produced in quanti ty at 
the Naval Industrial Reserve Ordnance Plant in Pomona, California, \\ hich 
is operated by Convair. Recently, the USS. BOSTON fired the missiles 
against target planes. Hits at 6 miles' range and 15,000 feet altitude were 
recorded. · 
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r . TALOS, a ramjet-propelled surface-to-air supersonic guided missile, 
was developed by the Applied Physics Laboratory of Johns Hopkins Uni
versity and is being produced by Bendix Aviation (prime contractor), 
McDonnell Aircraft (airframe), and Farnsworth Div. of IT&T (guid
ance). The missile will be used by the Navy aboard ship and by the Con
tinental Air Defense Command. An outgrowth of the 1944 BUMBLEBEE 
project, TALOS is accelerated by a solid propellant booster rocket. During 
ramjet operation, the missik's speed exceeds Mach 2. TALOS, though 
similar to TERRIER, is larger and has a longer range. It will soon be in
stalled on the USS GALVESTON and other light cruisers. 

The TARTAR, a surface-to-air missile powered by a solid-propellant 
single-stage rocket, is being developed by Convair to replace five-inch naval 
gun batteries. It is smaller than TERRIER but has a similar design. Dur
ing a press conference on March 13, 1956, aboard the guided missile cruiser 
USS BOSTON, Rear Admiral John H. Sides, answering direct press 
queries, said: "TARTAR will be small enough to go into destroyers and 
(into) the secondary batteries of large ships, (and) yet have more per
formance than the original TERRIER." Admiral A. A. Burke, Chief of 
Naval Operations, said : "TARTAR should be cheaper than TERRIER. ·• 
No other information has been released. 

Air Force 
The MATADOR (TM-61A), tactical missile of subsonic speed, is 

manufactured by the Martin Company of Baltimore. It received its first 
flight in December 1950 and was operational March 1954. It has a wing
span of 28.7 feet, length of 39.6 feet, and diameter of 54 inches. The 
MATADOR can exceed 650 mph and an altitude of of 35,000 feet. Ground 
launched from a roadable launcher by a TSO solid propellant booster, the 
missile is powered by an Allison jet engine (J -33-A -37) , controlled elec
tronically in flight by ground personnel, and is capable of delivering con
ventional or nuclear weapons several hundred miles. MATADOR squad
rons are already stationed in Germany and Orlando, Florida. A later ver
sion, the TM-61B, is longer and faster than the TM-61A and has greater 
range and improved guidance. It has been tested in successful launchings 
at Holloman Air Development Center, New Mexico. 

The FALCON (GAR-1) is a guided aircraft rocket of supersonic 
speed, manufactured by Hughes Aircraft Company. Under development 
since 1947, the missile was test fired in 1950. Production was ordered in 
1955, and the FALCON became operational in March 1956. The missile 
weighs slightly over 100 pounds and is about six feet long. Electronically 
fired and guided, it is powered by a solid-propellant rocket. The missile can 
be carried in quantity by interceptor aircraft, which mount the FALCONS 
under wing or in pod installations. The FALCON is launched miles from 
target, upon which it automatically homes. During tests, destructive hits 
by unarmed FALCONS were made on target aircraft. The GAR-1's are 
operational on SCORPION F-89H's, which carry the missiles in wing tip 
pods. Soon, FALCONS will be i~stalled in McDonnell's F-101 jet inter
ceptors. 
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Ryan's jet F~rehee drone missile 

The surface-to-surface SNARK ( SM-62 ), long-range strategic missile, 
is manufactured by Northrop A.ircraft , and is under test at the Air Force 
Missile Test Center, Patrick AFB, Florida. A winged pilotless bomber 
able to carry a nuclear warhead, the SN _. RK is a subsonic cruise-type mjs
sile that travels at about Mach 0.9. The fir st U.S. intercontinental range 
missile to be test flown (range estimated to be 5000 miles), the S1 ARK is 
launched .by rocket and powered by an Allison turbojet engine. Its speci
fications incluqe: length, about 60 feet; span, about 50 feet; diameter , about 
5 feet. Its range, accuracy, and load-carryi-ng capabilities are said to com
pare favorably with those of ballistic-type missiles. To increase the range, 
tip tanks may ·be installed under the missile's wings. Early in 1956, a 
2000-m.ile test flight of the SNARK was run at Patrick AFB. 

The NAVAHO (SM-104A, formerly SM-64), long-range strategic 
missile, is manufactured by Northrop Aircraft under a $5-mi11ion govern
ment contract, and is under test at Patrick AFB. Rocket launched and air 
breathing, the missile is considered to have range, accuracy, and load
carrying capabilities equal to those of ballistic missile types. At present, the 
NAVAHO is usi-ng J-40 turbojets. Later, it w:ill be using ~wo ·wright 
ramjets. 
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RASCAL (T AM-63). long-range guided missile nnckr deYelopment bv 
Bell Aircraft, is a rocket-powered pilotless hnmhcr clesignecl to be carried 
by strategic bombers and released miles from ohjectiye to proceed at hiah 
speed to target. Its guidance system is !JC'ing clc\'(·lnpecl hy the Fede;:'l.l 
Telecommunications Lab. X utley, X ew J crscy. 

BOMARC ( IlH-99), long-range interceptor guirlecl missile of super
sonic speed, is under development hy Boeing ·:\irplan(· Company. Reports 
indicate that the missile is now in its ''prnrlucttnn ready" st:tg·e. Successful 
experimental launchings at Patrick AFB were a n.•gular part of the deYel
opment program. A pilotless guided missile powered hy a }.Jarquardt 
ramjet engine, the BO~fARC is launched. f!'(Jm the gt·<~und. The missile is 
designed to seek out and destroy enemy atrcraft at l.:'reat distances from its 
launching site. The .BOlVT AJ3-C's present ~at~g~ .of 200 mile~ is exp.ected to 
be boosted to 300 mtles. Boemg Seattle will tmttate product tOn, whtch later 
will be taken over by Boeing \Vichita. 

Intercontinental ballistic missiles include the :\TI..\~ TCTnT (S}.f-63) 
and the TITAN ICRM. Convair holds a den·lopnwnt contract for air
frame and airframe components for the A TT -AS. :\ second den:·lopment 
contract for airframe and airframe components for the TIT.'\;\ (two
stage rocket) is held by }.lartin of Detn-er. Separate contracts were 
awarded to prime contractors for sub-components such as guidance sys
tem, propulsion, and other sub-systems. }.fanv of tlw major components 
and sub-systems will be identical for the ICfn T- TR n}. L Such standardiza
tion is expected to accelerate development of the missiles and to reduce 
greatly the overall cost of the program. 

The intermediate range ballistic missile THOR (\VS-313:\). scheduled 
for first firing in 1957, is a sing-le-stage weapon being clen•lopecl under 
contract by Douglas Aircraft. Suhcontractors arC': General Electric. war
head; North American, rocket motor; and :\C Sparkplug, Guidance. 

Other Missiles 

Still more missiles made news in 1956: 
On June 29, Aerojet-General's AERODEE-HI climhecl to 163 miles 

above the \:Vhite Sands, New Mexico desert, to set a new altitude record 
for an American-built, boosted rocket. 

The Navy's solid-propellant research rocket ASP attained an altitude 
of 30 miles. Reaching~ speed of 3500 mph, the single-stage rocket used the 
~am~ propellant combmation as will Stage 3 of the VA~GU.-\RD pro
Ject11e. ASP measures 12 feet by 6 0 inches. 

Radiop1ane's CROSSBO\:V, an air-to-surface subsonic missile, is un
dergoing flight tests. 

The antitank missile DART, designed by Aeroplwsics (Studebaker
Packard subsidiary), was revealed as a wire-controlled. solid-propellant 
rocket launched from land vehicles. About six feet lowr, the DART will 
be manufactured under a .$16-million contract by an~ther Studebaker
Packard subsidiary, the Uttca-Bend Corp. 

Designed to bold a nuclear warhead, the new missile DING DONG is 
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being developed by Douglas A ircraft with guidance furnished by Hughes 
A ircra ft. It is propelled by a N orth American rocket engine. 

Eastman Kodak is making the DOV E, an air-to-surface and air-to
und er water mi ssi le. No other deta ils are given. 

A long-range mi ss il e called the GOOSE is under development for the 
USAF by Fairchild . N o other details are given. 

Raytheon 's HA \ VK may be an A rmy Ordance surface-to-a ir missile 
d es igned to supplement the N IKE for low-altitude defensive work. 

Curti ss-\l'h ight Cor p. a nd the \ iVright Ai r Development Center re
vealed their HYPERSONIC TEST VEH ICLE (HTV) late in the year. 
A two-stage solid propellant vehicle, the missile meaures 5 feet by 9 inches. 
Reaching :Mach 7, the mi ss ile is to be used to gather hypersonic data for 
the USAF. 

Developed at the Cornell Laboratories for A rmy Ordnance, and in pro-

Republic's Terrapin on first flight 
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duction at Martin, Baltimore, the new surface-to-surface guided missile 
LACROSSE will be used for close support operations on the battlefield. 

The University of Maryland and Republic Aviation Corp. announced on 
September 30 the nrst flight of a lightweight, high-altitude research m.issile, 
which reached 80 miles' altitude. Here it relayed measurements of pnmary 
cosmic radiation, temperatures and spin of the rocket, and accelerations ex
perienced by the internal equipment. Dubbed TERRAPIN after the Uni
versity of Maryland's mascot, the two-stage rocket is less than 15 feet long, 
6}'4 inches in diameter, and weighs 224 pounds. 

The 10-ton TRITON missile, developed by the Applied Physics Lab
oratory of Johns Hopkins University for the Navy, measures 45 feet by 
5 feet, and is designed for Mach 2.5. 

Project Vanguard 

The VAN GUARD vehicle, the first three-stage rocket to be developed 
in the United States, is about 72 feet long with a diameter of 45 inches for 
the first stage, and 32 inches for the second stage. When fueled for take-off. 
the VANGUARD vehicle will weigh about 11 tons. Protected by the 
streamlining of the second-stage rocket will be the 20-inch 21 ;1:2-pound sci
entific earth-satellite being developed by the Naval Research Laboratory 
for PROJECT VANGUARD. a part of the United States participation in 
the International Geophysical Year, from July 1, 1957, to the end of 1958. 

Martin Company, Baltimore, is the prime contractor for PROJECT 
VANGUARD, a Department of Defense responsibility, under the over-all 
management of the Chief of Naval Operations. 

The first-stage vehicle is slightly longer than the Martin VIKING 
rock~t, but will have a much simpler structure. First-stage propulsion is 
pro-y1ded by a newly developed General Electric liquid-propellant rocket 
engme, w~1ch produces 27,000 pounds of thrust at sea level. 

A portion of ~he second stage, including the engine thrust chamber, the 
tanks. and associated plumbing, is being designed and manufactured by 
AeroJet-General Corp. 

The third stage is a solid-propellant rocket, to be furnished through a 
parallel development by the Grand Central Rocket Company and the Alle
gany Ballistics Laboratory. The spherical hollow magnesium satellite is 
attached by a release mechanism to the forward end of this third stage 
rocket. The satellite fabricator is the Detroit concern Brooks & Perkins. 
The third-stage rocket carries no guidance system, has no autopilot or any 
other means of control. It will be set upon its course by the second stage 
at the end of its coasting flight, at an altitude of 300 miles. 
. The Controls System uses a three-axis gyro reference system being de

stgned and built by the Minneapolis-Honeywell Regulator Company. This 
reference system continuously indicates the VAN GUARD vehicle's posi
tion with respect to pitch, yaw and roll. 
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THE AIRLINES 

CHAPTER SE\TEN 

The Airlines 

I N JULY OF 1956, the scheduled airlines of the United States carried 
their 300,000,000th passenger. It was a statistic that illustrated 
graphically the increased usefulness to--and use bv-the American 

people of the scheduled airlines. ' · 
It also brought out the fact that it required 24 years to count the first 

. 100-million scheduled airline passengers, four years to count the second 
100-million and t\vo years to count the third 100-million. 

The airlines st<~:rted the 24-year period-in 1926--with only the nu
cleus of a fleet of airplanes. (In 1928--the first year for which figures are 
available-the airlines had 268 airplanes, many of which >vere single-engine 
mailplanes.) They started the four-year period with about 960 airplanes, 
and they started the two-year period with about 1100 airplanes. Today. 
the total scheduled airline fleet comes to about 1500 airplanes. 

Regulated competition, inaugurated in 1938 when the Ch;l Aeronauti~s 
Act brought regulation to the scheduled airlines. bas played a great part m 
this growth for during the ·first 17 years of the Act the industry showed an 
almost 4,000 percent increase in the servi<:e performed. During the same 
period no other major industry in the nation came even close to matching 
the growth of the scheduled airline industry. 

In terms of revenue ton-miles, the domestic scheduled airlines increased 
their service from the 1938 figure of 58,112,000 to 1,903,183,000 in 1954, 
an almost phenomenal rise of 3,175 percent. In terms of passenger miles. 
the domestic and international schednled airlines increased from 533,-
052,000 in 1938 to 20,512,894,000 in 1954 for a rise of 3.748 percent. 
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Next to the 3,175 percent increase in the revenue ton-miles flown by 
domestic scheduled airlines is the 462 percent increase in ton-miles run by 
the trucking industry. 

To go down the line through the growth of some other industries since 
1938, freight ton-miles on the railroads went up 88 percent; passenger 
miles on the railroads went up 35 percent; passenger miles on intercity 
buses went up 116 percent; registration of privately owned automobiles, 
trucks, and buses went up 97 percent; tons of cast and ingot steel went up 
82 percent; and the number of telephones in service went up 165 percent. 

In the decade that followed Vvorld War II the scheduled airlines hac! 
two equipment revolutions and are now starting a third one which is usher
ing in the age of jet transportation. For the scheduled airline industry 
placed its first turbo-prop airliners in service in 1955 and ordered other 
new and advanced types of equipment to the amount of well over a billion 
and a half dollars. And by October of 1956, the industry had on order 441 
jet air transports. Of these 279 were turbine-powered gaint air transports 
with a range of as much as 4,000 miles, cruising altitude of between 30,000 
and 40,000 feet and cruising speeds of 550 to 610 miles per hour. Seating 
ca.padty will range from 80 in one first class configuration to as much as 
145 in tourist versions. The remaining 162 were medium-range turbine
powered air transports. 

The value of these planes is well over $2-billion and there were indica
tions that in the next decade the total expenditures of this equipment revo
lution might top three and a half billion dollars. 

The year 1956 saw the Russians fly their jetliner, Tupolev 104, to 
London where for the first time people of the free world could see it. In 
pointing out that the question "Who will pay for the Russian jet trans
ports?" was of interest to Americans Milton W. Arnold, Vice President
Operations and Engineering, of the Air Transport Association said, "And 
the fact that Russia is in a -program of civil jet transports is a demonstra
tion of the foresight and the necessity of the American air transport indus
try's action in moving boldly and on its own initiative into the jet age. 

"There are probably few Russian people," said Mr. Arnold, "who can 
afford the luxury or who will be permitted the privilege of flying in a Tu-
104. This only serves to emphasize the difference in how the two countries 
are to be provided with their civil jet fleets, for the charge of creating 
Russia's expensive new fleet will be borne by the Soviet taxpayer. 

"But in our country, as far as the taxpayer is concerned, this new air
power will be provided free. The domestic trunk!ines as a group have not 
only made themselves free of subsidy, but are going to use private capital 
to equip this country with jet airliners. In the case of the U, S. international 
cp.rriers, the proportion 'Of pubsidy of their total revenues is becoming so 
small-less than two per cent projected for fiscal 1956--that every pros, 
pect is t?at, the operato~s through private financing will pi!y t~e whole bill 
for the Jetlmers that w1U qrry the Ameq(Oa,n flag from contment to con~ 
tinent." · -

During 1956 the final report of the Air Transport Association's commit-
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tee on Rotorcraft \Yas issued. The report outlined recommendations and 
operational procedures for two types of multi-engine transport rotorcraft 
to meet the anticipated requiremens of scheduled air transportation. It also 
contained a section on heliport design and location. 

One of the types of rotorcraft needed. according to the report, would be 
for sen-ing large metropolitan centers to supplement present ground means 
of transportation. This rotorcraft. with a capacity of 25 passengers plus 
baggage, would serve a radial route system. generally less than 75 miles, 
from a large central city to surrounding communities. 

The second type of rotorcraft. ·with a 3S to 50 passenger and baggage 
capacity, would be for scheduled air transportation or intercity 0r local 
service routes, which require such sen·ice but do not have the facilities to 
permit safe operation of .fixed wing aircraft. 

During the year the scheduled airlines began negotiations \vith Collins 
Radio for an aircraft proximity warning indicator. Towards the end of the 
year contracts were being signed by individual airlines with Collins. 

In 1956 a "No-show" control program designed to improve the service 
rendered the traveling public 1vas instituted by the scheduled airlines. The 
plan calls for a passenger ·who makes an advance registration to pick up his 
confirmed ticket, indicating positive reservation of a seat, at a time that is 
agreed to by the passenger and the airline. If the passenger fails to comply 
his reservation is cancelled. 

Allegheny Airli.nes 
Allegheny Airlines traffic during the first 9 months of 1956 continued 

to establish new records. For the period January through September, 
Allegheny flew 49-million passenger miles for an increase of 16 percent 
over the corresponding period of 1955. 

Express and mail loads similarly increased substantially. In addition, 
at the beginning of 1956, Allegheny began air freight service on its system. 
During the first nine months. freight traffic totalled 600-thousand pounds. 

The Company increased its equipment to a total of 5 ::\Iart~n Executiv_e 
~0-passenger aircraft and 1-J. DC-3's (24-26 passengers). With an addi
tiOnal DC-3 on lease. 

The Civil Aeronautics Board rrranted Allegheny permanent cer6fication 
over its present route system. This action marked a milestone in the de
velopment of the carrier. 

Durina the summer season. non-stop flights were again operated be
tween Pittsburgh and Atlantic City with :\fartin E:-ecutiYe aircraft. Local 
traffic between these points, combined with connectmg traYel from western 
points, was sufficient to warrant two daily round trips. 

Alleaheny was granted permission by the CiYil Aeronautics Board 
to oper:te direct services to Detroit, :\Iichigan, by way of Erie, Pennsyl
vania, and eight other industrial centers in Kew York and Pennsylvania. 
The Company thereby added service to another strong western terminal 
having an important community of interest with other points on the 
existing system. Service was begun on December 1. 1956. 

French hostesses \Yere added in the spring of 1956 to Allegheny's 
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Exe~u~ive service. By special arrangement with Air France 15 girls are 
provtdmg a continental touch to .:\llegheny's sen·ice in the :\liddle .-\tlantic 
area. 

• 'P1e company was again a warded th~ Aviation Safety A ward of the 
:'\at10nal Safety Council. Through September 1956, Allegheny has flown 
268-thousand passenger miles without an accident. 

American Airlines 
American Airlines expected to fly more than 7.5 million passengers in 

1956. In 1955, American became the first airline in the world to carry 
more than seven million passengers in a single year. The 7,300,000 pas
sengers carried was more than twice the total carried in 1950. The total 
represented an increase over 1954 of 24.3 per cent. 

In June, 1956, the company set anoth·~r record by flying a total of 
489,668,000 passenger miles in the 30-day period. A third record was 
established on August 31, 1956, when American flew 26,750 passengers a 
~otal of 18,282,000 passenger miles. 

On August 18, 1956, the company transferred the •vorld's largest air-
line reservations office from LaGuardia Airport to :vianhattan's \Vest Side 
Terminal. 

Establishment of the new facility represented more than three years of 
planning, the shift of 500 reservations personnel. and the installation of 
enough communicaions wire to stretch from New York to Los Angeles and 
halfway back. The facility occupies 30,000 square feet of space, has the 
largest private telephone system used by any airline, an impro,·ed ::\Iag
netronic Reservisor that reduces reservations handling time to less than a 
second, and provides airline supervisory personnel with an instant up-to
the-minute view of the volume of traffic . 

. American announced during the year it had placed an order with Boeing 
Atrcraft Company for the delivery of 30 model 707 turbo-jet aircraft. · 
. The first 707 jet will be delivered to the company in early 1959. Amer
Ican plans to place the 550-mile-an-hour plane in service in June, making it 
the first airline to fly jets in transcontinental service. The first flights of 
the 707 have been completely reserved. AA also has an order for 1958 
delivery 35 Lockheed Electra turbo-prop airplanes. 

Demand created by the announcement of the introduction of "The Royal 
Coachman," a nonstop, coast-to-coast DC-7 aircoach flight, was so great 
prior to the inaugural flight on :Yiay 20 that American had to schedule two 
roundtrip flights daily, instead of the one originally planned. 

In conjunction with 18 other major and local service airlines in tpe 
United States and South America, American Airlines introduced a simpli
fied, single form, world-wide "Go-Now-Pay-Later" credit plan for air 
travel on August 27, 1956. It was designed specifically for trav.el agents. 
Features of the new plan were: only one form, snap-out form, quick ref
erence chart, "high credit'' app,roval, faster service, broad coverage, and 
automatic insurance. 

Last July the company announced it would build a $1-million school at 
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Fort \Vorth to train 1,000 stewardesses yearly to be ready for occupancy by 
August. 1957 . 
• In .June .. -\merican introduced "To-Your-Door-Baggage'' service at 

::\ ev,· )· ork and Los Angeles. For a modest charge passengers may che<:k 
their baggage prior to departure and have it delivered to the designated 
ad~ress at destination, or they can make the arrangements when they 
;.rnve at destination airport. 

American .-\irlines now has more than 200 modern planes in -;cheduled 
service from coast to coast. All but 7-J. of the planes are of the four-engined. 
long range type. 

On October 22. 1956, American Airlines reported net earnings of 
Sl5,76l,OOO, exclusive of profit on sale of aircraft. for the nine months 
ended September 30. 1956. This is equi,·alent. after preferred dividends. to 
~1.98 per share on the average munb~r of shares of common stock outstand
mg during the period. In addition, there was a profit (net of tax) of 
$1,317,000 from sale of aircraft. Total earnin~s. including profit on the 
sale of aircraft. aggregated $17,078,000. or :3:?.15 per ,;;hare of common 
stock. 

).Jet earnings for like period of 1953 \\'ere Sl-1-.337.000 which was 
equivalent, after preferred dh·idends, to $1.88 per share of common stock. 

Revenues for the first nine months of 1956 were $217,281.000. an in
crease of 11.5 percent over the S 19-1-,895,000 reported for the l!ke period of 
1955. 

During the first nine months of 1956. .-\merican .-\irlines carried 
5,856,721 passengers-a total of 3.697.05-1-.000 revenue pas,;en~er miles. 
This represents an increase of about 13.1 percent oyer the 3.267,-1-65,000 
revenue passenger miles flown for the same period hst year. 

American Airlines carried 51.787,000 to!'l miles of airfreight for the 
first nine months of 1956--an increase of -1-.3 percent over the same 
period last year. 

Braniff International A.i~·a~·s 

The inauguration of Braniff International .-\irways' sen·ice between 
Texas points. the ::\lid-South, \Vashington and Xew York on Fehruarv 15. 
cu!mimtin~ twelve years of effort by the airline to extend its don1esti~ 
routes to ~he East S"-o:Jst. highlighted the acti~;t~es of Br~niff during 1956. 
a year :vh1ch also w1!n~ssed the Te~as-ha:;ed a1rlme engagmg in the greatest 
expansion prorrram m 1ts 28-year h1story. 

The year ~so marked the initial implementation of Braniff's extensive 
new equipment program. The first of Braniff's El Dorado DC-7C aircraft, 
purchased umler an $83-million new a~rcnft oro~ran' ac•thori7~rl in 1955: 
was delivered to the airline in September and placed on schedules late in 
Octo her. 

On Februarv 15, Braniff began DC-6 sen·ice on its newlv awarded 
1.050-mile route se~ment between San .-\ntonio, Fort \Vorth, Dallas, 
Nashville, Tenn., \\'ashington and Xew York. and in October an additional 
round-trip daily DC-6 flight between Texas and X ew York via }femphis 
and Chattanooga, Tenli., was initiated. 
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Coincident with the start of the New York service, Braniff also in
augurated its "Silver Service", a J!ew concept of luxurious in-flight service 
including deluxe cuisine and spectal passenger comfort appointments. 

The schedule- pattern on the new route _segment was further ~mprov~d 
in October as Braniff placed the first of tts new El Dorado atrcraft m 
service between Texas cities and New York as well as Texas and Chicago. 
Special cabin arrangements of the 73:passen&"er, 360-mile-an-hour El 
Dorado provide both first class and tounst servtce on the same schedt~le. 

Braniff has ordered a fleet of seven of the new DC-7Cs, four of whtch 
were delivered durincr 1956 and the balance to follow in the spring of 1957. 

Another step in Braniff's fleet expan~ion program \vas taken early in 
1956 when the airline ordered five Convatr 440 Metropolitan airliners at a 
cost of approximately $4-t~lillion. Delivery of. the 44-passenger transports 
began in November and wtll be completed dunng January, 1957. 

Modi·fication of Braniff's Douglas DC-6 fleet continued during 1956 
and it was contemplated that the entire $1.2-million program will be com
pleted by mid-summer of 1957. More. powerful water-injection engines, 
increasing the plane's speed to 325 mtles per hour, were installed, and 
passenger cabin interiors completely refurbished. In addition, gross take
off and landing weights were increased, with a resultant increase in pas
senger-carrying capacity of approximately 2,000 pounds. 

Additional moves to improve the airline's ground facilities were made in 
1956, including the announcement in January of plans for a new ten-story 
Braniff Airways building in Dallas. Plans call for occupancy of the new 
administrative offices in July, 1957, and it was anticipated that the mainte
nance and operations facilities will be completed early in 1958. 

To house its rapidly expanding staff in Washington, D. C., resulting 
from the extension of its routes to the East Coast, Braniff also opened new 
sales and administrative offices in June. 

During 1956 work progressed on the installation of Braniff's new 
electronic reservations system which is expected to be in operation by 
February, 1957. The electronics unit will be tied in with Braniff's entire 
communications facilities and will keep track of all seats on all flights 
throughout the airline's complete system 31 clays in advance and auto
matically notify all Braniff stations and sales offices of seat availabilities . 

. During the year, Braniff management completed a financing plan to 
support the aircraft, equipment and facilities improvements planned for the 
airline through 1960, including the purchase of nine Lockheed Electra 
turbo-prop and five Boeing 707 jet aircraft, deliveries of which will com
mence in 1959. The financing plan includes additional equity capital and 
long-term loans to supplement its cash estimated to result from depreciation 
and retained earnings. 

Route development and modification activities during 1956 included the 
Dallas to the West Coast Case, in which Braniff has an application to 
provide air service between major cities in Texas and the co-terminals of: 
San Francisco and Oakland via Albuquerque, Phoenix and Los Angeles: 
Texas cities included are Lubbock; Wichita Falls, Fort Worth, Dallas; 
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ustin , \A/aco, San Antonio, Houston, .Corpus Christi and B rm-vnsville. 
Traffic-wise, Braniff continued to show inCl·eases in rirtually every 

c~tego~y of its operations during 1956. Operating revenu s reached an a11-
tune h1gh of $39,043,450 in tl1e •first nine months of the year an increase of 
12 percent over the same period in 1955. et profit for the period was 
$1,496,700, also a 12 percent increase 0\ er the 19" 5 period. 
. For the first nine months of the year re\ enue pa ::: nger carried 
mcreased eight percent over the first three quarters of 1955 · om 1,24 .600 
to 1,352,570, and revenue passenger mile flo\\ n increa ed 14 per ent, from 
510,587,000 to 581,551,000. A.ir freight ton miles fimm and expre s ton 
miles flown both showed a 13 percent increa e in the fi r nine month of 
1956 over the corresponding 1955 period . 

As of December 10, 1956, Braniff '"as operating a flee of 67 aircraft. 
including 4 Douglas DC-7Cs, 9 Douglas DC-6 . 2 Lock eed Co stellations , 
2 Convair 440s, 25 Convair 340s, 22 Dougla DC-3 . and all-ca.rao planes. 
On order and yet to be delivered are 3 additional DC-/C~, addi tional 
Convair 440s, 9 Lockheed Electra turbo-prop plane and '"" Boeina 707 jet 
transports. 

Braniff's 16,422 certi•ficated route mil s e..-..;: end from l\i'.nnesota t o 
the Gulf of Mexico through 17 state in the . . and t e Di trict of 
Columbia and eight Lati n American countrie . _ervina ""' U . . and 9 
Latin A merican cities. Braniff emplo_ ee totaled approxi ately +,400 at 
the end of 1956. 

Capital Airlines 

The phenomenal success of tl1e jet-prop V'i coun t. alo a with a decis ion 
to purchase 14 Comet j etliner , combined to make 19 -6 an outstanding year 
for Capital Airlines. 

Capital Airlines' new VIscount 
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July 26th marked the first anniversary of Viscount service which "\vas 
inaugurated on the highly competitive \Vashington-Chicago market. Today 
Viscounts cover better than SO percent of the Capital system connecting 
such major cities as \Vashington, ~ew York, Detroit, :Minneapolis, Cleve
land, Buffalo, Rochester, Philadelphia, ~ orfolk, Atlanta, Birmingham, :\Io
bile, New Orleans and countless smal!er cities between. 

A quick check of traffic and operations figures revealed that the jet-prop 
planes had increased load factors on the \Vashington-Chicago market by 
199 percent at the end of a full year of operation.· A similar rise was noted 
for several other large market areas. 

The rugged dependability of the Viscount's four Dart 510 engines. 
which now have a total fleet engine time of nearly 100,000 hours without a 
single engine failure in the air, exceeded the company's best estimates. 

With an ear to the puhlic demand for more jet-prop service and an eye 
on the outstandinrr operational figures Capital promptly increased its orirri
nal Viscount ord~r to a total of 75. The airline now has a total of SO 
Viscounts in service and at the current delivery rate of four a month ex-
pects to have its full Viscount fleet by mid-suminer of 1957. -

The first airline to offer jet type flight in this country, Capital was quick 
to consolidate the competitive lead provided by the Viscount, by announc
ing the purchase of 14 Comet jetliners on July 24th. The $53-million 
decision was based on an exhaustive study of the Comet similar to that em
ployed prior to the Viscount purchase. 

Four of the Comets, manufactured hv th~ DeHavilland Co., will be the 
Model 4, while the remaining 10 will he i\Joclel 4A. Delivery is expected to 
begin in the last half of 1958. with scheduled servke planned for earlv 1959. 

Powered bv four Avon R.29 jet engines, mam1f::tcturecl by Rolls~Royce. 
which also builds the jet-prop engines for the Viscount, the Comet "'>Vill 
carry 76 passengers at altitudes up to 42,000 feet at a cruising speed of 
550 miles per hour. 

Capital's present fleet consists of 12 Constellations: 19 DC-3s: 14 DC-
4s and 48 Viscounts. 

The company's advertisine- n:o~ram has he"n intensified to further 
erlucate the traw·lin<! nuhlic to jPt-hrop Vi!:'.rount flight. Full use was made 
of all news media ~uch as newspapers, radio. television, magazines trade 
journals, films on Visco,nt :f!i!!ht and Canital's operations and a partictl
larly effective direct mail cmnpaign which has won the company a total of 
seven national awards. 

An unusu;tl f'art o~' this t>rlucational program is a 45-foot tractor
trailer housing a Viscon•1t display with a cut-away model of a Rolls-Royce 
engine, which is still touring- the country. -

Sevt>ral t1PW !'afetv Plndificatir)11S are now being installed on the Vis
coPnt fleet. the most imnnrtant of which are weather radar, air-stair doors 
and special fuel clump chutes. 

Bendix RDR-1 ,'\irho--n~ \Veather Radar sets were ordered and will be 
installed in special nose housings of all Viscounts, enabling pilots to 
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locate ··corridors" or relati,·ely calm air through storms at ranges of up to 
150 miles. 

The air-stair doorways consist of a three part stairway which folds into 
~he iront oi the aircraft. These hydraulic units are push button controlled 
trom the plane's interior by the hostess and will eventually replace the old 
type mobile loading ramps. 

Greater safety in event of emergency landings is provided by ne\v fuel 
dump chutes located on the trailing edges of the Yiscount's wings. 

Operating revenue for the first nine months of 1956 was $-l-5,51-+,822 as 
compared to $38.0-t-3.-t-53 for the small period of one year. EO\·;e,·er, the 
worst first quarter flying weather experienced in eight years. along with 
the ] uly steel strike and the depressed air traffic following the Grand Can
yon disaster. combined with additional expansion costs. had a direct bear
ing on the $1.571.215 operational loss recorded by Capital for the first nine 
months of 1956. 

A total oi 2,180,588 passengers were carried during the first three 
quarters as compared to 1.9-t-6.229 for the nine month period of 1955. Pas
senger miles flown for the same period last year totaled 731,988,926 as 
compared to 605.116,-t-31 for the same period in 1955. 

Continental Air Lines 

Continental Air Lines of Dem·er recei,·ed deliverv early in 1956 of 
three Convair -t--t-0 aircraft and on .-\pril 1 scheduled these aircraft on 
flights along its s\·stem. The addition of these aircraft to its six Col1\·air 
340s enabled the- scheduling of Com·air sen·ice along major routes in 
Texas and New :\Iexico. formerly a part of Pioneer .-\ir Lines before that 
airline was purchased by Continental. Continental's entire fleet of Com·airs 
have been equipped with R. C. :\ .. electronic weather aroidance radar. 

The addition of the Convair ++Os replaced certain DC-3 flights and 
gave the airline a total of 29 aircraft; 3 Douglas DC~Bs. 3 Com·air 
"~40s, 6 Convair 3-1-0s and 15 DC-3s. One DC~ is le3.Sed from American 
A.irlines and one from· United Air Lines in connection \\;th Continental 
interchanges from Houston-San "-\ntonio-El Paso-\Yest Coast and from 
Tulsa-\ Vichita-Dem·er-Pacific Xorthwest. 

Late in 1955, Continental announced a new equipment program for 
the purch~se ~f _5. Do:1g~as DC-7Bs. 1:;. \-iscount S~OJ?-~0;> tt~rbo-prop 
and -1- Boeing ;0; Jet a1rlmers at a cost ot more than :;;63-nulhon mcludino
grouncl equipment, spare parts and preoperating e::-..---penses. The DC-7B 
aircraft will be used to inaugurate sen·ice on _-\pril 2S. 19.57 to Chicaa-0 
and Los Angeles along the Chicago-Kansas City-Denver-Los .-\nrrel~s 
routes. Continental was awarded the extensions to Chicago and "'Los 
Angeles late in 1955 in the ''Service to Denver" case. 

In April, 1956, Continental joined Trans-\Yorld .-\irlines, United 
Air Lines, American Airlines, and other priYate industry in the under
writing of a $150-thousancl program for :::ohr-terrestrial research by Dr. 
\Valter Orr l~oberts at the Univer::'itv of Colorado. -

Also in April, 1956. Continental iwnouTh:ed plans for the construction 
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at Los Angeles of a $2.5-million jet maintenance base at Los Angeles 
International Airport. It is expected that construction will begin sometime 
in the autumn of 1956. Continental was actively pushing new route cases, 
chiefly a new route nonstop Denver-Phoenix also with service to Palm 
Springs and San Diego as part of its new Chicago-Los Angeles route; 
and for new routes between Dallas-Fort \Vorth and Los Angeles and San 
Francisco both on a nonstop basis and via major cities. 

From June through November, 1956, Continental was actively promot
ing its future Viscount turbo-prop fleet with a large $75-thousand mobile 
display. This display visited 23 cities and traveled over 6,000 miles along 
th~ Continental system and was a feature at major shows and important 
events. 

During the first six months of 1956, Continental Air Lines through 
substantial increases in passenger and cargo revenues, along with reduced 
operating costs made a net profit of $493,218, equal to $1.04 per share 
and a 212 percent increase over net income for the first six months of 
1955 of $157,869, which was equal to 33 cents per share on a slightly 
lesser number of shares outstanding. 

Passenger revenue for the •first six months of 1956 was $7,767,575, a 
23 percent increase over the $6,327,123 for the first six months, 1955. 
Mail revenue was $204,207, a 19 percent increase over the $172,286 
mail revenue for the first six months of 1955. Freight was $212,830, 
a 13 percent increase over the $188,924 revenue for the first six months 
of 1955. Express revenue was $71.914, a 16 percent increase over the 
$61,752 for the first six months of 1955. 

The airline celebrated its 22nd birthday on July 15, 1956, together 
with a record of safe flight throughout its history. On that date the 
airline had carried approximately 3,600,000 passengers 1,345,000,000 
passenger miles without fatality, and the record continues. 

For the first time in its history, Continental Air Lines' passenger 
revenue for a single month passed the $1.5 million mark in August, 1956. 

Delta Air Li.nes 

Passengers carried by Delta during the first ten months of the year 
totaled 2,244,607 (estimated), a 15 percent increase over the 1,933,559 
passengers carried during the .first ten months of 1955. Revenue passenger 
miles also increased 15 percent over 1955, from 850,216,154 to 983,423,889 
(estimated). Through October 1956 the airline transported 12,040,568 
pounds of air express (estimated), an 11 percent increase over the 10,749,-
204 pounds carried during the corresponding period in 1955. For the first 
10 months of 1956 airfreight totalled 23,393,460 pounds (estimated), a 3 
percent increase over the 22,640,184 pounds carried during the ·first ten 
months of 1955. 

Shorly after Delta inaugurated service to New York the airline an
nounced that free helicopter transfer service between Newark Airport and 
La Guardia or Idlewild Airports would be available for connecting air pas
sengers using Delta's first-class service between New York-Atlanta or 
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points beyond. The sen·ice is via New York Airways, a scheduled heli
copter airline. 

Luxury on a budget in ~Iiami Beach and the Caribbean was offered 
in Delta's low-cost all-expense vacations which were available this year 
f?r th~ tenth consecutive summer. Delta, \vho pioneered the packaged vaca
tions m 1947, offered a ne\v theater tour this year to New York and planned 
additional package vacations to \\'ashington, New York. :Mexico. Ft. 
Lauderdale, New Orleans, etc. A convenient easy-pav installment plan was 
available. · 

Eastern Air Lines 

The completion of the $422-million equipment program, which got 
underway in the fall of 1955 and will continue through 1960, and the 
merger and integration of Eastern's routes with those of smaller Colonial 
Airlines were the highlights of Eastern Air Lines operations in 1956. 

Eastern's equipment programs include two fleets of pi..c;ton-driven air
craft in its ''pre-jet stage" and two fleets of jet transports including both 
turbo-prop and straight jet. 

Deliveries commencing in late summer and ending early December 
added 18 more luxurious Golden Falcons to the Eastern fleet-Douglas 
DC-7B's and 10 Super G Constellations, all equipped with radar and 
newest fully automatic flight control systems. 
. These airliners along with the 12 DC-7B's delivered in 1955 put Eastern 
mto a position to handle what all forecasters predicted would be the greatest 
fall and winter vacation travel between the north and Florida. 

In addition to the Golden Fakons, Eastern contracted for 20 Convair 
::VIetropolitan 440 Silver Falcons to supplement its fleet of 60 :\Iartin 4-94-:s 
and to enable the retirement of DC-3 and DC-4 aircraft over Coloma! s 
former routes. 

Jet plans call for the deli,·el)· of 40 Lockheed Electras commencing_ in 
~'\ugust 1958 and running through August 1959. The third and final step 
m the jet transition program entails the purcha...--e of 20 ~ant Dougla_s DC-8 
straight jet airliners at a cost of $135 million. Deliveries of these Jets are 
slated to commence in November 19.59 and continue thro~h 1961. Eastern 
decided after extensh·e study and research to equip all or its DC-R:s with 
the larger and more powerful J -75 engines which will do away wtth the 
necessity of water injection used on take-<lff. . 

Following authorization of both the President and the Civtl-~ero~a~hcs 
Board, Eastern formally acquired the routes and assets of Col':mial .-\1rlmes 
on June 1st by swapping one share of its common stock tor each two 
shares of Colonial outstanding. 

Constellation service was added to schedules between ~lontreal and 
New York and New York and Bermuda by October. and the company 
planned to retire the obsolescent DC-3 and DC-4 aircraft over all the routes 
in favor of modern pressurized airliners by the spring of 195i. 

With the acquisition of some 800 former Colonial employees and a 
normal increase system wide, the company's employment figure rose from 
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nearly 12,000 employees at the end of 1955 to some -1-1-.000 at year's end 
in 1956. 

The airline continued to progress in its long range program to evercome 
the traditional summer slump in travel to Florida and other summer resorts. 
By mid-October Eastern had sold over 60,000 of its Happy Holidays all 
expense vacations, an increase of nearly 34 percent over those solei for the 
same period in 1955. 

Both traffic and earnings reached new records at the end of the third 
quarter of 1956. Eastern had b0c1rded 5,754,687 passengers, an increase 
of 14.1 percent over the 5,042,907 carried during the first 9 months of 1955. 
Passenger miles were up 15.87r to 3,224,471,-1-90 over 2.783,672,915 in 
1955. Seat miles increased approximately 157t: to 5.1 59,195.905 from 
-1-,.+85,038.556. The load factor at the end of the 9 months period was 
62.4- percent as compared with the 9 months load factor of 62.0 percent 
during the corresponding period in 1955. 

For the first 9 months of 1956, Eastern Air Lines recorded a net profit 
of $8,135,000 or $2.92 a share as compared with $4,748,000 or $1.90 a 
share for the corresponding period in 1955. Gross operating revenues for 
the 9 months totaled $172,485,000 compared with $148,483.000; operating 
expenses were $151,128,000 against $129,685,000. 

Lake Central Airlines 

Lake Central Airlines, the world's only employee-owned airline, during 
1956 continued to increase its operating efficiency to levels beyond even 
:he records the airline established in 1955. 

Lake Central in 1955 carried a total of 113,352 revenue passengers. 
and flew 16,733.000 revenue passenger miles. During the first nine 
months of 1956, traffic was substantially ahead of last year for the same 
period. Through September, 1956 Lake Central carried 102,074 revenue 
passengers and revenue passenger miles totaled 15.520,000. 

On September 28, 1956, Lake Central realized a new peak clay in 
passenger sales ·when 619 passengers were hoarded over the airline's 
five-state system. System-wide load factor, or the percentage of seats 
occupied on all flights, reached an all time high of 48.26 percent in June, 
1956. 

Lake Central employs a staff of over 300 stationed in 27 cities in 
the five states of Indiana, Ohio, Illinois, Michigan and Pennsylvania. 
H.oute mileage has been extended to more than 1500 miles with the addition 
of ::VIarion, Indiana on September 1, 1956. Thirty-five new cities were 
applied for during 1956 by Lake Central in the Great Lakes Local Service 
Investigation to be held by the Civil Aeronautics Board. These new cities 
a.re located in the states of: Indiana, Ohio, }Jic11igan, \Vest Virg-inia. 
District of Columbia, :-.Ie\\' York, Pennslyvania, Kentuckv, :\Iissouri and 
\Visconsin. These routes, if granted to Lake Central. ,,;ould more than 
double the airline's mileage and points of service. 

Since the employees took over the airline in 1955. the line's 6perating 
results have shown steady improvement. Lake Central has been able to 
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increase non-mail revenue and ~ubstantially reduce total operating expense!: 
and breake\·en mail pay neeJ. -

The company has a fleet of 10 DC-3's and i~ pre,;ently fitting each air
craft with a new interior that includes seating for 26 persons and a carry
on baggage rack. .-\ $1 04-thousand electrical and radio cmn-ersion of the 
present Lake Central fleet is nearly completed. 

:\lohawk Airlines 

In 1956 }fohawk _c\irlines reached a milestone in passenger traffic. 
added substantial tlight equipment. embarked on an ambitious building 
program, and recei\·ed important route extensions. 

Early in the year :\Iohawk achieved a passenger milestone hy boarding 
its one millionth passenger. 

.-\fter the worst operating winter in the history of the company had 
pre,·entecl substantial traffic gains early in the year, revenue hoardings 
surged upward to carry :\Iohawk to the best year in its history. At the end 
of nine months. }foha wk was experiencing an increase of 2-1-.3 percent over 
the corresponding period of 1955. by ha,;ng carried 256.000 passengers. 

The company . established a new monthly record in October, high
lighted by a daily record of :2,201, and expected to carry a total of 350,000 
bv vear·s eml. 
- ~"\gain this year, :\Iohawk recei,·ed the ::\ational Safety Council's 1955 

Award of Honor for the operation of 158.636,000 passenger miles ,,·ithout 
fatality to passenger or crew member. :\Ioha-.vk fle\Y approximately 
60,000.000 passenger miles in 1956. a figure 20 percent abo\'e that recorded 
in 1955. 

On .:\larch 12, 1956, ).Iohawk entered into an agreement with Swissair 
to purchase its fleet of seven Com·air 2-l-Os a.•1d a large spare parts im·entory. 
The equipment purchase increased the :.:ize of the ::\Iohawk fleet to 11 
Com·airs and II DC-3s and more than doubled the company's investment 
in flight equipment, 

Late this year, ::'1-Iohawk began a progran1 to modify the Com·airs to 
-1-6-seat transports. first by the installation of a two-seat lounge in the rear 
of the cabin. then hy the installation of a row of four seats in the forward 
portion of the cabin. 

1\'[ohawk this year also instituted a maintenance training program 
\Vherehy all maintenance personnel tirst recei,:e a three-week training 
course inclucling both Com·air an~ DC-,~ ?peratton, then receive monthly 
follow-ups and tests to record thetr prohctency. The program is divided 
into units comprising all aircraft and engine systems and includes both 
theoretical and practical experience. 

On September 5 . .:\Ioha\Yk inaugurated first east-west service to Glens 
Falls. N. Y. Just prior to that, the C-\B announced its decision to extend 
the :Mohawk route system beyond Buffalo to Erie, Pa .. and Detroit. :\Iich .. 
thus providing the airline \Yith its most in:port':nt extension since Boston 
and other K ew England points \\·ere added m 19:-3. 

During 1956 the airline announced plans for the construction of a new 
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headquarters and maintenance facility, and on August 3 the Mohawk board 
of directors anouncecl the relocation of the airline headquarters from Ithaca, 
N.Y., to Oneida County Airport midway between Utica and Rome, N. Y. 
Construction of the building, to cost approximately $2.5-million began this 
year. 

Another step forward to improve passenger service was taken early 
this year when a completely automatic telephone was put into operation at 
the West Side Airlines Terminal in New York in the :Mohawk-Allegheny 
joint operation there. Marking the first use of the unit in the airline in
dustry, the system provides for the automatic routing of incoming calls 
without the need for switchboard operators. 

In electronics, Mohawk currently leases one DC-3 to the General Elec
tric Company and another to General Precision Laboratories, Inc., for use 
as flying test beds in experiments with electronic equipment. 

Nati.onal Airlines 
In 1956 National Airlines not only set a new high in net profit equal to 

$4.14 per share but it also embarked on an expansi()n program of over 
$112-million in an effort to continue bringing the finest in air travel to 
Florida residents and visitors. 

With over $108-million of the expansion program total earmarked for 
new aircraft, National has placed orders with various aircraft companies 
for the delivery of six Convair 440's which were received this summer; 
four Douglas DC-7B's, scheduled for delivery in 1957; four Lockheed 
Super H Constellations, also scheduled to be received in 1957; twenty
three Lockheed Electra 400-mile-an-hour turbo-prop airliners and six 
Douglas DC-8 jetaircraft, which will fly at 600 miles an hour. These air
craft are all scheduled for delivery to the Florida based airline in 1959 and 
1960. 

All of NAL's new aircraft on order, including the Convair 440's deliv
ered in 1956, will be equipped with airborne radar for inflight weather 
detection. This device is currently installed on National's entire four-engine 
fleet. 

Current plans call for operating the Lockheed Electra's on NAL's 
routes between New York, Philadelphia, \Vashington, New Orleans, 
Houston and practically all the cities in Florida and Havana, Cuba. 

When the first DC-8 jet airliner is scheduled between Miami and New 
York the flying time between these two cities will be cut to t\vo hours and 
20 minutes and each flight will carry as many as 130 passengers at 600 
miles hour. 

National is also increasing its investment in Florida with a construction 
program in excess of $3.5-million. This program, currently under con
struction, and scheduled for completion in the Fall of 1957, includes a 
$1.5-million general office at Miami International Airport and a nose and 
maintenance hangar to cost over $2-million. 

The general office building, scheduled for completion in the Spring of 
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1957, will be completely air-conditioned and heated and will contain more 
than 88,000 square feet. 

New ideas in construction design are being incorporated in the nose and 
maintenance hangar, also under construction at Miami's International Air
port. Featuring a self-supporting cantilever design made of thin-shelled 
corrugated concrete slabs, the structure measures -1-50 feet in length and the 
width of 260 feet includes 105-foot cantilevers on each side of a 50-foot 
center section. 

Planned for the fast approaching jet age, this hangar will enable XAL 
mechanics and engineers to service six DC-8 jet aircrait at the same time. 
These aircraft have a wingspan of 139 feet and are 1-1-8 feet long. 

Recent Civil Aeronautics Board decisions have enabled National to 
broaden its service with awards of service to Houston. Boston, Provi
dence, Fayetteville, \VinstonjSalem and GreensborotHigh Point. 

Houston service \\·as inaugurated November 20 when XAL scheduled 
three flights daily from :lvliami, two flights a day from both Tampa and 
Jacksonville and fise flights from New Orleans to Houston. Daily service 
to the Texas metropolis is also provided from Tallahassee, Pensacola, Pana
ma City and Mobile. 

Direct service between Boston and Providence and South Florida was 
inaugurated December 14 when National's winter schedules went into 
effect. At that time N AL also started service to Fayertenlle, N. C. 

New York Airways 
As of November 1, 1956, New York Airways had flown 43,000 pas

sengers ; air express amounted to 2.008.000 lbs : mail poundage totaled 
1,079,000 and air freight transportation reached the 588,000 lbs. figure. 
The 1956 figures represent a growth of 75 percent in passenger transporta
tion over 1955. 

New York Ainvays was the recipient of the Xational Safetv Council 
Award, of Honor "in recognition of its contribution to safe air transporta
tion, having operated two years, and. as of December 1955. 737,000 
passenger miles without a passenger or crew fatality in scheduled passenrrer 
carrying operation." This is the ·first time a helicopter airline was"' so 
recognized bJ: the National Safety Council. Up un:hl Xovember 1, 1956, 
New York A1nvays has flown -1--1-1,000 scheduled miles and maintained its 
laudable record. 

_New Yo~k Airw_ays an_n<?unced j_oint fare ~greements with all major 
national and ~nternat10nal auhnes. _which ,means all the way by air' between 
passenger pomts on New York A1rways routes and those of participatina 
fixed-wing carriers. o 

The addition of tl;ree Sikorsh.·y S-~S's, _plus. a Bell 47 _ H Bellairus 
swel!ed New York ;A.trways fle~et. to mne atrcratt. The equipment now 
consists of five S-55 s, three S-J8 s ~nd the Bellairus. The latter is used 

... extensively for charte_r duty .and dunng the recent elections was used by 
members of both parties seekm~ office. 

The purchase represents a11 mvestment of more than $2-million and will 
be advantageous in these ways: 
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Increased passenger capacity from fiye to twelve: 
Increased cruising speed from 85 miles per hour to 105 miles per hour: 
Increased lifting power from 1,200 pounds to 3,600 pouuds : 
In::reased the engine power from the S-55 Pratt and \Vhitney R-1340 

600 horsepower to a \Vright R-1820 1525 horsepower engine. 
As a direct result inter-airport sen·ice schedules were changed from 

hourly to a three-quarter hourly basis. 
The joint iare agreements arranged with major national and interna

tional airlines also marked a big step in the growth and deYelopment of 
::\ ew York Airways. Such growth and de\·elopment and the increased faith 
in helicopter transportation has been demonstrated by the construction of 
heliports in and near the metropolitan area, the most recent at Stamford, 
Connecticut. 

Northwest Orient Airlines 
l\ orthwest Orient .c\irlines, which began operations the same year 

Congress passed the Air Commerce :-\ct creating the aeronautical branch 
of the Department of Commerce, celebrated its 30th Anniversary this fall. 

As 1956 closed, :--J orthwest was arranging the final steps in another 
long range flight equipment program which would take it well into the jet 
era. Early in 1956 Northwest purchased a number of J -75 jet engines to 
power its jet fleet. Evaluation of the available jet aircraft was nearing 
completion and orders were expected in the near future. 

::\1" orthwest also increased its order for new piston-engined equipment 
during the year. The company hac! on order 26 new type DC-6B and 
DC-7C aircraft and parts valued at over $63-million. Delivery of this 
equipment began late in 1956 and continued through 1957 and 1958. 

The year also marked another milestone in N orthwest"s history with 
the completion of arrangements with the ::VIinneapolisjSt. Paul .:\Jetro
politan Airports Commission for the construction of a $15-million over
haul hase and general office. 

K orthwest increased its Orient operation, providing a sixth transpacific 
passenger frequently during 1956. In addition, Constellation equipment 
was introduced in its local intra-Orient operations. 

The year's total passenger business, based on actual figures up to 
September and projection to the end of the year, was 1,420,000 passengers 
compared to 1,3-1-3,000 in 1955. 

Domestic revenue passenger miles were 894-million compared to 
823-million in 1955. On the domestic system freight ton miles were 
7,950,000 compared with 6,582,000 during 1955. 

On the international route, X orthwest carried 108,000 passengers in 
1956 compared to 98,000 passengers in 1955. Mail ton miles in 1956 were 
10,000,000 compared to 6,900,000 in 1955. 

In addition to its fleet expansion program, Northwest is installing 
air~ome radar equipment in all of its DC-6B, DC-7C, and Boeing Strato
cnnsers. 

N"orthwest currently operates 6 DC-3's, DC-4's, 10 DC-6B's, 9 B-377's 
and 4 1049-G aircraft, giving a total of 47 aircraft. 
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Ozark Air Lines 

During the past fiscal year Ozark ~-\ir Lines increased its passenger 
traffic by -1-9 percent, carrying 288,.:78 passengers compared to 193,876 
passengers in the preceding year. .-\ir Expre,;s volume increased 66 percent 
to 188,751 ton miles. A.ir mail volum.e increased by 53 percent to 99,290 
ton miles. Revenue passenger miles flown increased -1-1 percent or by 12.5 
million passenger miles. while revenue plane miles flo\\"n were expanded 
1.5 million or -1-3.6 percent. The re\·enue pa~senger load factor for the 
year averaged -1-3.21 percent, approximately the same level as the prior 
year, but actually representing a large increase due to the substantial 
additional revenue plane miles flown. 

In the latter part of the fiscal year Ozark inaugurated air freight service 
to all the cities Ozark serves. The air freight volume g-re\v from about 
3,900 ton miles in April. 1956 to over 9.000 ton miles in the month ended 
June 30, 1956. 

During the year Ozark inaugurated service over several new route,;. 
Ozark's present system has 3756 route miles and sen-es -1-5 cities in eight 
states. Applications are now pending before the (i,;l .-\eronautics Board 
for a number of additional routes. 

Ozark was a\vardecl the ::\ational Safetv Council':" !.Ierit Award for the 
fifth consecutive year, ha\·ing had a perfect record of safety since the 
beginning of its operations on September :?6, 1950. 

Ozark owns 17 DC-3 aircraft and acquired three additional DC-.) air
craft from the t; nited States ::\an· on long-tenn leases. Ozark is the first 
scheduled airline in the ·cnited ~State;; to adopt Hi-Per Ozark DC-3's. 
During 1956, Ozark and Pan ~-\merican ~-\in\·ays de,·eloped a moderniza
tion program of the DC-3 aircraft by installing stream-lined "·heel-well 
doors, new oil coolers : utilizing flush-mounted automatic direction-finder 
loops and a new type exhaust stack; fairing-in the ailerion gap and re
placing the present wing fillets \Yith fillets that fit closer :o the aircraft 
fuselage. 

Ozark constructed additional office facilities at its general headquarters 
in St. Louis and enlarged the apron adjacent to i:~ h:mger to prO\;cle 
greater aircraft parking and working areas. 

Pan American-Grace A~-a.ys 

A general step-up in its operation,; marked Pan<l{,TTa·~ performance in 
1956, as flight frequencies were increa,;ed. facilities expanded. sen~ices 
improved and traffic continued to ri"e. 

One of the reasons for the rise in traffic was the ne\Y ~TTimp excursion 
fares, which went into effect on _\pril 23rd and have since been extended 
throtwh l\Iarch 1958. These lower fares reduce by 30 percent the cost of 
a rou~d trip far.e on all tourist or first clas,; flights from any city in the 
United States and Canada to Lima or points :::outh with stopoYer privileges 
during a 30 clay period. 

To keep pace with the increased demand for space generated by the 
new far.es, the company prm·icled more than -l6,000 tourist and first class 
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seats to South America on its fourteen weekly DC-6B and DC-7B flights 
from New York. 

Reflecting the general increase in the company's operations, inter
continental air cargo shipments between the United States and South 
America continued the fast upward trend in the first half of 1956, with 
an increase of 45 percent over the same period in 1955. 

The airline flew 1,006,620 ton miles between the United States and . 
South American points during the ·first three months as compared with 
645,488 ton miles carried in the first quarter of 1955. To keep pace with 
the rapid expansion of the cargo business. Panagra equipped two DC-4's 
with special double doors to facilitate loading bulky cargo. Panagra also 
replaced DC-3's with bigger and faster four-engine DC-4's on the route 
from Lima, Peru to La Paz, Bolivia, and the free port of Arica, Chile. 

Following a thorough evaluation of jet transport equipment, Panagra 
ordered four DC-8 jet airliners from the Douglas Aircraft Company with 
an option to purchase two more. The Panagra DC-8's will be powered 
with the J -75 Pratt and Whitney jet turbine engines and will be able to 
carry more than 100 passengers. Delivery of the planes will begin in early 
1960. 

In preparation for the coming jet age and to meet the demands of the 
increasing number of tourists and travelers to that continent, Panagra has 
undertaken a program to assist local governments in the expansion and 
improvement of the airport facilities in South America. 

An electronic system to reduce noise and vibration aboard multi
engine aircraft was installed and tested by Panagra on one of its DC-7B's 
in regular operation between New York and Buenos Aires, Argentina. 
Manufactured by the Hamilton Standard Propeller Co., the device, known 
as the Synchrophaser, was designed to keep the propellers in step with 
split-second accuracy and thus reduce the noise level caused by the propel
lers coming in and out of synchronization. The Synchrophaser is equivalent 
to 800 pounds of additional sound-proofing material. 

First U. S. airline to use airborne radar in regular operation on a 
DC-6B in April of 1954, Panagra, which had equipped its new fleet of 
DC-7B's with X-band radar last year, ordered installation of similar 
electronic equipment on the rest of its fleet of DC-6B's in tourist service. 

New flight records were established all along the Panagra routes in 
South America as DC-7B flights were added to the schedule. Typical of 
these was the record established when a Panagra DC-7B, aided by strong 
tail winds, crossed the Andes between Santiago, Chile, and Buenos Aires, 
Argentina, in one hour and 55 minutes, cutting 35 minutes from the 
schedule. This was the 22,976th crossing of the Andes by Panagra since 
it began operating 27 years ago. 

For its perfect safety record in 1955, Panagra was presented the Inter 
American Safety Council Aviation Award and the National Safety Council 
Award of Honor. It was the 12th consecutive year that the airline, which 
operates a network of more than 8,000 miles of routes to seven Latin 
American countries, has received these awards. During the twelve years 
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covered by the awards, Panagra has flo 1~ n a total of 1,500,268,000 pas
senger miles without a passenger or cre~v fatali ty in cheduled passenger 
carrying operations. 

Pan American World Airways 

Passenger and cargo totals for Pan American \Yorld Airway in 195G 
reached the highest marks in the company's bj tor_\' . R eyenue pa senger 
miles flo'..vn increased 17 percent, while arrro t n-miles ro e 22 percent, 
according to totals for the fir t nine mo 1th and an e ti.mate for the final 
quarter. 

Indicating increased bu ine s and touri t rra,-el o1 er P an American's 
Atlantic, Pacific and Latin American ·oure_, the r venue pa enger mile 
figure climbed to 3 303,850,000, compared to 2. 1 .993,000 for 19"5. 

Cargo ton-miles fl own added up to ,,_/ , .000. on _ted with 68,876-
990 for 1955. 

Pan American World Airways S:nper-7 Clipper 

Contributing to the record carriage o · pas-enger and cargo was Pan 
American's new fleet of 33 DC-7Cs. B ' the e.nd of the year , Pan American 
had 17 of them in service. The remainder will he deliYered by May, 1957. 

The first of the DC-7Cs was introdu eel r-Iay ~- with a press flight of 
4,570 mnes from Miami to Paris non- top. the longest ever scheduled by 
an airline. Upon arrival in P aris it t ill had a fuel reserve for an additional 
900 miles. The new plane, which i in operation on transatlantic and 
Pacific routes, permits two-way non-stop trans-ocean service for the first 
time. 

As an aid to crew training in he ne11· equipment, a Curtiss-\iVright 
electronic flight simulator fo r the DC-7 was installed by Pan American 
in its training section at La Guardia Field, -ew York. 
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Pan American also intensified its preparations for the receipt of its 
jet transport fleet of 48 Douglas DC-8s and Boeing 707s, the fi.rst of which 
is scheduled to be received in December, 1958. 

An order was placed with Curtiss-\Vright for two flight simulators, 
one each for the DC-8 and 707, and an option taken on two additional DC-8 
simulators and three more 707 trainers. The first two simulators ~will be 
delivered 6 months in advance of the delivery date of the jets, thus enabling 
Pan American to train crews in advance. 

Pan American introduced to Puerto Rico on June 20 the fi.rst three
class air service. The new program provides a third fare which cuts 
previous tourist fares by about 20 percent. 

Pan American also proposed to operate three classes of sen-ice over the 
Atlantic, including a new class of service priced 15 to 20 percent below 
present tourist fares. The International Air Transport A.ssociation traffic 
conference, held last summer, voted to accept the Pan American proposal · 
effective April, 1958. 

During the year Pan American began a technical aid program with 
Thailand to help expand and develop its air transport system. Twenty-five 
airline technicians were sent to help Thai Airways. The three-year project, 
worked out with the International Cooperation Administration. is similar 
to programs already underway in Turkey and Pakistan. 

Pan American instituted two programs to facilitate arrangements for 
air travel. 

To speed up its reservations procedures, the airline installed an 
electronic system in its ticket offices in the New York area and will ex
tend it nation-wide. 

In a move designed to reduce the paper work in its installment-plan 
system for purchasing tickets, Pan American, first airline to put in a Pay 
Later Plan, joined with 17 other national and international airlines in an 
arrangement known as the ''\Vorlcl-Wiele Plan~Go Now Pay Later." 

Southern Airways, Inc. 

From a small rot!te serving only eighteen cities in 1949. Southern Air
ways has .extended its service to include thirty cities in eight southeastern 
states, and flies over 10,000 plane miles per clay. In 1956, Southern ex
pected to fly in excess of 30-thousand passenger miles and attain a load 
factor of 45 percent. 

Several new records were set during this year: During the month of 
April, the carrier attained an all-time high load factor of 47.8 percent. In 
August, a new high of over 17,000 passengers for one month was reached, 
and a new record of 818 passengers in a single clay was recorded on 
August 31. 

During the first six months of 1956, Southern's revenue from excess 
baggage reached an all-time high of $7,605, up 80 percent over the same 
period in 1955. First class mail revenues topped all previous records with 
a total of $1,184 for the same period, and air express revenues were up 15 
percent over the first six months of 1955. 
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On I une 29, 1956. Southern started sen·ice over its new route between 
Atlanta: Georgia, and Panama City. Florida. with stops in Columbus, 
Georgia. and Dothan, Alabama. 

During the year. Southern .-\irways purchased two additional DC-3 
airplanes, bringing the total fleet to thirteen such aircraft. All aircraft were 
completely modernized during 1956, and now include twenty-six new-type 
seats and carry-on baggage racks. 

During 1956, the Airways. through use of its sales department person
nel and its stewardesses. assisted in Telethons sponsored by the local 
Cerebral Palsy chapters in the cities it serves. 

Southern .-\irways concentrates a great deal of selling effon on its 
charter operations, which are an excellent source of supplemental revenue. 
Through October 15. Southern had completed over 66.000 miles of flying 
in connection with these operations and expected to fly in excess of 75,000 
miles during the year. 

TPA Aloha Airli.ne 

TPA Aloha Airline. an Hawaiian corporation \\-ith 2.800 stockholders, 
;elehrated the completion of its first decade of operations July 26, 1956. 
I he month also marked a decade of perfect safety. TPA Aloha Airline 

11ever ha\·ing had a passenger or crew fatality in its history. 
In the same month of July, TP.-\ Aloha Airline received its permanent 

Certificate of Public Convenience and Xecessity as a scheduled airline. The 
airline had previously been operating as a scheduled air c3.rrier under a •five
~ ear temporary Certificate. 

TPA Aloha Airline operates eight Douglas DC3 aircraft in daily flights 
to all of the major Hawaiian Islands. 

The airline's aircraft were being cmn-erted in 1936 to luxurv VIST.-\
I .IXERS with 32 seats, a facing-seat arrangement oppo:!ite five-foot wide 
panoramic windows and a forward Aloha Lounge.. _-\11 eight aircraft fea
ture specially-designed camera \\-indow~ for photography enthusiasts. 

Trans "' orld Airlines 

Record-breaking passenger volumes coupled vdth great technological 
advances highlighted 1956 forTran:;; \Yorld :\irlines. For 1957, the O'lObal 
airline predicts an eYen greater year of pa.:;senger volume with the intro
duction of its new. long-range Lockheed 16+9.-\. \\'ith this huge aircraft. 
2-t of which have been ordered. T\YA will ha\-e a lu:x-ury airliner capable 
of flying 6,-tOO mile~ non-stop at speeds of more than 300 miles per hour. 

In line with the e\'er:gro~ving passenger volume. n\-.-\ in _19.56 inau~u
rated a new Passenger Servtce Depanment. The depa.nment ts responstble 
for eYerv service to the airline pa~senger from first phone call to final 
clestinati~n. 

T\VA, which has been in the forefront of inexpensi,·e. mass air travel 
for many years. took two more steps in th!.s direction in 19.56. First 
T\VA's pr~posal for reduced tourist fares across the Atlantic v.-as accepted 
by IA T A, and Oct. 1 saw the first group of passengers leave for Europe 
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under the new 17 -day discount fare, a fare $97 lower than the regular Sky 
Tourist fare on trans-oceanic flights. 

On Oct. 15, TvVA in conjunction with American Export Lines, started 
a unique new travel service called Sea Air Cruises. These travel packages 
of 2, 3 and 5 weeks combine the leisure of a ship cruise, sightseeing in 
Europe and fast flights back to the U.S. aboard T\V A Constellations for 
very low cost. 

In Kansas City, Mo., a huge new $5-million office building, topped by a 
30-foot reel and white rocket model, was dedicated. By the year's end 
nearly 700 executives and clerical employees had moved into the modern, 
air-conditioned structure, consolidating a great part of TvVA's administra
tive operation in that mid-west city. 

Imporant progress was made at the $25-million Maintenance and Over
haul Base outside Kansas City. At this base 5 engine test cells costing 
$1.5-million went into operation. The major technological advance was the 
fact that for the first time in the history of American aviation, dynamome
ters were used for engine testing. This marked the end of wooden pro
pellers in test cells. Noise outside the test cells is cut to conversation level 
by the 11-inch-thick walls, massive double doors and an intriguing series of 
scientifically designed and spaced mufflers in the cell stacks. 

Another TWA "first" in 1956 was the direct flights offered between 
Egypt and Spain and Portugal. Also, in response to an increasing de
mand for tra'lel space to the Iberian Peninsula, T\VA expanded its fre
quencies on the south Atlantic route segment to the Azores, Lisbon and 
Madrid from four to seven in each direction. Over 88 percent of these 
were low fare Sky Tourist seats. 

Domestic route expansion in 1956 saw inauguration of flights to Denver, 
Tulsa, Oklahoma City and Tucson. CAB approval for service to Boston 
and Hartford was also given during the year. 

The year was marked also by an increase in non-stop flights from New 
York to the West Coast and Washington to San Francisco. 

In the United States, TWA's coast-to--<:oast routes in 1956 accounted 
{or an estimated 3,357,835,000 passenger miles, an increase of 17.1 percent 
over 1955. On the international runs, passenger miles were up 11.5 per
cent at 680,833,000. 

Sky Tourist service by TWA again showed great gains during 1956. 
This service was up 23.9 percent on domestic flights and 13.3 percent on 
international flights. Domestic air express and freight also recorded gains 
during 1956. Express was up to 9,300,000 ton miles, an increase of 10.6 
percent over 1955, and international air cargo was up 2.1 percent. 

Another TWA development in the Air Cargo field was the airlines' 
inauguration of clearing house service for its air freight customers. The 
first clearing house TWA joined was in Los Angeles. Throughout the year 
TWA joined groups in nearly all the major cities in the country. 

Also in 1956 TWA began installation of its coast-to-coast electronic 
reservations network called the Magnetronic Reservisor. This system will 
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slash the time needed to make a plane seat resen·ation as well as eliminate 
much of the duplicate paper work now invoh·ed in this system. 

T\VA prepared for the jet age with preliminary orders of 8 Boeincr 
707's and 30 Com·air 880's. The first Convair 880 will be deliwred t~ 
T\VA in ::\"ovember of 1959. T\VA. on its international and domestic routes 
operated the following aircraft: 28 Super-G Constellations. nine 10-+9 Con
stellations, twenty-seven 1-1-9:\ Constellations, twelve 749 Constellations. 
thirty-two 032 Constellations. 38 ?llartin -1-0.fs. 11 :Martin 202s. 8 DC-+ 
Cargo, 2 DC-4 passenger, 5 DC-3s, one Fairchild C-82 for a fleet total of 
173. 

linited Air Lines 

united Air Lines. approaching the jet age. topped all previous years 
operations in 1956, flying an estimated 4.575,000,000 revenue passenger 
miles and carrying 6.300.000 passengers. The figures, quoted on nine 
months' actual operation and an estimate of fourth quarter activity. are 
respectively 15 and 13 percent higher than 1955 passen,aer volume. 

Air cargo transportation produced an estimated 93,300,(X)() revenue ton 
miles, up 17 percent from the previous year. The cargo total was com
prised of 51,200.000 ton miles of air freight. up 27 percent: .28,700,000 ton 
miles of air mail, an increase of 8 percent. and 13,400.000 ton miles of air 
express, a gain of 6 percent. 

The peak travel day was reached on June 21. when 23,190 passengers 
were carried, and the company's fleet flew 17,5-1-2.000 revenue passe~ger 
miles. 

Approximately 98.~ flights were opera~ed during the year. according 
to estimated figures. Dunng the summer Umted flew more than 20.000,000 
seat miles daily-a capacity sufficient to carry 100 persons coast-to-coast 
every 18 minutes day and night. The fleet flew more than 37.=:,000 miles 
every 24 hours during the summer season. 

United added 18 planes in 1956. The fleet ne:rr year's end induded 26 
DC-7s, 30 DC-6Bs, 42 DC-6s, five DC-6:\s, 53 Com--airs and 12 DC-4s. 
The company has 27 aircraft on order for 195/. 

Five new DC-6A all-cargo aircraft began scheduled sen;ce in _-\pril be
t~een _New York, Chicago and San !'~ncisco, to signincantly reduce ship
pmg tune coast-to-coast on t~1e _Mam~mer system. TI:e pC-6A, carrying 
more than 30,000 pounds ot atr matl, express and ~ht, crosses the 
country in less than half a day at a speed of 300 miles a11 hour. with an en 
route stop. The five DC-6As cost a total of $3.5-million. 

Preparing for future jet service. Un_ited was th~ first ai::-line to order a 
DC-8 electronic flight simulator. It wtll be manutactured by Link Avia
tion, Inc. 

The DC-8 simulator, to cost $800.000, will be installed at the com
pany's flight training center at Denver in 19.38, a year before deliverv be
gins on 30 DC-8 jet aircraft. Two Curtiss-\Yrig-ht simulators were <i'dded 
at Denver during the year, supplementing two in sen;ce there. and two op
erating at Chicago, 
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The airline completed installation of C-band radar on all of its Convau 
aircraft during the year, and continued the project to place similar equip
ment aboard DC-7s, DC-6Bs and DC-6s. Fleet-wide installation, to be com
pleted in 1Sl5t, w.li cost $4.9-million. 

To further increase safety in the air, United ordered 250 airborne 
proximity indicators for installation on every plane in the fleet. Under 
development and manufacture by a leading producer in the field, deliYeries 
of the device will begin early in 1958. . 

A new cabin design created for United by Raymond Loewy Associates 
made its debut early in the year. 

Mainliner service to Pittsburgh and Kansas City was inaugurated in 
1956 by United, bringing the total of cities linked by the company's 14,000-
mile system to 80. 

The Civil Aeronautics Board on September 28, 1956, granted authority 
for United to operate flights between \Vashington and Baltimore, New 
York-Newark and Boston, via the intermediate cities of Philadelphia and 
Hartford-Springfield. The flights must originate or terminate at or west of 
Toledo. 

Coach service on DC-6B Mainliners between California and Hawaii, 
instituted in February, set new standards for budget travel. In the over
water coach version, the four-engine DC-6B carries 75 passengers. 

United's 20,000th crossing of the Pacific between California and Hawaii 
occurred before mid-year. The company has completed 50.000,000 miles 
of transpacific flying since its military contract operations began in 1942, 
and has carried about 435,000 passengers on Pacific flights since starting 
commercial service in 1947. 

Transportation history was made in the fall with announcement of a 
plan enabling the Southern Pacific to sell United Air Lines tickets, first 
such cooperative arrangement between an airline and a railway firm. 

Many other improvements in passenger service were made in the year. 
Interline agreements were signed by United with B.K.S. Air Transport, 

South Pacific Air Lines, Braathens South American & Far East Airtrans
port, Cambrian Air Services, Union of Burma Airways, Gibraltar Airways, 
Chicago Helicopter Airways, :Mackey Airlines, Kuwait Airways, Syrian 
Airways, Maritime Central Airways, Sudan Airways, Eagle Airways, and 
Aero Transportes. More than 150 such agreements providing for passenger 
and cargo transport on both airlines upon issuance of a single ticket are 
now in force. 

United Air Lines now has almost 19,500 employees. 
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CHA.PTER EIGHT 

Utility A.ircraft 

E 'HTPLA::\E ~I.-\:\""CFACTL~RERS burst the bounds of previous 
conservative estimates and achieved record s:1les totaling close to 
$125-million in 1956, deli\'ering OYer 6.000 new single and light 

t\vin-engine aircraft. Sales showed the sharpest increa5e in historv bv 
topping 1955's record by over S30-million and 2.000 unit5 deli\·ered. • · 

As 1956 drew to a close, the business fleet was estimated at about 
25,000 aircraft, logging about 4.8-million hours. 

Cessna, Aero Design. Beech and Piper manufactured 1.000 new twins 
during the year, bringing the total number in service in the U.S. to oYer 
1,800. The growing popularity of the "mall twi.n reflected bu5iness' growing 
dependence on the airplane and the subsequent desire for greater speed, 
range and all-weather flying capability. 

Single-engine aircraft delh·ered durin~ the ~·ear were in the main 
tricycle gear, higher speed than the nL! nut-put of tho immediate postwar 
years. Sales emphasis and em6neering design provided a large segment of 
the flying public with simplicity of flying. 
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New developments announced during the year were aimed at providing 
general aviation with new plane types to fill every need from the high-speed 
single engine type to larger multi-engine types: 

Cessna Aircraft Co. flew the prototype of its Model 620, a four-engine, 
8-10 place pressurized exe<:utive transport and announced 1957 production 
plans. The 620 will give Cessna a complete range of aircraft, being added 
to its Models 172 and 182, single engine tricycle gear aircraft featuring 
the patented "Land 0 Matic" gear, introduced earlier in 1956. The con
ventional Model 180 continued in production, offering a complete line 
of four-place utility aircraft. Rounding out the line was the Cessna 
Model 310, high speed twin-engine five-place executive transport. 

Beech announced the first flight of a low-cost twin-engine four-place 
executive, dubbed the Beechcraft Travel Air, to be added to its high
performance single-engine four-place Bonanza ; four-five place, 200 mph 
Twin Bonanza and Super Beechcraft, larger eight place twin-engine ex
ecutive. 

Piper was readying its new all-metal, high-performance Comanche for 
early 1957 deliveries to round out its line which continues the Super Cub, 
four-place single-engine Pacer and Tri-Pacer series and its twin-engine, 
four-five place Apache. 

Aero Design and Engineering Co. continued to offer its standard Model 
560 A Aero Commander and its newest supercharged twin engine Model 
680 ~hich has a top speed of close to 230 mph. 

The tremendous impact of business flying on the lightplane manufac
turer's new prosperity seemed to rub off on the larger transport manufac
turers. Large corporations, long dependent on the old workhorse, the DC-3 
and converted bombers to meet their particular requirements for airline
type transports, were becoming good customers for the airline transport 
manufacturers. \Vhile still the backbone of the used and surplus aircraft 
market and the conversion and modification bases, the corporations were 
also looking to the new aircraft. 

Operating an estimated 2200 multi-engine transports, the business and 
industrial corporation executives wanted more speed and pressurization. 
There was a growing- acknowledgment that to achieve most effe<:tive use of 
business aircraft, this specialized group must keep pace with the airlines. 

Convair in 1956 had orders or made delivery on over 30 of its trans
ports: seven Convair 240's; about 14 Convair 340's and 11 Convair 440's. 
The .first 440 off the line was delivered to Cities Service for executive 
travel. At year-end, Convair was showing a new interest in a turboprop 
conversion engineered by Napier with its Eland engine based particularly 
on business flying requests. 

Turboprops were starting to make their bow and Fairchild, expecting 
to make deliveries on the U.S. built Fokker F -27 turboprop, was actively 
courting the corporate user alon~ with the local service carriers. It was re
ported that the company had orders for sixty of the aircraft from corpora
tions early in its sales campaign. 
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Piper PA-24 Comanche will 
go into production April 1957 

The British V ickers \ iscount turboprop was purchased by U .S . Steel, 
and more corporate orders were expected. 

A lso as 1956 drew to a close the business aircraft operator had the .first 
glimpse of his entry into the jet age. Long associated wi th the ai.rlines 
and military, the jet suddenly was emerging as a definite product for U.S . 
business. Hastening the clay was the U .S. Ai r F orce when it armouncecl a 
unique competition for h vo jet configurations : ( 1) a tvvin-j et four-place 
" jet readiness" utility aircraft; and (2 ) a fo ur-j et 8-10 place light trans
port. Objective was to provide speedier transportation for its officers while 
these same commanders obtain and maintain jet proficie ncy. Obv-iously not 
tactical in nature, the development of such aircraft could not be financed 
by military money, so the Air Force asked the manu.fac.turers to develop 
and produce such configurations on their own and the Ai r Force ' ' oul cl buy 
them off-the-shelf. 

To further encourage the utili ty aircraft rnanufacturers, the ir F orce 
expected to be able to guarantee the manufacturers that it would, over a 
four to fi ve year purchase period, buy 1,100-1 ,200 of the tw·in-j et type and 
200-300 of the four-jet. It was willing to waive any military requirement 
that would interfere with CAA certifi cation and clecla sify the tw·o-j et en
gine types it developed for such aircraft ahead of its usual schedule. 

The partnership, if successful , would make executive jets available to 
civil users in 1960 at a cost which would not be possible to achieve under 
commercial markets. A·bout fi ve manufacturers reportedly had en tered the 
competition by year-end, and one estimated that it would be able to deliver 
a four-engine jet to the combined milita ry-civil market at about $500,000 
compared to $800,000 for civil only. 
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Continental Can Company jumped the gun on the jet age by placing an 
order for the Fairchild :VI-185, four-engine jet transport expected to fly 
early in 1958 for the ·first time. The competition further sparked such cor
porations as Lockheed, heretofore disinterested in business aviation mar
:,et. Lockheed told the Air Force it would fly a prototype light jet transport 
in late 1957. l3eech Aircraft Company, with an option to build the French 
~Iorane Saulnier :MS-760 four-place twin-jet executive, was given a new 
outlook on its sales market. 

The growth of business flying during the year had the prognosticators 
rc,,isin~ predictions for the future. Com.merce Department em·isioned a 
fleet of 80,000 aircraft bv 1965 which will lo~ close to 10-million hours. 

This too may he con-servative but portcn~ls a tremendous future for all 
of general aviation (private flying. a~ricultur~d aviation, charter. air taxi. 
as well as business flying) which already claims a :otal of 80,000 certifi
cated aircraft logging nine-million hours annuC'.lly. 

\Vhile business aviation accounted for the reJ.lly spectacular increases. 
other segments of general aviation were moving ahead, although at a slower 
pace: 

Air taxi operators flew about 3-111illion passenger revenue miles, repre
senting a 23 percent increase over 1955. 

Agricultural flying, representing dusting, spraying and similar activi
ties, totaled about 800,000 hours througho11t the country. 

Pleasure flying also wa'i on an upsurge and crept close to p~ssing the 
2-million hour mark, ah.o11t a 10 percent increase over the pre\'IOUs year. 

Riding on the coattails of the business airrraft industrv's prosperity 
were the accessory and parts manufacturf'rs. El~tronic and radio equip
ment manufacturers sold a total of ahont $10-million worth of new radio 
and navaids to the business aircraft operators, classed by CAA as the best 
equipped of all air transport, above the airlines and the military. 
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CHAPTER NINE 

Helicopters 

HILE THE EXPERTS were predicting mass use of heli
copters starting in 1960. a demand for commer..::ial helicopters 
was developing in 1956. The demand was faced with a shortage. 

Loaded clown with militarv orders. the helicopter manufadurers found 
themselves chided bv com;nercial helicopter operators for not ''raisincr 
their sights above purely military use of helicopters." "' 

New York Airways. one of the three certificated scheduled helicopter 
carriers in the country, was threatening to go abroad ior appropriate 
equipment for its operations. Cleveland Air Ta..'--i. which handles about 
1,000 helicopter passengers a month, found that i~ ·'can never hope to be 
·financially successful until new. more economical equipment substantially 
reduces the per-seat mile cost. \\'e are all aware.'' one of its executive-s 
stated. ''that the present economy of a helicopter passenger operation 
cannot justify its existence logically until a low-price. cheaper-to-<>perate 
helicopter comes on the commercial market." 

More demands for commercially applicable helicopters seemed certain 
in the next couple of years. Chicago Helicopter Sen·ice began passenger 
operations between O'Hare and }lidway airports: Los :\n~les AirwaYS 
passenger and mail service were stepped up as it increased- it" mail fleet 
to six S-SS's. New York Airways was g-etting set to start passenger :::en-ice 
to downtown Manhattan to mark the debut of :::uch sen·ice eventuJ.!lv ex-
pected to be commonplace. · 

\Vhile the demand grew for commercial equipment, the airlines were 
assimilating their requirements. The A.ir TranspQrt .\ssociation rotorcraft 
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committee made design recommendations, including a request for carry-on 
baggage arrangements; external noise level not to exceed 75 decibels; 
fuselage width of about 108 inches at inside window level to provide four
abreast seating and a minimum aisle width of 18 inches. 

The International Air Transport Association came up with a require
ment for two configurations, both multi-engine: a 25-passenger machine. 
and a 40-50 passenger craft. The smaller helicopter should have a cruising 
speed of 100-125 mph and a 100 mile range, and both types should be able 
to operate safely and economically from a landing area of 200 by 400 feet 
in city centers. 

Civil developments actually were not at a standstill. Bell Helicopters 
was concentrating on civil markets with two utility models, one two-place 
and one-four place, aimed at business flying, ambulance service, cargo and 
other general aviation requirements. 

CAA records showed about 140 helicopters certificated for general 
aviation, flying about 45,000 hours, primarily for patrol and survey work. 

But generally the industry was marking time and planning for that 
magic 1960 date. One study, undertaken by Stanford Research Institute 
for Bendix Aviation to determine navigation requirements, found that: 
(1) The helicopter will not come into its own until1960 when multi-engine 
equipment is available in production quantities; (2) total national air 
traffic potential will require about 560 multi-engine rotary wing aircraft 
in the next decade. The study further estimated that helicopter carrier 
operations would probably be limited to altitudes of less than 2,500 feet 
and that minimum enroute altitudes would be at least 300 to 500 feet above 
terrain. 

The Civil Aeronautics Administration and Civil Aeronautics Board 
were moving toward establishing regulations. Draft releases were under 
consideration to create a new CAR Part 46 to cover pilot requirements, 
but it was the general opinion of industry that some of the proposals were 
premature. 

CAA toward the end of the year was hoping to work with the Navy 
on an educational test program to study navaids, communications and traffic 
control problems for intercity operations, based on Navy helicopter ex
perience. To be studied were ( 1) peculiar problems which may be en
countered in helicopter traffic control: (2) effectiveness of present airway 
aids; ( 3) need for developing new aids; (4) adequacy of present communi
cation system; ( 5) additional heliport requirements for instrument flight; 
and ( 6) pilot standards for helicopter instrument ratings. 

Obviously the main efforts of commercial helicopters were aimed at 
development of the large multi-engine type. But there appeared a. clear 
requirement for smaller equipment for air taxi, agricultural, and similar 
operations. Production was not keeping up with demand. vVhether or 
not the manufacturers would be able to meet this requirement as well as 
the heavy military orders was indeterminate at year-end. 
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CHAPTER TEN 

Planes in Production 

D OLLAR\VISE. ::\HLIT.'-\RY AIRCRAFT and missiles contin
ued to account for 80 to 90 percent of the industry's production, 
but signs of a partial future shift in emphasis were eyident in 

1956. The industry's total backlog of unfilled orders, "·hich had been 
$13.9-'billion at the end of the third quarter of 1955, had risen to $18.4-
billion a year later. But the military portion rose from $11.1-billion to 
$12.8-billion, \vhile the civil component climbed more rapidly from $1.3-
billion to $3.5-billion during the same period. 

Output of utility aircraft again reached an all-time high in 1956. Pro
duction of these types, many of them twin-engine models, rose from 3.071 
valued at $58-million in 1954 to 4,43-t worth $58-million in 1955 and again 
to about 6,500 units valued at $125-million in 1956. 

Deliveries of piston-powered air transport planes to airlines continued 
at a high level during 1956, but manufacturers invested substantial sums in 
the continued research and tooling nece~sary to insure production of the 
first jet and turboprop transports in 1958 and 1939. 
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AERO DESIGN·AND ENGINEERING CO. 
Oklahoma City, Okla. 

Aero Commander 560A 

TYPE • Five-Seven place 

DESIGNATION • Model 560-A 
(L-268) 

SPECIFICATIONS • Span 4 4 ft.; 
Length 35 ft. 5 in.; Height 14 ft. 9 
in.; Empty Weight 4181 lb.; Gross 
Weight 6000 lb. ; Overload Gross 
Weight 6000 lb.; Wing Loading 24.7 
lb. per sq. ft.; Power Loading 10.9 lb. 
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per bhp; Engines (2) Lycoming G0-
480-D1A 260 ea. hp normal rated or, 
275 ea. hp at 3400 rpm takeoff; Fuel 
Capacity 156 gal.; Propeller Hartzell 
3-blade; Main Tire 8.50 x 10; Nose 
Tire 6.00 x 6; Wing Area 242 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 
206 mph at 275 hp ea. at 3400 rpm at 
S. L.; Cruise Speed 197 mph at 70 per
cent hp at 10,000 ft. ; Stall Speed 68 
mph.; Rate of climb 14-00 fpm at S. 
L.; Service Ceiling 21,900 ft.; Range 
with Maximum Payload 1050 mi. with 
30 min. reserve; Range with Maximum 
Fuel Load 1650 mi. with optional long 
range tanks. 

REMARKS 

Several · structural changes have been made 
between the 560 and the 560A. The most 
noticeable: a 10 in. section inserted in the 
fuselage forward of the wing to provide a 
1.0 in. longer cabin and larger more strealllo 
lined nacelles. The 560A (HC) uses more 
powerful , high compression engines and 
has an 84-inch propeller. 
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Aero Comn1ander 680 Super 

TYPE • Fh•e-Seven place 

DESIGNATION • Model 680 Super 

SPECIFICATIONS • Span 4 4 ft.; 
Length 35 ft. 5 in.; Height 14 ft. 9 
in.; Empty Weight 4340 lb.; Gross 
Weight 7000 lb.; Overload Gross 
Weight 7000 lb.; Wing Loading 28.8 
lb. per sq. ft.; Power Loading 10.3 lb. 
per bhp; Engines (2) GS0-480-A1A-6, 
320 hp normal rated, or 340 hp at 
3400 rpm takeoff; Fuel Capacity 223 
gal.; Propeller 3-blade Hartzell HC~ 

83X20-2A/9333C; Main Tire 8.50 x 
10; Nose Tire 6.00 x 6; Wing Area 
242 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.; Ele
vator Area 20.54 sq. ft. 

PERFORMANCE • Maximum Speed 
260 mph at 15,000 ft.; Stall Speed 71 
mph; Rate of Climb 1600 fpm at S. 
L. ; Service Ceiling 24,200 ft.; Range 
with Maximum Payload 1600 mi.; 
Range with Maximum Fuel Load 1600 
mi. 

REMARKS 

The fast est aircraft produced exclusively 
for business in the Uni ted States todav. 
Basically the same structure as the 560A. 
First in its category to use supercharged 
engines. 15,000 ft. singl e engin e ceiling. 
Convertible to cargo in 30 minutes. Oxygen 
system and three blade propellers standard 
equipment. 
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BEECH AIRCRAFT CORP. 
Wichita, Kans. 

Beechcraft D50 Twin-Bonanza 

TYPE • Six place 

DESIGNATION • D50 

SPECIFICATIONS • Span 45 ft. 3% 
in.; Length 31 ft. 6 Yz in.; Height II 
ft. 4 in.; Empty Weight 3956 lb.; 
Gross Weight 6300 lb.; Wing Loading 
22.74 lb. per sq. ft.; Power Loading 
11.05 lb. per bhp.; Engines (2) Ly-

~ 0···-- o 
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coming G0-480-C2C6 295 hp. at 3400 
rpm at S. L.; Fuel Capacity 134· gal. 
plus 46 gal. in optional auxiliary wing 
<anks; Propellet· Hartzell 3-blade, full 
feathering constant speed hydraulic
ally controlled; Geat· tricycle retract
able; Wing 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 
214 mph. at 285 hp at 3100 rpm at 
2500 ft.; Cruise Speed 203 mph at 
199 hp at 2750 rpm at 7,000 ft.; 
Landing Speed 71 mph; Rate of Climb 
1450 fpm at S. L.; Service Ceiling 
20,000 ft.; Range with Maximum Pay
load 1650 mi. 

REMARKS 
First flown on Nov. 15, 1949, this ex· 
ecutive transport is the commercial version 
of the U. S. Army L-23B, which serves the 
U. S. Army Ground Forces as a light per· 
sonnel transport and is easily modified into 
a twin-engine trainer, photographic, am
bulance, or cargo airplane. Noted for its 
economy in initial cost, maintenance and 
operation, this airplane has been structure
tested to an 8G flight load factor. 
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. J~eec.b T-34 l\le ntm· 

TYPE • Trainer 

DESIGNATION • T-34A (Ail· FOI'ce) 
T-34-B (Navy) 

SPECIFICATIONS • Span 32 ft. 10 
in.; Length 25 ft. 11 in.; Height 9 
ft. 7 in.; Empty Weight 2246 lb.; 
Gross Weight 2975 lb.; Wing Loading 
16'15 lb. per sq. ft.; Power Loading 
13.2 lh. per bhp; Engine Continental 
0-4 70-I3, 225 hp at 2600 rpm; Fuel 
Capacity 50 gal.; Propeller Beech con
s~ant speed; Gear tricycle; Wing Area 
I 77.6 sq. ft.; Aileron Area Il.5 sq. 
ft.; Flap Area 23.3 sq. ft.; Fin Area 
I0.39 sq. ft.; Rudder Area 6.54 sq. 
ft.; Stabilizer Area 22.25 sq ft.; Ele
vator Area 15 sq. ft. 

PERFORMANCE • Maximum Speed 
I87 mph at 225 bp at 2600 rpm at 
S. L.; Cruise speed I 70 mph at I35 
bp at 2300 rpm at IO,OOO ft.; Land
ing Speed 54 mph; Rate of Climb 
1160 fpm at S. L.; Senice Ceiling 
I9,500 ft.; Range with Maximum Pay 
load 727 mi. at IO,OOO ft. 60 percent 
power. 

REMARKS 
The T-34 Mentor, developed by Beech as 
a private venture, has now been adopted as 
th e official primary · trainer for the U. S. 

Air Force, U. S. Navy, and the air services 
of Canada, Chil e, Colombia, El SalvadOJ 
and J apan. It has won every evaluation 
contest in which it has participated since 
the first prototype fl.i ght, Dec. 2, 1948. 
The Beech craft T -34B is the official pri
mary trainer of tl1e U. S. Navy. This air
plane is a modified version of the USAF 
T-34A also used by the air services of five 
Ioreign nations. F irst prod uction aircraf t 
deliveries to th e Navy commenced in De
cember, 1954. 
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Beechcraft G35 Bonanza 

TYPE • Four place 

DESIGNATION • G35 

SPECIFICATIONS • Span 32 ft. 10 
in.; Length 25 ft. 2 in.; Height 6 ft. 
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6 Yz in.; Empty Weight 1722 lb.; 
Gross Weight 2775 lb.; Wing Loading 
15.6 lb. per sq. ft.; Power Loading 
12.3 lb. per bhp; Engine (standard) 
Continental E-225-8, 225 hp takeoff; 
Fuel Capacity 39 gal. (59 gal. with 
auxiliary tank); Propeller Beech elec
trically controlled; Gear tricycle, fully 
retractable. Wing Area 177.6 sq. ft;; 
Fin-Stabilizer Area 23.8 sq. ft.; Rud
der-Elevator Area 12 sq. ft. 

PERFORMANCE • Maximum Spec~ 
194· n1ph at 185 hp at 2300 rpm at 
sea level; Cruise Speed 184 mph at 
146 hp at 2300 rpm at 8000 ft.; Land
ing Speed 55 mph; Rate of Climb 
1300 fpm at S. L.; Service Ceiling 
19,000 ft.; Maximum Range 1170 mi. 
at 10,000 ft. at 140 mph. 

REMARKS 
The Bonanza was first flown Dec. 22, 1945. 
It holds the lightplane non-stop world's 
distance record of 4,957.240 mi. (see REC
ORDS). Popular with the business execu
tive, the Bonanza has also had a successful 
feederline operational history. 



Beechaaft Super I 8 

TYPE • Eight place 

DESIGNATION • Super 18 (Model 
E18S) 

SPECIFICATIONS • Span 49ft. 8 in.; 
Length 35 ft. 2 Yz in.; Height 9 ft. 6 
in.; Empty Weight 6050 lb.; Gross 
Weight 9300 lb.; Wing Loading 25.75 
lb. per sq. ft.; Power Loading 10.32 
lb. per bhp; Engines (2) Pratt and 
Whitney 450 bp at 2300 rpm takeoff ; 
Fuel Capacity 286 gal.; Propeller 
Hamilton Standard hydromatic ; Gear 
conventional; Wing Area 361 sq. ft. ; 
Aileron Area 17.48 sq. ft.; Flap Area 
28.12 sq. ft.; Fin Area 20.08 sq. f t . ; 
Rudder Area 13.50 sq. ft.; Stabilize r 
Area 49.58 sq. ft.; Elevator Area 22 
sq. ft. 

PERFORMANCE • Maximum Speed 
234 mph at 450 hp at 2300 rpm at 
3300 ft.; Cruise Speed 215 mph at 
300 hp at 2000 rpm at 10,000 ft.; 
Landing Speed 86 mph; Rate of Climb 
1490 fpm at S. L. at 8750 lb. gross; 
Range with Maximum Payload 1460 
mi. at 10,000 ft., 4.4.5 percent power. 
45 min. reserve. 

REMARKS ... 

The Super 18 is a bigger vt=i of the 
standard Model 8 which ha.: h e<>-n a orn
mercial and militarv model s:in e it was 
first put o.n the market in :;:9 • Over 7000 
of the military ver8 n weTe hnilt as trnns
por ts and trainers The cm ent m ei fea
tures external drag rednction - mm~ 
int erior improvements. 
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BELL AIRCRAFT CORP. 
HELICOPTER DIVISION 

Fort \ iV orth. T ex. 

Bell 61 Twin Tandem 

TYPE • Anti - Submarine 

., 

DESIGNATION • Model6l (BSL-1) 
(Navy) 

SPECIFICATIONS • Main Rotor Diam
eter 51 ft. 6 in.; Length 40 ft.; Height 
14 ft. 6 in.; Engine Pratt and Whit
ney R-2800-50, 1900 hp normal rated; 
Fuel Capacity 425 gal. 
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PERFORMANCE • Maximum Speed 
115 mph; Range 4 hr. endurance. 

REMARKS 

This is the first helicopter specifically de
signed for anti-submarine warfare, and 
marks Bell's first departure from the sin· 
gle main rotor configuration. Navy HSL-1 
rotor system has the standard Bell rigid 
two-blade rotor and automatic stabilizer 
system. The engine is mounted in conven· 
tional position in the aft section of the 
fuselage. The rotors can be folded rear
ward, the rear blades folding fonvard for 
compact carrier stowage. Stabilizing fins 
are provided for directional stability in 
high speed flight. 
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B ell 47H-l 

TYPE • Three place 

DESIGNATION • 47H 

SPECIFICATIONS • 1\'lain Rotor Diam
eter 35 ft. 1 Y2 in.; Anti-Torque Rotor 
Diameter 5 ft. 8 in.; Length 31 ft. 4 
in.; Height 9 ft. 3 in.; Empty Weight 
1465 lb.; Gross Weight 2350 lb.; En
gine Franklin 6V 4-1200-C32, 200 hp.; 
Fuel Capacity ·35 gal. 

PERFORMANCE • Maximum Speed 
100 mph; Cruise Speed 90 mph; Rate 
of Climb 950 fpm at S. L.; 1\'laximum 
Range 207 mi. 

REMARKS 

Streamlined fuselage including semi-mono
coque tail boom, arched skid gear, faired 
gas tanks and other refinements give this 
new model a substantial range and cruise 
advantage over previous models. Later 
model of 47G (Army-AF H-l3G; Navy 

HTL-6) and model 47G-2 (Army-AF H-
13H). Model 471 which adapts proven 
model 47 dynamic components is now in 
production. 
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BOEING AIRPLANE CO. 
Seattle, Wash. 

Boeing KC-97G Stratofreighter 

TYPE • Tanker transport 

DESIGNATION • KC-97G (Air 
Force) 

SPECIFICATIONS • Span 141 ft. 3 
in.; Length 110 ft. 4 in.; Height 38 
ft . 3 in. (foldable tail); Gross Weight 
153,000 lb.; Maximwn Weight 175,-
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000 lb.; Engine ( 4) Pratt and Whit
ney R-4360-59 Wasp Major, 3500 hp 
at takeoff; Fuel capacity, 9190 gals.; 
Propellers Hamilton Standard, four 
blade, full feathering and fully re
versible. 

PERFORMANCE • Maximum Speed 
375 mph; Cruising Speed over 300 
mph; Service Ceiling over 35,000 ft.; 
Range 43000 mi. 

REMARKS 
Flying boom controls and poom operator's 
station are mounted as a single unit which 
can be easily removed. Internal fuel tanks 
are located so that the airplane may also 
carry cargo while · in the tanker configura
tion. By removing the pod and installing 
cargo doors in its place, the airplane can 
serve as a cargo, troop or hospital trans
port. Chief difference between G and 
earlier models is the provision for two 
uroppable wing tanks and the relocation 
of internal fuel tanks. Cargo version car
ries a maximum of 68,500 lb. of heavy car
go such as jeeps, trucks and artillery. Pas
senger version carries 130 men, ambulance 
model up to 79 litter patients and attend
ants. 



PLANE IN PROD CTION 

Boeing B-52 Stratof ortress 

TYPE • Heavy bomber 

DESIGNATION • B-52 (Air Force) 

SPECIFICATIONS • Span 185 ft . ; 
Sweep back 35 deg,; Length 156 ft. ; 
Height 48 ft.; Gross weight more than 
350,000 lb.; Engine (8) Pratt and 
Whitney j57 turbojet, 10,000 lb. 
thrust class; Gear eight main wheels 
in tandem with single outrigger wheels 
near wing tips. 

PERFORMANCE • Can be described 
only as "a very-high speed, long-range 
heavy bomber with a service ceilin g 
over 50,000 ft. and speed mor.e than 
650 mph." 

REMARKS 

Two experimental prototypes of this air· 
plane and a number of B-52's continued to 
undergo Boeing and Air Force test pr o
grams at year end. First initial Bight Apr il 
15, 1952. Rever~ing the usual order, it was 
ordered in quantity production before the 
first flight. Boeing has produced B52A's 
and B's at Seattle, Wash. It is now build-

ing B-52C's there. B-52D's are in )::Zoduc
tion at Wichita. Kans. Firs:. dciveries of 
B-52 s to USAF Strategic _lli Command 
were made during 1~ T!u~ fu:st B-520 
was rolled out of the Boemg fa tory at 
Wichita December 7, 1955. 

~t b 

2.95 



The AIRCRAFT YEAR BOOK 

Boeing RB-47E Stratojet (foreground) and B-47E 

TYPE • Medium Bombel! 

DESIGNATION • B-47E (Air Force) 

SPECIFICATIONS • Span 116 ft.; 
Sweep back 35 deg.; Length 107 ft.; 
Height 28ft.; Gross Weight more than 
200,000 lb.; Normal Bomb Load more 
than 20,000 lb.; Engine ( 6) General 
Electric J47, 6000 lb. thrust normal 

0 0 ~ (!$ 0 
. ..11... __ ill]__ 
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rated; proVIsiOns for 33 external ATO 
units, 1000 lb. each and water injec
tion systel-t1s providing 17 percent 
power increase; Gear dual main wheels 
in tandem with a single outrigger un
der each inboard pod. 

PERFORMANCE • Maximum Speed 
more than 600 mph; Service Ceiling 
over 40,000 ft.; Range more than 
3000 mi. 

REMARKS 
The B-47 is the fa"\est operational medium 
bornher in the wo1 ~ The first XB-47 flight 
took place Dec., 1':.47 and more than 1200 
have been built. Another model, the RB-
47E, differs from the standard model in 
having longer nose, more windows and 
air-conditioned camera compartment in 
place of bomb bay. Crew for this model 
is pilot, co-pilot riding in tandem and 
observer-photographer. Among the fea
tures of the B-47 are the thin flexible 
wings which have a drooped appearance 
on the ground changing to a slight di
hedral in flight. A B-47 set a new jet 
endurance record during 1954 with a 
21,000 mi. flight in 47 hours and 35 minute~ 
with the aid of aerial refueling. Crew: 3. 



PLA ES PRODUCTION 

Boeing 707 Tanker-Transport Prototype 

TYPE • Tanker Transport 

DESIGNATION • KC-135 (Air 
Force) this is the advanced version of 
the 707 transport, details of which are 
not released. 

SPECIFICATIONS • Span 130 ft.; 
Sweep back 35 deg.; Length 128 ft.; 
Height 38 ft. 3 in.; Gross Weil'!;ht 
190,000 lb.; Engine ( 4) Pratt and 
Whitney J-57 turbojet, 10,000 lb. 
thrust class; Gear tricycle, main under
carriage units, four-wheel trucks, dual 
nose wheels. 

PERFORMANCE • Cruising Speed 
550 mph; Service Ceiling over 42,000 
ft. 

REMARKS 
America's first jet tanker-transport was 
rolled from Renton, Wash. plant May 14, 
1954, and made its maiden flight July 15, 
1954. It was flown at altitudes of more 
than 42,000 ft. and speeds of over 550 mph 
in early flight tests. It was ordered into 
production Sept. 1, 1954. Three-view draw
ing below is 707. The three other 707's 
are the -120, the -220 and the -320. The 
Boeing -120 J et Stratoliner weighs more 
than 230,000 pounds and is principally in
tended for continental use. Its four Pratt 
& Whitney J57 turbojet engines give it a 

high cruise speed of 590 miles per hour. 
Deliveries of this airplane will start in 
1958. The 220 is identical in airframe and 
body size to the 120, but will be powered 
by an advanced turbojet engine, larger and 
of greater thrust than the J57, and will 
weigh 245,000 pounds, fully loaded. The 
320 weighs more than 280,000 pounds, i~ 
12 feet , 2 inches longer overall than the 
120 and 220, has 10 feet, 8 inches more in 
wing span and 500 square feet of additional 
' ving area. 

.~ g -
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Boeing KC-135 

TYPE • Tanker-h·ansport 

DESIGNATION • KC-135 
SPECIFICATIONS • Span 130 ft. 10 
in.; Length 136 ft. 3 in.; Sweep back 

.-~~-
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35 deg.; Height 38 ft. 5 in.; Engines 
4 Pratt & Whitney J57 turbojet, 
10,000 lb. thrust class; Gear tricycle, 
main undercarriage units, four-wheel 
trucks, dual nose wheels. 

PERFORMANCE • All data classified. 

REMARKS 

The first production model of the KC-
135 Stratotanker was rolled from the Ren
ton, Wash., plant July 18, 1956, and made 
its maiden flight Aug. 31, 1956, spending 
an hour and 19 minutes in the air before 
landing at Boeing Field in Seattle. The 
KC-135 will supplant the KC-97 as the 
U.S. Air Force's standard aerial refueling 
tanker. The last of 888 KC-97's built by 
Boeing at Renton was rolled out only mo
ments before the first appearance of the 
KC-135. The high-speed Flying Boom re
fueling equipment with which the KC-135 
is equipped was flight-tested earlier on 
the Boeing 707 prototype, America's first 
jet transport. 



PL. ES IN PRODUCTION 

CESSN AIRCRAFT CO. 
\<\ ichita . Ka11 s. 

Cessna Mod.el 180 

TYPE • Four place 

DESIGNATION • 180 

SPECIFICATIONS • Span 3 6 ft . ; 
Length 26 ft.; Height 7 ft. 6 in.; 
Empty Weight 14·90 lb.; Gross W eight 
2550 lb.; Wing Loading 14.6 lb. per 
sq. ft.; Power Loading 11.1 lb. p er 
bhp; Engine Continental 0470-K, 230 
hp at 2600 rpm; Fuel Capacity 60 
gal.; Propeller All-Metal constant 
speed; Wing Area 175 sq. ft. 

PERFORMANCE • Maximum Speed 
ov~,r: .165 mph; Cruise Speed o ver 150 
mph; Rate of Climb 1150 ft. at S. L. ; 

· Cruising Range over 4Yz hrs.; Service 
Ceiling 19,800 ft. 

REMARKS 
Design improvements on the reliable Con· 
tinental engine, the new 0470-K, allovrs 
lower power settings with the same cruis
ing speeds. New "Hush-Flight" features, 
such as a re-located muffler exhaust feed
ing out of a single stack with new engine 
mounts, give a much quieter cabin ride. 

Trim operates full o;'izonta Habilizer . 
Equipped with C --. '"PID:ll-Lik" flaps 
with 20-30-40 deg. This odel is available 
on floats,. 
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Cessna 310 

TYPE • Five place 

DESIGNATION • 310 '., 

~ I . 

300 

SPECIFICATIONS • Span 36 ft.; 
Length 27ft.; Height 10.5 ft.; Empty 
Weight 2900 lb.; Gross Weight 460n 
Ill.; Wing Loading 26.2 lb. per sq. ft.; 
Power Loading 9.6 lb. per bhp; Engine 
(2) Continental 0-470-M, 240 hp nor
""' ' rated at 2600 rpm; Fuel Capacity 
I 00 gal. carried in wing tip tanks, no 
inboard fuel as standard; Propeller 
constant speed full feathering; Gear 
tricycle; Wing Area 175 sq. ft. 

PERFORMANCE • Maximum Speed 
over 220 mph; Cruise Speed over 205 
mph; Rate of Climb 1700 fpm; Serv
ice ceiling 20,000 ft.; Range with 
Maximum Payload 875 mi; 

REMARKS 

Outstanding performance and over 205 mph 
cruise is standard on this model. Wing tip 
tanks, augmenter exhaust tubes, and fully
enclosed retractable gear plus internal an
tennae. Oxygen and 30-gallon auxiliary 
fuel system available as optional equip
ment. 
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Cessna 182 

TYPE • Fom· place 

DESIGNATION • 182 

SPECI'FICATIONS • Spa u 36 f t . ; 
Length 26 ft.; Height 9 ft. 4 in. ; 
Empty Weight 1,510 lb.; Gross W eight 
2,550 lb.; Wing Loading 14.6 lb. p er 
sq. ft.; Power Loading 11.1 lb. p er 
bhp; Engines Continental 0-4 70-L, 230 
hp @ 2,600 rpm; Fuel Capacity 60 
U. S. gal.; Propelle r all metal constant 
speed; Wing At·ea 175 sq. ft. 

PERFORMANCE • M:Lxi mum Speed 
Over 160 mph; Cruise Speed o,·er 
150 mph; Rate of Climb 1 ,100 fpnt 
at sea level; Service Ceiling 19,000 
ft.; Range Over 4·Yz hours at g ross 
weight. 

REMARKS 
:Model 182 with "Land-0-iVIatic" gear was 
first introduced to the U. S. market in 
March, 1956. Airplane designed primarily 
for businessmen pilots learning to fly. N w 
"Hush Flight" features, such as re-located 
muffler exhaust feeding out of a sin gle 
stack with new engine mounts, gives a 

qojeter cahi:n rid Equipped with C~a 
"Para-Lift" fla-ps with 20-30-W deg . Rear 
seat can he remo>ed for C:!l160 weighmg 
mur t han a quarter f a ton. Airplane has 
excellent gro und handling characteristics. 
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Cessna 172 

TYPE • Four place 
DESIGNATION • 172 

SPECIFICATIONS • S p a n 36 ft.; 
Length 25 ft.; Height 8 ft. 6 in.; 
Empty Weight 1260 lb.;. Gross Weight 
2200 lb.; Wing Loading 12.6 lb. per 
sq. ft.; Powet· Loading 15.2 lb. per 
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bhp; Engines Continental 0-300-A (6-
cylinder), 145 hp; Fuel Capacity 42 
U.S. gal.; Propeller all metal fixed 
pitch; Wing Area ·175 sq. ft. 

PERFORMANCE • l\'Iaximum Speed 
135 mph at 14-5 hp at sea level; 
Cruise Speed 124 mph at maximum 
recommended cruise, 7500 ft. @ 70% 
power; Rate of climb 660 fpm at sea 
level; Service Ceiling 13,300 ft.; 
Range with l\'Iaximum Payload 519 
mi. or 4.2 hours at 124 mph true air 
speed. Range with Maximum Fuel 
Load 620 mi. or 6.4 hours with true 
air speed of 97 mph. 

REMARKS 

Model 172 was introduced in 1956 with 
new "Land-0-Matic" gear to make flying 
easier primarily for businessmen learning 
to By. 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 take-off runs and slow, easy 
descent when landing. 
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Cessna T-37A 

TYPE • Two-place jet 
trainer 

DESIGNATION • T-37A 

SPECIFICATIONS • Span 33 ft. 10 
in.; Length 27 ft. 7 in.; Height 9 ft. 
4 in.; Empty weight ' 3910 lh.; Gross 
weight 6450 lb.; Engines (2) J69-T9 
Continental, 920 lb. thrust ma.~mnm 
at 22,700 rpm.; Fuel capacity 317 
U. S. gals.; l\'lain tire 20 x 4.4; Nose 
tire 600 x 6; Wing Are'a 183.9 sq. 
ft.; Aileron area 11.39 sq. ft.; Flap 
Area 15.10 sq. ft.; Fin Area 12.41 
sq. ft.; Rudder Area 6.24 sq. ft.; Sta· 
bilizer Area 31.45 sq. ft.; Elevator 
Area 11.64 sq. ft.; Vertical Tail Area 
17.78 sq. ft. 

PERFORMANCE • l\'la.ximum Speed 
339 knots military power Yz fuel at 
35,000 ft.; Cruise Speed 301 knots 
normal fuel at normal rated power at 
35,000 ft.; Landing Speed 88 knots. 
Service ceiling 33,000 ft. at 6100 lh. 
gross weight a.nd normal power; 
Range at 273 knots cruise at 35,000 
ft., 705 nautical miles. Cruise ceiling 
at half fuel 35,400 ft. 

REMARKS 

The Cessna T-37A twin-j et trainer was 
developed to lit the needs of the u_ s_ Air 
Force for a twin-jet trainer to he used in 
the USAF pilot training p.rogram. The 
T-37 A has s.ide-by-:;ide seating, permitting 
the seating of in:;tructor neJ.:t to student 
instead of tandem seating. Now in produc
tion for the USAF. 

==~=~':1\::::=fl == 
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Cessna TL-19D 

TYPE • Instrument 
tt·ainc1· 

DESIGNATION • TL-19D 

SPECIFICATIONS • Span 36 ft.; 
Length 25 ft. 9 in.; Height 7 ft. 6 in.; 
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Empty \\Tc ig ht 1700 IL.; Gross "Weight 
24-00 IlJ.; \Ving Loading 13.79 IL. per 
sq. ft.; Powe r Loading 11.2 IL. per 
hhp; Engines Continental 0-470-15, 
190 hp normal rat e d, or 213 hp at 
2600 rpm takeoff; Fuel Capacity 42 
gal.; P•·opcllcr all-metal constant 
speed; Main Ti1·c 700 x 6; Wing Area 
174. sq. ft.; Ail e ron Area 18.3 sq. ft.; 
Flap Are a 21.24- s q. ft.; Fin Area 9 
sq. ft.; Rudde r A1·ca 9.4.2 (with tab) 
sq. ft.; Stahilizcr Area 19.23 sq. ft.; 
Elevator Area 15.95 (with taL) s q. ft. 

PERFORMANCE • Cl'llise Speed 122 
knot s at 14-9 hp at 5000 ft.; Stalling 
Speed 4-5 knots with flaps ; Rate of 
climh 1100 fpm at sea level; Service 
Ceiling 18,500 ft.; Range at cruising 
speed with 4-0 gal. fu e l 380 nauticnl 
miles. 

REMARKS 

TL-19D wen t back into production in 
June, 1956, with initial deliveries in July. 
The L-19 nicknamed "The Bird Dog" was 
used during the Korean campaign as a 
liaison airplane by Army Field Forces for 
observation, wire laying, cornnnmications 
and as a n in strume nt trainer. Current 
produ ction is being d elivered to U. S. Ar
my where airplane will serve as instrument 
trainer. 



PLANES IN PRODUCTION 

CHANCE VOUGHT AIRCRAFT, INC. 
Dallas, Tex. 

Chance Vought F8U-l Crusader 

TYPE • Carrier based 
Navy fighter 

DESIGNATION • F8U-l (Navy) 

REMARKS 

In production at Chance Vought dur
ing the year was the FSU-1 powered by a 
Pratt and Whitney ]57 engine. The Cru· 
sader is the Navy's newest medium-size day 
fighter capable of flying faster than 1000 
miles per hour in level flight. This 
high-winged aircraft is designed for carrier 
operations. The air scoop is located under
neath a cone-shaped nose, a feature that 
makes the Crusader easily r ecog nizable. It 
carries 20 mm. firing cannon as well as 
other armament. Specifications and per
formance data have not been released. 

The FSU-1 Cmsader, established as the world's fastest Navy fighter and 
holder of the Thompson Trophy national speed record of 1,015.428 miles per 
hour, was delivered to the Navy in December, 1956, for a fleet indoctrination 
program. 
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CONVAIR 
A DIVISION OF GENERAL DYNAMICS CORPORATION 

San Diego, Calif. 

Convair F-l02A Delta Wing Interceptor 

TYPE • Interceptor 

DESIGNATION • F -I 0 2 A (Air 
Force) 
SPECIFICATIONS • Span 38 ft. 1.6 
in.; Length 68 ft. 3 in.; Height 21 ft. 
3 in.; Gross Weight 25,600 lb.; En
gine Pratt & Whitney J57. 

PERFORMANCE • All data are clas
sified. 

REMARKS 
The F-102A is a large delta wing interceptor 
designed for either piloted or pilotless 
flight. It uses the Hughes guidance equip
ment and mounts the Hughes Falcon mis
sile. The first production model was com
pleted in March, 1954. First all-weather 
supersonic interceptor for the Air Force, 
the F-102A electronic and armament im
provements make it a lethal weapon in any 
kind of weather. Entered Air Defense Com
mand operational service in 1956. 



PLANES IN PRODUCTION 

Convair 440 Metropolitan 

TYPE • Transport 

DESIGNATION • 440 

SPECIFICATIONS • Span 105 ft. 4 
in.; Length 79 ft. 2 in.; Height 
28 ft. I in.; Empty Weight 31,305 
lb.; Gross Weight 49,100 lb.; Wing 
Loading 53.3 lb. per sq. ft.; Power 
loading 9.82 lb. per bhp; Engines 
(2) Pratt and Whitney R-2800-CB-
17, 2500 hp normal rated; Fuel 
Capacity 1730 gal.; Propeller Ha:mil
ton-Standard, hydromatic; Main Tire 
12.5 x 16; Nose Tire 7.5 x 14; Win,g 
Area 920 sq. ft.; Aileron Area 43.8 
sq. ft.; Flap Area 182.5 sq. ft.; F in 
Area 86.2 sq. ft.; Rudder Area 41 sq. 
ft.; Stabilizer Area 175.4 sq. ft. ; Ele
.vator Area 58.6 sq. ft. 

PERFORMANCE • Cruise Speed 289 
mph; Stalling Speed 86 mph; Rate of 
climb 1230 fpm at S. L.; Service Ceil
ing 25,000 ft.; Range with Maximum 
Payload 400 mi.; Range with Maxi
mum Fuel Load 2450 mi. 

REMARKS 
Latest in the series of twin-engine Convair 
transports is the Model 440 Metropolitan. 
Tailored to give quiet, safe and economical 
service over medium- and short-range 
routes, the new Metropolitan has been pur-

chased by major European scheduled air
lines, as well as air carriers in the United 
States. Sound suppression improvements, 
including new Convair-designed engine ex· 
haust mufflers, make the Metropolitan pas·
senger cabin e..'!:ceptionally comfortable. 
They may be equipped with weather map· 
ping nose radar that permits the pilot to 
" see" bad weather and prominent terrain 
features as far as 150 miles ahead. 
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Convair R3Y-2 Tradewind 

TYPE • Tanker Transpm·t 

DESIGNATION • R3Y-2 (Navy) 

SPECIFICATIONS • Span 145 ft. 9 
in.;· Length 139 ft. 8 in.; Height 51 
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ft. 5 in.; Empty Weight 80,000 lb.; 
Maximum Gross Weight 175,000 lb.; 
Design Gross· Weight 145,000 lb.; En
gine ( 4) Allison T40A-10, 5500 hp 
takeoff; Propeller Aeroproducts three 
blade. 

PERFORMANCE • Maximum Speed 
386 mph at 25,000 ft.; Cruise Speed 
300 mph; Rate of Climb 2500 fpm; 
Range with Maximum Payload 2300 
mi. 

REMARKS 

The new production version of the XPSY-1 
features extensive redesign with completely 
refaired bow, new high aspect ratio vertical 
tail, new engine installations, modified float 
support structure. ··The R3Y-2 loads from 
the bow and is the assault transport version. 
The original model was the first multi
engine turboprop airplane. It made iu 
initial Bight April, 1950. Design features 
high length-baam ratio hull for low drag in 
flight and improved water handling char
acteristics. Seaplane tanker-transport. 



PL NE IN PRODUCTION 

Con vair R4Y-1 T ranspor t 

TYPE • Transport 

DESIGNATION • R4Y-1 ( Navy) 

SPECIFICATIONS • Span 105 f t . 4 
in.; Length 79 ft. 2 in.; H eight 28 ft. 
2 in.; Empty W eight 30,684 lb. ; Gross 
W eight 47,000 lb.; Wing Loading 51.1 
lb. per sq. ft.; Power Loading 9.8 lb. 
per bhp; Engines (2) Pratt and Whit
n ey R-2800-52W, 2400 hp n o.rmal 
rated; Fuel Capacity 1 730 gal. ; Pro
peller Hamilton-Standa rd, h ydromatic ; 
Main Tire 12.5 x 16; Nose Tire 7.5 x 
14; Wing Area 920 sq. ft.; Aileron 
Area 43.8 sq. ft.; Flap Area 182 .5 sq. 
ft.; Fin Area 86.2 sq. ft. ; Rudder 
Area 41 sq. ft.; Stabilizer Ar ea 1 75.4 
sq. ft.; Elevator Area 58.6 sq. ft . 

PERFORMANCE • l\'laximum Spee d 
221 mph at 1570 hp at 2600 rpm a t 
16,000 ft.; Cruise Speed 203 m ph a:l 
1200 hp at 2300 rpm at 1 6,000 ft . ; 
Stalling Speed 65 mph; Rate of climb 
1220 fprn at S. L.; Ser vice Ceiling 
23,400 ft.; Range with l\'laxirnum Pay
load 390 mi.; Range with 1\'laximum 
Fuel Load 1370 mi. 

REMARKS 
Navy cargo version of the Convair-Liner 
340. The R4-Y-l, whi ch is being built in 

volume at Co.nvair-Sa.:1 ieg {or the Navy, 
can be used :J.S a I transport with 
rearward facin seats, nn ,-:1Cllntion plane 
equipped with litten; - s a caro:o iTier. 
Seats and liltexs rna be mo,:-ed or in-
talled quickly. e p ll: equipped 

with n 1~0-inch ~; e ~ rgo door em the 
left ~iae, large~ ver insLill.e in this type 
of Convair plane. 
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DOUGLAS AIRCRAFT CO., INC. 
Santa Monica, Calif. 

Douglas F4D-l Skyray 

TYPE • Fighter 

· DESIGNATION • F4D-l (Navy) 

SPECIFICATIONS • Span 33ft. 6 in.; 
Length 45 ft. 8.5 in.; Height 13 ft.; 
Gross Weight about 20,000 lb.; En-
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gine Pratt and Whitney J57 with after
burnet·. 

PERFORMANCE • All data are clas· 
sified. 

REMARKS 

One of three Douglas aircraft to go into 
fleet service during 1956, the F4.D Skyray 
joined the U.S. fl eet in April, 1956. The 
Skyray was designed for all-weather opera
tions. Its light weight and extremely h.igh 
rate of climb make it a potent weapon to 
intercept modern bombers at high alti
tudes. Although basically designed for in
terception missions with guns and rockets, 
the F4D can be used effectively as a gen
eral purpose fighter. It also is capable of 
performing ground support missions using 
bombs and missiles. It is the first carrier
based airplane · ever to hold the world's. 
speed record. On Oct. 3, 1953, the F4.D set 
the world's official speed record over a three 
kilometer ( 1.863 mi.) course averaging 
752.9 mph in four passes. On Oct. 16, 
1953, the same plane averaged 728.110 mph 
for a 100 kilometer (62.1 mi.) course 
record. 
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Douglas DC-7 

TYPE • Transport 

DESIGNATION • DC-7 

SPECIFICATIONS • Span ll7 ft. 6 
in.; Length 108 ft. II in.; Height 28 
ft. 7 in.; Gross Weight 126,000 lh.; 
Wing Loading 86.2 lb. per sq. ft.; 
Power Loading 9. 7 lb. per bhp; En
gine (4) Wright R-3350 turbo com
pound, 3250 hp at takeoff; Fuel Ca
pacity 6478 gal.; Propeller Hamilton 
Standard, four blade; Gear tricycle, 
two sets of dual main wheels ; Wing 
Area 1463 sq. ft.; Aileron Area 85 
sq. ft.; Flap Area 229 sq. ft.; Fin 
Area 101 sq. ft.; Rudder Area 67 sq. 
ft.; Stabilizer Area 156 sq. ft.; Eleva
tor Area 155 sq. ft. 

PERFORMANCE • Maximum Speed 
412 mph at 2450 hp at 2600 rpm a t 
22,200 ft.; Cruise Speed 358 mph nt 
1800 hp at 2400 rpm at 23 ,000 ft . ; 
Landing Speed 122 mph; Rate of 
Climb 1673 fpm at S. L.; Service Ceil· 
ing 23,300 ft.; Absolute Ceiling 24,-
400 ft.; Range with 1\'laximum Pay· 
load 3565 mi.; Range ~ith Maximum 
Fuel Load 5155 statute miles. 

REMARKS 
The DC-7 is a development of the DC-6 
series. The DC-7 is eight _feet longer and 

has several technical improvements. First 
· DC-7 flight was on May 18, 1953. It en· 

tered airline service six months later and 
made possible non-stop transcontinental 
flights. The DC-7B is equipped with sad
dle tanks for greater range. Third model 
is the DC-7C with a ten ft. greater wing 
span, 40 in. longer fuselage. Added fuel 
carried in the extended wing root increases 
operating range to 5000 mi. with reserves. 
Engine modifications provide a total of 400 
greater climb hp. Carries 64 to 95 pu
~ engers. 
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Douglas DC-7C Seven Seas 

TYPE • Transport 

DESIGNATION • DC-7C 

SPECIFICATIONS • Span 127 ft. 6 
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in.; Length ll2 ft. 3in.: Height 31 
ft. 8 in.; Wing ar·ea including aileron 
1637 sq. ft. Empty weight 72,150 lh.; 
Gross weight 143,000 lb.; Wheel base 
39 ft. 6 in. Powerplant Wright 
R-3350 compound-type EAI; Takeoff 
3400 BHP each; Propeller Hamilton 
Standard 4-bladed. 

PERFORMANCE • Maximum speed 
405 mvh with rated power; Cruise 
speed 357 mph; Landing speed 116 
mph at S. L.; Rate of Climb 1050 fpm 
at S. L.; Service ceiling 21,600 ft. 

REMARKS 
Success of earlier DC-7 models in domes
tic U.S. operations led to development of 
a larger version especially designed for 
long-range, intercontinental airline service. 
This version is capable of flying non-stop 
hPtween most citie• nf Europe and the 
U.S. Production of the newest Douglas 
commercial transport is concurrent with 
preceding DC-7 models and airliners of the 
DC-6 series. 
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Douglas D C-8 

TYPE • Transport 

DESIGNATION • Douglas DC-8 

SPECIFICATIONS • Span 139 ft. 8.5 
in.; Length 150 ft. 6.3 in. Height 4 2 
ft. 4.2 in.; Empty Weight 115,839 lb.; 
T.O. Gross Weight 265,000 lb. ; Wing 
Loading 96.2 lb. per sq. ft.; Engines 
(4) P & W JT3C-6-Turbojet; Fuel 
Capacity 17,600 gal.; Main Tire Dual· 
Tandem 15.50-18.; Nose Tire Dual 
11.00-14; Wing Area 2758 sq. ft. ; 
Aileron Area 158.3 sq. ft.; Flap A.t·ea 
453.7 sq. ft.; Fin Ar·ea 224.6 sq. f t. ; 
Rudder Area 127.1 sq. ft. ; Stabilizer 
Area 392 sq. ft.; Elevator Area 167.1 
sq. ft. 

PERFORMANCE • Maximum Speed 
586 mph at max. continuous thrust at 
25,000 ft.; Cruise Speed 566 mph at 
max. cr·uise thrust at 30,000 ft.; Land
ing Stall Speed 116 mph.; R ate of 
Climb at max. gr·oss wt. 1670 fpll1 at 
SL; Service Ceiling at max. gross wt. 
35,500 ft.; Range with Maximum P~y
load 4660 mi.; Absolute Range WJth 

Maximum Fuel Load 6050 mi. 

REMARKS 
All models of the DC-8 have identical di
mensions, differing only in weight, r esult-

ing from more fuel capacity and structural 
acc.ommodatio!lE for the added fuel on i.n
terc.ontioenta] mo:del __ Three powe.r plants 
mav be sel cted: Pratt & Wnitney JT-3C 
and JT-4A or domesric model-, and JT
>±A and Rolls Royce onway [or the int er-
onti.nental \er:iom. F"rrst flight is sched

uled fur :Unrc.h., 1958 ; first delivery in No
Tember, 1%9. 
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Douglas DC-oB 

TYPE • Transport 

DESIGNATION • DC-6B 

SPECIFICATIONS • Span 117 ft. 6 
in.; Length I06 ft. 6 in.; Height 28 
ft. 8 in.; Empty Weight 58,340 lb.; 
Gross Weight 1'0!7,000 lb.; Wing Load
ing 73.I lb. per sq. ft.; Power Load
ing IO. 7 lb. per bhp; Engine ( 4) 
Pratt and Whitney R-2800-CBI7, 2500 
hp normal rated; Fuel Capacity 55I2 
gal.; Propeller. Hamilton ·standard full 
feathering reversible pitch; Gear tri-

cycle, two · sets of dual-type main 
wheels; Wing Area I463 sq. ft.; Ailer
on Area 89 sq. ft.; Flap Area 229.4 
sq. ft.; Fin Area 93.4 sq. ft.; Rudder 
Area 49 sq. ft.; Stabilizer Area 2I0.9 
sq. ft.; Elevator Area I08.9 sq. ft. 

PERFORMANCE • Maximum Speed 
360 mph at I 750 hp at 2300 rpm at 
18,700 ft.; Cruise Speed 3I5 mph at 
1200 hp at 2300 rpm at 22,400 ft.; 
Landing Speed I 06 mph; Rate of 
Climb ll 00 f pm at S. L.; Service Ceil-

. ing 21,900 ft.; Range with Maximum 
Payload 3393 mi.; Range . with Maxi
mum Fuel Load 4968 mi. 

REMARKS 

The DC-6A and DC-6B transports are en
larged versions of the DC-6s which first flew 
Feb. 15, 1946. First step in the evolution 
was the DC-6A Liftmaster first flown · on 
Sept. 29, 1949. This was followed by the 
DC-6B, first flown Feb. 10, 1951. Twenty· 
seven of the world's leading airlines have 
purchased 270 airplanes of the DC-6B con
figuration and 12 co=erial airlines have 
ordered more than 44· of the DC-6A cargo 
carri.ers. Commercial sales of the DC-6 are 
past the 500 mark. The military has or
dered the DC-6A series, designated C-118 
by the Air Force and R6D-1 by the Navy. 
These can be converted to troop transports 
or hospital planes. 54 to 89 passengers. 



PLA -ES IN PRODUCTION 

Douglas FSD S.k~·la:ucer 

TYPE • Fighter 
DESIGNATION • FSD (Air Force) 

SPECIFICATIONS • Engine Pratt & 
Whitney J57 with afterburner. All 
other data classified. 

PERFORMANCE • All data classifie;:l . 
REMARKS 

First flown April 21, 1956 by Douglas te· t 
pilot Bob Rahn. Rated faster than any 
American jets now in squadron se.ni.ce. 
Designed for catapult takeoff from all types 
of aircraft carriers, the F5D is a multi
purpose airplane and can b e utilized as a 
general day fighter, all-weather interceptor, 
or as a fix ed point interceptor. The F5D 
closely resembles the F4D-1 Skyray, Doug
las fighter interceptor which hold- three 
world speed records aud is now in fleet 
service. However. the FSD has a thinner 
wing, finer and ,longer fuselage, and in
creased fuel capacity which give it more 
speed, longer range, and higher perform
ance than the F4D. Another di tin!!lli:sh.
ing feature of the Skylancer is its Y-shaped 
cockpit enclosure. This improved design 
.results in a substantial in crease in peed 
over the more conventional Bat faced wind-

slrield. .Ext ·e use o·£ integrally sti£
"ened • g skins milled from aluminum 

ov plate permits the wings to double as 
seli-contn:in:ed fuel tanks. ·while the craft's 
sfiy li ·e fuselage also contains a fuel cell. 
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Douglas AD-7 Skyt·aider 

TYPE • Carrier- based at
tack bomber 

DESIGNATION • AD-7 (Navy) 

SPECIFICATIONS • Span 50 ft.; 
Length 39 ft.; Height 15 ft. 8 in.; 
Empty weight 12,094 lb.; Gross weight 
18,000 lb.; Powerplant Wright R3350, 
2700 hp at take-off and 2900 rpm. 
Fuel capacity 380 gal. with provisions 
for two 150 gal. drop wing-tip tanks; 
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Propeller Aeroproducts, 4 blades ; 
Gear conventional retractable. 

REMARKS 
Over 3000 AD Skyraiders have been pro
duced by Douglas. The AD-7 is the 50th 
version of the popular AD Skyra ider series 
built since the prototype took to the air in 
M arch 1945. Among basic differences, com
pared with the AD-6, are an improved 
Wright R-3350 engine that provides added 
power, and "beefed up" wings to prolong 
service life under higher tactical loads. Al
though current Skyraiders outwardly r e
semble those of a decade ago, their equip
ment, speed and performance are consid
erably improved. The airplane was origi
nally designed to carry 1000-pound bomb 
loads, but later versions have carried bomb 
arrangements of over 10,000 pounds, a 
world record for single-engine airplanes. 
The AD-7 is a single place clive bomber ca
pable of carrying a variety of weapons at a 
single loading on its fifteen bomb racks. 

An AD-4 set a new world record for 
loads carried by a single-engine aircraft on 
May 21. 1953, when it carri ed a bomb load 
of 10.500 lb. and a nseful load of 14,941 
lb. Its basic weight was 11,798 lb. On 
July 10, 1953, in San Francisco, it was re
vealed that AD-4·B Skyraiders are equipped 
to carry atomic bombs and had been in 
operation aboard Navy carriers for nearly 
a year. 
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Douglas A3D-l Sl.:-warrior 

TYPE • Attack bomber 

DESIGNATION • A3D-l (Navy) 

SPECIFICATIONS • Span 72 ft. 6 in. ; 
Length 74 ft. 5 in.; Height 22 ft. 9 
in.; Engines Pratt & ·whitney J5 7. All 
other data are classified. 

REMARKS 

The Douglas A3D Skywarrior is a powerful 
Navy carrier-based bomber. Rated in the 
600-700 mph class, it is capable of flying 
long-range missions at altitudes aboYe 
40,000 feet. The swept wing twin jet has 
an internal bomb bay which can carry all 
types of bombs, torpedoes, or munitions 
utilized on Navy carriers. The SJ...-ywarrior, 
which is swifter than many j et fighters, was 
designed as an atom-bomber but it is so 
versatile that it can be used for many other 
missions. Now in accelerated production 
at the El Segundo, Calif., Division of 
Douglas Aircraft Company, Inc., Sl]rwar
riors are equipped with two Pratt and 
Whitney }57 turbojet engines and can 
carry a crew of three-pilot, co-pilot-.bom
bardier and gunner-navigatior. Douglas test 
·pilot George 1 an sen fl ew the experime.ntal 
A3D on its maiden flight Oct. 28, 1952, and 
the first production model, with different 
engines, was flown Sept. 16, 1953. The 

3D -"oined the fleet on arch 30. 1956. 
It .-a_ desi ed not only for operati n off 
Navy su er uiers I the Forre· tal class, 
but aLo fron man_' carriers cunently in 
use by the eet. The A3D's basic design 
fanned the pa tern for the _AJ .r Force's 
Dou~ •-built B-6. and RB-66. 
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Douglas A4D-l Skyhawk 

TYPE • Attack bomber 

DESIGNATION • A4D (Navy) 

SPECIFICATIONS • Span 27ft. 6 in.; 
Length 39 ft. 1 in.; Gross Weight 
15,000 lb.; Engine Wright 165. All 
other specifications classified. 
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REMARKS 
The A4D Skyhawk, smallest and lightest 
U. S. jet combat plane ever built, _was de
veloped by the Douglas E1 Segundo Divi
sion. It required only 18 months to design 
and build the first model, and the first 
flight on June 22, 1954, took place two 
weeks after the tiny plane came off the 
production line. First fleet deliveries made 
in the fall of 1956. One of three Douglas 
aircraft to enter fl eet service during 1956. 
Although designed for carrier operations, 
the Skyhawk is small enough to omit the 
traditional foldin g wings of that type. Nev
ertheless, the A4D is capable of carrying 
atom bombs, rockets, guided missiles, ma
chine guns and other weapons in a wide 
variety of missions of attack type sea
planes. On Oct . 15, 1955, the A4D set a 
new speed record for the 500-kilometer . 
closed circuit course, of 695.163 mph, at 
Edwards Air Force Base, Calif. The air
plane was piloted by U. S. Navy Lieuten
ant Gordon Gray of La Jolla, Calif. 
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Douglas B-66B D estroyer 

TYPE • Light bombe.r 

DESIGNATION • B-66B (Air Force) 

SPECIFICATIONS • Span 72 ft. 6 in..; 
Length 75 ft. 2 in.; Height 23 ft. 7 
in.; Empty Weight 40,549 lb. ; Design 
Gross Weight 78,000 lb.; Overload 
Gross Weight 83,000 lb.; Wing Load
ing 100 lb. per sq. ft.; Power Loading 
4.24 lb. per lb. thrust (takeoff); En
gines (2) Allison J-71-A-11, 8090 lb. 
thrust at 5950 rpm normal rated, or 
9200 lb. thrust at 6100 rpm takeoff; 
Fuel Capacity 465~ gal.; :Main Tire :J-9 
x 17 extra high-pressure; Nose Tire 
36 x 11 extra high pressure; Wing 
Area 780 sq. ft.; Aileron Area 32 .. 6 
sq. ft.; Flap Area 108.8 sq. ft.; Fin 
Area 129.9 sq. ft.; Rudder Area 32.5 
.Sq. ft.; Stabilizer Area 114.8 sq. ft. ; 
Elevator Area 52.2 sq. ft. 

PERFORMANCE • All data are clas
sHied. 

REMARKS 
The B-66B, a companion model of the RB-
66, was built expressly for tactical bomb~ 
missions. It is specially designed to periillt 
a wide selection of bomb combinations. 
Even with full bomb load, the B-66B's efii-

cient power-to-weight ratio gives ample 
range for travel far over enemy territory 
and r eturn. Equipped for probe-and
drogue method of in-flight refueling, range 
of the aircraft is e..xtended indefinitely. 
First llight ma de Jan. 4, 1955; first air
craft delivered to Air Force on lVIarch 16, 
1956. The B-66B is produced at the Doug
las Loncr Beach Division. 
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Douglas RB-66 Destroyer 

TYPE • Reconnaissance 

DESIGNATION • RB-66 A, B, C 
(Air Force) 

SPECIFICATIONS • Span 72ft. 6 in.; 
Length 75 ft. 2 in.; Height 23 ft. 7 
in.; Empty Weight 42,368 lb.; Gross 
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Weight 70,000 lb.; Overload Gross 
Weight 83,000 lb.; Wing Loading 90 
lb. per sq. ft.; Engine (2) Allison 
YJ7l-A-ll; Gear tricycle; Wing Area · 
780 sq. ft.; Aileron Area 32.6 sq. ft.; 
Flap Area 108.8 sq. ft.; Fin Area 
129.9 sq. ft.; Rudder Area 32.5 sq. 
ft.; Stabilizer Area II4.8 sq. ft.; Ele. 
valor Area 52.2 sq. ft. 

PERFORMANCE • AI~ data are clas
sified. 

REMARKS 
The swept-wing, twin-jet RB-66 is designed 
in various versions to perform numerous 
specialized reconnaissance missions. Pow
ered by two Allison 171 engines slung in 
pods beneath its wings, the RB-66 is in the 
600-700 mph class and can perform 
well at all altitudes up to 45,000 feet. 
It was re-engineered from the basic design 
of the Douglas A3D. Like the B-66, it is 
equipped for in-flight refueling. The RB-
66B is manufactured at Douglas Long 
Beach Division; first flight made June 28, 
1954; first aircraft delivered to Air Force 
on Feb. I, 1956. The RB-66C is produced 
at the Douglas Tulsa Division; first flight 
made Oct. 29, 1955; first aircraft delivered 
to Air Force on May 11, 1956. 
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-Douglas C-133A 

TYPE • Heavy cargo 
. .. transport 

DESIGNATION • C-133A 

SPECIFICATIONS • Span 179 ft. 8 n 
in.; Length 152 ft. 7Yz in. Height 48 
ft. 3 in.; Empty Weight 1ll,235 lh.; 
Gross Weight 255,000 lb.; O verload 
Gross Weight 282,000 lb.; Engines 
(4) T34P-7W Tmboprop, 5200 equiv
alent shaft hp normal rated, or 6000 
equivalent shaft bp at 11,000 rpm 
takeoff; Fuel Capacity 16,000 U.S. 
gal.; Propeller Cm·tiss-Wright Cor
poration CT735S-B108; J.\fajn Tire 
20.00-20; Nose Tire 15.00-16; Wing 
Area 2673.1 sq. ft.; Aileron Area 
143.3 sq. ft.; Flap Area 496.5 sq. ft.; 
Fin Area 353.7 sq. ft.; Rudder Area 
183.0 sq. ft.; Stabilizer Area 4-59.2 sq. 
ft.; Elevator Area 341.5 sq. ft. 

PERFORMANCE • Ail data classified . . 

REMARKS 
The C-133A turboprop cargo transJ)ort has 
the ability to haul a 50,000-pound payload 
3500 nautical miles, or a 50-ton load fm· 
distances up to 1200 miles. Ninety-six per 
cent of all ground force military vehicles 
can be hauled fully assembled by th e giant 

plane. Two cargo e.ntrances permit simul
-taneous £rout-and-rear loading into the 
13,000 cu. ft. apacit1• ca.hin ,1·hicb is pres
su.z:ized to provide a 10,000-foot cabin alti
tude maintainable at an altitude of 35,000 
feet. First flight was mad e April 23, 1956. 
The C-l33A, developed for the Military 
Air Transport Sen-ice, is produced at the 
Do uglas Long Beach division. 
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FAIRCHILD AIRCRAFT DIVISipN 
FAIRCHILD ENGINE & AIRPLANE CORJ' .. 

Hager stown, Md. 

TYPE • Passenger · trans
port 

DESIGNATION • F-27 

SPEC I FICATIO:Ns • Span 95ft. Length 
76 ft.; Height 27 ft. 6 in.; Empty 
Weight 21,645 lb.; Gross Weight 34,-
520 lb.; Wing Loading 43.3 lb. p er 
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sq. ft.; Power Loading 10.8 lb. per shp; 
Engines (2) Model 506 Mark 511 
Rolls Royce Da1·t propjets, 1600 hp 
normal rated; Wing Area 754 sq. ft. 

PERFORMANCE • Cruise Speed 280 
mph; Rate of climb 1500 fpm at SL; 
Range with Maximum Payload 2250 
mi. 

REMARKS 
The basic configuration of the F-27, a high
wing, tricycle gear aircraft, was proved by 
exhaustive wind tunnel tests at the Na
tional Aeronautical Laboratory in Amster
dam in 1951, The high wing, of stressed 
skin construction, was chosen because it 
provides inher ent stability, and because it 
permits faster ground loading and off-load
ing and makes possible unobstructed visi
bility for passengers. Block-to-block ilight 
times of the F-27 will be superior to those 
of any other twin piston-engine transport. 
On the basis of "route time" studies, cost 
projections indicate the F-27's operating 
costs will be lower than those of compara
ble twin-engine aircraft. The performance 
of the F-27, coupled with greatly improved 
servicing and ground handling, will enable 
operators to meet any schedule with un
matched on-time dependability. 
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Fairchild C-123B' 

TYPE • Transport 

DESIGNATION • C-123B (Air 
Force) 

SPECIFICATIONS • Span 110 ft.; 
Length 76 ft. · 3 in.; Height 34 ft. 1 
in.; Empty Weight 30,812 lb.; Gross 
Weight 56,500 lb.; Overload Gross 
Weight 60,000 lb. (estimate); Wing 
Loading 44 Jh. per sq. ft.; Power Load
ing 10.8 lb. per bhp; Engine (2) Pratt 
and Whitney R-2800, 1900 hp nor
mal rated 2500 hp takeoff; Fuel Ca
pacity 2414 gal. (includes auxiliary 
wing tanks) ; Propeller Hamilton 
Standard three blade; Gear tricycle 
dual wheels; Wing Area 1223.2 sq. ft.; 
Aileron Area 83.3 sq. ft.; Flap Area 
128 sq. ft.; Fin Area 186.7 sq. ft.; 
Rudder Area 59.2 sq. ft.; Stabilizer 
Area 217.7 sq. ft.; Rudder Area 59.2 
sq. ft.; Elevator Area 127.9 sq. ft. 

PER·FORMANCE • Maximum Speed 
208 mi. at 1800 hp at 2600 rpm at 
13,000 ft.; Cruise Speed 186 mi. at 
II 50 hp at 2150 rpm at S. L.; Land
ing Speed 85 mi.; Rate of Climb IIOO 
fpm at S. L.; Service Ceiling 29,000 
ft.; · Absolute Ceiling 30,000; Range 
with 18,000 lb. Payload 1000 mi.; 

Range with Maximum Fuel Load 2990 
mi. 

REMARKS 
Normal cargo load of the C-123B is 16,000 
lb. It is equipped with integral hydraul
ically operated ramp and cargo door. Tie 
down fittings are stressed for 10,000 lb. in 
any direction and are spaced on the cargo 
compartment floor on a 20-in. grid pattern. 
The C-123B was designed specifically as a 
cargo plane and can carry 60 fully· 
equipped troops, and 50 litter patients. 
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GRUl\;l'MAN AIRCRAFT ENGINEERING CORP. 
Bethpage, L. I., N. Y. 

Grumman F9F-8 Cougar 

TYPE • Fighter 
DESIGNATION • F9F-8 (Navy) 

. SPECIFICATIONS • Span 34ft. 6 in.; 
Length 4·1 ft. 7 in.; Height 12 ft. 3 
in.; Engine Pratt and Whitney J48-
P-8, 7250 lb. thrust. 
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PERFORMANCE • All data are clas
si1ied. 

REMARKS 

The F9F-8 has greater range, speed and is 
more maneuverable than the earlier F9F-6. 
Changes included replacing the movable 
wing slats with fixed cambered leading 
edges, extending the trailing edges, and 
lengthening the fuselage eight inches. The 
Cougar, the Navy's first operational swept
wing fighter, carriers a wide variety of ex
ternal stores and has four 20 rnrn cannons 
mounted in its nose. An F9F-8P photo 
reconnaissance version and an F9F-8T two
seat fi ghter-trainer model are also in pro
duction. 



PLANES 1 . PROD CTION 

Grumman FIIF-1 Tiger 

TYPE • Fighter 

DESIGNATION • FIIF-1 (Na,'Y ) 

SPECIFICATIONS • Span 31ft. 7 in.; 
Length 40 ft. 10 in.; Height 12 ft. 8 
in.; Engine Wright J65-W-6 with af
terburner. 

PERFORMANCE • All data are clas
sified. 

REMARKS 

The FllF-1 Tiger was the nation's fust air
craft to use the "area rule" or indented 
fu5elage concept. Originally designated 
F9F-9. Simplicity of design is evident 
throughout. Wings, swept to same degree 
as Cougars, are extremely thin. Entire 
upper and lower wing skins ar e machined 
from single sheets of aluminum alloy. 
Small portion of wing near the tip folds 
down manually for carrier storage. First 
flight was made July 30, 1954. Capable 'of 
carrying the most modern external stores, 
including air-to-air and air-to-ground mis-

siles " f octer Yersiou. the FllF-lF, p OW· 
ered y a Gell! al ~ · ic ] -79 engine and 
nJterbu ne . ,- - de · o and flown sue-

y n! Ed"·ards Air Force Base, Cali
forni~ in . Ia_ I%6. 

.. { 
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Grumman S2F-1 Tracker 

TYPE • Anti-submarine 

DESIGNATION • S2F-1 (Navy) 

SPECIFICATIONS • Span 69ft. 8 in.; 
Length 42 ft. 3 in.; Height 16 ft. 3 
in.; Engine (2) Wright R-1820-82, 
1525 hp takeoff. 
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PERFORMANCE • All data are clas
sified. 

REMARKS 

First carrier aircraft combining search and 
attack elements in one plane. Carries crew 
of four. Exceptional single-engine per· 
formance. Can land and takeoff from small
est carriers. Two modifications of S2F-l 
also in production: S2F-2 features enlarged 
torpedo bay, while TF-1 is a passenger
cargo trainer-utility version. 



PLANES I PRODUCTION 

Grununa.n SA-16A Albatross 

TYPE • Utility 

DESIGNATION • SA-16A (Air 
Force), UF-1 (Navy), UF-1G (Coast 
Guard) 

SPECIFICATIONS • Span 80 ft.; 
Length 61 ft. 4 in.; Height 24 ft .• 5 
in.; Engine (2) Wright R-1820-76, 
1425 hp takeoff. 

PERFORMANCE • Maximum Speed 
277 mph; Cruise Speed 230 mph. 

REMARKS 

The Albatross, Gru=an's largest amphih· 
ian, was the first aircraft adopted by the 
unified Naval-Air Force command. It is 
used by the Air Force, Navy and Coast 
Guard as a general utility aircraft capable 
of performing as a hospital plane or fo r 
air-sea rescue, cargo, transport or photo
graphic duty. It carries the widest variety 
of co=unication and navigation equip· 
ment found in the air today. On active 
service with every Air Force, Air Rescue 

Squadron throughout the world. Crew: 6. 
The SA-16B, a longer-range, faster version, 
was evaluated by the U. S. Air Force at 
Orlando AFB, Florida, early this year. The 
redesigned aircraft has a greater wingspan 
and larger horizontal and vertical surfaces 
d1an th.e SA-16A. 
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HELlO AIRCRAFT CORP. 
Norwood, Mass. 

Helio All-metal Courier 

TYPE • Four place 

DESIGNATION • Courier 

SP.ECIFICATIONS • Span 3 9 ft.; 
Length 30 ft~; Height 8 ft. 10 in.; 
Empty Weight 1880 lb.; Gross Weight 
3000 lb.; Overload Gross Weight 3500 
lb. (per CAR 08) ; Engines Lycoming 
G0435C2B, 240 hp normal rated, or 
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260 hp at 3400 rpm takeoff; Fuel 
Capacity 60 gal.; Propeller constant 

· speed; Main Tire 6.50 x 8 Crosswind; 
Wing Area 231 sq. ft.; Flap Area 74 
percent span. 

PERFORMANCE • Cruise Speed 142 
mph at 69 p e r·cent hp at S. L. 
Cruise Speed 169 mph at 69 percent 
hp at 8500 ft.; Landing Speed 30 
mph; Rate of climb 1300 fpm; Serv
ice Ceiling 23,000 ft.; Range with 
Maximum· Fuel Load 800 mi. at aver
age true airspeed 150 mph. 

REMARKS 
This all-metal "helioplane" combines high 
speed and long range economy with stall
proof, slow flight and ultra short fi eld 
utility. Take-off and landing distance over 
50 ft. obstacle, no wind, at sea level, at 
gross weight, is 165 yards. The plane has 
full controlability down to speeds of 30 
mph. Eleven new features of the 
Courier are: full span leading-edge slats, 
high-lift slotted flap, low drag cantilever 
wing, geared engine and over-size propeller, 
an advanced control system, large landin:z 
gear, Goodyear castering wheels, special 
over-strength cabin and seat structure, new 
Griswold single-strap seat and chest belt, 
large baggage compartment and two large 
doors, left front and right r ear. 



PL\ E lN PROD UCTION 

HILLER HELICOPTERS 
Palo Alto, Calif. 

Army H-23C (Hiller 12-C) 

TYPE • Utility 

DESIGNATION • H-23C 
12-C (Commercial) 

e.:;:ec o.ti ve u_;; . 
helicopter trai:ner. 

(Army); _e:n ice ~ith manY £ 

SPECIFICATIONS • Main Rotor Diam
eter 35 ft.; Anti-Torque Rotor Diam
eter 5.5 ft.; Length 38.7 ft.; Height 
9.8 ft.; Empty Weight 1747 lb.; se
ful Load 753 lb. 

PERFORMANCE • l\laximum Speed 
84 mph at S. L.; Cruise Speed 71 mph 
at S. L.; Rate of Climb 770 fpm at 
S. L.; Service Ceiling 9600 ft.; Range 
135 mi. 

REMARKS 

The 12-C is the three-place co=e.rciaJ 
version of this . model. Accessories are 
available for agricultural spraying and 
dusting, evacuation work, night flyin g and 

u 

a 
in 
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, Army YH-32 Hiller-Hornet 

'• ...: .~._,;; _....._ ; 

TYPE • Trainer 

DESIGNATION • YH-32 (Atrny) 
HOE-1 (Navy) 

SPECIFICATIONS • Main Rotor Diam
eter 23 ft.; Tail Rotor Diameter 2 ft. 
8 in.; Length 23 ft.; Height 7 ft. 10 
in.; Empty weight 544 lb.; Useful load 
536 lb. 

PERFORMANCE • Maximum Speed 
68 mph; Cruise Speed 60 mph; Rate 
of Climb 680 ft.; Range 26 mi. 

REMARKS 

Army and Navy have ordered several Hor
nets for evaluation and study of the ramjet 
helicopter principle and performance in 
actual service. Both H-32 and HOE-1 are 
now in service to determine suitability of 
the two-place jet machine for lightweight 
reconnaissance and liaison work. Small 
anti-torque rotor is belt-driven from main 
rotor. 



PL lES l N PRODUCTION 

KAMAN AIRCRAFT CORP. 
Bloomfield, Conn. 

Kaman HOK-1 

TYPE . • Utility 

DESIGNATION • HOK-1 (Navy ) 

::ional stability in high speed flight. Stabi· 
fuer controllable from collective uitch con-

SPECIFICATIONS • Rotor Diamete r 
4 7 ft.; Length 25 ft.; Height II ft. 
10 in.; Engine Pratt and Whitne~· 
R-1340, 600 hp at 2700 rpm. 

PERFORMANCE • Maximum Speed 
95 knots at 8000 ft.; Cruise Speed 65 
knots; Maximmn Rate of climb 1300 
fpm; Service Ceiling 18,000 ft.; Range 
with Maximum Payload 220 mi. 

REMARKS 

General utility design can be readily con· 
verted to ambulance version carrying two 
litter patients and one medical attendant 
or an additional ambulatory patient, in ad
dition to the pilot. The HOK-1 uses the 
patented Kaman servo-flap for blade con· 
trol. The twin vertical fins provide direc-

troL . 
. I. 
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LOCKHEED AIRCRAFT CORP. 
Burbank. Calif. 

Lockheed 1649A Super Constellation 

TYPE • Transport 

DESIGNATION • 1649A 

·SPECIFICATIONS • Span 150ft.; 
'Length 116 ft. 2 in.; Height 23 ft. 4.8 
in.; Gross Weight 156,000 lb.; En
gines ( 4) Wright EA-2 R-3350 turbo 
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compound, 3400 hp; Fuel Capacity 
9600 gal.; Wing Area 1850 sq. ft. 

PERFORMANCE • Maximum Speed 
372 mph at 18,600 ft.; Cruise Speed 
350 mph at 22,600 ft.; Landing Speed 
101 mph.; Rate of climb 1660 fpm at 
S. L.; Sei"Vice Ceiling 29,500 ft.; 
Range with Space Limit 5000 mi.; 
Range with Maximum Fuel Load 6320 
mi. plus reserve. 

REMARKS 
The model 1649A represents a major 
change over previous Super Constellations 
by having a completely new wing. It em: 
bodies the most modern aerodynamic prin· 
ciples for added speed and range and is of 
sginificantlY different construction. For 
added range, the 1649A holds 9600 gallons 
of fuel , 46.5 perc.ent more than previo us 
models. Featuring four separate passenger 
compartments, the transport will carry 42 
passengers in intercontinental siesta ar· 
rangement; 58-62 in luxury configuration; 
and 92 in tourist style. Passenger capacities 
are slightly higher in domestic operations. 
Lockheed's 1649A is designed for the in
stallation of weather surveillance/naviga
tional radar- RCA C-hand or Bendix X
band- which makes it possible for the pilot 
to "see" storms and thus avoid turbulence. 



PL: 1\'ES IN PROD CTIO 

TYPE • Fighte r 

DESIGNATION • F-l04A 
Air For·ce 

SPECIFICATIONS • Span 21 ft. 11 
in.; Length 54 ft. 9 in.; Height 13 ft. 
6 in.; Weighs less than any ope ra
tional jet combat plane. E1~g.in e Gen · 
eral Electric J79. 

PERFORMANCE • l\iaxinuun Speed 
Ll.b·asonic ~ .SerYice Ceiling upper 
s:tl'a to;;phere. 

REMAR KS 
\\ orld's fast fighter. Can climb as fa st 
as Hi ~ strai_ht and leYel. First downward 
ejection ::: at fOI a p.roduction jet fighter. 
T ·- at ghter (F -lo.±B ) also in produc
tion _nd a pbolo-reconnaissance version is 
bein; rea 

The razor-wings of the Lockheed F-10-LI\. tmfahJer are thinner even than 
those on rocket research planes. They are so rnE.Ip that sheaths are fitted onto 
wing edges to protect ground cr ewmen. The wings' do'ivn-droop is an aerodynamic 
design technique enhancing precision co tr ol of the high tail . The T-shaped 
tail's horizont<tl stabilizer has no eleyator and mo es as a whol e unit. 
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. -/> TYPE • Medium Combat 
transport 

DESIGNATION • C-130A Hercules· 
(Air Force) 

SPECIFICATIONS • Span 132.6 ft. 
Length 97.7 ft. Height 38.1 ft. Empty 
Weight 58,707 lb. Design Gross 
Weight 120,000 lb. Transport Gross 
Weight 124,200 lb. Maximum Wing 
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Loading 71.2 lb. per sq. ft. Maximum 
Power Loading _8.27 lb. per eshp. En
gines ( 4) .T56-A-1 Allison prop-jet, 
3375 eshp normal rated, or 3750 eshp 
at 13,820 rpm takeoff. Propeller 
Aeroproducts."Main Tire 20:00-20 (20 
ply). Nose Tire 12:50-16 (10 ply). 

PERFORMANCE e Cruise Speed 
(Combat) 330 mph with payload of 
25,800 lb.; Rate of climb 2500 fpm 
at S. L.; Range (Combat) 2880 mi. 

REMARKS 

First production aircraft were delivered 
to the Tactical Air Command in 1956. 
The first prototype flew at Burbank, 
Calif., in 1954 and the first C-130A, the 
production version, flew at Marietta, Ga., 
in April, 1955. The first American trans· 
port designed from the beginning as an 
aerial freighter, utilizing prop-jet power 
plants, the C-130A's military missions for 
the Tactical Air Forces include transport 
of personnel and material for delivery by 
parachute or landing as required. It can 
airlift up to 20 tons gross in a cargo com
partment which has a clear cubage 41 ft. 
by 10 ft. by '9 ft. Up to 92 troops can be 
accommodated. As an aerial ambulance, it 
has~ provisions for quick instaliation of 74 
litters. Normal crew is four: pilot, co-pilot, 
systems manager and navigator. 



PLANES I PRODUCTIO 

Lockheed 10'19H 

TYPE • Cargo/ passenger 
DESIGNATION • 1049H 

SPECIFICATIONS • Span 123 ft. ; 
Length ll3 ft. 7 in.; Height 24 ft. 9 
in.; Empty Weight 69,326lb.; Domes· 
tic Cargo Gross Weight 131,500 lb. ; 
Wing Loa ding 83.3 lb. per sq. ft. ; 
Power Loading 10.6 lb. p er bhp; En 
gines (4) Wright 988TC18EA3, 2800 
hhp nm·mal rated @ .SL, or 3400 h p 
at 2900 rpm takeoff @ SL; Fuel Capa
city 6550 gal.; Propeller Hamilton 
Standard 43H60-305; Main Tire Dual 
17.00 x 20.00; Nose Tire Dual 33 i n . 
wheels; Wing Area 1650 sq. ft. ; Ai
leron Area 99.6 sq. ft.; Flap Area 
295.4 sq. ft.; Fin Area 216.8 sq. f t. ; 
Rudder Area 91.2 sq. ft.; Stabilizer 
Area 356.8 sq. ft.; Elevator Area 
106.3 sq. ft. 

PERFORMANCE • Maximum Speed 
366 mph at 2390 hp at 2600 rpD1 at 
19,400 ft.; Cruise Speed 327 m ph at 
1810. hp at 22,600 ft.; Landing Sp eed 
99 mph; Rate of elU:nh no~mal rated 
power 1670 fpm at SL; Service Ceil
ing 28,100 ft. @ ll3,000 lbs.; Range 
with Maximum Payload 2587 mi. ; 
Range with Maximum Fuel Load 4197 
mi. 

REMARKS 
Model 1049H is a cargo-convertible- to-pas
senger version of the I049G Super Constel
la tion, with a fu selage specially stressed 

and designed ~or =;;:o loads cywards of 
20 toD£. E '' y conYertihle to 94 passenger 
(crew of 9\ cunfiguratirm. ·with removable 
cabin ncks., sidew ::irrin!r", lavatories 
buffet and oth • · ncilitie- suCh as rea diu~ 
]jght.5 and p:1ssen;;er- "ce equipment. I t; 
cnrgo-carryin; ca-p city E one-third greater 
than anv other =cinl I:I'an.,!Jort . It is 
the largest. fas -t :me mo- economical 
cargo trsliZp in world aviation. 
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Lockheed T-33A Shooting Star 

TYPE • Jet Trainer 

DESIGNATION • T-33A (Air Force) 
TV-2 (Navy) 

SPECIFICATIONS • Span 38 ft. I0¥2 
in,; Length 37 ft. 8 in.; Height II ft. 8 
in.; Empty Weight 8400 lb.; Gross 
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Weight I5,000 lb.; Wing Loading 60.8 
lb. per sq. ft.; Engine Allison J33-35. 
5400 lb. thrust at II, 750 rpm at S. L.; 
Fuel Capacity 683 gal. including tip 
tanks. 

PERFORMANCE • Maximum Speed 
580 mph; Rate of Climb 5525 fpm; 
Service Ceiling 45,000 ft.; Range I345 
mi. 

REMARKS 
The T-33 is a development of the F-80 
Shooting Star, first standard jet plane in 
the military services. It has been in serv· 
ice since 1948 and is now being built for 
both the Air Force and Navy. and also 
several foreign powers through the Mutual 
Defense Assistance Pact. T-33s are also 
being produced by Canadair Ltd., Montreal 
for the Royal Canadian Air Force. In addi
tion to being the standard jet trainer in 
this country, T-33s have been used to train 
pilots from Holland, France, Belgium, Tur
key, Greece, Denmark, Norway, Italy, 
Portugal, Spain, Yugoslavia, Nationalist 
China, Japan, Thailand, Cuba, Colombia, 
Venezuela, Peru, Coile, and the Philip
pines. Crew: 2. 



PL NES IN PROD CTlO T 

Lockheed P2V-7 Neptune 

TYPE • Patrol-ASW 

DESIGNATION • P2V-7 (Navy) 

SPECIFICATIONS • Span 103 ft. (in
cludes tip tanks); Length 91 . ft. 5 in.; 
Height 29 ft. 4 in.; Empty Weight 
43,950, with jet pod engines 47,450 
lb.; Gross Weight 72,000 lb., with jet 
pod engines 75,500 lb.; Engine (2) 
Wright R3350-32W turbo-compound, 
3250 hp and (2) Westinghouse J3 4 
engines in pods, 34.00 lb. thrust; Pro
peller Hamilton Standard three blade; 
Wing Area 1000 sq. ft. 

PERFORMANCE • Maximum Speed 
300 mph (without pods); Service 
Ceiling 22,000 ft. (without pods). 

REMARKS 
The P2V-7 is the latest in the Nept~ne 
anti-submarine warfare series. ldenufymg 
features are double-bubble pilot canopy, 
jet pod engines supplementing its ~urb~j 
compound powerplants and. elo?gate td
housing MAD gear (magnetic arrborne e 
tector) for locating underwater subma
rines. Like previous Neptunes, the P2V-7 
is a versatile plane which can be con
verted for patrol, mine laying or torpedo 

bomber duty. The J34 pod instnll tions 
can be cut in for extra power in. over
target maneuvers and takeoffs f:ro:m short 
runways. Th \\ e;;tinghou~e J3J.:; require 
only three_ bo_lts lo !told them in pla.ce un
der the w:mg s lead:mg edge. Lackheed is 
modifying the P2Y--5 and P2V -6 hy install
ing_ jet pod enp.nes on all aircraft. of these 
senes. Crew~ t . 
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Lockheed RC-121 Super Constellation 

TYPE • Airborne E a r I y 
W amiug R a d a r 
Reconnaissance 

DESIGNATION • EC-121 ·(Air 
Force) WV-2 (Navy) WV-3 (Navy) 

SPECIFICATIONS • Span 123ft.; 
Length ll6 ft.; Height 26 ft.; Empty 
Weight 81,000 lbs.; Gross Weight: 
145,000 Ibs. (based on claim with two 
wing tip tanks); Wing Loading 87 lb. 
per sq. ft.; Engine ( 4) Wright R3350-
34; 3250 hp takeoff, 2600 hp cruise; 
Fuel Capacity 8,000 plus gal.; Pro
peller Hamilton Standard 6903A 
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three-bladed 15 ft.; Wing Area 1650 
sq. ft. 

PERFORMANCE • Maximum Speed 
approximately 300 mph; Cruising 
Speed 200 plus mph; Landing Speed 
105 mph; Rate of Climb 800 fpm; 
Service Ceiling 20,000 plus ft.; Range 
with Maximum Fuel Load 3500 plus 
nautical mi. 

REMARKS 
Lockheed has also announced the RC-121D, 
new series which added two 600-gallon 
wingtip fuel tanks and a 1000-gallon fuse
lage tank for extra hours aloft. Fuel 
capacity on the RC-121D totals 8750 gal
lons, 2200 gallons more than previous mod
els. These altitude reconnainssance aircraft 
bulge with more than 6 tons of electronic 
detection apparatus. The craft are designed 
to carry the military services' most power· 
ful search radar to high altitudes where 
radar beams (which cannot bend over the 
horizon) attain their maximum effective
ness in spqtting either surface or air ' tar· 
gets. Exact effective range of the radar was 
not revealed. RC-12l's are special versions 
of Lockheed's Super Constellation. The 
Air Force version will be used to give air
defense forces extra-early warning of ap
proaching targets. The WV-2's will be ]Jsed 
by the Navy primarily to screen U. S. 
fleets. Two complete flight crews plus a 
group of electronics specialists, a total of 
31 men in all, make up the flying ship's 
complement. WV-3 (weather reconnais
sance version) now in operation with U. S. 
Navy. 



PRODUCTION 

Lockheed Electra 

TYPE • Transport 
DESIGNATION • Electra 

SPECIFICATIONS • Span 9 9 ft.; 
Length 104 ft. 6.5 in.; Height 32 ft. ll 
in.; Empty Weight 56,000 lb.; Gross 
Weight ll3,000 lb.; Engines (4) Al
lison 50l-Dl3 prop-jet, 3750 hp nor
mal rated; Fuel Capacity 5360 gal. ; 
Wing Area 1300 sq. ft. 

PERFORMANCE • Maximum Speed 
448 mph; Cruise Speed 405 mph ; 
Rate of climb 2400 fpm; Ser vice Ceil
ing 30,000 ft.; Range with Maximum 
Payload 2360 mi.; Range with J:axi
mum Fuel Load 2830 mi. with re
serves. 

REMARKS 
The Electra was designed with a wide 
variety of operational capabilities. Among 
major advancements in its design progres
sion are: extension of range capabilities to 
include transcontinental nonstop operation; 
growth of the wing to 1300 square feet of 
lift area; and inc:rease of its total {nel 
capacity to 5360 gallons. This is the firs t 
all-new four-engine transport ordered by 
U. S. airlines in a decade. It carries from 
66 to 91 passengers. The four Allison 501 
turboprop engines pictured on the model 
above generate 3750 hp each. They operate 
on the turbine principle, with their turbine 
wheels linked to propellers. The plane can 
fly over the highest mountains in the U. S. 

Its powerplants are 

--...-
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Lockheed T2V-1 Sea Star 

TYPE • Jet trainer 

DESIGNATION • T2V-1 Sea Star 
(Navy) 

SPECIFICATIONS • Span 42 ft. incl. 
230 gal. tip tanks; Length 38 ft.; 
Height 13 ft.; Approximate gross 
takeoff weight 16,400 lb.; Engines AI- · 
lison J33; Fuel Capacity 760 gal. 

PERFORMANCE • Maximum Speed 
600 mph; Landing Speed 97 mph; 
Approximate range 900 mi. 

REMARKS 
The T2V-l is the first U. S. production air
plane with boundary layer control as stand
ard equipment, and the first two-place jet 
trainer for pilot training on seagoing air
craft carriers. The sea-going T2V-l, which 
flies its student-instructor crew at a 600 
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mph clip but lands at only 97 mph, can 
perform all the maneuvers of a standard 
Navy fighter. Its boundary layer control 
system by which compresed air from the 
engine is channeled into the wing and 
squirted through tiny holes directed at 
the flaps causes normal airflow to 
hug the control surfaces and provide 
greater lift as well as improved anti-stall 
performance. Other new features are a 
raised rear seat to give the "back-seat 
driver" fuller vision; movable slats on the 
wing's leading edge, · for better low-speed 
stability; an arresting hook for carrier 
landings; a higher and larger horizontal 
stabilizer than on previous Lockheed jet 
trainers; and a simplified cockpit with 
instruments which give two readings from 
one dial. T2V-ls are now in production at 
Lockheed's California Division, Burbank, 
Calif. 



PLANE l N PROD CTlON 

MARTIN CO. 
Baltimore, :Md. 

:Martin P6M-l SeaMaster 

TYPE • Attack seaplane 

DESIGNATION • P6M-l (Navy) 

Hinged panels extending the full length 
and width of engine nacelles permit engine 
changes while a float. 

SPECIFICATIONS • Span I 0 0 ft.; 
Length 134 ft.; Height 31 ft.; Payload 
30,000 lb.; Engines ( 4) Allison J7l 
turbojets; Wing Area 1900 sq. ft.; 
Vertical tail area 213 sq. ft. 

PERFORMANCE • Maximum Speed 
over 600 mph; Normal cruise altitude 
40,000 ft.; Unrefueled combat radius 
1500 mi. 

REMARKS 

Features long slender hull with a high T
shaped tail and twin sets of streamlined 
engine nacelles atop swept-back wings Has 
water-tight rotary mine door on which a 
variety of weapons, including mines or 
camera pod, can be installed interchange
ably while the plane is afloat or on its 
beaching gear. Fixed wing-tip floats pro 
vide buoyancy while the plane is at rest in 
the water. Hydroflaps on both sides of 
the hull afterbody act as a brake when 
opened together, or as a rudder to permit 
short turns when opened separately. 
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TYPE • Patrol 

DESIGNATION • P5M-2 (Navy) 

SPECIFICATIONS • Span 118 ft.; 
Length 98.9 ft.; Height 33 ft.; Hull 
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Width 10ft.; Gross Weight over 73,000 
lb.; Engine (2) Wright R-3350-32W; 
Propeller Hamilton Standard 4-blade 
reversible. 

PERFORMANCE • Maximum Speed 
250 mph; Landing Speed 97- mph; 
Range 2500 nautical miles; Fuel ca
pacity 3635 gals.; Take-off Power 
3400 bhp. 

The Marlin is an advanced anti-submarine 
warfare seaplane in service with Navy 
patrol squadrons in both Atlantic and -
Pacific fleets. Plane carries the newest 
electronic search and detection gear, in
cluding a radar scanner in its bdw radome 
and a Magnetic Airborne Detector unit on 
its tail assembly. Marlin is the first sea
plane with the "New Look" in hull design, 
featuring an extended hull afterbody. Hy
droflaps installed on both sides of this 
afterbody near the tall T-shape.il tail serve 
as a brake when opened. togeth(!r; or as a 
rudder when opened separ~tely. Plane 
carries a crew of seven, and a substantial 
load of depth charges, bombs, torpedoes, 
rockets, and/or mines. 



PLA ES l.l~ PROD CTlON 

1\'Ia rtin B-5 7B 

TYPE • Light bomber 

DESIGNATION e B-57B(Air Force ) 

SPECIFICATIONS • Span 6 4 ft. ; 
Length 65 ft. 5 in.; Height 16 ft. ; 
Gross Weight more than 50,000 lh. ; 
Engine (2) Wright ]65-W-1, 7220 lb. 
thrust. 

PERFORMANCE e Ma.-.dmUID Speed 
more than 600 mph; Service Ceiling 
more than 45,000 ft.; Range more 
than 2,000 nautical mi. 

REMARKS 
The B-57B differs from earlier \·er~ians in 
that · it has a completely redesigned coc ·
pit and canopy and has speed brakes an 
both sides of the fuselage. Primary ad
vantage of the new cockpit is greatly im
proved visibility for the two crew members. 
Seating is a tandem arrangement, with tlte 
second officer directly behind and slightlY 
higher than the pilot. The speed brake:;; 
give more control during low altitude op
erations and landing approaches. Included 
in the armament is a rotary bomb d.oor 
which is removable and preloaded before 
being replaced in position. Bombs or 
rockets are carried internally until r elease 
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McDONNELL AIRCRAFT CORP. 
St. Louis, Mo. 

--
; ~) 

l\fcDonnell F3H-2N Demon 

TYPE • Fighter 

DESIGNATION • F3H-2N (Navy) 

SPECIFICATIONS • Engine Allison 
J7l in the 10,000 lb. class; Arma
ment 20mm cannon. 

PERFORMANCE • Maximum Speed 
in the 600 mph class. All other data 
classified. 

- REMARKS 
A powerful single-jet carrier-based fighter, 
the new Demon is the first airplane to have 
the NaY)' gray and white color treatment. 
A newer, more powerful turbo-jet engine, 
the Allison J-71, will power the F3H-2N. 
In the 10,000 · pound thrust class, this en
gine was developed to provide good fuel 
economy with maximum thrust output. An 
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afterburner installation augments the en
gine thrust considerably. Like its predeces
sor, the F3H-IN, the new Demon is an all
weather, high-performance fighter combin
ing interceptor speed and fighter maneuver
ability with the pay-load of an attack 
bomber. Thin wings and tail surfaces are 
swept sharply back to place the big fighter 
in the 600-mph speed class. The large 
internal fuel capacity provides the De
mon with the range necessary for fighter
bomber missions. Rapid firing, high veloc
ity 20 mm cannon as well as a large num
ber of rockets and combinations of external 
stores make the Demon a formidable aerial 
weapon. Improved radar and latest develop
ments in computing and fire control equip
ment enable the fighter to operate under 
all weather conditions. Now under pro
duction at the McDonnell plant, the new 
Demon series is scheduled for delivery to 
Navy operational units throu gh 1958. 



PLANE IN PROD CTION 

l\lcDom1ell F-lOL>\ Yoodoo 

TYPE • Fighter 

DESIGNATION • F-IOlA (Air 
Force) 

SPECIFICATIONS • Span 39. 7 ft. ; 
Length 67.4 ft.; Height 18ft. ; Engine 
(2) Pratt & Whitney J57, 10,000 lb. 
thrust. 

PERFORMANCE • All data are clas
sified. 

REMARKS 
The F-IOlA is a lonu r ange, strategic 
fighter. Designed to ha;e versatile combat 
capabilities enabling it to perform a vari.e~ 
of missions, the Vood oo is in th e supersoruc 
class and is capable of carrying at · 
weapons. Wings are swept 35 deg. A J?ho~o 
reconnaissance version, the RF-LOL.'\. IS 

now in production. ·On SepL 30, 19.5a, 
McDonnell announced an initial quantity 
order for F-lOlB long-range inter eptor 
fighters. Although details of this airplane 
are classified, it can be stated that the new 
F-lOlB is designed for duty wjth the Air 

Dei nse Command. In this defensive role. 
it " · operate UIIder all weather condition~ 
to nte rn-o p:r:i:mary missions-the iden· 
tifrcati!E1 of unknown aircraft, and their 
d - rue · if they prove hostile. 
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MOONEY AIRCRAFT, INC. 
Kerrville, Tex. 

Mooney Mark 20 

TYPE • Four place 

DESIGNATION • Mark 20 

SPECIFICATIONS • Span 3 5 ft. ; 
Length 23 ft. 2 in.; Height 8 ft. 4Y2 
in.; Empty Weight 1400 lb.; Gross 
Weight 2450 lb.; Wing Loading 14.7 
lb. per sq. ft.; Power Loading 16.3 lb. 
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per bhp; Engine Lycoming 0-320, 150 
hp normal rated, or 150 hp l!t 2700 
rpm takeoff; Fuel Capacity 50 gal.; 
Propeller Constant Speed Hartzell; 
Main Tire 6.00 x 6, 6 ply; Nose Tire 
5.00 x 5, 4 ply; Wing Area 167 sq. ft.; 
Aileron Area 11.1 sq. ft.; Flap Area 
17.2 sq. ft.; Fin Area 7.9 sq. ft.; Rud
der Area 5.0 sq. ft.; Stabilizer Area 
21.5 sq. ft.; Elevator Area 12.0 sq. ft. 

PERFORMANCE • Maximum Speed 
170 mph at 150 hp at 2700 rpm at 
S. L.; Cruise Speed 165 mph at 
(75%) 112.5 hp at 2450 rpm at 4900 
ft.; Landing Speed 57 mph; Rate of 
climb 900 fmh at S. L.; Service 
Ceiling over 18,000 ft.; Absolute Ceil
ing over 20,000 ft.; Range with Maxi
mum Payload 900 mi.; Range with 
Maximum Fuel Load 900 mi. 

REMARKS 
This new four placer attains its high 
speed and economy of operation through 
the utilization of an NACA laminar-flow 
wing design and the 150 hp Lycoming 
engine, which is noted for its low operat
ing cost and low fuel consumption. It has 
the advantages of speed, comfort and 
economy. 



PL.A. ES IN PRODUCTION 

NORTH AlV1ERICiL AVIATION, INC. 
Los _;\ugeles, Calif. 

North Am erican T -28C T rainer 

TYPE • Trainer 

DESIGNATION • T-28C (Navy) 

SPECIFICATIONS • Span 40ft. 6 in. ; 
Length 34 ft. 3 in.; Height 12 ft. 6 
in.; Gross Weight 824 7 lb.; Engine 
Wright R-1820, 1425 hp; Gear tri· 
cycle. 

PERFORMANCE • Maximwn Speed 
346 mph; Cruise Speed 190 mph; 
Stalling Speed 72 mph; Rate of Climb 
2800 fpm; Service Ceiling 35,000 f t._; 
Range with Maximum Payload 8 60 nu. 

REMARKS 
An improvement over the T-28B, the T-28C 
now enables the U. S. Navy to exten d the 
training of pilots 'to shipboard work by 
addition of a tailhook. Carrier training can 
be added to the various other ta!;ks as· 
signed to it by the Navy: basic, advan ed, 
instrument, tactica). transition, and gunnel] 
flight training. Armament for the T-28L., 
like the T-28B, provides accessory kit for 
bombs, 2.25 in. SCA rockets, 50 cal. rna-

chine guns. The first fli 
September 19, 955. :t is 
tion at orth Amer · c:tr. s ~ , 
pl ant. 

o. 
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North American F-86F 

TYPE • F-86F 
DESIGNATION • Sabre Jet 

SPECI'FICATIONS • Span 39 ft.; 
Length 37 ft.; Height 14 ft.; Gross 
Weight 18,000 lb.; Engine GE ]47-
GE-27, 5970 ]b. thrust. 
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PERFORMANCE • Maximum Speed 
650 mph; Service Ceiling 45,000 ft.; 
Range with Maximmn Payload 1000 
mi. 

REMARKS 

The F-86F Sabre Jet is a low-level fighter 
bomber or high-level fi gh ter ; original pro
duction was completed in 1954·, but produc
tion was resumed in 1955 and carried 
through 1956. Other recent versions are th e 
-K model, an all-weather interceptor armed 
with rockets and currently produced by 
Fiat in Italy, and the -H, powered by the 
GE }73-GE-3 engine. The F-86D inter
ceptor version of the Sabre Jet contains 
search radar in the nose, and carries the 
intake under the fuselage rather than in 
the nose of the aircraft. Navy versions of 
the F-86 are the FJ-3, powered by the 
Wright J65 Sappnire, and the FJ-4, with 
the Wright }65-W4. engine. Both are car
rier-based aircraft, with swept, folding 
wings, and both are produced at North 
American's Columbus, Ohio, division. All 
F-86 and FJ models have the all-flying tail 
in which elevator a nd stabilizer are a sin
gle controllable unit. 



PLANES I PROD "CTlO 

North American F-lOOD Supe r Sabre 

TYPE • Fighte r 

DESIGNATION • F-lOOD (Air 
For·ce ) 

SPECIFICATIONS • S p a n 38 ft.; 
Length 4.7 ft.; H eight 16 ft.; Engine 
Pratt & Whitney J57-P2l. 

PERFORMANCE • Maximum Speed 
super·sonic, in le ve l flight; Service 
Ceiling 50,000 ft. ; Range with Maxi
mum Fuel Load 1000 statute nLi. 

REMARKS 
Latest operational Yersion of the Super 
Sabre series, th e F-lOOD is a fi ghter
bomber designed for maximum climb, ma
neUYerability, altitude and speed. Like 
F-lOOA, which was first put i11to produc
tion in mid-1953, it has 45 degree swept
wing, uses tail-braking parachu te, has 
"solid" stabilizer and large ventral air 
brake. -C model differs from -A in that it 
contains inflight refueling system, has pro
vision for carrying extra fuel drop tank 
and bombs. -D model has addition of 
au topilot. An F-lOOC es tablished official 
world's speed r ecord of 822.135 mph at 

P almdale, Calif. , on Angu;;t 20, 1955 with 
Col. Horace A. Hanes. "SAF. at controls. 
F-lOOC and F -lOOD u{ produ~tion at both 
Los Angeles and ColUIDbr.ts plan ts. Two
place version, F -lOOF is designed for dual
duty as fi gh t r or as trainer. 
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NORTHROP AIRCRAFT, INC. 
Hawthorne, Calif. 

Northrop F-89D Scorpion 

TYPE • Interceptor 
fighter 

DESIGNATION • F-89H (Air Force) 

SPECIFICATIONS • Span 56 ft.; 
Length 53 ft.; Height 17 ft.; Gross 
Weight over 40,000 lb.; Engine ( 2) 
Allison J35-A-35 with afterburners; 
Wing Area over 600 sq. ft. 

PERFORMANCE • Maxin~um Speed 
more than 600 Diph; Service Ceiling 
over 45,000 ft. 

REMARKS 
The F-89H carries six Hughes Falcon 
guided missiles and 42 2.75-inch air-to-air 
rockets in its big wing tip pods. The 
Falcon missiles are carried within the 
wing tip pods until ready to be fired. Then 
they are extended from the sides of the 
pod as shown in this view. The air-to-air 
rockets are installed in the pods in clu sters 
of seven behind frangible fairings at the 
front of the pods. The Falcon missiles 
and the rockets can be fired selectively. 
This enables the Scorpion to make several 
passes at a single target or to move in 
for the kill on several separate enemy 
bombers. Any one of the Falcons or the 
rockets are capable of knocking down the 
biggest bomber. Combination of the Scor-
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pion with the Falcon provides new advan
tages in U. S. Air Defense. The Falcon, 
with a range measured in miles, can be 
launched from considerably below the al
titude of an attacking bomber, climbing at 
bullet speed and using its electronic eyes 
and brain to strike the target, even though 
the bomber may be going through elusive 
maneuvers. F-89H Scorpion~ are now op
erational with units of the Air Defense 
Command. 

~·~==~====•• 



PL. NES l r PROD CTION 

PIPER AIRCRAFT CORP. 
Lock Haven, Pear.· 

Piper PA-18-.A. 

TYPE • Two place 

DESIGNATION • PA-18; PA-18-A 

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; En
gines 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 aq. ft. 

PERFORMANCE • Maximum Speed 
130 mph; Cruise Speed 115 mph at 
75% power at 7,000 ft.; Landing 
Speed 43 mph with flaps; Rate of 
climb 960 fpm at SL; Service Ceiling 
19,000 ft.; Absolute Ceiling 21 ,300 
ft.; Range with Maximum Payload 
460 mi. 

REMARKS 
This series includes the 150 hp P A-18 
"150," the 90 hp PA-18 "95" and also in-

eludes the PA-18-A agricultural model, 
a\·ailahJe as :;prarer. d uster or combination. 
\\ith !ITOs- of 20~0 Ibs.. P A-18-A is 
equiplJ~ with ho1Jper with ~apacity of llO 
gallons oi liquid or 18 cubic feet of dus t. 
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Piper PA-23 Twin Apache 

TYPE e Four or five-place 

DESIGNATION • PA-23 

SPECIFICATIONS • Span 3 7 ft. ; 
Length 27.1 ft.; Height 9.5 ft.; En
gine (2) Lycoming 0-320, 150 hp. at 
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2700 rpm; Gross Weight 3500 lb.; 
Empty Weight 2180 lb.; Useful Load 
1320 lb.; Wing Loading 17.2 lb. per 
sq. ft.; Power Loading 11.6 lb. per 
hp; Wing Area 204 sq. ft.; Baggage 
196 lb.; Fuel capacity I 08 gal. with 
auxiliary tanks. 

PERFORMANCE e Cruise Speed 170 
mph at 7000 ft.; Range up to 1200 
mi. 

REMARKS 
This new Piper twin Apache is all-metal 
design with short takeoff characteristics 
and slow landing speed for short field op
erations. It is capable of maintaining alti
tude at full gross weight on one engine. 
The rear seat can be removed in less than 
two minutes to provide 80 cu. ft. of un
obstructed 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 installation. F1ap and landing gear 
controls are shaped as an airfoil and wheel 
respective for positive identification. Op
tional Apache configurations include a 
5-passenger version or installation of 2 re
clining airline type seats in the rear. 



PLANE IN PROD CTION 

Piper PA-22 Tri-Pacer 

TYPE • Four-place 

DESIGNATION • PA-22 

SPECIFICATIONS • Span 29.3 ft.; 
Length 20.6 ft.; Height 8.3 ft.; Empty 
Weight llOO lb.; Gross Weight 2000 
lb.; Wing Loading 13.5 lb. per sq. 
ft.; Power Loading 13.3 lb. per bhp; 
Engine Lycoming 0-320, 150 hp at 
2700 rpm takeoff; Fuel Capacity 36 
gal.; Propeller Sensenich controllable 
pitch; Gear tricycle. 

PERFORMANCE • Maximum Speed 
139 mph; Cmise Speed 132 mph at 
75 percent power at 7000 ft.; Land
ing Speed 4.9 mph; Rate of Climb 725 
fpm at S. L.; Senice Ceiling 15,000 ft. 

REMARKS 

Tri-Pacer offers auxiliary gas tank 8 gals. 

As optional equipment. Production con
tinued heavy on the Tri-Pacer drn:ing 1955. 

353 



The AIRCRAFT YEAR BOOK 

REPUBLIC AVIATION CORP. 
Farmingdale, L. I., N. Y. 

Republic RF-84F Thunderflash 

TYPE • Reconnaissance 
DESIGNATION • RF-84F (Air 

Force) 

SPECIFICATIONS • Span 33ft. 6 in.; 
Length 47 ft. 6% in.; Height 15 ft.; 
Engine Wright J65, 7200 lb. thrust. 
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PERFORMANCE • Maximum Speed 
more than 650 mph; Service Ceiling 
over 45,000 ft.; Range with Maximum 
Fuel Load over 2000 mi. 

REMARKS 
The RF-84F Thunderflash is the first recon
naissance aircraft equipped with the whole 
combination of standard aerial cameras 
plus the dicing camera. It is also the first 
fi ghter-type aircraft equipped with the Tri
Metrogon camera. The RF-84·F was de
signed to meet requirements for a high 
speed, high or low altitude, day or night 
photo plane capable of getting vital in
telligence photos. It mounts four .50 cali
ber machine guns to fight its way to and 
from the target-if necessary. Wing root 
air intakes enable installation of a sweeping 
variety of cameras from among 15 day 
and night types. Teamed with the Convair 
B-36 carrier plane in the composite known 
as FICON, it joins the 10,000-mile range 
uf the bomber with its own 2,000-mile 
range, speed and maneuverability. It can 
take off and land from the mother plane 
in mid-air. The Thunderflash serves in 
the U. S. Air Force and the air forces of 
NATO nations. 



,, 

PL!\ "E I - PRODUCTION 

Kcpubtic 1'-1:141' Thunder.;treak 

TYPE • Fighter bomber 

DESIGNATION • F-84F (Air Force) 
'-.: 

SPECIFICATIONS • Span 33ft. 6 in.; 

Length 43 ft. 4 in.; Height 14 ft. 4 

in.; Gross Weight 25,000 lb. ; Engine 

Wright J65-W-3, 7200 lb. thrust. 

PERFORMANCE • l\'laxim= Speed 
more than 650 mph; Service Ceiling 

45,000 ft.; Range with l\'laximum Pay

load over 2000 mi. 

REMARKS 

The F-84F has a primary mission as fighter· 
bomber, but its performance and versatil
ity make it adaptable for interception and 
escort missions. It is armed with six .SO 
caliber machine guns and can carry more 
than 6000 lb. of bombs, rockets and na
palm. In addition, it is listed as capable 
of carrying the atomic bomb. It is in serv
ice with six USAF commands and the air 
forces of NATO nations. Holder of the 
official U. S. transcontinental speed record 

(652 mph), the T hunderstreak also holds 
the world's non-stop jet fighter distance 
record (5118 miles, England to Texas) . 
The F-84F, the Ai.r For ce's first swept-·wing 
fighter-bomb er, far exceeds performance of 
previous F-84 models. It has a one-piece 
stahilato.r for greater maneu>erability and 
is equipped for in-flight refueling. 

I 

~ 
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SIKORSKY AIRCRAFT DIVISION 
UNITED AIRCRAFT CORP. 

TYPE • Helicopter 

Bridgeport, Conn. 

Sikorsky S-55 

DESIGNATION • S-55A (Commer
cial); H-19 (Air Force, Army); HRS 
(Marines); H04S (Navy, Coast 
Guard) 

SPECIFICATIONS • Main Rotor Diam
eter 53 ft.; Tail Rotor Diameter 8 ft. 
9 in.; Length 42 ft. 2 in; Height 13 
ft. 4 in. Empty Weight 5188 lb.; 
Gross Weight 7500 lb.; Engine Wright 
R-1300 with 600 bhp; Fuel Capacity 
185 gal. 

PERFORMANCE • Maximum Speed 
ll2 mph; Cruise Speed 91 mph; 
Maximum Rate of Climb at Sea Level 
1020 fpm; Range 405 st.mi. Service 
Ceiling 10,000 ft. 

REMARKS 
The S-55 has a seating capadty of crew 
(pilot and copilot) passengers (military-
10 (commercial)-?, with alternate cargo 
capacity of 340 cubic feet. Military models 
have Wright R-1300 engine, which is now 
being offered commercially. 



PLA ES I - PRODUCTION 

Sikorsky XH-39 

TYPE • Helicopter 

DESIGNATION • S-59 
XH-39 (Army) 

SPECIFICATIONS • Main Rotor Diam· 

eter 35 ft.; Tail Rotor Diameter 6 ft. 
4 in.; Length 30 ft. 3 in.; Height 9 ft. 

8 in.; Empty Weight 2,200 lh.; Gross 

Weight 3625 lb.; Engine Tnrbomeca 
Artouste II with maxin1um . power 

rating 4·25 hp at 35,000 rpm, con
tinous power rating 323 hp at 35,000 
rpm. 

PERFORMANCE • High speed at sea 

level 127 knots, cruising 120 knots; 

Maximum rate of climb 2300 fpm; 
Cruising range 290 miles. 

REMARKS 
The XH-39 set the world's speed record for 
helicopters when it flew at 156.005 mph 
over the 3 kilometer course at Windsor 

\) 

Locks, Conn. The 81-cub ic feet of payload 
space offers adequa te accommodations fur 
three pas engers and 100 lbs. of baggage. 
or two litter patients and a medical attend
ant, or 800 lbs. oi cargo. 
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Sikorsky HR2S-1 

TYPE • Transport 

DESIGNATION • S-56, H-37A (Ar
my; HR2S-1 (Navy) 

SPECIFICATIONS • Rotor diameter 
72 ft.; Length 60 ft.; Gross Weight 
28,500 lb.; Engine (2) Pratt and 
Whitney R-2800, derated to 1900 hp. 

PERFORMANCE • All data are classi
fied. 

REMARKS 
This new Sikorsky model is designated the 

S-56 ·commercially. The HR2S-1 carries two 
Marine squads (26 men) or three jeeps 
plus crew. Commercial version, 'projected 
for 1958-59, will carry 34 passengers in air
line service. Semi-automatic rotor blade 
and tail fold for carrier stowage. Autopilot 
and anti-icing equipment are standard. 
CJam-shell nose doors permit cargo and 
troop loading with greater ease than in 
previous side door loading; models. Re· 
tractable main landing gear is the first on 
product ion helicopter. Five bladed main 
rotor and four bladed tail rotor are all
metal. 

Sikorsky S-58C 

TYPE • Cargo and Trans
port Helicopter 
Anti-Submarine 

DESIGNATION • S- 58 (Commer
cial & Navy) ; HSS-1 (Navy) ; H-34 
(Army); HUS (Marines) 

SPECIFICATIONS • Length 47 ft. 2 
in. (Tail Pylon not Folded); Height 
14ft. 2 in.; Empty Weight 7560 lb. 
(With Standard Equipment) ; Gross 
Weight 12,700 lb.; Useful Load 4741 
lb.; Engine Wright Cyclone C-9, 1275 
hp normal rated at 2500 rpm or 1525 
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hp at 2800 rpm takeoff; Fuel Capacity 
290 gal.; Main Rotor Diameter 56 ft.; 
Main Tires 11.00 x 12; Tail Wheel 
6.00 X 6. 

PERFORMANCE • Maximum Speed 
117 mph at 1275 hp at 2500 rpm at 
S. L. Cmise Speed 88 mph at 2500 
rpm; Maximum Rate of climb 1300 
fpm at S. L. 

REMARKS 
Specifications and performance data of 
the HSS-1, Navy version using a Wright 
R-1820 engine are classified. 



PLA_ E I ; PROD CTIO . 

STROUKOFF AIRCRAFT CORP. 
\i'lest Trenton, . J. 

SIToukoff YC-134 Boundary L a yer Control-Pantobase 

TYPE • As.sault Transport 

DESIGNATION • l\fS-8-1, YC-134A 

SPECIFICATIONS • Span ll2 ft. ; 
Length 83 ft.; Height 43 ft. 8.4 5 in. ; 
Gross Weight 66,600 lb.; Engines (2) 
Wright R-3350 Turbo-Compound ; 
Aeroproducts propeller s ; Wing Area 
1234.89 sq. ft. 

PERFORMANCE • Cruise Speed: 250 
mph at extended range. 

REMARKS 

The USAF YC-134-A series represents the 
latest contribution by Stroukoff to the air 
support operation of the Air Force. The 
Boundary Layer Control System permits 
this 66,600-pound aircraft to take off and 
land in less than half the time' distance of 
ordinary assault transport aircraft. On the 

19th of December, 1956. at the "\\ -t Tren
ton Airport, the YC-13~ to k off · 418 
feet and landed in les- than 400 feet. The 
Pantobase, developed last ye.3I by S trou
koff, enables the YC-L34.A to operate from 
any unprepared s.urfa e ZL ·ell as. ice, 
snow, water, sand swamp or tundra. It 
can land or take off from virtual] an -
where. The huo-e cargo compartmen! ter
minates with a high and wide tailgate door 
of truck height In addition there is. a 
huge fon v-ard cargo door in the YC-13-L\. 
which permits fast loading and unlo3.ding 
of air frei ght without disturbing tb.e main 
car go. An ntirely new Stronkoff d ~-eloped 
landing gear of four wheel& distri.hutes the 
gross ~vcight of th e aircraft o a ·wi de 
surface. The design meful pavload is 
26,175 an d is carried upon a specially 
constructed floor that needs no reinforcing 
for heavy loads that might have a conce.n· 
trated weight point distribution. 
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TAYLORCRAFT, INC. 
Conway, P a. 

Taylorcraft Model 20 

TYPE • Four place 

DESIGNATION • Model 20 

SPECIFICATIONS • Span 34ft. 8 in.; 
Length 24 ft. 4 in.; Height 7 ft. 1-
ll/16 in.; Empty Weight 1625 lb.; 
Gross Weight 2750 lb.; Wing Loading 
15.4 lb. per sq. ft.; Power Loading 
12.2 lb. per bhp; Engine Continental 
0-470-J, 225 hp normal rated; Fuel 
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Capacity 66 gal.; Propeller McCauley, 
fixed; Main Tire 7.00 x 6 Cleveland 
C2000H; Wing Area 178.5 sq. ft.; 
Aileron Area 14·.38 sq. ft.; Flap Area 
14.3 sq. ft.; Fin Area 9.35 sq. ft.; 
Rudder Area 9.36 sq. ft.; Stabilizer 
Area 15.84 sq. ft.; Elevator Area '13. 98 
sq. ft. 

PERFORMANCE • Maximum Speed 
160 mph at 100 percent hp at 2550 
rpm at S. L.; Cruise Speed 150 mph 
at 70 percent hp at 2450 rpm at S. L.; 
Landing Speed 60 mph; Rate of climb 
1000 fpm at S. L.; Service Ceiling 
15,000 ft.; Absolute Ceiling 16,000 
ft.; Range with Maximum Payload 
300 mi.; Range with Maximum Fuel 
Load 675 mi. 

REMARKS 

This advanced structural achievement in 
aircraft manufacturing has been made pos
sible through the development of molded 
fiberglas, the first all new aircraft structural 
tural material to be perfected in over 30 
years. Wings, fuselage, cowl, doors, seats, 
gas tanks and other structures of the new 
Taylorcraft models are made of molded 
fiberglas. A bridge-type frame of welded 
steel tubing together with the fiberglas 
structure forms a rugged fuselage of un
equaled safety. This same regard for safety 
has been engineered in the wing and tail 
structures. 



PLA1 E L PRODUCTION 

TEMCO AIRCR 1\.FT CORP. 
Dallas, Tex . 

Temco D-16A 

TYPE • Four place 

DESIGNATION • D-16A 

SPECIFICATIONS • Span 33 ft. 10¥2 
in.; Length 27 ft. 2 in.; H eight 9 . ft. 
6~ in.; Empty Weight 2350 lb. ; 
Gross Weight 3600 lb.; Wing Loading 
20.2 lb. per sq. ft.; Power Loading 
10.6 lb. per bhp; Engines (2) 0-340-
A1A Lycoming, 170 hp (each) normal 
rated, or 170 hp at 2700 rpm takeoff ; 
Fuel Capacity 146 gal.; Propeller 
Hartzell HC82X6 full feather constant 
speed; Main Tire 7.00 x 6, 6 ply; 
Nose Tire 6.00 x 6, 6 ply ; Wing Area 
178.3 sq. ft. 

PERFORMANCE • Maximum Speed 
180 mph at 340 hp at 2700 rpm at S. 
L, ; Cruise Speed 170 mph at 238 hp 
at 70 percent power at 7000 ft.; Land
ing Speed 60 mph (flaps down/stall 
with 2 engines); Rate of climb 1400 
fpm at S. L.; Service Ceiling 20,000 • 
ft.; Absolute Ceiling 21,000 ft.; Range 
with Maximum Payload 900 miles with 
106 gal. fuel system; R ange with 
Maximum Fuel Load 1200 mi. with 
146 gal. fuel system. 

REMARKS 
A more powerful and versatile version of 
the Riley twin-engine conversion of the 
Ryan ! ·avion. 146-gallon fuel system in
corpor ates "Wingtip fuel tank~. Has been 
licensed by CAA. In production at Tem{;o's 
Greenville cen ter. 
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Temco Model 51 

TYPE • Prima1·y jet 
traine1· 

DESIGNATION • Model 51 (Navy 
TI-l) 

SPECIFICATIONS • Span 29 ft. 6.9 
in.; Length 30 ft.; Height 10 ft. 6.65 
in.; Empty Weight 3139 lb.; Gross 
Weight 4400 lb.; Overload Gross 
Weight 4440 lb.; Wing Loading 29.4 
lb. per sq. ft.; Power Loading 4. 78 lb. 
per lb.; Engine Continental J69-T-9 
920 lh. thrust; Fuel Capacity 124 gal.; 
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Main Tire 18 x 5.5 8PR Type 7; Nose 
Tire 5.00 x 5 4PR Type 3 ; Wing Area 
150 sq. ft.: Aileron Area I 0.04 sq. ft.: 
Flap Area 15.65 sq. ft.; Fin Area 23.5 
sq. ft.; Rudder Area 5.15 sq. ft.; Sta
bilizer Area 39 sq. ft.; Elevator Area 
ll.6 sq. ft. 

PERFORMANCE • Maximum Speed 
294 Kts. at 100% rpm at 15,000 ft.; 
Average Cruise Speed 234 Knots at 
100% rpm at 22,350 (avg) ft.; Land
ing Speed 70 to 75 Kts. Rate of climb 
1900 fpm at Sea Level; Service Ceil
ing 30,000 ft.; Absolute Ceiling 32,-
800 ft.; Range with Maximum Fuel 
Load 239 nautical mi. 

REMARKS 

The Temco TT-l primary jet trainer was 
~ccepted by the U.S. Navy on June 29, 
1956, after competitive evaluation tests 
were completed at the Naval Air Test Cen· 
ter, Patuxent River, Md. It will be the 
Navy's first primary jet trainer. First pro· 
duction models are scheduled for delivery 
to the Navv in .Tuly of 1957. Built ;mel 
flight tested by Temco, the TT-l fulfill s 
the growing need for commencing a stu 
dent's flight training in jet-powered air
craft. The TT-l is also being evaluated by 
the USAF, the RCAF, and other foreign 
countries for possible us-e in their fli ght 
training programs. 
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\ERTOL IRCRAFT CORP. 
1 1orton, P a. 

Vertol H-21C Workhorse 

TYPE • Transport 

DESIGNATION • H-21C (Army) 
H-21B(Air Force) 
H-21B (RCAF) 

SPECIFICATIONS • Rotor Diameter 
44 ft.; Length 52 ft. 6 in.; Height 16 
ft.; Empty Weight 8500 lb.; Gross 
Weight 13,300 lb.; Overload Gross 
Weight 15,000 lb.; Engine Wright 
R-1820-103, 1425 hp takeoff; Fnel 
Capacity 300 gal.; Gear fixed tricycle. 

PERFORMANCE • l\'laximnm Speed 
135 mph at S. L.; Crnise Speed 98 
mph at S. L.; Rate of Climb 960 fp.m; 
Service Ceiling 10,000 ft.; Range over 
450 mi. 

REMARKS 
The H-21B is the Air Force model in this 
series, and is similar to the H-21C. 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 hydraulic controls. In 

addition, the H-21B has an au• pi:Dt. he 
main entrance door is located ~e left 
side at the rear of the • in. H-~ Ter
Eion p0~1·ered by two Gerr E1 ttic T58 
gas turbine- is curren: y heir:;; develo ed. 

~ 
I 
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CHAPTER ELEVEN 

Engines In Production 

The following list of aircraft engines includes only those in production 
during the year. Unless otherwise noted the specifications are the manu
facturers'. 

AEROJET-GENERAL CORP. 
Azusa. Calif. 

MODEL: 15KS-1000 Aircraft Rock
et Engine. 

DATA 
TYPE: Solid-propellant rocket. 

SPECS 
DIAMETER: 10.30 in. LENGTH: 33.45 in. 

El\IPTY WEIGHT: 72 lb. LOADED WEIGHT: 
i44 lb. 

PERFORntANCE 
RATING: 1,000 lb. thrust, or 400 horse

power, for IS seconds. 

EQUIP!\IENT 
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 trans
mitted to the aircraft attachment fittings 
through two mounting lugs welded on the 
cylinder. 

REMARKS 
The 15KS-1000 aircraft rocket engine wu 

originally developed as a smokeless JATO (jet
asalsted takeofl' unit) for the United Stateo Navy, 
Bureau of Aeronautics. It is currently the only 
rocket engine certificated by the CAA. 

MODEL: 5KS-4500 Jet-Assisted 
Takeoff (JATO) Unit Motor. 

DATA 
TYPE • Solld-propelant rocket. 

SPECS 
DIAMETER: 9.38 ln. LENGTH: 54.31 in. 

EMPTY WEIGHT: 111 lb. LOADED WEIGHT: 
225 lb. 

PERFORMANCE 
RATING: 4,500 lb. thrust for 5 seconds. 

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 diaphragm are on the aft end. 
Thrust Is transmitted to the aircraft attachment 
·fittings by two mounting lugs welded on the 
cylinder. 

REMARKS 
5KS-4500 units are used for the assisted 

takeoll' of earrler·based aircraft, or whenever 
high thrust Is required for short duration. These 
engines are also employed to propel high
velocity deceleration sleds. 
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MODEL: AJI0-24 Booster rocket 
engine. 

DATA 
TYPE: Liquid hi-propellant rocket, gas or 

chemically pressurized. 

SPECS 
DIAMETER: 15 ln. Li;NGTH: 130 in. 

EQUIP!\IENT 
Assembly consists of a cylindrical section 

which contains the oxidizer, fuel and pressor• 
izi~g tanks. The pressure regulator and rocket 
motor are attached to the tank section. 

REMARKS 
This powcrplant Is used to propel the Aerobee 

high-altitude sounding rocket in investigations 
of the upper atmosphere. 

MODEL: 15NS-250 Jet-Assisted 
Takeoff (JATO) Unit. 

DATA 
TYPE: Solid-propellant rocket. 

SPECS 
DIAMETER: 6 in. LENGTH: 27 ln. overall. 

EMPTY WEIGHT: 24 lb. LOADED WEIGHT: 
44 lb. 

PERFORMANCE 
RATING: 250 lb. thrust for a duration of 

15 Secondo. 

EQUIP!IIENT 
The engine consists of a steel cylinder closed 

on the fore ends. The igniter is on the fore 
end, while the exhaust nozzle and two pressure 
release diaphragms arc on the aft end. Thrust 
is transmitted to the attachment fittings by two 
mounting lugs welded on the cylinder. 

RE!\IARKS 
The 15-NS-250 "Junior JATO" aircraft rocket 

engine is currently under development specJfic
ully for use as standby power on light aircraft. 
CAA certification tests are scheduled to be com• 
pleted early in !\larch 1957. 



ENGINES IN PRODUCTION 

l\IODEL: 2.2KS-ll,OOO 
Engine. 

DATA 
TYPE: Solid·Propcllant rocket. 

SPECS 
DIA~IETER: 1 1.38 in. LE.'iGTH: 

onrall. E~IPTY WEIGHT: 113 lb. 
WEIGIIT: 256 lb. 

PERFOIUIA:-iC;, 

Rocket 

52.0 in. 
LOADED 

RATil\"G: 11,000 lb. tbrust for a duration 
of 2.2 sees. 

EQUIP~IE:-iT 
The engine consists of a steel cylinder closed 

on tho fore end. Tbe igniter and the pressure 
release diaphragm arc on the fore end, "·hile 
the exhaust nozzle is on the aft end. Thrust 
is transmitted to the nttachment fittiDgs by '""'0 
mounting bands installed around the cyli.ader. 

REMARKS 
2.2KS·l1,000 units arc employed to propel 

high·'\·elocity test sleds and may be employed 
as zero launch ntissile boosters. 

lUODEL: 2.2KS-33,000 Rocket 
Engine, 

DATA 
TYPE: Solld·propellant rocket. 

SPECS 
DIAMETER: 14.88 in. LEJSGTH: 109.50 in. 

over-all. E~IPTY WEIGHT: 426 lb. LOADED 
WEIGHT: 838 lb. 

PERFOR)IAJSCE 
RATING: 33,000 lb. tbrust for a duration 

of 2.2 seconds. 

EQUIP~IEl'iT 

The engine consists o£ a steel cylinder closed 
on the £ore end.. The igniter and the pressure 
release diaphragm are on the fore end and the 
adjustable nozzle is on the aft ead. The nozzle 
may be t"anted 1° abo,·e the eham.her eeuter 
line to 22 ° below 1111d 4° to either side o£ the 
princ:ipul plane of adjustment. Thrust is trans
mitted to the attachment fitti:ags by two mount• 
ing bands installed around tbe .,,under. 

RE~IARKS 
2.2KS-S39000 units may be employed as zero 

launch missile boosters or to propel hi8h• 
,-elority test aleda. 

!UODEL: 40:\S-4500 Rocket Eucine. 

DATA 
TI"PE: Solid·propellaDt ...-..... 

SPECS 
DIA.'\IETER: 16.03 in. LE!'iGTB: 15!!..5 • .,.,... 

all. EMPTY WEIGHT: 13C lb. LOADED 
WEIGHT: 2380 lb. 

PERFORM."'-. '\CE 
RATI:s-G: 4500 lb. tbnost f..- a 41uation of 

-10 sceonds. 

EQL"IPME\,. 
Tbe engine ronsisu of a -..1 .,-I.Dnl.r eloeed 

on the fore ead. Tbe ...,._ .-1 tbe pressure 
release diaphracm ....., - tbe f- -r while 
tbe exhaust aoaal.e is oa tbe aft ..... ThruR 
Is transmitted to tbe ain:ralt ~ 
by mountiag baRds ~ _.... the 
cylinder. 

IU::\IAltK5 
40NS-4SOO UDits may he p' ;ui f.r aaist 

takeolf of laqe airard1.. 

AIRCOOLED MOTORS, INC. 
Syracuse, N. Y. 

MODEL: Franklin 6AG4-185-Bl2. 
DATA 

TYPE: 6 cylinder, air·cooled, horlzolllall, 
opposed. CAA TYPE CERTIFICATE: 238. 

SPECS 
LENGTH: 40 19/32 in. FUEL GRADE: 80 

octane. BORE: 4.5 in. STROKE: 3.5 ln. DIS
PLACEMENT: 335 en. ln. COMPRESSION RA· 
TIO: 7:5:1. DRY WEIGHT: 360 lba. wltb hub 
and accessories. WEIGHT PER HP: 1.86 lb11. 

PERFORMANCE 
TAKE.OFF POWER, 185 hp at 3,100 rpm. 

CRUISE: 135 hp. FUEL CONSUMPTION: .51 
lbs. per hp br. OIL CONSUMPTION: .002 lbe. 

EQUIPI\IENT 
CARBURETOR: Marvel-Schebler l\IA4-S or 

Bendix PS5-C. IGNITION: Dual Scintilla. 
STARTER: Deleo-Remy. GENERATOR: Delco· 
Remy. FUEL PU!UP: A. C. 

lUODEL: Franklin 6A4-165-B3.. 
DATA 

TYPE: 6 ~.. ... I 1 • kuzl •• u,. 
oppooed.. CAA TYPE Cl:aTIFIC.AD: SSL 

SPBCs 
U:..."iGTH: 2":' lS/32 Ia. FmlL GllADE: 80 

octane. BOBE: o&.5 Ia. ~: 3.5 ID. 
DISPLACEMENT: sss -. .._ COMPBli:SSION 
RATIO: 7:1. DllY WEIGHT: 524 .._willa lao 
IUld aee........._ WEIGHT PER BP: 1.97 lh. 

PEilFOIDUNCE 
TAKE-OFF POWER: 1.S .. at :1.1100 rpm. 

CRUISE: lll4 lap at :t.20e .._ FUEL CON
SUMPTION: -5 .._ - ... lor. OIL CONSlJMP. 
TION: .00% U.. - 1rp tm. 

EQUil"!!E!n' 
CABBUBETOit: M....-ol S to'lw MA4-$ er 

Bendix PS$.C.. IGNITION, o...l Sebodlla 
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S6N21. STARTER: Dclco·Remy. GENERATOR: 
Uelco-Remy. FUEL PUIIIP: AC. 

MODEL: Franklin 6V4-200-C32, 
C33. 

DATA 
TYPE: 6 cylinder, air-cooled, horizontally 

opposed. CAA TYPE CERTIFICATE: 244. 
SPECS 

LENGTH: 29 l/32 in. FUEL GRADE: 91 
octane. llUlt.t;: 4.5 in. .:Sl ltUh.h: 3.5 in. 
Ul:St-LA(;l:.JI!i>Nl': 335 cu. in. c.;u;HJ'lthli.:SIUN 
RATIO: 11.5:1. UIU WhlGUT: 333 lb. with 
hub and accessories. WhlGH'f l'hlt HP: 1.66 
lb. 

PERI.'ORJIIANCE 
TAKE-OFF l'UWhlt: 200 hp. FUEL CON

SUJUPTION: .52 lb. per hp hr. OIL COl'\· 
.:SUMPTIUN: .002 lb. per hp hr. 

EQUIPJU.t;NT 
CARBURETOR: .lUa..vei-Schcblcr 111A4·5 or 

Bendix PS5-C. IGNITION: Uual Scintilla S6-
.RN21. STARTER: Delco·Remy. GENhltATOR: 
Dclco·Remy. FUEL PUl\lP: Weldon. 

REI\ lARKS 
This model was designed for helicopter in

.tallationa. 

MODEL: Franklin 6V 4-l78-B32 and 
B-33. 

DATA 
TYPE: 6 cylinder, air-cooled, horlzontall1 

opposed; 178 hp; CAA TYPE CERTIFICATE: 
244. 

SPECS 
LENGTH: 34')4 ln. FUEL GRADE: 80 oc· 

tane. BORE: 4.5 ln. STROKE: 3.5 ln. DIS· 
PLACEMENT: 335 cu. ln. COl\lPRESSION 
RATIO: 7:1. DRY WEIGHT: 308 lb. with 
hnh and accessories. WEIGHT PER HP: 1.73 
!h. 

PERFORMANCE 
TAKE-OFF POWER: 178 hp. FUEL CON· 

SUMPTION: .52 lh. per hp hr. OIL CON· 
SUlllPTION: .002 !h. per hp hr. 

EQUIPl\lENT 
CAIMJURETOR: Marvel-Schcbler MA4-5 or 

Bendix PS5-C. IGNITION, Dual Scintilla 
:S6HN21. .:STAHTEH: Vel co-Re my. GEi'IERA· 
TOR: Dcleo-Hcmy. l'UEL I'UMP: Weldon. De· 
signed for helicopter installation. 

l\IODEL: Franklin 6V6-245-Bl6F. 
VA'l'A 

TYPE: 6 cylinder, air-cooled, borh:.ontall) 
opposed. CAA TlP.t; (;E'J'U'ICATE: 258. 

SPECS 
LhNGTII: 39 7/32 in. FUEL GRADE: 80 

octune. !UUHh: 4.75 in • .:STllOKh: 4 in. DIS· 
l'LA(;.t;niENT: 425 cu. ln. CUMPllESSION 
llA'l'iU: 7.5:1. UUY WEIGHT: 353 lb. with 
hub and accessories. WEIGHT Phil HI': 2.26 
lb. 

PERFOlllllANCE 
TAKE-OFF POWEll: 245 hp at 3,275 rpm. 

FUEL (;UNSU.l\ll'TlUN: .52 lb. per hp hr. OIL 
CONSUllli'TlON: .002 lb. per hp hr. 

EQUIPl\IENT 
CARBUUETOR: Bendix PS-7BD, IGNITION: 

Dual Eisemann LA .. 6. Designed for helicopter 
installation. 

1\IODEL: Franklin 6A4-l50-B3. 
DATA 

TYPE: 6 cylinder, air-cooled, horizontally 
opposed. CAA TYI'E CEUTIFICATE: 238. 

SPECS 
J:,E!IiGTII: 37% in. l'UEL GUADE: 80 oc· 
tane. !UORE: 4.5 in. STltOKE: 3.5 ln. DIS· 
PLACEMENT: 335 in. COMPRESSION 
UATIO: 7:1. Dill' WEIGHT: 321 lb. with 
hub and accessories. WEI GilT PER HP: 2.14 
lb. 

PERFORJIIANCE 
TAKE-OFF POWEll: 150 hp at 2,600 rpm. 

CRUISE: 113 hp at 2,350 rpm. FUEL CON
SUl\IPTION: .5 lb. per hp hr. OIL CONSUl\IP· 
TION: .002 lb. per hp hr. 

EQUIPl\IENT 
CARBUllETOR: llla..vel-Schebier l\1A-3SPA. 

IGNITION: Dual Eisemann LA-6 or Scintilla 
S6RN21. STAUTER: Delco-Remy. GENERA. 
TOH: Delco-Rcmy. FUEL PUl\IP: AC 

ALLISON DIVISION 
GENERAL MOTORS CORP. 

Indianapolis 6, Ind. 
MODEL: 50l-Dl3 Turboprop en- MODEL: T56-A-l. 

gin e. 
DATA 

TYPE: Axial fiow turboprop. 

SPECS 
LENGTH: 145 in. WIDTH: 27 in. WEIGHT: 

1750 lbs. COMPRESSOR STAGES: 14. TUR
BINE STAGES: 4. 

EQUIP!IIENT 
STAll TEll: Airframe-furnished. 

REl\IARKS 
Scheduled £or installation in Lockheed Electra 

commercial transport; ESHP 3, 750 at 13,820 
rpm, !lea level conditions. 
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DATA 
TYPE: Axial flow turbo-prop. 

SPECS 
LENGTH: 145 in. WIDTH: 27 in. TOTAL 

WEIGHT: 1,645 lb. COliiPRESSOR STAGES: 
14. TURBINE STAGES: 4. STAUTEU: Gov. 
£urn. equip. 

REIIIARKS 
Current production installation is in Lock .. 

heed C-130 Hercules; E.S.H.P. 3,750 at 13,820 
rpm. sea level conditioiUL. 



ENGINES IN PRODUCTIO~ 

IUODEL: 133-A-20. 
DATA 

Tl'l'E: Centrifugal flow turbo-jet. 

SPECS 
LENGTH: 105 ln. WIDTH: 48 in. TOTAL 

WEIGHT: 1,800 lb. COMPRESSOR STAGES: 
dual inlet single. TURBINE STAGES: 1. 
STARTER: Gov. furn. equip. 

REMARKS 
Current production installation is in Lock· 

heed TY-2 trainer: Thrust 4,600 max. at sea 
le"·cl conditions. 

1\IODEL: J33-A-37. 
DATA 

TYPE: Centrifugal flow turho-jct4 

SPECS 
LENGTH: 156 in. WIDTH: 48 in. TOTAL 

WEIGHT: 1,800 lb. CO~IPRESSOR STAGES: 
dual inlet single. TURBINE STAGES: 1. 
STARTER: Gov. £urn. equip. 

REJ\IARKS 
Current production installation is in 1\lnrtin 

TM-61A & C lllatador. Thrust 4,600 lhs. max. at 
sen level conditions. 

MODEL: J33-A-18A. 
DATA 

TYPE: Centrifugal flow turbo-jet. 

SPECS 
LENGTH: 94 in. WIDTH: 49 in. TOTAL 

WEIGHT: I,790 lb. COMPRESSOR STAGES: 
dual Inlet single. TURBINE STAGES: I. 
STARTER: Gov. £urn. equip. 

REJ\IARKS 
Current production installation is in Chane~ 

Vought Regulus; Thrust 4,600 lbs. max. at sea 
level conditions. 

MODEL: 171-A-ll. 
DATA 

TYPE: Axial flow turbo-jet. 

SPECS 

L&"'GTII: I92 in. WIDTH: 40 in. 

RE!IIARKS 
Current produrtion instalbtion is in Dooslu 

B.66 bomber and RB ... 66 reconnaissan<"e hom.ber. 

)IODEL: }71-A-2. 
DATA 

Tl'l'E: Axial flow turbo-jet. 

SPECS 
LENGTH: 285 in. WIDTH: 42 in. 

RE!IIARKS 
Current production installation is ln ~leDon· 

nell F3H-2N Demon. 

:\IODEL: 501-Dl3. 

DATA 
TYPE: Axial A ow turbo-prop~ 

SPECS 
LL~GTH: 145 in. TIDTH: !!'; in. TOTAL 

WEIGHT: 1,750 !h. CO:IIPRESSOR STAGES: 
H. TURBI::-IE STAGES: 4.. STARTER Airfrmlleo 
furnished. 

RE:\fARKS 
Scheduled for installation in Leddaeed 

Electra commercial tnnspon; ESHP S.7SO at 
13,820 rpm, sea lr:,rel ~ond:iti.ons~ 

lUODEL: T56-A-l. 

DATA 
Tl'l'E: Axial So,.- tllrbo-prep. 

SPECS 
LL"GTH: 145 in. 1nDTII: 27 in. TOTAL 

'WEIGHT: 1.645 lb. COMPRESSOR STAGES: 
14. TURBI:SE STAGES: 4.. STARTER: Gev. 
furn. equip. 

BDIARKS 
Current prodn~tion IDstaRatiou is ia Loek· 

heed C-130 Hereules: E.S.H.P. S.':SO at I3,820 
rpm, Sll!a level conditions .. 

CONTINENTAL A VIATIOK & E:\TGIKEERI:s-G CORP. 
Detroit, Michigan 

l.UODEL: 352-2 (J69-T-9.) 
DATA 

TYPE: Turbojet. 

SPECS 
LENGTH: 49.9·i in. WIDTH: 22.32 in. 

TOTAL WEIGHT: 364 lb. CO~IPRESSOR 

STAGES: I. TURHINE STAGES: I. STARTER: 
Electric. 

PERFORMANCE 
TAKEOFF: Thrust (lb.) 920, rpm 22,';00, 

SFC l.I3; NORMAL: Thrust (lb.) 725, rpm 
21,000, SFC I.06. 

BEMAltKS 
Current production iolsbdlatiea: Cessna T -3 ': 

t•SAF Int~ T..u--, Te~~tro TT-l. Na....,. 
Tr"iner Beech ~lodel 73 Jet :"llem-er. 

)IODEL: 354-8 (J69-T-19A) 
DATA. 

TYPE: Tarbojet. 
SPECS 

LE::-i'GTH: 6I.S3 ia. 1VIDTH: 22.32 in. 
Ttl TAL ·wEIGHT: 3I 7 lb. CO'\IPRESSOR 
:"TAGES: I. TliRBOo'E :'TAGES: I. STARTER: 
Ele<>trie,. 
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PERFORMANCE 
TAKEOFF: Thrust (lb.) I,OOO, rpm 2I,250, 

SFC I.27; NORMAL: Thrust (lb.) 795, rpm 
20,000, SFC I.25. 

RE!IfARKS 
Current production installation : Ryan Q•2 

Firebee Target Drone. 

MODEL: 354-9 (J69-T-17) 
DATA 

TYPE: Turbojet. 
SPECS 

LENGTH: 6I.53 in. WIDTH: 22.32 in. 
TOTAL WEIGHT: 324 lb. COMPRESSOR 
STAGES: I. TURBINE STAGES: I. STARTER: 
Special Equipment. 

PERFORl\IANCE 
Same us J69-T-I9A (Model 354-8). 

REMARKS 
Current producUon lnstullathm 1 Radlopluno 

Mlssilo, 

l\IODEL: 140 
DATA 

TYPE: Gas Turbine Air Compressor. 
SPECS 

LENGTH: 45.08 in. WIDTH: I8.66 in. 
TOTAL WEIGHT: 215 lb. COMPRESSOR 
STAGES: I. TURBINE STAGES: 2. STARTER: 
Electric. 

RE~IARKS 
Used in lllodel TC-I04·I Trailer lllountcd 

Gus Turbine Air Compressor (USAF Type l\IA·I). 

MODEL: 141 
TYPE: Gas Turbine Air Compressor. 

SPECS 
LENGTH: 44.6 ln. WIDTH: I5.94 in. TOTAl, 

WEIGHT: 197 lb. COlUPRESSOR STAGES: I. 
TURBINE STAGES: 2. STARTER: Electric, 

REMARKS 
Used In TC-106 (USAF Type MA-IA) 

Trailer l\JountC<l Gao Turbine Air Compressor. 

CONTINENTAL MOTORS CORP. 
Muskegon, Michigan 

MODEL: 0-470-G. 
DATA 

TYPE 1 6 cylinders, air-cooled horlzontallT 
opposed CAA type certificate 

SPECS 
LENGTH: 37.56 in. WIDTH: 33.58 ln. 

DISPLACEMENT: 47I in. BORE: 5.00 ln. 
STROKE: 4.00. COl\IPRESSION RATIO 8.0:I. 
FUEL GRADE: 9I/96. DRY WEIGHT: 466.5 
lb. CARBURETOR: Bendix. l\IAGNETOS: Scin
tilla. STARTER: Dclco·Remy (12 volt). GEN. 
ERATOR: Delco-Remy (50 amp I2 volt.) 

PERFORMANCE 
RATING: 240 BHP @ 2600 RPl\1, sea level. 

MODEL: 0-470-J, 
DATA 

TYPE: 6 Cylinders, Air Cooled, Horizontully 
opposed, CAA TYPE CERTIFICATE: 273. 

SPECS 
LENGTH: 36.03 in. WIDTH: 33.32 in. DIS

PLACEMENT: 47I in. BORE: 5.00 m. 
STROKE: 4.00 m. COMPRESSION RATIO 
7.0:I. FUEL GRADE: 80 Octane. DRY 
WEIGHT: 4I5 lb. CARBURETOR: lllarvel. MAG
NETO : Scintllla. STARTER: Delco Remy. 
GENERATOR: Delco Remy. PERFORMANCE 
RATING: 225 bp at 2,550 rpm ut sell level. 

RE!IfARKS 
Current installation: Taylorcraft. 

MODEL: 0-470-M. 
DATA 

TYPE: 6 Cylinders, Air-Cooled, Horizontally 
•pposcd, CAA TYPE CERTIFICATE: 273. 

SPECS 
LENGTH: 43.3I in, WIDTH: 33.56 in. DIS

PLACEMENT: 47I in. BORE: 5.00 in. 
STROKE: 4.00 in. COMPRESSION ltATIO: 

~6e 

8.0:I. FUEL GRADE: 9I/96. DRY WEIGHT: 
450 lb. CARBURETOR: Bendix. 1\IAGNETO : 
Scintilla. STARTER: Delco Remy #II046. 
GENERATOR: Delco Remy 24V-I5A. PER
FOR:\IANCE RATING: 240 hp ut 2,600 rpm ut 
sea ]cvcl. 

REMARKS 
Current installation: Cessna Aircraft 1\-lodel 

310. 

MODEL: 0-300-A & B. 
DATA 

TYPE: 6 Cylinder, Air-Cooled, Horizontully 
opposed, CAA TYPE CERTIFICATE: 253. 

SPECS 
LENGTH: 36.38 in. WIDTH: 3I.50 ln. DIS· 

PLACEMENT: 301.37 ln. BORE: 4.0625 ln. 
STROKE: 3.875 in. COMPRESSION RATIO: 
7.0:I. FUEL GRADE: 80. DRY WEIGHT: 
310.88 lb. CARBURETOR: Murvel. MAGNETO: 
Scintilla. PERFORMANCE RATING: I45 hp ut 
2,700 rpm at sea level. 

REMARKS 
Current installation: Cessna Aircraf't Model 

170 for "A" Series, 1\-Iodel 172 f'or "B" Series. 
Both engine series are identical except provi· 
sions lor controllable prop. 

MODEL: 0-470-Series K and L. 
DATA 

TYPE: 6 Cylinder, Air-Cooled, Horizontully 
opposed, CAA: TYPE CERTIFICATE: 273. 

SPECS 
LENGTH: 36.03 in. WIDTH: 33.56 in. DIS. 

PLACEMENT: 47I in. BORE: 5.00 in, 
STROKE: 4.00 in. COMPRESSION RATIO: 
7.0:1. FUEL GRADE: 80. DRY WEIGHT: 438 
lh. CARBURETOR: Murvcl. MAGNETO: Scin· 



E~GINES I~ PRODCCTION 

till a. STARTER: Delco Remy. GE....,ERA'i'OR: 
Delco Rcmy. PERFOR)IANCE RATING: 230 hp 
nt 2,600 rpm at sen level. 

REJIIARKS 
Current instnllntion: Cessna Aircraf't !\lode) 

180 for "K" Series and !\lodcl 182 £or •'L" 
Scric!!. Both engines are identir:.l except for 
carburetor location. 

l\IODEL: A65-8F. 
DATA 

TYPE: 4 cylinder, air-cooled, horlzontnll1 
opposed. CAA TYPE CERTIFICATE: 205. 

SPECS 
LENGTH: 30.41 in. FUEL GRADE: 80 oc• 

lane. BORE: 3.875 in. STROKE: 3.625 ln. 
DISPLACEl\IENT: 171 cu. in. COMPRESSIO:N 
RATIO: 6.3:1. DRY WEIGHT: 176 lb. 

PERFOR111Al'iCE 
65 hp nt 2,300 rpm at sen lc..-el. 

EQUIPliiENT 
CARBURETOR: Stromberg. IGNITION: Eise

mann or J. I. Case. 

l\10DEL: C85-l2F. 
DA T\ 

TYPE: 4 cylinder, air-cooled, horizontally op• 
pooed. CAA TYPE CERTIFICATE: 233. 

SPECS 
LENGTH: 32 ln. FUEL GRADE: 80 octanr. 

BORE: 4.062 ln. STROKE: 3.625 ln. DJS. 
PLACEl\IENT: 188 cu. ln. COMPRESSION RA
TIO: 6.3:1. DRY WEIGHT: 186 lb. 

PERFORl\IANCE 
85 hp at 2,575 rpm 

EQUIPIIIENT 
CARBURETOR: Bendix-Stromberg. IGNITION: 

Scintilln. STARTER: Deleo-Remy. GE..l\"'ERATOR: 
Delt"o-Rcnt)·· 

l\IODEL: C90-l2F. 
DATA 

TYPE: 4 cylinder, nir-eooled, horlzontall:r 
opposed. CAA TYPE CERTIFICATE: 252. 

SPECS 
LENGTH: 31:Y., ln. FUEL GRADE: 80 octane. 

BORE: 4,062 ln. STROKE: 3.875 in. DIS. 
PLACE!IIENT: 200.91 cu. ln. COl\IPRESSION 
RATIO: 7:1. DRY WEIGHT: 186 lb. 

PERFORMANCE 
90 hp at 2,475 rpm at sea lc,·cl. 

EQUIPMF.l\'T 
CARBURETOR: Bendix-Stromberg. IG:O.,. 

TIOl'": Seiurilla. STARTER: Delco-Remy. GEN· 
ERA TOR: Deleo-Remy. 

lUODEL: Cl45-2. 
DATA 

TYPE: 6 cylinder, air-cooled, horlxonlnll)· 
opposed. CAA TYPE CERTIFICATE: 253. 

SPECS 
l.ENGTH: 41 in. FUEL GRADE: 80 octane. 

BORE: 4.062 in. STROKE: 3.875 in. DIS. 
PLACE,IE!\'T: 301.37 en. ln. CO!IIPRESSIO:"' 
RATIO: 7:1. DRY WEIGHT: !!65 lb. 

PERFOR'IAI'iCE 
145 h1• at 2, tOO rpm at sea level. 

EQUIP'\fE..''T 
C.o\RBt:RETOR: ~1..-.eL IGNmO~: Scintilla. 

STARTER: Delco-Remy. GD"EBATOR: Delro· 
Rt"my. 

:UODEL: El85. 
DATA 

TYPE: 6 ryliader, .-ted. borlzout .. lty 
npposed. CAA TYPE CERTIFICATE: 246. 

SPECS 
LEXGTR: 46.66 ln. Fl!"'EL GRADE: 80 o, 

tane. BORE: 5 in. STROKE: 4 ln. DISPLACE· 
~TE..,.,'T: 471 en. in. CO~SIO:N RATIO: 
7:1. DRY WEIGHT: 350 Dt. 

PERFOIL'IIAJ'iCE 
205 hp at 2,600 rpm at oea I.enl. 

EQUIPMENT 
CARBL"RETOR: Betadb:-Stro...a....w. IGNITION: 

Sdntllla. STARTER: Pre.....,._ for direet 
·~ --· G~EB..<lTOB: Delco-Remy. 
This e~~Pne abo ...Uahle wtda f1111 AN acces
sory 1ec:tioa. 

:\lODEL: E-225. 
DATA 

TYPE: 6 ..,..._, ..._lecl. horizontally 
opposeo:l. CAA TYPE CF.1tTIFICATE: 267. 

SPECS 
u:-..;GTR: 48.4. ln. "T1"L GRADE: 80 octane. 

BORE: 5 in. STROKE: 4 t.. 
P£RFOR.-..4.NCE 

!!!!5 hp at 2.650 .,. 81 oea level. 
EQIIIPlWEl'iT 

CARBURETOR: s-di-.-Strombers. IGNI-
TIO:-i: N-intiDa. STAIITER: Eelip•e. GENERA. 
TOR: l)d.,..a.,..y. This ~- also available 

with fan AN --~ -· 

FAIRCHILD ENGINE DIVISION 
FAIRCHILD ENGINE & AIRPL-\~E CORP. 

Deer Park, Long Island. ~ ew York 

l\10DEL: J-44-R-3 (FT-lOlE) 
DATA 

TYPE: 1\Iilitary Inhabited Aircraft Turbojet 
(Commercial Inhabited Aircraft Turbojet). 

SPECS 
LENGTH: 90 in. DIAl\JETER: 22 in. 

WEIGHT: 370 lh. COJIIPRESSOR STAGES: 1 
mixed llow. TURBINE STAGES: 1. 

PERFOR!UANCE 
STATIC THRUST: 1,000 lb. RATED RPM: 

15,780. STARTER: Compressed air or electric. 

:\IODEL: J-44-R-288. 
DATA 

TYPE: Pil•dess _4.JNnlt Turbojet. 
~EC5 

1 F.'\GTR: 8a loa.. DIA~ETER: 22 in 
l'"EIGHT: ~ U.. CO!IIPRESSOR STAGES: 1 
mixN llow. TUaB1NE STAGES: 1. 

PERFOR~l'ICE 
STATIC TBRt:ST: 1,000 U.. RATED RPIII: 

15,7811 STAIITEit: Co--.1 air or electric. 
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MODEL: XJ83. 
DATA 

TYPE: 2,000 lb. thrust class. 

RE~IAIIKS 

Design and dc\·clopmntt of extremely light• 
weight, hi~h performance engine for pHoted 
ancl pilotle~s aerial vchi.·lcs. 

GENERAL ELECTRIC CO. 
AIRCRAFT GAS TURBINE DIVISIO~ 

Cincinnati, Ohio 

MODEL: ]79. 

RDIARKS 

SpccHicntions nnd pcrformanrc of tlw J79 

jet ~·ng:inr nrf• ~till da!'>..;ifit~f). It powers the 
Air Fnrr .. 's l.urklu.'NI F-1 U-1-A fighter and Con
vair B-:i8 !'"llpt·rsonir homher. The CJB05, n 
connncrdal ver ... ion of the ]79. ,,.jJI also power 
tlu Convair B80 conuncreial liner. 

SMALL AIRCRAFT ENGINE DEPARTMENT 
Lynn, Massachusetts 

!UODEL: T58. 

DATA 

TYPE: Small Aircraft gas turbine engine 
(turboshaft engine). 

SPECS 
LEI\"f;TH: 55 in. WIDTH 16 in. TOTAL 

WEIGHT 250 Ih. 
REMARKS 

Will be test flown fir~t part of 1957 in 
Sikorsky RSS an(l Vcrto] 11 .. 21 helicopters. 

JACOBS AIRCRAFT ENGINE CO. 
Pottstown, Pennsylvania 

MODEL: R-755A Series. 
DATA 

TYPE: 7 Cyl. air.coolcd, rad., CAA T.C. 237. 
SPECS 

LEI'iGTH: 39.5 in. DIA~IETER: 44 in. DIS· 
PLACEMENT: 757 ln. BORE: 5>j1 in. STROKE: 
5 in. COMPRESSION RATIO 6:1. FUEL 
GRADE: 80 octane. DRY WEIGHT: 505 Ih. 
CAHBURETOR: llcndix-Stromhcrg NA-R7 A. 
:IIAGNETOS: I MAG. Scintilla VNJU.7DF5. 
DISTRIBUTOR: Scintilla WL-7A with coil. 
STARTER: Eclipse. GENERATOR: Eclipse. 

PERFORMANCE 
TAKEOFF: 300 hp at 2,200 rpm. FUEL 

CONSUMPTION: .45 lh/hp hr. OIL CON
SUMPTION: .010/hp l>r. 

1\IODEL: R-755B Series. 
DATA 

TYPE 7 cy1. air-coolNl radial C.A.A.T.C. 237. 
SPECS 

J,ENGTH: 39.5 in. DIAMETER: 44 in. DIS
PLACEMENT: 757 in. BORE: 5.25 in. STROKE: 
5.00. COMPRESSION RATIO 6 :I. FUEL 
r.RADE: 80 octane. DRY WEIGIIT: 505 lh. 
CARBURETOR: Bendix-Stromberg NA-R7A. 
:lfAGI'iETOS: I MAG Srintilla VNM-7DF5. 
""'~'STRJHUTOR: S,•fntilla \~'L-7A with coil. 
STARTER: Eclipse. GENERATOR: Eclipse. 

PERFOR~IANCE 
TAKEOFF: 275 hp at 2,200 rpm. FUEL 

CONSUMPTION: .45 Ib/ hp hr. OIL CON
SU~IPTION .OIO lb/hp hr. 

LYCOMING DIVISION 
AVCO MFG. CORP. 

Stratford, Conn. 

MODEL: S0-580-AIB (0-580-3). 
DATA 

TYPE: 8 cylinder, air cooled, opposed, super• 
cbargcd, for horizontal or vertical helicopter in
stallation, 400 hp CAA TYPE CERTIFICATE: 
285. 

SPECS 
LENGTII: 46.67. WIDTH: 33.I2. HEIGHT: 

24.58. BORE: 4.875. STHOKE: 3.875. COl\1. 
PRESSION RATIO: 7.3 :1. DISI'LACEI\ff.NT; 
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578 cu. in. WEIGHT: 578 lhs. FUEL GRADE: 
IOO/I30. 

PERFORMANCE 
TAKE-OFF POWER: 400 hp. nt 3,300 rpm. 

RATED POWER: 350 at 3,000 rpm. FUEL CON· 
SU~IPTION: I6.5 gal per hr. at rated speed 
and 80 percent rated power. 

EQUIPMENT 
CARBURETOR: Bendix I'S-9llDE. MAGNE

TOS: Scintilla (2) S4LN.2o and (2) S411N·2I. 



ENGINES IN PRODUCTION 

I\IODEL: 0-290-D28. 
DATA 

TYPE: 4 cylinder, air cooled, horizontally 
oppo!'cd, direct drive, 1·10 hp CAA TYPE CER
TIFICATE: 229. 

SPECS 
LE!'i"GTII: 29.56. WIDTH: 32.24. HEIGHT: 

22.81. BORE: 4.875. STROKE: 3.875. CO~I
PRESSION RATIO: 7.0:1. DISPLACE~IENT: 
289.0 cu. ;n. WEIGHT: 26•1 lbs. FUEL GRADE: 
80/87. 

PERFOmiANCE 
TAKE-OFF POWER: 1•10 hp. at 2,800. 

RATED POWEll: 135 hp. at 2,600 rpm. FUEL 
CONSU~IPTION: 6.5 gal. per hr. at 2250 
rpm., cconon1y cruise. 

EQUIP~IEi'iT 
CARBURETOR: ~Iarvci-Schcbler IIIA-3FPA. 

~IAGNETOS: SdntHla S·lLN-20 and S4LN-21. 
GE!'i"ERATOR: Dclco-Rcmy 12 volt. STARTER: 
Dclco-Rcmy. 

l\IODEL: 0-340-AlA. 
DATA 

TYPE: 4 cylinder, air cooled, horizontally 
opposed, direct drive, 170 hp CAA TYPE CER
TIFICATE: 277. 

SPECS 
LEl'iGTH: 30.09. WIDTH: 32.55. HEIGHT: 

24.68. BORE: 5.125. STROKE: 4.125. CO)I
l'RESSION RATIO: 8.5:1. DISPLACEMENT: 
340.4 cu. ;n. WEIGIIT: (whh starter and 
generator) 278 lbs. FUEL GRADE: 91/96. 

PERFORMANCE 
TAKE-OFF and RATED POWER: 170 hp. @ 

2700 rpm. FUEL COi'iSUIIIPTION: 8.5 gal. per 
hr. at 2,350 rpm nnd 65 pcrt·cnt rated power. 

EQUIPIIIENT 
CARBURETOR: Marvci-Scheblcr IIIA4-5. 1\IAG

NETOS: ScintHla S4LN-20 and S4LN-21. GEN
ERATOR: Dclco-Rcmy 12 volt. STARTER: 
Dclco-Rcmy. 

l\IODEL: 0-340-BlA. 
DATA 

TYPE: 4 cylinder, air-cooled, horizontally 
opposed, direct drh:c 170 hp CAA TYPE 
CERTIFICATE: 277. 

SPECS 
LENGTH: 30.09. WIDTH: 32.55. HEIGHT: 

24.68. BORE: 5.125. STROKE: 4.125. COIII
PRESSION RATIO: 7.20:1, DISPLACEI\IENT: 
340.4 cu. ;n. WEIGHT: (wHh . starter and 
generator) 278 lbs. FUEL GRADE: 80/87. 

PERFORIIIANCE 
TAKE-OFF and RATED POWER: 168 hp at 

2,700 rpm. FUEL CONSUI\IPTION: 8.5 gal. 
per hr. at 2,350 rpm and 65 percent rated 
power. 

EQUIPJIIENT 
CARBURETOR: 1\larvci·Schcbler IIIA4-5. 

IIIAGNETOS: ScintHia S4LN-20 and S4LN-21. 
GENERATOR: Dclco-Rcmy 12 volt. STARTER: 
Delco-Rcrny. 

MODEL: G0-480-BlB. 
DATA 

TYPE: 6 cylinder, horizontally-opposed, air 
cooled, gear ddve, 270 hp CAA TYPE CERTIFI
CATE: 275. 

SPECS 
LE:\"GTH: <11.62 ;,.. WIDTH: 33.12 ;n. 

HEIGHT: 28.02 in. BORE: 5.125 ;n. STROKE: 
3.875 ;n. DISPLACEMEl'iT: 479.7. C0)1PRES
SIO:\" RATIO: 7.3 :1. WEIGHT: 438 lbs. FUEL 
GRADE: 80/87. 

PERFOR)IANCE 
TAKE-OFF POWER: 270 hp at 3,400 rpm. 

(2,180 prop rpm.). RATED POWER: 260 at 
3,000 rpm. FUEL COl'iSUMPTION: 14.1 gal. 
per hr. at 2,600 rpm., economy cruise. 

EQUIPMENT 
CARBURETOR: Bendix-Stromberg PS-5BD 

)IAG;~iETOS: SdntHia S6LN-50 and S6LN-51. 

l\IODEL: G0-480-BlD. 
DATA 

TYPE: 6 cylinder, horizontally-opposed, air 
roolcd, gear drive, 270 hp CAA TYPE CER
TIFICATE: 275. 

SPECS 
LEl\GTH: 38.64 ;n. WIDTH: 33.12 ;n. 

HEIGHT: 28.02 ;n. BORE: 5.125 ;n. STROKE: 
3.875 ;n. DISPLACDIENT: ·179.7. CO~lPRES
SION RATIO: 7.3:1. WEIGHT: 432 lbs. FUEL 
GRADE: 80/87. 

PERFOR~IAi'iCE 
TAKE-OFF POWER: 270 hp at 3,400 rpm. 

(2, 180 prop rpm). RATED POWER: 260 at 
3,000 rpm. FUEL CONSU~IPT!Ol'i: 14.1 gal. 
per hr. at 2,600 rpm., economy cruise. 

EQUIP31El"iT 
CARBURETOR: Bendix-Stromberg PS-5BD. 

~IAGl'iETOS: SdntHia S6LN-20, S6LN-2I. 

i\IODEL: G0-480-C2C6. 
DATA 

TYPE: 6 cylinder, gear drh·e, horizontally 
opposed, a;r cooled, 275 hp., CAA TYPE CER
TIFICATE: 275. 

SPECS 
LENGTH: 42.18. WIDTH: 33.12. BORE: 

5.125 ;n. STROKE: 3.875 in. COMPRESSION 
HATIO: 8:70:1. DISPLACEMENT 479.7 en. ;n. 
WEIGHT: •148 lbs FUEL GRADE: 100/130. 

PERFORMANCE 
TAKE-OFF POWER: 295 hp at 3,400 rpm. 

RATED POWER: 285 hp. at 3,100 rpm. FUEL 
CONSUMPTION: 13.5 gal. per hr. at rated 
speed and 60 Jlcrccnt rated power. 

EQUIPI\1ENT 
CARBURETOR: Bendix-Stromberg PS-58D. 

lllAGNETOS: Sdntilla S6LN-50 and S6LN-51. 

MODEL: G0-480-ClD6. 
DATA 

TYPE: 6 cylinder, gear drive, horizontally 
opposed, air cooled, 275 hp., CAA TYPE CER· 
TIFICATE: 275. 

SPECS 
LENGTH: 38.6•t. WIDTH: 33.12. BORE: 

5,125 in. STROKE: 3.875 ;n. COIIIPRESSION 
RATIO: 8.70:1 DISPLACEl\IENT 479.7 cu. in. 
WEIGHT: 438 lbs. FUEL GRADE: 100/130. 

PERFORMANCE 
TAKE OFF POWER: 295 hp at 3,400 rpm. 

RATED POWER: 285 hp at 3, 100 rpm. FUEL 
CONSUIIIPTION: 13.5 gnl. per hr. at rated 
speed and 60 percent rated power. 

EQUIPIIIENT 
CARBURETOR: BcmHx-Strombcrg PS-58D. 

IIIAGNETOS: ScintHia S6LN-20 and S6LN-21. 
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l\IODEL: G0-480-C2D6. 
DATA 

TYPE: 6 cylinder, gear drive, horizontal])· 
opposed, air cooled, 275 hi,·t CAA TYPE CER
TIFICATE: 275. 

SPECS 
LENGTH: 40.S9. WIDTH: 33.12. BORE: 

S.I2S in. STROKE: 3.87S in. CO)IPRESSIO:-i 
RATIO: 8.70:I DISPLACEMEJ.'IiT 479.7 cu. io. 
WEIGHT: 442 Ibs. FUEL GRADE: IOO/I30. 

PERFOR~IANCE 
TAKE-OFF POWER: 29S hp at 3,•100 

rpm. RATED POWER: 28S hp at 3,IOO rpm. 
FUEL CONSUJIIPTION: I3.S gal. per hr. at 
rated speed and 60 percent rated J»>l'l"cr. 

EQUIPJIIEl'iT 
CARBURETOR: Bendix-Stromberg PS-580. 

JIIAGNETOS: Scintilla S6LN-20 nnd S6LN-2I. 

lUODEL: G0-480-CIB. 
DATA 

TYPE: 6 cylinder, reduction gear drive, 
horizontally opposed, air cooled, 295 hp CAA 
TYPE CERTIFICATE: 27S. 

SPECS 
LENGH: 40.04. WIDTH: 33.I2. HEIGHT: 

27.46 in. BOHE: S:I2S in. STHOKE: 3.87S 
in. COJIIPRESSION RATIO: 8.70:I. DISPLACE
,HeN'f: 479.7 cu. in. WEIGHT: 4-64 lbs. FUEL 
GRADE: IOO/I30. 

PERFORJIIANCE 
TAKE-OFF POW .En:· 29S hp at 3,400 rpm. 

RATED POWER: 280 hp at 3,000 rpm. FUEL 
CONSU!IIPTION: I3.0 gal. per hr. at ratml 
speed and 60 percent rated power. 

EQUIPJIIENT 
CARBURETOR: Bendix-Stromberg PS-S8D. 

!IIAGNETOS: Scintilla, S6LN-20 and S6RN-2l. 

MODEL: G0-480-DIA. 
TYPE: 6 cylinder, reduction gear drive, 

horizontally opposed, air cooled, 295 hp CAA 
TYPE CERTIFICATE: 275. 

SPECS 
LENGTH: 40.04. WIDTH: 33.I2. HEIGHT: 

27.46 in. BOHE: S:I2S in. STROKE: 3.87S. 
CO!IIPRESSION RATIO: 7.30:i. DISPLACE
!IIENT: 479.7 cu. in. WEIGHT: 4S4 Jbs. FUEL 
GRADE: 80/87. 

PERFOR:IIANCE 
!AKE-OFF POWER: 27S hp at 3,400 rpm. 

RAf.t:D l>OWEH: 260 hp at 3,000 rpm. FUEL 
CONSU!IIPTION: I3.0 gal. per hr. at rated 
speed and 60 percent rated power. 

EQUIPMENT 
CARBURETOR: Ucmlix-Stromberg PS·S8D. 

l'IIAGNETOS: Scintilla, S6LN-20 and S6RN-2I. 

MODEL: 0-320. 
DATA 

TYPE: 4 cylinder, air cooled, horizontally 
opposed, direct drive, ISO hp CAA TYPE CER
TIFICATE: 274. 

SPECS 
LENGTH: 29.56. HJ;IGHT: 23.12. WIDTH: 

32.24. BORE S.I25. STROKE: 3.87S. DIS
PLACEl\IENT: 3I9 cu. in. COMPRESSION 
RATIO: 7.00:1. WEIGHT: 272 lbs. FUEL 
GRADE: 80/87. 

PERFOR!IIANCE 
TAKE-OFF and RATED POWER: ISO hp at 
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2.700 rpm. FUEL CO:"iSt;)JI'TI0:-1: 8.2 gal. per 
hr. at 2,350 rJlm., (!C'onomy cruise. 

EQUII'MEJ.'IiT 
CARBURETOH: :\lanci·S•·hcblcr 

)IAGNETOS: Sr·inrilln S-lL:-i"-20 and 
GEJ."iEHATOH: Dch·o-Hcorny, l 2 nnd 
STARTEH: Dclco-ll<·my. ------

lUODEL: GS0-480-AIA6. 
DATA 

:\IA4SPA. 
S·lLN·21. 
2•J. ,·olt. 

TYPE: 6 cylinder, horizontally opposed, 
geared, supercharged, 3•1·0 hp. CAA TYPE CER· 
TIFICATE: 284. 

SPECS 
LEI'IGTII: 42.22. JIEJGIIT: 33.08. WIDTII: 

33.I2. BORE: 5.I25. STHOKE: 3.875. DIS· 
PLACE~IEI\T: 479.7. CO)II'HESSION RATIO: 
7.3:1. WEIGHT: ·1-98 lbs. FUEL GHADE: IOO/ 
I30. 

PERFORMA;"'CE 
TAKE-OFF I'OWEH: 3·10 hp at 3,•1-00 rpm. 

(2,I80 prop. rpm). HATED I'UWEH: 320 bp. 
at 3.200 rpm. FUEL CU:"iSU~IPTIO:S: 16.0 gal. 
per br. nt 60 percent rated power at 2,600 rpm. 

EQUIP!IIENT 
CARBURETOR: llcndix PSII-7BDE. 1\IAGNE

TOS: Scintilla S6LN-20 and S6RN-21. 

J.UODEL: G0-480-F6. 
DATA 

TYPE: 6 cylinder, scar drive, horizontallr 
opposed, air cooled, 275 hp CAA TYPE CER
TIJ'ICATE: 275. 

SPECS 
LENGTH: •1-2.18 in. II EIGHT 28.02 in. 

WIIJTH: 33.I2 in. I'UEL GRADE: 80/87. 
BOHE: S.I2S ln. STROKE: 3.875. DISPLACE
)IEJ.'IiT: 479.7. CO~II'HESSION RATIO: 7.30:1. 
WEIGHT 442 lbs. 

PERFOlli)IANCE 
TAI<E-OFF POWEH 27S hp at 3,400 rpm 

(2I8 prop. rpm). RATED POWER 26S at 3100 
rpm. I'U.EL CONSU~IPTION I4.0 gal per hr. 
at 2,600 rpn1 and 60 percent rated power. 

EQUIP!IIENT 
CARBURETOR: Bendix-Stromberg PS·5·BD. 

MAGNETOS: Scintilla S6LN-SO and S6LN-SI. 

MODEL: G0-480-FIA6. 
DATA 

TYPE: 6 cylinder, gear drive, horizontally 
opposed, air cooled, 275 hp CAA TYPE CER
TIFICATE: 27S. 

. SPECS 
LENGTH: 40.S9 in. FUEL GRADE: 80/87. 

UORE: S.I2S in. STROKE: 3.87S. DISPLACE
!IIENT: 479.7. COl\IPRESSION RATIO: 7.30:I. 
WEIGHT: 436 lbs. 

PERFOlli,IANCE 
TAKE-OFF POWER 27S hp at 3,400 rpm 

(2I8 prop, rpm). RATED POWER: 26S at 
3,100 rpm. FUEL CONSU!IIPTION: I4.0 gal 
per hr. at 2,600 rpm and 60 percent rated 
power. 

EQUIPIIIENT 
CARBURETOR: llcndix-Stromberg PS-SBD. 

!IIAGNETOS: Scintilla S6LN-20 and S6LN-2l. 

J.UODEL: V0-435-AIB (0-435-23). 
DATA 

TYPE: 6 cylinder, air cooled, horizoutallr 
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opposed, for vertical hcliroptcr installation, 260 
hp. CAA TYPE CEHTIFICATE: 279. 

SPECS 
llli:IGHT: 35.17 in. WIDTH: 33.32. DEPTH: 

25.19. FUEL GRADE: 80/87. BORE: 4.875. 
STROKE: 3.875. DISPLACE~IE!\"T: •l3•t cu. 
in. CO~IPReSSION RATIO: 7.3:1. WEIGHT: 
•100 lb.. • 

PERFOR~IANCE 
TAKE-OFF: 260 hp. at 3,400 rpm. RATED 

POWER: 250 hp at 3,200 rpm. FUEL COJ'i. 
SU~IPTIO~: 20.0 ~al. per hr. at 80 percent 
rntt•d power. 

EQUIPMENT 
CARBUHETOR: Marvcl-Schchlcr ~IA•l-5. MAG. 

l'."ETOS: Scintilla S6LN-20 and S6RN-2l. Hand 
cranking provisions optional. 

JUODEL: V0-435-AIC (0-435-23A). 
DATA 

TYPE: 6 cYlinder, air cooled, l1orizontally 
opposed, for ~vertical helicopter installation 
260 hp. CAA TYPE CEHTIFICATE: 279. 

SPECS 
liE I GilT: 3·1. 73. WIDTH: 33.32. DEPTH: 

25.19. FUEL GRADE: 80/87. BORE: 4.875. 
STROKE: 3.875. DISPLACE~IENT: 43•t cu. in. 
CO~Il'RESSION RATIO: 7.3 :1. WEIGHT 396 
lhs. 

PERFORMANCE 
TAKE-OFF: 260 hp at 3,400 rpm. RATED 

POWER: 250 hp at 3,200 rpm. FUEL CON. 
SU~IPTIOJ'.": 20.0 1;al. per hr. at 80 percent 
rated power. 

EQUIP;IIENT 
CARBURETOR: ;\larvci-Schchlcr MA-•1·5 AA. 

liiAGJ'."ETOS: Scintilla S6LN-20 and S6RN-2l. 
Hand cranking pro'\·isions optional. New design 
crankcase and oil sump, hydraulic and fuel 
puntp drives. 

MODEL: V0-435-AID. 
DATA 

TYPE: 6 cylinder, air cooled, horizontally 
opposed, for ,·crtical helicopter installation 
260 hp. CAA TYPE CERTIFICATE: 279. 

SPECS 
HEIGHT: 34.73. WIDTH: 33.32. DEPTH: 

25.19. FUEL GRADE: 80/87. BORE: 4.875. 
STROKE: 3.875. DISPLACE~IEi'iT: 434 cu. in. 
COli!PRESSION RATIO: 7.3:1. WEIGHT: 396 
lhs. 

PERFORMANCE 
TAKE-OFF: 270 hp at 3,400 rpm. RATED 

POWER: 250 hp nt 3,200 rpm. FUEL CON
SUJ\IPTION: 20.0 gal. per hr. at 80 percent 
rated power. 

EQU!Pl\IENT 
CARBURETOR: lllan·ci-Schchlcr MA-4-5 AA. 

lllAGNETOS: Scintilla S6LN-20 and S6RN.21. 
Hand cranking provisions optional. New de
sign crankcase and oil sump. 

1\:IODEL: 0-360-AIA. 
DATA 

TYPE: 4 cylinder, horizontally opposed, nir 
cooled, 180 hp CAA TYPE CERTIFICATE: 286. 

SPECS 
LENGTH: 29.56 in. WIDTH: 33.37 in. 

HEIGHT: 24.68 in. DISPLACEJ\IENT: 361 cu. 
in. BORE: 5.125 in. STROKE: 4.375. COi\1. 

PRESSION RATIO: 8.50:1. FUEL GRADE: 
91/96. DHY WEIGHT: 282 lbs. 

EQUIPl\IE.c''iT 
CARBURETOR: Marvcl-Scheblcr l\IA4-5. 1\IAG. 

1\"ETOS: Scintilla S4LN-20, S4LN-21. STARTER: 
Dcl<'o-Rcmy. GENERATOR: Dclco-Rcmy. 

l\lODEL: 0-360-AIB. 
DATA 

TYPE: 4 cylinder, horizontally opposed, air 
cooled, 180 hp CAA TYPE CERTIFICATE: 286. 

SPECS 
LE!\"GTII: 29.56 in. WIDTH: 33.37 in. 

HEIGHT: 23.30 in. DISPLACDIENT: 361 cu. 
in. BORE: 5.125 in. STROKE: 4.375. C0:\1-
PRESSION RATIO: 8.50:1. FUEL GRADE: 
91/96. DRY WEIGHT: 285 lb. 

EQUIP~IEi\'T 
CARBURETOR: Bendix-Stromberg PS-5BD. 

~IAG!\"ETOS: Scintilla S•lLJ'."-20, S4LN-2I. 
STARTER: Dclco-Rcmy. GENERATOR: :Delco· 
Remy. 

l\IODEL: 0-360-i.HA. 
DATA 

TYPE: 4 cylinder, horizontally opposed, nir 
eoolcd, 180 hp CAA TYPE CERTIFICATE: 286. 

SPECS 
LENGTH: 29.56 in. WIDTH: 33.37 in. 

HEIGHT: 2·1..68 in. DISPLACE~IENT: 361 cu. 
in. BORE: 5.125 in. STROKE: 4.375. COJ\1-
PRF.SSION RATIO: 7.20:1. FUEL GRADE: 
80/87. 

PERFOR~IANCE 
TAKE-OFF and RATED POWER 168 hp at 

2,700 rpm. 
EQU!Pi\IE.t"T 

CARBURETOR lllarvc!.Schclhcr l\IA4-5. 1\IAG
:XETOS: Scintilla S·lLN-20, S,lLN-21. STARTER: 
Dclco-Rcmy. GENERATOR: Dclco-Rcmy. 

l\IODEL: G0-435-C2B (0-435-17). 
DATA 

TYPE: 6 cylinder, horizontally opposed, 
geared, air cooled. APPROVED TYPE CERTIFI. 
CATE 228, 240 hp. 

SPECS 
LENGTH: 41.62 in. WIDTH: 33.12 in. 

HEIGHT 28.02. WEIGHT: 435 lb. DISPLACE
i\IENT: 430.0 in. BORE: 4.875 in. STROKE: 
3.875. COJ\IPRESSION RATIO: 7.3 :1. FUEL 
GRADE: 80/87. DRY WEIGHT: 430 lb. 

EQUIPJ\IENT 
CARBURETOR: 1\larvel-Schcblcr l\IA4-5. 1\IAG. 

NETOS: Scintilla S6LN-50 and S6LN-5I. 

l\IODEL: G0-435-C2B2. 
DATA 

TYPE: 6 cylinder, horizontally opposed, 
geared, air cooled. APPROVED TYPE CER
TIFICATE 228, 240 hp. 

SPECS 
LENGTH: 38.64. WIDTH: 33.12 in. DIS. 

PLACEl\IENT: 430.0 in. BORE: 4.875 in. 
STROKE: 3.875. COMPRESSION RATIO: 7.3:1. 
FUEL GRADE: 80/87. DRY WEIGHT: 430 Ih. 

EQU!Pl\IENT 
CARBURETOR: lllarvcl-Schcbler IIIA4-5. 

l\IAGNETOS: Scintilla S6LN-20, and S6LN-2I. 
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MODEL: G0-480-DIA. 
DATA 

TYPE: 6-clindcr, horizontally opposed, air 
cooled. 275 hp TYPE CERTIFICATE: 275. 

SPECS 
LENGTH: 40.29 in. WIDTH: 33.12 in. DIS· 

PLACEMENT: 479.7 cubic in. BORE: 5.125 in. 
STROKE: 3.875. CO!UPRESSION RATIO: 7.3:1. 
FUEL GRADE: 80/87. DRY WEIGHT: 453 lb. 

EQUIPMENT 
CARBURETOR: Bendix-Stromberg PS-5BD. 

MAGNETOS: Seintillla S6LN-20. STARTER: ao· 
ccssorics cross-wise ntountcd. 

MODEL: 0-235-Cl. 
DATA 

TYPE: 4 cylinder, air-cooled, horizontally 
opposed; 115 hp CAA TYPE CERTIFICATE: 
223. 

SPECS 
LENGTH: 29.56 in. FUEL GRADE: 80 oc· 

tane. BORE: 4.375 in. STROKE: 3.875 in. 
DISPLACE!UENT: 233.3 cu. in. COMPRES· 
SION RATIO: 6.75:1. DRY WEIGHT: 236 
lb. with hub and accessories. WEIGHT PER 
HP: 2.05 lb. 

PERFORI\IANCE 
TAKE-OFF POWER: 115 hp 2,800 rpm. 

CRUISE: 86 hp at 2,350 rpm. FUEL CON· 
SUDIPTION: .52 lb. per hp hr. OIL CON
SUMPTION: .012 lb. per hp hr. 

EQUIPMENT 
CARUURETOR: Dlarvel • Schebler l\IA-3A. 

IGNITION: Dual Scintllla S4LN-21. STARTER: 
Delco-Remy. GENERATOR: Delco-Remy. 

MODEL: 0-435-A. 
DATA 

TYPE: 6 cylinder, air-cooled, horizontally 
opposed. CAA TYPE CERTIFICATE: 228. 

SPECS 
LENGTH: 38.10 in. FUEL GRADE: 80 octane. 

BORE: 4.875 in. STROKE: 3.875 in. DIS
PLACEMENT: 434 cu. in. CODIPRESSION 
RATIO: 6.5:1. DRY WEIGHT: 392 lb. with 
hub and accessories. WEIGHT PER HP: 2.06 
lb. 

PERFORMANCE 
TAKE-OFF POWER: 190 hp at 2,550 rpm. 

CRUISE: 145 hp at 2,300 rpm. FUEL CON· 
SUMPTION: .52 lb. pu hp hr. Oil. CONSUMP
TION: .0012 lb. per hp hr. 

EQUIPMENT 
CARBURETOR: Marvel Schehler l\IA-4-5 

IGNITION: Dual Scintilla S6LN-50. STARTER: 
Delco-Remy. GENERATOR: Dclco·Remy. 

MODEL: GS0-580-D. 
DATA 

TYPE: 8 cylinder, air-cooled, horizontally 
opposed, geared; super charged. CAA TYPE 
CERTIFICATE: 256. 

SPECS 
LENGTH: 57.08 ln. FUEL GRADE, 100/130 

octane. BORE: 4.875 in. STROKE: 3.875 in. 
DISPLACEMENT: 578 cu. in. COMPRESSION 
RATIO: 7.30:1. WEIGHT: 610 lb. 

PERFORMANCE 
TAKE-OFF POWER: 400 lap. FUEL CON· 

SUMPTION: .57 lb. per hr. 
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EQUIPME:-.T 
CARBURETOR: !Hendix. IGNITION: Scintil

la. FUEL PU~IP: Pesco. 

l\IODEL: S0-480. 
DATA 

TYPE: 6 cylinder, aircoolcd, supercharged, 
helicopter engine for borJzontal or vertical in· 
stallation. 

SPECS 
DISPLACE)IENT: 479.7 cu. in. BORE: 5.125 

in. STUOKE: 3.875 in. CO~IPRESSIQN RA
TIO: 7.3:1. FUEL GRADE: 100/130. DRY 
WEIGHT: 444 lb. WIDTH: 33.12 in. LENGTH: 
:18.53 in. 

PERFOR)IANCE 
COl\"TINUOUS Ill': 325 at 3,200 rpm. FUEL 

COi'iSU~Il'TION: 25 gals.jhr. at 1!0 percent 
normal, 3.200 rpnt. 

EQUIP!UENT 
CARBURETOR: Bendix I'S7BD. MAGNETOS: 

Scintilla S6RN2U, 21. 

MODEL: -76A & -76B. 
DATA 

TYPE: R-1820, 9 (radial) cylinder aircooled; 
1,275 rated hp. 

SPECS 
LENGTH: 48.50 in. HEIGHT: 54.95 in din. 

BORE: 6.125 in. STROKE: 6.875 ln. DIS
I'LACE!UENT: 1,820. CO)JPRESSIO.:\' RATIO: 
6.80:1. FUEL GRADE: 100/130. WEIGHT: 
1,380:0 lb. 

PERFORMANCE 
TAKE-OFF POWEH and Sl'EED: 1,425 at 

2, 700 rpm. RATED l'OWER and SPEED: 1275 
at 2500 rpm. FUEL CONSU~IPTION: • 700 lb. 
per bbp. per hr. 

EQUIP!UENT 
CARBURETOR: I'D12K18. !UAGNETO: Bosch 

S9LU-3. 

:tuODEL: -80. 
DATA 

TYPE: R-1820, 9 (radial) cylinder nircoolcd 
1,275 rated lap, CAA TYPE CERTIFICATE: 259: 

SPECS 
LENGTH: 48.50 in. HEIGHT: 54.95 in. dia. 

BORE: 6.125 in. STROKE: 6.875 in. DIS
PLACEMENT: 1,820. COlUPRESSION RATIO: 
6.80:1. FUEL GRADE 100/130. WEIGHT: 
1,404 lb. 

PERFORI\IANCE 
TAKE-OFF POWER and SPEED: 1,475 bhp. 

at 2,800 rpm. RATED POWER and SPEED: 
1,275 hhp. at 2,500. FUEL CONSUMPTION: 
.700 lb/bhp. hr. 

EQUIPMENT 
CARBURETOR: PD12K18. 1\IAGNETO: Bosch 

S9LU-3. 

1\:IODEL: -82. 
DATA 

TYPE: R-1820, 9 (radial) cylinder aircooled, 
1,275 rated hp. CAA TYPE CERTIFICATE: 259. 

SPECS 
LENGTH: 50.10 in. HEIGHT: 55.74 in. din. 

BORE: 6.125 in. STROKE: 6.875 in. DIS
PLACEl\IENT: 1,820. COMPRESSION RATIO: 
6.80:1. FUEL GRADE: 115/145. WEIGHT: 
1,469 lb. 
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PERFOR.,IANCE 
TAKE-OFF POWER and SPEED: 1,525 at 

2,800 rpm. RATED POWER nnd SPEED: 1275 
nt 2,500 rpm. FUEL ONSU~IPTION: .677 Ib/ 
bhp./hr. 

EQUIPl\IEl'o"T 
CARBURETOR: PD12KI8. ~IAGNETO: Scin· 

tilla ~lodcl D9LN-2. 

1\IODEL: -84. 
DATA 

TYPE: R-1820, 9 (radial) c)· Iinder aircoolcd, 
I,275 rated hp. CAA TYPE CERTIFICATE: 259. 

SPECS 
I. ENG Til: 52.00 in. IIEIGUT: 55.74 in. din. 

BORE: 6.125 in. STROKE: 6.875 ln. DIS
PLACE)IENT: 1,820. CO)IPRESSION RATIO: 
6.80:1. FUEL GRADE: 115/145. WEIGHT: 
1,405 n ... 

PERFOR."ANCE 
TAKE-OFF POWER and SPEED: 1,525 at 

2,800 rpm. RATED POWER and SPEED: 1,275 
at 2,500. FUEL CONSU~IPTION: .677 lb/ 
bhp./hr. 

EQUIPMENT 
CARBURETOR: PD12R1. MAGNETO: Scin· 

tilla D9LN-2a 390 fron1 horizontal nose up. 

l\IODEL: -86. 
DATA 

TYPE: R-1820, 9 (radial) cylinder nircooled, 
1,275 rated bp. CAA TYPE CERTIFICATE: 243, 

SPECS 
LENGTH: 48.50 ln. HEIGHT: 54.95 ln. din. 

BORE: 6.125 in. STROKE: 6.875 in. DIS
PLACEMENT: 1,820. COMPRESSION RATIO: 
6.80:1. FUEL GRADE: 100/130. WEIGHT: 
1,385 lb. 

PERFORMANCE 
TAKE-OFF POWER nnd SPEED: 1,425 at 

2,700 rpm. RATED POWER and Speed: 1275 
nt 2,500. FUEL CONSU~IPTION: .695 lb/bhp./ 
hr. 

EQUIPMENT 
CARBURETOR: PD12K18. l\IAGNETO: Bosch 

S9LU-3. 

l\IODEL: -103. 
DATA 

TYPE: R-1820, 9 (radial) cylinder alrcooled, 
1,275 rated hp. CAA T"\'PE CERTIFICATE: 243. 

SPECS 
LENGTH: 48.50 in. HEIGHT: 54.95 ln. dia. 

BORE: 6.125 in. STROKE: 6.875 in. DIS· 
PLACE~IEl'"T: 1,820. CO)IPRESSION RATIO: 
6.80:1. FUEL GRADE: 100/130. WEIGHT: 
1,350 lb. 

PERFORMANCE 
TAKE-OFF POWER and SPEED: 1,425 at 

2,700 rpm. RATED POWER and SPEED: 1,275 
at 2,500. FUEL COi'iSU~IPTION: .700 lb/hhp.1 

hr. 
EQUIPMENT 

CARBURETOR: PD12K19. l\IAGNETO: Bosch 
S9LU-3. 

l\IODEL: -3. 
DATA 

TYPE: R-1300, 7 (radial) cylinder aricooled, 
700 bbp. rated hp. 

SPECS 
Lfu~GTH: 49.68 ln. HEIGHT: 50.45 in. dia. 

BORE: 6.125 in. STROKE: 6.312 ln. DIS· 
PLACE~IENT: 1,300. CO~IPRESSION RATIO: 
6.20:1. FUEL GRADE: 91/96. WEIGHT: 1,080 
lb. 

PERFORMANCE 
TAKE-OFF POWER and SPEED: 800 bbp. at 

2,600 rpm. RATED POWER and SPEED: 700 
hbp. at 2,400 rpm. FUEL CONSUJIIPTION: .700 
lb/bhp./br. 

EQUIPMENT 
CARBURETOR: Bendix PD9Gl. MAGNETO: 

Bosch S7LU-S. 

MODEL: -4. 
DATA 

TYPE: R-1300, 7 (radial) cylinder aireooled, 
700 bhp. rated bp. 

SPECS 
LENGTH: 48.12 in. HEIGHT: 50.45 in. dia. 

BORE: 6.125 ln. STROKE: 6.312 in. DIS· 
PLACEJIIENT: 1,300. COJIIPRESSION RATIO: 
6.20:1. FUEL GRADE: 91/96. WEIGHT: 1,092 

lb. 
PERFORJIIANCE 

TAKE-OFF POWER and SPEED: 800 bhp. at 
2,600 rpm. RATED POWER and SPEED: 700 
bhp. nt 2,400 rpm. FUEL CONSUl\IPTION: .720 
lb/bhp./hr. 

EQUIPMENT 
CARBURETOR: Bendix PD9F1. 1\IAGNETO: 

Bosch S7LU-3. 

PRATT & WHITNEY AIRCRAFT 
DIVISION OF UNITED AIRCRAFT CORP. 

East Hartford, Conn. 

l\IODEL: Twin Wasp D Series, (R-
2000). 

DATA 
TYPE: 14 cylinder, air-cooled, rndlal. CAA 

TYPE CERTIFICATE: 230. 

SPECS 
DIAJIIETER: 49.1 in. LENGTH: 59.66 ln. 

FUEL GRADE: 100/130. BORE: 5.75 ln. 
STROKE: 5.5 ln. DISPLACEJIIENT: 2,004 eu. 

in. COl\IPRESSION RATIO: 6.5 :1. DRY 
WEIGHT: Single speed, 1,585 lb.; two speed, 
1,605 lb. 

PERFORl\IANCE 
TAKE-OFF: 1,450 at 2,700 rpm and 1,000 

it. NORMAL RATED POWER: 1,200 hp at 
2,550 rpm nnd 5,000 {t. 

EQUIPl\IENT 
CAIUJURETOR: Stromberg PD-12F13. lGNI. 

TlON: two SelntUin SF-14LN-8. 
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REniARKS 
Powers Douglas C-54 military transport, work

horse of World War II, tho Berlin Airlift and 
the Trans .. Pacific Airlift in support of the 
Korean campaign. 

MODEL: Double Wasp CA and CB 
series, (R-2800) 

DATA 
TYPE: 18 cylinder, air·coolcr], radial. CA.4. 

TYPE CERTIFICATES: 231 and 264. 

SPECS 
DIAMETER: 52.8 in. LENGTH: 81.4!> in. 

FUEL GRADE: 100/130 or 108/135. BORI> 
5.75 in. STROKE: 6 in. DISPLACEME!'I"T: 
2,804 cu. in. COMPRESSION RATIO: 6.75 to I. 
DRY WEIGHT: Two speed, 2,390 lb.; single 
speed, 2,357 lb. 

PERFOR~IANCE (OB3) 
TAKE.OFF POWER: 2,400 hp nt 2.800 rpm 

at 4,000 ft. with water injection; 2,050 hp a.t 
2.700 rpm at 6,000 Ct. dry. NOR~IAL RATED 
POWER: 1,800 hp at 2,600 rpm nt 8,500 Ct. 

EQUIPMENT 
CAR,BURETOR: Stromberg PR-58E5. IGNI· 

TION: Scintilla DLN-10 low tension. CB16, same 
in low, but has maximum continuous rating in 
high of 1,700 hp. 

REMARKS 
The CA series includes the .3, -15, and -18 

models. The CB series includes the .3, -4, -16 
and -17 models. Essential difFerence.!! are in 
supercharger gear ratios and wci~hts. 1\-fost other 
parts are interchangeable. l\lilitary versionR of 
the Double Wasp power the foliowin~ procluc· 
tion aircraft: Bell XHSL .. :t l•clicopter. Faircl•i1•l 
C .. I2.~ transport. Convair T .. 29 trainer. Douglas 
C .. ll8A cargo, Grumman AF-25 and ·2W hunter• 
killer teams, North American AJ-1 carrier 
bomber. Commrrdal VPrsion!'l power the Con· 
"·air 240 and 340 transports, Dou,:!las DC-6, -6A. 
and -6B transports and l\fartin 2-0-2A and 
4·0·4 transports. 

lUODEL: Turbo-Wasp 148 (1T-7) 
DATA 

TYPE: Centrifugal-flow turbojet. 

SPECS 
DIAMETER: 50.50 in. LENGTH: 109.75 ln. 

CO:\IPRESSOR: douhlc-cntry, single-stage, ccn
t•ifugal.flow. WEIGHT: 2,080 lb. FUEL: Kc•o
sene, gasoline or special jet fuel. 

PERFOR~IANCE 
TAKE-OFF POWER: 7,2:;0 I h. th•ust. ~IILJ. 

TARY RATI:\'G: 7,250 I h. thrust. NOR"AL 
RATING: 5,600 I h. th•ust. CRUISE RATil\'G: 
.1,750 lb. or 3,100 lh. thrust. 

REMARKS 
Tl1e J48 powers the NaYy's Grumman F9F-5 

Panther and the swept-win~ F9F-6 an(l F9F-8 
and the Lockheed F-9'1·C nll•w(_•athcr intcrt'<·ptor 
for the Air Force. 

MODEL: Tm·ho-\Va~p PT2G-l. 
DATA 

TYPE: Axial-flow turboprop. 

SPECS 
DIA~IETER: 34.06 in. I.E:\'GTII: 156.8 in. 

COlUPRESSOR: Muhi·stage n:daJ.flow. TUR
UINE: th•ee·stage, axial-flow. WEIGHT: 2,590 
lb. FUEL: JP-4. 

PERFOR~IANCE 
TAKE-OFF POWER: 5,500 hp. FUEL CON

SUMPTION: 0.63 lb. hp hr. 

MODEL: Turbo-Wasp 157 (1T-3) 
DATA 

TYPE: Twin-spool axial-flow turbojet. 

REMARKS 
Specifications nnd performance arc still clns· 

sified other than mention that engine is in th(' 
1 0,000 lb. thrust class. It powers tl1e Air 
Force's Boeing- B-52 long .. range bomber, the 
North American F .. Joo, l\IcDonncll F-101, Con· 
• :-;,. F-1 02. and the Navy's Douglas F4D fighter, 
A:~D lwrnbcr and Chance Vought XF8U 
fil!hlcr. The J-57 also powers the Boeing 707. 
The fighter aircraft nrc powered by afterburner 
versions of the j .. 57 engine. 

WESTINGHOUSE ELECTRIC CORP. 
AVIATION GAS TURBINE DIVISION 

P. 0. Box 288, Kansas City, Mo. 

MODEL: 134-WE-36. SPECS 

DATA 
TYPE: Axial-flow turbojet. 

SPECS 
DIAMETER: 27 in. LENGTH: 1ll.4 in, 

HEIGHT: 34.7 in. WEIGHT: 1,207 lb. COM
PRESSION RATIO: 4.35. 

PERFORMANCE 
TAKE-OFF THRUST: 3,400 lh. at 12,5110 

•prn. OPERATING ALTITUDE: 45,1100 ft. 

MODEL: X18I-WE-3. 
DATA 

TYPE: Axial-flow turbojet. 
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Small, ligbt-weight turbojet initially designed 
for drones and missiles. 

PERFORniANCE 
All other information classified. 

MODEL: 154-WE-2. 
DATA 

TYPE: Axial-flow turbojet. 

SPECS 
:1\Iedium size, light .. weight turbojet designed 

(or high altitude piloted aircraft. 

PERFORMANCE. 
i\11 other information classified. 
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\iVRIGHT AERONAUTICAL DIVISION 
CURTISS WRIGHT CORP. 

Wood-Ridge, N. ]. 

:\IODEL: R-l300-2A & 2B. 
DATA 

TYPE: 7-Cylindcr, .-\ir•l'oolcd, Radial. 

SPECS 
LE:-iGTII: -18.10 in. WIDTH: 50.45 in. 

WF.IGIIT: 1.067 I h. DIS!'LAC.E)IF.:'\T: 1,300 cu. 
in. BOHE: <>.125 in. STHOKE: 6.312 in. CO)J. 
PHESSIO:\" HATIO: 6.2 tn I. FUEL GHADE: 
91/98. CAIIBUIIETOII: Strumhcr:; l'll9Fl. )IAG
:'iETO: Bn..-dt SF-7LU-2. 

PERFOR)!Al'iCE 
TAKEOFF liP: 800 at 2,600 rpm. l'<OIDIAL 

IL\ TED liP: 700 .:11 2~-100 qun. up tn 3,000 f~. 
)IILITAHY IIATI;'\G: 800 at 2600 rpm at 3500 
ft. FUEL CO;'\SU)IPTIO;'\: .72 I h. per bhp. lu·. 
OIL CO:\"SU.'IPTIO::\': .023 lh. per hhp hr. at 
norznal rated power. 

REMARKS 
This t'nginc designed for hlimp and hclit·optt·r 

iP.'.tnllations; also the R-l:J00-3. 

l\IODEL: R-1300-3. 
DATA 

TYPE: 7 Cylinder, Air Cooled, Radial. 

SPECS 
LEl'iGTll: 49.68 in. WIDTH: 50.45 in. 

WEIGHT: 1,080 lb. DISPLACDIEl'iT 1,300 cu. 
in. BORE 6.125 in. STROKE: 6.312 in. CO~I
PHESSION HATIO: 6.2 to 1. FUEL GHADE: 
91/96. CARBUHETOH: Bendix PD9Gl. MAG
NETO: A mer. Bosch S7LU-3. 

PERFORJIIANCE 
TAKEOFF HP: 800 at 2,600 rpm. NORMAL 

RATED liP: 700 at 2,400 rpm. MILITARY 
RATING: 800 at 2600 rpm at 3500 ft. FUEL 
CONSUMPTION: .720 lb. per hhp-hr. at nor
mal rated power. OIL CONSUMPTION: .020 lb. 
per hl1p hr. at normal rate() power. 

REMARKS 
Current production installation is Sikorsky 

H-19 helicopter. Designed for operation at 39° 
angle nose-up. Din~ct drive. Connncrcinl version 
990C7BA1 installed in Sikorsky S-55. 

MODEL: R-1300-4. 
DATA 

TYPE: 7-Cylinder, Air Cooled, Radial. 
SPECS 

LENGTH: 48.10 in. WIDTH: 50.70 in. DIS
PLACEMENT: 1,300 cu. in. BORE: 6.125 in. 
STHOKE: 6.312. CO<Ill'RESSION HATIO 6.20:1. 
FUEL GRADE: 91/96. DRY WEIGHT: 1,092 lb. 
CARBURETOR: Bendix PD9Fl. 1\IAGNETOS: 
Bosch S7LU-3. 

PERFORJIIANCE 
TAKE-OFF HP: 800 at 2,600 rpm. IIIILI

TAHY HATING: 800 at 2,600 rpm at 3,5(/0 ft. 
NORl\IAL HATING: 700 at 2,400 rpm up to 
5,000 ft. SPECIFIC FUEL CONSUMPTION: • 720 
lb. per bhp-hr .. :-at norntal rated power. OIL 
CONSUMPTION: .025 lb. per hhi•·hr. at normal 
rated power. 

REMARKS 
Installation-Goodyear Blimp ZS2G-l. 

crcnscd strength gears in rear section. 
In-

l\IODEL: R-1820-86. 
DATA 

TYPE: 9-Cylindt·r, Air-Cooled, Radial. 

SPECS 
LE2'iGTII: 48.3•1 in. WIDTH: 55.27 in. DIS

!'LACE)IE:'I"T: 1.820 cu. in. BOllE: 6.125 in. 
STHOKE: 6.875. CO~IPHESSIO:'I" RATIO 6.80:1. 
Fl'EL GRADE: 100/130. DRY WEIGHT: 1,385 
I h. CARBURETOH: Bendix PD-12K18. ~IAG
:\"F.TOS: Bn>eh S9LU-2. 

l'ERFOH)IA:\"CE 
TAKE-OFF Ill': 1,·125 at 2, 700 rpm. ~IILI

'fAHY RATI.:XG: l,•l-25 at 2,700 rpm at 2,000 
fl. :\"OR:\IAL RATI!:'\G: 1.275 at 2,500 rpm up 
tn 3,100 ft. SPECIFIC FUEL COl'iSUMI'TION: 
.693 lb. per hhp-hr. at normal raled power. 
OIL CO:\"SU)(I'TIO:'i: .023 lb. per hhp-hr. at 
norntnl rated power. 

ilDIAHKS 
lnst~tllation: l"orth American T-28B. Com

mercial ·n_•rsion 987C911Dl installed in Lcarstar 
.II ark I. 

l\IODEL: R-1820-82. 
DATA 

TYPE: 9-Cylindcr, Air-Cooled, Radial. 

SPECS 
LE;'\GTII: 50.07 in. WIDTH: 55.7 4 in. DIS

PLACE)IENT: 1,820 cu. in. BOllE: 6.125 in. 
STHOKE: 6.875. CO)II'HESSION RATIO 6.80:1. 
FUEL GHADE: 115/1•15. DHY WEIGHT: 1,469 
lb. CAHBUHETOH: Bendix PD-12K-18. !IIAG. 
;'\ETOS: Bendix Scintilla D9LN-2. 

PERFORJIIANCE 
TAKE-OFF UP: 1,525 at 2,800 rpm. JIIILI

TAHY HATING: 1,425 at 2,700 rpm at 2,400 
ft. l'iOHMAL RATING: 1,275 at 2,500 rpm 
up to 3,500 ft. SPECIFIC FUEL CONSU~IP
TIOJ\': .677 lh. per hhp-hr. at normal rated 
power. OIL COi'iSUl\IPTION: .025 lb. per 
hhp-hr. at normal rated power. 

REJIIARKS 
Installation: Grumau S2t•'. Similar to Coxn

Jncrcial 982C911El which is installed in Burel .. 
Dubois HU .. 321 and HD-323. 

l\IODEL: R-1820-84. 
DATA 

TYPE: 9 .. Cylindcr, Air-Cooled, Radial. 
SPECS 

LENGTH: 50.07 in. WIDTH: 55.74 in. DIS
PLACE~IENT: 1,820 cu. in. BOllE: 6.125 in. 
ST,HOKE: 6.875. COMPRESSION RATIO 6.80:1. 
FUEL GRAilE: 115/145. DHY WEIGIIT: 1,405 
lb. CAHBURETOR: Bendix PD-12RI. 1\IAG
NETOS: Bendix Scintilla D9LN-2. 

PERFORMANCE 
TAKE-OFF: 1,525 at 2,800 rpm. l\IILITARY 

RATING: 1,425 at 2,700 rpm at 2,400 ft. 
NOHMAL HATING: 1,275 at 2,500 rpm up to 
3,500 ft. SPECIFIC FUEL CONSUMPTION: 
.677 lb. per bhp-hr. nt normal rated power. 
OIL CONSUJIIPTION: .025 lh. per hhp-hr. at 
normal rated power. 
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REMARKS 
Installation: Sikorsky Ilclicoplcr 11-3-1.. Com• 

mercia! version 989C9IIEI, 2 installed in 
Sikorsky S-58 Helicopter. 

l\IODEL: R-1820-88. 
DATA 

TYPE: 9-Cylinder, Air-Cooled, Radial. 
SPEf:S 

LEl\"GTII: 58.1!9 in. WIDTH: 55.7'1 n. DIS
PLACE}IENT: 1,820 '""· in. ROllE: li.125 in. 
STROKE: 6.875. C031PIIESSION IIATIO 6.80:1. 
FUEL GRADE: 100/130. DRY WEIGHT: 1,560 
I h. Carhuretor: n(·ndix PD-12K18. MAGNETOS: 
Bendix Sdntilla D9J .. N-2. 

PERFOR}!Al'"CE 
TAKE-OFF liP: 1,525 at 2,800 rpm. 1\111 .. 1 .. 

TAllY RATING: 1,<125 at 2,700 rpm at 2,,100 
ft. NOR}IAL HATING: 1.275 at 2,500 rpm up 
tf) :~.;>00 ft. SPECIFIC FUEL CO:\'SU:'\IPT!ON: 
.677 lb. per l•hp-hr. :tl normal ratt!d power. 
OIL CONSU}IPTION: .025 lb. per bhp·hr. at 
norn1al rated power. 

RE}IARKS 
Installation: Goodyear ZPG-3'V Blimp. This 

engine has strengthened two-piece nose section 
wHit 60A prop shaft spline size. 

MODEL: R-1820-103. 
DATA 

TYPE: 9-Cylinder, Air-Cooled, Iladial. 
SPECS 

LENGTH: 48.35 in. WIDTH: 55.25 in. DIS
PLACE}IENT: 1,820 cu. in. ROllE: 6.125 in. 
STIIOKE: 6.875. COMPRESSION IIATIO 6.80:1. 
FUEL GRADE: 100/130. DRY WEIGHT: 1,362 
lb. CARRURETOR: Bendix PD12K19. MAG. 
NETOS: Bosch S9LU-3. 

PERFORMANCE 
TAKE-OFF liP: 1,425 at 2, 700 rpm. MILI

TARY RATII'iG: 1,425 at 2,700 rpm at 
1,000 ft. NORMAL RATING: 1,275 at 2,500 
rpm up to 3,000 ft. SPECIFIC FUEL CON
SU~IPTION: .700 lb. per bhp-hr. at normal 
rated power. OIL CONSUMPTION: .025 lb. 
per hhp-hr. at normal rated power. 

RE~IARKS 

Installation: Vertol 1-Iclicoplcr 11-21. Com
mercial version 977C911Ul installed in Vc1•tol 
Helicopter PH-4·2. 

MODEL: R-3350-26WB. 
DATA 

TYPE: 18 Cylinder, Air Cooled, Radial. 
SPECS 

LENGTH: 80.81 in. WIDTH: 55.62 in. 
WEIGHT: 2,953 lb. D!Sl'LACE}IENT: 3,350 cu. 
in. BORE: 6.125 in. STROKE: 6.312 in. COi\1. 
PRESSION RATIO: 6.7:1. FUEL GRADE: 
115/145. CARBURETOR: PR58Ul. MAGNETO: 
Scintilla DLN-9. 

PERFORJ\IANCE 
TAKEOFF liP: 2,700 at 2,900 rpm. ~JILI

TAHY HATING 2700 at 2900 rpm at 3700 ft. 
NORMAL RATED liP: 2,:lOO at 2,600 rpm up 
to 6200 ft. FUEL CONSUJIIPTION: .720 lb. per 
bhp hr. OIL CONSUMPTION: .030 lb. per bhp 
hr at normal rated power. 

HE!\IAHKS 
Installation: Douglas AD7. 
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:HODEL: R-3350-32\V (Turbo Cnnt· 
pound). 

DATA 

TYPE: 18-Cylinder, Air-Cool<•d, Haolial. 
SPECS 

LE~GTII: 91.80 in. \VIDTII: 56.59 in. DIS· 
I'LACE~IEI'iT: :1,:150 <'II. in. BOHE: 6.125 in. 
STROKE: 6.:1l2. f:O}Il'HE,;SIO:>; HATIO: 
r •. 70 :I. FUEL GHADE: li 5/J.I5. DHY WEI GilT: 
:1,:;21 lb. CAHBUIIETOII: Il<·rulix PR51lS2. 
)lAGNETOS: ll<·rulix Sdntilla IJI.:-\9. 

l'ERFOIDIA:\CE 
TAKE-OFF III': 3,700 at 2,900 rpm. ~IILI

TAHY HATII\G: :!,'120 at 2.900 rpm at 2,400 
ft. :'\OR,IAL RATI:'\G: 2,!150 at 2.1ill0 rpm up 
tn '1,100 ft. SPECIFIC FUEL CO;IOSU}IPTION: 
.660 lh. JH'r hhp-hr. at normal ralt•d powt•r. 
OIL CO:'\SU'II'TION: .022 I h. per hhp-hr. at 
nortnal ralcd power. 

HE,IAHKS 
instalbtion: Lnc·kccd P2Y-5-7, :'\lartin P5:\[ .. 2. 

.\iiHtary version of tlw carH,•r model<> Turbo 
Compound arc in:.lallcd in R7U l, C-119, C and 
HC-121, \\'VI, 2 and 3. 

l\IODEL: 981TC18EAI 
Compound). 

(Tu..JJO 

DATA 
TYPE: 18-Cylindcr, Air-Cooled, Rntlial. 

SPECS 
LENGTH: 89.53 in. WIDTH: 56.59 in. DIS

PLACEMENT: 3,:150 cu. in. BOHE: 6.125 in. 
STROKE: 6.312. COMPHESSIOI'i RATIO 6.70:1. 
FUEL GHADE: ll5/1,l5. mn: WEIGHT: 3,651 
lb. CAHBURETOH: Bendix PH58S2. 1\IAG
NETOS: Bendix Scintilla DLN9. 

PEHFORMANCE 
TAKE-OFF UP: 3,700 at 2,900 rpm. NOll

MAL RATED UP: 2,850 at 2,600 rpm. CRUISE 
~ATI';D liP: 1,910 at 2,400 rpm. FUEL CON
SU.\ll TION: .64·5 lb. per blrp hr. OIL CON
SU,\IPTION: .022 lb. per bhp-hr. 

REMARKS 
Installation: CL28 llristol llritannia for UCAF. 

MODEL: ~81 TC18EA1-2 and 3. 
DATA 

TYPE: 18 Cylinder, Air Cooled, Hadial. 

SPECS 
LENGTli: 89.53 in. WIDTH: 56.59 in. 

WEIGliT: 3,645 lb. DISPLACEMENT: 3,350 cu. 
in. BORE: 6.125 in. STROKE: 6.312 in. COlli· 
PRESSION RATIO: 6.7 to I. FUEL GRADE: 
115/145. CARBUHETOR: Bendix PR58S2. 
MAGNETO: Bendix-Scintilla DLN-9. 

PERFORJ\IANCE 
TAKEOFF HP: 3,400 at 2,900 rpm. NORMAL 

RATED liP: 2,850 at 2,600 rpm. CRUISE 
RATED liP: 1,910 at 2,400 rpm. FUEL CON
SU}IPTION: .645 lb. per bhp hr. at 2,800 rpm. 
OIL CONSUMPTION: .022 lb. per bhp hr. 

REMARKS 
Reduction gear ratio of EA-1 and 3 is 0.4375 

to 1; EA-2 reduction gear ratio is 0.355 to 1. 
Installation: EA .. J in Douglas DC .. 7C, EA .. 2 
Lockheed 1649, EA-3 Lockheed 1049 G and H. 
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l\10DEL: }65-W-16. 
DATA 

T\'~E: Axial Flow Turbojet. 
SPECS 

LEl'iGT£1: 112.80 ;n. WIDTH: 37.5 ;n. 
TOTAL WEIGHT: 2,742 max. lb. COMPRESSOR 
STAGES: 13 of 29.375. TURBINE STAGES: 
2 of 30.5 in. 

PERFORMANCE 
MAXIMUM THRUST: 7 ,700 at 8,300 rpm. 

l'iOIUIAL RATED THRUST: 6 ,780 ot 8,070 
rpm. 75% NORMAL THRUST: 5,080 at 7,510 
rpm. 

REMARKS 
Current production ins tallation of , ·arious 

J65 mod e ls include Republic F8'i-F and RF8'i-F; 
North American FJ-3 and 4, Doug las Att.D and 
1\lo.rtin B-57. 

l\IODEL: J65-W-l8. 
DATA 

TYPE: Axial Flow Turbojet. 

SPECS 
LENGTH: 182 in. WIDTH: 36.25 in. TOTAL 

WEIGHT: 3,425 lb. COMPRESSOR STAGES: 
13 of 29.375. TURBINE STAGES: 2 of 30.5 in. 

ltE~IARKS 
Current production ins tallation: Grumman 

~~~:~~-- This eng in e i s equipped with after-

l\'IODEL: YJ67-Wl. 
All data class ified. 
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1956 DAY BY DAY 
CHRONOLOGY 

(NOTE: The following chronology Is condensed principnll)' from .. fnu•riran ..fdation Daily, onb· 
daily in the a\-·iation field, pnhJished by American ,A,·intion Puhli<·ntion~, lru·., \\'aync W. Parrish, 
Publisher.) 

JANUARY 
Jan. 3 

Lockheed Aircraft Corp. starts quanthy pro• 
duction of tho T2V-I Sea Star jet trainer. 

Air Transport Association reports that srhcfl
u]ed airline passenger traffic in 1955 f!:tinrd 
nearly 3.2-billion rcl-'cnuc passenger-miles over 
1954. 

Jan. 4 
National Airlines' purchase oC 20 Lockheed 

Electra turboprop aircraft announced sirnul .. 
tancously by the airline and Lockheed. 

Hamilton-Standard Dhdsion of Unitf>d Air
craft Corp. buys the Aero Pneumatics Division 
of Pacific Airmotivc Corp., Burbank, Calif. 

Cessna Aircraft Co. rcl"eh·cs a 82.5-million 
Army order for 230 L-19 lightplanes. 

Jan. 5 
Ralph S. Damon, president of Trans Worhl 

Airlines, dies of pneumonia Jan. 4 at Nnssnu 
Hospital, Long Island, after a brief illness. 

Lockheed Aircraft Corp. reveals plans for 
multi-million dollar expnn!'ion of its Sunnyvale, 
Calif., ·missile systems dh·ision. 

Jun. 6 
Convair announces its fourth and largest or

der for the F-102A series. 
President Eisenhower in his State of the 

Union message asserts the maintcnanl"c of a 
strong military capability will continue to call 
for a large share of the national budget, with 
increasing amounts destined for the dc"·elop· 
ment of long-range missiles and nurlear-po,..,·
ered aircraft. 

Jan. 9 
First F-104A is rolled out at Lockheed on 

tho Air Force's expedited scl1edule for the 
supersonic lighter. 

Jan. 10 
Pentagon lifts ban which hlockcll relcn::;c of 

information on new aircraft for a year after 
theJr entry into tactical units. 

Convair announces additional orders for the 
440 1\[etropolitan, IJoosting total sales of the 
new model to 67. 

The Air Force awards Boeing Airplane Co. a 
$248-million follow-on order for additional 
purchase of B-52 bombers. 

The Navy and Lockheed jointly confirm shelv
Ing of work on the XFV-1 vertical take-off 
plane. 

Jan. 11 
Douglas Aircraft Co. is awarded Navy con

tract for production of AD-7s, a new model o£ 
the AD Skyraider series. 

Pentagon announces wide changes in its poli
cies for creating and maintaining a reservoir of 
machine tools and production elJuipment for 
emergency use. 

Jan. 12 
Lockheed Aircraft Corp. reports 1955 orders 

for new transports by airlinf"s totaled 8335-
milJion, a four-fold increase over the previous 
annual record. 

Douglas Aircraft Co. discloses that its 1955 
commercial sales amounted to $1,125,000,000. 
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Jan. 13 
Dt•ff"nse St•c•rt•tnry \\'il .. cn• tt•lls Conp:r('!'<S that 

the .Air Forrc plano; u huilcl-up from the currrnt 
127-""·ing AF lo 1:17 win~-:~. 

Jan. 16 
l .. enr, In~.·~ l .. cnrC:al Uh·i~ion e~tahli!Ohrs nn 

I ntc•rnntional Salce; llcpt. lu.•atlt•d lJy lll'nry J. 
llnntm, forrnf"rly commcrriul !"nlf'_o;. n1ana~rr. 

The Air Transport .4.ssorintion nr~points ~·ar· 
rcn N. :u.nrtin Dirt•ctor or Puhlic Affair!'. 

F. J. hern.nn, of :'\lf'rrill l .. ynrl1, Pi('rl"("• Ft·n
nrr ~nd !Jeane, prt•dirts a possible 100 JWrt~('nt 
ri~o Ill mr pao;scngt!r travl"l in the nt•xt drr:ule. 

Jun. 17 
Prrsitlcnt Eiscnhowc•r in hi-; annual hud,:rl 

meSS3Jle requests a Iota) o( $7,537.900.000 in 
new ohli~alional authoritv airrraft nnd r("lat("d 
equipment hy the Navy m.ul Air Forr(". 

President a!'ks Con,::rrs" for a rt~rord $202 •• 

1~~~;?:i~tr~:.r:,~.J•rialion for the Ch·il A("ronautir!' 

The )fartin Company or llahimor<" nnnonncl"'s 
rrceipt of n n••w Air Forc· 1~ rontrart for pro• 
duction of the T~l-61 )latn•lor 111 i~si1c. 

Jnn. 18 
::Uarkcy Airlines:, with an ord••r for two. be. 

ro!"es first U.S. carrier to purrhnse the Fair• 
dnld-Fokkrr F·27 turhoprop transport. 

Commerce Departml'nt announrcs an Air 
Forrc .award of a 8265,776,509 rontrnct to 
For•l )lotor Co. for tltrl"c rnodt~ls of the Pratt 
& Whitney J57 turiJOjct. 

Cortis:s-Wri~lu Corp. announr<"s purrhnsc o£ 
Turbomotor A~'<soriatcs of llrmpstrad, L.l. 

Jan. 19 
Air Force awards North Arncriran Aviation. 

In<"., a S25,000,000 rontrnct for pro(luction of 
thr radnr•<"fiUippcd F-lOOD. 

President Eisenhower arrl'pts rc.-ornmcndn
tion n1nde to the Bureau of the Dud~ct by the 
Harding Committee fnr n lon~·ran~c stufly of 
uviation facilities. 

Air Force gives J .. yromin~ Dh·ision, AVCO 
:i\Janulacturinr: Corp., Stratford, Conn., n 
87,935,976 contract for airrra£t en~dncs, datn 
and ~mecial tools. 

DeWitt C. Ramsey, presi(lcnt of the Air
'"raft Industries Association, asserts that 2500 
jet engines of ntorc than 10,000 t•ounds thrust 
arc currently in service. 

Jan. 20 
H. Julian Allen, rhief of the IJi ... h-speed re

search diivsion of NACA's Anu•s Aeronnutlcnl 
Laboratory, wins Sylvanus Alb .. rt Reel) Award. 
and Capt. WillJur E. Kellu 1n, U.S.N., ronunnnder 
of the Naval IUedicnl Research Institute nt the 
Naval 1\fedical Center, wins tl1c John JefFries 
Award, NACA announces. 

Jan. 23 
CAA annoUU('CS nppointntt:'nt of Willian! n. 

Davis as director of the Office of A"·intion 
Safety. 

The Air Force decides to equip all existln~ 
Lockileed C-130A turboprop trunsports witl1 
Aeroproducts propellers. 
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Giles J. Strickroth, ~lartin electronics engi
neer who developed the guidance system for 
tho T:\1-61 ~lntador Inissilc, rc••civcs 1955 La\<1'• 
renee Sperry Award. 

Jan. 2·1-
Prc..-idcnts of the intra-Alaskan airlines open 

hid for legislation providing pcrmant._·nt rcrti• 
fit~ation for their ronll',:;. 

Lt. Col. Rohcrt C. Bundp:aard, USAF, rc
reiv(_•s the ln~titutc of the Aeronautical Sdcnct·s· 
Rolu~rt ~1. Losey Award for 1955 in recogni
tion of uoutstandin~ contrihutions to the sri
t•nrc of n1ctcorolop:y as applied to a{'ronautir~.n 

Jan. 2:; 
Doup:las Aircraft Co. romph·tcs delivery of 

1.66 llC-6 type trnn~porb for the Air Force and 
:\avy. 

Allison Division nnnounre~ shipmC'nl of its 
lOO,OOOth aircraft l'n~:dn<". a T56 turhoprop. 

Jan. 26 
The Air Force U\\·ards A£'rojt~t-G("tH'ral Corp .• 

Azusa, Calif., a S9·million contract for farili
ties for the pilot produt"tion and production 
testing- of li•[nid ro1•kct <"ngincs. 

The Doman LZP5 hcliC"oplcr, which earlier 
Was awarded a CAA type C("rfificntc. rt•ecin•s 
a corrcspondin~ rprtifirate frnm th£" F{'dcrnl 
Transport Depnrlnwnt in Canada. 

Jan. 27 
Con,oair Divi~ion of Gctwral Dynamics 

launcltl's cxplorntor:r talks with several air
lines on a new airplane d£":'ig:ncd to keep it in 
the romntcrrinl transport field. 

CAn issue's dcrh•ion lH'rntittin:;: Eastern Air 
Lines to a•·quire assets of Colonial Airlines. 

Jan. 30 
Swissnir ortlers three Douglas DC-8s. 
Senator "~arr<'n G. :\ln,!!nnson (D ... \Va!'"h.) 

reveals he will introdure Ie~islation providin::: 
for pcrntanl'nt eertifiention for thP intra-Alaska, 
U. S.-Ainska nn1l lla,\·aiian airlines. 

Rep. Daniel J. Flood (D.-Pa.) discloses that 
tlte Pcntal!"ntl has prontiscd to df'\'i.;;e r{'fornts 
in 1\IATS which ntay sa,·c up to 84·9.5-million 
annually. 

Air••raft lndustrie~ Assodation's Helic-opter 
Council ntccts in Washington to elect officers 
for 1956. 

Jan. 31 
The Atontic Encrf!V Comntis.;;ion announces 

it ltas started test wo~k on an aircraft nuclear 
Powcrplant at its National Reactor Testing 
Station in l(lahoa 

President Eisenhower ntakt•s the Ff'dcrnl 
Connnunications Connniss:ion a full votin~ tnem
her of the Air Coordinating Committee. 

The Air Force awards Convair Dh+•ion, 
General Dynnn1ics Corp., a $50-million con
tract for F-102A intcrc{'ptors. 

FEBRUARY 
Feb. I 

Lockheed announces Jllans to spend 87-
milJion in guided tnissilc and produ£'tion facili
ties, part ;,c a 820-tnillion general expansion 
Program. 

Aircraft Industries As:sociation's Helicopter 
Council announces selection of Don R. Berlin, 
ehairntan and president of Piasecki llclicopter 
Corp • ., as chairtnan for 1956, succeeding Stan
ley Hiller. 

Feb. 2 
Pro•luction of l .. o<~kbeed 

T2V -1 is guaranteed tbrougb 
S25 .. million follow-on order 
for the Navy. 

Aircraft Corp's 
1957 hy a llC'W 

for the trainer 

Feb. 3 
Iberia, a Spanish airline, signs a contract for 

five Convair ll40 Metropolitans. 

Feb. 6 
Air Force Secretary Donald Quarles con

C'Cdcs that the AF can live with budget of 
816.5-hillion appropriated for fiscal 1957a 

Feb. 7 
The Air Force l_!ivcs Allison Div., Gen

t•rnl ,;\lotors Corp., a 531,905,800 contract to 
manufn<"turc T36-A-l turboprop engines. 

Tit(' :\'av,.· awards the Garrett Corp. a con
tract for research and development of an 
auxiliary power systen1 for an atom-po""·ered 
SC'aplanc. 

Feb. 8 
Hu:::hl's Tool Co. orders eight Boeing 707-

120 jet nirlincrs for usc by its subsidiary, 
Tr~n~ '\\-orld Airlines. 

Cessna Aircraft Company announces the first 
snl·t•essful flig-ht of a helicopter incorporating 
honndary layer control. 

Feh. 9 
Grncral Elcrtric Co. reveals its plan to 

build a 820-million ~tlpt:'rsonic jet engine test 
fadlity at Evendale, Ohio. 

BC'ndix Aviation Corp. e.;;tahlisltcs a Systems 
Planning Group as a new section of manage
ment to coordinate the efforts of all Bendix 
manufaetnring dh-isions. Dr. Russell D. O'Neal 
is named director. 

Feb. 10 
CAA discloses that total of 319 new 

FNicrnl-nid-to-airports projC'cl.S totaling: $38, .. 
932.065 nrc included in the fiscal 1956 por
tion. of the ::\lonrone:r Act. 

Feb. 13 
The Air Force awards North Anterican Avia

tion, Inc., two contracts totaling $7,992,977 
to provide and install extended leading edges 
mul advanced electronic f;)"Stems in 900 F-86-D 
fi~hters. 

Boeing Airplane Co. announces plans to 
huild an $8.5-million manufacturing and office 
facilitY at its Renton plant ncar Seattle. 

Air· Force Sc<'retary Donald Quarles gives 
the Glenn L. 1\lartin Co. an official nod on its 
plans to construct a ntulti-n1illion dollar 
guided 111 issilc research facility ncar Denver, 
Colo. 

Feb. 14 
Delta Air Lines places a 528.5-million order 

for six Dou~lns DC-8 jet transports with first 
d('liverY ~ehedulcd for June I, 1959. 

Boei~g Airplane Co.. announces 529.5-
million facilities cxpnnston program. 

The S('natc passes hy voice Yotc legislation 
(S.2972) providing severe new penalties, in
cluding death, for persons con~ticted of air ... 
('raft sabotage. 

Feb. 15 
Lockheed rcceiYes the Na,·y's largest order 

to date for WV-2 early-warning radar Super 
Constellations in a contract worth about $60-
tnillion. 

Feb. 16 
The Army assigns weapon system respon .. 

E~ihility for dcvelopin~ the joint Army-Navy 
intcrnte(liate-rang:e ballistic tnissilc at I-lunts
,·illc, Ala., to the Chrysler Corp •• 

The Navy Bureau of Aeronautics awards a 
contract calling for the dc,·elopntent of a 
turbojet engine in the 25,000-pound .. thrust 
class to Allison Division of General 1\lotors. 
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Ryan Aeronautical Co. reports its Firebcc 
remote-controlled jet drones are in operational 
usc. 

Feb. 17 
Douglas Aircraft Co. releases detailed speci

fications of its DC-8 jet trnnsport, dhclosinr.t 
that it is somewhat larger titan the modd 
originally announced. 

Feb. 20 
The Navy Bureau of Acronautirs gin~!' 

Kollsman Instrument Corp., Elmhur .. t, N. Y., 
a SI,l02,792 contract to manufacture peri .. 
scopic sextants, spare parts and mounts. 

The Air Force reveals the first loss of a 
B-52 bomber. The Stratafortrcss crashed ncar 
Tracy, Calif., Feb. 16. 

Feh. 23 
The Air l\latcrial Command gives hi~hcr 

status to missiles l1y establishing- a new officl' 
of Deputy Director-Ballistic l\lissilcs in the 
Directorate of Procurement and Production. 
Brig. Gen. llcn I. Funk, Al\IC's Assistant for 
Programming, is named to head the office, 
headquartered in Los Angeles. 

Aircraft Industries Association reports that 
640 civilian aircraft of 3,000 pounds and under 
and valued at about S7 .5-million were shipped 
to 54 countries in 1955. 

Bureau of the Census and CAA disclose 
jointly that the U. S. aircraft industry in 
1955 shipped 4753 civilian planes valued at 
S271,010,000. 

Feb. 24 
Pan American World Airways reveals it has 

increased itH Boeing 707 order from 20 to 23 
at n total cost of $135-million. 

MARCH 
Mar. 1 

KLI\'1 Royal Dutch Airlines announces plans 
to buy 12 Lockheed Electras. 

1\fnr. 2 
The Wltite House announces the swearing in 

on !\larch 1 of Edward P. Curtis as Special 
Assistant to the President for Aviation Facili
ties Planning. 

I\lilitary Air Transport Service reports its 
1955 accident rate dropped to 6.06 per 100,000 
flying hours, lowest in its history. 

Mar. 5 
General Dynamics hoard of directors dis

closes it has given the green li:;ht to the 
Convair Division's mcdium-sizf~d jet transport 
prnt!rarn. 

TJ1c Air Force reveals a new version of the 
Martin I\latador missile, desi,gnated the TlU-61B. 

Aircraft Industries Association reports ship
ment of 509 one-to-10-place utility and execu
tive aircraft by six companies in January, with 
a dollar value of $6,950,000. 

Mar. 6 
The Navy gives Westinghouse Electric Corp. 

a $22,750,000 contract for production of the 
Aero-13 fire control system, to be installed in 
the nose of the supersonic Douglas F4D Skyray 
interceptor. 

Mar. 8 
Mf·fionndl Aviation Cnrp'!=l F:UI-2N Demon 

fi1!htcr begins its tour as an up,~ratioual fighter 
of the U. S. fleet. 

Mar. 13 
Eastern Air Lines decides to buy 12 Convair 

440 1\letropolitans. 
Mar. 14 

Cessna announces it will reinstate its L-19 
production line following receipt of a new 
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Air :\Iatericl Comnum(l contract totaling $688,-
694. 

lllnr. 15 
The Defense Department announces that 

more than 55 percent of ir~ expenditure for 
passenger travel in the calendar year 1955 
went to rhc airlines. 

Hughes Aircraft Co. awards n contract toral• 
in~ 0 , t~r S5-million to Air Associates, Inc., for 
research and development of advanced air
borne communications equipmcnr. 

Sikorsky Aircraft Division o£ Unhcd Air
eraft Corp. extends its license agreements with 
~restland Aircraft, permitting the British com
pany to manufacturt• tht• S-58. 

Mar. 19 
The Air Force Air l\latcrie] Command gives 

Ford 1\Iotor Co. n $70,483,279 contract to 
manufacture J57 engines at Chicago. 

Cessna Aircraft Co. announces that the pro• 
totypc of its 1\lodcl 620 four-engine executive 
transport is in final assembly. 

lllnr. 20 
American Airlines announces it will start 

transcontinental nonstop coach service flights 
with Douglas DC-7s on May 20. 

Air Research and Dcl-'elopmcnt Command 
reports that Battelle Memorial Institute, Col
umbus, Ohio, has successfully accomplished 
cold extrusion o£ titanium. 

President Eisenhower asks Congress for $3-
hillion in direct military aid for U. S. allies 
in fiscal 1957. 

1\lnr. 22 
Navy giYCS Chance Vought Aircraft n new 

order for $45-million worth of supersonic 
FSU-1 air superiority fighters. 

French government reveals orders (or 50 
Vertol H-21Cs and that an identical number 
of Sikorsky S-58s have been bought by SNCA 
du Sud-Est. 

CAA calculates that general aviation flew an 
estimated 9,500,000 hours in 1955, a 6 percent 
increase over 1954. 

l\lnr. 23 
President Eisenhower nominates James R. 

Durfee 56, to replace Ross Rizlcy on the Civil 
Aeronautics Board. 

Ryan Aeronautical Co. receives a 812.5-
million order to build fuselage sections for 
Boeing 707 commercial transports. 

Adm. Arleigh Burke, Chief of Naval Opera
tion-., tells the Senate Armed Scrl-·iccs Committee 
the Navy is working on n supersonic seaplane, 
an advanced version of the Martin P6!\'I Sea· 
ma!'tcr. 

!\lor. 26 
House Appropriations Committee releases 

400-page report, describing major militarv 
procurement as rife with "waste," "delay,,' 
""dnplication," and "chaos." 

Aero Design & Engineering Co. delivers 
its first model 680 Super Aero Commander to 
the Long Manufacturing Co., Tarboro, N. C. 

1\lnr. 27 
Lockheed Aircraft Corp. orders four Rolls

Royce RB 109 Tyne turboprops. 
Defense Secretary Charles E. Wilson an· 

nounces the appointment of Eger V. :Murphree, 
president of Esso Research and Engineering Co., 
as his missile "czar" to coordinate the nation's 
guided missile program. 

!\far. 28 
Rep. Carl Hinshaw (R.-Calif .) introduces 

legislation authorizing Federal participation in 
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the design ond de•·elopment o£ prototype air· 
craft for local service airline needs. 

Mar. !!9 
The Na""Y gh·es :l\lcDonnell Aircraft Corp. an 

additional 822.5-rnillion contra""t {or the de
vclopntent of the F·i-11 .. 1 ~upersonic all-weather 
attack .6gbter. 

J. Gordon Bennett takes oath as executh·e 
assistant to Edward P. Curtis, Spedal l.,resi
dential Assistant for A,·iation Fadlitics. 

1\lar. 30 
Air Force Secretary Quarles and Chief of 

Staff Gen. Nathan F. Twinin~ warn Congress 
that the fiscal 1958 budget will ha•·e to be 
raised O'\'Cr 1957's. 

Lufthansa's board of directors authorizes 
the purchase of four Boring 7'07-320 jet 
transports. 

The Senate passes legislation repealing trans
portation taxes on tr~n·el between the U. S. and 
ntucb of North and Central America. 

APRIL 
Apr. 2 

The Air Force rcportcdl)· fues nn air-breath
ing guided missile (a ~ortltrop S:\1-62 Snark) 
a distance between 1,500 and 5,000 miles {rom 
Patrick Air Force Base, Fla. 

Aircraft Industries Assn. reports shipments 
of 576 ten-place utility and exccuth·e aircraft 
valued at 88,0-H,OOO in February. 

Apr. 3 
Navy Secretary Charles S. Thomns reports the 

N a'"-y's program to procure guided missiles bas 
climbed from $126-million in fiscal 1955 to 
8238-million in 1956 and $353-million in 1957. 

Apr. 4. 
The Army places its first research and 

development contract for a new airplane. The 
81,007,087 award goes to Fairchild's Aircraft 
Dhrislon at Hagerstown for design, construction 
and testing oC an STOL-VT01 research plane. 

Scandinavian Airlines System selects the 
P&W JT4. (J75) a.s the powerplant Cor its 
fteet o£ seven Douglas DC.Ss. 

The Navy announces that the Fairchild Petrel 
air-to-surface guided missile is in Oeet opera
tional use. 

Apr. 11 
The U. S .. Air Force indicntes that its atomic· 

airplane project 1\o·ill likely be limited to air
f'rame types, scheduled to be constructed by 
Convair and Lockheed .. 

Apr. 19 
Election of' Foster Jones, director of' the 

Loulaville, (Ky.) and Jefferson County Air 
Board, as president of the Airport Operators 
Council is announced. 

Asst. Navy Air Secretary James II. Smith, Jr. 
reports the Defense Department has formally 
approved a Navy request and has provided 
funds for a nuclear-powered seaplane program. 

Apr. 20 
Western Air Lines disclose its decision to 

boy nine Lockheed Electra turboprop transports 
and to increase a prior order f'or 13 Douglas 
DC-6Bs to 17 aireraCt. 

Link Aviation, Inc., announces receipt of a 
Sl-million-plus contract from Douglas Aircraft 
Co. to build a "total task" O.ight simulator for 
the DC-8. 

Apr. 24 
The Air Force schedules a new 18 percent 

increase in B-52 production at Boeing plants 
in Seattle and Wichita. 

Apr. 25 
'\Vest Coast Airlines rc,·eals its intention to 

pick up its option on up to six F-27 Fok.ker 
Friendship transports. 

Fairchild announces that CAA has granted 
3 type certi&("ate to its Engine Division for the 
1,000-pound-thrust J-44. turbojet. 

Succt."ssful maiden flight o£ the DonP,::a.s C-133A 
turboprop transport at Long Beach, Calif.'! is 
rt"portcd. 

Apr. !!6 
l:nitcd Air Lines order~ a jet aircraf't elec· 

tronic tlight simulator from Link _.\,·iation, lot'. 
Air .:\lateriel Command reveals its plan to sell 

220 cargo and trainer aircraft "·bit•h originally 
co:-,t the go,·crnmcnt $20-million. 

Apr. 2'; 
Fairchild Engine & Airplane Corp. says it 

ho:s dl•ddcd to g:o into ,·olume produl"tion on 
the 1-.. okker-dcl'-igned F-27 ·iO-place turboprop 
transport. 

The Air Force awards Douglas-Long Beach 
a $22,685,705 contract to con"·ert an unspeci
fied number of B-66B tactieal bombers into the 
RB-668 configuration. 

Apr. 30 
The Air Force announces plans to order a 

total of' 1,898 new aircraft in &seal 1957, or 
314 fe"'·er tha.n it had anticipated a year ago. 

Possibility that guided missiles, "'·hich ac• 
count for 20.3 percent o£ the AF's fiscal 1957 
request for aircraft and related procurement, 
will climb to 35 percent by 6seal 1959 is ,·oiced 
before House subcommittee. 

l\IAY 
lllay 1 

The Glenn L. Martin Co. awarded AF Phase 
II eontract for a supersonic tactical bomber. 

:\lay 2 
Defense Serretary Charles E .. Wilson reports 

the Air Force is planning to raise the number 
of B-52s in its 11 SAC heavy bomber wings 
from 30 to 45 .. 

Air Force alt·ards Cessna Aircraft Co., Wich
ita, Kans .. , a $1,768,441 contract to conduct 
[~•ase Ill flight tests on three XT-37 jet 
trainers .. 

Doman Helicopters, Inc., delivers its first 
l"H-31 helicopter to the Army. 

lllay 3 
Air Force and Convair disclose plans to erect 

a $41-million guided missile facility at Sor• 
rento, Calif'., apparently for 1\o·ork on the Atlas 
WS-107A intercontinental ballistic missile .. 

General Electric reveals 6.rst design and per
f'ormance details on its T58 engine, a "'f'ree 
turbine" "'·eighiu~ only 325 lbs. and pro• 
ducing 1,024. shaft horsepower. 

!\lay 4. 
Do~las Ainoraft Co. reports its F4D bat

"·inged jet interceptor is in operational sen·ice 
"·ith the l'iavy. 

!\lay 8 
President Eisenho"'·er reports that the U. S. 

has shipped more th.::an Sl2.4,..billion worth o£ 
military equipment to free "'·orld countries dur
ing the past six years. 

~avy and Grumman Aircraf't Engineering 
Corp. release details and photographs on the 
company's new F9F.SP, a photo·r~onnaissance 
version o£. the Cougar series. 

CAA reports a total o£ 19,480,000 aireraCt 
operations for calendar year 1955, a 9 percent 
increase o'\·er 1954's 17,945,000. 
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lllay 9 
Navy issues a final report on the loss of the 

:Martin XP6l\l-l Scamastcr, attributing thee acci
dent to a ••malfunction of the aircraft contrul 
systent." 

Resort Airlines, Inc., says it will place an 
order for an undisclosed numhc~r of Lockheed 
1049-11 Super Constellations. 

;\lay 10 
Trans-Canada Airlines orders four llougb~ 

DC-8s. powcrcc.J hy ltolb-H.oycc Conway h)'·pass 
engines. 

llyan Aeronautical Co. announces it will 
build an UllS(lccificd number of afterburners 
for a new high thrust Allison engine. 

!\lay 11 
Douglas Aircraft Co. puts a price tag of 

$2,999,000 on its DC-9 medium jet transport 
project. 

The Honse rejects efforts to bou~t AF apprn .. 
priations for more n-52s h>· Sl·hilliun. 

!\lay 14 
l'ord 1\lotor Co., pa,·ing the way for its rc .. 

entry as a prime manufacturer in the aircraft 
aud n1issile industry, announces formation of 
Acronutronic Systems, Inc., a subsidiary for 
design, de'\·elopmenl and manufacture of wcOI[l"' 
ons systems for the military and related sy~lcms 
for commercial usc. 

Aircraft Industries Association reports ship· 
n1ent of 599 onc .. to .. tcn place utility planes 
worth 88,847,000 by SC'\'Cil companies in )larch. 

!\lay 15 
The Air Force confirms that it has placed 

a multi .. n1illion dollar order with North Amcri .. 
can A'\·iation for .F .. lOOF Super Sabres. 

Change in the name o£ North American 
Airlines to Trans American Airlines becomes 
official on 1\Iay 14. 

!\lay 16 
Defense Secretary Charles Wilson says the 

U .. S .. will not n1akc any uapprcciable" changes 
in its military strength following Russia's prom· 
ised reduction in the size of its armed forces. 

The Senate Commerce Committee concludes 
hearings on the nomination of CAA Administra .. 
tor Charles J .. Lowen. 

!\lay 17 
Boeing Airplane Co. reveals plans to the 

short-range jet transport field to compete with 
the proposed Convair 880 and Douglas DC-9. 

The Air Force Air lUatericl Command awards 
Curtiss-Wright Corp. a total of $33,249,935 
in contracts for aircraft jet engines and pro• 
pellers. 

!\lay 18 
Douglas Aircraft Co. receives a CAA type 

certificate for the long-range model o£ its DC-7, 
the DC-7C. 

llorning .. Cooper, Inc., 1\olonrovia, Calif., an
nounces the development of a new high-altitude 
research rocket, known as the ASP, for the 
Navy's Bureau of Ships. 

lllay 21 
Cessna Aircraft discloses an Army order for 

"an evaluation quantity" of its Yl-l-41 heJi.• 
copter. 

An 8850,000 research contract calling for 
the design and development of a turbine
powered tilting-wing VTOL test bed is awarded 
to Vertol Aircraft Corp. by the Army and ONR. 

lllay 22 
The selection of Garrison Norton to succeed 

James H. Smith, Jr., as Assistant Navy Secrc• 
tary for Air is revealed. 
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!\lay 23 
Prall & '\"hitncy Air<'r.aft Uh·ision announces 

tho dcvclu[JIUcnt u£ a nnise t"nntrol allaclt
mcnt for turhojct cnghH·:.;. P&vt' is offering 
t., license it to any c[unlific.•c.l ac.~ou~tical cngi
JU!c!ring firrn on .a royally .. fr<'C hnsis. 

:"iationul Ad,·i!'>on· <.:ununillc·e for At•ronautics 
unveils a ru~w sa:£,n:;c,,ouu unitury plan '"'·ind 
tunnel at l.c.~wis Flight I'ropul~iun Lahoratoric~, 
elc!Ycland. 

Mav 2·1 
The Senate Cununcrct-· «..:utnnlilh~c uppru\'C:O the 

numinations of G. Jo~c.·ph :\linclli as CAB 
::\Jcml.cr und t:harlc•s J. Lo\•n.•n us CAA Ad· 
ministrator. 

The Second XI'CJ:\1 .. 1 Scan..:1Sit•r rnakcs its 
first flight on :\lny 18. 

Airc~raft Industries A~!oondntion reports ~hiJ.._ 
IIU!IIt hy hl'\'t!n firnts of unt• .. tu .. tt•n Jllnf"c airf'raft 
wurth 89,971,000 in April. 

:uuy 23 
Charu•e \"ouJ,!ht Air<'rnf:, lru· .• is awnrc.lc.·c.l a 

:"in'\')' l'nntrm•t tutalin~ IIHir" th:tn 820-million 
for ac.lditiorwl JtroduCtiou of an undisclosed 
number of F .. uu .. J Crus:ul~r j~ts, iru·luding: 
il:;:ht~r and photogruphic versions. 

The So\'ict t:nion invitc.·s Gen. Nathan 1-". 
Twining, USAF Chief of Staff, and other top 
air oflict•rs to utt~ud the air show in :\lost"O\\' 
un June 2•1·. 

~lny 28 
:'\IcUonndl completes mock .. ut, versions of 

the 1•' .. 10111 fight~r-intcrc·(•ptor and the twin
engine 1~'411 Navy carrier fighter. 

llamilton Stund:1rd Uh-ision of United Air· 
rrnit l:urp. :utnounc.·t•s rt!cc.~ipt nf an order 
fron1 KL!U for a ncn• :\loc.lel 54.1160 propeller 
for the Dutch Airlines 12 Loc•kbccd Elcctrns. 

The Aircraft Industries Association reports 
that the aircraft inc.lu~try during the past fi.'\·c 
years hns hoosted the combat strength of U. S. 
nirpower by 160 percent. 

May 29 
Lockheed Aircraft Corp. announce~ receipt of 

a SI06-million Air Force contract for a ulnrgc 
«IUantity" of llcrcules C.-130 turboprop trans
ports at its 1\Iarictta, Ga., plnnt. 

The Air Force formallr announrcs that the 
Glenn L. I\lartin Co. won the Phase I compctl• 
lion for the dc'\·eloprncnt of an ad'\·anccd tacti• 
cal bo1nber. 

President Eisenhower accepts the resignation 
of James Smith, Assistant Secretary of the 
Navy for Air, and nominates Garrison Norton, 
former Assistant Sc(_•retary of State, to replace 
him. 

!\lay 31 
The Air Force offers to turn over its control 

of research, development and procurement of 
helicopters to the Arruy, pro'\·idcd the Arn1y 
agrees to leave the field of higb-spccd aerial 
reconnaissance to the Air Force .. 

JUNE 
June 1 

Pratt & Whitney Div., United Aircraft Corp., 
receives a $33,676,013 contract to n1anu• 
facture J57-P·23,-P.21 and P-5 jet engines for 
the Navy. 

Bonanza Air Lines ·places an order for three 
F .. 27 turboprop transports with Fairchild En .. 
(_::inc & Airplunc Corp., and takes an option on 
three 1norc. 

The merger of Colonial Airlines and Eastern 
Air Lines is forrnally acco•nplished on 1\Iay 31. 
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Rya.n Aeronauticnl Co. is awarded an Air 
Forrc contract {or a new \"Cl"Sion o£ the Fire· 
hcc jet drone ntis.sile to he l'apablc o£ ltigh 
!Onhsonic speeds and operation at altitudes 
aho"·c 50,000 feet. 

June 4. 
Donald W. Douglas, president of Dou:;::las 

Aircraft Co., is selected to rcceh·c the 1956 
Elmer A. Spcrr:r Award. 

Tho Senate passes a bill appropriating SI.•I
hillion to run the Contmcrcc Dcpartntcnt and 
its related agencies, including CAA an(l CAB. 

June 5 
Air 1\latcricl Conunan<l n"·ards fiscal 1957 

LOGAIH dotncstic freight contracts to Resort 
Airlint's, Riddle Airlines, Amcril·nn Export & 
lrnport Co., and Capitol Airways. 

Douglas Aircraft Co. announces it will usc a 
,·npor cy<"lc systcnt developed by the Carrier 
Corp. for air conditioning its DC-8 jet trans• 
t,ort. 

June 6 
Cur.,.-air llh·ision, General Dynamics Corp., 

rccl"h·cs a $61,528,000 Air ForC"c contract for 
tho produC"tion of additional F-102 fighter· 
intcr(•cptors. 

Joseph T. :\lcNarney, president of ConYair, 
is nanted ":National :i\lanagcmcnt l\lan of the 
Year" by the National 1\lanagement Association. 

June 7 
The Air Force discloses tluat it expects to 

dispose of 4,000 to 5,000 ob~olctc machine 
tools during the course of the ne..""C.t year, as 
a stt.~p in its ,,ro,:rmn lo nuulcrnizc its inventory 
of 14.0,000 1nachinc tools valued at $1.25 .. 
h illion. 1 ·I 

Piper Aircraft Co. officials announce the first 
flight of the all•Jnctal four-place high pcrfornl• 
ancc Cornanche. 

June 8 
Rl"af"lion lUotors, In«:". contplctes its 1,000,-

000-pound-thrust rocket engine stand. 
Republic A,·iation Corp. announces dc,•e] .. 

opmcnt o£ a closed-circuit tclc,·ision tcC"hniltUe 
desh~ned to cut costs and S]teed construction of 
lar~~ jigs and fixtures used to support air
l"raft asscntblies and sub-asscntblics. 

June II 
The Ar•ny, through the Office of Na,·al Re

search, awards R}·an AcronautiC"al Co. a 8700,-
000 contract to dc,·elop and build a flying 
test bed Nnploying n deficctcd slipstrcant for 
Ycrtiral takeoff and landing. 

Boeing Airplane Co. announ("CS forntation o£ 
a tri-cornpany ("oordinntion ar;:(!ncy invoh·ing 
the B-47 tnotlifiration and overhaul prograrn 
in ~'il"hita, Kans. 

June I2 
The Connnerce Departrncnt announces the 

~l't•ond instalhncnt of the four-yenr S252-ntillion 
nirt,ort authorization program. 

Air Coordinating Conunittcc's policy guar
anteeing the usc of VOR at least through 1965 
is upheld in an earlier ntceting. 

June IS 
Trans '\'(' orld Airlines and Delta Air Lines 

sign eontracts to buy the Convair 880 mcdiunt· 
range jet transport. T~'A orders 30 and Delta 
10. 

Cessna Aircraft Co. successfully negotiates 
a S5-n1illion long-tcrln loan to be usc•l for 
ad,litional working capital and expansion of 
plant facilities. 

June I4 
The Institute of the Aeronautical Sciences 

announces that A. IU. "Tex" Johnston, Chief of 

Flig:ht Test, Boeing Airplane Co., "'·ill rcceh·e 
the 1956 Ocla,·e Chanute Award on June 20 
in Los Angeles. 

June 15 
Air :\latcriel Command announces that nine 

contraclors lta'\'C been selected as successful 
bidders for the operation of the Air Forceys 
primary pilot training schools for 1957. 

June IS 
The Air Force Air ~latcricl Command a"·ards 

Boeing Airplane Co. a 5145,000,024 contract 
to nt:J.nufncture KC-135A aerial tankers, spare 
]Jarts, ground support equipment and data. 

June I9 
~orth American ,A,·iation, Inc., receh·es a 

816,152,1-16 contract for missiles, presumably 
the Xavabo. 

N'orth Antcrican A,·iation indicates it . may 
announce plans for production of a turboprop
powered exccuth·c aircraft. 

June 20 
Pit·dmont A'·inaion., Inc., Winston-Salem, 

X. C., g:in·s Fairdtild Engine & Airplane Corp., 
lla~erstown, ~ld., a firnt order for 12 F-27 
turboprop transport aircraft, taking an option 
on 12 ntore at a total cost of SS-million. 

)fisS-ile ,.Czar" Egcr ~lurphrcc confirms that 
ahc xa,·y has n proj(•rt under way to dc,·clop a 
solid propdlant IRB:II. 

Dr. John L. Burnt·~ announces formation of 
the Systems La)JOratories Corp. De says it will 
be the first professional scientific organization 
in the U. S. desi::ncd solely for research and 
de,·elopnu!nt in the fidd of interplantary tra,·I. 

June 2I 
Roger Flcnting, public relations director for 

Allison Dh·ision, General 1\lotors Corp., is 
elected chairman of the Public Relations Ad
,·isory Contmittce of the Aircraft Industries 
Association for the 1956-1957 year. 

Jnne 22 
Announccrncnt that it has Leconte the prime 

contractor on a new guided missile and has 
won n nutjor subconlract on a second is made 
by 1\fcDonncll Aircraft Corp. 

Dr. Theodore "\"on Karman, chairman emeri
tus of the Air Force Scientific AdYisory Board, 
recch·cs the Presidential :\ledal of Freedom. 

June 25 
Garrison Norton is ronfirnted by the Senate 

as the new Assistant Navy Secretary for Air. 
General ElcC"lric's Aircraft Gas Turbine Di

,·ision rceciV("S a S•J.2,100,220 contract from 
the Air 1\latcriel Contntand for engineering 
changes on the J79 turbojet. 

June 26 
Piase«:"ki Aircraft Corp. reports receipt of a 

1\"'ayy contract to build an expcrintental ,·ertical 
lift craft called the Sen Bat. 

June 27 
The S(•nate votes to incrca~c the fiscal 1957 

AF hud~et by ntore than 8900-million over 
Administration requests. 

The Senate Armc(l Scr,•iccs Contmittee re
j('cts AF r('qucsls for funds to set up four 
Talns-equippcd anti .. aircraft bases. Sintultane
ousl,.·. it a}lproYcs Arnty plans for expanding 
its Nikc anti .. aircraft missile system. 

June 28 
The Air Force discloses plans to intprove the 

pt'r{orntance of tbe Boeing KB .. SO tanker fleet 
for tlte Tacli("al Air Cotnntand by fitting each 
of the planes with one General Electric J47 
turbojet engine in a pod under each wing. 

Republic Aviation Corp. discloses it is work
ing on two new guided missile systems, includ-
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The :\IRCR:\FT YE:\R BOOK 

in:=:. nne• uth:rt t•un be c·on~iclC"rt"cl rHort~ ~ch.-~~ncetl 
than the muc·h-clist'll"'~l~cl earth !-'att·lhtt•, 

June 29 
R"·an Af"rtiiHitltit·al Co., San IH.-~n. Calif .. an

nou;H't~s rt•t•t•ipt uf a $5-millinn _r..-:1'-"Y :·ontr~td 
for prucltu·tinn of elt•c·trnnir rah•-nf-•·lunh-a~ul
descent delct'lnrs to faf'ilit:.1tr lu•lit·uptt•r hu" t•r
in~ :~t night nr in poor wcatht•r. 

Julv I I 
Bc·::u·h Airt·raft Corp." annnurH·t• ... rt·t·eipt of a 

~l:!;,:;.milliun Air Furt•t• c•nntr·ad for tlu· IIHlllll• 

foat"lllrf" of an ndtlitional q~ 101 ntity of ']1).:~ 
J.!rtiiiiHI ~uppur·t unih for jt·l li~htt·r.-. arlf 

hcunlu•r.-.. 1 • 
CAA rt"por·t..; it '''JH•t·l .. to l<~k•• tlt•li,t•ry 1 ! 1 ~ 

rnouth of an Air Fon·c· B-:i4 ;1s p;rrt of rl!' 
air traflit· t·nntrol ... tudy Jli"OI!l'Ollll for tht• j:·t n:.:c·. 

JULY 
July 2 . 

VPrtol Air·t·r;rft Curp. n·pnrt .. it rt•t't'l\'t•tl a 
c·nntrart c•;;tlliu:.: for pr•uluc·tiun of Jnurt• than 
S:2.J-million 11-2IC \\'orh.bor:--t' lu•lic·uptl"r:'. 

The Jlou."t' and Sc•uatc approve a rompromrs~ 
Ucf1·n~c Appropriation Hill Jtrn\·idin:.: ahnut 
S900 .. million in AF fund!'J on~r Admini .. tr~lt ion 
rcqut·.,ts. 

Lockhcccl announrt'!-. it ·will sd up a JH'W 
aeronautical t.•ngincc-rin~ nffil·c at Huru·tlin on 
tlw '\'\,.l'st Coast of Florida tu handll' airc·r;Jft 
and WPaJHHl ~y~lt•m.-. tlt·~i~n work fur :.uh·arrt·t•tl 
airt~r••ft. 

Airc·raft lndustrit•,;; A!-osll, rt•JHJrb !-lliprrtt•rrls 
of 666 uru·-tn-ten pl:.u·t· utility .:nul t':\.f~ruth'f' 
.air,·raft ""'urth SJ0,:>2·1,000 hy !-ot~\·en rompanit~-. 

in ~Jay. 
Air Forr(~ award.;; Furtl'" Air·rraft I~ngirH" 

Divbion~ Chicar:n, a SJ UH,2:>:J,6~:i follow .. ur• 
contract for tllf' manufarturt• of J:i7 cngirw~, 
raising total value of Fnrfl j37 orclt•r-. to more 
than Sl-hillion, induding: vn,..,·erplanb alrt•atly 
dclh·(•red. 

Army givt~S Chryl-'lt~r Corp. .. s:~,17:i,OOO 
contract for cn~iru·cring anti profltH·tion ,~·ork 
on tho intcrnwdiatt~-r;mge Jupitt·r haiJh.tit· 
mis:;;ilc. 

USAF's hir:ht~st r:mking dvil lllt'fbl, tht' 
Exct·ptional Civilian St•rvit~c Award, b p:rantetl 
to Joseph J. l .. f'ihling, !--JH•dal a ... -.i ... tant for 
sl"curity to Lt. Gt~ll·"'• CI::.rt•Ut't' S. Irvine anfl 
Donald L. Putt. 

July a 
Prc.-.ident Eisenhower nn Juh· 2 .-.ign'i the 

fisc:~l 1957 Deft'nsc Appropriations Af'l, ::t1Jn .. 
eating 834-,656,727,000, alwut a half a hHiinn 
more than the Admini-.tration a-.ked for. 

July 5 
Tt·mco Aircraft Curp., IJalla ... , ,..,·in.:, ih fir:.t 

J'roduction order for a ('omplt·te airt•t·aft uf ih 
own design with rt·t·l'ipt of a ;\'avy t•untr~ll·l for 
an "evaluation quantity" of two-plare :'\lotlel 51 
primary jet traint~rs. 

Convair reports that its den•lopment of nf'W 

tecbniqut!S in the <~nnslrut'liun of luuult•fl pouu·ls 
and honeyt·nmh ~andwi<•h patlf'l'-' fur ain·raft 
.c;trueturc•s Hmay wt·ll he tht• gr•~at~st ntajur 
dcveloprncnt in airplane construction ~inrc the 
all~mdal airpl::uw." 

Tht! Defen."t~ DPJlarttnf•rtt annount't"S th~tt 
Kaman Aircraft Corp., Bloomfield, Conn., ltas 
dcH•Iopf'd a rf'mott•ly .. ,·ontrnlled lwlicnptt·r for 
the Army and Navy "whidt t·an pPrform ~• wide 
range of military mi.-.sions." 

July 6 
Gen. l'iathan F. Twining-, J•eturnin.!! from an 

8-day l<·isit to ~loscow, t...Ils Prt~!,iflent Eisen .. 
howcr the U. S. i'> "out in front" in the air .. 
power race with the USSR. Twining, howr"·er, 
repeats prior asst•rtions that the Soviet Union 
i:-; catching up. 

July 10 
Capital Airlint•s antwuncc•.;; purchase of 15 

more Vickers Viscounts at a t•ost of ahout 
SI5-million. 

The Army p:h·cs .!Uclpar, Inc., Falls Chur«·h, 
Va., a $1,983,981 contrat:t to dcn•lop a he}i .. 
t'Optcr flight !-.imulator. 
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July 12 
A Bnt•inJ,: 707 flit•.. from ~enttlc• to Los 

An:..:t•lt"'' lnt('rnationul AirpoJ"I on July }()~ 
marking tht• jt•l prutotv 111.'.-. fir ... t t.:mtlin;.: at. 3 

c·hil airport utht•r· th:u1 .ib honu· hn~•· at Hcu•rn!!" 
Fit· hi. 

lJnilt•d Airl'raft Cnq1 "o;. lu1 ard t•hairnwn. 
II. :'\1. llo•·•u·•·· rt•\ ••al!-o that til•""' t•oiiiP~111 Y has 

:~:.:·~\:~lml ~;.: i;, :~·•;,•,: ~: i u,:~ p::! j .. ::.:,, ~;'' •; at•~;1i 111 ;:.: ::: 

CunJu•t•lit·ut clnrin:,: tht• JHISI dl't'ath• . 
July 1:1 

Bul•in~ :-~nnnuiH'f'o, that tht• ~ir:--t KC.-l~ 
to!llkt•r is r->t•ht·dult·d lo rull uut on July 1 , • 

(;t•nt•ral J·:lc•..tric·"" Ain·ruft (;a" Turhint· U•
, .. i.,iun, Evt•rHlalf", fHtio. announct•:-o rt•t•eipt of two 
Air Fort•t• t•nntr:lc'ls tnt a ling S I 07 ,:;.~.n.:l 20 • 
rallin~ fHr rlu• lllunufat·turt• of J_79S,, and tlH• 
dt~vt•lnpuu•nt of an u;uh·aru·t•d t'lli-!1 1H'• , of 

Hy::1n At·ron::n•tit·al Cu. annnun•·t•s rl't'f"lptl 
S 12-rnillinn in urdt•rs nf mid alltl aft fu~H' :Jg:t" 

;t•t·ti.-ms for tht• But• in:;: h:C-1 :J:i taJik(•r. 
Julv l() 

Cunvair t•h:n•:.:••:-. tltt." namt• ttf its jl'l trans .. 
port from tlu· (;nlclt'n Ar1·ow to th•· Cnrn·air sno. 
Tht• Skylark flO() tag al-.o is clroppt•d, 

Julv 17 tn tht• 
(;en. Nathan F. Twir.lin:! in tt·~timnny 

s.~nate Ar·nu•tl St'rVit'('" f:uiJIIHiltt•t• ~:,ys tlu~ 
hdn-jt~t Blnwhmp SHJH'rsonif' light homht•r i:-o 
thl' rnn.-.t impnrt:utt airrraft ht• oh"c-r\'t•cl 011 

bis r•·c•t•nt ·visit to Hu ... ~i:a. 
lnsurant•t· c•l.airns stt·nunin~ front the ~-:~~~: 

T\\'A Grantl f:anynn t•nllision on Juru~ :H) 
1u·arly S;i,;>fJo,nnn. 

Julv lll r 
'laj. C..t•n. B. A. St:hrit•,•t·r. (:umrn:uult•r 0 

AHIH-:'-. \V<'slt•rn Ht•vt•lupmt•nt l!h·isi.o_n, ,r~·~:~~:~,;: 
tlw AF's IOJl~priur-ity ICIDJ JH"OJt"cl rs I 
i11p: 40 alHHll as fast a" it c·an go." 

The Cunrnu·rt•e Ut·parlnu•nt n•akt·s puhlil' a 
t'f'll!-itts of the Airf'raft Propt•llt•r Intlus;~~ 
showing that ] () t•ompanit's t•ng.agt•tl ir~ ~he• in 
tlustry in 193:1, tH•rfornH"«< S 1 08.·1·nlll]lnn 
ru:.Jnufac~ttrring OJH•ratiuns. 

July 19 . YC. l"H 
Str·oukuff Airt•raft Corp. rt')Htrts. 1 ~s t ·~"\r;,st 

is due tu roll off tht• .a~:-ot•mhly lnu a 
Tr·c•nton, N. J. at the erul of ~t'ptt•mh~r. Fort•e 

An a1loeatinn of 86,7-i:i.OO() of Atr t 
funds is moulc to Douglas Air·t·raft in ~uppo~ 
of its C.] :-12 turhoprc;p transport ]H"OJCt't .It 

Tu~~:~~ USAF Air H(·~("art·ll and Dcvt~lt~pnH•nt 
Cumnwntl tli~dost•s its '\Vright Air _Ih~"·c~c)J~\~i:~·;;: 
c .. nter has worketl out a nt•w .altut:<'h"000 ft•{'t 
b :lOU JH'rt·ent rnure at•f'Uratc ht•lo~ <> 0 , vc that 
and 1 ()() p<'rrt·nt rnurt• af't"Uratt aho 
altitutlc than prc<;t•nt in..-trunu·nt.". 'd . 

CAA reports that a tutal o~ 127 ~1 111 -rur 
('uJiisitHis occ•urrt•d in the )'t•ars 1918-5·>. 

July 20 KC 13~ 
Hot·ing- Airpl:.ulf' Cu. rolls out its first " a 
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jt•t tankt·r and it~ R88th and la~t KC-97 pi ... ton .. 
.-ngint~ tankt•r on July 19 .. 

Juh· 2:1 
Prt·~idt>nl F.i~t·nhuwf'; ~i!!n..;; a hill ( S.:Jl6:J) .. 

authorizing' JH't"tll:lnt·nt et-rtifi,·ation of air <"ar
rit·r_.. npt>ratin!!' within Alaska anti lla,~aii and 
lt>g-i .... Jation (~.:~-t-12) l''Xlenclin!.! thP JHU\·i;;;;iorh 
of thP C.h.·il At·ronautic~ At·l rela!ing- to n·ar 
risk insurant•t•. 

A llou~t· Arnu•tl ~t·rvit•t•:-- lnvt>~ti:.::atiott$ Suh
conuniltt•t•. IH':ltlt•tl hv F. Erlward llt>bt·rt 
([) .. Ln.) a~.st•rt:-o that "'tl;e Govl:'rnnu•nt j., f!'dlin:.: 
~uhstantial value frnnt its invt•slm<'lll in milit::u·y 
airfrnrncs.~' 

TIH• C.AA rt•pnrl!'i that t·i~ht eilh•-. hoartlt•d 
ovt•r a tnillion air paso::t'll!!t'rS in 19;);";, 

Col. llorat•t• A. llant·~. Air Rt'St'art·h anti J), •• 

vc·loprnPnt C.onun::nul~ is nanu•d winnPr of tlu· 
19~5 :'\J.:u•kay Truphy for hi.;; world "Pt•t•tl 
rt·c·orcl of H22.1 :J:i mph on Au~. 2() in a :\"orth 
Anu•rit•an F-IUO C. 

July 2-t. 
Rt•ar .Admiral John E. Clark. Dirt•t•tor. C.ui 111·d 

:'\li:"silt• llivision, Offil'l" of Chit•£ of :\"a,·al OpPr· 
atinns, clisl'lnst·s the• ~avy intPnds tn t•quip 8f) 
ship..; with surfa<'l'·lo-air mis!->iles in tlu· JH•riotl 
19:>6-6]. 

Julv 25 
Capital Airlines fnrn;ally announ('f'S its ordt>r 

for 1•1- De Havilland Cmnl'l ·1s for clt•lh· 1·rv 
starting- in tlw last half of 1958. · 

Anu•rit•an Airlint'" disrlosl:'s it will c·nnstruc·t 
a 81-million S('hool to train airlinP .slt•ward 1·..;.o; 1• ... 

on a silt• nt•ar Fort \"\"orth lntl'rna:.ional Airpnrt. 

Julv 26 
Tlu• St•naiP Appropriation C.onunitlt•p ret·ont• 

1ltPtHis g-ranlinl! of tlu• full Administratiun rl'· 
fJUest for S68.0-l3,000 for CAA exp.;msion of 
tlu· Ft•dt•r.;ll Airwav:o. SvstPni. 

Rt•puhlit• Aviadon .Corp. as!'>i~ns thP name 
"Thunrlt•rc•hil'f" to the latPst of it.;; fit,:hter
bomhers, the SUJH'r_.:;;.onic F-105. 

Juh· 30 
Convair r•'JHlrts sal.('s of 25 -1-'10s, 

hoosting total snlt•s on this lntPst mndt•l of 
the enntpnny's twin-Pnf!illP transport to 111. 

Donald \V. Douglas, prPsitlt•nt of Dougla.:; 
Air('rnft, is nanu•d winiH'r of th(' 7th annual 
Nationnl llt•fcn!"e Transportation Assnt•iation's 
Award. 

Tlu• U. S. C:t·nsus RurPnu~ al'cr,rdin~ to prt'· 
lirninary n·sults front thP I 9~.J. Ct'll!-'Us of 
:'\lanufnt·tun•s, rt•JHlrls th(' value acldt•tl hv 
rnanuf~H·turC" in the aireraft Pn!!irH~ industr~· 
totalt·d SJ •. 1:15,ono,ooo, inert·asc of -1.69 
Jlf'rl'l'nl over 19-1.7. 

CAA t•:o.tilnatPS that Sl'hNltrlt•d airlint•s of tht• 
nation t•arrit•d tlu•ir :-JOO-millionth passt·ngt•r nn 
July 29. 

July 31 
Ces.o;na rt'JHH'ts its four-plaec CH-1A lwli

coptf'r lodll go into eontnu•rcial produt'lion in 
the nt•ar future. 

Beech Air('raft Corp. announf'es ret'f'ipt of an 
order for flyc Super 18 transports from the 
Air Fort•e of Brazil. 

AUGUST 
Au~. 1 

Avc·o :\Ianufaf'lnring- Corp.'s Crosley Division 
rt•ceivt•s a 823, 150,5;}.8 eontrat'l for the }lro
dnt·tinn of tlt•ft•nsP and arntatnent SYStt·nt"' for 
B-52 luunhPrs. . 

The USAF Air :\latcricl Commaru) gin"s Gt•n .. 

l'ral Eleetrit' Co.~ Cindnnati, a SI1~680,009 
runtra•·t for tlu• d{'~ip:n, tnanufarlure. proeurc
mt•ut and installation of toolinf! for J79 turbo-
jl't t•n;=:ines. 

Au~. 2 
f:e.,..,.na Airl'raft C:n. rolls out tht' prototype 

of its four•t'Il!-!itH' 2\lndl'l .620 prt•;.surized exccu-
th t• tr;nl!'pnrt. 

Au:::-. 3 
Exi~tt·nc'{' of thr~·t• nt·W mi!'!"ile h'!'t vehides, 

tht• Lot'kht·t•d X:-7 and :x. .. 17 and the 2\"orth 
Anwrit·an :X.-10. is rnnfirnwd at th£> Air Force 
A~--ot·iation t'OilYt•ntinn in :\"cw Orl<•ans. 

~ppc·L:tl Pr('sidt•nti:JI aidl' F.dwartl P. Curtis 
olpJ•nint!" ;~n t•i!!ht-tnan ~~-~II'JU..; f'ngint>t•ringo teant 
to f)p,.·t·lup a master plan for th<" future air 
to:dfit· t•ontrol s.v!'lt"tn, 

:\laj. Gt>n. Ri~·hard C. Lindsay. (lirector of 
pbn..;; for tht' u~_\F. 1Ht•(lil't~ at tht• AFA COil• 

n·ntion in :"i"t>\\' O!"lt·an~ that :..:uitled n1i~sill'S 
"\\ill ultim;~ll"ly takt~ on 30 pt•rt•t•nt of the 
Tat·tit·al Air C.nntnl:llltr~ tar~··ts. :;o pt>rcent of 
tlu· tar!.!t"ts of tht• Str~ltt•!!ir Air C:nnunand and 
an t.''\"t';l ~rt'alt•r pt•rt•t•nt;;;.!l' of lhc rnis:-0ion of 
the Air IJt•ft•n;.P C.onun;~nd. 

Au;::-. 6 
Tht• 19:>6 llarmun Aviation Award winners 

;~re ;~nnoutH't•fl as fnllnws: _A,·iatinn, Group 
Captain John Cunnin:.::ham~ r.rt'al Britain. chief 
tt•st pilot for d<' Havilland Airt'raft Co.; .Avia
!rh:. :\ImP. J:t('quclint~ Auriol. Franl'e, and 
At•ronaut. Lt. Connn:mdt·r Charlt•s A. ~Hills. 
( l"~:'t). :llPmphi:=:~ Tt•nn .• as..,igrwtl to AirshiP 
Early \"'\":Jrnin~ SIJU~th·nn ::\"n, 1~ Lakf"hur~t, ~. J. 

'linn('npnli"-llotH'YWt'll clisl'lnst•s it '"~-·iii huihl 
a llt'W $.f.mi1Jinn ;:H•ronautit•a} plant for den:·Jop
llH'Ilt and protludion of hi:.:hly ad,·arwt•tl aPrial 
naYi~ation equipnu•nt rtt·ar Sr. PPtPrshurg. Fla. 

Au!!:. 7 
Ilou!=!las Air<'raft Co. c·l im.:lXP" 10 year~ of 

IJC-6/7 prutluetion nn Au:.:. 6 hy ciPliY('ring- tht:" 
700th transport in tlu• st•rit•!', DC-7B to 
Easlt•rn Air Lint·~. 

SPn, Stuart Symin~ton (D-:'\lo.) is named 
winn<'r nf tlu~ AF.-\ ·~ hi!!hl' ... t award. the Gen. 
ll. II. Arnold Trophy, for hi..; '"dt'IPrminNI and 
t•nli!::htt•tH•d inquirit·s into tlw trut• status of 
our naticHl;~l airpowC'r," 

An~. 8 
1'\t·w York Airwa,·s oYI'r tht• WPt'kl:'nd intro

dut•t•:o; it<.; fir.;;;t Sik;1r:o.ky S-:i8 lu•lit•nptt•r into 
s~·r,·i<'t' on its HJPiropolitan :'Xt•w York intor
airport routt•s. 

Tht• Army eomplelt•-. a S I ~-millinn roekPt tt""st 
f:u·i1ity clt'sc·riht·d a""' tht• larg('st lt•..;t stand for 
rtH•kt·t ntoto••..;; in tht• lTrlitt·tl Stalt•s. J_oeatcd 
011 Reth.tont• Arst•rtnl. it will t•nahlt• fil·in~ of the 
Jupitt•r IRIDL -

llouse-~t·natt' t'Ot~ft•t·t•t• ... rt•tltu·t· tht• Adntinis
tratinn·s rt-t}Ut'st for a ~upplt•ntt•ntal appropria
tinn of 868.0-1.:-l,OOO In $-Hi-million for tww air 
navigation fo1rilitit>s untl C..-\A OJH•ratin~ t•xpcnst~s 
in eonnPdion with t''Xpansion of the l<'edt•ral 
Ail·way:o; system. 

An~. 9 
LocklH•Ptl Airt•raft Corp. rt•ports it.., total of 

.!"pare parts sah•s rt•et•ntly passed the hillion
tlollar mark. 

Hnugla~ Aireraft Cn. tlt•lin•rs the first .AD-7 
to thf' :\"avv one· nuntlh alu•ad of !->t"hf'(luiP. 

Be('eh Ai.rt'!'aft Cor]J. unvpils a rww four-plal't' 
twin-Pn~inP aireraft fnllnwinl! its first SU('('('Ssful 
flight. Ilt•si!.!natPcl thP Bt•t•t•hc•••aft 9:i '~nadg-er," 
it will he in the 83:>.00() to 853.000 prit•f." 
range. 
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Aug. 10 
The lUcDonncll XV -1 convcrtiplane sets an 

unofficial speed record for helicopters of 200 
mph. 

Au,;. 13 
Gen. Nathan Twining reveals that he "ex

pects" to recommend nn accclcrntion in KC-135 
production to a rate of 20 a month, thereby 
matching B-52 goals. 

North American Aviation, Inc., announre~ 
the first flight of the new F-lOOF, described as 
the world's fastest two-man airplane. 

USAF's Air :Materiel Command gives Georgia 
Division of Lockheed Aircraft Corp. two con
tracts totaling $37,637,220. 

Au,;. 15 
Army announces it will award a Sl 6,565,000 

contract -to Utica-Bend Corp., newly-formed 
subsidiary of Curtiss-Wright Corp., to nH!IlU• 

facture the Dart anti-tank mi!"silc. 
North American Aviation, Inc., Columhus, 

Ohio, receives n 839,713,624 AF contract for 
manufacture of F-lOOD aircraft, spare part!'!, 
ground handling equipment and droppahlc 
tank8. 

Cessna discloses that its :!Uorlcl 620 four· 
engine executive transport prototype ntadc its 
first successful test flight Aug. 11. 

Defense Secretary Charles Wilson sets up a 
special Pentagon committee to study the proh .. 
]em of protecting military information. 

Au,;. 16 
Air l\latcriel Command gives Roeing Airplane 

Co. two contracts totaling 8567 ,369,52·1 for 
production of B-52D intercontinental bomhcr!", 
spare parts and data. 

USAF Air lUatcriel Commanrl issues hicJs to 
the aircraft industry to participate in competi
tion for two new types of aireraft-a twin-jet 
readiness trainer and n four-jet utility transport. 

Col. David C. Sf'hilling, 37, holder of the 
1951 Harmon Tropby ancl winner of the Air 
Force Association's top honor in 1952, is 
killed in an auto crash in England. 

Au!<. 20 
George F. Worley, chief of aflvnnced ()(~sig-n 

at Douglas Aircraft Company's Santa l\loni•·a 
Division, predicts no RUpcrsonic transports will 
be in service before 1970. 

The French Defense 1\linistry nnnoun('cs that 
it has placed an order for an additional 50 
H·21 helicopters with the V crtol Corp. 

Lycoming Division of AVCO 1\lfg. Corp. rc· 
leases specifications of its new I\Iodcl 0-360 
180-hp engine, which it says bas the "hi~d1cst 
horsepower rating of any four-evlindcr engine 
certificated and produced in the United States." 

Au,;. 21 
Bell Air('raft Corp. receives a CAA airworthi .. 

ness certificate for its Model 47-J four-placf! 
helicopter. 

Continental Can Co. signs a contract for an 
executive Fairchild F -27 turboprop transport, 
becoming the second lar~e corporation to order 
the aircraft. General Tire & Rubber Co. of 
Akron was first. 

Aug. 22 
Grumman Aircraft Eng-ineering Corp. acquires 

50 percent interest in Dynanlic Developments, 
Inc., Islip, L. I. 

Au,;. 23 
CAB approves the change in the name of 

Helicopter Air Service, Inc., to Chicago Heli
copter Airways. Inc. 
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Aug. 24 
Continental Can Corp. heromes the first 

customer for Fairchild's :\f .. ] 85 cxcruth·c jet 
tran!-port with an order for three to he dcliverd 
about 1960. 

Bell Aircraft Corp. announces an ordt~r from 
the French govrrnmcnt for 20 Dell 4·7G-2 hcli· 
copters worth 81.2-million. 

Douglas Aircraft reveals that clt•rtronic 
equipment on the DC-8 jet transport may wci~h 
as ntuch as a ton and cost Sl·lO,OOO, or more 
than the whole cost of a prewar DC-:!. 

Au,;. 27 
Airrraft Industries .Asc;;n. reports 65 rh:il 

aircraft of 6,000 lhs. and under and Yalucd at 
81,037,1·1.5 wt•re cxporl<'d in July, marking: a 
30 percent incrca.c:c over July a year ago. 

1\lanufacturrrs nf airc~raft, mi-,silcs, ncces· 
sorics and rC'lntcd equipment continue to head 
the list of 100 corporations r('«•ch·ing the largc~t 
Yolume of U. S. defense contrads. 

Au!<. 28 
Speedup of Hoeing KC-135 tanker produrtion 

as rccommendt~d hy Gen. Nathan Twining" is 
approved by Defense Secretary Charles Wilson. 

The Indian government approves a request 
hv Air-India International for authorization to 
h;1y three Boeing 707s at an estimated cost of 
824-miUion. 

Aug. 29 
The National Business Airrraft Association 

officially notifies the Air Coordinatin[! Committee 
that it "cannot accept" recommendations of 
the NAV Panel, calling for a TACAN/compatihle 
D~IE system. 

Au,;. 30 
CAA safety director W. n. Davis goes on 

record opposing CAB's proposed economic re~u
lation requiring 75 percent on-time scheduling 
by airlines. 

Aug. 31 
Col. John L. Zoecklcr is named rhicf of the 

Aircraft and Missiies Dh·ision, Wri~ht-Patter
son AFB, replacin~ Col. Carl F. Danthcr~, who 
will take over as Deputy Commander, Air 1\la
teriel Force, European Area. 

~orth Amcri(•an Aviation, In,·. announces 
pbn-. to huild a !'ix-placc twin-jet utility air
('raft to 1neet the ()csig"n requirements proposed 
his montb hy tlu! USAF in irs compctiion for n 
twin-jet pilot readiness trainer. 

The Air Coordinating Committee renrhes a 
unanimous decision on the new con1n1on short 
ran~c navigation system. The decision ralls for 
eliminating the rivil DI\IE, retaining VOR, nnd 
implementing TACAN/DI\IE into an azimuth
distance system to he caUcd VORTAC. 

SEPTEMBER 
Sept. 4 

The Navy issues its first production order for 
the P6~f-l Seamaster jet flying-boat in a 
$102.2-million letter of intent to the !\lartin Co. 

Air Force Under Secretary J antes II. Douglas 
hints of possihle reduction in the number o£ 
AF wings. 

lHilitary officials reveal that they nrc willing 
to move 181 TACAN installations now under 
way, if necessary, to sites suitable to all users. 

Sept. 5 
CAA announces a reorganization enrontpass

ing three principal cltangcs: establisluncnt of 
six program offices; streamlining of the Ad
ministrator's office, and establishment of 
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""readily identifiable" counter-parts o£ the pro .. 
gram offices in the rc~ions. 

The KC-135 City of Renton, the first pro
duction model of Boeing's Jet Stratotankcr 
~cries, makes its maiden flight from R£"nlon 
~lunicipal Airport to Docing Field on Au~. 31. 

Nmoy capturt>s the nation's speed record at 
the l'intional Aircraft Show with the offidal 
declaration that the Chance Yought F8U Cru
sader flew 1015.428 mph in the running of the 
Thompson Trophy. 

Sept. 6 
Prntt & '\\~hitnc"~ Division, t•nited Aircraft 

Corp., announces ii will huild a multi-million 
dollar auxilinrv aircraft cnt:ine facility in 
Florida. . 

Aircraft Owners & Pilots ..\so:;odation ch·es 
qualified endorsement to the ACC VORTAC 
plan. 

Sept. 7 
Qnntns Empire Airways hrromcs th'· first 

non .. American airline to order the P&:W )57-
powered version of the Boeing 707, ns the 
Australian carrier announces it will buy seven. 

CAA Administrator Charles J. Lowen, ·t.l, dies 
of cancer Sept. 5. 

Sept. 10 
Amt"rican Airlines reportedly order_.;; 19 

additional Dou~las DC .. 7s at the presnntcd cost 
of between S35-million and S·IO-ntillion. 

Sept. 11 
The Atontic Energy Commission disclose~ that 

two of its laboratories arc studying the possi
bilities of nuclear propulsion for rocket cn~ine~. 

Air :l\fatcriel Command announrcs award of a 
contract worth Sl8,951,360 to Lockhct"d Air
craft Corp. for T-33A aircraft, spare parts and 
special tools. 

Sept. 12 
Beech Aircraft Corp. recein•s a 82.5-million 

follow-on contrart for manufactnrf" of a sizeable 
additional quantity of Beechcraft 11A .. 3 jt>t 
aircraft ground service units for the Air Foree. 

Sept. 13 
Lockheed Aircraft Corp. reports a 820-million 

fixcd .. price order for T-33 jet trainers. ·which 
will extend production into rnid-1958 nnd raise 
the number to nearly 5,500. 

Sept. 17 
Air 1\(atcricl Command announces the award 

to Dou~;las Aircraft's Tulsa division of a 
830,034·,933 contract for IRAN and modifi("a
tion of B·47 aircraft. 

Plans for the eventual transfer of all Pratt & 
Whitney piston-engine :::and spares from the 
U. S. to Canadian p .. ~W Co. arc revealed in 
Dallas. 

Sept. 18 
Navy confirms the award of n contract to 

the Columbus Division of North American 
Aviation, Inc., for research and deYelopmcnt of 
the A3J twin .. jct two-place atack aircraft. 

Organization of a new airline financing €'Om• 
pany, Air Finance Corp., is announced hy thrf"e 
prominent hotel offil'ials, Conrad Hilton, his 
son, Barron Hilton anti Joseph Drown, an inde
pendent owner. 

Chance You~ht Airrraft, Inc., nnnounct•s rt'• 
ccipt of a S200 .. million Na'"Y order for the 
F8U .. l Crusader fighter. 

The Air Force Air Rt•scarch and Development 
Command discloses the existen(_•e of a rcsear«·h 
rocket which can accelerate to velocities of 
nearly 5000 mtlh in just ahout two seconds. 

Sept. 19 
Air Produ('ts .. Inc •• All(_•ntown~ Pa •• annoon("es 

it will start construction of a 82,810.000 liquid 
oxygen ~encrating: plant this year on a tbree
::J('re ~ite adjarcnt to th•· ne""• ~lartin Titan 
ICB:\1 Jllant southwest of Denver. 

Sept. 2-1, 
The first CAA Jli;:ht t("st of a Boeing 707 to 

determine its adaptability to the nation'"s air
way and airport sy~tcrn~ is !'chedoled in Seattle. 

Sept. 26 
Temro Aircraft Corp. laun~es n eampnign 

to sell its ~lodel .51 primary jet trainer to 
:'\'ATO ntemhers. 

Dout:las Aircraft Co. awards a S3.5 .. million 
eontra~t to Amf'riran Seating Co., Grand Rapid5, 
"irh., to produee millf'd extrusions £or the 
nc.s jt.'l transport. 

The Flight Saft'ly Foundation elects _-\dm. 
John IT. Cassady US~ (Ret.) to the position of 
executive vit•e president. 

Sept. 27 
Convair releases detailed spedfications of its 

'lode] 880 jet tran~port and announce-s formal 
("Ontrart:; with llu~hcs Tool Co. and Delta Air 
Lines for ·10 aircraft ,·aluerl at $200-million. 

Sept. 28 
Lockheed Aircraft Corp. announees a $166 ... 

million order in letter contracts for its ~Iach 2 
F-1 O.J. Starfightrr S<'ri("c;. 

Lockhf"ed ~Aircraft Corp.'s Gt>of1!ia Division 
file-s formal application with CAA for certifiea
tion o{ t,.,·o transports, ~lodels GL-108 and 
GL-135. 

Aircraft industry employment reaches 803, ... 
700, marking the first time it has topped the 
800.000 figure since the peak of the Korean 
War. 

Tht"' Rell X-2 rockrt plane erashes on a Right 
at Edward~ AFB. Calif .... killing its pilot. 

OCTOBER 
Oct. 1 

L7SAF Air )fateriel Command gh-es Hazeltine 
El("ctronics Corp., Littlf' !\-cck, ~. Y., a 53,604..-
392 contract to manufacture indicator groups 
for usc in scarrh and bright findin~ radar sNs. 

A new n.-o .. stagc high-altitude research rocket 
railed the "Terrapin" soars to a height of 80 
1niles from the ::\'ational Advisory Committee for 
Aeronautics' proving ground at Wallops Island, 
Va. 

NACA awards its Distin~uished ScrYice ~fedal 
to Rit•hard T. Whitcomb, developer o£ the area 
rule con<-ept for supersonit· aireraft. 

Oct. 2 
Air Force gives Allison Divi..-ion, Gent"ral 

~lotors Corp., a Sl3,096,000 contract to manu
facture J7I-A .. 2 cm:dnes for installation in 
~\lcDonnell F3H nirc;aft. 

Oct. 3 
The nation's major airlines approve a state

ment suggesting" they will speed up efforts to 
eliminate racial discrimination in birin~. 

North American's F .. I07 fighter-bomber suc
ce~sfnlly completes its second test flight. 

Oet. 4 
USAF Air Research and Development Com .. 

mand announcf's creation of a new Design Engi
neerin~ Branch for its Flig'ht Control Labora
tory at Wright Air DeV"elopmeot Center, Dayton, 
Ohio. 

Ort. 5 
Air Foree awards the Georgia Dh·ision of the 

I~orkhecd Airrraft Corp. n letter contract of 
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oVt!r 8100-million for adtlilinrHII protludion uf 
the llc•rt~uh•s C-1 30 turhotJrnJl lran~rwrt. 

Don R. Bt•rlin, prt•!"idt•nt and •·hairman nf 
the Loard of Vertol Airrraft CnrJ••• ~onfirm., 
receipt of an ofTt•r from 1\'nrthrop Airrraft. Inc· .. 
to considt~r rornhininp: tht• ll\'n rornp:anic!~. 

The :\lartin Co. nnnouru•t·~ that tlu· Lat•rmtst· 
surface•to-surface mh•~ilt• is in prtuhu·tion for 
the Army. 

Oet. 8 
The AL'CCl'isoric•!-> IJh·iJoOion of Thump ... on Prot). 

uets, Inc., disclo~cs it will f"onstrud :1 810-
million facilitv for lt•stin~ rorkt•l and missile 
fuel and auxi.liary Jlowt•r ~ystt~m... on a 1000-
acre sih• nt•nr Rnanokr, Va. 

Od. 9 
Northrop Airc•raft., lru·., Hawthorn••, C:11if.~ 

reeeivcs a 826-millinn .J,., .• ~Iurunt•:•t:11 Jn·cuhw
tiun cuntract for the Sn:u·k S!\1-62 inlt•rf·unti
nentnl missile. · 

Dr. William F. Bullhaus, •·hit~f ••n:.dnt!t'r of 
Northrop Aircraft, il'> dt•t•lt•d c·h:1irmnn of t!w 
Airrraft lndustrit!s Aso;orintion's Guidc•tl :\lis!-iilt! 
Committee for the romin:! year. 

o.t. 10 
The Navy ~ivcs Raythrnn !\If,:!. Co., ~'o1lthnm, 

!\las~., a ~60-m~llior! ~ontrnt•l to manufat•turr 
Sparrow au-to-a1r tnJssJh•s. 

AF Secretary Donald Quarles disdo!-t'~ that 
Capt. 1\JilJJurn G. A]ll, pilot of the ill-fntt•tl 
BeJI X-2 rocket plane whirh ••rn!-ilwd in St•pt .. 
"'was flying fastl!r than any otlwr human lwin:.:: 
has been known to R;r,'' shortly l»t•fort~ hi.; 
dt•ath. 

The Douglas A·'t.D Skyhawk rarrit·r-hmoc•tJ 
hombf"r g01~s into servire with the N~,·y. 

Na"'Y givt~s Pratt & ~·hitnry IJivision. Uni!Ptl 
Airl'raft Corp., two ••ontrtwls totalin,:! 828-miJ .. 
lion, and railing for continued tl<"vt•1•,1H1H'Ill of 
tho J57 and de"·dupnwnt anfl manufa..turc of 
one J75-P-5 en~dnc and one J7:i-P-9 t~n,:itw •. 

A three-~ta~·· rockt!t ass<"mhly fired from 
Patrick AFB, Flu., last tnonth attaint•tl a tJj~ .. 
lance of 3000 milt~s. it is revealerl. 

Oct. 11 
NACA <liselmw~ that four-~ta,:t• rt•"it!nr~·h 

rocket~, fir1~d in l'onru:ction with dt~vt•luJHUt•nt 
of the ICB:\f arul tbe North Anwriran X-15, 
have hit speNis of 6864 mph, or ;\la•·h 10.4. 

Oct. 12 
Eastern Air l .. hws' urder fur ConYair 4-10.;; is 

incrcasetl to 21. 
USAF Air l\lat1~rid Communcl p:h•t•s North 

Arnt~riran A"·iation four t•ontrads totalin,: 
875,327,903. 

Lot•kheed's 1U ude1 J 649A SuJH"r Con~t•·lla
tinn makes its maidt!n Ri,:ht on ~du•tlul•! on 
Ort. 11 at Burbank, Calif. 

Ort. 15 
Dt!fen~e S .. rrt•tary Chari .. ~ Wilsun a~serts that 

tnilitary spentlin~ n••xt yt~ar will rise prohal,ly 
"sometbing like" 4 pt~rcent to 6 pt~rcf>nt. 

Commerce Department announces three more 
contract awards totalinA" 8750,000 for CAA's 
fiscal 1957 airway program. 

Oct. 16 
General Eh·rtric Co. estahlishP~ n••w l"n::d

neerinA' facilities for dt!si,:ning futu••c powt•r 
(Jlants for aircraft nnd l!ttidt•rl tnis.o:,i]es in tt!m
J•orary •Juartcrs in Danville, Calif. 

Rodng Afrplarw Co. l'<"ports it~ J\ltu)PI 707 
protutype passNI tlu_• 600-hour mark in its h_•!\1 .. 

ing-demnnstratinn pro~rarn. 
Oet. 18 

James II. Doolittle is nanwd chairnran of 
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th<" :riational A•lvisurv (;••nuniUt•t• fur At•rort:tu
tic~s. SUI'rl'•'•lin:.:: Ur. jeronw C. llunsakt•r. 

Tlw Ht•fcn.;e llt•J•artmenl t•aru•t•l!-0 its •ruotn 
systt'lu fur t•ontrullin~ ('OIISUillplion of t•rilir•nl 
mat••rinls in jt•t l"ll~int• ntanufartnrt•. 

Air Foret! !>OJlnk••smt•n indir~('tly ('nllfirnt lht• 
iiJ .. fnh•tl Bell X .. 2 rorkt•l ]JI:tn•• rr:u·llt'd a ~JH't'd 
of mor•• than 210() mph lu_•fort• it t•raslu·d on 
St_·pt. 27. 

N'cw York Airwa,.·~ acr••r,ts dt"lh·c-ry on tltrl't" 
of four Sikorsk,.· S-58 hclit•oJltl'rs on ortlf'r. 

Ot·t. 19 
Rf't't•ipt of a S.ii0-mi11iun rt·-nrd••r from tit .. 

:\·:n•y fur \'\/V-2 Suru~r Cnnsh·llation radar plant•s 
puslws tlw total of military <"OIIIra('IS nwartl«·d 
to the Lo<"klwl!d Airrraft Corp.'s Cnlifurnia tli• 
vi~ion within a month tu nt~arly $2'1·0-millinn. 

CAB f"l-limnh•s tht~ U.S. nirlin.. irulu~try':; 
suhsidy hill fur the c•urrf'nt fist•nl year will lw 
the hil!hc•!->t uf tlu~ fnur•yt•ar )H'riotl l 955 
throul!h 1 9:;8. 

NACA award~ Distin:;::uish<"tl St•rvirc :Ut•dnls 
to JHhn \V. 1\luis(• and Clwrlt~!-> \\". l~illll"lnn for 
"oul~tandin:;:: hr:w•·ry lwyund tla~ ••all nf duty" 
£o11owing a hi;!h•nltitudc t'XJllosinn in tlw 
rorket-proru~llt•d X-lA rf'!H•arrh plan•· in Au
J!:U~t 1955. 

Ot·t. 22 
Ca1iforni:t En~lt•rn A,·iation is awarflt•d an 

Air Fort'l! t•nntrul'l ·wnrth SI,89:i,OOO to U'\'t•r
haul and mo•h·rnizt• J 15 C-·16 trnn!'ports at its 
Oakland mainlt~nan<"e ha~t·. 

Tlu! Eastf'rll Air u.~ft•O<;t• Furl'f'S {('ant, Ryin,:! 
:\"nrth Am<"riran F-86lh, tak<" tnp hnnnrs in the 
rm•!.,•try Jlhasl" of tlw U~AF Fi~ht.-r ~r•~tt]liUlS 
l\lt•t•t at Vint•ent AF'B~ Yuma, Ariz. 

Ot·t. 23 
G•~n. v;.·. C. '\1rymun, t•umtnant1in:;: J!t~rwral, 

Contint•nt~JI ArtnY C.nmmm~tl. Fort ~lnnrnf', Va., 
annount•cs t~!-itnhli~lunt•nt of n spPri:tl Army 
A,·iation Srt•tiun. 

North Anu•rh•an Snhrt•jct fil!ht .. rs f'apturc 
top honors in all phas••s uf th<" Air For"~'s 
J 936 Fi~hlt•r \\••<Jpnns ~h·ct at N.-1Jis AFR, Las 
V .. ~as, and Viru•t•nt AFB. Yuma, Arizona. 

Ot·t. 2:; 
The N:tvy ~h·•·s ::\J,·Dornwll Airrraft Curp. n 

$58!124.,7] 7 nrdt·r for n•lditinnal prntlurtion 
of tht" F311-2N D .. mun all-wt~ntiH"r fi~htcrs. 

Comnwrt·c Undt•r Stoi:ort•tary Louis Rnthsdtild 
reports tlwt CAA nhlhtntt•d S15-mi11iun in tlw 
first t[uartt•r of fist·al 1957 for nt•w nirwny 
•·~ruipnu•nt. 

Oct. 26 
Air For•·c ord<"rs a rww flt•"'if!n studv of the 

WS .. ll OA l'lwmi••nl homiH•r hy Bn••inf! and 
North Anwrif'an nnd informally drrid<"s to 
strt•lt•h out Convair'"' WS .. J25A uurll'ar lwmlwr 
pro jed. 

Maj. Grn. Hamiltnn Ifowzr, Dirt•rtor of Army 
Aviation, di..,doJOt~s the Army is pondt~rinp: de
si~n requirf>nu:•nts for se,·en brand new air«·raft, 
ineludinp: three vP.rli<"al-lift machines. 

CAA control towt•rs rt•Jlort a total of 20,384., .. 
000 aircraft operations in the )'l"ar end<"d June 
30. 

Oct. 31 
Convair announr1•s that it ltas slartf'd taxiin~ 

test$ of its B-58 llustlt•r. 
Air .. raft t•mploymt."nl in Au~ust rmw to 8l·l,. 

·100, a nt•w JWSt-Kort•an peak. 

NOVEMBER 
Nov. I 

Convair officials announce that the first Jligltt 
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nf th~ 880 tran ... port is !'orhc~tlult_•d to be made 
nn Jan. an, 19~9. 

~···!'olc·rn Air Liru• .. pin•·•! .. a $700.000 order 
fur Bt•ntlh: HUH-lh X-h:uul "'••athc•r mappin~ 
•·:ulur fur ir... Hnu~la!' ))f: ... fdh• nuw in .. l"l"'"ic·e 
nnd on urdt•r. EcJuipm""nl will ~u in ""AL ·~ 
Lnt•klu•f"d F.lt•c·tras, aJ ... o. 

Xuv. 2 
Dt•ft•n"'' Dt•parlnu·nt dist·luse .. that N'::n·y'.-. fiN-t 

~uidt•tl mi ... silt~ l"ruisrr, tht• llu!'olon, "'·ill be di:-
patt·lwfl lu )INlitcrrant•nn tu join l". S. ·Sixth 
Flt·t·t. 

Arm~· ;:••Is first dt•livt•rit•s of llillt•r Yll-3!.! 
rmnjt•t hl'lic•uptcr fur le!'olinf!. 

l'iov. 5 
AlA surVt'Y rt•\•eab that fi,•c major U. S. air

frame huil•l•·rs no"· hold more than $2-billion 
in ordt•r!O for nt•w jt~l and turhoJJrop tran.-oport 
airrraft. 

RCA neCt!n~e Elt•clronir Prudurl!< rl"~t~h-f"5 
$7.2-million nrdt·r from Air )lnlt•riel Cnmmntul 
for airborne T..\CA~ unil!". 

AFL-CIO furms Avialiun Ll"~i!'-lntive Com
millt•(" to st•t"'k lc~i~lnlion for n '-dhn,:;;.lcr-frl"«'"" 
:rir lran~port !>ysh~rn. 

Li{!ltlplunc ~hiJHHt•nls fur ninc-monlh pt•riod 
••ndin:;:: SrJll. 30 lolal 5,215. 

~av:r'~ 1\ofartin XP6)1-l St•ama.!'>lf"r j ... t Oying
hoat t•rn~lws in norlh t•nd of Ut•hn•·arc Day. 

="·n.-. 13 
:\'urth Amt•r·irnn F-107 rt•:lt'hl':- :\Inch 2 ~pt.•ed 

in flighr ... at Edward~ Air Forrr Rn""''• Cali£. 

No,-. 1-t. 
Lnrklu~t·d rt.'<"t•h't'!:' 870-milliun N" a\·y «"Onlrart 

for T2V-l Scnmas:h·r jet trnint•rs.. 
Army awards cnntr.act lo llillt•r llelicopl~r~ 

for two proloty}ws of a muhi-cn~inc \'crsion of 
tlu· flyin~ platform. 

Con\·air rt•port:oo "exr('erlinp:ly surre,;.:-ful,. 38-
minuh~ maidt•n Rigl11 of H-:i8 llustlrr lHnnL ... r. 

Clurt•tu•e N. Sap·n is r•·-e1t•t•lcd pre~idt•nt of 
Air Lint• Pilots Association. 

Nov. 15 
)lissile rznr E::!cr MurplH'e di:"t'lo~rs that 

tui:"silt•s wuultl hr u~t~d tu dt~ft•nd U. S. bomhl'rs 
n~nin:oot enemy uirrraft. 

SH~oor-sk,.· ~ .. j(J !'it'l~ ~JH't'd and nhitudt• rt•t•urd~ 
in Hrillp:eport, <:onn. 

Nov. 20 
CAA awards 89-mill iun ronlrnrl to Raytlu~on 

:\lanufaeturin:;:: Co. for 23 hut~·rnn~e radars. 

Nov. 21 
l~ockltt•Nl ,:::els $25-million eontral•t from N'avy 

for P2V-7 ~t·tllunes. 

Nov. 27 
Dt•fenst• Scrretary Chnrlf's '\l·ilson issuc.oo docu

mt•nt E!'h .. in~ Air Forcl" sole responsibility for 

all land-ha~ed Int•·rnwdiate Range Ballistic 
)li .... ilt·!O, and ~avy the responsibility fol" ship· 
Jaun ... hfi.l IJUJM, rlashin~ Army's hopes lor 
m~j'!r role in n1ililar~y a\"iation and lon~·range 
nll:oo:-.tl~. 

F...ight ll-j2•:- hrt•;:•k tlte jel h~lmber•s record 
l.y sUtyinp: aluft an e!'timatt~d :-t21tf: hu~ eo"·cr
inl; 17,000 mile~. 

~ .. v. 29 
Air Fort"e !Ol)oke~man ··oa.firms that ~orthrop 

!'Upl•rsoni .. trainer de~ign will replal"e the T-33 
jet trainer. · 

No,-. 30 
~orth Ameri("an ..-\Yiation~ Inc. deli,.·ers, its 

&rst F-86L, ad,·aneed ,-rrsion of the F-86D ia· 
terceptor, lo the Air Foree. 

Admiral James S. Russell, Chief of :'iavy 
Bu.rAt"r says eombinalion rorket -d turbojet 
engine ·will t,ower future ~avy plaurs. 

DECBIBER 
n.,.,.a 

Airrraf'l Industries A$-s~Jatioa ~ .... 
Genrral On·al R. Cook (l"SAF, ll.ooL) will re
plare Admiral Dt·\Hu C. R...,..,,-. tCS:-i ....... 
as AlA pr~idPnl .. 

D.o.,. 4 
Bureau o( Labor ~rts tlaat ......_,. ...... y .. 

nteot in ~t>plf'!DJbt!r reaeheti B""' p d- peJik 
or 8:!5,000. 

De:. 5 
North American FJ-&B pow......l loy a c..ciN-

W"r;,ht J65 maJc.,., &.rst fti,;ha a1 Port C..l two 
Ohio. 

Dec:. 11 
Boei111; Airplane Co. ~ $50-...._ I ...... 

on contract from .-\.lr 'r\lat.-iel C ' fer 
KC-135A.. 

D,.fenst" Drpt. ~rts tloa It ......,._ aa
billiou for ain:raf&. 111iasiJM. .._ .- ,..... 
duelion farUiti.,. duria@ &.r,.a liiNe ....... of 
6:-l'al 1957 .. 

n-. 1.2 
~ny pia""" $26-mUIIea _ _. witlo -.....J.. 

ton Standard dkol•ion of ( ~ .--.....t lw 
propt"ller D$.SemLlies. 

Grumman Aift"raft E118.......... c..... ~to 
$24-million ~rder for TF ... l ..-...... ~ 
P=~engt"r a~ralL 

. Dee. u 
Atomir Enrrt:Y Coauni!"S.._ ......_. ......... 

rhar it mor .. than ...... led 111 .. hr ... 
alonti<--po"'·ered ainTMl ~ a. ._. lttSe. 

u-. ):; 
Air<"raf't inda~u, . .-.....~ S3.M. :w--r •f -..... 

at annual \l"richt :Wewaor&.l -.r. .. S.. •
Park llorel. -.;· a;.hiJar:..._ a. C. 
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T lze AIRCRAFT YEAR BOOK 

A CHRONOLOGY 
of 

U.S. AVIATION 

The following chronology was compiled and edited by the late Ernest J. 
Jones, (Lt. Col., ret.). 

Although this chronology has been expanded considerably over previ
ous editions, it still represents only brief excerpts from Colonel Jones' vast 
store of air data. Space has forced us to deal only with the highlights. 

We are deeply indebted to Colonel Jones for his thorough knowledge of 
aeronautics in this country and the generosity with which he shared it. 

We also wish to thank the National Air Museum, Smithsonian Insti
tution for providing the photographs used in this section. 
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Caudron, French Bomber used by American Expeditionary Forces in 
World War I 



A CHRONOLOGY OF U. S. AVIATION 

United States Chronology 

1784, Jan. 16-Airborne troops proposed by 
Benjamin Franklin In reporting on the &rat bal
loon nscents. 

1784, July 17-Firat U. S. ba1loon ll~ht In 
Peter Carnes• captive balloon. BaltlmoJ"e. Md .. 

1784, Nov. so-First ••~~nt by aa Amerlean 
abroad. by Dr. John Jellerles, phyal~ian, with 
French aeronaut Blanchard, at London. On 
Jan. 7, 1785, theY make the first Channel ~ros .. 
lng by air. 

1793, Jan. 9-Ba1loon llf«ht by Jean Pierre 
Blan~hard £rom Philadelphia, Pa., to Woodbury, 
N. J. (Lctt~r £rom George Waahlnt!ton ~arrled 
on this flight.) 

1837. Sept. 18-Fir!'Ot parachute demonstration 
In America when John Whe drops animals from 
a balloon at Phllad~lphla. 

1838, Aug. 11-John Wise sa£ely lands with 
his parachuted balloon at Easton, Pa. 

1840, Sept. 8-Col. John H. Sherburne 1U'I!es 
Seeretary or War to use night ba11oons to locate 
Seminoles. 

1842, Oct. 22-John Wise proposea to up
lure Vera CruJJ by air. 

1844, O~t. 16-Amerl~a•s first air patent to 
11-luzlo !IIuzzi on dire~tlon o£ balloono. 

1845, Sept. 18-Ru£us Porter proposes steam 
airship line, New York-Call£ornia, to ~arry gold· 
seekers at •100 a trip. Sto~k sales 11J1Atbhe
tory. His 1849 booklet tllnstratea a jet-pro
peJler passenger rocket. 

1859, July 1-World re~ord balloon trip, 
809 miles, St. Lonls to Henderson, N. Y., by 
John Wise and three companions. 

1859, Aug. 16-Airmall ~arrled by JohD 1Vbo 
In balloon flight (rom La£ayette to Crawferda
ville, Ind. 

1860, Aug. 21--Capt. E. B. Hunt. Corpo of 
Engineers, U.S.A., advocates balloon telegraphy. 

1860, o~t. 13-5oeeess£ul aerial pltotos 
taken by William Bla~k (rom a balloon. Boston. 
l\lass. 

1861, June 1D-l\lllltary llf«ht by lama AI. 
len, First Rhode Island State MUitla, In bal
loon over Washington, D. C. 

1861, June 18-Balloon telegraph demon• 
strated by T. S. C. Lowe. (lllessa~te to Ahra• 
ham Llneoln.) 

1861, June 22-24-~lflitnry reeonnalssanee 
hy T. S. C. Lowe and Armv oflirers from bal-. 
loon using telegraph, over ArHngton and Fall!!! 
~hurch. Va. 1\lilitary air nh!li~rvation eontinnes 
onto 1863. 

1861, Au~ a-Civilian nrronnnt T ... a Mnnntatn 
inaugurates aircraft carrier operations with. Ids 
war balloon. Lowe follows. 

1861. Sept. 24-Air nrtiTlrry !ldiust'11'1Pnt 
from Lowe's Army hnllnn nPar Wa!!!hin£tnn. 

1861, Nov. 7-Belicopter proposed for Union 
Army. After experiments. a machine Is p·artly 
built before Appomattox ends tbe projeet. 

1862, 1\far. 9-War l1rlienptt>r bomber de
signed and urged by William C. Powen of 
Mohile, Ala. 

1866, May 25-5olnmon Andrews' airship 
maneuvers over New York with 4 pusen~en. 

1873. Oct. 7-Un~~:nf"rro;!!ll(ul trans-A.:tlanti.
fllght by W. H. Dnnald•on. Alrnd Ford 1111d 
Geor~e A. Lunt In ballnnn. Crapla.ic, from 
Brooklyn, N. Y., to New Canaan, ConD .. 

1877-Prof. William B. P19erlnr:, Bar..ard 

University, betrinB experiments with model he.U
Nlpters. In 1903 3 rabbit is sent aloft. 

188D-Thomas A. Edt.on eondaeb helleopte~ 
rxpeTiments Cor James Gordon Beaue:tt. 

1883. Ma~. 17-First o£ a ...rte. of glider 
m.,hts by John Joseph 1\lontgomery, Otay. Cal. 

1885, Jon. <-Russell Thayer, C. E., a grad. 
uatr or West Point, ul'(tes on Seeret_.,. e£ War 
Robert T. Lin~oln a ~ompressed·alr airship or 
hi• desll'n. No artion. 

188<. Jan. 3D-Thomas E. Baldwin makes hb 
first pararhote jump at San Frmaa.e.. 

1886. Jolv-W. E. lrlslt. publblaer o£ ,4....,. 
naullcal Wo~ld, J'1'0J'O""" ballaon radle. 
1887-Ameri~an altiuule -" .ade by 

ar.ronaut )foore- and Pro£. B. A. a- ef U .. S. 
!'~!mal Serriee, at St. L~ 15.480 r-. In 
balloon of St. Louis ,._ ~ 

1890, Jnly 31-Durillll tlae ..-lo. L. Gath• 
mono. or Cbieagn. espl..... a ..to.Il "' ldgh 
altitude Ia attempt te ,...._. ....._ 

1890, Oct. 1_...._."-t R.n.- ...-
ler:fslation ereatlng the ........... .__ ...Ire
establishing th.. SJr:nal c-.- wlddo b oltafl!led 
with coll~tion and trRacemiuion. el talfti'ID1dton. 
amon"' other duties. MPir_, ......-des b thou 
~onsldered as am- .. .,h - ....a AnDy 
aeronauties Is nwt?ed. 

1892. Oet. 1o--aaD- ........ t. ...... -
ltaDiaod wfth eaeh ~ trDa loy Cloio£ 
Signal Ot&eor. c-al A. W. c:-.ly, wile_.,.. 
pat .... millt...,. airshtt- and ...,._ 

1892. No,.: 5-..,....._ _.... ........ -· 
~n>Stod b"' Pref. A. F. ZalaL 
~ 1893 •. A.g. 1 I I l ' aol c.-r-eo -
Aerial Na...tptioo ltelil ""a-..: Oeta- Cloa
nute. Cb.trman; Dr. A. F. :ll6a. ~. 

1893, Oet. -Tite Claiel __. o...r. G-. 
~ral G......J• 'l"8perb the _........ ef a La
r.hambre bdoan rer .. Slpaaol c- lt.n.o. 
SO!<'tlon. Flrot •- ,.._ .. - are aade 
at the Chi- - M't '- 0.. 31. 189B. 

18%. Apr. 2~ ~ ......... •-1 
1-ee:inc;; op......rMn •t &J.T. 

1896. M ... ' sa- • =- ....,_e _...I 
Oo·wn by s.,;.,ueJ ~ .. I I D. c. 

1898. Apr. ~·- _.. ..._.,. n., ....... 
examine L-le:r'• ...._ - -.1 a....a of 
Ordnanee ...r Fwd&-- --.. - allot· 
ments or s:s.ooo ~ "' .......... ..,........ 

1898, Der. 22--TJo. s....._, ol "Var ap. 
proves a F.-t M,-er ... tlor ............ ofReep 
<TUart- ............. I ........... -.1 a taan-
house to eo- 9ltwaol Cao:pa ......... al 
one point. 

1901, Se!oL 1-5- 1'le _. Plo.Ja.. LL.D •• 
writ.,. In ~ f- S ; t ' r ..,...., ll
sneees•fnl .,_. 'Wil1 .. ..,.. I a •~k or • 
watehmaker -.1 wtll - ........ "-tar thau 
an insert..,.. 

In D-t.er. Rear ~ ...,....._ US!Il 

says In the ~"'-- A_.._ ........ , "A ealm survey ........ doe _...... ft , __ ali 

~onfidrnt .,.....-.a. al ...... ..,.;. f- ,_.,.... 
sureess U ....,. --liiMd L If ... eiMartl." 

1 4111%., s..,.... 15--A. t- ""'-• •all• hh 
al,..hip ,.._ .....,.. M ' ...... 111 a -H 
with Ed-..J C. J!lt~y- a lite .. _. •• S.a
Jlumont afnlollp. 

1903 ... __ ~ ........................ 
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:apply for potent on their flying machine. (Pat• 
enl issued !\loy 22, 1906.) 

1903, Dec. 8-Somuel Langley's flying mD• 
chine, piloted by Charles 1\lunly, plunges In tho 
Potomac and is wrecked on its second test, 
W nshington, D. C. 

1903, Dec. 17-Fir!'ll sustained controllable 
Right of (Jo~·ercd hen,·icr·thnn•air machine by 
Orville and Wilbur Wright, Kitty llawk, N. C. 

1904, Aug. 3-Circult flight In airship (Cur• 
tiss motor) hy Capt. Thomas S. Baldwin at 
Oakland, Col. 

1904, Wrip:lu hrothcrs rnnke 104 flights, 
I"O'\'cring 20 miles. British rcprcsentathre visit!' 
the Wrights in November. 

1905. Jan. 18-Wri;.:ht brotlu~rs OJtcn ncp;otf .. 
adona with U. S. War Department for disposl• 
tion of their invention.. Correspondence is had 
through 1907, 

1905, Apr. 29-Danlel l\laloney begins aerie:. 
of glides with 1\Iontgomcry glhler, taking: off 
Crom eaptive balloon. Later killed. 

1905, Aug. s-chnrles K. llnmllton begins 
f!leries of kite Oigbts, towed by cars and hoots. 

1905, Sept. 26-0ct. S-Wrigl1t brothers make 
SS 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 October the French sov
ernment Is negotiating along with BrJtlsh. 

1905-Lt. I•~rank P. Lahn1 becomes first 
Army balloon pilot. 

1906, Jan. 13-2Q-First Indoor aero exposl· 
tion, New York. 

1906, 1\lor,-French and British visit Wright 
brothers at Dayton. 

1906, Sept. 30-First Bennett International 
balloon race won by Lt. F. P, Lahm-Parls 
to En~land. 

1906, Dec. 1-8-Second Indoor air exhibi
tion of Aero Club of America. 

1907, Juno 8-Bullding devoted exclusively 
to aernnanticfl dedicated at Jamestown (Va.) 
Exposition. 

1907, Aug. 1-.-Aer9noutical Division estab
lillihed, Army Oflict! of Chief Si~nal Oflirer. 

1907, Sept. 2-Waher Wellman •irshlp A.mer• 
ir.a fails in polar attempt. 

1907, Sept. 30-0rnlthopter of H. C. Gam· 
rneter, multlgraph inventor, lifts temporarily. 

1907, Oct. 1-Aerial Ext•eriment Association 
formed by Dr. A. Grahan1 Bell, F. W. Bald""·in. 
J. A. D. 1\lcCurdy, Glenn H. CurtiBs and Thoma!' 
E. SelfririA"e• 

1907, Oct. 3-Reeord altitude of 23,110 
reet hy U. S.- 'Weather Bureau rneterologieal 
kite. 

I 907, Oct. 18-Air bombing prohibition 
signed ut second Hogue conference. 

1907, Ot~t. 21-Second Bennett international 
balloon race, St. I .. ouis, won hy Oscar Erbslob 
or Germany. Airship races are held Oct. 22-23. 

1907, Oct. 28-29-lnternatlonal Aeronautic 
Congress held in New York. 

1907. Ort. 28-Admiral C. l\1. Chesler urges 
anti-submarine airships and shipboard airplanes 
at International Aeronautic Congress .. 

JQ07. o ..... 6-Sr\·en-minute towed Oight f'rom 
molur hoat tu~ in Ur. l.h·ll·~; kite, flon·n by Lt. 
T. 1':. StJI fridge. 

1907, Dec. 16-chief Signal OffiC"er advertise• 
Cor airship bids, resulting in purchase of Bald
win airship. 

1907, Dec. 23-chlef Signal Ollieer advert be• 
lor alrplanP hid"• alter visit ol Wr .. htA. 
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1908, Feb. lQ-First Army plane eontracl 
Pigned hy Signal Corps with Wright Brothera. 
(Other contracts signed ""·ith A. 1\1. llerrln~ 
and J. F. Scott.) 

1908, 1\lar, 12-Fir•t Aerial :&<perlmenl A•· 
socintion's plane, Red Wing, fiown by F. W. 
Bnldwin. Later, three other machlnea Oy .. 

1908, ~lay 6-18-Wright brothers renew fly· 
ins preliminary to delivery of Army airplane. 
Chnrlcs Furnas Is first airplane passenger. 

1908, lllny 13-Bolloon rndlo r""eptlon dem· 
nnstrntecl by Signal Corpa, 

1908, lllay 31-G, II, Cortlsa 1\lonuloctorln~ 
Company announces planes Cor sale. 

1908, June 10-Aoronnutlcal Society formed 
In New York and lllorrls Pork Airfield ahortly 
ohtalned-first of kind In U.S. 

1908, June 2Q-AnthonJ radio-controlled air• 
~hip model demonstrated. 

1908, Jul)· 4--Scientific American Trophy 
awarded Glenn D. Curtiss for first public flight 
qf one kilometer circuit In his biplane, June 
llug, llammondaport, N .. Y. 

1908, July 17-First olr ordinance paued 
by Kissimmee, Fla., with registration and regu• 
lation. 

1908, Aug. 8-Demonslrntlon flights under 
French syndicate control begin near Lel\lan~ 
France, hy Wilbur Wright, continuing through 
December, making o number of astounding rea• 
nrds. Training of students followa. 

1908, July Sl-Ang, 8-Henrl Farman of 
France makes first exhibition airplane fllghta In 
u.s. 

1908, Aog. 22-First Army Baldwin alrahlp 
accepted. 

1908, Sept. 17-First plane lotallty, klllln11 
Signal Corps Lt. Thomas E. Selfridge and severe· 
ly injurinJ:: Orville Wright, In delivery of first 
Army airplane, Fort 1\lyer., Va. 

1908, Dec. 28-1\lnttbcw R. Sellers ntake• 
several Oi~htl!l with 7 hp quadroplane. 

1909, Jan. 22-commerciol airplane, built 
by Glenn Curtiss, sold to Aeronautic Society 
of New York. 

1909, April 16·28-WIIbor Wright dellvera 
nn airplane In Italy and teaches pupils, 

1909, June 10-Presldent Toft present• Aero 
Club or America medal to Wright brothers. 
Con~resslonal medal presented at a eelebrotlon 
at Dayton, June 17 ·18. 

1909, June 26-Glenn H. Curtiss demon· 
strates at the Aeronautical Society's meet, Mor
rl!l Park, New York, the machine ordered Jan. 
22. Further flights are made at the Society'• 
meet July 5, before removal of the maehlne 
to 1\Iineola and the Instruction of member 
Charles F. Willard. 

1909, July 17-Curtl•• flies 52 mlns. In long· 
est U.S. Right except Wrlghtl!l and wins Scien
tific American trophy for se~nnd time. On thh 
~uecess in the 1\-fineoln flights the Aero Club of 
America name!l him as Amerl~a's entry In th• 
Rennrtt International raee. 

1909, Aug. 22-29-Gienn II. Curtiss wtna 
first Bennett International airplane race and 
other events o£ first International Flying meet .. 
RhPims, France. Speed: 45.7 mph. 

1909, Aug. 25-First Army airfield leased 
nt College Pork, llld. 

1909, Aug. 28-After lnfitruction by Glenn 
H. Curtiss and ~mbsequt-nt practlrr In thf' mn· 
chine contracted by the Aeronautical Society, 
Charle• F. Willard clve• hb fir•t exhthltloo •• 
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:)ca r s bor o u g h Uench, Toronto-A me·dco's firs t 
c xhihition pi_lot. HJs exhibitions c ontiou o o ver 
1\C \' C.r n l years . 

1909, Sept. 7-0ct . 15- At Berl in , O r ville 
\Vrig ht makes flt g bt s under Germa_n contr act, 
" ' ith more r eco rd s . 

1909, Sept. s o--Ince ption of Wrig br -C-ort'iss 
()al c nl liti g ation. 

l 909, Sept. 3 0-EmiJ e B c rl.io e r desc-ribes o 
propo s ed s uidc d mis s iJ e . 

1 909, Oct. 3 -At Zuri c h , Switzerland., E. W . 
Mix wins lh c B e nnett ln.tcrna.t ion a1 balloon 
r a c e the sec o nd tim e fo r America. 

1 909, Oct. 4-WUbu r Wr·ig.ht makes se n s a
tional fli g ht , Governors I s land t o G r a.nt's Tomb 
und r e turn. Gl e nn D. Curtiss mo.k e s a s hor t 
IH g ht Sept. 29 and O c t. 3 . 

1909, Oct. 7-Glc on B. Cu rtiss Oi.es h is fir s r 
e xJlibition n t St. L ou is . Chicag o i.s n e :tt. Th e 
s ome month, Charles K. Bn:m _illon a n d Otto 
Brodie lc~rn to fly, follow e d b y othe r s . An 
e xhibition company i s f o rmed and Curti~ re
tunl s to h is d e ,•elopnlen t work, 

1909. O c t. 8-Nov. 5-Fi.r.s t Arm y avi.aLo r s 
t aug ht to fl y b y ~' ilhur Wrig ht. College Park, 
Md.: Lt. Frank P. L a hm, Lt. Freder ic E.. Hu.m
phrey s . und Lt. 8. D. Fouloi.s. 

1 909, Nov. 27-Anti-aircraJt fi_rinc s beg·in 
a1 Sun d y Rook b y O r dna n c e D e partmen-t . 

1 9 09, Nov. 22-The W rig ht Co. for med with 
S l , OOO , OOO capital. In ] 9 14. O n -ille Wr-ig h t 
l1uy s tJ1e company bn c.k . On Oct. 13, 19] .5. a 
syndicat e hu:r s th e company nn.d adds th e 
Simp lex Co . In 1916 il becomes the Wright · 
~1artin Co. 

1910, Jan . 10-20-First fl y ing meet h el d nt 

Los An ge les ; Loui s Pnul.h an, o f F r:m ce, the 
:s tar pcrforrucr. 

19 J 0, iH ay 29-Rccord fli ght from A lbauy to 
Ne w York hy Glenn C urti ss, 14_2 .-50 mL in 2 
lar .• 50 miu. 

1 9 10, Ma:r. 25 - Wrigbt paten t condemnation 
urg ed b y Wi ll.ia m M . Poge, a tto r n ey f or C. F. 
B ish op, pres ident, Aer-o Club o f Am e.r'i c.a. 

191 0 , June 1.3 - Cha.des K. Hamilto n flies 
"c w York.Philndelphin and r e Lo r n f or N .. Y. 

T i_m .es and P hll.::ad e )ph.io Pu lJlic Led ger a n d 
$10.000 p rize--] tl 9 .5 miles in flying ti me 3 hr. 
27 mi.u . ; cl ap-s ~:: d ti-m e, 6 h r: . 57 m:i-n. 

1910. Jun e ] 3 . J8-Fi rs t show o f ~dgb t eX· 

hi_bit.ion team , 1 n d io n np oli - l ndd w h ere W al t e r 
Or o o k in's is s La r o_n d moke:s new r ecords . Ex · 
hib.ilions b~, s.i ngl e p ilau or g·r o u·p s c ontinu e 
a b out th e c o u ntr y u nt il tbe Wrigh t e-shibil io.n 
b u siness is di s .-·on t.i nu e d in No'o" .. 1911. 

1 9 10, J uo e o--Do uuu·y b o m.b de m o n str a
t i o n ro nd e b y Clc.nn R .. Cur"t.iss t o A E"D1Y an d 
Na\· officers. 

l ;;H O~ An.g. 4--Plnne -..-.grauud rndio demon· 
S't rnted b v E.. N. Pic k erill. 

1910, . n,g . 8-Tricycle Jand.ing gea-r i:nst .::1U e d 
h\· L t. n. D. Foulois Oil .A..nu Wd.zht. at Son 

;H o n i o . • £!:1 
19 I 0 . u,g. - 7 - A.ir .. t:md la.ne r adio used 

h y ] . A. D. M Cnr<f<. eep< cad lfo y, N. Y. 
1.910. e_pl. 2 - F t America uom::tn pUo t 

so l os : Blnnche S.ltl;J l &or1-. Fir cxhihit.ion a l 
Fori \l" o"'~ ne., O~t- ~-.... 

1 910 . . Oct. a . J o---Fo rme:r Pt-es.1d.cnt Theod.ore 
Hoos eve.lt i.5 Oo-wn al t .. L-ouis -ribibilion !>-,• 

rf"h Elo .· e.! · 
191 0, Oct. 4 · 16-W eHm:m airship, ..imerica 

a b ::w ci.ons trans:...: antic trrp after so ·me 800 

l:t ; eof[ bv 
in Ha.-rn.P .. 

Brookins 

Packard Le P e re, W orld Altitude Flil!ILt. Da to 19.:.0 
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(.Montgomery, Ala., Apr. 18) and Charles Hamil
ton (Camp Dickenson, Nashville, Tenn., June 
21-26). 

1911, Jan. 7-Diclicr 1\Jasson flies Los An
geles-San Bernardino to deliver Times news
papers. Mail and papers delivered Feb. 17 by 
Fred J. Wiseman. 

1911, Jan. 7-25-Dive bombing, aerial pho
tography, airplane radio demonstrated by Army 
officers in San Francisco meet. 

1911, Jan. 27-28-L!eut. T. G. Ellyson, U.S.N., 
is first U.S. naval aviator when he takes his 
Curtiss ofF at San Diego during Curtiss exhibi
tions. 

1911, Jan. 3Q-J. A. D. McCurdy attempts 
Key West•llavnna flight but lands in water ten 
miles short and is rescued by Navy destroyer. 
In 1913 Domingo Rosillo makes the entire dis· 
tance. 

1911, Feb. 17-curtiss flies tractor seaplane 
(rom North Island to cruiser Pennsylvania. 
Plane hoisted on board and return flight later 
made. 

1911, Mar. 3-Lt. B. D. Foulols and P. 0. 
Parmalee fly record cross .. country Laredo .. Eogle 
Pass, Tex., 106 mi. in 2 hr. 10 min. in Wright 
plane loaned Army by R .. J. Collier. 1\lessnges 
dropped en route, radio received and sent. 

1911, Mar. 13-capt. W. Irving Chambers, 
U.S.N., is a:.signed the Bureau of Navigation 
to devote exclusive efforts to naval aeronautics. 

191 I, 1\lar. 31-About this date Missouri 
National Guard Signal Corps establishes air 
section and members taught flight and balloon• 
lng. 

1911, :May 8-First Navy airplane ordered, 
Curtiss Triad, amphibian. By July the three 
1911 planes of the Navy are dclivered-curtisJI 
A-1, A-2; Wright B-1. 

1911, May 13-Lieuts. H. II. (Hap) Arnold 
and Thomas DeWitt (Tommy) :Milling complete 
flying training at Wright School: 7th and 8th 
Army pilots. 

1911, June 7-Lieut. John P. Kelley, Med. 
Res. Corps, assigned Army School at Colleg• 
Park-first U. S. air medical officer. 

1911, June 8-Conneeticut state air regula .. 
tion is first state air law. 

1911. June 21-Short-lh-ed Aeronautical 
Manufac.·turcr!'. A~sn'n. incorporated; Ernest L. 
June~, t•rt·:-idcnt. 

1911, June 30-July 11-Boston-Washingtoll 
flown hy Harry N. Atwooda Charles K. Hamilton 
flies with him most of way-longest eontinuou., 
air journey to this date. 

1911, July !-Third Bennett plane race won 
for U. S. hy Charles T. Weyman (Nieuport· 
Gnome 100) al 78 mph. 

1911, July 31-lluring the month, Frank 
E. Boland begins flying his tailless, allegedly 
nonooinfrin(!illg airplane. 

- 1911, Au(!. 5-Lincoln Beachy wins over Eu .. 
gene Ely aruJ Hugh Hobinsou in New York
Philadelphi~ race for Gimbel $5000 purse. 
Elapsed time: 1 hr. 50 min. 18 sec.; one stop 
for fuel. 

1911, Auga 14-25-Harry N. Atwood fHes 
St. Louis-New York, 1155 miles by route; long· 
est cross-country flight to this date. 

1911, Aug. 2D--World al1itude record set at 
11,642 ft. by Lincoln Beachy in Curtiss biplane. 

1911, Sept. 4-Earle L. Ovlngton (Bierlot
Gnome 70) wins over Lieut. T. D. Milling (Bur• 
li;'ess-Wright-Wright 30) in 160-mile tri-state 
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t'ace during Boston meet, In 3 hl:". 6 min. 22 
6eC. 

1911, Sept. 7-Lt. T. G. Ellyson, U.S.N., 
demonstrates shipboard launching by taking 
off from aerial cable at Hammondsport, N. Y. 

1911, Sept. 17-!\'ov. 5 - Transcontinental 
flight by Calbralth P. Rodgers from New York 
to Pasadena, Calif.-3.390 mi •• 49 days. 

1911, Sept. 2a .. 3o-Earle L. (h·ington op· 
r•ointed Airmail Pilot No. 1, flying mail from 
Nassau Doulevard to Mineola, L. I., N. Y. 

1911, Sept. 30-Lta II. II. Arnold is ·'~tunt 
man" for the lead in pioneer air movies at 
Nassau Boulevard meet where Army pilot! com• 
pete. 

1911, Oct. 9-Demonstratfon of Tnrbox auto• 
malic pilot made before officers at College Park. 
Other similar inventions follow. 

1911, Oct. 1Q-Bombslghtlng and dropping 
device demonstrated by Riley Scott, College 
Park, I\ld. 

1911, Oct. 19-Feb. 12, 1912-Eaolhound 
tranAcontinental flight of Robert G. Fowle,. 
(Wright B), Los Angeles-Pablo Beach, Fla., 
2520 mi. in I 16 days. 

1911, Oct. 24-0rville Wright make! soar• 
ing record of 9 min. 45 sec. at Kitty Hawk. 

19I2, Feb. 12-Frank T. Coffyn tnkca auto
matic movie aerials over New York harbor. 

1912, Feb. I 7-First pilot physical exam 
published by U. S. Army. 

1912, 1\lar. 1-Attached type parachute jump 
hy Bert Berry from Denoist pusher plane, St. 
Louis. 

1912, Apr. 16-First U. S. licensed woman 
pilot, Harriet Quimby, flies English Channel. 
(Killed at Boston Aviation 1\leet, July 1.) 

1912, 1\lay 24-Paul Peck makes American 
duration record of 4 hr. 23 min. 5 sec. in hi· 
plane with Berliner Gyro engine. 

1912, May 3o-Death of Wilbur Wright by 
typhoid. 

19) 2, June 7-8-!\lachlne gun fired from 
Wright biplanr by Capt. Charles DeForest 
Chandler, Collcg:c Park, l\ld. 

1912, July 2-Vaniman airchip Af,ron crushes 
off Atlantic City in renewed trans .. Atlantic at• 
tempt. 

1912, July 31-Piane launched from sea 
wall hy catapult. Navy Lt. T. G. Ellyson In 
C:urtiss AH-3. 

J 912, Aug. 1 2-First Army tractor plane, 
Burgess, received; flown by Lts. II. II. Arnold 
and Roy C. Kirtland from Marblehead, !\tass. 

1912, Octa 6-ln night flight, Lt. J. H. 
Towers, U.S.N., (Curtiss A-2) makes world sea
plane duration record, 6 hr. 10 min. 35 see. at 
Annapolis; 4.mcrit:an record for any plane. 

1912. Oct. 8-First Nuvy physical exam for 
pilots publisht!d by Bureau of Medicine and 
Surg-ery. 

1912, Oct. 9-First competition for 1\lackay 
Trophy won by Ll, H. H. Arnold. 

1912, Nov. 5-13-Firsl U. S. airplane artll· 
lery adjustment, Ft. Riley, Kans., Lt. II. H. 
Arnold and observer Lt. Follett Bradley. 

1912, r\'ov. 6-Dec. 15-Antony Jannus (Be
noist se-aplane Roberts 2-cycle 100 hp) 8ies 
Omaha-New Orleans, with mail and merchan· 
dhe, carrying passengers at stops en route-
1835 mi., flying time~ 31 hr. 43 min. 

1913, Jan. 13-Mar. 31-Air parcel post flight. 
Boston-New York, by Barry l\'1. Jones (Wright 
B). 

1913, Feb. 11-James Bay hill In CoiJIIrMo 
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tunug urntc.s tho project of a separate air se:rvtce. 
191~, fch. 13-Lang:lcy Field A e rod y-nnm.icol 

Lnborotory project inaugu_rated. 
191 3, Apr. 27-First cross-I s thmus flig ht b y 

Rob e rt G. Fowler and cameramon R. A. Du.hem , 
P:::u.Jama-Cris tohal. Publication of s tory and 
pietures r esults in arres t. 

1918, May lQ-Didicr f\.Iasson and bomhe·r 
Dean a ttac k Mexican fcd c ro_l gunboat s in Cun)• n-
mas Day .. A number of other Americans Oy for 
Villa In this and subsequent yea_r s. 

1913, Mn>' 28-Lt. T. D. MilUog nod Lt. W, 
C. Shc.rm nn n1nkc 2-man duratiou and dJs taoce 
record of 4 hr. 22 min. and 220 miles (Ou:r• 
SCS!i tractor-Renault 70), Texas City an An 
tonio. 

1913, l\lay 3D-About tl1is dat e is institut ed 
1\·J.J.T.'s oerodyna_mics course under Ass t. Na,·al 
Constructor Jerome C. Hunsake r. 

1913, June 2Q-First Novo_l tn~ intor killed 
when Ensign W. D. Billings ley ls thrown {ro·m 
senplane. 

1913, July 19-Sky WYitl.ng lnitinted by Mil· 
ton J . Brynnt over Seattle. 

1913, Oct. 12-Eighth D e nn e tt International 
bnlloon race won for U. S. for fou_rtb time at 
Paris by R. H. Upson and R. A. D. Presto.o, 
loru.ling in England. 

1913, No'' · 27-Flrs t e..Wibition loop by 
Linco ln Beachy in Curtiss biplane, Coronado, 
Col. 

1913, Dec. 4--Tacticnl Alr Unit, Firs t Aero 
Squadron, set up as pro,,..i s ionnl orgn_ni%.-nt.ion, 
Son Diego, Cal. 

1913, Dec. 12-Wrlght pilot Oscnr Brindley 
r e ports ot San Diego as Army's fi_rst civilian 
In structor. Scores o£ others snb sequ.e.ntly e:m~ 
ployed through 1918. 

1913, Dec. 31-0r,;Jie Wright demonslra.tes 
automatic pilot; awarded Collier Troph y. 

19VJ., Jan. 1-Firs t scheduled airline begins 
operations with Bcnoi.st flying boat between 
St. Petersburg nod Tampa, Flo.; Tony Jannu.s, 
pilot. 

1914, Jon. 31-Durlng the month first U. S. 
NaYy air station established at Pens acola, fo] .. 
Lowing ten•porary camps nl San Dieg o and 
Annnpolis, 1911-1912. 

1914., Feb. 17-Seaplanes and flying hoa.ts 
classed as .. vessels" by the Department o f Com
merce and the license No. I is issued to AnLony 
Jannu s . 

1914, Feb. 24-A.rmy Board conde mns all 
push er type airplanes. 

1914, Apr. IS-Electric self s tn_rter fitted to 
Anzani 'ZOO .. bp engine of ColJier flying boat . 

1914, Jun e 23-Cu-rtiss' Wanamaker tro.ns 
Atlantic flying boat teste d. With outb reak o f 
\Vorld War I the project i s abandoned. 

1914, July 2-Lawrcnce Sperry wins Fren ch 
\V nr D e pt. prize for '"s t ab l e a.irpl a.n eu fiow n 
by ea rly nutom~11ic pilot over S ein e Rh·er in 
Paris. 

1914, July 18-Aviation Sect-ion of Sign a] 
Corps c reated by Congress, authorizi n g 60 offi
cers and students and 260 enlis t ed m en. 

1914, Dec. 1-16 - Two·way pln.ne-grou-nd 
r a dio demonstrated h y Lt. H. A. Darg u e and 
Lt. J. 0. l\lauborgne, !\fani1a, P. I. 

1915, Mar. 3-National Advisory Co.mm.lttee 
Cor Aeronautics established by Congress. 

1915, I\lny 14-Contract let for .frrs.t ::wy 
airship D .. } to Connecticut Aircraft Co. Iu J nly 
itt contracted a Booting oirsWp shed. 

1915. Jun~ 22-Wi~r.on sio State Fo·reater. 

Witteman-Lewi X.'llL-1, 
Barling Bomber, 1923 

E. i\L Griffilh, Oo wn by Ja --u s., in first :::u.r 
for es t patro l. 

1915, Sept. 17- Josepb Dolgos of Philndel· 
pb.ia demous t t<a t air in cen-diary bombs:. 

1 916, Feb , 9-CpL , D. rnith ( c ""tin S· 
Ball S co tt 1 2,5 ) mll.ke!l world .se::~·plane .rotiDn 
r ecord of 8 h.r. 42 min_. 

1916, Feb, "12 - lo•-i.t::>tlo:a f or hi em air-
nt_ail issued b,· P ost fii in Sl3ss;Jcbo.:s-etts :m 
Alnska. , 

19.L6, !\lor. 15- F" l .A o ;:; 
com.m.a.nd of Capt. 8 .. D .. F 
tious at Cohunb c._s, N. 
Pu_ojti"-e £.xp ed1t ioo. 

1916, Apr. 5 - Tbe Goven>o."t'O I- ODd TraJolll8 
Cor·ps o·rganired by P ' l A.. Ca:ro _. 

1916. Ap <, l4~A 
po:sed without result 

1916. June s-~ali 
st.rengt.b. oi A"· ialion 

1916. Jnue 18 
ley shot do wn'"" 
a; i_n g f <n· Fr:a:n:ce. 

1916, A ug. !.l"9--t-u,,. 
ntion O.ivis:ion o 

h>JU 
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never flown for the Aero Club Cl'rtificntc. On 
Dec. 31, the Army has gntduatcd 122 pilot~ 
since 1909. 

1916, Dec. 18-Non-cxclnsi.,.c liccnsc11 arc 
offered by Wright-:\larlin Aircraft Corp. on 
royalty basis. Terms arc considered prohibitory 
and in 1917 Congress appropriatc!'J $1 ,000,00(} 
to acquire basic patents. Solution is the cross· 
license agreement of the Aircraft :-tlanufacturrr~ 
Association. 

1917, Feb. 13-cnpt. Francis T. E':nn~, U.S ... 
l\I.C., loops and spins a seaplane nt Pensacola. 

1917, FdJ. 15-Air<·rnft :\lnnufactur('r..; As.,o· 
•dation ('Ontplctcs organiz::.tion. 

191'1, Apr. 6-U. S. declares war on Ger .. 
many. 

1917, Apr. 6-0ffidal strength of the A·da
tion Section, S. C., is 131, in«·ludin::; rt·~ular 
and reserve. or these, 112 nrc airplane pilob 
or student pilots. Enlisted Blrcng:th is gh·rn 
variously from 1087-1800. At ar:mi~tict~ tltr 
figures are: total officers, 2U,7fJB (pilol<l aud 
student pilots, 12,449); enlbted, 174,:JI5. 

Airplane strength, ulcss than 300." Pro
duced in U. S., Apr. 6, 1917-Nov. 1, 1919: 
13,894; received from Allies, 5,22(J; total: 
19,123. 

1917, !\Jay IG-Arr:mg-cmeuts made for d1-!l.t 
ground schools for theoretical training Ht•s••rn: 
ofliccr candidates. 

1917, :Mny 16-Air•~raft Production Board 
created. Superseded by the Aircraft Board 
Oct. I. Dissolved l\luy 19, 1919. 

1917, May 23-French Premier Rihot n~ks 
U.S. to furnish 5,000 pilots, 50,000 mechanic~, 
4,500 planes for nctivc service hy spring 1918. 

1917, 1\-lay 29-Lil,crty engine project in
augurated. An 8-c)·lindcr Liberty is flown in nn 
L.W.F., July 25. The 12-cylinder produdiou 
Liberty follows in December. 

1917, June 1-8arlow roJ..flt !Jomher urged. 
Armistice ends project. 

1917, July 13-Fiske to:rl'ccJo 1•lane tested 
with dummy ntissile. Experiments continue. 

1917, July 24--First groat U. S. nir appro
priation, 864.0,000,000. Act also pro,·idcs for 
increase in organization of Aviation Section, 
s. c. 

1917, July 27-Secrelary of Navy authorize~ 
a Naval Air•~raft Faf'tory at Philaddphia. 

1917, July 27-First British Dll-4. orrh·(~!i 
to be the first American service plane put into 
production, with Liberty engine. First American 
011-4 completed is flown Oct. 29 hy dvilian 
test pilot II. 1\1. Rinehart. 

1917, Aug. 5-0riginal First Aero Squad\"an 
leaves Columbus, N.I\1. for overseas under Maj. 
fi alph Hoyce. 

1917, Aug. 13-First AEF squadron program 
ealls for 89 wings and 508 squadrons. One 
wing equals six squadron!!! (5 airplanes, 2 
balloons). A brigade comprises two or more 
dngs. 

1917, Sept. 5-Bristol fighter project stnrtetl. 
Condemned July 20, 1918, after 27 planes are 
built. 

1917, Sept. 22-::\lontgomery ltcirs sue Wright
Uartin Aircraft Corp. for infringement. Suit 
,.·ithdrawn June 6, 1921. Suit of same date 
against U. S. is dismissed May 28, 1928. 

1917, Oct. 16--Airplane to airplane radio
phone conversation is demonstrated. 

1917, Oct. 18-:.\IcCook Field established as 
Signa] Corps Experimental Laboratory. 
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191 n, .. \lnr .. 11-Fir ... t n.s.c. nwnrclt•d ArnlY 
air ~··r\·tc·e pt·r·~urlu~·l ~ot•-. In Lt. Paul Bnt'r oC 
1 U3r<l Stfuudron for hi!'i JH•rfortn:ntrc thh date. 

1911l, .\Jar. 1·1-T,"'·o pilot~ of First Pursuit 
(;roup ('J:ith SI(U:ulron) J.,:o 011 patrol. 

19Jf1, -'L•y CJ-Fiig:ht Surgt•ons oro orgnnh:cd 
at fl~: in:::; fi1-ld~. 

J9IH, ·'ta,.· 11-IJ . .S.-IHtilt I)JJ •. J. I..iht,rly 
plane .. ,.,~,·•·h·Pd 1.,.. A EF. 

. 19!B, .\l:.y l:i-ctHigrr.:-.s estahJi,.ftrc; Air !\lnil 
l·.ly•:r H i\lt'dnl of Honor. Fir!'it nwuni is to l\1. 
1·. l•rf>t~huq.!;, 19:J2. 

1 1918, .'lay l:i-H~·gular nirrunil ~t•rvJt.•e flown 
~'/ .. c:rml ht·twt't.'ll New York nnd \Vo~hington, 

191 ~· . .\lay 20-Arnty nt·rounutic5 se'\ocred 
front Sit: nul .c.orps; two dt."llnrtnH•nts crented: 
B~1rcau of :'\lalttnry Acronautirs and Bureau ol 
·\rrt~raft Protlut·tion. 

191H, June 26-A tran.!.•Atlantic flight h 
u,rgecl hy Geu: \Villi?m L. Kenly, Director !\lili• 
l.1ry At~rf:lla!tlte~. as "rno!-0~ neeessary." On Aug. 
u.' no~ N. I· rallCIS is as~igncd to studv project. 
1•.xp•·•'Hill'llt .... t•ontinut• to 1919 wlu•n N~v ··~ r\C·i 
111akt•s the flight. ) 

191B, July 4-Pian to tlistrihntc tons of 
pr~Jlap;arul.a hy halloon nver Gerrnany thi.s day 
fads alta•ntnt~nt. Prt~vionsl,.· t"X.tcndcd extlcri• 
ments had been (~onductt·tl :uul rontrncts let. 

. !fJIH. Au~_. 2-Fir.-.t ]))[ l.iht•rty patrol hy 
I.~O>th At•ro s.,uatlron 

I 9 18~ Aug. I 7-First ,;\]art in Lomhcr flown 
at Cl1•'\ eland hy Thumas ~·rit· Spriu• .. cr. 

191 B. St~pt. 7-FirH I.J. S. dcm~nstrntion of 
11•oop trans1•ort hy nir. 

I91H, Sept. 12-1:~-Grcalt•st air conrentrn• 
lion of hblory at St. i\lihicl unth•r Gen. Wlllinn1 
.\Jitchcll-1481 planes. 

191 H, St•pt. 16-Gcrman nttal'hed type pnrn• 
t·lntlc),! hciug in usc nt least ns curly as May 1, 
I'JIB. the AEF cahlt•s nt•t•d and sug-~t.·sts Floyd 
~mith, test pilot, prosecute development. Stnith 
dc\-·elops tree type 'dutte. Leslie L. lr\-·inp: 
makes first free jurnp Apr. 28, 1919. 

19JB. Sept. 1H-Altitudc of 28,899 £t. 
reached h~· M nj. H. W. Sd1 rocder. 

1918, Sept. 25-First Congressional !\ledol 
uf Honor awarded for air nelhdty voted 1st Lt. 
Edward V. Rickcnhnckcr of 9·ith Aero Squadron. 

1918. Sept. 26-First phase n( l\Ieuse•Ar· 
gonnc attack .. 
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Consolidated PT-1, first modern primary trainer, replaced 
" Old Jenny" in 1926 

1918
, Sept. 2 g-Pilotlcss airplane. rnancu· 

vercd front another airplane b~ r a dto, aft~r 
some months of experiment. Vart.ous automatic 
pilots nnd radio controllers tr1cd over the 

ye;r;is, Oct. 2-First successful fli g hts of 
Arm y's guided missi le. It s protot)pc Ita~ b~cn 
flown by H. 1\1. Rin ehart In July, s ubs~Huhng 
(or the explosive lo::td nnd th e nutomatJC con· 

troi s . . 
1918, Oct. 3-Flight refuelin g d c mon s.tra!ed 

by Lt. Godfrey L. Cabot, U.S.N.R., conhnutng 

into I 920. 
1918, Oct. 12-Usc of oxygen tanks ordered 

all pilots over German lines. 
1918 Oct. 25-Chnrles E. Hug hes r eports on 

his in"·;stigntion of dishonc~ty in aircraft pro .. 
duction. 

1918, Nov. 11-Armistice signed. . 
) 9) 8, Dec. 4-First Army tran s -c ontinental 

fli g ht m a de by 1\lajor Albert D. Smith's group 
of JN4 planes, San Diego-Jacksonville-New York
San Diego. l\laj o r Smith's plane alone comple tes 
the full round trip. 

1919, Jan. 2-Maj. Gen. Charles T. Menoher 
becomes Director of Air Service. 

1919, J a n. 2I-3c>--Army second transconti
nental fli g ht; l\lnjor T . C. Macauley (DH-4 
l~ ihcrty), ft. Worth-San Diego-Miami-Ft. Worth. 
Repea t ed in April. 

1919, Jan. 24-At Issondun, France, 1 s t Lt. 
Temple l\1. Joyce (l\lorane) makes 300 consecu
tive loops. 

1919, M or. 3-U. S .. Cnnndn airmail flown 
by Edward Hubhard in Boe ing seaplane, Type C. 

1919, Apr. 26-Lt. Comdr. H. B. Grow. U.S. 
N. In F5L fl y ing boat ntnk es non-s top endurance 
record: 20 hr. 10 ntin . 

1919, Apr. 28-Leslie L. Irving makes first 
fr ee type manuall y o perated airplane parachute 
jump over McCook Field. (See 9/16/18). 

1919. i\Jay 8-:·n-Trnns -Atlantic crossing hy 
Lt. Albert C. Read and crew from Rockaway 
Beach, N. Y., to Plymouth, England, In NC-4, 
53 hr. 58 min. 

1919, May 14-Navy af .. hlp C-5 make• 

American non-stop record of 25 hr. 50 min., 
Montauk Pt., L. I. to St. Johns, N.F. 

1919, May 18-ln first trans-Atlantic takeoff, 
H. C. Hawker and McKe n z ie {;rie'\·e alight in 
occ nn 1200 mil es a nd 14lf:! hours out with 
eng ine trouble. R escued. 

1919, 1\lay 19-First award oC DFC made to 
l\1 / Sg t . Ralph W. llottri e ll for first jump by 
Army pers onnel with free-type 'chute. 

1919, June 1-First organized and sustained 
for es t fire patrol in a u g urate d at Rockwell. 

1919, Junp 14-First non-stop Atlantic cross .. 
ing by Capt. John Alcock ond Lt. A. W. Brown 
(Vi ck ers·2 Roll s 375) St. Johns to Clifden, 
Irel a nd: 1890 mi. in 16 hr. 12 min. 

1919, June 28-Treoty of pence with Ger .. 
man y sig n e d at Versa illes. 

1919, Jul y 1-Aerinl fish patrols inaugurated 
at San Diego b y Comdr. E. W . Spencer, Jr., 
U.S.N. 

1919, July 2-6-First airship ocean crossing, 
Briti sh R-34, E . Fortune, Scotland, to l\litchel 
Fie ld, N. Y., 3270 mi. in 108 l1r. 12 min.; Lt. 
Comdr. L. Lan sdowne, U.S.N. on board . R e turn 
m ade Jul y 9-12, Col. Willinm l\1. Hensley, rep· 
r e se nting Air Sen·icc. 

19 19, Aug . 14-Airmail from Acromarine 
ll y in ~ hoat to White S1ar liner, Adriatic. 

1919, Aug. 27-29-Ncw York-Toronto race of 
milil nr y a nd civilian pilots. 

1919, Aug. 28-Sept. 19-Lnws on "air liner," 
26-passcngcr, twin Liberty biplane, makes dem· 
onstrntion trip l\lilwnukcc-Washington via Chi .. 
cago, New York and other citi.-s. It retorna 
Sept. 25-Nov. 6. 

1919, Sept. 1-Dive bombing demonstrated 
about this date at Aberdeen Proving Ground. 

1919, Sept. 16-Fiood relie f provided b y 
four JN4D's front Corpus ChriPti to stranded 
inhabitants. 

1919, Sept. 18-Rolnnd Rohlfs (Curtiss trl· 
r~lan c-Kl2 Curti ss 400) makes world altitude 
r eco rd of 31,420 ft. 

1919, Oct. 8-31-Army transcontinental re
liability nod endurance test N e w York-San 
Francisco n•ul return. Forty-lout> compete 
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westbound; 15 eastbound. Ten plane!! make 
round trip. 

1919, Oct. SO-Reversible pitch propeller 
tested at McCook Field, Dayton, Ohio. 

1919, Nov. 12-Junc, 192G-Six Navy F-5L's 
cruise New York to 'Vest Indies and return, 
eovering 12,731 nautic.d miles. 

192G-l\Ioon cclip5e nhservcd by Lts. J. H. 
Tilton nnd W. H. Cushh'!; of Rockaway Navnl 
air station from height of some three miles. 

1920, F('h. 27-Wotld altitude record of 
33,113 feel set by 1\laj. R. W. Schroeder (Le 
Pere.Liberty). 

1920, Mnr. 29-Apr. 22-~farlne Corps group 
ilight W nsbington-San Domingo and return, 
4842 miles. 

1920, June 7-Lt. John II. Wilson make• 
unoffidnl world pnr·Achute Jum~ record of 
19,800 ft. . ..... . 

1920, June 4-Arm-y Reorr;:anlzntlon Bill ap
proved, creating Air Service in Army. 

1920, July 7-F-SL Navy !'lenplnne flown l1y 
radio compass from Hampton Roads, Vn., to 
U.S.S. Ohio, at sea. 

1920, ·July ·JS.Oct. 2o-New York-Alaska 
flight; Capt. St. Clair Street, 1st Lt. Clifforll 
Nutt, 2nd Lts. Ross C. Kfrkpntrir.k, Eric H. 
Nelson and C. E. Crumrine, SJ!,:ts. James . Long 
and Joseph E. English, Capt. Howard Douglas, 
advance officer; Mitchel Field, N. Y., to Nome 
and return. 

1920, Sept. 8-Transcontinental mnU route. 
combination plane•train, New York-Chicago-San 
Francisco, completed. 

1920, Nov. 1-U. S. international passenger 
service started by Aeromnrine We!=!l Indies Air
ways between Key West, Fla., and Hovan~ Cuba. 

1920, Nov. 25-1st Lt. C. C. Moseley (Ver· 
ville-Packard 600) wins first Pulitzer race at 
156.54 mph; 24 contestants finish, 13 others 
start but do not 6.nisb. 

1920, Dec. 13·14-Navy balloon of Lts. 
L. A. Kleer, Walter Hinton and S. A. Farrell 
land beyond J\foose Factory, Ont., after 25 
hours, 852 miles £rom start at Rockaway, N. Y. 

1921, Feb. 18-First U. S. airplane parachute 
escape by C. C. Eversole, airmail pilot. 

1921, Feb 22·23-Night nlrmnll flown by 
Jack Knight from North Platte, Neb., to Chi
cago, Ill. 

1921, Feb. 24-Lt. W. D. Coney completes 
lranscontinental flight, San Dic~?:o-J aeksonville, 
2180 mi. In 22 hr. 27 min.; 57 hr. 24 min. 
elapsed time. 

1921, Mar. 23-Lt. A. G. Hamilton drops 
23,700 Ct. by parachute, Chanute Field. 

1921, June 21-Navy FSL plnnes sink Ger
man sub U-117 in demonstration. 

1921, July 18-21-Sinklng of captured Ger· 
man cruiser, Franlcfurt, and battleship. Ost
frle&land, by U. S. bombs proYes vulnerability 
of naval craft to aerial attack. 

1921, Aug. Io-Navy Bureau of Aeronautic• 
formed with Rear Admiral W. A. 1\-lofl'elt as 
Chi~f. 

I 921, Sept. 28-New world altitude record of 
34,508 ft. set by Lt. J. A. l\Jacready. 

1921, Nov. 5-Bert Acosta (Curtiss Navy
C12 Curtiss 400) wins Pulitzer race at 176.7 
mph. 

1921, Nov. 12-Refueling In air: Earl S. 
Daugherty trans£ers Wesley May with can o£ 
gasoline from wing of another plane. 

1921, Nov. IS-Italian airship Roma makes 
lqftJal ascent in U. S. at Lana;]ey FlelcL 
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1921, Dec. 1-Hellum airship, Nary dJr~ 
C..7, flown from Hampton Roads, Va. to W•h· 
ington, D. C. 

1921, Dec. 29-World endurance record of' 
26 hr. 18 min. 35 sec. made at Roosevelt Field 
hv Edw. Stinson and Lloyd Bertaud (CJL6 
B~IW 185). 

1922, Jan. !~Underwriters Laborotoriel 
starts registration of Dircraft Cor benefit ol 
in!lurance contpanies. 

1922, Jan. 1-Aeronnutical Chamber of Com• 
merce organized, New York, with I. 1\1. Upperco, 
president. 

1922, Feb. 21-Airsbip Roma destroyed. 
1922, Mar. 20-Airplanc carrier U.S.S. Lang• 

ley, commissioned at Norfolk, Vn. 
1922, June 16-Helicopter demonstrated by 

Henry Rcrliner, Washington, D. C. 
1922, July 14-Aeromarine Airways starts 

Detrolt .. Cievclnnd flying boot sen·lce. 
1922, Aug. 5·7-Lt. Clayton Bissell complete• 

first model nlrwny flight, Washington-Dayton• 
Washington. . 

1922, Aug. I 6-Sperry nirway light beacon 
demonstration, 1\lcCook Field. 
- I 922. _.Sept. 4-5 -Transcontinental _speed 
flight hy Lt. James H. Doolittle, Pablo Beach, 
Fla.-San Francisco, Cal., in ·22 hr. 35 min. 
elapsed time • 

. I 922, Sept. I4-23-Transcontincntal Army 
airship flight with Maj. H. A. Straus command· 
inl! crew of Cnpt. G. W. I\lcEntire nnd others. 

•!from Lang:Tcy Field, Vn. to Arcadia, Cal. 

1922, Oct. 5-6-World endurance record, 
35 hr. 18 min. 30 sec., Rockwell Field, by 
Lts. J. A. Marrcndy and 0. G. Kelly (Fokker 
T2 Liberty 375). 

1922, Oct. 14-Lt. R. L. llfnogban wino 
Pulitzer race nt 206 mph (Army Corliss·Dl2 
Curtiso 375). · 

1922, Oct. 18-World speed record o( 
222.97 mph set by Brig. Gen. Wllllom llfltchell 
in Curtiss racer. 

1922, Oct. 23-Amerlcan PropeUer Co. dem• 
onstrates reversible propeller at Bolling Field. 

1922, Dee. 18-Army's De Botheznt hellcop· 
ter makes first successful flight, 1 n1in. 42 Ree., 
Dayton, Ohio. 

1923, !liar. 29-Lt. R. L. Mnughnn make• 
world speed record 236.58 mph (Curtiss R6-
Curtiss 465), Dayton, Ohio. 

I 923, Apr. 16-17-World duration-distance 
records by Lts. J. A. 1\lacready and 0. G. 
Kelly (Fokker T2 T .. iherty 375), 36 hr. 4 min. 
34 sec., 2516.55 miles. 

1923, 1\lay 2-3-croSs .. counlry non-stop flight 
by Lts. J. A. Macready and Oakley G. Kelly In 
Fokker T .. 2, from New York to San Diego. 2,520 
mil('s in 26 hr. 50 min. 3 sec. 

1923. Aug. 27-28-Lts. L. H. Smith and J. 
P. Richter (DH-4E Liberty 400) mad~ world 
tluration .. distance refueled records; 3293.26 
miles, 37 hr, 15 min. 14.8 sec.; Rockwell Field. 

1923, Sept. 5-Smoke screen demonstrated 
by Thomas Buck Hine during naval bombing 
maneuvers~ Cape Hatteras. N. C. 

1923, Sept. 5-Lan~:ley Field bombers sink 
na...-al vessels Nero Jersey and Virginia. 

1923, Oct. 6-Lt. A. S. Williams, U.S.N. wins 
Pulitzer race (Curtiss R2CI-Dl2 Curtiss 460) 
at 243.68 mph. 

1923, Oct. 25-27-Barling bomber make11 
series weight-carrying records with greatest 
weight 3000 kg.; duration, altitude record .c. 
1 hr. 19 min. 11.8 Ree •• 5.344 ft. 
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1923, Nov. 4--Lt. A. J. Williams, U.S.N. 
(Curtiss R2Cl-D12A Cnrliss 500) mnkes world 
sp eed record 266.59 mph. 

1923, Dec. 18-For 5100.000 th e Chri•tmas 
Aeroplane Co. nssign.s i ts nile~on patent to U. S. 
Go"'crnn1ent. 

1924, Jn_n. 16-Navy airs h_i p Sh enan.doah 
tea r s loose from mns t in s torm a·nd ri des it out 
during the night. 

1924. Feb. 21-Ains knn airmnil flown by 
Cnrl B. Eic.lso n from F3irbanks t o !'\J cGrath. 

1924, F eb. 22-Lt. J. A. Mncrendy (Lepere· 
supercharged Libert y 400 ) renche!l 41~000 ft. 
indicnted altitude. 

1924, Apr. 6 .. Scp t. 28- R ound-the -world 
fli g ht by Lts . Smith , Nelson, Arnold, a:nd H ard· 
ing, Seattle to Seattle.. 26,44·5 . mil es, 175 da ys 
( 368 hours fi yins lim e ). 

1924, June 2-Lt. J a mes T. Neely and 
s torm-riding meteorolog i s t Dr. C. L. 1\lcisi.n ger, 
Weather Bureau , killed b y lig htning in balloon 
ocnr Monticel1o, Ill. 

19211.. July 1-Throug h tra.n scont.inent.al air
mail se rvic e b egu n by U. S. Pos t Office. 

1924, O c t. 4-Lt. B. H. 1\l.iJis win~ Pulitzer 
trophy (Verville Sperry.CurliB HC Dl2A ) at 
216.55 mph. 

1924, Oct. 7-25-Na'"Y a irship Shenandoah 
makes r e cord cross·conntry cruise over 708 0 
miles fn 2 35 hr. 01 min. Air h ours total o f 
422 hr. 23 min. Includes Lime moored .. 

1924, O c t. 12-15-U. S. Navy's Ge.rmnn nlr
ahlp ZR3 (Lo• Angele•) mn.kes fon.rth nlrcrnft 
Atlantic crossing, Fricd.ri chsh n_fen- Lakehnrs.t, 
ln d e liver y onder repara tions. 

1924-, Oct. 29-Fog d.ispersal by electrl.fied 
silica and sand demons tr:Jt e d :1t BoU.ing Field .. 

1925, J nn. 29-Eclipse pictu.re~ and astro
nomic data secured at l1ig h altitudes by A ir 
Ser vice pilots. _ 

1925, Feb. 2-Kelly Bill s i~ned h~ Pregdenl 
Coolidge authorizing priva·t e cont:rncl .ujr t:rans · 
port of mail. 

1925, Mar. I- Sn n Dieg o Airline sen--ice 
s tart e d by Ryan Airlines~ In .- firs-t dail y sche d 
ule d s ervice on a.ll·s eas on bas is . 

1925, Apr. 7-Navy carrier Sarato ga l nnnched. 
1925, Mny 21-Jnly 6-Amun d sen-Eils"·o.rtb 

polar fligh t. 
1925, July 15-Dr. A. Bam.ilton Rice Expe--

di tlo n , first to e.mploy p lanee in exploration, 
return s from Amazon; Lt. Walter H.into·n , pilot. 
in Curtiss Sengull. 

1925: Aug . l-5urv-ey flight o f Pac ific .Ait' 
Trans port flown by T. C hmde Ryan nod Ver n 
Go r s t in fir t R yan M -1 runil pbn.e . 

1925 , Aug. 4 ·-22-t.,Jnd UJUan polar expedi
tion , ~· ith l'"n-vy o~istance. 

1925, Aug. 5-Se.-,~cn Am erican pilou leave 
Paris to fl y for t.he Fre:oc.h i n the RifT ea:m 
pn.ign in Afr·icn. O th l'lr CI follo-w t o a total of 
17 pilots, 5 observers.. 

1925, Aug . SJ.- ept. 8 - ln ·avy' s a tt e:mpt· 
ed Srm F r ancisco-Hon.o1oJo fi.ig_ht , Commander 
John Rodscr s ond cr ew ( PN9-2 Packard 500 
fl yin g b o at) :.light sb o.rt of mn.rk, making non
s top c.ross-counl.r y se:rplnne record of 1,84-1 
mile s . 

1925 ~ Sept. 3~~!1.\-'"""Y diri.,gihl~ Shenandoah., 
coli:lpscd in s.torm o·,·e.-r Av~ 0., killing 14 o£ 
4.3 on b oard. 

1925, Sept . l.2 ,.......::Uorro..- Bo ard np·pojnted b y 
President Cooli dge.. Laid dowu U. S. olr 
poHcy . ) 

192-5 , O C"l . 12-Lt... Cyrus Be.t s wins 6th 
Pulitze r rnce ( Curtis RSCl·\, -&,00 C urtis-s 619) 
:11 !!-48 .97 m ph. 

1925~ Oct .. 2 .6--Lt. J. H.. D oolittle wln!l 8th 
intern a tional S.c.h:ne.i-der ~plnn.e Trophy r ace 
in fir:st c ontest in A:menc<J ( Cnrtiss RSC2-
Vl400 Curti5s 619) a1 !:3 .2.57 mo.h... 

19.25 ~ n~ 17--G-en. W ill i:un M.i:teheU f'o-u.od 
cu.iJ ty of viola_ '"n g- 96th Artide of War; had" 
r-isked i.nsuho~n-ntion by~ deJD:a:ndiog unre
s tri cted u .s:e o f :nr o-,ver. e:nten ced five yean 
su:__-=-pe:n.s.io.n of r-ank, p:~-y ond c.om..ma.n d.. R e
signed. 

19!!6, Ja:n. 1~.4 ~-~~S:OO.O()o air p;romotion 
i n:oil established by D~n1 G~eim. 

1 9 2 6 . Jnn. 29--Lt- _J. A; ~fncrendy XC05A· 
Libe.r.ty -tO ) m Amer_. :a altit ude record: 
s·s .704 r,~ 

19!!6 -. Feb .. l} - 5 rdr b- .nth~ te!l_ts made al 

K ell y Field. 
1926.. .. pr. 1 :.n dn.sting pln.n(' 

porc.ho.scd b-v D 3-rUn:ent. oi r-J.c ul rur e . 
1 92&. p;. 3 (}-C:rpt.. 0 . 0.. W".llkins and L t . 

Ca,l E . Ei n :m et:r trd <:onnd trip F air· 
b=k.~Pt. B=o-F 

192 6, Ilia &-"'-_ • .,;,.,., ·ort.h Pole h~ 

Loening Amphibian flown on Pan Am ·can 
1926-1927 
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Richard Byrd, navigator, and Floyd Bennett, 
llilot, in Fokkcr monoplane. 

]925, May 21-July 6-Amundscn-EIIsworth 
bile airship Norge crosses Pole In voyage Spitz• 
bergen-Teller, Alaska in 71 laours. 

1926, i\lay 20-Air Commerce Act (Bingham• 
Parker Bill) signed by President CooH,Jge; Aero• 
nautics I.Jrnnch, Department o£ Commerce, es· 
tahlishr,J. 

1926, 1\lay So-Bennett international balloon 
race, Brussels, brought to America by the win 
oC W. T. Van Orman and W. W. Morton In 
Goodyear III balloon. Capt. II. C. Gray, Air 
Service, second. 

1926, July 2-Army Air Service renamed 
A .. mv Air Corl•"· 

1926, July 2-First reforesting by airplane, 
II a wall. 

1926, July 14-Armstrong aeadromc model 
tlemonstrated at Wilmington, Del. to Air Serv
tce. 

1926, Aug. 18-!Uetal•clad airship contract 
let at not over 8300,000. 

1926, Au!'• 25-JN training plane dropped by 
paradntle. San Diego Naval Air Station. 

1926, Sept. 1 d-Pacific Air Transport he~ ins 
operation nf •~onlracl air mail s•!n•icc with Rynn 
l\1·1 monoplanes betw .. cn Los Angeles :.md 
Seattle. 

1926, Dec. 7-Airway beacon erected by 
Aeronautics Branch, Dcpartntcnt or Commerce, 
on Chicago-Dallas route. 

1927, !liar. 9-American balloon altitude 
record of 28,508 ft. made by Capt. H. C. Gray. 

1927, Apr. 12-New American duration rec• 
or.! of Clarence D. Chamberlin and B. B. 
Acosta (Bcllanca-IS Wright 200) 51 br. II 
min. 25 sec. 

1927, May 4-Record balloon altitude at• 
tempt by Capt. II. C. Gray, 42,470 Ct. 

1927, May 15-19 - Greatest concentration 
since World War I (109 planes) in maneuvers 
under Brig. Gen. J. E. Fechet. 

1927, 1\lay 20-21-Non•stop trans-Atlantic 
solo Oi"ht by Charles A. Lindbergh, New York
Pal-is, 3,610 miles, 33 ltr. 30 min. (13th air• 
craft to make completed crossing.) 

1927, 1\-lay 25-0utside loop demonstrated by 
Lt. James H. Doolittle. 

1927, June 4-First nonst?P Oight to Ger• 
many, Clarence D. Chamhcrhn and passenger 
(Dcllunca·15 Wright 200), 3,911 miles, 43 
hr. 49 min. 33 sec. 

1927, July 25-World airplane ahitude rec
ord by Lt. C. C. Champion, U. S. N. (Wright· 
P & W 425 supercharged) 38,484 Ct. 

1927, Aug. 16·17-A. C. Goebel and Lt. W. 
V. Davis, U. S. N. (Travelair-15 Wright 200) 
win Dole Oakland-Honolulu race One team fin
i!shes. Two teams lost. 

1927, Sept. l-Air express operations begun 
hy American Railway Express and major air. 
lines. 

1927, Sept. 1Q-Bennell International balloon 
race, Dearborn, Mich., won by E. J. Hillard and 
A. G. Schlosser with 745 m11es; 15 contestants. 

1!'27, Oct. 12-Wrlght Field dedicated. 

11,28. Frh. a.o .. e. 28-I"t. H. A. Sutton 
c.·onduets a series oC spin tests; awarded Mackay 
Trophy. 

1928, Mar. 1·9-Transcontinenta] amphibian 
flight by Army Lt. Burnie R. Dallas and civilian 
Bec•kwith Jlavens In f..oenirrg. 

1928, !liar. 28-3Q-Edw. A. Stinson and 
~Pnr&"e Holderman (Stinson-Wright 200) make 
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endurance record or 53 hr. 86 r.atln. 30 aea. 
1928, Apr. 12-13-First non-stop westbound 

~nrth Atlnnlic airJllunc t.'rossing made by Baron 
G. vnn Hucnefcld, Cn]Jt. IIermann Koehl and 
l\Juj. James fitzmauric•e (Junk("r•Junker 280/310 
metal cahin lnnd monoplane) from Baldonnc1, 
lre!nnd to Cr("enly lslan,J, N.F., 2,070 miles In 
37 hours. 

1928, Apr. 15-21- First eastbound Arctic 
crossin~ m:ulc hy CaJ•l. C. II. Wilkins anal Lt. 
C. U. Eiclsou (Lo("khecd-'\lrright 225) Pt. Uur· 
row-Green llnrhor, Spitzbergen, 2,200 mile-s, 20 
hr. 20 min. 

1928, ~lay 24-Gen. Umherto's airship h 
o\-·er the Pole fn trip from Spitzbergen. It h 
wrecked .!\lay 2f., "'·ith loss or lives oC crew and 
rcs("ucrs. 

1928, May 3J .. Junc 8-First U. S ... Au!;tra1ian 
flight, by Capt. C. Kingsford-Smith, Capt. C. T. 
P. Ulm, II. W. Lyon and lames Warner (F7 
Fokkcr·3 '\'l1rip:ht 200) Oakland-Urhihnnc, 7,410 
mile~; 83 hr. 19 min. 

1928, June 11·12-:\lexleo-Washington Oigl1t 
by Capt. Emilio Carranza (Uryan-Wright 200). 

1928 June 17·18-First woman to lly Atlan· 
tic An:clia Earhart with Wilnter Stultz, pilot, 
rr.:m Trepassey Bay, N.F., IO Uurryport, Eng
land, in trimotorcd Fokkcr, 2,140 miles, 20 hr •• 
40 min. 

1928, July S0-31-Twenty•second Bennell In· 
tcrn.a.tional balloon race, Detroit, won by Capt. 
W. E. Kepner and Lt. W. 0. Fareckson; 460 
miles, 43 hr. 

1928, Sept. 19-First Diesel engine to power 
hr.avicr-than-nir crart; designed by I. I\1. Wool• 
son, manufactured by Packard 1\lotor Car Co.; 
flight-tested nt Utica, 1\lich. 

1928, Oct. 19-Parachute troop demonstra
tion at Brooks Field. 

1928, Nov. 11-First Antarctic illght made 
hy Lt. C. R. Eiclson and Sir Hubert Wilkins 
(Lockheed-Wright 22). Other llights subse· 
quently. 

1928, Nov. 23-Dec. 30-New York·Girardot, 
Colombia, llight by Capt. Benjamin Jllendez, 
4,600 miles. 

1928. D('c. 1 9-,\utol!iro fli~ht l1y llarolfl 
F. Pitcairn, Pitcairn Field, Willow Grove, Pa. 

1929, Jan. 1-7-Reruellng endurance record 
~~:et l1y 1\tnj. Carl Spaatz and Capt. Ira C. Eaker, 
14t. Elwood R. Quesada, Lt. Darry A. Halverson, 
S/Sr;t. Roy W. Hooe in ISO hr., 40 min., 51 sec. 

1929, Apr. 3-Fioyd Smith trap·door para
l('hutc demonstrated. 

1929, Apr. so--Jack Barstow mnkes dura· 
tion glider record of 15 hr. 13 min. at Point 
Loma .. Cali. 

1929, June 28-29-Round transcontinental 
fli,lu by Capt. Frank M. Hawks (Lockheed• 
P & W) in 40 hr. 4 min. S2 see. Capt. E. G. 
Harper repeats the performance July 11-26. 

1929, July I3-3Q-World endurance record 
or 420 hr. 17 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 Ed· 
nronton, after covering 6,000 milea out of 
c,.J69 itincrar:y. 

1929, Aug. 5-6-Group transcontinental Olght 
oC 9 Keystone bombers under Jllajor Hugh J. 
Knerr. 

1929. Sept. 24-Demonstration by Lt. James 
H. Doolittle results in Guggenheim report blind 
flying solution. 

]Q2CJ. Oct, 21-·Air Ambulance Servlee organ-
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lzed by Colonial Flying Service and Scully Wal• 
ton Ambulant·c Co., New York. 

1929 - Bennett international balloon rae~ 
won hy W. T. Yan Orman and aide, 341 mU~ 
9 contestants. 

1930, :\lore 15--Giider, piloted by Capt. 
Frank llnwks, released from seaplane, Port 
Wasl1ington, N. Y. 

19:JO, Apr. (J-Tran~rontinenta) glider in tow, 
piloted hy Cnpt .. Frank llnwks; San Diego to 
New York; 2,860 miles in 36 hr., 47 min. 

1930, ~lay 2Q-Dirlgible·launched Voqht 
ohscn·ntion plane, flown by Lt. Comdr .. Chnrle.!l 
A. Nicholson from U.S.S. Lo1 Angei<JI to U.S.S. 
Saratoga, Lakehurst, N. J. 

19:~0, June 4-Ncw "'orltl ::~hitude record of 
38,560 ft. set hy Na,·y Lt. Apullo Sout·ek,. Ana· 
costin, 1\ld. 

19:~0, Junt• }] .. July -t-WorJd t•ndurnnce 
record of 553 hr. 41 min. 30 sec. established 
by John and Kenneth Hunter (Stinson-'\l.rlght 
200). 

J930, July 21-Aug. 17-Refueling endurance 
record raised to 64.7 hr., 28 ntln. by Forrest 
O'Brit'n and Uale Jackson in a Curtis5 Robin,. 
St. Louhl, Mo. 

1930, July 22-Germnn air rnnll plane eata
J•uhcd 250 ntiles out en route to New York; 
198 8Uch ohip·shorc flights 1929-1938. 

1930, Sept. 1 -Ben nell international bal
loon raee again won for U. S. by W. T. Van 
Orman and aide, 542 -miles. 

1931, Feb. 14-19-Lts. W. W. Lite, Clemen! 
l\lcl\lullcn fly New York-Buenos Aires, 6,870 
miles, 5 days, 5 hours elapsed time; 52:15:00 
fly in!!'• 

1931, Mar. 3f"J-Airp1nne-airship mnil trans
fer .at Scott Field. 

1931, Apr. 1o-Airshlp sub-c1ond observation 
l~ar demonstration by Lt. W .. J. Paul. 

19:H, ::\1 qy 25-28-World endurance record. 
non-refueled,. set by Waller E. Lees and F. A. 
Brossi, Bcllanl·n, Packard Diesel .225 hp; 85 hr., 
32 min., 38 sec., J ackson,·illc, Fla. 

1931, I\lay 14-28-Trnnseontinental antO{E'iro 
flight Ly John l\1. llllller, from Philadelphia to 
San Diego. 

1931, June 4-Rocket glider ftown hy Wil
tinm G. Swan; remained aloft {or 30 min. with 
I 0 rocket!'. Atlantic City, N. J. 

1931, June 23-July 1-World fti!'ht by Wiley 
Post anti Har•old Gatty (Lockhccd-PW 550), 
New York-Harbor Grace-BcrJin • .\1oscow .. Jrkutsk .. 
Kh.aharo\'sk-Solomon Bcnch-Fairbank~-Edmonton
Cie\'elarui-New York, in 14 hours. 8 days 16 
hours, 16,500 miles. 

1931, July 25-26-Giidcr duration record of 
16 hr. 38 ntin. by 2nd Lt .. John C. Crain. 
Honolulu. 

1931, Oct. 3-5-Trans-Pacific non-stop air
plane flight by Clyde Pangborn and Hugh Bern· 
don, Samushiro Beach, Japan, to Wenatchee, 
Wash. 

1931, Oct 3-5-IIcrndon and Pangborn 
(Ilellanca·PW- 420) lefr New York July 28 on 
world trip and had reached Japan Aug. 6, 
abandoning nltentpt to better Post-Gatty record. 

1931, Oct. 6·9-Navy bomber tests on U.S.S. 
PitttJburgh in Chesapeake Bay. 

1931, Nov. 3-Dirigible, Akron, carried rec• 
ord nuntber of 207 persons in ftight oYer New 
York and Philadelphia. 

1931, Dec. 17-18--Giider duration record of 
21 hr. 34 min. hy Lt. Wm. A. Coeke, Honol11la. 

1932, ~lay 9-Firot solo blind ftisht, by Capt. 
Albert F. Hegenberger, Wright Field, Dayton, 0. 

1932, May 20-21-Amella Earhart ooloeo 
acro55 Atlantic, St. Johns, New Brunswlek. te 
Londonderry, lrelantl, In Wup·po.,.ered Leek· 
heed Vega. 

1932, Aug. 25-l•~lrst woman to complete 
non-stop transcontinental 818ht, AmeUa Earl:tart.. 
Los Angeles to New ark. 

1932~ DeC'. !-Teletypewriter weather aap 
sendee inaugurated by Departmmat of c .... 
ntert:::e. 

1933, Jan. 19 - Rocket ca.ided by -and 
...,·aves from enemy aircraft propoMd. 

1933, Jan. 23 - Steam airplane projeet 
launehed by Great Lakes Aircraft and Geoenl 
Eleetric Co. Larer Besley brothers fty tlaeir 
steam airplane. 

1933, Apr. 4-:>lavy diril(lhle, .i~ ........_ 
into sea, kUilq 73; Comdr. Heft>- V. Y&,-, 
f:Ommanding. 

1933, ~lay 3-26-Alritorae ~ ~ 
part of West Coast maneuTer&, wlda Z83 air
craft. 

1933, July 15·22-8olo re .... d...-...rlcl 8JPaa 
by Wiley Post In Lockheed V~ m ep'
Winrtie JI...., in -: dayo, 18 In-- 49 -. 

1933, ~epl. 4-World speed .-.i for a-.1 
planes set at 304.98 mph by J- L WeoleU 
in Wa>p·powered Wedell-W'Uu- -· 

1933, l'iov. 20..21-World ...._ ~ 
record set at 61~!!37 ft. by LL c.-e .. T .. G. 
W. ,.;ettlc and ~hj. C. L. Fo~ • ..,.. A.boea, 0. 

193<i, Jan. 10-11-l.elll(- _......, -
water mass ftlght eosqtl.cecl by ai& PST-1 ,..., 
flying boats under eoJD-.nd el Lt. c--.~r. 
Knrflrr ~leGinnis, s- F.....a... t>e B_...._ 

193<i, Feb. 9-Po--~ Faolooy 
"aneels certain mall eo..-.. Air c-p. -
rhe mail Feb. 19-Mar 10; Ma. 19-Jia:w S.. 

1934,. Jane 12--Bowell 1!11 d ' .. ......ty 
ainnail act and repert en .0 ..._ el ...... 
tion b:v FeL. 1, 1935. 

1934, Dee. 31-War D--- --
instruc-tion goveraiJas GBQ A.lr F.-a. ........... 
tion and operatioa. 

1935, Jan. 3-Antnede atw:lu by ............ 
and Kenyon (Nertbrop-PW 6M). 

1935, Feb. 1-."iavy .......... ••t••• 
t.·rasbe-s into sea. ki11Jac 2.. 

1935, June l!!-A'118• I....._.. '' z •tg 
WashJngron ftlght (De>olrlas .'znph*l : ......... ) 
in test of praetic:odoillty er -at ~ wido 
standard •quipment aad as ._,. ........,. .......... 
Capl. IJez lleClellan -.1 n-o-w eL -

1935. Aag. 15-W'ill R_., .-1 .....,. P.
killed in take-oolr er..lo - ,.._ ---. 
Ala... a. 

1935, No-.. 11---BaD..a ......... ,_,. el 
72.394 fl. by Cape. O. A.. ........_ .-1 C.... 
Albert Stevena.. 

)Q;\.J~ :'lc•""· 21 ... 0ec. s-4............, ~ ..,... 
newed It,. El'-.. -.1. .._... (I'. 
PW 600). 

1935, Nov. 22-!l_T.._.,._.., ............ 
b:v CapL Edwin C .......... P-. "-""- ..._ 
ways. ·from San· ~ • B ' 'a. ....__. 
hl:md. Wake Isl..a. Goa- .-1 --..., Ia 
~larlin Cltina Clip~· 

1936,. June -;--Ali.Jasb_...._ •- 1st 
Right by Maj. Ira C.. Liter, ...._ .!'lew Y..t. 
and Los Angeles. 

1936, Sept. 18-0et.. .le • 1 ' ._. 
Atlantle 11rm. :heat _..,iee by ........ Laft. 
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hansa. (Dornfer twin Diesel engine 600.) Con• 
tinued in 1937 and 1938. 

1936, Sept. - Trans-Atlantic round-trip 
flight by Heury (Dick) Merrill and Barry Rich• 
man. New York to London and return. 

1937, May 6-German dirigible, Hindenbur~ 
burned on mooring, killing 36, Lakehurst, !'l. J 

1937, May 20-July 3-Amclia Earhart Put• 
nam and Fred Noonan lost in PncUic In round• 
the-world attempt. 

1937, June 25-Non-stop transcontinental 
.omphibian flight by Richard Archbold In PBY-1, 
Catalina, from San Diego to New York. 

1937. July 3-Sept. 3-Rcgular trans-Atlantic 
servicf"' test by Pan American Airways. Imperial 
Airways also similarly operate July S·Aug. 2 
and continue in 1938. 

1937, Aug. 12-In joint coast defense exer .. 
cise, Navy patrol planes locate target ahip Utah 
300 miles off San Francisco; Air Corps pianos 
allack. 

1937, Aug. 23-Wholly automatic landing& 
made, "first in history," at Wright Field by 
Capt. Carl J. Crane with 2 passengers; awarded 
DFC. 

1938. Feb. 26--Government acquires monop. 
oly on helium by purchasing production facfll .. 
tics at Dexter, Kan. 

1938, Apr. 22--capt. E. V. Rlckenhacker 
purchases Eastern Air Lines from North Amerl• 
can Aviation, Inc., for 83,500,000. 

1938, June 23-clvll Aeronautics Authority 
with five members, an administrator, and a 
three-man Safety Board, created under Civil 
Aeronautics Act signed by President. Thle 
supersedes Aeronautics Branch, Department of 
Commerce. 

1938, July 10-14-Howard Uughe• and crew 
of four fty short northern course around world 
in 3 days, 19 hr., 8 min. 

1938, July 17-18-Douglas (Wrong-Way) 
Corrigan flies from New York to Ireland in 
nine-year-old Curtiss Robin. 

1938, Aug. 10-11 - First Berlin-New York 
nonstop flight by Capt. Alfred Henke and crew 
(Focke-Wulf Condor 200), 4,577 miles, 24 
hr. 54 min. 

1938, Aug. 22-Civil Aeronautics Act be
comes effective. 

1939, Feb. 4-6-Langley Field-Santiago Red 
Cross flight by nlajor C. V. Haynes In XB bomb
er with medicinal supplies. 

1939, Mar. 5-Non-stop airmail system by 
pick-up demonstrated by Norman Rintoul and 
Victor Yesulantes in Stinson Reliant planes, 
Coatesville, Pa. 

1939, Apr. 3-The National Defense Act, pro
viding for aerial rearmament, signed by Presi
dent Roosevelt. 

19391 Apr. 17-lnclined runways for assi.sted 
takeoff •tudied by Air Corps Board. 

1939, June 27-Bill authorizing Civilian Pilot 
Training Program signed by President. 

1939, July 6-Army Air Corps adopts mono
plane type for primary training for first time hy 
ordering quantity of Ryan PT-16 military train-
ers. 

I 939, Sept. l-3-Germany invades Poland. 
Ene:lnnrl nncl Franf'e rlPf'lnrP wnr on G.,rmanv. 

1940, Mar. 26-U. S. commercial airline• 
complete a Cull year of Oylng wltheot a f'atal 
accident or serious injury to a passenger or 
crew member. 
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1940, July l-Air Safety Board abolished 
with its functions delegated to the Civil Aero· 
nautics Board. CivJI Aeronautics Administration 
transferred to Department of Commerce. 

1940, Sept. 23-llouse committee asks sao 
million for airport development, in $500 mil
lion program; $40 million voted. 

19~1.1, l\lar. 17-1\Illwaukce renames its air· 
port as General Mitchell Field. 

19·1-1, Apr. IS-First officially-recorded rotor 
helicopter flight in western hemisphere, Vought• 
Sikor;ky VS-300A, piloted by Igor I. Sikorsky 1 
flight time, I hr., 5 min., l 4.5 sec., Stratford. 
Conn. 

194I, May-Barrage balloon defense trans
ferred from Air Corps to Coast Artillery. 

1941, June 5-Fcrry Command, Cor delivery 
of planes to Britain, organized by Army Air 
Corps. 

1941, June 2Q-Army Air Force, comprising 
office of Chief of Air Corps and Air Force Com• 
bat Command, created. 

1941, June-First woman to ferry bomber 
across Atlantic, Jacqueline Cochran, Canada to 
British Isles. 

1941, Sept. 5-Mass trans-Pacific Ulght of 
heavy bombers completed by nino Army B-17 
f'Jying Fortresses. 

1941, Dec. 7-Pearl Harbor. 
I9•,2, Apr. 8-First flight of Ferry Command 

over Himnluyan "Hump" mude by Lt. Col. 
William D. Old, between Asiam, India and 
Kunming, China. 

I 942, Apr. IS-First bombing attack on 
Japanese mainland by 16 B-25 Mitchell bomben 
from Navy carrier, llornet; Lt. Col. Jamea H. 
Doolittle commanding. 

1942, May 4-9-llattle of Coral Sen. 
1942, June 20-Fcrry Command redesignated 

Air Tran!lport Command under 1\Joj. Gen. Harold 
L. George. 

1942, June 3-7-Battle of 1\lldway, 
1942, June 17-AAF tow planes socc~sCully 

pick up A:liders In tests at Wright Field. 
1942, Aug. 17-First official bombing raid 

of Eighth Air Force, 12 Flying Fortresses, Brig. 
Gen. Ira C. Eaker commanding, Rouen, France. 

1942. Sept.-Fifty American Eagle squadron 
pilots, RAF, aH Americans, transferred to Eighth 
Air Force. (Fourth Fighter Group,) 

1942, Oct. 1-Jct plane built and Oown b, 
Robert M. Stanlen Bell Alracomet (XP..S9A), 
i\luroc Dry Lake, Cal. 

1943, 1\far. 1-4-Battle of Bismarck Sea. 
1943, Mar. I9-Lt. Gen. Henry H. Arnol~ 

commanding general of the AAF, advanced te~ 
iull four-star general, the first in air history. 

1943, June 24-World's longest parachute 
drop, 40,200 Ct., made by Lt. Col. W. R. Love
laee ot Ephrata, Wash. 

1943, June 11-First ground victory by ab 
power when Pantelleria, Italy~ surrenders un• 
conditionally to Lt. Gen. Carl Spaatz. First 
case in history of a weU-fortlfied citadel being 
defeated without aid of ground forces. 

1943, Oct.-'World's longest freight line 
opened by Capt. J. L. Okenfus and crew o£ five 
in 28,000-mlle round-trip flight, Ohio to India. 

194.4, June-Army Air For«'e reaches peaL: 
with 78.757 alrrra(t. 

1944·, June 7-Deiivcry of Ryan FR-1 Fire· 
hall fighters to U. S. Navy marks first Navy jet 
airplanes and world's first composite aircraft 
using jet and piston engines. 



A CHRONOLOGY OF U. S. AVIATION 

19·1.5. Ma:r 8-War In Europe end.. 
19<1.5, Aug. 6-Atomlc bomb dropped oq 

lllro!iohimo. f'rom B-29, Enola Cay, under eom• 
mand of Col. Paul W. Tibbell, Jr. 

1945, Aug. 14-Japan"l surrender end• Worlcl 
\l'ar II. 

19·15, Oct. 3-En~ign Jake C. West of Nnvy 
VF-66 S«tuadron makes first jet landing aboard 
an aircraft carrier. 

19<1.5, Sept. 28-0ct. 4--Roand-the-world aU 
der\o·lce begun by Air Tran!lport Commau4 
Douglas C-54E, Globeoter, 9 paueqen, 23,14i 
miles in 149 hr., 49 min. 

1946, Jan. 26-Jet-propelled P-80, llown b, 
Col. Williant II. Couruill, sets non-slop tran• 
continental record o( 4 hr., 13 m.I.D.., 26 aee .. 
between Long Beach, Cal., and New York. 

19·16, 1\lar. 12-Flrot commercial helleopter 
license granted by Civll Aeronautics Admlnbtra• 
tion for Bell 2-place 1\lodel 47. 

1946, !liar, 22-Fint Amerlcan-buJlt roeket 
to escape carib's atmoaphere, reae..bea SO.mil• 
height. Constructed by Douglas. 

19-16, Jul:r 21-The 1\lcDonnell XFB-1 
Phantotn is first U.S. jet to operate lrom car
rier, U .S.S. Franlclln D. Roo•evelt. 

1946, Aug. 6-Two B-17 radio-controlled 
IJumbcrA with stand-by crews, Oy non-stop, Hilo, 
lt:1" aii, to lUuroc Lake, Cal. 

19-l7, Feb. 28-Lt. Col. Robt. E. Thacker and 
Lt. John )1. Ard, in a North American F-82: 
(Rolls ltoycc V-1650) fly longest known flight 
by fighter aircraft, Honolulu to ~. Y •• 4,968 
miles in 14 hr. 31 ntin. 50 sec. 

1947, Jul:r 18-Alr Pollc:r Commluloa -
tabllshed b:r President. 

1947, July 26-Arm:r-Na...,. Merger BUI algaed 
by President, making Department ol Air Fona 
co-equal with Army and Na.-y, and ~ 
Department or Def'ense. 

1947, Oet. 17-First !aster-than-sound II.IP>t 
b7 Capt. Charles E. Yeager In rocket-powered 
Air l'orce research plane, Bell XS-1, betters 7'60 
mph. (Not announced officially nntU June let, 
1Y48.) 

19•18. June 18-Air parcel post syatem -
tabllshed by Congress; to begin Sept. 1. 

1948, June 26-Berlln Airlift bqlns ''Opera
tion Viules,. with Douglas C-47'• carryiDa 80 
tons or supplies tbe first dar. DuriD:s &nt &..-. 
months, AirlUt tops cargo volume of aU U.S. 
airlines by ftying 93,000,000 ton-mOes. 

1948, Sept. 15-U. S. Air Force recaptures 
worltl speed record with North Amerleau F-86 
jet fighter traveling 670.981 mph, .O.owu by 
~laj. Richard L. Johnson, 

1948-Northrop's YB-49 Firing Wing, lint 
eight-jet bontber In the U.S. Air Foree, malt• 
longest jet•&•ropellcd Oight on record of ap• 
proximately 3,400 miles at a•erqe apeed ol 
382 mph. 

1949, Jan. 7-Air Foree announces a aew 
unofficial climbinq speed record set by t.he 
Bell X-1 at llluroe Air Force Base with Capt. 
Charles E. Yeager at the controls. eUmhm. 
more than 13,000 f't. ~er min., compal"ed wltb 
11-10,000 Ct. per mln. {or jet planea. 

1949, Jan, 14--Capl. William Odom, llyln8 a 
specially modi6ed Deeehcraft Bonanza., seta a 
new Ugbtplane distance record, croufDa from 
Honolulu to Oakland, Ca• 

194.9, Feb. 7'-Easteru Air Lines reports new 
lranscontinental speed record f'or transport air
craft set Feb. 5 b:r new-t}'pe Lockheed Con•tel• 
latlon on dell•er:r lllght {rom Los Aqeleo lo 
La Guardia Field In 6 hr. 17 mln. 39-2/5 aec. 

1949, Feb. 8-Boelq XB-4.7 je& bomber oeh 
t"ross-country speed record to Andrew-a Fiel~ 
Washington, D. C. {rom Meaeo Lake, Wash. In 
3 hr. 46 min. 

1949, ~Iar. 2-AP. Foree eomple""' &he first 
nonstop roond-the·w•rld ~t la. hiatory, •• a 
Boeing B-50 bomber, Luc:lcy Lady II, lando at 
Carswell AFB, Ft. Warth, Tes. a& 9:30 CST, 
after a 94-hour trip 1 piloted b:r Capt. Jam.,. 
Gallagher, usloted h:r a erew a! 13, the B-50 
flew a total of 23,452 mUea at an a..-erage apeed 
of 249 mph. Four ref..U. eaatach were 
made with B-29 &adten. 

1949, Mar. 8-New werld .u.&.aee nc:ord 
for light planes set b:r Cap&. WIUJam Odom 
in a BeeeheraCt B- ll:rtag 5.Z73 mile• 
from Honolulu to T---..., N. J,. In S6 hr. 
2 min. 

1949, !\lay s-The Mutla YU..., 45-lt. re
•earch roeket, Ia hell _....,.U:r at White 
Sands Pro..... ~ L. c..- N. M" 
reachm. an alUhlde el 51% ..U.. aad a apeed 
oC 2~!!50 mph. 

1949, llay 6--S.Ik.......,. S-SSJ. hello pta oelo 
new lntrrnational ....... .__.t el lD. 75 mph. 

194.9, Oet. 5--N~~YY ~ apeelal ...,. 
search plane, 1M ~ O.SSB-U .,._.,ket, 
reaches a top opeed el oiJPdy ..._ ';'00 mph 
ot an altltnda ef 2S.,Oeo h.. Ia - ~t at 
\Iaroe. Cal. 

1950. Jan. s-J_..u.e Ce....._ aeta ne .. · 
official F.A.I. 500 ldle-er el-..i eause ree
ord lll'm. a Nerth .._ F-51 (Paekard
buih Merlin Vl6SO) Ill 444. ...... 

1950, Jan. 2..~ 111-- new trans
continental .__.t .,... a Narda A.merlean 
P-51 111-- (~) {rom ._.,..,._ Call£. 
to La Guardia Field. !'1. Y. In 4 lor. Sll min. 58 ...... 

1950.. Felt.. 9---N.Yy Lecidoaeoi P2V Neptane 
(Wright 3350) pabWI .._.,_. ea : ·- 5,156 
mile ilight in 25 .... s~ ...... 

1950, Mar. 31---A..a .._... ........... ll:rm. 
a Piper Cab Spe.ial _... ley a C...U..ental 
C-90-8F .,.;- - ...... - 1 .... lane In· 
ternational ......, ..-..1 ei 24.,504 f-L 

1950.. SepL 5--Nwtla "--a A.riatloa an• 
nounces .su~essl.J c z ' ' of -.a. at Ed
wards AFB In wlaW. ~ ........ •- dropped 
for lint U.. at ........ - 580 mp)a with a 
8-4S Torn .... (Cii-J4';'). 

1950., s..&- :a-c.L ~ C. SehliU... and 
Lt. Ce.l. 11-un.- ._ ......., lb London-New 
\"ork n-...p ...,.. ...._ .._..... ni...UU.. In 
"-'o R ....... lie F-84.£ (~UliMa .J-35A-17) jet 
&pters. (~ 11 q t I I .. !at; Ritchie 
bailed eat ••oor !'iewf......... -d waa lat.,.. 
....--iJe,. ~-.) 

1950, .Sov. Ill- A 1..-.... F-80 •oat• 
down a II -rl-~~ l!OG-.15 fa ant jet aerial 
c-omMa, K.erea. 

1<>51, J-. 17-coa- RB-360 re..e.onais. 
sant"e b.nber .-e. al 1-. • .2D mla. non-stop 
ftQ<ht "itlaoua rel_li,.. 

1951, Felo. ~- ........... al alr-t·e-air re-
faeliag af a U.S. jet ........ is carried out b:r a 
Nordo A...-iean ~ Tol'1la ... and a Boeiq 
KB-29P taaker Ill s.tw...U AFB, C.Uf. 

405 



The AIRCR:\FT YEr\R BOOK 

1!:151, Apr. 24-Pipcr Super Cuh, piloted Ly 
:\lrs. Ana Louisa 1Brangcr, sets an international 
altitude record of 26,820 feet in the minus 
I, 1 0.1-pound category. 

1951., )lay 15-)lax Conrad ~cts non-~top 
lightplanc rc(·ord in Piper Pacer ( 125 hp Ly
••uming:), crossing the country in 23 hr. 4 min. 
:n sec. 

1951, Aug. 8-Navy's Martin Viking VII sl'ts 
new altitude record for single stage missilc·s, 
flying 135 miles up front \'fhitc Sand,;; Provi1;r: 
GJ•otnul, N. ;u., reaching a top spcc(l of 4,100 
mph. 

1951, Aug. 18-North American F-86A Sabre 
j•~t. piloted hy Col. Keith K. Compton, flit~s 
from Edwards AFB, Calif., to Detroit, 'lich., in 
3 hr. 27 min. 56 sec. at an ~ncragc st•ccd of 
55:~. 761 mph. 

1952, Jan. 2-A Sikorsky 11-19 hclicoJtlcr 
romplctes 1 ,800-milc flight from Grcnt FalLs, 
:\lout., to La•hl AFB, Fnirhanks, Alask::~, in fi,·,~ 
days-prohably the longest flight C\'CI' matlc hy 
rotary win~ t•rnft. 

1952, 1\lar. 18-Two Ucpnhlic F-8·1- Thundt!r• 
j('ts land in Ncuhihcrg, Germany, after a 2,80G 
mile flight without rcfucling-hclicvcd to },, 
the longest sustained jel fighter flight in IIi~. 
tory. The jets crossed SC\'en countries, aver;1gf'd 
585 mph, and were in the air 4 hr. 48 min. 

1952, Apr. 30-For the first time in aviallnn 
hislory, air passenger-miles ( 10,679,281,000) 
in 1951 exceeded the total passenger-miles tra\'• 
eled in Pullman cars (10,22:1·~714,000). 

1952, I\lay 1G-Transcontincnlal lightplanc 
record is set by !\lax Conratl in a Piper Pat~cr, 
tra,•cling from Los Angeles to New York (2,461 
mi.) non-stop in 24 hr. 54 min. 

1952, Aug. 1-Two Sikorsky 11-19 helicopters 
c-omplete first trans-Atlantic heli«·optcr eros~ .. 
ing and break non-stop distance rc•·ord for ro· 
tary wing aircraft. 

1952, Nov. 19-Ncw record set by North 
American F-86D (GE J-4·7 GE-17) S:1hre jet, 
piloted by Cattt. J. Slmle Nash, flying at 699.92 
mph. (Previous world speed rc•·ord-670.98 I 
mr•h •• 

1953, Jan. 26-Chancc Vought Aircrah com· 
plctcs final F4U Corsair, bringing to an end 
the longest production record of any airplane 
ever built. 

1953, l\lay 18-JnctJueline Cochran Odium 
flies at record speed of 652.337 mph over a 100 
km. course, in a Can adair F -86 swept-wing 
Sabre. 

1953, Oct. 3-LCdr. James B. Verdin estnh· 
lishes new world speed record of 753.4 mph 
in Douglas XF4D-1 Skyray, Navy carrier fighter. 

1953, Oct. 20-TWA Lockheed Super Con· 
stellation completes first seheduled nonstop 
transcontinental passenger trip from Los An· 
gcles to New York in 8 hr. 17 min. 
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1953, Oct. 29-North American YF-100 Su· 
per Sabre establishes new world's speed rceord 
of 754.98 mph, piloted by '-'· Col. F. K. 
Everest. 

19d3, Dec. 12-:\laj. Charles E. Yeager, USAF 
pilot, estilblishcs new world speed record o( 
more than 1600 mph in the Bell X-IA. 

195,1., Jnn. 5-Air Nntional Guard Col. WiJ .. 
lard \V. Millikan ~cts New Ynrk .. Washington 
speed mat·k of 2•1· minuh~:;; in North American 
1'·86F. 

19:1"1-, ::\Jar. 1-Pcak is reached in numher of 
U.S. airports: 6, 760. 

19:i4, Mar. 29-Amcrican Airlines DC .. 7 sets 
official Los Angclcs-~cw \' ork commercial speed 
record: 6 hrs. 10 mins. 

19d4, May 2·1-~lartin Viking II, single stage 
rocket, sets altitude record soaring 158 ntiles 
high (834,240 feet) at 4.300 ntph. at W"hite 
Sands Proving Ground, N'cw l\lexil:o. 

19:1,1, :Hay 25-Guoclyt'ar ZPG .. 2 non-rigid air
ship sets new record for flight without rcCucl
ling, landing at Key '\\.est, Fla., after 200 lH"s. 
•l mins. in the air. 

1 9.3·1, Aug. 27-Adm. DeWitt C. Ramsey, 
president of Aircraft Industries Association, rc .. 
ports that U.S. aircraft manufacturers nrc now 
building 900 to 1.000 military planes per 
ntonth. 

1955, Feh. 16-Longcst non-stop flight by n 
jet fightcr .. Lomber-2,390 ntilcs-made hy Re· 
public F-84F from George AFB in California 
to Langley AFB, Virginia. Speed averaged 605 
mph .. 

1955, 2\lar. 9-Rcpublic's F-84F Thunder• 
streak sets a new official transcontinental speed 
record, flying 2,4i5 ntilcs non .. stop front Los 
Angeles to New York in 3 hrs. 44 Jnins. 

1955, :May 2·1-A North American F-86 sets 
two transcontinental records: ( 1) as first air .. 
craft to cross the U. S. round trip in daylight 
and (2) hy flying cast-west leg in 5 Ius., 27 
Juin-;., 37 sees., hrcaking previous record. 

1955, Aug. 1-WJtile House announces that 
U. S. plans to launch a small unmanned satel .. 
lite about the size of a haskcthall sometime 
after July, 1957. Satellite will circle earth at 
altitudes between 200 and 300 miles. 

1955, Aug. 17-RcJtublic's Thundcrslrcak 
sets a new world's non .. stop jet fighter distnncc 
record of 5,118 mi. from London, England, to 
Texas. 

1955, Aug. 20-North American F-100C sets 
the first supersconie world speed rt~cord of 
822.135 mph, 70 miles faster than the prcviou.s 
record set in 1953. 

1955, Oct. 15-Douglas A-1D Skyhawk !'Cts a 
new c-losed course world speed record of 
695.163 mph. 



CHRO:NOLOGY OF V1 TIO 

1956 , Ap r . 2 - Air Fore ~ port dJ: tire nn 
ai r·hrcnthing g u_id c d rnis _il c (:-t'o rtbrop ... ~l-62 

nark) n dis t a n c e h cL-weeu 1.500 and 5.000 
mil es from Patrick Ai_r Fo ree Base. fln . 

1 956 ~ Aug . 10- :U c Ot..,nn c.ll .XV-1 oo~c.rl i-
pl onc sets un oflic ia l s p eed t:cc o r d fo r hel ico p
t er:; of 200 m p h. 

1956 \u!! . l 1.-Vc rt o l H-21 h li co pte: r e t s 
n ew ,.·o rld ;:-cc ord !or d i.E t nn cc in a cJo;;p.ti c ir 
c uit without p ::tylo:td b~· fl~-ing: 1.199.0 7 mi. 
n o n-s l op in 11 hrs . 58 min. 

19-6, c pt. 5-Ch ~uJ cc Youf!hl FSL-1 cu p 
lures T h o mps on Troph y for No'y h ) Ayin!:! 
1 0 15.428 nph t o cs l n b Li5' h n e w nntion n.l s p ·cd 
r cco rU. 

1956, O c1. 11- i:'i .\ CA discloses th;:J t fo ur· 
s r n~c re~cor ·h rock ts: fire d iu ("Onncction ~1 ith 
d -- ,~ c.Jopo t en t o f th • ICJ311 nnd th e ~ort h Am"ri
c a n X -15 , h av h it 51 eeds of 6861- mph or ) l och 
10.4 . 

1955, No ,·. 2- Ucf.ens-i: De nr t m cn t <lisclo se.s 
dwt. · a .,·y·s ftr .s l guided missile c rui ,.cr. th e 
B o - t on. w il'l b e d i c:putc h cd to )1ed it e:r ranean to 
j o in . S. ix Lh F le et. 

]956. i\"ov. 13-.-orth m eri can F -1 07 
re~1c hc ~l och 2 s p eed i o fl" ... ht s :u Ed""-ard!; .\ir 
Force Ba_c.. Cn li!. 

1956, ~(W. 27- -Eig ht B .. 5!! "-. hu·uk t h e jd 
bomber's r e-c ortl b y -.:a-,. ic~ alo f t an C.:,tim at ed 
3 21i:_ h o u r ..,, ('o ,rerin~ l 7. 0 0 rnil~. 

Vertol H-21 C "el" di tnnce et·ord 
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DIRECTORY OF INFORMATION SOURCES 

AIRFRAME MANUFACTURERS 

Aero Design & Engineering Co. 
P. 0. Box 118 
Bethany, Okla. 
Hal Weatherly, Adv. & Public Relations 

Aeronca Manufacturing Corp. 
Middletown, Ohio 
Edward M. Fickett, Dir. Public 
Relations 

Baumann Aircraft Corp. 
P.O. Box 468 
North Hollywood, Calif. 
P. H. Bruns, Pres. 

Bee Aviation Associates, Inc. 
1536 Missouri St. 
San Diego 9, Calif. 
William F. Chana, Pres. 

Beech Aircaft Corporation 
East Central Ave. 
Wichita 1, Kans. 
Phil McKnight, Public Relations & Adv. 

Bell Aircraft Corp. 
P. 0. Box 1 
Buffalo 5, N. Y. 
Francis W. Dunn, Dir. Public Relations 

Bellanca Corporation 
New Castle, Del. 
Sydney L. Albert, Pres. 

Boeing Airplane Co. 
Box 3707 
Seattle 24, Wash. 
Carl M. Cleveland, Public Relations 
Mgr. 

Boeing Airplane Co. 
Wichita Division 
Wichita, Kans. 
Jack Mitchell, Public Relations Mgr. 

Call air 
P. 0. Box 246 
Afton, Wyo. 
Barlow H. Call, Mgr. 

Cam air 
Municipal Airport 
Galveston, Texas 
Gregory J. Weissenberger, Gen. Mgr. 

Ce,:sna Aircraft Company 
fiROO Pawnee Rd. 
Wichita, Kans. 
Bill Robinson, Public Relations Mgr. 

Champion Aircraft Corp. 
Holman Field 
St. Paul 1, Minn. 
Robert C. Brown, Pres. 
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Chance Vought Aircraft, Inc, 
P. 0. Box 5907 
Dallas, Texas 
John Innes, Public Relations 1\Igr. 

Convair, a Division of 
General Dynamics Corp. 

3165 Pacific Hwy. 
San Diego 12, Calif. 
Ned Root, Dir. Public Relations 

Custer Channel Wing Corp. 
Rt. 4 
Hagerstown, Md. 
W. R. Custer, Pres. 

Douglas Aircraft Company, Inc. 
3000 Ocean Park Blvd. 
Santa Monica, Calif. 
A. M. Rochlen, Vice Pres., Public 
Relations 

Fairchild Engine & Airplane Corp. 
Aircraft Division 

Hagerstown 15, Md. 
William G. Key, Asst. to Pres. 

Fletcher Aviation Corp. 
190 W. Colorado St. 
Pasadena 1, Calif. 
Wendell S. Fletcher, Pres. 

Goodyear Aircraft Corp. 
1210 Mas~illon Rd. 
Akron 15, Ohio 
T. A. Knowles, President 

Grumman Aircraft Engineering Corp. 
S. Oyster Bay Rd. 
Bethpage, L. I., N. Y. 
J. B. Rettaliata, Dir. Public Relations 

Hayden Aircraft Corp. 
10451 E. Center St. 
Bellflower, Calif. 
Robert E. Hayden, Pres. 

Hughes Aircraft Company 
Carl Byoir & Associates, inc. 
727 W. 7th St. 
Los Angeles, Calif. 

Helio Aircraft Corp. 
Norwood, Mass. 
L. L. Bollinger, Pres. 

Lockheed Aircraft Corporation 
Box 551 
Burbank, Calif. 
Bert W. Holloway, Corp. Dir. Adv. & 
Publicity 
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Lockheed Aircraft Corporation 
California Division 
Box 551 
Burbank, Calif. 
H.ichard L. Bean, l\lgr., Newsbureau, 
Public Relations Dept. 

Lockheed Aircraft Corporation 
Georgia Division 
1\larietta, Ga. 
Lee Rogers, Public Information l\Igr. 

The Martin Company 
Baltimore 3, :\ld. 
J. i\1. Rowland, i\lgr. Info. Svc. 

:\IcDonnell Aircraft Corp. 
Box 516 
St. Louis 3, 1\lo. 
William Bowcott, Asst. l\lgr. of 
Public Relations 

!\looney Aircraft, Inc. 
Kerrville, Texas 
Norman Holiman. Vice Pres. 
H. F. Rachal, Pr~s. 

l\Iorrisey Aviation, Inc. 
Orange County Airport 
Santa Ana, Calif. 

North American Aviation, Inc. 
Int'l Airport 
Los Angeles 45, Calif. 
Edward J. Ryan, Corporate Dir. of 
Pub. Relations 
Earl E. Blount, Dir. Pub. Rei.. 
L. A. Div. 

North American Aviation, Inc. 
Columbus Division 
4300 E. 5th Ave. 
Columbus 16, Ohio 
George A. Snodgrass, Director, 
Public Relations 

Northrop Aircraft, Inc. 
1001 E. Broadway 
Hawthorne, Calif. 
A. V. Cline, Dir. Public Relations 

Piper Aircraft Corp. 
Lock Haven, Pa. 
W. T. Piper, Pres. 

Radioplane Co., a subsidiary of 
Northrop Aircraft. Inc. 

Van Nuys, California 
William McBride, l\lgr. 

Republic Aviation Corp. 
Conklin St. 
Farmingdale, L. 1., ::'-!. Y. 
Leon Shloss. Asst. Dir. Public Relations 

Royal Aircraft . Corp., a subsidary of 
Kearney & Trecker Corp. 

6784 W. National Ave. 
:Milwaukee 14 .Wi::c. 
F. J. Trecker, Pres. 

Ryan Aeronautical Co. 
2701 Harbor Dr. 
San Diego 12, Calif.. 
William Wagner, Dir. Public & 
Employee Relations 

Schweizer Aircraft Corp. 
County Airport 
Elmira, N.Y. 
Eugene S. Bardwell, Dir. Pm-sennel & 
Public Relations 

Stroukoff Aircraft Corp. 
West Trenton. N. J. 
R. C. Ward, Dir. Public & Industrial 
Relations 

Taylorcraft, Inc. 
Conway-Pittsburgh Airpen 
Conway, Pa. 
B. J. Mauro, Pres. 

Temco Aircraft Corp. 
P. 0. Box 6191 
Dallas 2.. Texas 
Sydney H. Caraer. Dir. Pllblic Relations 

Vnited Aircnft Ccqa. 
400 Main St. 
East Hartford 8, Coa.n. 
Paul W. Fisher, Dir. Pahlic Relations 

ROTARY WING MA. ~UFACTUREJ.tS 

Fairchild Electrotechnic5 Division 
Fairchild Engine & Airplane Corp. 

lUI East 16th St. 
Costa Mesa, Calif. 
Howard E. Roberts, Gen. Mgr. 

Autogiro Co. of America 
1616 Walnut St. 
Philadelphia 3, Pa. 
Harold F. Pitcairn, Pres. 

Bensen Aircraft Corp. 
P. 0. Box 2725 

Ralei~ N.C. 
lgor B. Beoseo., ~ 

Cessua Aireraft Co. 
5800~Rd. 
Wichita 15. Kan:;. 
J. E. Leonard. -._, "i]illlt.ry Sales
Helicopter 

ConvertawUl@s, Inc. 
Zalms :\irpon 
AmityYille. L I_ ~- Y. 
Gordon B. Whel,..,., ,.ice Pte&. 
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Doman Helicopters, Inc. 
P. 0. Box 603 
Danbury, Conn. 
Donald S. B. Waters, Pres. 

Gyrodync Company of America, Inc. 
St. James, L. I., N. Y. 
Peter J. Papadakos, Pres. 

Hiller Helicopters 
1350 Willow Rd. 
Palo Alto, Calif. 
Ralph W. Kummer, Public Relations 

Hughes Aircraft Company 
Carl Byoir & Associates, Inc. 
727 W. 7th St. 
Los Angeles, Calif. 

Kaman Aircraft Corp. 
Old Windsor Rd. 
Bloomfield, Conn. 
Charles Kirchner, Vice Pres., Public 
and Industrial Relations . 

Kellett Aircraft Corp. 
Central Airport 
P.O. Box 35 
Willow Grove, Penna. 
James T. Duffy, Jr., Pres. 

McDonnell Aircraft Corp. 
Helicopter Div. 
Box 516 
St. Louis 3, Missouri 
William Bowcolt, 1hs1. :\!gr. of 
Public Relations 

Prewitt Aircraft Co. 
E. l\Iadison Ave. & Holley St. 
Clifton Heights, Pa. 
Robert l\L Baylson, Contracts Admin. 

Rotor-Craft Corp. 
1850 Victory Blvd. 
Glendale 1, Calif. 
Gilbert W. Magill, Pres. & Treas. 

Sikorsky Aircraft, Div. of 
United Aircraft Corp. 

Stratford, Conn. 
Wm. Kilpatrick, Public Relations J\lgr. 

Vertol Aircraft Corp. 
Woodland Ave. & P.R.R. 
Morton, Pa. 
I-I. S. Tremper, :\Iilitary Liaison l\Igr. 

Wilford Aircraft Corp. 
300 Linden Lane 
Merion Station, Pa. 
E. Burke Wilford, Pres. 

GUIDED MISSILE MANUFACTURERS 

Aerojet-General Corporation 
Liquid Rocket Plant 
P. 0. Box 1947 
Sacramento 14, Calif. 
R. B. Young, Resident Mgr. 

Aerojet-General Corporation 
Solid Rocket Plant 
P. 0. Box 1168 
Sacramento, Calif. 
E. E. Nelson, Resident l\Igr. 

Anderson, Greenwood & Co. 
1400 N. Rice St. 
Bellaire, Texas 
Ben M. Anderson, Pres. & Gen. :;\!gr. 

Bell Aircraft Corp. 
Missiles Div. 
P. 0. Box 1 
Buffalo 5, N. Y. 

Bendix Products Div.-Missiles 
Bendix Aviation Corp. 

400-406 S. Beiger St. 
Mishawaka, Ind. 
Wilbur L. Webb, Gen. Mgr. 
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Boeing Airplane Co. 
Box 3707 
Seattle 24·, Wash. 
Harold Mansfield, Dir. Public Relatiom 

Chance Vought Aircraft, Inc. 
1\Hssiles Div. 
P. 0. Box 5907 
Dallas, Texas 
John Innes, Public Relations 1\Igr. 

Chrysler Corp. 
Engineering Div. 
Detroit, Mich. 
Lovell Lawrence, Jr., Head, Power 
Plant Design Dept. 

Convair, a Division of General 
Dynamics Corp., Pomona Div. 

1675 W. 5th St. 
Pomona, Calif. 
J. M. Glass, Spec. Asst. to Div. :Mgr. 

Douglas Aircraft Co., Inc. 
Missiles Div. 
3000 Ocean Park Blvd. 
Santa Monica, Calif. 
A. M. Rochlen, Vice Pres., Public 
Relations 
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Fairchild Engine & Airplane Corp. 
Guided ~lissiles Div. 
Wyandanch, L. I., N. Y. 
J. ''f. Robinson. Public Relations :\[gr. 

FireHone Tire & R-ubber Co. 
2525 Firestone Bh·d. 
Los Angeles 54, Calif. 
H. I. Gih:'on. Gen. Mgr., Guided 
Missile Div. 

General Electric Co. 
Special Defense Projects Dept. 
3198 Chestnut St. 
Philadelphia -1. Pa. 
George F. :\[etcalf, Gen. l\rgr. 

Hughes Aircraft Company 
Missiles Div. 
Carl Byoir & Associates, Inc. 
727 W. 7th St. 
Los Angeles 17, Calif. 

Lockheed Aircraft Corp. 
:\lissile Systems Div. 
7701 Woodley Ave. 
Van Nuys, Calif. 
Marion Sellers, Public Relations 

McDonnell Aircraft Corp. 
l\lissile Engineering Div. 
Box 516 
St. Louis 3, 1\lo. 
William Bowcott, As~t. Mgr. of 
Public Relations 

:'1/orth American Aviation, Inc. 
~Iissile & Control Equipment 
12214 Lakewood Blvd. 
Downey, Calif. 
Kerme D. Anderson, Public Relations 
Rep. 

:'1/orthrop Aircraft, Inc. 
Anaheim Divi~ion 
Anaheim. California 
Frank Pierson. Public Relations 

Philco Corp. . 
Government & Industrial Div. 
4700 \\issahickon Ave. 
Philadelphia 44, Pa. 
Marshall A. \\illiarns, Gen. Sales Mgr. 

Ryan Aeronautical Co. 
::\lissiles Div. 
2701 Harbor Dr. 
San Diego 12, Calif. 
William Wagner. Dir. Public & 
Employee Relations 

Sperry Farragut Co .. Div. of the 
Sperry Rand Corp. 

% Sperry G~Toscope Co. 
Great Neck. N.Y. 
Carlyle H. Jones. Dir. Public Relations 

Western Electric Company 
195 Broadwav 
1'\ew York 7, ·x. Y. 
Dir. Public Relations 

ENGINE MANUFACTURERS 

Aerojet-General Corp. 
6352 N. Irwindale Ave. 
Azusa. Calif. 
W. L.. Gore. Dir. of Sales 

Aircooled Motors, Inc. 
Liverpool Rd. 
Syracuse 8, N. Y. 
C. H. Bennum, Sales 1\Igr. 

AiResearch l\Ug. Co. 
Div. of The Garrett Corp. 

9851 Sepulveda Blvd. 
Los Angeles 45, Calif. 
Ken Frogley, :\lgr. Public Relations 
E. D. Burke. Dir. Advt. &: Pub. ReL 

Allis-Chalmers Manufacturing Co. 
Box 512 
Milwaukee l, Wise. 
K. W. Haagensen, Dir. Public Relations 

Allison Division 
General Motors Corp. 

Speedway 
Indianapolis 6, Ind. 
Roger C. Fleming, Dir. Public Relations 

Bell Aircraft Corp. 
Rocket Engine Dept. 
P. 0. Box 1 
Buffalo 5. N. Y. 

Buick l\lotors Div. 
General :\Iotors Corp. 

Flint. :\Iich. 
Joseph J. Schweinfurt, Gen. Asst. Supt. 

Cameron Aero Engine Corp. 
9 :\'ew 3t. 
:\". Xew Bright, Staten Island, N. Y. 
Everett C. Cameron. Pres. 

Chrysler Jet Engine Plant 
P. 0. Box 1116 
Detroit, Mich. 
Haywm-d F. York, Operating 1\Igr. 

Continental Aviation and Engineering 
Corp. 

12700 Kercheval Ave. 
Detroit 15. Mich. 
A. Wild, Exec. \'ice Pres. & Gen. Mgr. 
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Continental Motors Corp. 
205 Market St. 
Muskegon 82, Mich. 
C. J. Reese, Pres. & Gen. Mgr. 

Fairchild Engine & Airplane Corp. 
Engine Division 
Deer Park, L. I., N. Y. 
Louis W. Davis, Public Relations Mgr. 

Fredric Flader, Inc., Sub. of 
Eaton Mfg. Co. 

583 Division St. 
N. Tonawanda, N.Y. 
Fredric Fladler, Pres. 

Ford Motor Co. 
Aircraft Engine Div. 
7401 S. Cicero Ave. 
Chicago 29, Ill. 
R. J. Barnard, Mgr., Contract Admin. 

General Electric Co. 
Defense Products and Transportation 
1 River Rd. 
Schenectady, N. Y. 
Tom Irvine, News Bureau 

G. M. Giannini & Co., Inc. 
918 E. Green St. 
Pasadena 1, Calif. 
Scott Malcolm, Adv. Mgr. 

Grand Central Rocket Co. 
P. 0. Box ll1 
Redlands, Calif. 
Frank A. Marion, Dir. of Tech. Services 

Herrmann Engineering Co. 
1405 Air Way 
Glendale 1, Calif. 
K. L. Herrmann, Chief Engineer 

Jacobs Aircraft Engine Co., Sub., 
Barium Steel Corp. 

Pottstown, Pa. 
F. J. Sisto, Vice Pres., Treas. & Gen. 
Mgr. 

The M. W. Kellogg Co., Sub. of 
Pullman, Inc. 

Foot of Danforth Ave. 
Jersey City 3, N.J. 
Warren L. Smith, Pres. 

Lycoming Division 
Avco lVIanufacturing Corp. 

550 S. Main St. 
Stratford, Conn. 
Paul A. Deegan, Dir. Public Relations 

Marquardt Aircraft Co. 
16555 Saticoy St. 
Van Nuys, Calif. 
Jack G. Anderson, Dir. Public Relations 

Pratt & Whitney Aircraft, Div. of 
United Aircraft Corp. 

400 Main St. 
East Hartford 8, Conn. 
Edward M. Benham, Public Relations 
Mgr. 

Reaction Motors, Inc. 
Denville, N. J. 
Willard C. Kimm, Mgr. Public 
Relations 

Rocketdyne, a Div. of North American 
Aviation, Inc. 

6633 Canoga Ave. 
Canoga Park, Calif. 
David B. J uenke, Dir. of Public 
Relations 

Ryan Aeronautical Co. 
Engine Div. 
Lindbergh Field 
San Diego 12, Calif. 
William P. Brotherton, Public 
Relations Mgr. 

Studebaker-Packard Corp. 
63.5 South Main Street 
South Bend 27, Indiana 
Harold E. Churchill, Pres. 

Westinghouse Electric Corp. 
Aviation Gas Turbine Div. 
P. 0. Box 288 
Kansas City, Mo. 
J. B. Graef, Acting Supervisor, 
Info. Services 

Wright Aeronautical Division 
Curtiss-Wright Corp. 

Wood-Ridge, N.J. 
R. S. Gall, Dir. Adv. & Public 
Relations 

PROPELLER MANUFACTURERS 

Aeroproducts Operations, Allison Div. 
General Motors Corp. 

P. 0. Box 1047 
Municipal Airport 
Dayton 1, Ohio 
R. E. Lynch, Mgr. 

Beech Aircraft Corp 

412 

Box 85 
Wichita 1, Kans. 
Phil McKnight, Dir. Public Relations 

Curtiss-Wright Corp. 
Propeller Div. 
Caldwell, N. J. 
B. W. Dudley, Gen. Mgr. 
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Flottorp Mfg. Co. 
Kent County Airport 
Grand Rapids 8, l\Iich. 
R. G. Taylor, Pres. 

Hamilton Standard, Division 
United Aircraft Corp. 
Windsor Locks, Conn. 
E. Russell Trotman, Divisional Public 
Relations Dir. 

Hartzell Propeller, Inc. 
P. 0. Box 909 
Piqua, Ohio 
Ray Van De Grift, Dir. Public RelationE 

McCauley Industrial Corp. 
1840 Howell Ave. 
Dayton 7, Ohio 
Hugh Schierling, Sales 1\lgr. 
W. B. Voisard, Chief Engineer 

l\Iunk Aeronautical Laboratory, Inc. 
3800 Ceadercroft Pl. 

Brentwood, Md. 
Eli Amanuel, Vice Pres., Gen. :\fgr. & 
Chief Engr. 

Sensenich Corporation 
P. 0. Box 1168 
Lancaster, Pa. 
Harry M. Sensenich, Pres. & Treas. 

Thomson Industries, Inc. 
Manhasset, L. L, N. Y. 
John B. Thomson, Pres. 

U. S. Propellers, Inc. 
3270 E. Foothill Blvd. 
Pasadena 8, Calif. 
Warren Petsch, Sales ).tgr. 
V. S. Sorensen, Chief Engr. 

universal Aircraft Industries 
P.O. Box 5306 
Skyranch Airport 
Denver 17, Colorado 

AIR LINES 

Aerovias Sud Americana, Inc. 
Pinellas Int'l Airport 
St. Petersburg, Fla. 
Paull E. Dixon, Jr., Pres. & Gen. l\Igr. 

Alaska Airlines, Inc. 
2320 6th Ave. 
Seattle, Wash. 
Nelson David, Pres. & Gen. Mgr. 

Alaska Coastal Airlines 
2 Marine Way 
Juneau, Alaska 
S. B. Simmons and 0. F. Benecke, Co
Mgrs. 

Allegheny Airlines, Inc. 
Washington Nat'! Airport 
Hangar 12 
Washington 1, D. C. 
David L. Miller, Vice Pres., Traffic & 
Sales 

American Airlines, Inc. 
100 Park Ave. 
New York 17, N. Y. 
R. Smith, Vice Pres., Public Relations 

Bonanza Air Lines, Inc. 
P. 0. Box 391 
McCarran Field 
Las Vegas, Nev. 
Edmund Converse, Pres. 

Braniff International Airways, Inc. 
Love Field 
Dallas 19, Texas 
Walter M. Henshel. Vice Pres.. Public 
Relations 

Bristol Bay Airlines 
Dillingham, Alaska 
Robert D. Fenno, Own~ 

Capital Airlines, Inc. 
Washington Nat'I AUpGrt 
Washington 1, D. C. 
Robert H. Cook. ~ •• ~-s Bureau 

Caribbean-Atlantic Airlines, Inc. 
P. 0. Box 6035 
Loiza St. Station 
Santnrce. Puerto Rico 
Dionisio Trigo, Pres. 

Central Airlines. Inc. 
?lfeacham Field 
Ft. Worth, Texas 
Keith Kahk Pres. 

Chicago Helicopter A:infa,s. lnc. 
5240 West 63rd Street 
Chicago 38., Ill. 
John S. Gleason, Jr., 'P'rtos. l Treas. 

Colonial Airlines. Inc. 
230 Pln'k A~. 
New York 17, ~. Y. 
Br3nch T. Dykes, Ploes.. 

413 



The AIRCRAFT YEAR BOOK 

Continental Air Lines, Inc. 
Stapleton Airfield 
Denver 7, Colo. 
Stanley 0. Halberg, Vice Pres., Adv. & 
Pub. Rei. 

Cordova Airlines 
P. 0. Box 1499 
Anchorage, Alaska 
Merle K. Smith, Pres. & Gen. i\lgr. 

Delta Air Lines 
Atlanta Airport 
Atlanta, Ga. 
F. J. Schwaemmle, Dir. Info. Svc. 

Eastern Air Lines, Inc. 
10 Rockefeller Plaza 
New York 20, N.Y. 
Beverly Griffith, Dir. Pub. Relations 

Ellis Air Lines 
Box 1059 
Ketchikan, Alaska 
R. E. Ellis, Pres. & Gen. Mgr. 

The Flying Tiger Line, Inc. 
Lockheed Air Terminal 
Burbank, Calif. 
Leonard S. Kimball, V. P. Pub. 
Relations 

Frontier Airlines, Inc. 
Stapleton Airfield 
Denver 7, Colo. 
G. S. Kitchen, Mgr. Public Relations 

Hawaiian Airlines Limited 
P. 0. Box 3287 
Honolulu 1, Hawaii 
Charles G. Braden, Dir. of 
Terr. Sales & Service 

Lake Central Airlines, Inc. 
Weir Cook Airport 
Indianapolis 44, Ind. 
Harmon 0. Pritchard, Jr., Dir. Press Rei. 

Los Angeles Airways, Inc. 
5901 W. Imperial Hwy. 
Los Angeles 45, Calif. 
Clarence M. Belinn, Pres. 

Mackey Airlines, Inc. 
Broward County lnt'l Airport 
Fort Lauderdale, Fla. 
Joseph C. Mackey, Pres. 

Midet Aviation Corporation 
Palm Beach Int'l Airport 
West Palm Beach, Fla. 
Joseph l\Iundet, Pres. 

Mohawk Airlines, Inc. 
Tomkins County Airport 
Ithaca, N. Y. 
Lee E. Murphy, Dir. Public Relations 

National Airlines, Inc. 
Aviation Bldg. 
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3240 N.W. 27th Ave. 
Miami 42, Fla. 
W. }[. Ehart, Dir. Advertioing & 
Public Relations 

New York Airways, Inc. 
LaGuardia Airport Station 
Flushing 71, N. Y. 
Robert L. Cummings, Jr., Pres. & Dir. 

North Central Airlines, Inc. 
"201 34th Ave. South 
::\lineapolis 28, Minn. 
David A. Moffitt, Publicity Mgr. 

Northeast Airlines, Inc. 
Logan lnt'l Airport 
239 Prescott St. 
E. Boston 28, lHass. 
George E. Gardner, Pres. 

Northern Consolidated Airlines, Inc. 
Pouch 10, Int'l Airport 
Anchorage, Alaska 
Raymond I. Petersen, Pres. 

Northwest Orient Airlines, Inc. 
1885 University Ave. 
St. Paul 1, Minn. 
George E. Masters, Dir. Pub. Relations 

Ozark Air Lines, Inc. 
Box 6007 
Lambert Field 
St. Louis 21, Mo. 
Earl E. Bowman, Jr. 

Pacific Northern Airlines, Inc. 
1626 Exchange Bldg. 
Seattle 4, Wash. 
A. G. Woodley, Pres. & Gen. Mgr. 

Pan American World Airways, Inc. 
135 E. 42nd St. 
New York 17, N.Y. 
John A. Creedy, Dir. Public Relations 

Pan American World Airways 
Atlantic Div. 
28-19 Bridge Plaza No. 
Long Island City 1, N. Y. 
David Parsons, Dir. Public Relations 

Pan American World Airways 
Latin American Division 
International Airport Box 817 
Miami 48, Florida 
S. Roger Wolin, Pub. Rei. Mgr. 

Pan American World Airways 
Pacific-Alaska Division 
San Francisco Int'l Airport 
San Francisco, Cal. 
Pascal Cowan, Public Relations Mgr. 

Pan American-Grace Airways, Inc. 
135 E. 42nd St. 
New York 17, N. Y. 
Louis J. Garcia, Dir. Public Relations 
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Piedmont Airlines 
Smith Reynolds Airport 
Winston-Salem, N. C. 
T. H. Davis, Pres. 

Reeve Aleutian Airways, Inc. 
Box 559 
Anchorage, Alaska 
Robert C. Reeve, Pres. 

Resort Airlines, Inc. 
1346 Connecticut Ave .. N.W. 
Washington 6, D. C •. 
John P. Simpson, Public Relations .Mgr. 

Riddle Airlines, Inc. 
P. 0. Box 535 Int'l Airport Br .. 
Miami 48, Fla. 
]. Paul Riddle, Pres. 

Safeway Airways · 
l\Ierrill Field 
Anchorage, Alaska 
Charles l\1. Hallock and E. L. Schwartz, 
Owners & Operators 

Seaboard & Western Airlines, Inc. 
80 Broad St. 
New York 4, N. Y. 
Raymond A. Norden, Pres. 

Slick Airways, Inc. 
3000 N. Clybourn Ave. 
Burbank, Calif. 
Robert J. Smith. Pres. 

Southern Airways, Inc. 
Brown-Marx Bldg. 
Birmingham, Ala. 
Frank W. Hulse, Pres. 

Southwest Airways Co. 
San Francisco Int'l Airport 
San Francisco, Calif. 
1 ohn H. Connelly, Pres. 

frans-Pacific Airlines, Ltd. 

(The Aloha Airline) 
P. 0. Box 3769 
Honolulu, T. H. 
Da,id A. Benz, Exec. Vice Pres. 

Trans-Texas Airways 
Hou~ton International Airport 
Houston, Texas 
R. E. McKaughan, Pres. 

Trans World Airlines, Inc. 
380 Madison Ave. 
New York 17, N. Y. 
W. E. Boughton, Dir. Press Relations 

United Air Lines, Inc. 
5959 S. Cicero Ave. 
Chicago 38, Ill. 
W. :\1. O'Hem, Dir. Puhlicit~' 

U. S. Airlines, Inc. 
500 5th Ave. 
New York 36, N. Y. 
John W. Hutchinson, Pres. 

Uraha, Medellin & Central Airways, Inc. 
135 E. 42nd SL 
~ew York, l'i. Y. 
Erwin Balluder, Pres. 

West Coast Airlines, Inc. 
Boeing Field 
Seattle 8, Wash. 
~ick Bez. President 
G. Hamilton Beasley, Exec. Viet" Pres. 

Western Air Lines, Inc. 
6060 Avion Dr. 
Los Angeles Int'I Airport 
Los Angeles 45, Calif. 
Kenneth 0. Smith, Dir. Pub. JteJ.tiollll 

Wien Alaska Airlines, Inc. 
Box 649 
Fairbanks, Alaska 
Sigurd Wien. Pres. 

GOVER.!'\"MENT AGENCIES 

Dept. of Agriculture 
(Agricultural Research Service) 

14th St. & Independence Ave., S.W. 
Washington 25, D. C. 
E. D. Burgess, Chief, Plant Pest Con
trol Branch 
E. P. Reagan, Chief, Plant Quarantine 
Branch 

Air Coordinating Committee 
Room 7818, Dept. of Commerce Bldg. 
Washington 25, D. C. 
William E. Neumeyer, Exec. Secy. 

U. S. Air Force 

Washington !!5, D. C. 
Brig. Gen .. \n~ P. Kift'Dt', .. Ollilt'le ,.; 
Info. Svc. . 

U.S. Army 
Pentagon Bldg. 
Wa:shington 25, D. C. 
~laj. Horace E. Beaman. t:.r. Cbief 
of Info. 

Air Navigation 'IJto,elopmt'nl ...._ '1V-9 
Room 1416, T-4 Bnildillg 
lith & ConstitutiOD .-\'N. 
Washington 25, D. C. 
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Atomic Energy Commissior. 
1901 Constitution Ave., N.W. 
Washington 25, D. C. 
Mr. Morse Salisbury, Dir. Div of Info. 
Svc. 

Bureau of the Budget 
Executive Office Bldg. 
Washington 25, D. C. 
Miss Virginia M. dePury, Info. Officer 

Civil Aeronautics Admin. 
Bldg. T-4 & 5 
17th & Constitution Ave., N.W. 
Washington 25, D. C. 
Raymond Nathan, Acting Press and 
Publications Officer 

Civil Aeronautics Board 
Commerce Bldg. 
Washington 25, D. C. 
Edward E. Slattery, Jr., Chief, 
Public Info. 

Civil Air Patrol 
Bolling Air Force Base 
Washington 25, D. C. 
Maj. Hal J. Basham, Chief Info. Svc. 

Coast and Geodetic Survey 
(Department of Commerce) 

Commerce Bldg. 
Washington 25, D. C. 
Peter Dulac, Admin. Officer 

U. S. Coast Guard 
(Treasury Department) 

13th & E Sts., N.W. 
Washington 25, D. C. 
Capt. E. T. Calahan, Chief Public Info. 
Office 

Department of Commerce 
Commerce Bldg. 
Washington 25, D. C. 
Albert N. Leman, Dir. Public Info. 

Congressional Committees 
Senate Committees Handling Aviation 

Legislation 
Senate Office Bldg. 
Washington 25, D. C. 

Armed Services 
Chairman: Senator Richard B. Russell 
(Ga.) 

Interstate and Foreign Commerce 
Chairman: Senator Warren G. Magnu
son (Wash.) 

Rules and Administration 
Chairman: Senator Theodore Francis 
Green (R. I.) 

Appropriations 
Chairman: Senator Carl Hayden (Ariz.) 
Government Operations 
Chairman: Senator John L. McClellan 
(Ark.) 
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House Committees on Aviation Legislation 
House Office Bldg. 
Washington 25, D. C. 

Armed Services 
Chairman: Representative Carl Vinson 
(Ga.) 

Interstate and Foreign Commerce 
Chairman: Representative J. Percy 
Priest (Tenn.) 

Rules 
Chairman: Representative Howard W. 
Smith (Va.) 

Appropriations 
Chairman: Representative Clarence 
Cannon (Mo.) 

Post Office and Civil Service 
Chairman: Representative Tom Murray 
(Tenn.) 

Government Operations 
Chairman: Representative William L. 
Dawson (Ill.) 

Customs Bureau 
(Treasury Dept.) 

Internal Revenue Service Bldg. 
12th & Constitution Ave., N.W. 
Washington 25, D. C. 
E. F. Thompson, Air Coordinator 

Defense Air Transportation Administration 
Commerce Bldg. 
Washington 25, D. C. 
Theodore Hardeen, Jr., Administrator 

Department of Defense 
The Pentagon 
Washington 25, D. C. 
C. Herchel Schooley, Dir. Office Public 
Info. 

Federal Communications Commission 
New Post Office Bldg. 
Washington 25, D. C. 
George 0. Gillingham, Chief, Office Re
ports & Info. 

General Services Administration 
General Services Bldg. 
18th & F Sts., N.W. 
Washington 25, D. C. 
Donald J. Lehman, Deputy Director, 
Division of Information 

Department of Health Education & Welfare 
4th St. & Independence Ave., S.W. 
Washington 25, D. C. 
Charles F. Barrett, Asst. to the Secy. 

Immigration & Nattiraliziation Service 
U. S. Dept. of Justice 

119 D Street, N. E. 
Washington 25, D. C. 
Robert Seitz, Info. Officer. 
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Interdepartmental Committee on Inter
national Airports 

Internal Revenue Service Bldg. 
12th & Constitution Ave., N.W. 
Washington 25, D. C. 
William N. Crymes, Chairman & Secy. 

Library of Congress 
Aeronautics Sec., Science Div. 

1\I. W. :McFarland, Head 
U. S. Marine Corps 

Director of Information (AG) 
Headquarters Marine Corps 
Washington 25, D. C. 

National Advisory Committee for Aero
nautics 

1512 H St., N.W .. 
Washington 25, D. C. 
Walter T. Bonney, Asst. to the Exec. 
Secy. 

U.S. Navy 
Pentagon Bldg., Room 4D727 
Washington 25, D. C. 
Capt. J. D. Lamade, Deputy Chief Info. 

U. S. Navy 
Bureau of Aeronautics 

Navy Building 
Washington 25, D. C. 
Cdr. William T. Spriegel, Tech. Info. 
Officer 

Office of Defense Mobilization 
Executive Office Bldg. 
Washington, D. C. 
Lee W. Schooler. Info. Officer 

Post Office Department 
(Air Transportation) 

P. 0. Dept. Bldg. 
Washington 25, D. C. 

Smithsonian Institution 
~ational Air Museum 

The :Mall 
Washington 25, D. C. 
Paul Edward Garber, Head Curator 

State Department 
21st St. & Virginia Ave., ':\.W. 
Washington 25, D. C. 
Henry T. Snowdon, Chief, .\viation Div. 

Weather Bureau 
24th & l\1 St., N.W. 
Washington. D. C. 
;\orman R. Hagen. Public Inio. Coordi
nator 

ORGANIZATIONS AND ASSOCIATIONS 

Aero Club of Michigan 
901-06 Book Bldg. 
Detroit 26, Mich. 
James V. Votta, Exec. Vice Pres. 

Aero Club of New England 
14 Court Square 
Boston, Mass. 
A. Frank Knight, President 

Aero Club of Pennsylvania 
806 Liberty Trust Bldg. 
Philadelphia 7, Pa. 
Leo Niessen, Jr., Pres. 

Aero Club of Washington 
500 Walker Building 
Washington 5, D. C. 
LeRoy Whitman, Secy. 

Aero Medical Association 
P. 0. Box 26 
Marion, Ohio 
T. H. Sutherland, M.D., Secy.-Treas. 

Aeronautical Training Society 
1115 17th St., N.W. 
Washington 6, D. C. 
S. J. Solomon, Pres. 

Air Force Association 
Mills Bldg., 17th & Pa. Ave., ~.W. 
Washington 6, D. C. 
Julian B. Rosenthal. Secv. 

Air Transport Association of America 
1107 16th St., N.W. 
Washington 6. D. C. 

. Willis Player, ·Vice Pres., Pub. Relations 
A1rcoach Transport Association, Inc. 

Wyatt Bldg. 
14th & New York Ave., N. W. 
Washington, D. C. 
A. J. Rome, President 

Aircraft Engineering Foundation. Inc. 
Meacham Field · 
Fort Worth. Texas 
0. L. l\Iorrow, Secy .. F. J. Roach, Trea .. 

. Monte H. Snedeker, Pres. · 
Aircraft Industries Association 

610 Shoreham Bid" 
Washington 5, D. c: 

. Avery McBee, Dir. Public Relations 
Atrcraft Owners & p 1·Iots A . . 

4644 E SSOCtat10n · ast-West Hwy. 
Bethesda, Md. 
J. B. Hartranft, Jr., Pres. & Gen. Mgr. 
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The American Helicopter Society, In c. 
2 E. 64th Street 
New York 21, N. Y. 
Harry M. Lounsbury, Exec. Secy. 

American Rocket Society, Inc. 
Room 840, 500 5th Ave. 
New York 18, N. Y. 
A. C. Slade, Secy. 

Aviation Distributors & Mfgrs. Ass'n. 
1900 Arch St. 
Philadelphia 3, Pa. 
H. Donald Richards, Exec. Secy. 

Aviation Writers Association 
600 York Rd. 
Jenkintown, Pa. 
Ralph H. J\IIcClarren, Exec. Secy. 

Institute of the Aeronautical Sciences, Inc. 
2 East 64th St. 
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New York 21, N. Y. 
Robert R. Dexter, Secy. 

iVfan ufac turer Aircra ft As-ociation, foe. 
30 Hockcfcll er Plaza, Suit e 726 
New York 20, N. Y. 

. . J ames P. 1\furray, Secy. 
'a tional Aeronautic Associa tion 

1025 Connec ti cut Ave., N.'i · 
Washin gton 6, D. C. 
Mrs. M. T. Dav is, Secy. 

1a ti ona l Av ia ti on Clu b 
Shera ton- :ar!ton Ho tel 
Washin gton, D. C. 
Howard Hough, Pres. 

National Avia tion Ed uca Uon Council, Joe. 
1925 Con nec ti cut Ave., N.\\. 
Washington 6, D. C. 
Evan Eva ns, Executive Dire ctor 

Na ti onal Business Aircra ft Association, Inc. 
P enn sylva ni a Buildin g, Suite 344 
13th a nd Penn sylvania Ave., N.W. 
\\iashin gton 4. D. C. 
Eugene T. Spe tn a"'el, Chrm. Conun. 
Public Hela ti ons '"' 



~·~ &t00 .. . 1783 
Mo:n.tgo1fier's -vanguard project 

A sheep, a duck,-a rooster-the first payload carried aloft for 
. atmospheric research. louis XVI, his queen and liis court, 
were astonished witnesses as Joseph -Montgolfier;s smoke
filled balloon rose in majesty 1500 feet over Versailles. The 

passeng~rs? unharmed (except the rooster, kicked by the sheep). 

Project Vanguard, 1957, is an equally momentous "first"~ 
an attempt to 'place a 21-pound satellite in an orbit 300 miles up. 
~ Aerojet-General, designer-builder of the famed Aerobee-Hi, 
will supply vital second-stage propulsio'n systems fo~ · vangua[d 

launchings during the 'International Geophysical 'vear. 
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OFFICIAL RECORDS 

The Federation Aeronautique Internationale, Paris, France, better 
known as the F AI, currently composed of the national aero clubs ot 
fifty nations, is the governing body of the world for official aircraft 
records and sporting aviation contests. The F AI was organized in Paris 
in October, 1905, by representatives from Belgium, France, Germany, Great 
Britain, Italy, Spain, Switzerland, and the United States. Representing 
the FAI in the United States is the National Aeronautic Association, or
ganized in 1922. 

The rules for all official world and international aircraft records are 
proposed initially by the various national aero clubs who are members of 
F AI. Later they are evaluated by the International Sporting Aviation Com
mission of F AI 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 forty-five years, the rules are markedly com
plete. All attempts to establish official aircraft records must meet identical 
F AI standards. 

N AA also rules on the best national performances and on many records 
of strictly national interest, such as inter-city speed times of transport 
aircraft. 

FAI-N AA rules have these goals: ( 1) an equal opportunity to every 
competitor, (2) competent, unbiased judging, and (3) scientifically accurate 
recording. 

The NAA Contest Board enforces FAI-NAA regulations in the United 
States. 

OFFICIAL F.A.I. WORLD AIR RECORDS 
Note: International Records are now designated World Class Records by F.A.I. 

JIIAXIMUM SPEED OVER A STRAIGHT A \VA Y COURSE ··············--------- . ______ 1132.136 mph. 
L. P. Twiss, Great Britain, )larch 10, 1936, Fairey Delta 2 Aircraft. 

MAXIMUM SPEED IN A CLOSED CIRCUIT ......................... -------------------------------728.114 mph. 
Robert 0. Rahn, Oct. 16, 1953, Douglas XF4D Delta Wing Monoplane. 

DISTANCE IN A STRAIGHT LINE _______ ----------------------------·-·-- _________ 11,235.600 mi. 
Comdr. Thomas D. Davies, USN.; Comdr. Eugene P. Rankin, USN.; 
Comdr. Walter S. Reid, USN.; Lt. Comdr. Rav A. Tabeling, USN.; 
United States, Sept. 29. Oct. 1, 1946, Lockheed P2-V Neptune. 

DISTANCE IN CLOSED CIRCUIT ___________________ . ________ , _________________ 8,854.308 mi. 
Lt. Col 0. F. Lassiter, pilot; Capt. W. J. Valentine, co-pilot and USAF 
crew, Tampa' Fla., Aug. 1·3, 1947, Boeing B-29 monoplane. 

ALTITUDE ____ 72,395 f~. 

Capt. Orvil Anderson and Capt. Alhert Stevens, United States, NQv. 
11, 1935, free balloon, the "Explorer IJ." 
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Cut out lor provisions 
projectiles or platoons 

The size of the load can be large and 
bulky, the destination just about any
where, when the versatile Fairchild C-123 
takes over in logistic or assault missions. 

With muscle, enough for 16,000-pound 
bulk loads, the C-123 airlifts just about
any load. And, little more than a pasture 
is needed for its airfield. 700 feet for 
landing, and only a little more for takeoff. 
C-123 's bring men and supplies in and 

out of short, rough, unprepared fields , 
landing at regular eight second intervals. 
Here is a dramatic demonstration that 
any large scale airlift is quicker and 
surer in the versatile, rugged C-123 . 

Here is assault and logistics perform
ance tbat actually improves on military 
requirements- and another good example 
of the reliability and big job capability 
that Fairchild builds into its aircraft. 

1 1 : Wf1~R'§ Tt1§ fi:'T~~~ IS M§A:§YR~D IN LIGHT-VEARS t 

~ 
IFAIRCHILD 
AIRCRAFT DlvtSION ~ HAG~~STOWN 10, MARYLAND 
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OFFICIAL F.A.I. INTERNATIONAL AND NATIONAL 
"CLASS" RECORDS 

AIRPLANES-(Ciass C) Group II 

RECIPROCATING ENGINES 
DISTANCE, CLOSED CIRCUIT 

World Class Record___ 8,854.308 mi. 
Lt. Col. 0. F. Lassiter, pilot; Capt. W, J, Valentine, co-pilot; Capt. 
William D. Bailey, Capt. F. 0. Hinckley, 1st Lt. A. J. Orillon, "st Lt. 
R. L. Lewis, M/Sgt. J, ]. lllancio, T /Sgt. J. R. Sanders1 S/Sgt. 
J, Gauthier, and M/Sgt. R. B. Corey, crew: USAAF, Unitea States, 
Boeing B-29 monoplane, 44-84061, 4 Wright 3350-57A engines of 2,200 hp 
each, MacDill Field, 'tampa, Fla., Aug. I - 3, 19~7. 

National (U.S.) Record------·--··----·-----·--·---------Same as al.Jo,•e. 

DISTANCE IN A STRAIGHT LINE 
World Class Record____ ·---11,235.600 mi. 

Comdr. Thomas D. Davies.- USN.: Comdr. Eugene P. Rankin. USN.; 
Comdr. WalterS. Reid, USN.: and Lt. Comdr. Ray A. Tabeling, USN; 
United States, Lockheed P2V-1 monoplane, 2 Wright R-3500 engines 
of 2,300 hp each, from Pearce Field, Perth, Australia, to Port Colum-
bus, Columbus. 0 .. Sept. 29 - Oct. I, 1946. · 

National (U.S.) Record.____ ·--·------··--·---··-··---·-Same as above. 

:\T.TITUDE 
World Class Record_____ 56,046 ft. 

Mario Pezi, Italy, Caproni 161 biplane, Piaggio XI R.C. engine, 
Montecelio, Oct, 22, 1938. 

National (U.S.) Record ....... -------··-- ---·-··----·------------.47,910 ft 
Maj. F. F. Ross, pilot; Lt. D. M. Davis, co-pilot; Lt. C. 
B. Webster, Lt. L. B. Barrier, F/0 Pamphille Morrissette, Sgt. 
W. S. George, crew; USAAF, Boeing B-29 monoplane, 4 Wright 
R-3350·23 A 2,000 hp engines, Harmon Field, Guam, M. I., May 15, 1946. 

MAXIMUM SPEED OVER A 1.86 MI. MEASURED COURSE 
World Class Record.,------=-- ·----=---=--------=----469.220 mph. 

Fritz Wendel, Germany, Messerschmitt B. F. 109R, Daimler Benz 
601 1,000 hp engine, Augsburg, Apr. 26, 1939. · 

National (U.S.) Record =--::---:--:---:-::-:----:----;:o--.--:---.--:;~---412.002 mph. 
Jacqueline Cochran, North American F-51 monoplane, Packard built 
Rolls Royce Merlin 1,450 hp engine, Thermal, Cal., Dec. 17, 1947. 

MAXIMUM SPEED AT HIGH ALTITUDE 
World Class Record.---------· ·-------464.374 mph. 

Jacqueline Cochran, United States, North American F-51 low wing 
monoplane, Packard built Rolls Royce Merlin 1,450 hp engine, near 
Indio, Cal., Apr. 9, 1951. 

National (U.S.) Record. ______________________ Same as above. 

SPEED FOR 62.137 MI. WITHOUT PAYLOAD 
World Class Record ·--------469.549 mph. 
Jacqueline Cochran, United States, North American F-51, Rolls Royce 

Merlin 1,450 hp engine. Coachella Valley, Calif., Dec. 10, 1947. 
National (U.S.) Record ·---------------------Same as above. 

SPEED FOR 310.685 MI. WITHOUT PAYLOAD 
World Class Record---···--·------··-------------------436.995 mph. 

Jacqueline Cochran, United States, North American F-51, Packard 
Rolls Royce Merlin 1,450 hp engine, Desert Center-Mt. Wilson 
Course, Dec. 29, 1949. 

National (U.S.) Record ----··---------------- Same as above 

SPEED FOR 621.369 MI. WITHOUT PAYLOAD 
World Class Record -------=---~-:---:c----:---;:;-:-:--::::----.---::-;;:-:;,-----431.094 mph 
Jacqueline Cochran, United States, North American F-51, Packard Rolls 

Royce Merlin 1,450 hp engine. Start and finish near falm Springs, 
Cal., May 24, 1948. 

National (U.S.) Record -------,,..---·--:---.,.--,-...,...-----S~mt= ~~~ ~bov". 



CHECK YOUR NEEDS HERE 
OXYGEN 
EQUIPMENT 
liquid Oxygen (on
verters and Gaging 

Syslems; Suit and Breathing legulotors 

FUEL 
FLOWMElER 
SYSTEMS 
Tr:ansmitter1, Indica-

ian, Totalizing Syrtems 

FLI GHT 
INSTRU MENTATION 
Turn and Sfip lndi
ca:tm, Rllle-of-(6mb 

lniiicutors, Accelerometers, Machme
ters. Airspeed I ndicoto n 

ULT1ASONIC 
CLEANING 
SYSTEMS 
Traii!Siitnrs, Ge&era-

rers, Fillvs, ·aws, Dryen 

AND THEN BE SURE TO CHECK BE DIX FOR 
THE MOST EFFICIENT ANSWERS TO -THOSE NEEDS 

When it comes to speci fying any of 
these systems or instruments, it 
will pay you to get in touch with 
Pioneer-Central Division of Bendix 
A ~iation Corporation. 

Our pioneering in all these :fields has 
equipped us with u nmatched ex
perience and manpower that can 
bring the very lates t product and 

svste ~ ere!o ments to bear on your ::uti ra_; eed , 

~Jlng, and able to 
wo - a.t ~y t ime. Just 

ORPO R AT ION, 

Pioneer-Central Div~ision 
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SPEED FOR 1,242.739 MI. WITHOUT PAYLOAD 
World Class Record ___________ -------_ __ _ . _ 447.470 mpl: 

Jacqueline Cochran, United States, Xorth American P-SI monoplane, 
Packard built Rolls Royce Merlin Engine of 1,4SO hp nenr Palm 
Springs, Cal., May 22, 1948. 

National (U.S.) Record -------- -----·-· ·--- ---. ____ Same as abo•·e 

SPEED FOR 3,106.849 MI. WITHOUT PAYLOAD 
World Class Record -------------- 338.392 mph 

Capt, J, E. Bauer, pilot; Capt. J, E. Cotton, co-pilot; :'\1/Sgt. Angelo 
Queses, T/Sgt. Richard McDonald and Cpl. Haymon Koss, crew; 
USAAF, United States, Boeing B-29 monoplane, 4 \Vright R-J350-23A 
engines of 2,200 hp each, Dayton, 0., June 28, 1946. 

National (U.S.) Record. ------·------· ···-·. ________ Same as above 

SPEED FOR 6,213.698 MI. WITI·IOUT PAYLOAD 
World Class Record --· ----------------------------213.195 mph 

Lt. Col. 0. F. Lassiter, pilot; Capt, \V. J, Valentine, co-pilot; Capt. 
William D. Bailey; Capt. F. 0. Hinckley, 1st Lt. A. ]. Orillon, 1st Lt. 
R. L. Lewis, 1\1/Sgt. j. ]. lllancio, T/Sgt. J. R. Sanders, S/Sgt. J. 
Gauthier, !'/Sgt. R. B. Corey, crew: USAAF, United States, Boeing 
B-29 monoplane, 4 Wright R-3350-S7A engines, 2,200 hp each, \Vnght 
Field, Dayton, 0., July 29 • 30, 1947. 

National (U.S.) Record. . ______ Same as abo\'f 

WITH PAYLOAD OF 2,20-1.622 Ul. 
ALTITUDE 

\Vorld Class Record______ 47,910 ft 
Maj. F. F. Ross, pilot; Lt. D. II[. Davis, co-pilot; Lt. L. B. Barrier, 
Lt. C. B. Webster, F /0 Pamphille Morrissette and Sgt. \V. S. George, 
crew; USAAF, United States, Boeing B-29 monoplane, 4 \Vright 2,000 
hp engines, Harmon Field, Guam, 111.1., 1\Iay IS, 1946. 

National (U.S.) Record____ -------··--·---- .. _ .. ---·--Same as abo••e. 

SPEED FOR 621.369 MI. 
World Class Record 325.713 mph. 

Furia Niclot, Italy, Breda 88, 2 Piaggio XI R. C. 40B, 1,000 hp 
engines, Dec. 9, 1937. 

National (U.S.) Record ------·----------------.. --- ------·----· ____ .. ____________ ..... _____ .. ____ 2S9.398 mph. 
Capt. C. S. Irvine and Capt. P. H. Robey, USAAC pilots; Capt. 
C. ], Crane and Lt. P. G. Miller, USAAC, Boeing YB-17A monoplane, 
4 Wright 840 hp engines, Dayton, 0., Aug. 1, 1939. 

SPEED FOR 1,242.739 MI. 
\Vorld Class Recordi ___ _ -------------·------------'65.649 mph. 

Lt. E. M. Grabowski, pilot; Lt. J. ]. Liset, co-pilot; 1\1/Sgt. D. P. 
Kelly, Cpl. F. 'M. Polmotier, and Cpl. 0. \V. Lambert, crew; USAAF, 
United State.s1 Boeing B-29 monoplane, 4 Wright 2,200 hp engines, 
Dayton 0. May 17, 1946. 

National (U.S.) Record. ·-------- ___________ .. _____________________ Same as above. 

SPEED FOR 3,106.849 MI. 
World Class Record-. . 338.392 mph. 

Capt. J, E. Bauer, pilot; Capt. ]. E. Cotton, co-pilot; M/Sgt. Angelo 
Queses, T/Sgt. Richard McDonald and Cpl. Rayman Kess, crew; 
USAAF, United States, Boeing B-29 monoplane, 4 Wright R-3350-23A 
en~tines of 2,200 hp each, Dayton, 0., June 28, 1946. 

National (U.S.) Record ______ Same as above. 

WITH PAYLOAD OF 4,409.244 LB. 
ALTITUDE 

World Class Record.·------------- ---,,----::,...--::------46,522 ft. 
Col. E. D. Reynolds, pilot; Capt. B. P. Robson, co-pilot; Lt. J. G. 
Barnes, Lt. Theodore Madden, Lt. K. H. Morehouse, S/Sgt W. C. 
Flynn and Cpl. A. L. Lentowski, crew; USAAF, United States, 
Boeing B-29 monoplane, 4 Wright 2,000 hp engines, Harmon Field, 
Guam, M.I., May 13, 1946. 

National (U.S.) Recor·!L------------------------SIUne a• above. 
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for over 

PROVEN ACCURACY AND PRECISION IN .•• 

e AIRCRAFT INSTRUMENTS 

e PRECISION CONTROLS 

e PRECISION COMPUTERS 
AND COMPONENTS 

e OPTICAL COMPONENTS 
AND SYSTEMS 

e RADIO COMMUNICATIONS 
AND NAVIGATION EQUIPMENT 

e MOTORS AND SYNCHROS 

e INSTRUMENTS FOR 
'SIMULATED FLIGHT TRAINERS 

e PRECISION TEST INSTRUMENTS 
FOR AVIATION AND 
INDUSTRIAL LABORATORIES 

kollsman INSTRUMENT 
CORPORATION 

80·08 45th AVE., ELMHURST, NEW YORK • GLENDALE, CALIFORNIA 

SUBSIDIARY OF $fada/tJ COIL PRODUCTS CO. INC. 
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SPEED FOR 621.369 MI. 
World Class Record ___________ --------------- 369.692 mph. 

Lt. E. M. Grab6wski, pilot; Lt. J. J. Liset, co-pilot; M/Sgt. D. P. 
Kelty, Cpl. F. M. Polmotier, and Cpl. 0. W. Lambert, crew; USAAF, 
United Stat~sJ Boeing B-29 monoplane, 4 Wright 2,200 hp engines, 
Dayton 0. May 11, 1946. 

National (u.s.) Record._______ _ _____________ Same as above. 

SPEED FOR 1,242.739 MI. 
World Class Record________ 65.649 mph. 

Lt. E. M. Grabowski, pilot: Lt. J. J. Liset, co-pilot; M/Sgt. D. P. 
Kelly, Cpl. F. M. Polmotier, and Cpl. 0. W. Lambert, crew; USAAF, 
United Stat~sJ Boeing B-29 monoplane, 4 Wright 2,200 hp engines, 
Dayton, O.t May 17, 1946. 

National (U.S.J Record----------------------------Same as above. 

SPEED FOR 3,106.849 ·MI. 
World Class Record --------- ------------ 38.392 mph. 

Capt. J. E. Bauer. pilot; Capt. J. F. Cotton, co-pilot; M/Sgt. Angelo 
Queses, T/Sgt. Richard McDonald and Cpl. Raymon Koss, crew; 
USAAF, United States, Boeing B-29 monoplane, 4 Wright 2,200 hp 
engines, Dayton, 0., June 28, 1946. 

National (U.S.) Record -------------------------Same as above. 

ALTITUDE 
WITH PAYLOAD OF 11,023 LB. 

World Class Record_·------------·----.,.,-- ·-----45,253 ft. 
Lt. J. P. Tobinson, pilot; Lt. Lloyd A. Lee, co-pilot; Lt. D. B. 
Gleicher, Lt. A. W. Armistead. Lt. R. M. Beattie, Lt. F. J. Royce, 
F/0 R. F. Johnson and Mario R. Genta, crew; USAAF, United States, 
Boeing B-29 monoplane, 4 Wright 2,000 hp engines, Harmon Field, 
Guam, M.I., May 14, 1946. 

National (U.S.) Record. __________ _ ---------Same as above. 

SPEED FOR 621.369 MI. 
World Class Record.-------------------- ----369.692 mph. 

Lt. E. M. Grabowski, pilot; Lt. J. J. Liset, co-pilot; M/Sgt. D. P. 
Kelly, Cpl. F. M. Polmotier, and Cpl. 0. W. Lambert, crew; USAAF, 
United States, Boeing B-29 monoplane, 4 Wright 2,200 hp engines, 
Dayton, O.t May 17, 1946. 

National (U.S.J Record1-------------------- Same as above. 

SPEED FOR 1,242.739 MI. 
·· World Class Record___________ 65.649 mph. 

Lt. E. M. Grabowski, pi!ot: Lt. J. J. Liset, co-pilot; M/Sgt. D. P. 
Kelly, Cpl. F. M. Polmotler, and Cpl. 0. W. Lambert, crew; USAAF, 
United States, Boeing B-29 monoplane, 4 Wright 2,200 hp engines, 
:payton, 0. May 17, 1946. · 

National (U.S.) Record ------·-----Same as above. 

SPEED FOR 3,106,849 MI. 
World Class Record 

Lt. Col. R. G. Ruegg, pilot; Lt. Col. Carl P. Walter, co-pilot; 2nd Lt. 
J. E. Wetzel M/Sjtt. William Cunningham and M/Sil't. R. L. Hilton, 
crew; USAAF, Umted States. Boeing B-29 monoplane, 4 Wright 2,200 
hp engines, Dayton, 0., June 21, 1946. 

National (U.S.) Record: ________ _ 

ALTITUDE 
WITH PAYLOAD OF 22,046 LB. 

266.023 mph. 

Same as above. 

World Class Record----------------------------,---
Capt. A. A. Pearson, pilot: Lt. V. L. Dalbey, co-pilot; Lt. R. S. 
Strasburg, Lt. I. E. Bork, Cpl. J. T. Collins and Cpl. Joseph Fried-
berg, crew; USAAF, United States, Boeing B-29 monoplane, 4 Wright 

41,562 ft. 

2,200 hp engines, Harmon Field, Guam, M.I., May 8, 1946. 
National (U.S.) Record. ----

SPEED FOR 621.369 MI. 
WQr]d Class Record ____ _ 

Capt. J. D. Bartlett, pilot; Lt. William Murray, co-pilot; 1({/Sgt C. 
M. Youngblood, Cpl. D. T. Shrader and Cpl. R. F. Wilden, crew; 
USAAF, United States, Boeing B-29 monoplane, 4 Wright 2,200 hp 

Same as above. 

351.731 mph 

engines, Dayton, 0 .• MaY 19, 1946. 
National CU.S.) Record --------------------'---Same as above. 
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P·RIMARY SOURCE FOR 
A~~C . ~o·R · D·C AIRCRAFT 

... -ELECiiRICAL EQUIPMENT 

tachometer generators 

a-c. or d-e 
. control penels 

turbojet or reci pro.cotlng 
engine sta rters 

a-c voltage_ 
regulators 

a-c or .d-e generators motan and actua.tars 

Complete facilities for design, developme t a::1c 
aircraft accessories or systems .. . plus proou · 

o-c circuit breakers 

hi!!lt-altitude inverters 

scale runs. Write to Jack & Heintz, Inc .. 176 B a ·wn_ Cleveland 1, 
Ohio. Export Department: 13 East 40ili Street. ~ • w Y o:rk 16, N. Y _ 

r .J H 
~:906. Jack. & Heintz . Inc. 

AIRCRAFT 
EQUIPMENT I . 1'\CK& EINTZ 

L ... ~~~--------~--~------------~----------------------------·•~ 
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SPEED FOR 1,242.739 Ml. 
World Class Record---···-------·-··----------.---::-:c-::,---,;::-----'357.035 mph. 

Capt. J, D. Bartlett, pilot; Lt. William Murray, co-pilot; M/Sgt, C. 
M. Youngblood, Cpl. D. ]. Shrader and Cpl. R. F. Wilden, crew; 
USAAF, United States, Boeing B-29 monoplane, 4 Wright 2,200 bp 
engines, Dayton, 0., May 19, 1946. 

National (U.S.) Record-----------------------Same as abo\'e 
SPEED FOR 3,106.849 MI. 

World Class Record______ ·--------------266.023 mph. 
Lt. Col. R. G. Ruegg, pilot; Lt. Col. Carl P. Walter, co-pilot; 2nd Lt. 
). E. Wetzel, M/Sgt. William Cunningham and M/Sgt. R. L. Hilton, 
crew; USAAF, United States, Boeing B-29 monoplane, 4 Wright 2,200 
hp engines, Dayton, 0., June 21, 1946. 

National (U.S.) Record .. --------- _______ Same as above 

ALTITUDE 
WITH PAYLOAD OF 33,069 LB. 

World Class Record·--·---------·----·· . 
Col. B. H. Warren, pilot; Maj. J, R. Dale, Jr., co-pilot; Lt. W. D. 
Collier, M/Sgt. Gordon S. Fish, S/Sgt. V. H. Worden and Sgt. 
Thomas H. Hall, crew; USAAF, United States, Boeing B-29 mono-
plane, 4 Wright 2,200 hp engines, Harmon Field, Guam, l\1.1., May 

--39,521 ft. 

11, 1946. 
National (U.S.) Record. Same as ahovf' 

SPEED FOR 621.369 MI. _ _ ____ No official record. 
SPEED FOR 1,242.739 MI. _ No official recon1 
SPEED FOR 3,106.849 MI. ··········----·-··-·····--·-· . ... .......... . ... ··- ____ No official recoru 
GHEATF.ST PAYLOAD CARRIED TO AN ALTITUDE OF 6,561,660 FT. 

World Class Record·--·---------· ---o-:-----::-----:=--=------33,435 lb 
Col. B. H. Warren, pilot; Maj. J.' R. Dale, Jr., co-pilot; Lt. W. D. 
Collier, M/Sgt. Gordon S. Fish, S/Sgt. V. H. Worden and Sgt. 
Thomas H. Hall, crew; USAAF, United States, Boeing B-29 mono-
plane, 4 Wright 2,200 hp engines, Harmon Field, Guam, M.I., May 
11, 1946. 

National (U.S.) Record·-----------------------::-Same aa above. 
CIRCUIT OF THE WORLD No official recor<.l 

AIRPLANES-(Ciass C) Group I 
JET ENGINES 

DISTANCE IN A CLOSED CIRCUIT WITHOUT REFUELING 
World Class Record .............. ·---- ·------· · .... 1,143.134 mi. 

Miss Elisabeth Boselli, France, Mistral aircraft, Hispano-Suiza 
"Nene" 104 c. jet engine, Mont de Marsan-Oran-Mont de Marsan 
Course, February 21, 1955. 

National (U.S.) Record None established. 
DISTANCE IN A STRAIGHT LINE WITHOUT REFUELING 

World Class Record·-·------·----·---------· .1,448.550 mi. 
Miss Elisabeth Boselli, France, Mistral aircraft, Hispano-Suiza 
"Nene" 104 c. jet engine, from Creil to Agadir, March 1, 1955. 

National (U.S.) Record._. ..None established. 
ALTITUDE WITHOUT PAYLOAD 

World Class Record ................. --·····-···- --··-·-- ---.. -·-·-··-· .. --··-- 20,083 meters (65,889 ft.) 
Walter F. Gibb, Great Britain, English Electric Canberra' B. Mark 
11 aircraft, 2 Bristol Olympus )[ark 102 jet engines, Filton Aero-
drome, Bristol, August 29 1955. 

National (U.S.) Record ........ ~ ··-·------·---· 47,169 ft. 
Miss Jacqueline Cochran, Canadian-built F-86E swept-wing mono
plane, Orenda jet engine, Edwards, Cal., May 24, 1953. 

MAXIMUM SPEED OVER A 1.8 MI. STRAIGHTAWAY COURSE 
World Class Record ..................... _ .. ....... .. ......... ···-···--···-·-······- .... - .................. 752.943 mph. 

Lt. Comdr. James B. Verdin, USN, United States, Douglas XF4D delta wing aircraft, 
Westinghouse J -40- WE-8 jet engine, Salton Sea, Cal., Oct. 3, 1933. 

National (U.S.) Record Same as above. 
MAXIMUM SPEED OVER A :\IEASGRED STRAIGHTAWAY COURSE (15.25 KM.) 

World Class Record ... ·-··--···-·--·-------·-·-------Speed, 1,822 kmph (1,132.136 mph) 
L. P. Twiss, D.S.C., Great Britain, Fairey Delta 2 aircraft, Rolls 
Royce "Avon" jet engine with afterburner, Ford-Chichester, March 
10, 1956. 

National (U.S.) Record ....... ---·-···-·-- .. Speed, 1,634.176 kmph (1,015.428 mph) 
Comdr. R. W. Windsor, USN, Chance-Vought FSU-1, P&W J-57-
P-4 engine, China Lake, Cal., Aug. 21, 1926. 

SPEED FOR 62.137 MI. WITHOUT PAYLOAD 
World Class Record.__ .. .. 728.114 mph. 
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in the air, on the g ro 
... CPT is first 

Leading manufacturers of aircraf~ mi ,il 
· handling devices rely on CPT for esi• • -l.:

production of landing gears, ball -s re-w rot>&. 
aircraft actuators of all types. 

c 
CLEVELAND P E 

Too l Compa ny • Cle 

Sales offices in Seattle, Los Angeles, Da llas-Fort h a_ L ittown, l.l. 
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SPEED FOR 500 KM. IN A CLOSED CIRCUIT WITI-IOUT PAYLOAD 
World Class Record----------------------Speed, 1,118.700 kmph (695.127 mph) 

Lt. Gordon Larimore Gray, Jr., US::'Il", United States, Douglas A4D-1 
Sky hawk, Wright J -65 W ·4 jet ~:ngfine, Edwards, Cal., Oct. 15, 1955. 

National (U.S.) Record------------ Same as above 

SPEED FOR 1,000 KM IN A CLOSED CIRCUIT WITHOUT PAYLOAD ':.·. 
World Class Record Speed, 900.660.-"k~ph (559.643 mph) 

Capt. A. Hans 1\f. Neij, Sweden, SAAB S.29 Monoplane, de HaviJ: 
land "Ghost" jet engine, Nykoping-Natra-Nykoping Course, March 
23, 1955. 

National (U.S.) Record __ .. _ .. ___ .... ·-·-·-·--------Speed, 745.079 kmph (462.970 mph) 
1st Lt. Henry. A. Johnson, USAF, United States, P-80 jet pro· 
pelled monoplane, Allison J ·33 engine, Dayton, Ohio, June 3, 1946. 

SPEED FOR 1,242.739 MI. WITHOUT PAYLOAD 
World Class Record-------------------- -----440.298 mph. 

Lt. John Hancock, USAAF, United States, Lockheed P-80 monoplane, 
Allison J ·33 jet engine, Dayton, 0., May 19, 1946. 

National (U.S.) Record ____________________ _:_ ______ .Same as above. 

SPEED FOR 3,106.849 MI. WITHOUT PAYLOAD No official record. 

SPEED FOR 6,213.698 MI. WITHOUT PAYLOAD No official record. 

CLIMB TO 9,842.5 FT. 
World Class Record 1 min., 15.5 sec 

Richard Bellingham, Great Britain, Gloster Meteor Mark 8 W.A. 820, 
two Armstrong Sid<)eley Sapphire Mark 2 jet engines, Moreton Valence 
airport, Gloucestershire, Aug. 31, 1951. 

National (U.S.) Record · No official record 

CLIMB TO 19,685 FT. 
World Class Record . 1 min., 50.0 sec 

Richard Bellingham, Great Britain, Gloster Meteor Mark 8 W.A. 820, 
two Armstrong Siddeley Sapphire Mark 2 jet engines, Moreton Valence 
airport, Gloucestershire, Aug, 31, 1951. 

National (U.S.) Record No official record 

CLIMB TO 29,527.5 FT. 
World Class Record min., 27.0 sec 

Richard Bellingham, Graat Britain, Gloster Meteor Mark 8 W.A. 820, 
two Armstrong Siddeley Sapphire Mark 2 jet engines, Moreton Valence 
airport, Gloucestershire, Aug. 31, 1951. · 

National (U.S.) Record No official record. 

CLIMB TO 39,370 FT. 
World Class Record 3 min., 09.5 sec. 

Richard Bellingham, Great Britain, Gloster Meteor Mark 8 W.A. 820, 
two Armstrong Siddeley Sapphire Mark 2 jet engines, Moreton Valence 
airport, Gloucestershire, Aug. 31, 1951. 

National (U.S.) Record No official record. 

WITH PAYLOAD OF 2,204~622 LB. 

ALTITUDE ----- -------------------.. No official record. 

SPEED FOR 621.369 MI. 
World Class Record . __ . .410.431 mph. 

Lt. Col. T. P, Gerrity, pilot; Capt. Wm. Rickert, co-pilot, USAAF, 
United States, Douglas XA-26F monoplane, 2 Pratt and Whitney 
R-2800, 2,000 hp and 1 General Electric 1·16 jet engine, Dayton, 0., 
June 20, 1946. 

National (U.S.) Record ------------------·-·----· ___ Same as above 

SPEED FOR 1,242.739 MI. ·-----------.. ·--No official record. 

SPEED FOR 3,106.849 MI. .. No official record 
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Why Whittaker 
Ratio-Flo Pump 

has a Five-to-One 
Advantage 

The answer is the rotor_ heart of 
the Whittaker Ratio-Flo unit. Entirely 
riew in concept, it has convolutions 
almost too compl~cated to define. 

Yet Whittaker s · special machine 
forms this part in just five minutes! 

The ratio-flo rotor is a circular con 
tinuous vane formed in 'a sinusoidal 
undulation about a cylindrical hub. 
Rotation of this vane results in a 
positive displacement, uniform pump
ing action providing a higher rate af 
positive displacement than any other 
type of · impeller; displaces less vol
ume itself in the ·pump cavity and 
some versions actually displa~e 'more 
volume per revo1ution than the actual 
volume of the pump! 

This versatile unit, without any 
modifications, could divide t wo or 
more flows ... pump and divide two 
or more flows ... join two or more 

flows ... pump and join two or more 
flows. 

Your Whittaker Field Engineer can 
give you detailed information about 
these new fuel pumps, air pumps, flow 
join-ers and flow div iders using the 
ratio-flo principle. Why not get in 
touch w ith him today. 

Greatest adv.a11.tage. of the Whit
tak Ratio- F lo ptt7np is e:fjicie1icy 
- in all cases over 80% as against 
the average pump ejfi.ciency of 
15%. It draw s constant current 
regcrrd.1ess of pumping ·rate, and 
C<U.rrent requirement is only about 
{3 1/ 5 as m ach as with a cen-

mfuga.l pump. 

Write for free information 

WM. R. WHITTAKER CO. , LTD ., 915 ~. CITRUS AVE .. LOS ANGELES 38, CALIF. 

HEMPSTEAD. LO~fG . ISLANO • INDIANAPOLI S • BA LT I !VIQRE • WI CHITA • Sf;:ATTLE .· - . . 
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LIGHT AIRPLANES-(Class C-l.a) 
FIRST CATEGORY (AIRCRAFI' WEIGHING LESS TIIAN 1,102.3 LB., IN FLYING ORDEn) 

DISTANCE IN A CLOSED CIRCUIT, WITHOUT REFUELING 
World Class Record 1,242.7-4 mi. 

Albert Revillc.n, France, Minicab, Type G-Y 20, Continental 65 hp 
engine; g-ross weight 499.5 kilograms, Toussus-le-Noble-Tour-Bourges 
course, May 10, 1952. · 

National rU.S.) Record ____________________ No official record. 

DISTANCE !:\"A STRAIGHT LINE WITHOUT REFUELTXG 
World Class Record.---·-·-·-···-----···-··-----------··--··------2,632.5 kilometers (1,635.756 mi.) 

Peder IB Riborg Andersen, Denmark, Tipsy B Belfair aircraft, \\'al-
ter l\Iikron II 60 hp engine, from ChieHes, Belgium, to Sidi Ifni, 
Spanish Morocco, Aug. 3-4, 1955. 

National (U.S.) Record-------- ................ -------------·-··------------- ~,191.102 kilometers (1,361.485 mi.) 
Robert C. Faris, Mooney l\I-18-1 Low \Ving Monoplane, Lycoming 
65 hp engnie; gross weight 476.73 kilograms, \Vichita, Kansas, to 
1\:Iontpelier, Vermont, August 9, 1952. 

ALTITUDE 
World Class Record ,152 ft. 

Mrs. Ana L. Branger, Venezuela, Piper Super Cub, Model PA-18, 
Lycoming 0-290-D 125 hp engine, Hybla Valley Airport, Alexandria, 
Va., Apr, 10, 1951. 

National (U.S.) Record No official record. 

SPEED FOR 62.137 MI. IN A CLOSED CIRCUIT 
World Class Record--------------------------····---· ______ .. 171.097 mph. 

Iginio Guagnellini, Italy, Ambrosini C-F.4 "Rondane" airplane, Con
tinental 90 hp engine, gross weight 499.7 kilograms, Sesona-(Vergiate) 

- Cameri-Seveso-S. Pietro course, Novmber 20, 1954. 
National (U.S.) Record________ ....... -No official record. 

SPEED FOR :310.685 MI. IN A CLOSED CIRCUIT 
World Class Record---------------· -----168.642 mph. 

lginio Guagnellini, Italy, Ambrosini C-F.4 "Rondane" Airplane, Con-
tinental 90 hp engine, gross weight 499.7 kilograms, Sesona·(Vergiate)-
Cameri-Seveso-S. Pietro course, November 20, 1954. 

National (U.S.) Record------·· .. No official record. 

SPEED FOR 621.369 MI. IN A CLOSED CIRCUIT 
World Class Record ____ 149.451 mph. 

Nello Valzania, Italy, Ambrosini G.F.4 Rondane Airplane, Continental 
90 hp engine, gross weight 499.9 kilograms, Sesona-(Vergiate)-Cameri
Seveso-S. Pietro course, December 19, 1954. 

National (U.S.) Record--------· ___ No official record. 

SPEED FOR 1,242.74 MI. IN A CLOSED CIRCUIT 
World Class Record _. 113.979 mph. 

Albert Revillon, France, M_inicab, Type G-Y 20, Continental 65 hp 
engine; gross weight 499.5 kilograms, Toussus-1e-Nob1e-Tour-Bourges 
course, May 10, 1952. 

National (U.S.) Record No official record. 

LIGHT AIRPLANES-(Class C-l.b) 
SECOND CATEGORY (ALL AIRCRAFI' WITH A TOTAL WEICHT, IN FLYING ORDER, 

BETWEEN 1,102.3 AND 2,204.6 LB.) 

OISTANCE IN A CLOSED CIRCUIT WITHOUT REFUELING 
World Class Record________ __1,936.189 mi. 

Frantisek Novak, Czechoslovakia, Sokol OK-DHH arcraft, Walter 
Minor engine, gross weight 870.5 kilograms, Brno-Hutsopece-Letonice
Brno Course, June 23, 1955. 

National (U.S.) Record_____________ ··-··--------No official record. 

AIRLINE DISTANCE 

World Cia !I~ Record ----~----------------- ---2,462.330 mi 
Maximillian A. Conrad, United State11, Piper Pacer, Lycoming 0·290-D 
125 hp engine; gross weight 998.4 kilograms, Los Angeles, Cal. to 
New York, N. Y., Apr. 30-May 1, 1952. 

National (U.S.) Recore'! Same as above. 
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lycoming 0-235 
1 00-11 5 h.p. 

Lycoming 0-320 
150 h.p. 

lycoming 0 ,340 
170 h.p. 

THIS FAMOUS "FAMILY" HAS 

Lycoming 0-360 
180 h.p. 

Lycoming 0-435 
190 h.p. 

Lycoming Y0-435 
200-260 h.p. 

LOGGED OVER 300,000,000 HOURS! 

Lycoming G0-480 
275 h.p. 

Lycoming GS0-480 
340 h.p. 

Lycoming GS0-580 
400 h.p. 

LYCOMING'S LINE OF AIR-COOLED AIRCRAFT ENGINES! 

Backed by Lycoming's experience in crea t 
ing and producing 60,000 aircraft power 
plants, each with a proven life expectancy 
of at least 5,000 hours! 

Lycoming's widely famous 100- t o 400-
h .p. reciprocating aircraft engines h ave 
earned their acceptance by outstanding per· 
formance over a quarter of a cent ury. 
They've flown military missions in liaison 
planes, trainers, helicopters. As civ il ians, 
they fly everything from small single-engine 
utility planes to America's lea d ing ty; in
engine "flying offices" for businessmen . 

T he Lycoming 825-h.p. T53, 
feat uring fron t -or-rear power 
take-o ff , is t he world's first 
turbine designed specifically 
for helicop ters. Other turbines 
are in development . 

L c;,vco • 
ycO%ll:'11ll:'19' S t ratfo rd . Co nn ., a nd Wi lli amsport, Pa. 
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ALTITUDE 
World Class Record ·-----------·····----···-··--·------··---- --· .. -····-----··-__37,063 ft. 

William D. Thompson, Jr., United States, Cessna Turbo Prop XL-19B monoplane, Boeing 
502-8 XT-50-B0-1 engine, Wichita, Kan., July 16, 1953. 

National (U.S.) Record Same as above. 
SPEED FOR 62.137 Ml. IN A CLOSED CIRCIDT 

World Class Record -·- ·------------ 192.839 mph. 
R. R. Paine, Great Britain, Miles Hawk Speed Six, de Havilland 
Gipsy Major 205 hp engine; gross weight 1,843 lb., at Wolverhampton, 
June 17, 1950. 

National (U.S.) Record No official record. 
SPEED FOR 310.685 MI. IN A CLOSED CIRCUIT 

World Class Record 64.231 mph. 
Miss Marie Nicolas, France, Norecrin, Regnier engine; gross weight 
2,082 lb., Montpellier- Frejorgues course, Dec. 5, 1951. 

National (U.S.) Record No official record. 
SPEED FOR 621.369 MI. IN A CLOSED CIRCUIT 

World Class Record _163.287 mph. 
Miss Marie Nicolas, France, Norecrin, Regnier engine; gross weight 
2,082 lb., Montpelier-Frejorgues course, Dec. 5, 1951. 

National (U.S.) Record No official record. 
SPEED FOR 1,242.74 MI. IN A CLOSED CIRCUIT 

World Class Record·---······-·-: _____ --·--·--·--··--·----·----·---------149.650 mph. 
Miss Marie Nicolas, France, Norecrin F. D.E.V.O. airplane, Regnier 
4 L 00 engine Marignane-Avignon-Montpellier-Marignane Course, July 
7, 1954. 

National (U.S.) Record·--·----·-·--··-----·---------------No official record. 

LIGHT AIRPLANES-(Ciass Cl.c) 
THIRD CATEGORY (ALL AIRCRAFI' WITH A TOTAL WEIGHT, IN FLYING ORDER, 

AIRLINE DISTANCE 
BETWEEN 2,204.6 AND 3,858 LB.) 

World Class Record -------------;-=---·=-=--=-=--::-c;------·4,957.240 
William P. Odom, United States, Beech Bonanza Model 35 airplane, 
take-off weight 3,858 lb., Continental E-185-1 engine, from Honolulu, 

mi. 

Hawaii to Teterboro, N. J,, Mar. 7 • 8 (G.M.T.), 1949. 
National (U.S.) Record ·-···· __ _____ --------··--·-Same as above. 

DISTANCE IN A CLOSED CIRCUIT 
World Class Record---·- ····--·--- --·--

Yakov Forostenko, U.S.S.R., Yak-18 airplane, M.ll-FR 160 hp engine, 
Touchino·Bogodoukhov-Misk-Touchino course, September 25, 1954. 
Gross Weight: 1,283 kilograms. 

National (U.S.) Record----
ALTITUDE 

World Class Record ···----·-···· ······-------· 

__ 1,245.640 mi. 

No official record. 

_____ 20,705 ft. 
Vladimir Choumilov, U.S.S.R., Yak 18 airplane, M.ll FR 160 hp en
gine, gross weight 1008.8 kilograms, at Klyazma, June 18, 1954. 

National (U.S.) Record ......... -···· ........ __ .---·-·-----------·---------No official record. 
SPEED FOR 62.137 MI. IN A CLOSED CIRCUIT 

World Class Record .. ··--··-··----·-···· ......... ...... ··---····-··· --·····----···-----··----- 260.654 mph. 
Guido Ferrari, Italy, Super S.7 Ambrosini airolane, Gipsy Queen 330 
hp engine, Punto X-Faro di Fiumicino-Faro di Anzio Torre Vaianica 
Punto X course, Dec. 5, 1953. 

National (U.S.) Record--·---··----······-··--····--------· 
SPEED FOR 310.685 MI. IN A CLOSED CIRCUIT 

____ .. No official record. 

World Class Record·····---·-··-· ---····· ··-···-····--------------·· -------255.819 mph. 
Guido Ferrari, Italy, Super S-7 Ambrosini airplane, Gipsy Queen 330 
hp engine, Monte Cavo-Villa Odesccalchi-Osservatorio Vesuvio-Monte 
Cavo course, Dec. 5, 1953. 

National. (U.S.) Record-------·-·-··--·---··--------·---··-----·-----No official record. 
SPEED FOR 621.369 MI. IN A CLOSED CIRCUIT 

World Class Record ---·-·--- . .. ··-····---·· --··· ·---·-··-····--- ______ 216.114 mpb. 
Leonardo Bonzi, Italy, SAI.7 Ambrosini, deHavilland Gipsy Queen 
240 hp engine, gross weight, 3,197 lb., Fiumicino-Chiesa Antignano
Tauerna Pagliavone Course, Dec. 21, 1951. 

National (U.S.) Record ----------------------No official record. 
SPEED FOR 1,242.739 MI. IN A CLOSED CIRCUIT 

World Class Record -:::--:-----;--=:-----=---:----:--::-::::--:----158.932 mph. 
Paul Burniat, Belgium, Beechcraft Bonanza, Continental 185 hp 
engine, gross weight 3,586 lb., Keerbergen-Ostende-Gosselies-Bierset 
Course, June 8, 1952. 

National (U.S.) Record ---------------------No official record. 
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for sAcs ne 

f· 

.•. 
·Flight: Cont:rol Sys'te'"-by Sperry 

Like every Sperry flicbt ' control system 
developed over the past 40 years. tb e 
MA-2 system designed for ' .SAC's inter
continental jet bomber is " ta ilor-made" 
for the job to be done. 

Provi?ing_ Ercc ision control of th e 
650:mpb Boeing plane during the long . 
hours of_ navigating to dist~nt target ~. the' 
?vfA·2 also supplies autom n.hc c~ntrol for 
the bombing system and flies thC bomber 
'during instru:ncnt land_ing approaches. 

To meet changing contiol requirements 
of the B-52 at various sp<;cds and at alti
tudes up to 10 miles oi more, Sperry 
engineered a hew design concept into ihe 
MA-2. Called "parameter control," this 
newdevclopmentautomaticallydctcrmines 
and applies to control surfaces the exact 
a'!Tiount of force necessary to execute any 
maneuver required by pilot or bombardic.r. 

Remarkable as is the {>CTformance of 
the advanced .tviA-2 system, it is only one 

H . C. BOSTWICK, Manager 
of our Aeronautical Equip· 
ment Division and twenty· 
year Sperry veteran. Serving 
aviation- his experience as 
pilot, engineer, inventor and 
manager. 

of many Sperry ::mtom:n_ic flight con trol 
systems i:n the air todJ.y. Other Sperry 
systems are in use on many of the world's 
leading airl i.nes. on h u_ndreds of business 
planes and thousands of mi_iit n..rv airc raft. 
Tomorrow~ new Spc.rr"y syst'c.~s will be 
flying mnnyof the mul! i-jet and turbo-prop 
t:rn nspo.rts now going into producti·an. 

Jf yoU h:t\•c a problem in aurom:n:ic 
flight control , Sperry engineers can help 
yo u find the r igh t a nswer. \Vrite ou.r 
Aernnnutic.JJ Equipmenr Division . 

DIVI SION OF SPER!'?Y RAND CORPORATION 

Bli:!CC"f'U • CU:'>'n ... no • I: (W O.• LtA."'S ·.LOS .\H:lCLIS • 

S..O.H fltO.IletSCO. IH C'A.-.'11-".o.A< SPt i1JIY C'l'li:OSCCPI: 

. C C ~P.N Y Ot C.\N.I.I).o, 1 l1 0 • • N ON TIII::Al.. Q V CO(C 
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LIGHT AIRPLANES-(Class C-l.d) 

FOURTH CATI~GOR'Y (ALL AIRCRAFT WITH A TOTAL WEIGHT, IN FLYING ORDER, 
BETWEEN 3,858.1 A:-ID 6,613,9 LB.) 

AIRLINE DISTANCE 
World Class Record .. ______________ 1,236.640 mi. 

Ivan Tchernov, U.S.S.R., Yak-II airplane, ACH 21 650 hp engine, from 
Touchino Airport, Moscow to Peropavlovsk, September 11, 1954. Gross 
Weight: 2,382.273 kilograms. 

National (U.S.) Record------·---.. --·- ____ No official record. 

ALTITUDE No official record. 

SPEED FOR 62.137 !liT. IN A CLOSED CIRCUIT 

World Class Record ------· ...... - .. ----·-.. 322.789 mph. 
Miss R. M. Sharpe, Great Britain, Vickers Supermarine Spitfire 
SB, gross weight 5,626 lb., Rolls Royce Merlin 55 M 1,280 hp engine, 
Wolverhampton, June 17, 1950. 

National (U.S.) Recdrd _____ .. .. _____ .. ____ No official record. 

SPEED FOR 310.685 MI. IN A CLOSED CIRCUIT 
World Class Record _ .. - .. _ .. ___ .. 292.881 mph. 

Y. D. Forostenco, U.S.S.R., YAK II, A.C.H. 650 hp engine, gross 
weight 4,916 il>., Touchino-Skhodnia course, July 12, 1951. 

National (U.S.) Record No official record. 

SPEED FOR 621.369 MI. IN A CLOSED CIRCUIT 
World Class Record ............. __ ....... - .... ---·--......... --.. - ... _______ .. ____ _274.825 mph. 

Nicolay Golovanov, U.S.S.R., YAK II, ACH-21 engine, gross weight 
5,251 lb., Skhodnia-Kourgane-Orei-Skhodnia course, Aug. 26, 1951. 

National (U.S.) Record No official record. 

SPEED FOR 1,242.739 MI. IX A CLOSED CIRCUIT 

World Class Record ..................................... --.. -.... -------·-.. ---·-........... ___ .. _223.713 mph. 
Petre Zakhoudanine, USSR, YAK II Monoplane, ACH-21, 650 hp 
engine, Touchino-Kalouga- Viazma-Touchino course, Oct, 31, 1953 

National (U.S.) Record___________ .... No official record. 

SEAPLANES--( Class C-2) 

DISTANCE, CLOSED CIRCUIT 
World Class Record =---:------·3,231.123 mi. 

Mario Stoppani and Carlo Tonini, Italy, Cant Z I-LERO seaplane, 
3 Alfa Romeo 126 RC.34 750 hp engines, May 27-28, 1937. 

National (U.S.) Record 
Lts, B. ]. Connell and H. C. Rodd, Pn-10, 2 P;-ckard 600 ·h~h~ 
San Diego, Cal., Aug, 15 • 16, 1927, 

AIRLINE DISTANCE 

1,569 mi. 

World Class Record ·=-----5,997.462 mi 
Capt. D. C. T. Bennett and First Officer L. Harvey1 pilots; Great 
Britain, Short-Mayo Mercury seaplane, 4 Napier Rap1ers ].I. 370 hp 
engines, from Dundee, Scotland to near Fort-Nolloth, S. Africa, Oct. 
6-8, 1938. 

National (U.S.) Record ----·-------·-------·--·-·-.. --------3,281.402 mi 
Lt. Comdr. Kneller McGinnis, USN, Lt. ]. K. Averill, USN NAP 
T. P. Wilkinson, USN.._Pilots; C. S. Bolka, A. E. ]. Dionne and E. V. 
Sizer, crew; Navy Xr3Y-1 seaplane, 2 Pratt and Whitney 825 hp 
engines, from Cristobal Harbor, C. Z. to San Francisco Bay, Alameda, 
Cal., Oct. 14-15, 1935. ' 

ALTITUDE 

World Class Record --------------------------44,429 ft 
Col. Nicola Di Mauro, Italy, Caproni 161 seaplane, (biplane), Piaggio 
XI RC 100 engine, at Vigna di Valle, Sept. 25, 1939. 

National (U.S.) Record ............. ____ .... ----·------~·----....... ---·--·-.. 38,560 ft 
Lt. Appollo Souc';!!:t USN, Apache, Pratt and Whitney 425 hp engine, 
supercharged, at washington, D. C., June 4, 1929. 
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FORESIGHT-. Northrop Aircraft's long-range vision is continuously focused 
on new horizons. Advanced planning by Northrop scientists, engineers and adminis
trators has resulted in the development of formidable aerial weapons for our national 
safety. Among them are the atom-armed Northrop Snark SM-62s. first interconti
nental missiles to be disclosed by the U.S. Air Force, and the Northrop ScorpionF-89 
interceptors, lethal guardians of our defense perimeter. In addition, Radioplane 
Company, a Northrop subsidiary, has delivered over 40,000 pilotless aircraft for 
use by all branches of the military. At.Northrop, today's goal is tomorrow's start
ing point. In this forward-looking spirit, Northrop is continually achieving scien
tific breakthroughs which contribute to our national progress and welfare. 

& 
NORTHROP· 

. :-."OIITifRop A IRC:RAJ'T, L.'ic. • II AWTROII$1', CA L1 1"0RSIA 

Pioneers in All w; t' 
ea ,zer G1<d Pilotless Flight 
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MAXIMUM SPEED 

World Class Record --··-------.:!-·----------·----=-----·-··440.681 mph 
Francesco Ap;ello, Italy1 li:I.C. 72 seaplane, Fiat A.S. 6 engine .at Lake 
Garda, Italy, Oct. 23, 1!!34. . . · 

National (U.S.) Record -·----····---··--·"'---·:.._ ____ ............... ""7" ____ .245.71~ mph. 
Lt. James·It. Doolittle, USAF, Curtiss R"JC~2, Curtiss V-1400, 600 bp 
engine, Bay Shore, Baltimore, Md., Oct. 27, 1925~ 

SPEED FOR 62.137 MI~'WITHOUT PAYLOAD 

World Class Record··----'-·----··--- 391.072 mph. 
' ·' ·Guglielmo Cassinelli, Italy, Macchi C. 72 seaplane, 2,400 bp Fiat 
· . AS 6 engine. Falconara-Pesaro permanent course, Oct. 8, 1933. 
National (J.J.S.) Record ............. ,. . . ........ .. ......... .. ... .. _______ _: ___ _241,679 mph. 

Lt. G. T. Cuddihy, USN, Curtiss R3C-2, Curtiss V-1500, 700 hp at Nor- <i' 
folk, Va., Nov. 13, 1926. · "· .. ~ 

. SPEED FOR 310.685 MI. WITHOUT PAYLOAD 

SPEED FOR 621.369 MI. WITHOUT PAYLOAD 

-------_______ No official record . 

World Class Record -~---------J-50.676 mph. 
M. Stoppani and G. Gorini, pilots: lng. Luzzatto and E. Accomolli, 
passengers;· Italy, Cant Z 509 seaplane, 3 Fiat ABO RC 41 1,000 hp 
engines, Mar. 30, 1938. · 

National (U.S.) R~;;cord -------------.. ------------165.040 mph 
Maj. Gen. Fratik M. Andrews, pilot; ]. G. Moran and H. 0. Johnson, 
crew; Martin B012-A seaplane, 2 Pratt and Whitney 700 hp Hornet 
engines, Aug. 24, 1935. · 

SPEED FOR 1,242.739 MI. WITHOUT PAYLOAD 

Wurld Class ~cord 6.351 mJ~h. 
M. Stoppani and G. Gorini, pilots; lng. Luzzatto and E, Accomolli, 
passengers; Italy, Cant Z 509 seaplane, 3 Fiat ABO RC · 41 1;000 hp 
engines, Mar. 30, 1938. 

National (U.S.) Record ··-··-··--------·-·····-· .-...... ·--··--··--.. - .......... _______ · _. __ 157.319 mph. 
Edwin Musick, Boris Sergievskv att'd Charles A. Lindbergh, Sikorsky . ·: ' · · 
S.-42 Seaplane, 4 Pratt and Whitney 670 hp Hornet enine~r ... .A .. ug. · t; 
1934. . ". . 

SPEED FOR 3,106.849 MI. WITHOUT PAYYMJl''-~ 
World Class Record f :~*- -:=~:..;.t "~ .. · 191:534 mph. 

Mario Stoppani and Carl.;· Tonhti, haly, Cant Z 1-LERO seaplane, 
3 Alfa Romeo 126 RC.34 750 hp engines, May 27-23, 1937. 

National (U.S.) Record No official record. 

SPEED FOR 6,213.698 ML WITHOUT PAYLOAD No official record. 

WITH PAYLOAD OF 2,204.622 LB. 

ALTITUDE 

World Class Record __ --.......,,.-----'----34,085 ft. 
Nicola di Mauro and Mario Stoppani, Italy. Cant Z. 506 B. seaplane, 
3 Alfa Romeo RC.55 700 bp engines, at Monfalcone, Nov. 12, 1937. 

National (U.S.) Record ·.-:----=-~-----...,---,........,_----:=':-::=-:-------,,929 ft. 
Boris Sergievsky, Sikorsky S-48 seaplane, 2 Pratt and 'Whitney 
Hornet, 575 hp each, at Bridgeport, Conn., July 21, 1930. .,., 

SP Ji:.Ji:D FOR 621.369 MI. 

World Class Record ----:-::.--:----=:---~50.676 mph. 
M. Stoppani, and G. Gorini, pilots; Ing. Luzzatto and E. Accomolli, 
passengers; Italy, Cant Z 509 seaplane, 3 Fiat ABO RC 41 1,000 hp 
engines, Mar. 30, 1938. 

National (U.S.) Record -:----;:---::--:=---::::.-----:---::;---,:--=--:------165.040 mph. 
Maj. Gen. F. M. Andrews, pilot; J. G. Moran and H. C. Johnson, 
crew; Martin B-12-A seaplane, 2 Pratt and Whitney 700 hp Hornet, 
engines, Aug. 24, 1935. 
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In every phase of flight- LOCKHEED means Leadership 

X-7 SUPERSONIC MISSILE, TESTVEHICLE FOR RAMJET ENGINES 

U.S. AJR FORCE F-104, WORLD'S FASTEST JET FIGHTER-

AMERICA'S "MISSILE WITH A MAN IN IT" 

U.S. NAVY P2V NEPTUNE, SUB HUNTER-KILLER PATROL PLANE 

LOCKHEED ELECTRA, AMERICA'S FIRST PROPJETTRANSPORT 

U.S. AIR FORCE C-130 HERCULES, PROP JET COMBATTRANSPORT 

WV-2/ RC-1210 EARLY-WARNING RADAR PICKET PLANE 

1049H SUPER CONSTELLATION CARGO TRANSPORT 

1649A SUPER CONSTELLATION, WORLD'S LONGEST-RANGE AIRLINER 

U.S. NAVYT2V-1 CARRIER-BASED JETTRAINER 

T-33-A/TV·2 JET TRAINER 

1049S SUPER CONSTELLATION TRANSPORT 

U.S. NAVY EXPERIMENTAL RADAR PICKET PATROL PLANE 

LOCKHEED AIRCRAFT CORPORATION 

CALIFORNIA Div., Burbank, California • GEORGlA DlV., Marietta, Georgia • MISSILE SYSTEMS 
D1v., Van Nuys, Palo Alto, Sunnyvale, California • LocKHEED AIRCRAFT TERMINAL 
Burbank and Palmdale, California • LOO.."REED AIRCRAFT SERVICE, Ontario, Californi~ 
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SPEED FOR 1,242.739 MI. 

World Class Rec(!rd 
M. Stoppani and G. Gorini, pilots; lng. Luzzatto and E. Accomolli, 
passengers; Italy Cant Z 509 seaplane, 3 Fiat ABO RC 41, 1,000 hp 
engines, Mar. 30, 1938, 

_246.351 mph. 

National (U.S.) Record -::=--.,---:-----,:-:::--:--:--~-=--:--=,.,.---:----.J57.319 mph. 
Edwin Musick, Boris Sergievsky and Charles A. Lindbergh, Sikorsky 
S-42 seaplane, 4 Pratt and Whitney 670 hp Hornet engines, Aug. 1, 
1934. 

SPEED FOR 3,106.849 MI. 

World Class Record -·---- _ 191.534 mph. 
Mario Stoppani and Niccola di Mauro, Italy, Cant Z 506-B seaplane, 
3 Alfa Romeo 126 RC.34 750 hp engines, May 27-28, 1937. 

National (U.S.) Record No official record. 

WITH PAYLOAD OF 4,409,244 LB. 
ALTITUDE 

World Class Record :-:-=---=--::--=---==---=---::--·------'29.,.,367 ft. 
Mario Stoppani and Nicola di Mauro/ Italy, Cant Z 506-B seaplane, 
3 Alfa Romeo 700 hp engines, at Mon alcone, Nov. 3, 1937. 

National (U.S.) Record _ ---::-c=----:--::::=-:----,-:-:c--==::-------19,709 ft. 
Boris Sergievsky, S-38 seaplane, 2 Pratt and Whitney 424 hp Wasp, 
engines, at Stratford, Conn., Aug. 11, 1930. 

SPEED FOR 621.369 MI. 

World Class Record -::=--::--:-:--:-:---=--=-----=--=-:------::-:----250.676 mph. 
M. Stoppani and G. Gorini, pilots; lng. Luzzatto and E. Accomolli, 
passengers; Italy, Cant Z 509 seaplane, 3 Fiat ABO RC 41 1,000 hp 
engines, Mar. 30, 1938. 

National (U.S.) Record____ _ ________________ .157.580 mph. 
Edwin Musick, Boris Sergievsky and Charles A. Lindbergh, Sikorsky 
S-42 seaplane, 4 Pratt and Whitney 670 hp Hornet engines, Aug. 1, 
1934. 

SPEED FOR 1,242.739 MI. 

World Class Record 46.351 mph. 
M. Stoppani and G. Gorini, pilots: Ing. Luzzatto and E. Accomolli, 
passengers; Italy, Cant Z 509 seaplane, 3 Fiat ABO RC 41 1,000 hp 
engines, Mar. 30, 1938. 

National (U.S.) Record ·---· ___ 157.319 mph. 
Eawin Musick, Boris Sergievsky and Charles A. Lindbergh, Sikorsky 
S-42 seaplane, 4 Pratt and Whitney 670 hp Hornet engines, Aug. 1, 
1934. 

SPEED FOR 3,106.849 ML No official record. 

WITH PAYLOAD OF 11,023.11 LB. 
ALTITUDE 

World Class Record -:--c=----;;---::=--:-:---;--c----;,----;-----_Ji4,311 ft. 
:Mario Stoppani and Nicola di Mauro, pilots: Forlivesi, mechanic; 
Italy, Cant Z 506-B seaplane, 3 Alfa Romeo 700 hp engines, at Mon· 
falcone, Nov. 7, 1947. 

National (U.S.) Record --:-7"-=::---:---::--:---:-------JU,,406 ft. 
Boris Sergievsky and Raymond B. Quick, Sikorsky S-42 seaplane, 4 
Pratt and Whitney 670 hp Hornet engines, Bridgeport, Conn., :May 17, 
1934. 

SPEED FOR 621.369 MI. 

World Class Reeord 156.516 mph 
Mario Stoppani and Ing. Antonio Maiorana, pilots: A. Spinelli, 
S. Forlivesi and R. T. Suriano, crew: Italy, Cant Z, SOB seaplane, 
3 Iaotta-Fraschini Asso 11 R.C. 836 hp enginea, Grado-Faro Ancona· 
Faro di Rimini temporary courae, May 1, 1937. 

National (U.S.) Record No official record. 
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AIRtRAH ACtfSSORI[S 
ELECTRIC MOTOR-DRIVEN HYDRAULIC PUMPS 
Models ranging in capacity from 0.1 to 7.0 gpm with 
pressures up to 3000 psi. DC motors, 6 to 36 volts. AC 
motors, 400 cycles, 440 volts. 

ENGINE-DRIVEN HYDRAULIC PUMPS Pressures up 
to 3000 psi. Capacities up to 12 gpm. Weights range from 
2.5 to 10 lbs. 

ELECTRIC MOTORS Designed for maximum 
power with minimum size and weight. AC Indue- • 
lion, I or 3·phase, 400 cycle at various voltages, 
0.01 to 9 hp. DC Series, Shunt, or Compound, 6 to 

FUEL BOOST· 
ER PUMPS 
Centrifugal type, 
AC or DC, single 
or two speed 
motors. Tank
mounted -sub· 

36 volts, 0.01 to 
11 hp at various 
speeds. All 
types of enclo
sures, continu
ous or intermit
tent duty. 

merged or external; line·mounted ; 
or plug·in. Flow to 40,000 pph, 
pressures to 40 psi. For gasoline 
or J P4 fuel to 50,000 feet. 

FUEL PUMPS Vane type for reciprocating 
engines, flow to 700 gph, pressures to 35 psi. 

Gear type for jet engines, flow to 200 gpm, 
pressures to 1500 psi, designed to supply main, 
after-burner, and emergency fuel requirements. 

CARTRIDGE PUMPS Custom de
signed as an integral component of 
your packaged hydraulic or lubri
cation system. No shaft seals or 
external plumbing connections. 
Pressures to 4,000 psi, speeds to 
12,000 rpm. 

AXIAL FLOW BLOWERS 
Advanced design, self·contained 
blowers with unmatched effi
ciency in space·saving "pack
age". Single and mulli·stage 
units for 27v. DC, 60 and 400 
cycle AC. Capacities from 16 to 
750 cfm and larger. 

PESCO PRODUCTS DIVISION 

BORG-WARNER CORPORATION 
2•100 NOITH M i llS lOAD IEDFOID , OHIO 

Producina the Best in Hydraul ic Pumps, Fuel Pumtn . [ fec l lic Motors an d ,l.;lial flow Blower s I 
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SPEED FOR 1,242.739 MI. 
World Class Record -···--·······-····--··-····--····-···· ··--····-·-·············--····-----·-·-154.356 mph. 

Mario Stoppani and lng. Antonio ~laiorana, pilots; A. Spinelli, 
S. Forltvesi and R. T. Suriano, crew; Italy, Cant Z, 508 se:lplane, 
3 lsotta-Fraschini Asso 11 RC 836 hp engines, Grado-Faro Ancona
Faro di Rimini temporary course, ::l!ay 1, 1937. 

National (U.S.) Record --------- _________ No official record. 

SPEED FOR 3,106.849 MI. _____ No official record. 

WITU PAYLOAD OF 22,046.22 LH. 
ALTITUDE 

World Class Record ------ . 15,955 ft. 
Mario Stoppani, pilot; G. Divari and A. Spin~tti, passengers; Italy, 
Cant z 508 seaplane, 3 Isotta Fraschini Asso 11 R.C. 836 hp engines, 
Monfalcone, Apr. 13, 1937. 

National (U.S.) Record ------ No official record. 

SPEED FOR 621.369 MI. 
World Class Record ______ 131.110 mph. 

Guillaumet, Leclaire, Comet, Le Duff, Le Morvan and Chapaton, 
France, Latecoere 521 seaplane, Lt. de VaiBBeau Pari8, 6 Hispano-Suiza 
650 hp en'gines, Lucon-Aureilhan base, Dec. 27, 1937. 

National (U.S.) Record ------No official record. 

SPEED FOR 1,242.739 MI. No official record 
SPEED FOR 3,106.8'19 MI. ----------------------No official record. 

WITH PAYLOAD OF 33,069.33 LH. 
ALTITUDE 

World Class Record 13,509 ft. 
Guillaumet, Leclaire, Comet, Le buff, Le Morvan and Chapaton, 
France, Latecoere 521 seaplane, Lt. de VaiBBeau Pari8, 6 Hispano-Suiza 
650 hp engines, at Biscarosse, Dec. 30, 1927. 

National (U.S.) Record _______ No official record. 

SPEED FOR 621.369 MI. 
World C:lass Record ----=----

Guillaumet, Leclaire, Comet, Le Duff, Le Morvan and Chapaton, 
France, Latecoere 521 seaplane, Lt. de VaiBaeau Pari8, 6 Hispano-Suiza 

• 117.899 mph. 

650 hp engines, Lucon-Aureilhan course, Dec. 29, 1937. 
National (U.S.) Record ----- ------No official record. 

SPEED FOR 1,242.739 MI. ----------·----· ______ No official recoid. 
SPEED FOR 3,10C!.849 MI. _______ No official record. 

GREATEST PAYLOAD CARRIED TO AN ALTITUDE OF 6,561.660 FT. 
World Class Record 

GuUlaum~t, Leclaire, Comet, Le Duff, Le Morvan and Chapaton, 
France, Latecoere 521 seaplane, Lt. de VaiBaeau Pari8, 6 Hispano-Suiza 

39,771 lb. 

650 np engines, at Biscarosse, Dec. 30, 1937. 
National (U.&.> Record -----------~---------·-------·-··-- ______ .. 16,608 1b 

Boris Sergievsky, SikorskJ. S-42 seaplane, 4 Pratt and Whitney 
Hornet 650 hp engines, Brtdgeport, Conn., Apr. 26, 1934. 

LIGB:I' SEAPLANES-(Class C-2.a) 
FIRST CATEGORY (LIGHT SEAPLANES WEIGHING LESS THAN 1,322.8 LBS.) 

ALTITUDE 
W odd Class Record -:::::-::--:-:::----:::-:---::----:::--....,..--~---=--'----24,498 ft. 

Charles L. Davis, United States, Piper Super Cub PA-18, Lycoming 
125 hp engine, gross weight 1,295 lb., Detroit, Mich., June 18, 1952. 

National (U.S.) Record ----------------------Same as above. 

OIS1'ANCE IN A STRAIGHT LINE No official record. 

SPEED FOR 62.137 MI. IN A CLOSED CIRCUIT 
Worl4 Class Record -=~:---:-::-:-----:=---=---::--:-=c:-::-:--::---::-----108.806 mph. 

Charles L. Davis, United States, Piper Super Cub PA-18, -Lyooming 
125 hp engine, gross weight 1,321 lb., Grosse Point, Mich. Yacht Club, 
Aug. 29, 1952. 

National (U.S.) Record ----------------------Same as above. 
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CONTINENTAL MEANS 
DEPENDABLE POWER 
••• PLUS THE BACKING Of 
ESTABLISHED AND EXPANDING 

SERVICE 
Continental's family of aircraft 
power plants-65 to 320 hp-is 
broader and more diversified today 
than ever before. Continentals give 
you dependability born of more 
than 54 years' engine-building ex
perience, and backed by a steadily
growing network of ground facili
ties. Factory-~pproved service and 
genuine Continental parts are main
tained all over the world, wherever 
people fly. Write for information. 

A65 C90 0300 *0470-K 0470-2 FSOS26-A GS0526 

HP ... .. .. ... . 65 
RPM .......... 2300 
Cyl. .... ...... 4 
Wt.** . .. . . ... 170 
Fuel Octane. . . 73 

95 
2625 

4 
186.5 

80 

145 
2700 

6 
311 
80 

230 
2600 

6 
438 
80 

265 
2600 

6 
515 

91 / 96 

260 
3000 

6 
568 

91/96 

320 
3000 

6 
560 

91 / 96 
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SPEED FOR 310.137 MI. IN A CLOSED CIRCUIT 
World Class Record -:::-7--:-;::;:-:--:--;~--:::---~·:--=-::-:::--;----;----105.354 mph. 

Charles L. Davis, United States, Piper Super Cub PA-18, Lycoming 
125 hp engine, gross weight 1,321 lb., Grosse Point, Mich. Yacht Club, 
Aug. 29, 1952. 

National (U.S.) Record ----------------------Same as above. 

SPEED FOR 621.359 MI. IN A CLOSED CIRCUIT. ,-----------No official record. 
SPEED FOR 1,242.739 MI. IN A CLOSED CIRCUIT____ No official record. 

LIGHT SEAPLANES-(Ciass C-2.b) 
SECOND CATEGORY (LIGHT SEAPLANES WITH A TOTAL WEIGHT, IN FLYING ORDER, 

BETWEEN 1,322.8 AND 2,645.6 LB.) 
ALTITUDE 

World Oass Record ----------------------------·-----·--··---··--------.26,266 ft. 
Charles L. Davis, United States, Piper Super Cub Seaplane, Nl997A, Lycoming 125 hp en· 
gine, Detroit Seaplane Base, Mich., Oct, 18, 1952. 

National (U.S.) Record ____________ Same aa above. 

AIRLINE DISTANCE 
World Class Record --·-·· ··-----·--- ---,-----..:.·46.732 mi. 

Harold E. Mistele, United States, Cessna 170, Continental 145 hp 
engine, gross weight 1,117 kilograms, from near Brownsville, Tex. to 
near Rosichir, Ill., June 12, 1952. 

National (U.S.) Record Same as above. 

SPEED FOR 62.137 Ml IN A CLOSED CIRCUIT 
W6rld Cia!!,'! Record ---·-:::-7--:--;;; ---109.081 mph. 

Harold E. Mistele, United States, Cessna 170, Continental 145 hP 
engine, gross weight 1,986.5 lb., Grosse Pointe, Mich., Yacht Oub, 
Aug. 25, 1952. 

National (U.S.) Record --------------------· 
SPEED FOR 310.685 MI. IN A CLOSED CIRCUIT 

Same as above. 

World Oass Record :---::-::-:---::-::----=------=---:--
Harold E. Mistele, United States, Cessna 170, Continental 145 hp 
engine, gross weight 1,986.5 lb., Grosse Pointe, Mich., Yacht Qub, 

102.274 mph. 

Aug. 25, 1952. 
National ~U.S.) Record ---------------------Same as above. 

SPEED FOR 62L369 MI. IN A CLOSED CIRCUIT .. _ _No official reocrd. 
SPEED FOR 1,242.739 MI. IN A CLOSED CIRCUIT No official record. 

LIGHT SEAPLANES-(Class C-2.e) 
THIRD CATEGORY (LIGHT SEAPLANES WITH A TOTAL WEIGHT, IN FLYING ORDER, 

BETWEEN 2,645.6 AND 4,629.7 LB.) 
AIRLINE DISTANCE o official record. 
ALTITUDE 

World Class Record·--·-----·--···-----··-----------.. --20,523 ft. 
Harold E. Mistele, United States, Cessna 180 seaplane, Continental 
225 hp engine, Aug. 18, 1954. (Pending confinnation by F. A. I. as we 
went to press.) 

National (U.S.) Record_______________ .Same as above. 
SPEED FOR 62.137 MI. 

World Class Record----------------- 131.307 mph. 
Harold E. Mistele, United States, Cessna 180 seaplane, Continental 225 
hp engine, Aug. 18, 1954. 

National (U.S.) Record -----------------------------:----Same as above. 
SPEED FOR 310.685 MI. IN A CLOSED CIRCUIT ___________ No official record. 
SPEED FOR 621.369 MI. No official record. 
SPEED FOR 1,242.739 MI. _ _ ______ No official record. 

LIGHT SEAPLANES-(Ciass C-2.d) 
FOURTH CATEGORY (LIGHT SEAPLANES WITH A TOTAL WEIGHT, IN FLYING ORDER, 

BETWEEN 4,629,7 AND 7,495.7 LB.) 
AIRLINE DISTANCE 
ALTITUDE 
SPEED FOR 62.137 MI. -------------· 
SPEED FOR 310.685 MI. IN A CLOSED CIRCUIT 

No official record. 
No official record. 
No official record. 

_______ No official record. 
SPEED FOR 621.369 MI. 
SPEED FOR 1,242.739 }ofT, 

-------------No official record. 
----------·-~---No official recorcJ. 
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Pioneer of aviation's past ... 
refashions 

its future 

Soon .. -: the speed 
and luxury that will 

change the world's travel 
habits. Imagine being whisked 
from New York to London or Paris 

in 6 hours ... from Chicago to New 
York in only 1'12 hours ... from 

Tokyo to Seattle in 8V2 hours ... 
from Hawaii to San Francisco in 

4'1.. hours .. . or flying from 
Los Angeles to New York in 4 '!.. hours. 

And imagine a quiet, vibrationless First 

I 

ride 7 miles high, far above all 
weather disturbances; where 

the sky is always blue . .. 

in Aviation 

the air always smooth. 
It is a traveler's dream ... 

and the great new 
Douglas DC-8 will 

make it come true. · 

445 



The AIRCRAFT YEAR BOOK 

AMPIDBIANS-(CLASS C3) 

AIRLINE DISTANCE 
World Class Record_____________ ,----1,855.610 _mi. 

Marquise Carina Negrone and Sign. Ada 1\farchelli, Italy, Piaggio P. 
136 L airplane, 2 Lycoming Go 435 C2 240 hp. engines, from Ghedi 
(Brescia) to Luxor, Egypt, June 18, 1954. 

National (U.S.) Record ·····----··-····--------------------------------1,429.685 mi. 
Maj. Gen. F. M. Andrews, pilot; Maj. John Whiteley, co-pilot; and 
crew, United States, Douglas YOAS Amphibian, 2 Wright Cyclone 800 
hp engines, from San Juan, Puerto Rico, to Langley Field, Va., June 
29, 1936. 

ALTITUDE 
World Class Record -- _________ _.24,1151 ft. 

Boris Sergievsky, United States, Sikorsky S-43 amphibian, 2 Pratt 
and Whitney 750 hp Hornet engines, Stratford, Conn., Apr. 14, 1936. 

National (U.S.) Record.______ _ _____________ Same as above. 

MAXIMUM SPEED 
World Class Record ----· -----230.413 mph. 

Maj. Alexander P. de Seversky, United States, Seversky Amphibian, 
Wright Cyclone 710 hp engine, Detroit, Mich., Sept. IS, 1935. 

National (U.S.) Record,----------------------------Same as above. 

SPEED FOR 62.137 1\fi. WITHOUT PAYLOAD ' .. 
World Class Record'--'---- .. --------241.883 mph. 

R. R. Colquhoun, Great Britain, Vicker's Supennarine Seagull I, 
Rolls Royce Griffin Mark 29 f380 hp engine, Marston Moor, Jnl_y 22, 
1950. 

National (U.S.) Record ------- ,=---:---:--:-::-::-----::~:--:----209.451 mph. 
Major A. P. deSeversk¥, United States, Seversky·-Amphibian, Wright 
"Cyclone" 1,000 hp engine, Miami, Fla., Dec. 19, 1936. 

SPEED FOR 621.369 MI. WITHOUT PAYLOAD 
World Class Record _____ ---------------------------------------186.076 mph. 

Capt. W. P. Sloan and Capt. B. L. Boatner, USA ~S::.t pilots; United 
States, Grumman Y.OA-9 amphibian. 2 Pratt and w n1tney engines, 
400 hp each, Da:Yton, 0., July 31, 1939. , 

National (U.S.) Recor ___________________ Same as above. 

SPEED FOR 1,242.739 MI. WITHOUT PAYLOAD 
World Class Record .. 154,701 mph. 

Giu•eppe Burei and Enrico Rossaldi, pilots; Gino Velati, passenger; 
Itatr, Macchi C-94 I.-NEP I amphib1an, 2 Wright Cyclone 750 hp 
engmes, Rovine Ansedonia-Faro Fiumicino Antignano temporary 
course, May 6, 1937. 

National (U.S.) Record ------------ No official record. 

SPEED FOR 3,106.849 MI. WITHOUT PAYLOAD. No official record. 

SPEED FOR 6,213.689 MI. WITHOUT PAYLOAD No official record. 

WITH PAYLOAD OF 2,204.622 LB. 
ALTITUDE 

World Class Record ------------------. ..23,405 ft. 
Ivan Soukhomline, USSR, Tsagui 44 D Amphibian, 4 M-87 840 bp 
engines, Katcha, near Sebastopol, June 17, 1940. 

National (U.S.) Record ----------19,626 ft. 
Boris Sergievs'ky, Sikorsky S-43, 2 Pratt and Whitney 750 hp Hornet 
engines, Stratford, Conn., Apr. 25. 1936. 

SPEED FOR 621.369 MI. 
World Class Record ------ 172.409 mph. 

Ivan Soukhornline, USSR, Tsagui 44 D Amph~bian, 4 M-85, 750 hp 
engines, Katcha-Kersoness-Taganrog course, Sept. 28, 1940. 

National (U.S.) Recor --------------""0 official record. 
SPEED FOR 1,242.739 MI. No official record. 

SPEED FOR 3,106.849 MI. --------
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Another 
Year of 
Advancement 
Important news was made by products of United Aircraft Corpora

tion during 1956 ... as the divisions continued to advance in their fields
aircraft engines, propellers and jet equipment, and helicopters. 

~ PRATT & WHITNEY AIRCRAFT'S J-57 and J-75 turbojets in commer
cial versions will power fleets of Douglas DC-8 and Boeing 707 transports 
ordered by many U.S. and foreign airlines. The J-57 engine powered the 
Chance Vought FSU, which set a 1015 mph record to win the Thompson 
Trophy. Also J-57 equipped, the Boeing KC-135 tanker made its first flight. 
The J-75 was am1ounced for the Republic F-105 Air Force fighter, and for 
production models of the big Martin P6M seaplane. ~·lean while, the T -34 
turboprop engine flew in new Douglas C-133A logistics carriers and in 
other four-engined transports for ~IA TS, and the T -57 turboprop entered 
the flying .test-bed phase. 

X ~ HAMILTON STANDARD'S backlog of commercial orders for 
propellers was the largest in its history, resulting from airline orders for 
Douglas, Lockheed, and Convair transports. Expanding jet equipment 
activities included equipment for more than 40 types of turbine-powered 
aircraft. The division announced during the year that it would expand its 
operations into the electronics field. 

~~ 
'-~ SIKORSKY AIRCRAFT'S newS-58 helicopter went into service 
with New York Airways and Sabena \Vorld Airlines, and also set world 
closed-circuit speed records. Sikorsk')' 55s, of which the lOOOth was pro
duced during the year, saw increased use in many business and industrial 
activities, such as in the oil industry offshore in the Gulf of l\lexico. Chicago 
joined New York and Los Angeles as a hub of helicopter passenger service, 
\ovith Sikorsky equipment used on all scheduled passenger flights. 

With employment at a peacetime high, with new and expanded 
facilities under construction, and with promising new products under 
development, United Aircraft Corporation continues to contribute to the 
advancement of aviation. 

United Aircraft Corporation 
EAST HARTFORD, CONNE<;TICUT 
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WITH PAYLOAD OF 4.,4.09.24.4. LB. 

ALTITUDE 
World Class Record --------- --------20,617 ft. 

Ivan Soukhomline, USSR1 Tsagui 44 D Amphibian, 4 M-87 840 hp 
engines, Katcha, near Seoastopol, June 19, 1940. 

National (U.S.) Record ------ 19,625 fl. 
Boris Sergtevsky, United States, Sikorsky S·43 Amphibian, 2 Pratt 
and Whitney, 750 hp engines, Stratford, Conn., Apr 25, 1936. 

SPEED FOR 621.369 MI. 
World Class Record ------- __ 149.694 mph. 

Ivan Soukhomline, USSR, Tsagui 44 D Amphibian 4 M·SS 750 hp 
engines, Katcha~Kersoness-Taganrog course, Oct. 7, 1940. 

National (U.S.) Record______ No official record. 

SPEED FOR 1,242.,739 Ml. ---------------------No official record. 
SPEED FOR 3,106.849 MI. -----------------------No official record. 

WITH PAYLOAD OF 11,023.11 LB. 

ALTITUDE 
World Oass Record 17,123 ft. 

Ivan S0ukhomline, USSR, Tsagui 44 D Amphibian, 4 M·Si' 840 hp 
engines, Katcba, near Sebastopol, June 19, 1940. 

National (U.S.) Record__ No official record. 

SPEED FOR 6?1.369 MI. --------------------No official record. 
SPEED FOR 1,242.739 MI. _ No official record 
SPEED FOR 3,106.849 MI. No official record. 

WITH PAYLOAD OF 22,046.22 LB. 

ALTITUDE ----- ----------No official record. 
SPEED FOR 621.369 MI. -----------------cNo official record. 
SPEED FOR 1,242.739 MI. -------------------No official record. 

~~~ls'i-RPl~i.~AJ!m"RIED TO-ANALTiTuDE-o:F 6,561.660 FT. No official record. 

World Class Record --::-:o---:o--...,...,---::------11,023 lb. 
Ivan Soukhomline, USSR, Tsagui 44 D Amphibian, 4 M-87 840 hp 
engines, at Katcha, near Sebastopol, June 19, 1940. 

National (U.S.) Record ---------------------No official record. 

ROTORPLANES--(Class E) 
DISTANCE IN A STRAIGHT LINE WITHOUT PAYLOAD 

World Oass Record . -:-o::--:--=-=--==-=--=-=------:=----:,.,--=-,-----1,217.137 mi 
Elton J. Smith, United States, Bell 47Dl HeJiCQpter, Franklin :nl hp 
engine, from Hurst, Ft. Worth, Tex., to Niagara Falls, N. Y. Sept. 
17, 1952. 

National (U.S.) Record ----------------------Same as above. 

DISTANCE CLOSED CLRCUIT WITHGUT PAYLOAD 
\Vorld Class Record ___ ---------------1,199.078 tni. 

Lt. Col. Harry L. Bush, USA, and l\Iaj. Wm. C. Dysinger, USA, 
pilots; United States, Vertol H-21C helicopter, Wright R-1820-103 
1,275 hp engine, Robbinsville, N. ]., Aug. 11, 1956. 

ALTITUDE, WITHOUT PAYLOAD 
World Class Record ---------·--------------------26,931 ft. 

Jean Boulet, France, SE "Alouette" Helicopter, Turbomeca Artouste 
II 400 hp engine, Buc Airport, June 6, 1955. 

National (U.S.) Record _________ (7,474 meters) 24,521 ft. 
W/0 Billy I. Wester, USA, United States, Sikorsky XH-39 Heli· 
copter, Turbomeca Artouste II 425 hp engine, Bridgeport, Connecticut, 
October 17, 1954. 

National (U.S.) Record ----------------------------Same as above. 
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fro"' design through 

production ..• 

E~~Cr:c~~~I£1 

£]~~~~~~§ 
FOR AIRCRAFT AND MISSIL-ES 

Today some of the toughest 
electronic problems are being solved by 

Thontpson's task force of en g ineers . 
For example: Thompson has desig ned and 

is manufacturing control sub-systems 
and components for aircraft and rnissiles. 
Thompson also is a leader in development 

and production of countermeasures 
equipment and microwave compon~nts. 

Thompson experience. s kills and 
f ac il it ies-from design th1·ough p ro
duction-are ready to go to work for 

you. \ \-e're anxious to d monstr-a te 
that "you can count on Thompson · ~ 

in t he fi eld of electronics. & ELECTRON,CS o•v•SOON 

.· ~ 7Ji?.~~~!'o'!c R'!~~~~~!~~o!~C. 
Career opportunities available for qualified engineers 
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MAXIMUM SPEED WITHOUT PAYLOAD 
World Class Record------------- 156.006 mph. 

W /0 Billy I. 'Wester, USA, United States, Sikorsky XH-39 Helicop
ter, Turbomeca Artouste II 425 hp engine, \Vindsor Locks, Conn., Aug. 
26, 1954. (Pending F.A.I. confirmation as we went to press.) 

National (U.S.) Record ------·-·-------------------------------------Same as above. 
SPEED FOR 62.137 1\0. IN A CLOSED CIRCUIT, WITHOUT PAYLOAD 

World Class Record---------- ---- .141.915 mph. 
Capt. C. E. Hargett and Capt. E. D. Hill, USA, United States, 
Sikorsky H-34 helicopter, Wright 1820 1275 hp engine, l\lilford, 
Conn., July 12, 1956. 

National (U.S.) Record_______________ .Same as above. 
SPEED FOR 310.685 1\II. IN A CLOSED CIRCUIT, WITHOUT PAYLOAD 

World Class Record .. _______________ 136.014 mph. 
(Same pilots, aircraft, place and date as indicated above.) 

National (U.S.) Record ___________ _: ________________________ Same as above. 

SPEED FOR 621.369 MI. IN A CLOSED CIRCUIT, WITHOUT PAYLOAD 
World Class Record------------------------------------ 132.633 mph. 

(Same pilots, aircraft, place and date as indicated above.) 
National (U.S.) Record Same as above. 

SPEED FOR 1,242.739 MI. IN A CLOSED CIRCUIT, WITHOUT PAYLOAD-No official record. 
SPEED FOR 3,106.849 MI. IN A CLOSED CIRCUIT, WITHOUT PAYLOAD-No official record. 

WITH PAYLOAD OF 1,000 KILOGRAMS (2204.622 LB.) 

ALTITUDE, WITH PAYLOAD OF 1,000 KILOGRAMS 
World Class Record----------------------- -------------------------·--------6,048 meters (19,842 ft.) 

Vsevolode Vinizki, USSR, MI-4 Helicopter, ACH-88-B, 1,430 hp 
engine, Moscou-Touchino, April 26, 1956. 

National (U.S.) Record.---------------------- ... None established 
SPEED FOR 1,000 KILOGRAMS (621.369 MILES) WITH PAYLOAD OF 1,000 KILOGRAMS 

Neither World Class nor National (U.S.) Record has been established. 
SPEED FOR 2,000 KILOMETERS (1,242.739 MILES) WIITH P A YU)AD OF 1,000 KILOGRAMS 

Neither World Class nor National (U.S.) Record has been established. 
SPEED FOR 5,000 KILOMETERS (3,106.849 MILES) WITH PAYLOAD OF 1,000 KILOGRAMS 

Neither World Class nor National (U.S.) Record has been established. 

WITH PAYLOAD OF 2,000 KILOGRAJIIS (4,409.2 LB.) 

ALTITUDE, WITH PAYLOAD OF 2,000 KILOGRAMS 
World Class Record·---------------------------------------6,018 meters (19,744 ft.) 

Rafail Kaprelian, USSR, MI-4 Helicopter, ACH-82-B, 1430 hp en-
gine, Moscou-Touchino, April 25, 1956. 

National (U.S.) Record None established 
SPEED FOR 1,000 KILOMETERS (621.369 MILES) WITH PAYLOAD OF 2,000 KILOGRAMS 

Neither World Class nor National (U.S.) Record has been established. 
SPEED FOR 2,000 KILOMETERS (1,242.739 MIDES) WITH PAYLOAD OF 2,000 KILOGRAMS 

Neither World Class nor National (U.S.) Record has been established. 
SPEED FOR 5,000 KILOMETERS (3,106.849 MILES) WITH PAYLOAD OF 2,000 K:J:LOGRAMS 

Neither World Class nor National (U.S.) Record has been established. 
GREATEST PAYLOAD CARRIED TO AN ALTITUDE OF 2,000 METERS (6,561.666 ft.) 

World Class Record ---- --------------- -- -------- __________ 4,000 kilograms (8,818.5 Ibs.) 
Egor Milutitchev, pilot, Gueorguii Tinjakov, co-pilot, USSR, "Wagon 
Volant" Dual Rotor Helicopter, 2 ACH-82-B, 1,430 hp engines, 
Touchino Aerodrome, Moscow, December 17, 1955. 

National (U.S.) Record .............................. -----------------------------···------------None established 

FIRST CATEGORY (ROTORPLANES WEIGHING LESS THAN 500 KILOGRA!US (1,102,3 LD,) 
IN FLYING ORDER) 

DISTANCE IN A STRAIGHT LINE 
Neither World Class nor National (U.S.) Record has been established. 

DISTANCE IN A CLOSED CIRCUIT 
Neither World Class nor National (U.S.) Record has been established. 

ALTITUDE 
World Class Record------------------------ 4,789 meters (15,712 ft.) 

Jean Dabos, France, Djinn No. 2 SNCASO Helicopter, Turbomeca 
"Palouste" jet engine, at Villacoublay, December 29, 1953. 

National (U.S.) Record--------------------· None established 
SPEED FOR 100 KILOMETERS (62.137 MILES) IN A CLOSED CIRCUIT 

Neither World Class nor National (U.S.) Record has been established. 
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Here at McDonnell Aircraft Corpo
ration our new "Engineering Cam
pus" is providing our engineers with 
a new kind of work environment for 
creative thinking and e ffective 
achievement. The $6,000,000 devel
opment, already partia lly built and 
occupied, comprises facilities of, by 
and for engineers. 

The "Engineering Campus" pro
gram is our direct-action pled ge· to 
our eng_ineers- those n ow at 
McDonnell and those who 'vill join 

M~DONNELL 

/or creatt:ve engineers 

them-that we are determined to 

maintain and dev-elop further an en

vironment "that fo~ en: the sort of 
creative achievemen: ~ o which con 

tinued progre " depends.. 

V. e invite qu · 'ed engineers ~ in-

vestigate jo.i:ni.il, 
ablest minds · 

~ t:eam of the 

our 

Post Office Box 516, S t. Louis 3 .Misl:i u 
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SPEED FOR 500 KTLO:\IETERS (310.6685 :\liLES) IX A CLOSED cmcurr 
Neither \Vorld Class nor National (U.S.) Record has been established. 

SPEED FOR 1,000 KILOMETERS (621.369 :\liLES) IX A CLOSED CIRCL~IT 
Neither \Vorld Class nor National (U.S.) Record has been established. 

SPEED FOR 1,000 KILO:YIETERS (621.369 :\liLES) I~ A CLOSED CIRCUIT 
Neither \Vorld Class nor National (U.S.) Record has been established. 

SECOND CATEGORY (ROTORPLAl'iF.S WEIGIII:\'G HETWEEl'i ;;no A:-ill 1,0110 KILOGRA~IS 
(1,102.3-2,20-~.6 LH.) IN FLYil'iG OllDER) 

DISTANCE IN A STRAIGHT LINE 
Neither World Class nor National (U.S.) Record has been established. 

DISTANCE IN A CLOSED CIRCUIT 
Neither "World Class nor National (U.S.) Record has been established. 

ALTITUDE, WITHOUT PAYLOAD 
World Class Record··-···-·····--··-----------------··-·-·······-······ ...... 8,209 meters (26,931 ft.) 

Jean Boulet, France, SE "Alouette" Helicopter, Turbomcca Artoustc 
ll 400 hp engine, Buc Airport, June 6, 1955. 

National (U.S.) Record ----------------------·-···---·--·····-·-··-···None established 
MAXIMUM SPEED OVER A STRAIGHTAWAY COURSE 

Neither World Class nor National (U.S.) Record has hccn established. 
SPEED FOR 100 KILO:\rETERS (62.137 :\liLES) IN A CLOSED CIRCVJT 

Neither World Class nor National (G.S.) Record has been established. 
SPEED FOR 500 KILOMETERS (310.685 MILES) IN A CLOSED CTRCl:IT 

Neither World Class nor National (U.S.) Record has been established. 
SPEED FOR 1,000 KILOMETERS (621.369 MILES) JN A CLOSED CIRCUIT 

Neither "World Class nor National (U.S.) Record has been established. 
THIRD CATEGORY (ROTORPLANES WITII A TOTAL WEIGIIT IN FLYING ORDER 

BETWEEN 1,000 AND 1,750 KILOGRAMS (2,20·!.6 AND :1,858 LH.)) 
DISTANCE IN A STRAIGHT LIKE 

Neither World Class nor National (U.S.) Record has been established. 
DISTANCE IN A CLOSED CIRCUIT 

\Vorld Class Record·---·- ........ ···-----·-····--------------·-----···----1,252.572 kilometers (778.311 mi.) 
Jean Boulet, France, S.E. 3 120 Helicopter, Salmson 9 NH 200 hp 
engine, Buc-Etampes-Rambouillet Course, July 2, 1953. 

National (U.S.) Record.----------------··----··--·······-----·-··---·-·--------None established 
ALTITUDE 

Neither \Vorld Class nor National (U.S.) Record has been established. 
MAXIMUM SPEED OVER A STRAIGHTAWAY COURSE 

Neither \Vorld Class nor National (U.S.) Record has hecn established. 
SPEED FOR 100 KILOMETERS (62.137 MILES) IN A CLOSED CIRCUIT 

World Class Record __ ··---··-----·-----·-··-----------·---· Speed, 110.314 kmph (68.549 mph) 
Jean Boulet, France, S.E. 3 120 Helicopter, Salmson 9 :\ H 200 hp 
engine, Buc-Etampes-Rambouillct Course, July 2, 1953. 

National (U.S.) Record__ --------····-·--··-·-···· _________ None estabilshed 
SPEED FOR 500 KILOMETERS (310.685 MILES) IN A CLOSED CIRCUIT 

World Class Record---------·----------····------··--· Speed, 107.193 kmph (66.607 mph) 
Jean Boulet, France, S.E. 3 120 Helicopter, Salmson 9 NIL 200 hp 
engine, Buc- Etampes-Rambouillet Course, July 2, 1953. 

SPEED FOR 1,000 KILOMETERS (621.369 l\ULES) IN A CLOSED CIRCUIT 
World Class Record --··--·--· .... --·----···--·- ·----·------·--·- Sp<"ed, 103.813 kmph (64.506 mph) 

Jean Boulet, France, S.E. 3 120 Helicopter, Salmson 9 .'I:H 200 hp 
engine, Buc-Etampes-Rambouillet Course, July 2, 1953. 

National (U. S.) Record ------------·-··--·---··-·---·---------··-----------·-None established 
FOURTH CATEGORY (llOTORPLAl'iES 1,750 AI'iD 3,000 KILOGRAJIS (3.850 Al'iD 6,613.9 LB.)) 
DISTANCE IN A STRAIGHT LINE 

Neither World Class nor National (U.S.) Record has been established. 
DISTANCE IN A CLOSED CIRCUIT 

Neither World Class nor National (U.S.) Record has been established. 
ALTITUDE, WITHOUT PAYLOAD 

Neither World Class nor National (U.S.) Record has been established. 
MAXIMUM SPEED OVER A STRAIGHTAWAY"COURSE 

Neither World Class nor National (U.S.) Record has been established. 
SPEED FOR 100 KILOMETERS (62.137 MILES) IN A CLOSED CIRCUIT 

Neither World Class nor National (U.S.) Record has been established. 
SPEED FOR 500 KILOMETERS (310.685 1\IILES) IN A CLOSED CIRCUIT 

Neither World Class nor National (U.S.) Record has been established. 
SPEED FOR 1,000 KILOMETERS (621.369 MILES) IN A CLOSED CIRCUIT 

Neither World Class nor National (U.S.) Record has been established. 
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AIRLINE DISTANCE 
AIRSHIPS--(CLASS B) 

World Class Record -------------- -::-----,,.,----,--::--:--::--::,.....---___.j•967.137 mi. 
Dr. Hugo Eckener, Germany, L. Z. 127, Graf Zeppelin 5 Maybach 
450-550 hp engines, from Lakehurst, N. ]., to Friedrichshafen, Ger-
many, Oct. 29, 30, 31, and Nov. 1, 1928. 

National (U.S.) Recor ----- No official record 

GLIDERS--(CLASS D) 

DISTANCE IN A STRAIGHT LINE 
(Single-Place) 

World Oass Record----·-·------·- __ ··------- ------·--------------···-··-----------535.169 mi 
Richard H. Johnson, U.S. Ross-Johnson sailplane, N-3722C, from 
Odessa, Tex. to Salina, Kan., Aug. 5, 1951. 

National (U.S.) Record 
DISTANCE TO A PREDETERMINED POINT WITH RETURN TO POINT 

OF DEPARTURE 

Same as above. 

World Class Record-------··------- ___ c-::---------310.7 mi. 
Lyle A. Maxcy, United States, Kerns Sailplane, from El Mirage to 
Independence, Calif., and return, September 4, 1955. 

National (U.S.) Record -------------------------Same as above 
DISTANCE TO A PREDETERMINED DESTINATION 

World Class Record --· -------- ------------ .677.61 kilometers (421.047 mi.) 
Comm. Rene Fonteilles, France, Breguet 901 Sailplane from Troyes· 
Barberey to Dax, May 13, 1956. 

National (U.S.) Record------ ---·-----------------535.757 kilometers (322.903 mi.) 
Wallace R. Wiberg, Laister-Kaufman lOA Sailplane N57826, from 
Odessa, Texas to Guymon, Oklahoma, August 5, 1951. 

National (U.S.) Record ---------------- -----------Same as above. 
National (U.S.) Record -- ____ 332.903 mi 

Wallace R. Wiberg, Laister-Kaufmann lOA Sailplane, N 57826, from 
Odessa, Tex. to Guymon, Okla., Aug. 5, 1951. 

ALTITUDE GAINED 
World Class Record~-------:--::----:==-·-:--==---=--=-- ------>0,100 tt. 

William S. !vans, Jr., U.S., Schweizer SGS 1-23 sailplane, N-91876, 
Bishop, Cal., Dec. 30, 1950. 

National (U.S.) Record-----------------=--
ALTITUDE ABOVE SEA LEVEL 

World Class Record.----;;-:r----------7""--::-;=--:--

.Same as above 

42,100 ft 
Wiltiam S. Ivans, Jr., U.::.., Schweizer SGS 1-23 sailplane, N-91876, 
Bishop, Cal., Dec. 30, 1950. 

National (U.S.) Record--------------------------------------------------- Same as above. 
SPEED FOR 62.137 MI. OVER A TRIANGULAR COURSE 

World Class Record __ ----- ---------·----------- ----- ------------------------- ------------------59.475 mph. 
Jersy Wojnar, Poland, Jaskolka SP 1325 Sailplane, Leszno-Rawicz
Gostyn-Leszno course, May 15, 1954. 

N a tiona! (U.S.) Record _____________________ ---- ------------ ___ -------------------------------------- ___ ------ 52.766 mph. 
Richard H. Johnson, Ross-Johnson 5 Sailplane, Grand Prairie-Russell· 
Dan's Airpark-Grand Prairie. Tex. Course. Aug. 28, 1952. 

SPEED FOR 200 KILOMETERS OVER A TRIANGULAR COURSE 
World Class Record ---------------- ___ ----------- Speed, 67.304 kmph (41.821 mi.) 

Edward Makuta, Poland, Jakolska SP-1522 Sailplane, Lisie Katy
Przepalkowo-Zblewo-Lisie Katy Course, Aug. 16, 1955. 

National (U.S.) Record ----·------- ------------- None established 
SPEED FOR 300 KILOMETERS OVER A TRIANGULAR COURSE 

World Class Record . --------------------------------Speed, 76.636 kmph (47.619 mph) 
Comdr. G. A. J. Goodhart (RN), Great Britain, Hirth L. 0. 150 Sail-
plane, Urinquinty-Yanko-Oaklands-Urinquinty, Australia course, Jan-
uary 9, 1956. ----------------------

National (U.S.) Record____________ ____ ___ _ ___ -------------------- ________ --------Speed, 70.720 kmph (43.943 mph) 
Paul F. Bikle, Schweizer SGS-123 Sailplane, N91877, El Mirage-Joshua 
Trie-Daggett-El Mirage, California, course, July 21, 1956. 

(Multi-Place) 
DISTANCE IN A STRAIGHT LINE 

World Class Record----- -------------------------------515.626 mi. 
Victor Titchenko, pilot; Grigory Petchnikov, passenger; USSR; A-10 Sailplane, from 
Kountsevo (Moseow) to llovlia (Stalingrad), May 26, 1933. 

National (U.S.) Record------------- ------------------309.678 mi. 
Richard H. Johnson, pilot; R. A. Sparling. pastenger; Schweizer TG-2 
glider-'- NC-479903, from Prescott, Ariz. municipal Airport to the Acker
man l<anch approximately 11 miles west of Gov~ma<lor, N. M., Sept. 
8, 1946, 
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DISTANCE TO A PREDETERMINED POINT WITH RETURN TO POINT 
OF DEPARTURE 

World Class Record --------------------- ----··--·--------··------- 2i0.917 mi. 
Evert Dommisse, pilot; Samuel J. Barker, passenger; South Africa, Kranich II ZS-G 
Sailplane, from Keetmanshoop to :\lariental and return, Feb. 9, 1952. 

National (U.S.) Record . __ --------------153.930 mi. 
DISTANCE TO A PREDETER:\IINED POIXT WITH RETURX OF 

DEPARTURE 
World Class Record --------- --·---------··-·-··-·· 436.000 kilometers (2i0.917 mi.) 

Evert Dommisse, pilot; Samuel J. Darker, passenger; South Africa 
Kranich II Z S-G Sailplane, from Keetmanshoop to :\Iariental and 
return, February 9, 1952. 

National (U.S.) Record -----··--- -----· -------·--·-······· 349.3 kilometers (207.038 mi.) 
Harold D. Hutchinson, pilot; Elmore Hoggard, passenger; United 
States, TG4A Sailplane, N58353, Grand Prairie Airport, Grand Prairie, 
Texas to Breckenridge, Texas and return, August 8, 1956. 

DISTANCE TO A PREDETERMINED DESTINATIOK 
World Class Record ------·--- ----------------------· .. 541.300 kilometers (336.348 mi.) 

Jerzy Popiel, pilot; Adolf Siemaszkiewicz, passenger, Poland, Zuraw 
II, S.P.-1211 Glider, from Lublin to Hrubieszow, July 20, 1953. 

National (U.S.) Record -------- ---·-· ----·-···--- ............ 399.24 kilometers (248.073 mi.) 
Harold D. Hutchinson, pilot; Bryant Denison, passenger; United 
States, TG4A Sailplane, N58353~ Grand Prairie Airport, Grand Prairie, 
Texas to Tulsa Municipal Airport, Tulsa, Okla., August 4, 1956. 

ALTITUDE GAINED 
World Class Record . . _____ J4,426 ft. 

Laurence E. Edgar, pilot; Harold E. Klieforth, passenger, United 
States, Pratt-Read PR-G1 Sailplane, Bishop, Cal., Mar. 19, 1952. 

National (U.S.) Record Same as above. 
ALTITUDE ABOVE SEA LEVEL 

World Class Record 44,255 ft. 
Laurence E. Edgar, pilot; Harold E. Klieforth, passenger, United 
States, Pratt-Read PR-G1 Sailplane, Bishop, Cal., Mar. 19, 1952. 

National (U.S.) Record Same as above. 
SPEED FOR 62.137 MI. OVER A TRIANGULAR COURSE 

World Class Record---·------·-·····----- ----·--- ·-··· .. ---------------·--------·-· ------- ---------..49.920 mph. 
Ernst-Gunter Haase, pilot; Reinaldo Picchio, passenger, Germany; Condor IV Sailplane, 
at Klippeneck, Aug. 13, 1952. 

National (U.S.) Record ··---- 27.873 mph. 
William G. Briegleb, pilot; Jack LaMare, passenger; Briegleb BG-8 
glider, N-33636, Adelanto, Cal., Aug. 12, 1949. 

SPEED FOR 200 KILOMETERS OVER A TRIANGULAR COURSE 
World Class Record ____ ·--------- --------------------Speed, 66.048 kmph (41.040 mph~ 

Henryk Zydorczak, Poland, pilot; Eugeniusz Oles, passenger; Bocian 
SP-1564 Sailplane, Lisie Katy-Przepalkowo·Zblewo-Lisie Katy Course, 
August 14, 1955. 

N a tiona! (U.S.) Record ---------·------ -------------------------------·------------··None established 
SPEED FOR 300 KILOMETERS OVER A TRIANGULAR COURSE 

World Class Record ____________ ··----- -----------·----------·Speed, 64.177 kmph (39.878 mph) 
Zvonimir Rain, pilot, Petar Bogojevic, passenger; Yougoslavia, 
Kosa va Sailplane, V rsac-Becej · J akovo-V rsac Course, June 7, 1956. 

National (U.S.) Record -------------·-------------------------None established 

BALLOONS (CLASS A) 
FIRST CATEGORY-(8,828.6 CU. FT. OR LESS) 

DURATION 
Neither World Class nor National (U.S.) Record has been established. 

DISTANCE 
Neither World Class nor National (U.S.) Record has been established. 

ALTITUDE 
Neither World Class nor National (U.S.) Record has been established. 

SECOND CATEGORY-(8,828.7 TO 14,125.7 CU. FT.) 
DURATION 

World Class Record ___ . ..4 hours, 00 minutes 
Audouin Dollfus, France, "Zodiac" F.AIJA Balloon -of 375 cubic me-
ters volume, from Senlis to Cheverny, May 3, 1953. 

National (U.S.) Record·-------·---------------------------- ____ No official record 
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DISTANCE 
World Class Record . . .. . .. 208.622 kilometers (129.631 mi.) 

Audouin Dollfus, France, "Zodiac" F.AIJ Balloon of 375 cubic me-
ters volume, from Senlis to Cheverny, May 3, 1953. 

National (U.S.) Record ____________________ ---· ------------·----------------------------------------·········So official record. 

ALTITUDE 
Neither World Class ncr National (U.S.) Record has been established. 

DURATION 
'Vorld Class Record --------- . . ....... __ _ .... --------------------·· -·---------------- 4 hours, 00 minutes 

Audouin Dollfus, France. "Zodiac" F.AIJA Balloon of 375 cubic meters 
volume, from Senlis to Cheverny, May 3, 1953. 

N a tiona! (U.S.) Record --------------- ..•. ····---------------------------------None estahlisl1ed 

DISTANCE 
World Class Record ______ ____ __ .... . .. .... . .......... ··-·······---·-------- 208.622 kilometers (129.631 mi.) 

Audouin Dollfus, France. "Zodiac" F.AIJA Balloon of 375 cubic meters 
volume, from Senlis to Che,•erny, May 3, 1953. 

National (U.S.) Record .................................. ----------------------------------·····------····· .. None established 

ALTITUDE 
Neither World Class nor National (U.S.) Record has been established. 

THIRD CATEGORY-(14,125.8 CU. FT.) 

DURATION 
World Class Record___ _ 46 hr. 10 min. 

Serge Sinoveev, USSR, VR 80 Balloon, 21,082.458 cu. ft., take-off near 
Dolgoproudnaia, Mar. 30, 1941. 

National (U.S.) Record.·----·--------··--------------------------····----No official record. 
DISTANCE 

World Class Record------------
Georges Cormier, France. July 1, 1922. 

National CU.S.) Record. ______ _ 

ALTITUDE 

--------------·499.69 mi. 

No official record 

World Class Record -------------· 23,286 ft. 
Boris Nevernov, USSR, VR-80 Balloon, 13,984.344 cu. ft., at Dolgo
proudnaia, Aug. 31, 1940. 

National (U.S.) Record ________________________ No official record. 

FOURTH CATEGORY-(21,224- 31,783 CU. FT.) 

DURATION 
World Class Record __ ___ 61 hr. 30 min. 

F. Bourlouzki and A. Aliochine, USSR, from Moscow to Charaboulski, 
Apr. 3-6, 1939. 

National (U.S.) Record --·-----------------·------ ------19 hr. 00 min. 
W. C. Naylor and K. W. Warren, Skylark, Little Rock, At·k., to Craw
ford, Tenn., Apr. 29-30, 1926. 

DISTANCE 
World Class Record -------------------------- 1,056.950 mi. 

F. Bourlouzki and A. Aliochine, USSR, from Moscow to Charaboulski, 
region of Koustanai, Apr. 3-6, 1939. 

National (U.S.) Record----------------------------------------------- 410.104 mi. 
W. C. Naylor. and K. W. Warren, Skylark, Little Rock, Ark., to Craw
ford, Tenn., Apr. 29-30, 1926. 

ALTITUDE 
World Class Record -27,718 ft. 

Alexei Rostine, USSR, VR-70 Balloon of 29,451.876 cu. ft. at Dolgo
proudnaia, Oct. 4, 1940. 

National (U.S.) Record__________ No official record. 

FIFTH CATEGORY-(31,818 - 42,376.8 CU. FT.) 

DURATION 
World Class Record--··-----------·- 61 hr. 30 min. 

F. Bour!ouzki and A. Aliochine, USSR, from Moscow to Charaboulski, 
Apr. 3-6, 1939. 

National (U.S.) Record -----------------------------------------------26 hr. 48 min. 
E. J. Hill and A. G. Schlosser, Ford Airport to Montale, Va., July 
4-5, 1927. 
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DISTANCE 
\Vorld Class Record 1,056.950 mi. 

F. Bourlouzki and A. Aliochine, USSR, from Moscow to Cbaraboulski, 
region of Koustanai. Apr. 3·6, 1939. 

National (U.S.) Record 1.877 mi. 
S. A. U. Rasmussen, Ford Airport to Hookerton, N. C., July 4-S, 1927. 

ALTITUDE 
World Class Record ,718 ft. 

Alexei Rostine, USSR, VR-70 Balloon, 29,451.876 cu. ft., at Dolgoproud· 
naia, Oct. 4, 1940. 

National (U.S.) Record No official record 

SIXTH CATEGORY-(42,411.8. 56,502.4 CU. FT.) 
DURATION 

World Class Record m hr. 20 min. 
Boris Nevemov and Semion Gaiguerov, USSR, VR-73 Balloon. so,357.764 
cu. ft., from Dolgoproudnaia to Novosibirsk, Mar. 13·16, 1941. 

National (U.S.) Record hr. 46 min. 
E. ]. Hill and A. G. Schlosser, Ford Airport to Montvale, Va.. July 
4-S, 1927. 

DISTANCE 
World Class Record 1,719.215 mi. 

Boris Nevemov and Semion Gaiguerov, USSR, VR-73 Ballocm. 5D,357.164 
cu. ft., from Dolgoproudnaia to Novosibirsk, Mar. 13·16, 1941. 

National (U.S.) Record 571.877 mi. 
S. A. U. Rasmussen, Ford Airport to Hookerton, N. C., July 4-S, 19137. 

ALTITUDE 
World Class Record ,718 ft. 

Alexei Rostine, USSR, VR-70 Balloon, 29,451.876 cu. ft., at ~
naia, Oct. 4, 1940. 

National (U.S.) Record No ofticial record 

SEVENTH CATEGORY-(56,537.7 • 77,690.8 CU. PT.) 
DURATION 

World Class Record br. 20 min. 
Boris Nevemov and Semien Gaiguerov, USSR. VR-73 Ball-. SD.lSi'-'64 
cu. ft., from Dolgoproudnaia to Novosibirsk, Mar. 13-16, 1941. 

National (U.S.) Record --- hr. 00 min. 
T. G. W. Settle and C. H. Kendall, Gord~·Bennett BaD- .__ 
Chicago, Dl., Sept. 2-4, 1933. 

DISTANCE 
World Class Record 1,71f.3l5 mi. 

Boris Nevemov and Semien Gaiguerov, USSR. VR-73 Balloca. Sl,357.754 
cu. ft., from Dolgoproudnaia to Novosibirsk, Mar. 13-Jf, l!Nl. 

National (U.S.) Record -- 963.123 mi. 
T. G. W. Settle and Wilfred Bushnell, from Baste, Swi~ tD 
Daugieliski, Poland, Sept. 25·21, 1932. 

ALTITUDE 
World Class Record 155 ft. 

Josef Emmer, Austria, OE·Jla.relc Emm<W II Ballooa. V"- X..C ~ 
Nuesiedl, Sept. 25-27, 1937. 

National (U.S.) Record No o11icial record. 

EIGHTH CATEGORY-(77,706- J:R.94Z CU. PT.) 

DURATION 
World Class Record . ------69 hr. 20 min. 

Boris Nevemov and Semien Gaiguerov, USSR. VR.-7.! ..... !lt,JS7-"iit 
cu. ft., from Dolgoproudnaia to Novosibink. Jlar. 13-11. !fQ. 

National (U.S.) Record 51 hr. 00 min. 
T. G. W. Settle anci C'. H. Kendall, GordOD-Bemtett 1llllbJia .._, 
Chicago, Dl., Sept. 2·4, 1933. 

DISTANCE 
World Class Record 1,719.215 mi. 

Boris Nevemov and Semion Gaiguerov, USSR. vt-7.! ....._ 511,3SJ.764 
cu. ft., from Dolgoproudnaia to Novosibirsk, Mu. 13·16, l!IG. 

National (U.S.) Record -- -- - ~jti;;iiiiiiii1l0". .-9153..123 mi. 
T. G. W. Settle and Wnfred Bushnell, from Bule, S t ••• to 
Daugieliski, Poland, Sept. 25-27, 1932. 
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ALTITUDE 
World Class Record -----------------------··--··:---=-::-:---::---:,------30,755 ft 

Josef Emmer, Austria, OE-Marek Emmtn' II Balloon, Vienna-Lac de 
~eusiedl, Sept. 25-27, 1937. 

National (U.S.) Record ----------~-------- -·----
Capt. Hawthorne C. Gray, Scott Field, Belleville, III., Mar. 9, 1927. 

28,508 ft 

NINTH CATEGORY-(105,977 • 141,256 CU. FT.) 

DURATION 
World Class Record------ .. 69 hr. 20 min. 

Boris Nevemov and Semion Gaiguerov, USSR, VR-73 Balloon, 50,357.764 
cu. ft., from Dolgoproudnaia to Novosibirsk, Mar. 13-16, 1941. 

National (U.S.) Record -----------. ------· ------------ ------.. -- ..... ___________ 51 hr. 00 min. 
T. G. W. Settle and C. H. Kendall, Gordon-Bennett Balloon Race, 
Chicago, Dl., Sept. 2-4, 1933. 

DISTANCE 
World Class Record ·------- 1,719.215 mi. 

Boris Nevemov and Semion Gaiguerov, USSR, VR-73 Balloon, 50,357.764 
cu. ft., from Dol~~:oproudnaia to Novosibirsk, Mar. 13·16, 1941. 

National (U.S.) Record ·------ -------·-.. -- -------·-· .. --·--------------------.963.123 mi. 
T. G. W. Settle and Wilfred Bushnell, from Basle, Switzerland to 
Daugieliski, Poland, Sept. 25-27, 1932. 

ALTITUDE 
World Class Record -----------·-·------ -----·---------------------- --------------32,811 ft. 

Z. J. Burzynski, Poland, at Legjonowo, Mar. 29, 1936. 
National (U.S.) Record ------ -·------·- :-:--=:-:---=---- 28,508 ft. 

Capt. Hawthorne C. Gray, at Scott Field, Bellev-ille, Til., Sept. 2-4, 
1933. 

TENTH CATEGORY-(141,291.3 CU. FT. OR OVER) 

DURATION 
World Class Record _____ 87 hr. 00 min. 

H. Kaulen, Germany, Dec. 13-17, 1913. 
National (U.S.) Record ---------------------- .51 hr. 00 min. 

Lt. Comdr. T. G. W. Settle and Lt. Charles H. Kendall, Gordon
Bennett Balloon Race, Chicago, III., Sept. 2-4, 1933. 

DISTANCE 
World Class Record 1,896.856 mi. 

Berliner, Germany, Fob. 8-10, 1914. 
National (U.S.) Record ---------------------- 1,172.898 mi. 

A. R. Hawley, St. Louis, Mo. to Lake Tsehotogama, Canada, Oct. 
17-19, 1910. 

ALTITUDE 
World Class Record -------------- 72,395 ft. 

Capt. Orvil Anderson and Capt. Albert Stevens, United States, 
E:t:plorer 11, take-off approximately 11 miles southwest of Rapid City, 
S. D., landing on school reserve land approximately 12 miles south of 
White Lake, S. D., Nov. 11, 1935. 

National (U.S.) Record -------- ___ Same as above. 

FEMININE RECORDS 
GLIDERS-(CLASS D) 

(Single-Place) 
DISTANCE IN A STRAIGHT LINE 

World Class Record ·-------------------. 465.532 mi. 
0. Klepikova, USSR, Rot-Front 7 glider from Moscow to Otradnoie, 
region of Stalingrad, July 6, 1939. 

National (U.S.) Record :--:---:--:-~-:::-::--::--=:- 1.450 mi. 
Miss Betsy Woodward, Briegleb BG-7 Sailplane, from Grand Prairie, 
Tex. to Sweetwater, Tex., Aug. 23, 1952. 

ALTITUDE GAINED 
World Class Record·-----------.. --------------------·--- ___ 27,994.4 ft. 

Miss Betsy Woodward, United Sttaes, Pratt-Read Sailplane, N 63195, 
Bishop, California, April 14, 1955. 

National (U.S.) Record______________ -----------------Same as above. 
ALTITUDE ABOVE SEA LEVEL 

World Class Record__________________ --------------.. ·-·-·-·39,994 ft. 
Miss Betsy Woodward, United Sttaes, Pratt-Read Sailplane, N 63195, 
Bishop, California, April 14, 1955. 

National (U.S.) Record---·--··· .................... __________________________ Same as above. 
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DISTAXCE TO A PREDETER::\11:-IED DESTINATIO~ 
\Vorld Class Record----·····--··-·· .• . _ -·- ... -··- --·· -·----·-------------- 315.067 mi. 

:\frs. :\I. Choisnet-Gohard, France, Air-100 Sailplane No. 14, from 
Beynes-Thiverval to Bordeaux-Leognan, Apr. 17, 1954. 

National (U.S.) Record 76.752 mi. 
Miss Betsy Woodward, Briegleb BG-7 Sailplane, from Grand Prairie, 
Tex. to Stephenville, Tex., Aug. 29, 1952. 

DISTAXCE TO A PREDETER:\IIXED POIXT WITH RETURX TO POIXT 
OF DEPARTURE 

\Vorld Class Record -------···--. --···· ···-····--·· ·-- 3-11.9 kilometers (~12.446 mi.) 
Barbara Dankowska, Poland, Jaskolka SP-1489 Sailplane, Lisie Kat;·· 
Kobylnica-Lisie Katy Course, :\fay 23, 1956. 

Xational (U.S.) Record ·----·-- __ -------·---------193.848 kilometers (120.452 mi.) 
Miss Betsy \Voodward, Briegleb BG-7 Sailplane Xl741B. from Grand 
Prairie to Mineral \Veils, Texas and return, August 21, 19S2. 

SPEED FOR 62.137 MI. OVER A TRIANGULAR COURSE 
World Class Record _____ -------- ---------·--·-----·----<46.953 mph. 

Wanda Szemplinska, Poland, Jaskolka SP-1311 Sailplane, Leszno
Rawicz-Gostyn-Leszno Course, May 15, 1954. 

National (U.S.) Record ------------------· '*SS mph. 
Miss Betsy \Voodward, Briegleb BG-7 Sailplane, Grand Prairie-Russell-Dna's Air Pmic
Grand Prairie, Tex. Course, Aug. :ZS. 1952. 

SPEED FOR 300 KILO:\fETERS (AT LEAST) OVER A TRIA"X'Gl.i"LAR 
COURSE 

World Class Record •.... ··---------·- Speed, 53.859 kmph (J.t.- mph) 
c,·etka Klancnik, Yougosla\•ia, \Veihe sailplane. Vrsac-Ecka-Omoljica-
Vrsac Course, June 6, 1956. 

Xational (U.S.) Record ----------·-··------------------·-----Noae established 

GUDERS-(CLASS D) 
(Multi..Plaee) 

DISTANCE IN A STRAIGHT LINE 
World Class Record -----2:1'5-'11 mi.. 

0. Klepikova and V. Bardina, USSR, Stakanovetz glider, from Toala 
to Konotop, June 19. 1940. 

X a tiona! (U.S.) Record·-------·------·. ····--·-···--···--·-·-- ·- ........ 1?0.316 mi. 
:\liss Betsy \Voodward, pilot; Anna Saudek, passenger, Pratt Read 
Sailplane ::'1:63189, Adelanto, Calif. to Las Vegas. Xevada, July 11, 1952. 

ALTITUDE ABOVE SEA LEVEL 
World Oass Record --------- ..... ------ -------· ·----.2UM ft 

Mra. M. Choisnet-Gohard, pilot; Mias J. Qaeyrel, passenger; F...-_ 
Castel Mauboussin CM glider No. 02, St. Auban sur Durance, ]IUL. 111. 
1951. 

National (U.S.) Record otlaW -a. 
ALTITUDE GAINED 

World Class Record -------···--·-··W,!III. ft. 
Mrs. M. Choisnet-Gohard, pilot; Miss J. Qaeyrel, passenger;· It.-.-, 
Castel Mauboussin CM glider No. 02, St. Auban sur Durance, ]aD. 18, 
1951. 

National (U.S.) Record . _,.ft. 
)Iiss Betsy \Voodward, pilot; Vera Gere, passenger; Scbwei%er TG-Z 
glider, N-67871, El Mirage Field, Adelanto, Cal., Apr. i, 1950. 

DISTANCE TO A PREDETERMINED DESTINATION 
World Class Record.-----· ---· -- .... 3.~ mi. 

Miss Francine Abadie and Miss Jacqueline Trubert. France, Castel 25 
Bi-place Sailplane, from La Ferte-Alais to Cognac, April 16, 1955. 

National (U.S.) Record. .. ----- -·· l'ILIIII6 mi. 
Miss Betsy Woodward, pilot Anna Saudek, passenger, Prat: Read 
Sailplane N63189, Adelanto, Calif., to Las Vegas, Nevada, Jlll.Y u. 1952. 

DISTANCE TO A PREDETERMINED DESTINATION \V"ITH RETI.TRN 
TO POINT OF DEPARTURE 

\Vorld Class Record ----····------------··-····----------------- ... 341.9 kilotneteNi (!l:t44b •nt.) 
Pelagia M:ajewska, pilot, Halina Oleksiewicz, passenger. !'bland. 
Bocian SP-1564 Sailplane, Lisie Katy·Kobylnica-Lisie Katy C"ursoo, 
May 23, 1956. 

National (U.S.) Record----------------------------·-······--- -·-······ J'lllene established 
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SPEED FOR 62.137 MI. OVER A TRIANGULAR COURSE 
World Class Record ··-······-·---·-········-····--····-·--·--------·-····-· ....... _ 39.945 mph. 

Anna Samocadova, pilot; A. V. Neventchannaya, passenger; U.S.S.R., A-10 glider No. I, 
Grabtsevo Makarova-Peremychl course, July 30, 1952. 

National (U.S.) Record No official record. 
SPEED FOR 200 KILOMETERS (AT LEAST) OVER A TRIANGULAR 

COURSE 
World Class Record ·····-·-·--··· ··-·····-····--····-·-··-·---·----Speed, 66.551 kmph (41.353 mph) 

Pelagia Majewska, pilot, \VIadyslawa Adamczyk, passenger; Poland, 
Bocian SP-1564 Sailplane, Lisic Katy-Zbelwo-Przepalkovo-Lisic Katy 
Course, May 24, 1956. 

National (U.S.) Record -----· ______ None established 

BALLOONS-(CLASS A) 
FOURTH CATEGORY-(14,126·21,188.4 CU. FT.) 

DURATION 
World Class Record------ -=---~-:--::-;----"hr. 40 min. 

A. Kondratyeva_, USSR, SSSR BP-31 Balloon, Moscow to Loukino 
Polie, May 14-b, 1939. 

National (U.S.) Record_ ______ ---- _______ No official record. 
DISTANCE 

World Class Record::::-:--:---=-· :-:--::-::-7-::--:::-:o---:-~-.,--=--:-----318.128 mi. 
Mrs. Paulette Weber, France, F-AMAQ Balloon of the Roubaix 
(Nord) at Villers, May 8-9, 1953. 

National (U.S.) Record ---------------No official record. 
ALTITUDE No official record. 

DURATION 
SIXTH CATEGORY (10,629,514. 56,502.4 CU. FT.) 

World Class Record 34 hr. 21 min. 36 sec. 
Miss L. lvanova and Miss S. Tonkova, USSR, take-off near the Cen-
tral Aerology Observatory at Dolgoproudnaia, landing at Barachevo, 
Apr. 22·24, 1948. 

National (U.S.) Recor·Q_ ___ _ 
DISTANCE--------------------------------------------

No official record 
No official record. 

--·---------·-No official record. 
(56,537.714. 77,690.8 CU. FT.) 

ALTITUDE 
SEVENTH CATEGORY 

DURATION 
World Class Record 4 hr. 

Miss L. lvanova and Miss S. Tonkova, USSR, take-off near the Cen· 
tral Aerology Observatory at Dolgoproudnaia, landing at Barachevo, 

21 min. 36 sec. 

Apr. 22·24 1948, 
National (U.S.) RecorQ_ ______________________ No official record. 

DISTANCE No official record. 
ALTITUDE _ _ ___ No official record. 

DURATION 
EIGHTH CATEGORY (77,726.114 • 105,942 CU. FT.) 

World Class Record 34 hr. 21 min. 36 sec. 
Miss L. Ivanova and Miss S. Tonkova, USSR, take-off near the Cen· 
tral Aerology Observatory at Dolgoproudnaia, landing at Barachevo, 
Apr. 22-24, 1948. 

National (U.S.) Recor"----·----------------· No official record. 
DISTANCE ---------------·------------No official record. 
ALTITUDE No official record. 

NINTH CATEGORY (105,977.314 • 141,256 CU. FT.) 
DURATION 

World.Class Record 34 hr. 
Miss L. Ivanova and Miss S. Tonkova, USSR, take-off near the Cen· 
tral Aerology Observatory at Dolgoproudnaia, landing at Barachevo, 

21 min. 36 sec. 

Apr. 22-24, 1948. 
National (U.S.) Record No official record. 

No official record. 
----------------------No official record. 

DISTANCE 
ALTITUDE 

DURATION 
TENTH CATEGORY (141,291.314 CU. FT. OR OVER) 

World Class Record _34 hr. 21 min. 36 sec. 
Miss L. lvanova and Miss S. Tonkova, USSR, take-off near the Cen· 
tral Aerology Observatory at Dolgoproudnaia, landing at Barachevo, 
Apr. 22-24 1948. 

National (U.S.) Record ·---------------:>N."o official record. 
DISTANCE ·--------- ---------------''!.~0 official record. 
ALTITUDE o official record. 
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ROTORPLANES-(Class E) 
DISTANCE AIRLINE 

World Class Record------------- ----,---
Miss Hanna Reitsch, Germany, FW. 61. V2, D-EKRA helicopter, from 
Stendal airport to Tempelbof airport, Oct. 25, 1937. 

_67.713 mi. 

National (U.S.) Record --------- _____________ No official record. 
DISTANCE, CLOSED CIRCUIT No official record. 
ALTITUDE No official record. 
SPEED FOR 12.43 MI. __ No official record. 

F.A.I. COURSE RECORDS 
LOS ANGELES TO NEW YORK, N. Y. 

World Class Record------____ 652.522 mph. 
Lt. Col. Robert Scott, USAF, United States, Republic F-84F Thun
derstreak, Wright J -6SB3 jet engine, from Los Angeles Io.ternatioaal 
Airport to Floyd Bennett Field, Brooklyn, March 9, 1953. Distance 
(Center to Center): 2,445.90 statute miles. Elapsed time (Center to 
Center): 3 hrs., 44 min., 53.88 sec. 

National (U.S.) Record Same as above. 
NEW YORK, N. Y., TO LOS AXGELES, CAL. 

World Oass Record • 5'io'..!M!I mph. 
Lt. John l\1. Conroy, USANG, United States, North American F-815 .'l.. 
Sabre Jet, General Electric J-47-13 jet engine, May 21-22, 1955 (Gli(T). 
Distance: (Center to Center): 2,445.9 statute miles. Elapsed time: 
4 hrs., 24 min., 26.64 sec. 

National (U.S.) Record Same as above. 
LOS ANGELES-NEW YORK-LOS ANGELES 

\Vorld Class Recor --- 432..616 mph. 
Lt. John M. Conroy, USANG, United States, North American F-86 A 
Sabre Jet, General Electric J-47-13 jet engine, May 21·23. 1955 {GKT). 
Distance, (Twice Center to Center): 4,891.8 statute miles; e~ 
time: 11 hrs., 18 min., 27.0 sec. 

National (U.S.) Record . Same as above. 
WASHINGTON, D. C. TO HAVANA,CU~A 

World Oass Record __ 31~ mph. 
Woodrow W. Edmondson, United States, North .'uuerican P-51 mOIIII
plane, Packard Rolls Royce 1,450 bp engine, £rom W~ Na
tional Airport to Rancho Boyeros Airport, NoY. 25, 194;. ~ 
Time; 3 hr. 37 min. 28.6 sec. 

National (U.S.) Record----------------·-------Silme as.above 
HAVANA, CUBA TO WASHINGTON, D. C. 

World Class Record --:--=-;----:-=---;:;~-;--.---;---;::-=- ------350.328 mph. 
Woodrow W. Edmondson, United States, North American PeS] _. 
plane, ·Packard Rolls Royce 1,450 hp engine, £rum Raucbo ~ 
Airport to Washington National Airport, Nov. 27, 1947. Ela~ n.e: 
3 hr. 15 min. 13 sec. 

National (U.S.) Record_ --- s-eas above 
CAPETOWN, AFRICA TO LONDON, ENGLAND 

World Oass Record- ··--------- ----- --- ---------· ..... --- 452.:'60 mph. 
W /C A. H. Humphrey, pilot; Sqdn. Ldr. D. Bower and SeidL Lclr. 
R. F. B. Powell, navigators; Great Britain, Eaglish Electric~ 
B. MK II WH 699 aircraft. 2 Rolls Rayce Avon R.A.3 jet ........ 
Dec. 19, 1953. Elapsed time: 13 hr., 16 min., 25.2 sec. 

National (U.S.) Record._ . ·-. ~o ofticial record. 
LONDON, ENGLAND TO ROME, ITALY 

World Oass Record -------.+0'.219 mph. 
John Cunningham and P. 0. Bugge, Great BritaiD, de :S. I 
Comet DH-106 Mark I, 4 de Havilland Ghost Jlarlt I jet ......._ 
Mar. 16, 1950. Elapsed Time:: 1 hr. 58 min. 37 sec:. 

National (U.S.) Record _______ No o&ial reconl 

ROME, ITALY TO LONDON, ENGLAND 
World Oass Record ---::-::::--::---:=----=---::.-~-:---:--:·------·-453.308 mpb. 

. John Cunningham and P. 0. Bugge, Great Britaia. de Bnill..., 
Comet DH-106 Mark I, 4 de Havilland Ghoat Mark I jet ....... 
Mar. 16, 1950. Elapsed Time: 1 hr. S8 min. 04 !lee. 

National (U.S.) Record - ----- ___ No otkial reconl 
PARIS, FRANCE TO SAIGON, FRENCH INDO-CHIN." 

World Class Record ------ ------·-- 67.!1t216 mpiL. 
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Miss Maryse Hilsz, France, Caudron Simoun C. 635 airplane, Henault 
engine, from Le Bourget Airport to Tan Son Nhut Airport, Vee. 
19-23, 1937. Elapsed Time: 96 hr. 36 min. 15 sec. 

National (U.S.) Record__________________ _ ______ No official record. 

PARIS, FRANCE TO HANOI, FRENCH INDO-CHINA 
World Class Record ----------------- .... 111.976 mph. 

Andre Japy, France, Caudron Simoun airplane, Renault 6Q01, number 
71 motor, from Le Bourget, Paris to Gia Lam Airport, Hanoi, Nov. 
15-18, 1936. Elapsed Time: 50 hr. 59 min. 49 sec. 

NEW YORK, N. Y. TO LONDOK, ENGLAXD 
World Class Record . -···· ··-··········- -··· .............. ···········-····---Speed, 885.703 kmph (550.349 mph) 

Capt. ]. \V. Hackett, pilot; P. ]. ~Ionneypenny, navigator; Great 
Britain, English Electric Canberra PR ~lk. 7 aircraft, 2 Rolls Royce 
"Avon" turbojet engines, August 23, 1955. 

National (U.S.) Record ---······-····-····-···---···----···········--···Speed, 272.345 kmph (1f9.227 mph) 
Henry T. l\Ierrill and John S. Lambe, pilots; United States, Lockheed 
Electra Monoplane, l'ratt & \Vhitney SHI Engine, :lt!ay 9-10, 1937. 
Elapsed time: 2C. hrs., 29 mins., 45 sees. 

LO:'<DON, ENGLAl\"D TO NEW YORK, K. Y., TO LOXDON, ENGLAND 
World Class Record ----·-····--·-·-···-···-· .............. ·-···-·····-----Speed, 774.935 kmph (481.521 mph) 

Capt. J. W. Hackett, pilot; P. J . .\lonneypcnny, navigator; Great 
Britain, English Electra Canberra PK ~lk. 7 aircraft, 2 Rolls Royce 
"Avon" turbojet engines, August 23, 1955. Elapsed time: 14 hours, 21 
minutes, 45.5 seconds. 

National (U.S.) Record -------------······- --------··-------.None established 
LONDON, ENGLAND TO MELBOURNE, AUSTRALIA 

World Class Record·-···· ····--···· ... ···-······ ... __ ···-···--------···-··. --· ···--·····. ·······--··· 293.608 mph. 
Capt. W. Baillie, pilot; Great Britain, BEA Vickers Viscount 700 
G-AMA V airplane, 4 RoJ.Is Royce Dart 503 RDA3 engines, Oct. 
8-10, 1953. Elapsed time: 35 Ius., 46 min., 47.6 sec. 

National (U.S.) Record ___ · 121.267 mph. 
Roscoe Turner and Clyde Pangborn, Boeing 247-D monoplane, 2 Pratt 
and Whitney supercharged 550 hp engines, Oct. 20-24, 1934. 

LONDON, ENGLAND TO SYDNEY, AUSTRALIA 
World Class Record ·-----········---····-··········--··---- -------- .130.309 mph. 

F/0 A. E. Clouston and Victor Ricketts, Great Britain, de Havilland 
Comet monoplane, 2 D. H. Gipsy VI engines, Mar. 21-26, 1938. Elapsed 
Time: 80 hr. 56 min. 

National (U.S.) Record .. _______________ No official record 
SYDNEY, AUSTRALIA TO LONDON, ENGLAND 

World Class Record ·---···--·- 81.261 mph. 
F /0 A. E. Clouston and Victor 'licketts, Great Britain, de Havilland 
Oomet monoplane, 2 D. H. Gipsy VI engines, Mar. 21-26, 1938. Elapsed 
Time: 130 hr. 3 min. 

National (U.S.) Record ----····------------·----------·-··-·-·· ____ .. No official record. 
LONDON, ENGLAND TO WELLINGTON, NEW ZEALAND 

World Class Record·---------------·--------------·- ________ 194.657 mph. 
Air Commodore N. H. d'Aeth, Squadron Leader J. S. Aldridge, J..'light 
Lt. D. D. Hurditch, and crew, Great Britain, Modified Avro Lancaster 
Aries, 4 Rolls Royce Merlin engines of 1,200 hp each, Aug. 21-24, 1946. 
Elapsed Time: 59 hr. 50 min. 

National (U.S.) Record·----------------·- No official record 
WELLINGTON, NEW ZEALAND TO LONDON, ENGLAND 

World Class Record ---------------·· 83.454 mph 
A. F. Clouston and Victor Ricketts, Great Britain; D. H. Comet air· 
plane, 2 D. H. Gypsy VI engines, Mar. 20-26, 19311. Elapsed Time: 
140 hr. 12 min. 

National (U.S.) Record________ No official record 
LONDON, ENGLAND TO CAPETOWN, AFRICA 

World Class Record __ ·-· ··-··-·· ·····--·-·····-· --·· -······--· -----------···-··--·----· 486.581 mph. 
W /C G. G. Petty, pilot; Sqdn. Ldr. T. P. MacGarry and Sqdn. Ldr. 
]. McDonald Craig, navigators; English Electric Canberra B. MK II, 
WH 699 aircraft, 2 Rolls Royce Avon R.A.3 jet engines, Dec. 17, 1953. 
Elapsed time; 12 hr., 21 min., 3.8 sec. 

National (U.S.) Record_______________ No official record. 

LONDON, ENGLAND TO KARACHI, INDIA 
World Class Record --------·· ---....256.110 mph 

S/Ldr. Neville Duke, Great Britain, Hawker Fury K.857, Bristol 
Centaurus XVIII 2,500 hp engine, May 12, 1949 Elapsed time: 15 hr., 
18 min., 36 sec. 

National (U.S.) Record No official record. 
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LONDON, ENGLAND TO DARWIN, AUSTRALIA 
World Class Record ----------------------------189.523 mph. 

Air Commodore N. H. d'Aeth, Squadron Leader J, S. Aldridge, Flight 
Lt. D. D. Hurditch, and crew, Great Britain, Modified AvTo Lancaster 
A.rie11, 4 Rolls Royce Merlin engines, 1,200 bp each, Aug. 21-22, 1946. 
Elapsed Time: 45 hr. 35 min. 

National (U.S.) Record ------- No official record. 
PARIS, FRANCE TO TANANARIVO, MADAGASCAR 

\Vorld Class Record .391 mpb. 
Genin and Robert, France, Caudron Simoun airplane, Renault 180 hp 
engine, from Le Bourget airport to h·ato airport, Dec. 18-21, 1935. 
Elapsed Time: 57 hr. 35 min. 21 sec. 

National (U.!") Record--·------ No official record. 
TOKYO, JAPA~ TO LONDON, ENGLAND 

\Vorld Class Record -=-=--=~---==---=~----=-----101.193 mpb. 
Masaaki Linuma and Kenji Tsukaloshi. Japan, Kamikase monoplane, 
type Kan'gane, Mitsubishi Na.kajim.a. 550 hp engine, Apr. 6-9, 1937. 
Elapsed Time: 94 hr. 17 min. 56 sec. 

National (U.S.) Record __ ___No official reconl. 
ROME, ITAL'Y TO RIO DE JANEIRO, BRAZIL 

\Vorld Class Record --o---:--:~--:-:-::-::--::--=--...,...,=--::-:-::-----JM..9Z3 mph. 
Attileo Biseo, Magg. Amedeo Paradisi, S. Ten. Giovanni Vitalini Sac
coni, pilots: Uhaldo Ardu, mechanic; Giovanni Cubeddu, radio opera
tor; Italy, S.79 1-Bise airplane, 3 Alfa Romeo 126 RC.34 750 bp eugines, 
Jan. 24-25, 1938. Elapsed Time: 41 hr. 32 min. 

National (U.S.) Record ---- No oflicial recxml. 
ROME, ITALY TO ADDIS ABABA, ETffiOPA 

World Class Record ----·-·-- ~mph. 
M. Lualdi, G. Mazzotti and E. Valente, pilots; S. Pinna, radio teleg
rapher and G. Guerrini, mechanic; Italy; Fiat BR. 20 L airplane. 2 
Fiat Asso 80 1,000 bp motors, Mar. 6-7, 1939. Elapsed Time: 11 hr. 
25 min. 

National (U.S.) Record . ___ _____ _ _:-;-o official record. 

BERLI~. GERMA);Y TO NEW YORK, N. Y., 
World Class Record . .158.759 mph. 

Alfred Henke and Rudolf Freiberr \"on Moreau, pilots; Paul DierbeJ'If, 
radiomecanicien and Walter Kober, radiotelegrapbiste; Germany, 
Focke-Wulf FW 200 Condor airplane. 4 BMW 132 L motors, 750 lip 
each, Aug. 10-11, 1938. Elapsed Time: 24 hr. 56 min. 12 sec. 

National (U.S.l R~cord __ No olicial receal 
NEW YORK, N. Y. TO BERLT~, GEK\IA::'\1:' 

\Vorld Class Record . -----------------l99.48m]l]l. 
Alfred Henke and Rudolf Freiherr von !\lorean. pilots: Paul Die:rberg, 
radiomecanicien, and Walter Kober, radiotelegrapb1ste; German.,-; 
Focke-Wulf FW 200 Condor airplane, 4 BMW 132 L motors. 750 hp 
each, Aug. 13-14, 1938. Elapsed Time: 19 hr. 55 min. 1 sec. 

National (U.S.) Record·---··--· ___ No alicia! reeord. 
BERLIN, GERMANY TO TOKYO, JAPAN 

World Class Record ---- ----:-::---- ····--·-- n9.4M mph. 
Alfred Henke and H. R. Freiberr von Moreau, pilots; P. Diedlac, 
radiomecanicien; W. Kober, radiotelegraphiste. and G. Kolme, 1M
chanic; Germanv, Focke-\Vulf 'FW 200 Condor airplane: 4 BMW 13% L 
motors, 750 hp each, from Tempelbof to Tachikawa, Nov. 28-30, 1._ 
Elapsed Time: 46 hr. 18 min. 19 sec. 

National (U.S.) Record---------------------------No o5cial retmd 
BERLIN, GERMANY TO HANOI, FRENCH INDO-CHINA 

World Class Record----------- --------·- ...... 15lmpL 
Alfred Henke and H. R. Freiherr von Moreau, pilots; P. Die...._, 
radiomecanicien; W. Kober, radiotelegraphiste, and G. Kobac, me-
chanic; Germany, Focke-Wulf FW 200 Condor airplane; 4 BliiW 13:! L 
motors, 750 hp each, from Tempelhof to Gia Lam, Nov. 28-30, 1• 
Elapsed Time: 34 hr. 17 min. 27 sec. 

National (U.S.) Record.-·-----------------·------!'1" oSeial TeCOI'cl. 
LONDON, ENGLAND TO PARIS, FRANCE 

World Class Record -----·---------- ---- ----47S mpb. 
Lt. Comdr. M. J. Lithgow, Great Britain; Vickers-Armstmtag Su,.....n.e 9wilt :Muk 
IV, WK.198 aircraft, Rolls Royce Avon RA.7 jet engine, Jllly 5. ~ 

National (U.S.) Reco No olieial ~ 
PARIS, FRANCE TO LONDON, ENGLAND 

World Oass Record ------·-··· ___ -····· 664.4Z5mp)a. 
Lt. Comdr. M. J. Lithgow, Great Britain, Vickers-Armlt'!'01118: ~r!ne Swift '\lark 
IV, WK.198 aircraft, Rolls Royce RA.7 jet engine, July S, 1953. 

National (U.S.) Record No olioW --.1, 
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LONDON, ENGLAND TO CAIRO, EGYPT 
World Class Record ·-···-···--- ___ ... ··-·· . ..... ... . ..... Speed, 888.054 kmph (551.810 mph) 

Peter Hillwood, D.F.C. pilot, D. A. \Vatson, D.F.C., navigator, Great 
Britain, English Electric Canberra l\lk. 8 2 Rolls Royce "Avon" 
engines, February 16, 1956. Elapsed time: 3 hours, 57 minutes, 18.9 
seconds. 

National (U.S.) Record ......... ···-··--·····-· ··-·······-····--··---------··------None established 
CAIIW, EGYPT TO LONDON, ENGLAND 

World Class Record-------------··--------- 385.887 mhp. 
John Cunningham, D.S.O., D.F.C., Great Britain, de Havilland 
DH lOb Mark I Comet, 4 Ghost D. Gt. 3 jet engines, May 11, 
1950. Elapsed Time: 5 hr. 39 min. 21.7 sec. 

National (U.S.) Record _ ----··---- ------·------.. No official record. 
LONDON,. ENGLAND TO COPENHAGEN, DENMARK 

World Class Record . 541.417 mph. 
Janusz Zurakowski, Great Britain, Gloster Meteor Mk. F8 V2468, 2 
Rolla Royce Derwent V jet engines, Apr. 4, 1950. Elapsed Time: 1 hr. 
S min. S sec. 

National (U.S.) Record ------·--------------·-----No official record 
COPENHAGEN, DENMARK TO LONDON, ENGLAND 

World Class Record ... 500.670 mph. 
Janusz Zurakowski, Great Britain, Gloster Meteor Mk. F8, 2 Rolls 
Royce Derwent V jet engines, Apr. 4, 1950. Elapsed Time; 1 hr. 11 
min.· 17 sec. 

National (U.S.) Record ----------·--·---··-----····No official record 
GIBRALTAR TO LONDON, ENGLAND 

World Class Record·-----------------------435.886 mph. 
Group Capt. A. C. P. Carner, Great Britain, de Havilland Hornet 
F Mark III, 2 Rolls Royce Merlin 130, 2,030 hp engines, Sept. 19, 
1949. Elapsed Time: 2 hr. 30 min. 21 sec. 

National (U.S,) Record----·-·------···----·---·· No official record. 
LONDON, ENGLAND TO LAVALETTE, FRANCE 

'\\'orld Class Record -·---· 387.896 mph. 
Lt. Commander W. R. MacWhirter, Lt. P. C. S. Chilton, Lt. 
D. A. Hook and Lt. D. W. Morgan, Great Britain, Hawker XI Sea 
Fury, Bristol Centaurus XVIII 2,560 hp engine, July 19, 1949. Elapsed 
time: 3 hr. 20 min. 49 sec. 

National (U.S.) Record _____ No official record 
LONDON, ENGLAND TO KHARTOUM, EGYPT 

World Class Record_____________ ---------- .481.126 mph. 
Grp. Capt. John Cunningham, Great Britain, de Havilland Comet, 
Series 2, G-AMXA, 4 Rolls Royce Avon 503 engines, Jan. 22, 1954. 
Elapsed time: 6 hr., 22 min., 7.2 sec. 

National (U.S.) Record ·------------ No official record. 
BELFAST, ffiELAND TO GANDER, NEWFOUNDLAND 

World Class Record___ ,=-----:----=--=--=---:---,.----481.099 mph. 
Roland P. Beamont, pilot; D. A. Watson, navigator; R. Rylands, radio 
operator, Great Britain, English Electric Canberra B. Mark 2, WD 940 
aircraft, two Rolls Royce Avon RA 3 jet engines, Aug. 31, 1951. Dis· 
tance: 2,071.7 mi.; Duration: 4 hr. 18 min. 24.4 sec. 

National (U.S.) Record No official record. 
LONDON, ENGLAND TO BRUSSELS, BELGIUM 

World Class Record ,-.,...,.--------=----:-----665.890 mph. 
David W. Morgan, Great Britain, Vickers Armstrong Supermarine 
Swift, Rolls Royce Avon R.A.7 jet engine, July 10, 1952. Elapsed 
time: 18 min., 3.3 sec. 

National (U.S.) Record ---------------------No official record. 
LONDON, ENGLAND TO 'fRIPOLI, LYBIA 

World Class Record -· ·- 538.119 mph. 
Squad. Ldr. L. C. E. De Vigne, pilot; Fit. Lt. P. A. Hunt, navigator; Great Britain, 
English Electric Canberra, BMK2, 2 Rolls Royce Avon MK.1 jet engines, from London 
Airport to Castel Benito Airport, Feb. 18, 1952. Elapsed time: 2 hr., 41 min., 49.5 sec. 

GANDER, NEWFOUNDLAND TO BELFAST, IRELAND 
World Class Record ··-·-----·------· --------605.527 mph. 

Wing Comm. R. P. Beamont, pilot; P. Hillwood, co·pilot; D. A. Watson, navigator, 
Great Britain, English Electric Canberra VX 185, two Rolls Royce Avon engines, Aug. 
26, 1952. 

BELFAST-GANDER-BELFAST 
World Class Record_______________ 411.992 mph. 

Wing Comm. R. P. Beamont, pilot; P. Hillwood, co-pilot; D. A. Watson, navigator, 
Great Britain, English Electric Canberra VX 185, two Rolls Royce Avon engines, Aug. 
26, 1952. 

4~6 



OFFICIAL RECORDS 

LONDON, ENGLAND, TO CHRISTCHURCH, NEW ZEALAND 
World Class Record ___ -------- -------::::--::------:,------·493.540 mph 

Fit. Lt. R. L. E. Burton, pilot; Fit. Lt. D. H. Gannon, navigator; 
Great Britain, English Electric Canberra P.R. MK III WE 139 air· 
plane, 2 Rolls Royce A\·on R.A. 3 jet engines, Oct. 8·9, 1953. Elapsed 
time: 23 hr., 50 min., 42 sec. 

National (U.S.) Record ---------No official Teeord. 
LOS ANGELES, CALIFORNIA, TO PARIS, FRANCE 

World Class Record---·----·- _______ ... ____ .... --------- _ ----276.311 mph. 
Capt. Charles Billet, pilot; Philippe Wertheimer, co-pilot; Robert 
Girard, radio operator; Pierre Lemaitre. mechanic, France; Douglas 
DC-6, Pratt & Whitney R-2800 engine on May 28·29., 1953. Elapsed time: 
20 hr., 26 min. 

National (U.S.) ttecord-----------------------_____ No official ruord. 
LONDON, ENGLAND, TO BASRA, ntAQ 

\Vorld Class Record---------::-
Fiight Lieut. R. L. E. Burton, pilot; Flight Lieut. D. H. 
Navigator; Great Britain; English Electric Canberra P.R. 
aircraft, 2 Rolls Royce Avon R.A. 3 jet engines, Oct. 8, 1953. 
time: 5 hr., 11 min., 5.6 sec. 

Gannnn. 
XKm 
Elapsed 

5-44.327 mpb. 

National (U.S.) Record_ _____________________ :So ollic:ial ream!. 

LONDON, ENGLAND, TO COLOMBO, CEYLON 
\Vorld Class Record __ ·-- - ---·---:=--:--::-:--:------Sl9•4QI mph. 

\Ving Comdr. L. M. Hodges, pilot; Sqdn. Ldr. R. Currie, ~avigator, 
Great Britain; English Electric Canberra P.R. MK VII, 2 Rolls Royce 
Avon R.A. 7 jet engines, Oct. 8·9, 1953. Elapsed time: 10 hr., 25 miD.. 
21.5 sec. National (U.S.) Record ___________________ _ 

LONDON, ENGLAND, TO AMSTERDAM, HOLL'\ND 
World Class Record---=------:::---::--...,--...... --...,----------571.Sll mph. 

Lt. J. R. S. Overbury, RN, pilot; Great Britain, Hawker Sea Hawk 
F.B. 3 airplane, Rolls Royce Nene Mark 101 jet engine, from Boving. 
ton Airport to Sehipol Airport. July 29, 1954. Elapsed time: 23 miD.. 
30.9 sec. 

National (U.S.) Record ____ _ ____________ :so oftic:ial record. 

HAVANA, CUBA, TO MADRID, SPAIN (COID£ERCIAL TR..'\NSPORT) 
World Class Record_. -:--:-:---,-,-~--=,--~---=-----:----:::------l03.936 mph. 

Ramon de Ia Pena :Moulie, pilot; Sres Pena, Imaz, Martinez, ~ 
G. Usera, Balaguer y San Salvador, crew; Spain, Iberian. Airliaes 
Lockheed Super Constellation, L-1049E, 4 Wright Turbo Compamld 
engines, October 23·24, 1954. Elapsed time; 15 hr., 3) min. 

National (U.S.) Record .• :So olic:ial record. 
NEW YORK, NEW YORK, TO MADRID, SPAIN (C0::\1::\IERCIAL TRANSPORT) 

World Class Record ____ ... 371!..Wl mph. 
Cecilio Imaz Batida, pilot; Bengoa, Rein Loring, G. User&, Ve&a S. 
Salvador and Vicente y Triguero, crew; Spain, Iberian Airlines Lodo::
heed Super Constellation, L-1049E. 4 Wright Turbo Compound ~ 
November 26-27, 1954. Elapsed time: 9 hr., 26 miD. 

National (U.S.) Record --------------'lfo a8icill1 record. 
PARIS, FRANCE, TO NICE, FRANCE 

World Class Record _ -------~ . 
Gerard Muselli, pilot; E. Corniglion-Molinier, navigator; ~ 
Mystere IV N, "Avon" turbojet, .,.-ith afterburner, Juue 1S, ms. 
Elapsed time: 41 min., 55.8 sec. 

National (U.S.) Record ___ _ 
OTTAWA, CANADA, TO LO!'mON, E...~GLAND 

\Vorld Class Record.--------;-·----·-------·---=:--,::----.· _______ 496,83f mpb. 
Sqd. Ldr. I. G. Broom, p1lot; Sqd. Ldr. D. Bower .m Sqd. 14-. 
R A. Seymour, navigators; Great Britain, English Electric Olaallerra 
"Aries IV," 2 Rolls Royce "Avon" Mark I jet e:agiaes. Jtme Z'-311,. 
1955. Elapsed time: 6 hr., 42 min., lZ sec. . 

National (U.S.) Record. ------------·--·---No o5tia1 ~-
LONDON ENGLAND TO BAGHDAD, IRAQ 

World' Class Record - -----·-- ---·- - -·--·-· - -St-d. ll"2.41iJ ..... (513.4111 mph) 
Wing Comdr. John Finch, pilot; Squad. Ldr. J, R. T::mner. co-.lliilM; 
Fit. Lt. A. Sacks and Fit. Lt. D. Fish, navigatoJ"S; J.C.L.R.. lAJIIIIe 
and B. A. 1\:leries; Great Britain, Vickers Armstrong Va.liant Bl WP 
209 aircraft, 2 Rolls Royce "Avon" RA 14 turbojet eaciaes,. .\..-t 
7-8, 1955. Elapsed time: 4 hours, 51 minutes, 28.8 set:!OIIds.. 

National (U.S.) Record ----------- --------~---·--··-·- ••. N.e es.,a.lled 
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SI~GAPORE, MALAYA TO DARWIN, AUSTRALIA 
\Vorld Class Record ____ ..._ ________________________________ ------------ .. Speed, 834.218 kmph (518.358 mph) 

\Ying. Comdr. John Finch, pilot; S9d. Ldr .. J. R. Tanner, co-pilot; 
Fit. Lt. A. Sacks and Fit. Lt. D. Ftsh, na\·tgators; J.C.L.R. LaBelle 
tmd B. A. l\Ieties; Great Britain, Vickers Armstrong Valiant Ill \\'P 
209 aircraft, 2 Rolls Royce "Avon" RA 14 turbojet engines, July 31, 

. 1955. Elapsed time: 4 hours, 00 minutes, 50.1 seconds. 
National (U.S.) Record ---------· ................................... ····--·-····--··-····------------········None established 

!..ONbON, ENGLAND TO NEW YORK, N. Y. 
World Class Record _________ .. . . . ... . ............. ·················-··Speed, 742.097 kmph (~61.117 mph) 

Capt. J. \V ... Hackett, pilot; P. J. )[onneypenny, navigator; Great 
Britain, English Electric Canberra PR )IK. 7 aircraft, 2 Rolls Royce 
··'~'on" turbojet engines, August 23, 1955. Elapsed time: 7 hours, 29 
mmutes, 56.7 seconds. 

National (U.S.) Record -------------------------------None established 

OFFICIAL NATIONAL TRANSCONTINENTAL AND INTER-CITY RECORDS 

WEST TO EAST TRANSCONTINENTAL (JET PROPELLED) 
Lt. Col. Robert R. Scott USAF United States, Republic F-84F Thunderstreak, \Vright 
J -6SB3 jet engine, from II;ternati.;nal Airport, Los Angeles, Calif., to Floyd B~nnett Field, 
lhooklyn, N. Y., March 9, 1955. Distance (Center to Center): 2,445.90 statute miles; Elapsed 
time (Center to Center): 3 hours, 44 minutes, 53.88 seconds. Average Speed: 652.522 mph. 

WEST TO EAST TRANSCONTINENTAL (MULTI-ENGINE MILITARY AIRCRAFT) 
Col. C. S. Irvine. pilot: Lt. Col. G. R. Stanley, co-pilot: Lt. Col. F. J. Shannon. Maj. K. T. 
Royer, Capt. W. J. Bennett, Capt. R. A. Saltzman, M/Sgt. D. E. West, T/Sgt. J. F. 
Broughton, crew; USAAF; Boeing B-29 monoplane, 4 Wright R-3350-23A engines; from 
Burbank, Cal. to Floyd Bennett Field, Brooklyn, Dec. 11, 1945. Distance: 2,457 mi. Elapsed 
Time: 5 hr. 27 min. 19.2 sec. Average Speed: 450.385 mph. 

LOS ANGELES, CAL. TO MEXICO CITY, D. F. 
A. Paul Mantz, North American F-51 monoplane, NX-1204, Packard built Rolls Royce 
Merlin 1,450 hp engine, from Lockheed Air Terminal, Burbank to Mexico City Airport, 
Mar. 8, 1950. Distance: 1,560.767 mi. Elapsed Time: 3 hr. 34 min. 45 sec. Average Speed: 
436.070 mph. 

WEST TO EAST TRANSCONTINENTAL (SINGLE RECIPROCATING ENGINE-SOLO) 
Joe DeBona, North American F-51C, N 5528 N, Packard Merlin 1650 engine, from Los An
geles International Airport to Idlewild Airport, Mar. 31, 1954. Distance: 2,469.92 mi. Elapsed 
time: 4 hr., 24 min., 17 sec. Average speed: 560.744 mph. 

WEST TO EAST TRANSCONTINENTAL (COMMERCIAL TRANSPORT AIRCRAFT) 
Capt. Joseph B. Glass, pilot; ]. W. Hayes, 1st officer; H. W. Hornbach, flight engineer; and 
39 passengers; American Airlines" Douglas DC-7, 4 Wright Turbo Compound 3,250 hp. en
gines, from Los Angeles Internatic•nal Airport to Idlewild, N. Y., Mar. 29, 1954. Distance: 
2,469,92 mi. Elapsed time: 5 hr., 10 min. Average speed: 400.528 mph. 

EAST TO WEST TRANSCONTINENTAL (SINGLE RECIPROCATING ENGINE-SOLO) 
A. Paul Mantz, North American P-51 monoplane, NX-1202, Packard Merlin 1,650 engine, 
1,450 hp, from La Guardia Airport, Jackson Heights, L. I., N. Y., to Lockheed Air Terminal, 
Burbank, Cal., Sept. 3, 1947. Distance: 2,453.805 mi. Elapsed Time: 7 hr. 00 min. 4 sec. 
Average Speed: 350.488 mph. 

EAST TO WEST TRANSCONTINENTAL (MULTI-ENGINE MILITARY AIRCRAFT) 
Capt. Boyd L. Gr~baugh, pilot; Capt. J. L. England, co-pil_ot; and M/Sgt. R. R •. Pierron, 
M/Sgt. D. H. Atkms, M/Sgt. T. L. Wolfe, T/Sgt. D. B. Sm1th, crew; USAAF, Boemg B-29 
monoplane, 4 Wright R-3350-23A engines, from La Guardia Airport, L. I., N. Y., to Lockheed 
Air Terminal, Burbank, Cal.. Aug. 1, 1946. Distance: 2,453.805 mi. Elapsed Time: 7 hr. 
28 min. 3 sec. Average Speed: 328.598 mph. 

LOS ANGELES, CAL. TO WASHINGTON, D. C. 
Lt. Col. H. F. Warden,_ pilot; Capt. G. W. Edwards, co-pilot; Douglas XB-42 monoplane, 
2 Allison V-1710-129 engmes, 1,820 hp each, from Long Beach Municipal Airport to Bolling 
Field, Anacostia, D. C., Dec. 8, 1945. Elapsed Time: 5 hr. 17 min. 34 sec. Distance: 2,295 mi. 
Average Speed: 433.610 mph. 

LOS ANGELJ!=S, CAL TO M_IAMI, FLA. (TRANSPORT AIRCRAFT) 
Capt. David P: Gannon, pilot; Capt. L. ]. Royal,_co-pilot; National Airlines, Douglas.DC-7, 
N 82054, 4 Wnght Turbo Compound 3250 hp engmes from Clover Field Santa Momca, to 
Miami International Airport, Nov. 21, 1953. Elapsed time: 5 hr., 50 min.: 12 sec. Distance: 
2,341.32 mi. Average speed: 401.140 mph. 

LOS ANGELES, CAL. TO JACKSONVILLE, FLA. (TRANSPORT AIRCRAFT) 
Capt. Thomas P. Ra)l and W. Lee McBride, III, pilots; crew of three; Delta-C&S Air Lines, 
Douglas DC:7, 4 Wn,g~t Tur"t>o Compound 3,250 hp engines, from Clover Field, Santa Moni<;;a, 
to Jacksonville ~umc1pal Airport, Mar. 18, ].954. Elapsed time: 5 hr., 29 min., 33 sec. Dis
tance: 2,154.448 mi. Average speed: 392.252 mph. 
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LOS ANGELES, CAL. TO TAMPA, FLA. (TRAXSPORT AIRCRAFT) . . , 
G. T. Baker, pilot; ]. Bailey, co-pilot; and 17 passengers; North'Yest Arrhnea D<?uglas DC-6, 
NC-90891 4 Pratt and Whitney 2 100 hp engines, from Clover Fteld, Santa Momca to Drew 
Field, J.;ne 3, 1947. Elapsed Tim~: 6 hr. 5 min. 10 sec. Distance: 2,157 mi. Average Speed: 
354.413 mph. 

LOSCa~~Gfi.~~~; ifLno~nA7nlfrT{V_ ~1lier, Delta C&S Air Lines'.Douglas DC-7, 4 W;i~ht 
3,250 hp Turbo Compound engines, from Clover Field, Santa !I_Iomca, to Atlanta. Mumctpal 
Airport, Apr. 9, 1954. Elapsed time: 5 hr., 15 min., 26 sec. Dtstance: 1,9«.01 mt. Average 
speed: 369.174 mph. 

LOS ANGELES, CAL. TO CHARLESTO~. S. C. (TRA?i'SPORT AIRCRAFT). . , 
Cajlt. T. P, Ball and Capt, John Van Buren, pilots, six passengers; Delta_ Atrlines ~ug'!-as 
DC-6, ~ Pratt and Whitney R-2800·CA·l5 1,800 hp engine.s, from Clover .Fteld, Santa. om~ 
to Charleston Municipal Airport, Nov. 6, 1948. Elapsed Ttme: 6 hr. 24 mm. 32 see. Dtstance. 
2,203 mi. Average Speed: ~4.192 mph. 

ATLANTA, GA., TO NEW YORK, N. Y. (TRANSPORT AIRCRAFT) . 
H. T. Merrill and Clifford Zieger, pilots; Eastern Airlines' Lockheed Constellatw~ NC;liJIA, 
4 Wright 3350 engines, 2,500 hp each, from Atlanta Municipal Airport to L:a Gnardia ~-I} 
Aug. 5, 1947. Elapsed Time: 2 hr. 36 min. 20 sec. Distance: 759:Jr!l uu. Average Sp=u: 
291.572 mph. 

NEW YORK, N.Y. TO HAVANA, CUBA . 
Col. A. P. de Seversky, Modified Seversky P-35 monoplane, powered with a Pratt and Wht~· 
ney 1830-9 850 hp engine, from Floyd Bennett Field to Camp Columbia., Havana, Dec. 3, 1931 
Elapsed Time: 5 hr. 3 min. 5.4 sec. Distance: 1,307 mi. Average Speed: 258.735 mph. 

NEW YORK, N. Y., TO HOUSTON, TE."'\:. 
Henry T. Merrill, pilot, ]. D. Scott, co-pilot; Eastern Airlines' Lockheed Constellation. 
NC-102A, 4 Wright 2,100 hp engines from La Guardia Airport, Jackson Heights, L. L to 
Houston Municipal, June 6, 1947. Elapsed Time: 4 hr. 39 min. 3 sec. Distance: 1,425.5 mi. 
Average Speed: 306.504 mph. 

HOUSTON, TEX. ~0 N~W YORK, K. Y. (TRA."'SPORT AIRCRAFT) . 
Henry T. Mer.nll, Ptlot, J. D. Scott, co-pilot; Eastern Airlines' Lockheed Constellatton. 
NC-102A, 4 Wn~ht 2,100 hp eng_ines, from Houston Municipal to La Guaniia Aii1Ion. Jnne 6, 
1947. Elapsed Ttme: 4 hr. 41 mm. 35 sec. Distance: 1,425.5 mi. Average Speed: .JI3j46 mph. 

NEW YORK, N. Y. TO ~IIAMI, FLA. (TRANSPORT AIRCRAFT) 
E. R. Brown1 pilot; E. H. Parker, co-pilot; Eastern Airlines' Lockheed Consteilation, 
4 Wrig-ht engmes, 2,100 hp each, from La Guardia Airport to 36th Stn.ot Air1lort, May 28, 
1947, Elapsed Time: 3 hr. 58 min. 41.2 sec. Distance: 1,096.427 mi. Averacr: Speed: 275.615 mph. 

~UAMI, FLA. TO ~EW YORK, N Y. (TRAKSPORT AIRCRAFT) 
E. R. Brown, ptlot; E. H. Parker, co-pilot; Eastern Airlines' Loclr:heed Constellation, 
NC-102A, 4 Wright engi:tes, 1,200 hp each, from 36th Street Airport to La Guudia Airport, 
May 28, 1947. Elapsed Ttme: 3 hr. 29 min. 1L4 sec. Distance: l,lll6.427 mil. A~ Speed: 
314.477 mph. 

NEW YORK, N. Y. TO NEW ORLE..<\.NS, LA. (TRA.-.;SPORT AIRCRAFli 
H. T. Merrill an~ E. R. Brown. pilots; Eastern Airlines' Lock:heed ~ ~C-108A, 
4 Wright 3350 engmes, 2,500 hp each, from La Gnardia Airport, L. L. to Km.-t International 
Airport, July 23, 1947. Elapsed Time: 3 hr. 52 min. 29.8 sec. Distance: I.lll2.4f6 mi. Average 
Speed: 305.157 mph. 

NEW ORLEANS, LA. TO NEW YORK, N. Y. (TRANSPORT AIRCRAFT) 
H. T. Merrill and ~- R. Brown, pilots; Eastern Airlines' Loclrbeeci. eoa.teDation, NC-108A, 
4 Wright 3350 engmes, 2,500 hp each, from l\loisant Internatiaa:al ~ to La Gnardia 
Airport, L. I., July 23, 1947. Elapsed Time: 3 hr. 35 min. 10.8 sec. ~: U82.466 mi 
Average Speed: 329.714 mph, 

NEW YORK, N. Y. TO WASHINGTON, D. C. 
Capt. Martin L. Smith, USAF, Lockheed P-80 jet-propelled AJ!iaa J ..J3.11 
engine, from La Guardia Airport, Jackson Heights, L. L to W. ' · 11.__ N.atiuaa1 Airport, 
Apr. 21, 1946. Elapsed Time: 29 min. 15 sec. Dist:mc:r:: Zl4 mi. -~~ Speal.: G.97'4 mph. 

MEXICO CITY, D. F. TO NEW YORK N. Y. 
Francisco S:'~abia, (!ee Bee monopla;,e, X-BAKE, Pratt and Wbil:ac:r H~ !11!0 bp ~e. 
from the Mthtary Atrport, Mexico City to Floyd Bennett Fiekl, Kay Jl.. 19S. ~ Tune: 
10 hr. 47 min. 46.8 sec. Distance: 2,087.5 mi. AYerage Speed: lliS..lSl..a. 

HONOLULU, HAWAII TO NEW YORK, N.Y. . 
Lt. Col. Robert E. Thacker, pilot; 1st Lt. John M. .Ard, ~D-~Jilc!t: North American P-82 
monoplan~, 2 .Rolls Royce V-1650 engines, 2,250 hp eaclt, from Hidr:lla :n.w, HOllol~u to 
La Guardta Atrport, Jackson Heights, L. I., Feb. 28, 1947. Elapae& Tbae: 14 hE. 31 mm. 50 
sec. Distance: 4,968.852 mi. Average Speed; ~1.959 mph, 

CHICAGO, ILL: TO ATLANTA, GA. (TRANSPORT AIRCRAFT' 
H. T: Mernll anq S. A. Bell, pilots; Eastern Airlines: .Locldl.;=e<f Coasidlatioa, XC-.11~!.!\, 
4 Wnght 3350 engmes, 2,500 hp each, from Chicago Manic:ipal .Aiqtoeft., bll AtJah MU!Uetpal 
Airport, Aug. 5, 1947. Elapsed Time: 1 hr. 48 min. 20 sec. Dist:aDI:e: S!ILat mi. Average 
Speed: 326.925 mph. 
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ATLANTA GA. TO CHICAGO, ILL. (TRANSPORT AIRCRAFT) 
H. T. Merrill and S. A. Bell, pilots; Eastern Airlines' Lockheed Constellation, NC-108A, 
4 Wright 3350 engines, 2,5'00 hp each, from Atlanta Municipal Airport to Chicago Municipal 
Airport, Aug. 5, 1947. Elapsed Time: 2 hr. 1 min. 55 sec. Distance: 590.281 mi. Average 
Speed: 290.501 mph. 

CHICAGO, ILL. TO LOS ANGELES, CAL. 
Howard R. Hughes, Northrop Gamma monoplane, NR-13761, Wright Cyclone engine, from 
Chicago Municipal Airport to Grand Central Air Terminal, Glendale, Cal., May 14, 1936. 
Elapsed Time: 8 hr. 10 min. 29.8 sec. Distance: 1,734.5 mi. Average Speed: 212.172 mph. 

CHICAGO, ILL. TO MIAMI, FLA. (COMMERCIAL TRANSPORT) 
Capt. N. U. D. Buice and Flight Officer L. F. Woodruff, pilots; F. C. Stevens, Jr., Flight 
Engineer; two stewardesses and 23 passengers; Delta-C & S Air Lines' DC-7 monoplane, 
N-4876 C. 4 Wright Turbo Compound 3,250 hp engines, from Midway Airport to Miami Inter
national Airport, January 13, 1955. Elapsed Time: 2 hr., 43 min., 00 sec. Distance, 1,183.368 
statute miles. Average speed: 435.259 mph. 

CHICAGO, ILL. TO WASHINGTON, D. C. (TRANSPORT AIRCRAFT) 

l.ack Frye, TWA, Northrop Gamma 2-D monoplane, NR-13758, Wright Cyclone 710 hp engine, 
rom Chicago Municipal A1rport to Washington-Hoover Airport, S. Washington, Feb. 18, 1936. 

Elapsed Time: 2 hr. 22 min. Distance: 599 mi. Average Speed: 253.098 mph. 
VANCOUVER, B. C., CANADA TO AGUA CALIENTE, MEXICO 

Frank W. Fuller, Jr., Seversky monoplane, NX-70Y Pratt and Whitney Twin Row Wasp 
1,100 hp engine, from Vancouver Airport to Agua Caliente Airport, Nov. 4, 1937. Elapsed 
Time: 4 hr. 54 min. Average Speed: 244 mph. 

MIAMI, FLA. TO CHICAGO, II.L. (TRANSPORT AIRCRAFT) 
Henry T. Merrill and 1'. L. Foster, pilots; Eastern Airlines' Lockheed Constellation, NC-105A, 
4 Wright 3350 engines1 2,500 hp each, from 36th Street Airport to Chicago Municipal Airport, 
July 16, 1947. Elapsea Time: 3 hr. 56 min. 22 se•:. Distance: 1,183.368 mi. Average Speed: 
300.390 mph. 

VANCOUVER, B. C., CANADA TO OAKLAND, CAL. 
Frank W. Fuller, Jr., Seversky monoplane, NX-70Y, Pratt and Whitney Twin Row Wasp 
1,100 engine, from Vancouver Airport to Oakland Airport, May 28, 1938. Elapsed Time: 
3 hr. 8 min. 43 sec. Distance: 792.5 mi. Average Speed: 251.965 mph. 

MARCH FIELD, CAL. TO MITCHEL FIELD, N. Y. 
Lt. Ben S. Kelsey, USAF, Lockheed XP-38 airplane, 2 Allison liquid cooled 1,000 hp engines, 
Feb. 11, 1939. Elapsed Time: 7 hr. 45 min. 36 sec. Distance: 2,425 mi. Average Speed: 312.5 mph. 

RIVERSIDE, CALIFORNIA, TO PHILADELPHIA, PA. 
Maj. L. J. Stevens, Aircraft Commander; Maj. F. J. Weedman, pilot; Capt. G. L. Fornes, 
Observer; Boeing B-47 Stratojet, 6 General Electric J-47 engines of 5970 hp each, from March 
AFB, Riverside, Calif, to Philadelphia International Airport, Philadelphia, Pa., September 4, 
1955. Elapsed time: 3 hrs., 57 min., 59.2 sec. Distance: 2,337.4 statute miles. Average speed: 
589.294 mph. 

WICHITA, KAN. TO LOS ANGELES, CAL. 
Paul Mantz, Lockheed Orion NR-12222, from Wichita Airport to Union Air Terminal, July 4, 
1938. Elapsed Time: 7 hr. 11 min. 5 sec. Distance: 1,201 mi. Average Speed: 167.160 mph. 

DETROIT, MICH. TO AKRON, 0. 
Louise Thaden, Beechcraft biplane, NC-158351 from Detroit City Airport to Akron Municipal 
Airport, Jan. 21, 1937. Elapsed Time: 40 miD. 43 see. Distance: 123.5 mi. Average Speed· 
181.989 mph. 

DETROIT, MICH. TO MIAMI, FLA. (TRANSPORT AIRCRAFT) 
H. T. Merrill and F. Bennett, pilots; Eastern Airlines' Lockheed Constellation, NC-113A, 
4 Wright 3350 engines, 2,500 hp each, from Willow Run Airport to 36th Street Airport, Aug. 7, 
1947. Elapsed Time: 3 hr. 36 min. 29 sec. Distance: 1,150.455 mi. Average Speed: 318.857 mph 

TAMPA, FLA. TO MIAMI, FLA. (TRANSPORT AIRCRAFT) 
G. T. Baker, pilot; ]. Bailey, co-pilot; and passengers; National Airlines' Douglas DC-6, 
NC-90891, 4 Pratt and Whitney .0,100 hp engines, from Drew Field to 36th Street Airport, 
June 3, 1947. Elapsed Time: 39 min. 13 sec. Distance: 204.429 mi. Average Speed: 312.769 mph. 

LOS ANGELES, CALIFORNIA, TO MEXICO CITY, D. F. (TRANSPORT AIRCRAFT) 
Capt. Roberto Pini, pilot; Guillermo S. Prieto, co-pilot; Cia. Mexicana de Aviaoion Douglas 
DC-6, 4 Pratt and Whitney R-2800 engines, from Los Angeles International Airport to 
Mexico City Airport, Dec. 3, 1950. Elapsed time: 4 hr., 11 min., 50 sec. Distance: 1,551.941 mi. 
Average speed: 369.754 mph. 

MEXICO CITY, D. F., TO LOS ANGELES, CAL. 
A. L. Rodriques, North American P-51-D, NX-33699, Rolls Royce Merlin 68 engine, from 
Mexico City (Balbuena) Airport to Clover Field, Santa Monica, Cal., Dec. 17, 1946. Elapsed 
time; 4 hr., 24 min., 30 sec. Distance: 1,557.5 mi. Average speed: 353.308 mph. 

LOS ANGELES, CALIFORNIA, TO DENVER, COLO. 
Maj. C. E. Good, USAF, North American YF-100.1\, Pratt and Whitney XJ 57-P7-P420-088 
engine, 13,200 hp from Los Angeles International Airport, Los Angeles, Calif. to Lowry Air 
Force Base, Denver, Colo., August I, 1956. Elapsed time: 1 hour, 25 minutes, 59.8 seconds. 
Distance: 846.247 statute miles. Average speed; 590.428 mph. 
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.5AN FRANCISCO, CAL., TO LOS A~GELES, CAL. . ine 
Capt. R. D. Cr~ighton, USA_F, Nor!h American F-86-A, General _Electric: J -47-A Jet en~950: 
from San Francisco InternatiOnal A1rport to Los Angeles lnternattonal A1rpoT"t, May 20, 
Elapsed time: 32 min. 56 sec. Distance: 339.121 miles. Average speed: 617.932 mph. 

SAN FRANCISCO, CAL., TO SALT LAKE CITY, UTAH 
Frank \V. Fuller, Jr., Seversky monoplane, NX-70-Y, Pratt and \Vhitney Twin Rom Wasp 
1200 bp engine, from San Francisco Airport to Salt Lake Municipal Airport, Apr. h. • 1939. 
Elapsed time: 2 hr., 9 min., 44 sec. Distance: 598.5 mi. Average speed: ZJ6.799 mp 

SAN FRANCISCO, CAL., TO SEATTLE, WASH. h 
Frank \V. Fuller, Jr., Seversky NR-70-Y, Pratt and Whitney Twin Row \Ya5P 1,~ P 
engine, from San Francisco Airport to Boeing Field, May 25, 1938. Elapsed ume, 2 '"·• 31 
min., 41 sec. Distance: 684.5 mi. Average speed: Zl0.261 mph. 

SAN FRANCISCO, CAL., TO SAN DIEGO, CAL. • trum 
Earl Ortman, Marcou.'<·Bromberg Special, Pratt and \Vhitney \Vasp. Jr. 1195 hp engme, D" 
Oakland Airport to Lindbergh Field, June 1, 1938. Elapsed time: 1 hr., 48 min., 1 sec. 15" 
tance: 447 mi. Average speed: 248.295 mph. 

SAN FRANCISCO, CAL., TO PORTLAND, ORE. . 
Frank W. Fuller, Jr., Seversky NR-70-Y, Pratt and \Vhitney Twin Row Wasp ~e, from 
San Francisco Airport to Pearson Field, Jan. 16, 1938. Elapsed time: 2 hr~ 13 mm-, 53 sec. 
Distance: 553 mi. Average speed: 247.828 mDh. 

SAN FRANCISCO, CAL., TO PHOENIX, ARIZ. 
Fra?k W. Fuller, Jr., S~verskr monoplane, NR-70-Y, Pratt and Whitney Twin Row_ W~s~ 
engme, from San Franc1sco Airport to Sky Harbor Airport, Jan. 16, 1939. Elapsed tune. 
hr., 11 min., 58 sec. Distance: 650.5 mi. Average speed: 295.757 mph. 

SAN FRANCISCO, CAL., TO BOISE, IDA. 
Frank \V. F~ller, Jr., Seversky m~mopl~e, NX-70· Y, Pratt and Whitney Twin Row W19a;j 
1,200 hp ~ngme, from Sa? Franc1sco ~uport to Boise Municipal Airport, May 4, · 
Elapsed trme: 1 hr., 47 mm., 26 sec. Distance: 525.5 mi. Average speed: 293.484 mph. 

SAN FRANCISCO, CAL., TO DENVER, COLO. 
Frank W. Fuller, Jr., Seversky monoplane, ~X-70-Y, Pratt and Whitney Twin Row 
\Vasp 1,200 hp engine, from San Francisco Airport to Denny- Municipal Airport, June ~· 
1939. Elapsed time; 3 hr., 22 min., 26.8 sec. Distance: 954 mi. Average speed: 282.741 mp • 

SAN FRANCISCO, CAL., TO WASIDNGTON, D. C. (TRA~SPORT AIRCRAFT) . 
Capt Scott Flower, pilot; 1st Officer R. E. McDonald co-pilot· crew of seven and rune 
passengers; Pan American Airways Boeing B-377 Strato'crniser 4' Pratt and \Vhitney Wasp 
Major- 4360 engi~es, from San F~ncisc!l Airport to Washingt~n National Airport. Mar. 3. 
1949. Elapsed trme: 6 hr., 22 mm., 2~.4 sec. Distance: 2,436.917 miles. Average speed: 
382.338 mph. 

NEW YORK, N. Y., TO ATLA.'<TA, GA. (TRAXSPORT AlRCRAFr) 
H. T. Merrill ':'-nd Clifford Zieger, pilots; Eastern Airlines' Lockheed Constellat!on, 4 
Wright 3350 engmes, 2,5f!O hp each from _La Guardia Airport to Atlanta Municipal Airport, 
Aug. 5, 1947. Elapsed ttme: 2 hr., 18 mm., 06 sec. Distance: 759.7f17 mi. Average speed: 
330.068 mph. 

EDWARDS, CAL., T!) VANDALIA, 0~0-NONSTOP-{Mnlti-Jet Engine Aircraft) . 
John J. Far)ey, pt!?t; Sherman Prtl_ltt, Jr., navigator; Northrop F-89A 49-2448, two Allison 
J -35-A-21B Jet engmes, Edwards A1r Force Base to Cox Municipal Airport, Se-pt. 7, 1953. 
Elapsed time; 3 hr., 45 min., 12.5 sec. Distance: 1,868.48 miles. Average speed: 497.800 mph. 
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