





































































































































































































What’s Doing at United Aircirafi?

PRATT & WHITNEY AIRCRAFT

J-75 J-57 T-34 R-2800

Jet engines for many types of modern U.S. military aircraft . . . Commercial jet engines (JT3 and JT4)
for Boeing 707s, 720s and Douglas DC-8s ordered by U. S. and foreign airlines. Turboprop engines
for large military transports. R-2800 piston engines for today’s modern airliners.

HAMILTON STANDARD

N/
A

PROPELLERS JET AIRCRAFT EQUIPMENT ELECTRONIC PRODUCTS

Hydromatic propellers for current airline installations throughout the free world . . . Hydromatic
and Controllable propellers for many types of military aircraft. Equipment (starters, fuel controls,
air conditioning systems, pumps, valves) for more than 50 types of turbine-powered aircraft and mis-
siles. Electronic products for missiles and manned aircraft.

SIKORSKY AIRCRAFT

$-55 S-58 5-56

Helicopters for the armed forces of the U.S. and most of the free world, for industrial operators ﬂying
on all continents, and for scheduled passenger, cargo, and mail service in the U.S. and Europe.

In all divisions of United Aircraft, facilities are being expanded. The large corporate
investment in the facilities and extensive reseal:Ch and development activities are repre-
sentative of the emphasis being placed on planning for the future,

United Aircraft Corporation

EAST HARTFORD, CONNECTICUT
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economies were in the offing. In the next two months there {ollowed a series of cut-
backs, stretchouts and cancellations in both aircraft and missiles, aftecting practically
every category of the industry effort except ballistic missiles. This {forced contriactors
to reduce personnel in large numbers, retire certain facilities, cancel or stretch out
subcontracts and lower costs in whatever other manner they could.

In September, it was found that even these drastic measures were not enough,
since expenditures had not been sufliciently decreased. In another move of major
impact, the Air Force stated 1t would be forced to limit payments to contractors
for work done to the extent necessary to stay within the expenditure rate. The con-
tractors were expected to finance the difference themselves, which would require heavy
borrowings, but the interest on the loans would not be an allowable item of cost.
The Navy planned similar measures, and the industry estimated that the total
amount of financing required would run to a billion dollars. It appeared that still
further stretchouts and cancellations would become necessary.

In late October the situation was alleviated to some extent by the new Secretary
of Defense, Neil H. McLlroy, who stated that the government would pay its bills on
time, but that contractors would be asked to finance a great portion on their inven-
tories and work in progress. The industry learned that progress payments would
be at a rate of 70 percent and that companies would be encouraged to finance up to
20 percent of cost-plus-fixed-fee contracts. The new policy, while it imposed hardship
in some cases, was generally felt to be acceptable and one which would at least
permit more orderly planning.

The impact of the stretchouts, cutbacks, cancellations and economic restrictions
was felt in earnings for the year, although sales were not significantly affected. For
the first nine months of the year, the 12 major airframe companies reported a
sales increase of more than a billion dollars, from a 1956 figure of $3.8-billion to
$4.9-billion. Earnings increased less than $8-million during the same period, from
$112.6-million to $120.1-million. Earnings for the 1957 nine months were only 2.4
percent compared with 2.9 percent for the comparable 1956 period.

Aircraft Industries Association estimated that sales in 1957 totaled $11.5-billion,
compared with $9.5-billion in 1956. At the same time, production of military aircraft
declined from 6800 units in 1956 to slightly more than 5000. The increased sales
were due in part to increased output of guided missiles and greater deliveries of
commercial aircraft. Commercial sales topped the $2-billion mark for the first time
in history and were up more than $500-million over 1956.

A major factor in the sales increase was inflation. The price index for aircraft
materials averaged 152.0, compared with 109.2 in 1950. Average hourly earnings were
$2.86, compared with $2.27 in 1956.

Although the military was still by far the industry’s best customer, the propor-
tion declined slightly due to increased commercial activity. Where 1956 deliveries
to the military represented 85 percent of the industry's total sales, the proportion
dropped to 82 percent in 1957. Commercial aircraft deliveries declined in numbers
from 7205 units in 1956 to 6850 in 1957, but there was a sharp increase in dollar
value. AIA estimated commercial sales of $725-million in 1957, compared with
$45-4-million in 1956,

The bu(:klog of unfilled orders at the end of the third quarter, latest date for
which figures were available, was $14.4-billion, compared with $18.4-billion for the
same period in 1956, About $3.8-billion, or 36 percent, was in commercial orders.

After the peak of 910,000 in early summer, employment started a steady decline
to a year-end estimate of about 800,000. Average for the year was 880,000, substantially
higher than 1956% 814,000.

Despite a year of uncertainty and fluctuating fiscal policies, the industry could
point to a great many substantial achievements, some of which are detailed in the
[ollowing pages. A company-by-company summary follows.



AIRFRAME AND MISSILE MANUFACTURERS

AERO DESIGN AND ENGINEERING COMPANY

In February the comipany added the Model 560
;o its Commander Lamily and shortly thereatter
the I was added to the Aero’s approved type cer-
tificate. The I model was a more powertul version
ol the normal Commander. It was powered by two
295 horsepower high compression engines and car-
ried a gross load ol 6500 pounds. Tor increased
performance, the L featured a longer wing than
predecessor models,

BEECH AIRCRAFT

Beecheralt's 25th Anniversary vear saw new sales
records, military production gains, licensing of a
new business plane, several outstanding aeronauti-
cal engineering achievements and a general expan-
sion of all aviation research, development and man-
ulacturing activity.

Total commercial and military sales for fiscal
1957, ending September 30, were nearly $104-mil-
lion—up some 39 percent over 1956.

Commercial sales during the year reached a new
high of approximately $35.7-million, compared
with its previous record totals of $32.091-million
for fiscal 1956 and $27.246-million for fiscal 1955.

Sales of military aviation products soared from
S42.447-million in fiscal 1956 to more than $68-
million in fiscal 1957.

Unit sales during the year curved upward for
the company’s business aircraft models—the eight-
place Bececheraft Super 18 executive transport, the
six-place Beechcraft Twin-Bonanza twin-engine air-
plane, and the four-place Beechceraft Bonanza
single-engine plane.

The year 1957 also marked introduction of the
company’s first supercharged business plane in the
Twin-Bonanza series, the Model E30 powered by
two 340 hp supercharged Lycoming engines.

In March the company delivered its 5000th
Beechceraft Bonanza for business and industry and
later in the year announced that a substantial fleet
of new Bonanzas had been acquired for use in con-
tract instrument training of Army aviators. De-
livery of the 300th Beechcraft Super 18 in August
brought to more than 6600 the total number of
units in the Model 18 series delivered to military
and commercial customers since the prototype flew

The company secured additional space through
lease of a hangar at Mustang Field, El Reno, Okla-
homa. It was put to use for storage and modifica-
tion work in early 1957.

In Mlay, Aero received an Army order for two
Aero Commanders equipped with “side-looking”
radar. The plane type was designated RL-26D.

The company also developed a photographic and
survey modification of the Commander.

CORPORATION

in 1937.

On June 18, the CAA issued Type and Produc-
tion certificates for the new Beechcraft (Model 95)
Travel Air, the company’s first entry into the four-
place, twin-engine business aircraft field. Initial
deliveries of the 200-mile-per-hour Travel Air were
made in November.

For Beech Aircraft, the Model 95 added a fourth
business plane to its commercial line and enlarged
market selection of aircraft in the $40,000 to $60,-
000 price range. Beechcraft on August 3 announced
that the new Travel Air, with standard equipment,
would list for $49,500-—a price non-competitive
with the company’s three other models.

Beechcraft’s “pay-as-you-fly” sales and lease pro-
grams combined had resulted in $6.206-million
worth of retail business by the end of fiscal 1957.
In addition, Beechcraft’s special “floor plan” for
distributors and dealers had produced a total of

more than $12.762-million in new airplane sales.

On March 18 the company started its ninth an-
nual nationwide “Beechcraft Safety and Efficiency
Clinic,” an aircraft inspection service for Beech-
cralt owners. During 1957 alone more than 1500
Beecheralts received Iree maintenance checks at
various distributor locations.

Foreign interest in the Beechcraft (Model 73) Jet
Mentor continued to mount. The company award-
ed rights to manufacture the jet trainer in Canada
to Ganadian Car Company, Limited, which previ-
ously built the propeller-driven Beechcraft T-34
under license. Other foreign powers holding Beech
licensing agreements included Jupan and Arger.
tina, both for Beecheraft T-%4 production.

In May, Beecheraflt's Boulder, Colorado, facility
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CHANCE VOUGHT AIRCRAKT, INC,

The company’s 40th anniversary year was marked
by start of production of the Regulus II supersonic
guided missile, first deliveries of the F8U Crusader
to operational units of the fleet and development
of a new super-speed all-weather interceptor.

Existence of the latter project was disclosed in
June. The interceptor is designed for Mach 2 per-
formance and will carry air-to-air missiles.

Initial flight testing was scheduled for the sum-
mer of 1958 and first fleet deliveries were pro-
grammed for 1960. Chance Vought received an ini-
tial contract for $35-million for the new hghter,
which will be powered by a Pratt & Whitney J75
engine and will incorporate a number of advanced
electronic devices in its radar and fire control sys-
tems. An additional $100-million contract was an-
nounced in December.

Test work continued on the Regulus II guided
missile, which has a speed of more than twice the
speed of sound, a range of more than 1000 miles
and a ceiling of more than 50,000 feet.

Designed for launching from submarines, surface
vessels and shore bases, the Regulus II is the fol-
low-on to the shorter range Regulus I, which has
been serving with the fleet since 1955 and has been
proved out in more than 650 launchings.

During the year one Regulus I made its 18th
flight and recovery. It passed the record of an-
other Regulus I which was flown and recovered
on its tricycle landing gear 15 times hefore it was
intentionally expended on the 16th flight.

Regulus IT will be carried aboard the USS Hali-
but, first nuclear-powered submarine designed to
launch such missiles. The Regulus missiles can be
launched off an enemy shore and streak hundreds
of miles inland to deliver a nuclear warhead.

Conversion of the Navy’s air striking power to
1000-miles-an-hour-plus fighters began in March
when Fighter Squadron 32 at Cecil Field, Florida,
hecame first fleet operational squadron to reccive
the Crusader. The delivery was made on March 25,

exactly two years from the day the first NISU-1
experimental model made its first flight. At vear's
end, Crusaders were serving with fleet squadrons
on both coasts. In September the XF8U-1 proto-
type, still very active in test work, marked up its
400th flight.

Production and dcliveries of bhoth Crusaders and
guided missiles were reflected in the company’s
backlog of S$4l4-million for the period ending
September 30. For the first nine months of 1957,
Chance Vought had a net income of $3,672,054,
or $3.37 a share. This represented an increase {rom
the $1,994,838, or $1.84 a share, reported for a
similar period in 1956. Sales of aircraft, guided
missiles, parts and services for the nine-month
period in 1957 totaled $145,471,079, as compared
with $77,147,635 for the same period in 1956.

In December, the Navy awarded Chance Vought
a contract totaling approximately $200-million for
production of a new version of Crusader aircraft,
designated the F8U-2, and for continued production
of the F8U-1 version.

Approximately 17,000 employees, including those
in California in connection with Regulus and Cru-
sader programs, were on the payroll as of Septem-
ber 30. The weckly payroll was approximately
$1.75-million.

In October the first group of Navy personnel who
will operate the supersonic Regulus 1T guided mis.
sile began an intensive indoctrination course at
the Chance Vought plant in Dallas,

Chance Vought continued construction of a $8.8-
million high speed wind tunnel which will test
models of aircraft and guided missiles at speeds up
to 3800 miles an hour, or five times the speed of
sound. Initial shakedown of the tunnel, which
will complement the company’s low-speed tunnel],
is expected in the spring of 1958.

On November 9 and 10 Chance Vought was host
to more than 100,000 who visited the plant as the
company observed its 40th anniversary as an air-
craft manufacturer,

CONVAIR
A DIVISION OF GENERAL DYNAMICS CORPORATION

Highlighting Convair's 1957 production progress
and facilities expansion at its five plants were the
following major achievements:

Continued volume production of the Air Force
F-102A Delta Dagger supersonic interceptor;
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Start ol extensive {light testing and production
of two new Air Force supersonic aircraft: the B-
58 Hustler bomber and the F-106A Delta Dart in-
terceptor;

Beginning of exhaustive tests and pilot produc-






parts of Phase I and II tests. At a July 10 na-
tional press showing, it was announced the Hustler
had met or exceeded all performance specifications.
Later, a high Air Force officer credited the 150,000-
pound B-58 with speeds faster than twice that of a
.45-caliber bullet—1130 miles per hour.

The Hustler was designed and built under the
Air Force weapons system imanagement concept
under which Convair was given the responsibility
for management development of all B-58 systems
except the engines.

Pilot production began on the Air Force Atlas
ICBM at San Diego, home of the Astronautics Di-
vision. In March, the division was elevated to full
status as a Convair operating facility. J. R. Demp-
sey, former Air Force officer with broad experience
in missile field, was named division manager.

The successful flight of Atlas occurred December
17, 1957, at the Air Force Missile Test Center,
Cape Canaveral, Florida. It followed two launch-
ings of limited success, on June 11 and September
25.

Convair-Palmdale, which functions as a San
Diego operation, moved into its new $12-million
installation and San Diego’s Plant II initiated a
three-year $2.5-million rehabilitation program. At
Plant I, four sound suppressor buildings costing $1-
million were constructed for F-102A /F-106A engine
run-ups, a $3.5-million Mach 5 wind tunnel neared
completion, a $2.5-million engineering building
modernization program began, and a $450,000
steam plant modernization program was completed.

New orders were announced for the Convair 880
and more than $4.5-million was allocated for new
machine tools and special equipment as production
began on the 615-mph luxury jet transport. Trans-
continental, the new Argentine airline, and REAL
Aerovias of Brazil, each ordered four Model 880s.
The 48 on order include 30 previously ordered by
Trans World Airlines and ten by Delta Air Lines.

New Convair 880 production equipment was in-
stalled, including a 105-foot Onsrud spar mill and
a 75-ton Cyril Bath radial draw stretch forming
machine, each worth more than $500,000; a large
drying oven for curing Scotchweld metal-to-metal
bonding of wing panels; a 9-by-30-foot precision
template camera worth $50,000; and various mill-
ing machines and other heavy duty cquipment.
Construction of six wing bucks, each 90 feet long
and 22 feet high, neared completion. First flight
of the prototype 880 was scheduled for January,
1959. Deliveries start in 196(),

As negotiations for additional Convair 880 sales
continued at home and abroad, the company estab-
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lished separate managerships for export and do-
mestic sales of this transport and other commercial
aircraft and a European sales office was opened in
Geneva, Switzerland.

Metropolitan 140 twin-cngine transport produc-
tion was scheduled to phase out in April 1958, by
which time 199 Model 440’s will have been built.
During the year, 82 ol the transports were sched-
uled for delivery. In Juné, EFastern Air Lines took
delivery of one of its 20 Model 440, this one the
1000th twin-engine prop-driven transport produced
by Convair for military, commercial and private
customers since the initial Convair-Liner 210 was
delivered in 1948.

During the year, the division moved into a new
500,000-square-foot leased warehouse erected to cen-
tralize receiving, shipping and materials operations
formerly scattered through the city.

At Fort Worth, Convair's specialized aircraft
maintenance program, SAM-SAC, was completed
in April. Since 1953, the plant inspected, modern-
ized and repaired the Air Force's fleet of 383 B-36
intercontinental bombers. In September, a new
Air Force modernization contract started a “sub-
stantial” number of F-102A’s and TF-102A’s
through a modification program. )

In addition to its B-538 production, the Fort
Worth Division was building F-102A componerts;
nose sections for its trainer counterpart, the TF-
102A; and complete nose sections for the F-106B,
tandem version of the F-T06A. All these aircraft
are assembled at Convair-San Diego. Fort Worth
also is producing a number of tail fins and out-
board wing assemblies lor the Boeing B-52 jet
homber. These are shipped to Wichita, Kansas,
for assembly.

Extensive testing of Atlas was initiated at static
test facilities located at Sycamorce Canyon, near
San Diego, and at Edwards Rocket Base, Cali-
fornia. On Point Loma, San Diego, missile com-
ponents are tested.

Major part of the work was completed in 1957
on Convair-Astronautics’ new $40-million plant on
the northern outskirts of San Diego. Personnel ex-
pect to begin occupying the facility in February
1958. It will comprise more than 1,250,000 square
feet of floor space and consist of five major build-
ings and several smaller ones.

Krafft Ehricke, assistant to the technical direc-
tor, received the American Rocket Society’s 1957
Astronautics Award for outstanding contributions
to the advancement of space flight.

At Daingerfield, Texas, Convair continued its
operation for the Navy Bureau of Ordnance of the






stop record of 6,148 miles in 21 hours 52 minutes
from Long Beach to Paris. The flight was made
in May on the anniversary of Charles A. Lind-
bergh’s New York to Paris hop 30 years earlier.

Wing-joining of the DC-8 took place on schedule
in October at the new $20-million jet transport
facility in Long Beach. The new DC-8 buildings
were dedicated at a ceremony in May. The jetliner
is scheduled to fly in the spring of 1958.

In the military field, the Military Air Trans-
port Service took delivery on the first of the giant
C-133 transports in August at Dover Air Force
Base.

A new version of the Navy A3D Skywarrior, the
A3D-2, went into service early in the year. Pro-
duction for the Navy continued on the A4D Sky-
hawk attack bomber and the F4D Skyray intercep-
tor. A new version of the A4D, the A4D-2, also
went into production at the EI Segundo plant.

Last of 3180 AD Skyraiders, one of the Navy’s
most famous and versatile planes, came off the
production line at El Segundo in February.

Production on various versions of the B-66 Air
Force bomber continued at the Long Beach and
Tulsa Divisions. A new weather reconnaissance
version known as the WB-66D, built at the Tulsa
plant, was placed in service by the Tactical Air
Command.

The Douglas-built Thor, the Air Force inter-
mediate range ballistic missile, was successfully
fired from Cape Canaveral, Florida, during a year
that saw stepped-up activity in all phases of the
nation’s ballistic missile program.

Another notable event was the successful firing
in Nevada of the Douglas-built Genie, first alr-to-
air rocket with an atomic warhead. This new Air
Force missile is operational and is in the hands
of Air Defense Command units.

Existence of Nike Hercules, an improved ver-
sion of the Nike surface-to-air missile with many
times the destructive power of the original, was
revealed by the Army. Douglas has been associated
with the Western Electric Company, prime con-
tractor, in development and manufacture of the
Nike missile system. Nike Ajax was the initial
version of the missile.

Production continued on the Army’s Honest
John surface-to-surface missile. Several other mis-
sile projects were under development.

Curtailment of delense spending resulted in can-
cellation of the huge Air Force C-132 transport,
which would have been the world’s largest air-
plane, the Navy F5D Skylancer interceptor and the
Navy A1D-3 Skyhawk attack plane.
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In addition to the DC-8 buildings at Long
Beach, new company facilities included @ missile
test site near Sacramento on which $3-million in
company [unds were spent. The Air Force bore
the rest of the cost. Onc of the most important
activitics scheduled for the base was captive fring
of the Thor missile.

Chicf among personnel changes during the year
was the elevation of Donald W. Douglas, Jr. to the
presidency of the company from the position of
vice president-military relations. Donald W. Doug-
las, Sr. relinquished the presidency but continues
as chairman ol the board and chief executive of-
ficer of the company. Frederic W. Conant was ad-
vanced to the position of vice-chairman and will
function as chief executive officer in the absence
of Douglas, Sr.  General Ira C. LEaker joined the
company in October and was elected vice-president
in charge of the eastern offices.

Honors to company personnel included the sclec-
tion of Arthur E. Raymond, vice president in
charge of engineering, to receive the 1957 Daniel
Guggenheim Medal for the “development of a long
line of successful civil and military aircraft.”

The company reached the final quarter of the
year with an increase in sales and earnings over
the previous year. Net earnings of $26,030,472 re-
sulting from record sales of $828,417,000 were re-
ported for the first three quarters of the 1957 fiscal
year. These figures compare with a net of $20,596,-
000, or $5.56 per share, on 711,286,000 in sales for
the comparable period of 1956.

Current carnings, equivalent to $7.03 per share
of capital stock outstanding, were reduced to $2:,-
710,406 or 56.67 per share by a renegotiation re-
fund for the 1953 fiscal year of $1.320-million,
paid during the first quarter. This refund is under
appeal by the company.

Employment reached a peak of 83,000 in June,
a new peacetime high, at the company’s five divi-
sions, Santa Monica, Long Beach and El Segundo,
California; Tulsa, Oklahoma, and Charlotte, North
Carolina.

It was expected to drop to about 76,000 at the
end of the year.

Progress on aviation’s cockpit instrument panel
of the future, designed and developed under ga
prime contract to the El Segundo Division as an
Army-Navy program, was revealed. The device
consists of a revolutionary, transparent, flat plate
television tube which produces an artificial picture
of outside flying conditions through use of a new,
miniature computer.


















HUGHES AIRCRAFT COMPANY
HUGHES TOOL COMPANY

Early in 1957 the Air Force and Hughes revealed
the existence of a new air-to-air guided missile.
The missile, a new version of the Hughes Falcon
designated GAR 1-D, was developed in the Culver
City Laboratories and was being manufactured at
Tucson, Arizona. The GAR 1-D is a radar-guided
supersonic missile designed to be carried by all-
weather jet interceptors like the Northrop F-89H
and the Convair F-102A.

Hughes Tool Company was also active in the air-
craft business in 1957. In mid-January the com-
pany unveiled the Hughes Model 269 ultra-light
two-man helicopter. Only eight and one-half feet
high, its empty weight of 850 pounds is about half
that of the smallest operational helicopters accom-
modating more than one man. Its length is 19 feet
5 inches, and diameter of the 3-blade main rotor is
25 feet. Skid-type landing gear is used. Its lifting
capacity, 900 pounds, is more than its weight.

Hughes Aircraft Company continued to expand
during the year and a new electronics plant and
engineering facility were planned for Fullerton,
California.

Continuing to expand in the student-aid field,
the company started a work-study plan for under-
graduates, with full payment of college tuition and
related expenses for students while they work part-
time in their chosen fields. The new program was
expected to raise to nearly 950 the number of part-
time or full-time employees studying for degrees
at company expense in its extensive engineering
scholarship plan. The program was extended to

undergraduates outside the company for the first
time.

In March Hughes was awarded two Air Force
contracts totaling $15,486,692 for work on airborne
electronic armament control systems. The follow-
ing month the company created a new department

KAMAN AIRCRAFT

Highlight of 1957 for Kaman was the receipt
of a prototype quantity contract for the HU2K-1
helicopter, winner of a Navy Bureau of Aero-
nautics competition. Ol two entries submitted by
Kaman, the company won a singlerotor design
powered by General Llectric’'s 'T58 engine.
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of nuclear electronics, for studying the effects of
nuclear radiation on electronic equipment, at the
Culver City plant,

HAC established a unique scholarship program
for high school students majoring in science or
mathematics. The program combines paid research
experience with a cash grant for college. Twelve
juniors and seniors selected {rom public schools
in the Greater Los Angeles areca worked for pay
at the Hughes Culver City Laboratory in the sum-
mer on a ten-week research project. Each received
at additional $400 grant to attend the college of
his or her choice upon graduation.

In mid-summer Hughes Aircraft Company un-
veiled a new guided missile based on detection of
infra-red radiation.

Designated GAR-2A it was the latest in the Fal-
con GAR series of air-to-air missiles produced for
all-weather interceptors of the Air Defense Com-
mand. Secret of the weapon’s operation is its revo-
lutionary guidance unit which senses, at a distance
of miles, the infra-red radiation thrown out by in-
vading aircraft. Chief difference between the GAR-
2A and the GAR-1 and ID missiles lies in the IR
guidance nature of the 2A; the others are guided
by radar.

Probably one of the biggest advances of the year
by the HAC was the development of an airborne
miniaturized digital computer that can fly an Air
Force jet interceptor airplane, through all phases
of supersonic combat, from takeoff to touchdown,
leaving the pilot free to make tactical decisions.
Called Digitair, it is small enough to fit into the
cabinet of a 2l-inch table model television set, yet,
it can make 9600 basic arithmetical computations
in one second and render 6250 decisions in one
minute. Its extremely light weight, 120 pounds,
was made possible through new advances in minj-
aturization techniques.

CORPORATION

Kaman also won an Air Force competition for
a local crash rescue helicopter using its Navy
HOK-I to demonstrate the technique of airlifting
fire fighting equipment and a rescue team to the
scene of a crash. The company received an Air
Force contract for the production of two types of





















wind tunnel with control room space for the addi-
tion of a high speed tunnel, and an alternating
current clectrical luboratory.

Specialists of the Missile Development Division
designed, built and started operating a vacuum
wind tunnel for Rocketdyne to furnish data on
rocket engine performances at extreme altitudes.
One of the first of this type, it stimulates flight
conditions on the {ringe of the earth’s atmosphere.

Armament control engineers in the Autonetics
Division completed a specially designed microwave
test tower for research and development of ad-
vanced systems for the Air Force and Navv. Equip-
ment on the 60-foot tower simulates target informa-
tion for use in development of new radar systems.
The controls can make the targets appear in varied
sizes and distances.

Through another device, Autonetics is subjecting
its guidance and control systems’ components to
functional and environmental tests at near 90,000
feet in a metal-framed gondola carried aloft by a
huge helium-filled balloon.

Better production accuracy and savings in time
and cost of aircraft work was demonstrated at Los
Angeles through use of Autoneticss NUMILL, a
complete numerical control system, in controlling
operations of a standard milling machine.

For profile mill fixtures (patterns used to guide
the stylus of a profiler in production of a wide
variety of parts) NUDMIILL climinated handwork,
saved time and cost of normal 20 percent scrap
and rework and increased the accuracy of the com-
pleted tool.

Autonetics also designed and produced RECOMP,

a portable, general purpose digital computer for
the Air Force. The 200-pound instrument was de-
signed to meet special needs of field units depend-
ent upon immediate and accurate information for
research, planning and defense operations. An-
other entry in the computing field was Rocketdyne’s
Digital On-Line Transcriber
(IDIOT) for high speed translation of test data.
The equipment is being manufactured under li-
cense by Minneapolis-Honeywell.

Other Autonetics developments included a
unique monopulse radar for the Republic F-105, a
transistorized antenna selector for airborne com-
munications and navigation, annd advanced NADAR
magnetic tape recorder-reproducer systems now used
in various Air Force and Navy aircraft.

An outgrowth of the Navaho program is Auto-
netics’ fully automatic, self-contained landing sys-
tem tested in more than 400 successful landings of
unmanned test missiles and piloted airplanes. Orig-
inally designed for the North American X-10, the
ALS automatically levels off an aircraft through a
pre-determined path to touchdown. The system
is adaptable to instrument landings and ground
controlled approach systems.

Starting the year with postwar record employ-
ment of 72,537 in all divisions, North American
dropped approximately 30 percent by year end
because of the Navaho cancellation and reduced
labor requirements under aircraft contracts. Finan-
cially, the 1957 fiscal year which ended September
30 set record sales and earnings.

Sales totaled $1,243,767,483 and net income was
$83.864,462.

Instrumentation

NORTHROP AIRCRAFT, INC.

A major refinement in the corporate structure of
Northrop Aircraft took place carly in 1957. Prin-
cipal steps in the realignment were the creation
ol an overall corporate organization with head-
quarters in Beverly Hills, California. and establish-
ment of company operations under a line division
structure. The Northrop facility in Hawthorne
where aircraft and missiles are in production was
designated the Northrop Division. .\ new division
named Northrop International was established as
the overseas marketing arm of the company. Radio-
plane Company, formerly a wholly-owned subsidi-
ary, was merged in the corporation as a division.
A fourth division called Nortronics was created to
handle the company’s growing activity in the de-
sign, (lcvelupmcnt and manulacture of electronic,

electro-mechanical and opto-mechanical products
and components.

A muld-million dollar engineering and science
center was completed at the Northrop Division.
The new facility houses approximately 3000
Northrop engineers in an air-conditioned environ-
ment of shadowless lighting and modular parti-
tioned work areas.

Other new Northrop Division facilities con-
structed simultaneously with the scientific rescarch
center included a 46,000 square foot engineering
test laboratory, a high performance wind tunnel, a
new air-conditioned cafeteria, a modern ‘“‘sales
showcase” building to house product displays, a
new tooling structure, tank sealant building and
improved underground utilities.

109
























UNITED AIRCRAFT CORPORATION

All three divisions of United Aircraft Corpora-
tion maintained a high level of development and
production during the year. Because each of them
functions autonomously, reports of the company’s
technical and manufacturing activities for 1957
are found under the names of the individual di-
visions: Pratt & Whitney Aircraft (engines), Hamil-
ton Standard (propellers and turbine aircraft
equipment), and Sikorsky Aircraft (helicopters).

In 1957, the United Aircraft Research Depart-
ment completed construction of a new addition to
its facilities which will house the largest industrial
installation of new electronic data processing equip-
ment in the United States.

The construction was another step in a decade-
long building program during which United Air-
craft spent S210-million on company-financed facili-
ties aggregating 4,877,000 square feet. The com-
pany, committed to an additional $70-million con-
struction program through 1958, will add another
1,162,000 square feet for a total of 9,928,000 square
feet, not including leased facilities.

Total assets at December 31, 1956 (latest date
available) amounted to $291,847,288, compared
with liabilities of $152,975,592 at that date. Back-
log at the same time was $2.3-billion. Sales for
1956 totaled $952,885,142 and produced a net in-
come of S37,082,495.

VERTOL AIRCRAFT CORPORATION

The year 1957 marked Vertol’s entry into the
commercial market, when, in April, the company
received a type certificate for its Model 44, largest
helicopter currently available for civilian use. The
certification program, conducted jointly by the
Civil Aeronautics Administration and the Canadian
Department of Transport, was accomplished in
seven months. The Model 44 was offered in three
versions: 44A, a 19-seat cargo-utility aircraft; 44B,
a l15-seat airliner; and 44C, a deluxe executive
transport. The plane is an advanced model of the
military H-21.  Vertol also continued production
of the H-21 for delivery to the U. S. Army and
Air Force and the French and West German gov-
ernments.

The company received orders for two airline
versions of the Model 44 from the French govern-
ment. The planes were demonstrated in the U. S,
then shipped to Paris where they participated in
the Salon Aeronautique in June.

The Swedish government also purchased four of
the cargo-utility versions of the Model 44 which
will form part of the Swedish Navy’s first opera-
tional squadron. The aircraft are scheduled for
delivery early in 1958 and will be used primarily
in anti-submarine warfare missions.

Nine modified H-21’s belonging to the Royal
Canadian Air TForce were turned over to Spartan
Air Services, Ltd., of Ottawa, Canada, at mid-year
for the first commercial H-21 operation. They are
being used to support Mid-Canada Line radar sites.
Flown bv the RCAF, these aircralt carried thou-

sands of tons of equipment and personnel during
the building of the Mid-Canada Line. Modifica-
tion work and training of aircraft pilots and main-
tenance crews, conducted by Vertol Aircraft Com-
pany (Canada), Ltd., at Arnprior, Ontario, began
in September, 1957.

Research activities were directed toward product
improvement as well as the design of new aircraft
and vertical flight concepts.

Vertol made a series of major improvements on
the H-21, contributing to improved stabilization,
speed, power and payload. These improvements
are being incorporated on the Vertol 44, along with
stecl-spar metal rotor blades, which materially re-
duce vibration.

The company broadened its experience with tur-
bine power in its helicopters during 1957, as the
H-21D with two General Electric T58 turboshaft
cngines was flown and a VTOL research aircraft,
powered by a Lycoming T53, went into flight test.
The company also installed two Lycoming T53
turboshaft engines in another H-21. Both turbine
power plant packages will be offered to current or
future users of the H-21 or Vertol 44.

The H-21D turbine program is being carried out
under a contract awarded a year ago by the U. S.
Army and the Navy's Bureau of Aeronautics. The
second H-21 turbine program is supported with
company funds and U. S. Army engines.

The Vertol tilt-wing VTOL (vertical takeoff and
landing) aircraft was rolled out in April. The
turbine-powered research aircraft is undergoing a
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ENGINE MANUFACTURERS

AEROJET-GENERAL CORPORATION

During 1957, Aerojet-General Corporation con-
tinued to expand its facilities and activities and
estimated its sales at the end of its fiscal year, No-
vember 30, at approximately $162-million, or 11
percent above 1956.

Major missile projects in which the company
was cngaged were power plants for the Air Force
Titan ICBM (liquid engines), the Navy’s Polaris
IRBM (solid engines), the second-stage propulsion
system for Vanguard (earth satellite program), and
the Army's Hawk missile. The company also was
producing components on power plants for many
other major American missiles, including Sparrow
11, Snark, Sparrow, Terrier, and Bomarc, and boost-
ers for Regulus I and II. One of the year’s high-
lights was delivery of the first production type en-
gine for the Titan missile.

During the year the company completed con-
struction on a 300,000-square-foot production
building at Sacramento, a 40,000-square-foot engi-
ncering building and a 50,000-square-foot Avionics
building at Azusa, as well as additional solid and
liquid test facilities at Sacramento.

Acrojet’s nuclear subsidiary, Aerojet-General Nu-
cleonics at San Ramon, California, produced more
than a dozen AGN-201 rveactors, two of which were
installed at the Navy’s Postgraduate School at Mon-
terey, California, and at the National Naval Medi-
cal Center, Bethesda, Maryland, respectively. The
Bethesda installation was the [irst ever made in an
American hospital for medical purposes.

Acrojet’s mass-produced Aerobee and Aerobee-
Hi rockets soared to new achievements during
1957. In April, an Aerobee-Hi launched by the
Navy reached a new altitude record of 193 miles
for single-stage boosted rockets. In July, an Aero-
bee-Hi participated in the International Geophysi-
cal Year by a spectacular flight from an enclosed
launching tower at Fort Churchill, Canada, built
by Acrojet-General’s Architect Engineer Division.
In October, an Aerobee launched artificial nieteors
into space, and in November an Air Force-launched
Aerobee hoisted a sodium cloud 80 miles above
Alamogordo, New Mexico, in a radio experiment.

Other company developments included the de-
sign and leasing of facilities on Aerojet’s Sacra-
mento site to Douglas Aircraft Company for test-
ing of the Thor missile, development of an infra-
red anticollision device for aircraft, an oaniza-
tion of four new divisions: Chemical,d Ei;?:;;i
Ordnance, Structural Plastics, and Turbo Ma-
chinery. During 1957, Aerojet-General acquired
the Ordnance Engineering Corporation of Fred-
erick, Maryland, an ordnance-electronics firm,
Elll‘:fslllolri now known as the Ordnance Engineering

During 1957, Acrojet-General entered into an
agreement with D. Napier & Son, Ltd., of England
for the exchange of data on peroxide rocket en-
gines. Another agreement was made with Stauffer
Chemical Company of New York for the develop-

ment of borane fuels under the partnership title
of Stauffer-Aeroject Company,






Ailison-powered Electra sales increased to 11
world airlines which have purchased a total of 141
four-engined Llectras. Additionally, the 3750-
horsepower Model 501-D13 was oftered in a con-
version kit to modernize Convair 340 and 10
piston-powered commercial airliners facing obso-
lescence in the jet-age.

On the military side of the ledger, the Air
Force’s Lockheed C-130 Hercules combat-cargo
transport continued to log impressive air time
with its four Allison T56 Prop-jet engines and
Aeroproducts Turbo-propellers.

The USAF B-17 Allison flying test bed, retaining
its four conventional piston engines, was used to
flight-test the advanced T56-A-7 prop-jet engine
and Aeroproducts Turbo-propeller which were
mounted in the aircraft nose. This engine con-
figuration is rated at 4050 horsepower and will
power the C-130B.

Allison received an $8-million Air Force con-
tract to continue development of a greatly-
advanced prop-jet engine. Details were not dis-
closed, but it was emphasized the Model 550 is an
entirely new engine rather than an improved ver-
sion of the T56 which is now rated at 3750 horse-
power and soon will be qualified at 4050 horse-
power. Although the new engine will have a horse-
power rating substantially higher, there will be
little if any increase in size or weight.

Two other Allison engines, a prop-jet and a
turbo-jet, were under development for improved
performance. They include the commercial Model
501-D15 Prop-jet, a 4050-horsepower engine for the
Lockheed Electra, and the J33-A-24, a single-jet
engine for the Navy’s T2V-1 Sea Star.

Production began in 1957 on the J33-A-41, the
J71-A-6 and the J71-A-13. The ]33-A-11 replaces

the 1600-pound-thrust J33-A-37 as a 5200-pound-
thrust power unit for the Martin TM-61A and
TM-61C Matador missiles.

The J71-A-6 is a new installation for the Martin
YP-6M SeaMaster and the J71-A-13 replaces the
J71-A-11 as the current production installation in
the twin-jet Douglas B-66 bomber, RB-66 photo
reconnaissance and WDB-66 all-weather reconnais-
sance aircraft.

Production was continued on Allison J71-A-2
turbo-jet engines for the Navy’s McDonnell FSH-
2N Demon all-weather day and night fighters. J71
production for the single-jet Demons is scheduled
through 1958.

Production of J33 engines was continued for the
Chance Vought Regulus guided missiles, USAF
Lockheed T-33 and Navy TV-2 jet trainers.

During 1957, Allison accumulated 2,071,000
hours of gas turbine engine experience. Behind
the overall aircraft engine development program
is flight experience amounting to more than
13,000,000 Allison gas turbine engine hours.

Increasing use was made of the new Research
and Development Center at Indianapolis, part of
a $75-million expansion of advanced engine ex-
perimental programs and testing facilities. During
the year, Allison sales and engineering staffs com-
pleted their move into the multi-million-dollar
office building. Radical improvements were made
in component testing equipment. Air flow capac-
ities were boosted for more intensive testing at
simulated speeds and temperatures.

Employment figures for 1957 show 14,223 per-
sons on the payroll at Allison-Indianapolis and
3248 at Aeroproducts Operations in Dayton, Ohio,
for a total of 17,471 employees.

CONTINENTAL AVIATION AND ENGINEERING CORPORATION

During the year Continental continued produc-
tion of its J69 series turbojets and gas turbine air
compressor units for the USAF. Production appli-
cations for the J69 turbojet include the Cessna
T-37A twin-jet AF trainer, the Ryan Q-2A TFivebee
target drone, and the Temco TT-1 Navy jet
trainer.

Production of Continental’s U. S. Air Force type
MA-1 trailer-mounted turbine compressor unit was
phased-out and superseded by the four-wheel
trailer-mounted USAF type MA-1A unit. These
units are used extensively throughout the USAF
for starting the large jet engines on the “Century

Series” fighters, the B-G6, and B-52 aireraft.

Continental was also working on “uprated” and
redesigned versions of the J69 which will incor-
porate increased performance and new design fea-
tures. Over 1000 J69’s have been delivered to the
USAF since this small turbojet was first placed on
order. Commercially, the J69 has potentiality as
the main power plant for jet-powered executive
aircraft and as a booster unit for certain transport
aircraft such as the G-46 and Convair 840 and 410.
The J69-T-9, 920-pound thrust engine, completed
its Civil Aeronautics Administration certification
program.
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CURTISS-WRIGHT CORPORATION

Continued expansion of the company’s commer-
cial business in the aircraft industry and related
fields during 1957 pushed earnings from these sales
to approximately 65 percent of the total earnings
of the company. A significant development in this
area of commercial business was highlighted in
May by the first public demonstration of the new
Curtiss-Wright TJ38 Zephyr turbojet at the com-
pany’s 80-square-mile Research and Development
Center at Quehanna, Pennsylvania.

The basic Zephyr design reduces the exit velocity
of jet gases more than 20 percent compared with
other turbojets. Additionally, the engine incorpor-
ates a special jet nozzle which spreads the exhaust
over a 50 percent larger periphery, and results in
a basically quiet engine without loss in power or
economy. Rated at 12,500 pounds thrust, without
water augmentation, other Zephyr series engines
have been developed in the 14,500 and 16,200
pound thrust class. The TJ38 was developed
jointly by Wright Aeronautical Division of Curtiss-
Wright and Bristol Aeroplane Co., of Filton, Eng-
land, under an engineering agreement instituted
in 1951.

During 1957 Curtiss-Wright Turbo Compound
engines powered ILockheed Super Constellations
and Douglas DC-7C’s to new commercial non-stop
records over global routes. In September, the long
range capacity of Air France’s new Lockheed 1619A
Super Starliners equipped with EA series Turbo
Compounds and Curtiss Electric Propellers was
demonstrated by a 5025-mile flight non-stop from
New York to Athens. The distance was covered in
just 14 hours and 49 minutes, with 57 persons
aboard. The following month a Pan American DC-
7C bettered the existing record on a scheduled
non-stop hop from New York to Rome by covering
4350 miles in the elapsed time of 11 hours and
30 minutes at an average speed of 380 miles per
hour. In service with 41 of the world’s airlines,
the Curtiss-Wright Turbo Compound exceeded
the 49-billion seat mile mark with a perfect safety
record.

Production and development of the Curtiss-
Wright J65 jet engine continued at the Wright
Aeronautical Division as well as further develop-
ment in a wide range of other jet types including
turbojets of advanced design. Installations of the
‘J65 included the Republic F-84F and RY¥-84F, the
North American FJ-3 and FJ-4 Furies carrier-based
fighters, the Martin B-57 twin-jet bomber, the
Grumman F11F-1 supersonic fighter, and the Doug-
las A4D.
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At the company’s Marquette Division in Cleve-
land, a new line of Standard Precision Spring
Clutches was introduced which makes it possible
for clutch users to save time and costs inherent in
“specials.” Full production continued during the
year on governors for diesel, gas and dual fuel
engines for major marine and industrial engine
manufacturers, aircraft windshield wipers and tex-
tile spindles.

In September, 1957, an agreement was signed by
Curtiss-Wright and A. V. Roe Canada Ltd. cover-
ing rights for the manufacture, sale and further
development of the new Iroquois jet engine in the
United States. The agreement, which runs for
seven years, also provided for the exchange ol tech-
nical information between the two companies.

Completion of a new Nuclear Materials Labora-
tory consisting of a reactor and radio-active hot
cells, designed and built by Curtiss-Wright, was a
major addition at the company’s Research and De-
velopment Center in Quchanna, Pennsylvania. Con-
structed with funds appropriated from corporate
earnings and reserves, the new laboratory offers nu-
clear services in the support of defense production
and in peacetime industrial applications of atomic
energy.

Curon, a new multi-cellular material, developed
and manufactured by the Curtiss-Wright Plastics
Division was distributed on the market during the
year in a variety of applications for both industry
and the home. As a superior type seat cushioning,
it was installed in Swissair’s fleet of DC-7C airliners
flying the blue ribbon global routes. Full scale
acoustical testing of Curon to absorb and control
noise levels both in aviation and related industries
were being conducted by engineering and research
teams at Curtiss-Wright and Pennsylvania State
University. Development of marketing programs
of this versatile material for thermal, acoustical
and decorative applications was also under way.

A “third hand” for pilots in the form of the
Curtiss-Wright Automatic Throttle Control which
relieves them of continuous manual adjustments
of critical engine speed during intricate maneuvers,
particularly in helicopters, where precision control
is required, was developed by the Propeller Divi-
sion. During the year, major production at this
division continued in Electric propellers for com-
mercial and military aircraft, and Turboelectric
propellers for the Douglas C-133A turboprop cargo
airplane.

At the Curtiss-Wright Electronics Division, pro-
duction was started on Boeing 707 and Douglas






duction of the J83 proceeded on schedule during
the year.

In May the division expanded its engine test
cell facilities and added a two-story service struc-
ture for experimental test and test equipment per-
sonnel. Administrative and engineering personnel
moved into a new, two story, 34,000 square foot
addition to the present office building.

The division also expanded considerably its re-
search and development facilities. A new labora-
tory, designed specifically to house special equip-
ment required for research in aerothermochemis
try, was completed in July. Later in the year an
altitude chamber was added to the compressor
and turbine test facilities which have been opera-
tional, along with a 15,000 horsepower air supply,
for the last year and a half. These new facilities
are important augmentations to the multi-million
dollar gas turbine research laboratory, completed
in 1956.

During the year product improvement on the
J44 turbojet continued and the lightweight J44
engine was successfully used as thrust augmenta-
tion for commercial and military aircraft. Trans
World Airlines installed a J44 atop the fuselage
of its C-82 “flying maintenance base” at Orly Field,
Paris.

The Air Force equipped a C-123 assault trans.
port with wheel-ski landing gear and wingtip J44
engines for thrust augmentation, and after an in-
tensive testing program in Greenland this spring
and summer, ordered 10 of these aircraft for trans-

porting supplies and equipment to and from the
islands in the Arctic area. An unofhcial weight-
lifting record of 60,000 pounds was set during the
testing.

In October, the Navy announced additional
orders to Fairchild, amounting to more than $1.3-
million for J44’s to power the Ryan KDA Firebee
target drone.

The division’s subcontract production of large
engine components was reduced as a result of in-
dustry-wide reductions in military procurement.
Personnel engaged in production of J79 major
components were utilized in the expanding small
engine development programs.

The division has a continuing program in proc-
ess to further develop the potential of the J44 and
has received production orders in excess of $7-mil-
lion for the lightweight jet during the past nine
months. Approximately 1000 J44’s have been pro-
duced.

The Al-Fin Division continued the development
and manufacture of new metallurgically bonded
aluminum and magnesium bi-metallic castings.
The newest applications were in the lightweight
airborne electronic field. Jet engine and helicopter
gear case components of cast magnesium with
bonded-in ferrous alloy bearing retainers were put
into initial production. These and other molecu-
larly bonded bi-metallic products for aircraflt,
automotive, industrial and home appliance use are

also being produced under license by fifty manu-
facturers.

GENERAL ELECTRIC COMPANY

JET ENGINE AND PRODUCTION ENGINE
DEPARTMENTS

Both the J79 jet engine and its commercial
counterpart, the CJ-805, were formally unveiled in
1957. The J79 was shown for the first time in
Washington, D. C., and the C]J-805 made its public
debut at the Salon International de J’Aeronautique
in Paris.

The J79 powers the Convair B-58 Hustler, the
Air Force’s first supersonic bomber, the Lockheed
F-104A Starfighter, the Grumman F11¥-1F Tiger
and the Chance Vought Regulus II missile. Dur-
ing 1957 the Hustler was shown publicly for the
first time, the Starfighter went into production and
the J79 became the powerplant for the production
Regulus II
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General Electric’s Aircraft Gas Turbine Division
agreed to purchase the Electric Auto-Lite Com-
pany’s manufacturing plant in Evendale, Ohio, a
Cincinnati suburb. The property consists mainly of
two manuflacturing buildings containing approxi-
mately 3,300,000 square feet of floor space, and will
bring General Electric’s Evendale Plant holdings
to 4,740,015 square l[eet. The company also oper-
ates for the Air Force an additional 1,109,346
square feet of floor space at Evendale.

The purchase will increase the total ol General
Electric-owned facilities at Evendale to more than
$140-million. Employment at the Evendale plant
averaged 13,500.

The J79 engine reached production stage after
undergoing more than 12,000 hours of testing—









equipment to launch the missile from a submerged
submarine. In conjunction with Lockheed Air-
craft Corporation, work also progressed on the mis-
sile’s guidance system.

Talos will be installed in converted naval cruis-
ers. Automatically selecting the missile {rom a stor-
age area, its fire-control system will weigh ‘more
than 350 tons and take up space enough to house
10 freight cars.

An automatic data procuring and computation
center was installed at a plant location in Phila-
delphia. The center was designed to reduce data
from missile flight tests and environment and com-
ponent tests and for scientific computations to aid
advanced studies.

A new type of armament, designed to give heli-
copters defensive protection in battle, was intro-
duced last May. It comprises 2 kits of 0.308-cali-
ber machine guns and small rockets, attachable to
any type of helicopter.

A booster unit used in the free-flight testing of
missile nose-cones was developed to simulate sepa-
ration of a nose cone from the missile airframe. It
can be fired from a 5-inch gun. After separation,
the nose cone model gives free flight data on nose
cone afterbodies.

Temperatures more than twice as hot as the sur-
face of the sun were achieved in the Aerosciences
Laboratory. An advanced version of the fluid-
stabilized electric arc, this model used water as the
external “blanketing” agent and reached approxi-
mately 25,000°F. Future designs will use gases
for the stabilizing agent, allowing for simulation
of atmospheric conditions. The blast of hot plasma
emanating from the arc chamber is being used for
nose-cone research on the Air Force’s ballistic-mis-
sile program.

Electronic equipment operated at 752°F without
the use of a refrigerant or cooling system during
1957, direct result of two major high-temperature
programs. The initial program revealed that air-
borne electronic equipment could be designed and
packaged to operate over a wide temperature range
— 65 to -}450°F—and in other severe environ-
mental conditions with a performance comparable
to that of existing equipments designed to operate
to 250°F. Additionally, size and weight penalties
are relatively small, ranging from 0 to 10 percent.
The second program, aimed at advancing the state
of the art to 7b2°F, was an extensive investigation
of temperature and nuclear radiation-tolerant parts,
macterials, and manufacturing processes for applica-
tion in airborne electronic equipment. ('To prove
{fcasibility, a demonstrator model amplifier, de-

signed to drive a standard servo-motor was success-
fully operated at ambient temperatures up to
752°F))

INSTRUMENT DEPARTMENT

Introduced last year was a new lightweight
low-priced compass system for business aircraft, pro-
viding an electrically driven panel-mounted gyro-
scope of improved performance. Based on a com-
bination of the magnetic compass and electric gyro-
scope, the system provides a stabilized heading ref-
erence accurate to 2 degrees or better.

A new-type fastresponse thermocouple was de-
veloped in which conventional 2-wire elements are
replaced by one element in the form of a tube en-
casing the other element, a wire.

A new aircraft lowmeter system in the 0 to 15,
000-pounds-per-hour flow range is being made
available for military and commercial jet trans-
ports. Incorporating many new design features, the
system operates directly from the aircraft’s 4-cycle
supply without the use of separate special equip-
ment. First application will take place in the
Douglas Aircraft Company’s DC-8 jet transport.

For small jet engines needing a miniaturized
flowmeter system with a range to approximately
5000 pounds per hour, a transmitter was developed.
The miniaturized transmitter has a 400-cycle motor,
magnetically coupled to an impeller. Its indicator
includes integral lighting and a self-synchronous
receiver.

A very small electric tachometer for jet aircraft
was developed in 1957. Weighing only 5 ounces, it
is useful as a supplementary instrument for indi-
cating engine speeds below or above the range of
the speed indicator incorporated in an engine-per-
formance indicator.

A new 4-gimbal 3-single-axis gyro, an all-attitude
reference for aircraft application, went into produc-
tion last year. Known as type SR-1, the device pro-
duces roll, elevation, and heading references at all
plane attitudes for navigation, control, and bomb-
ing functions. This new gyro reference is designed
to include not only compensation for the earth’s
rotation but also the aircraft’s east-west ground
speed.

SPECIALTY CONTROL DEPARTMENT

Development of the first static excitation systems
for aircraft generators was completed. Static exci-
tation systems were designed for the generators
utilized in five new military aircraft and one large
commercial plane. Generator ratings range be-
tween 20 kva and 90 kva at 400 cycles, 120/208
volts a-c. The new systems employ magnetic ampli-
fiers and silicon rectifiers instead of rotating ex-
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citers, vacuum tubes, or variable resistance devices.

Completely new controls were developed for the
protection of aircraft electric generating systems.
These controls employ magnetic amplifiers in place
of sensitive relays to achieve greater reliability and
to obtain more accurate performance.

A brushless d-c generating system was developed
for use in aircraft. The generator is an inductor-
type 800-cycle a-c machine; silicon rectifiers are
used in place of a commutator to convert its output
to direct current. It is equipped with a 600-cycle
a-c permanent-magnet exciter.

A compact, rugged magnetic-amplifier voltage
regulator which weighs only 3 pounds was de-
veloped for missile generating systems. It may be
used to control 400-cycle generators with ratings up
to 10 kva. This regulator maintains generator ex-
citation under all generator operating conditions,
including short circuits at the generator terminals.
Generator voltage is held within +1 percent for
all generator loads between zero and rated value
and all temperatures between -—55 and +-100°C.

CAPACITOR DEPARTMENT
A new silicone-bonded reconstituted-micamat di-

electric capacitor, developed in 1957, promises con-
tinuous high-temperature operation up to 300°C
and short-time operation to 350°C. This develop-
ment supplements the 500°C mica capacitor now
commercially available on a development-order
basis. In the presence of nuclear radiation, the
500°C capacitor exhibits satisfactory operation.
CONSTRUCTION MATERIALS DEPARTMENT

Developed for aircraft application were two new
aircraft wires. First of these was a 600-volt fire-re-
sistant wire for fire detection, related circuits that
must operate without failure for short-time emer-
gencies, and other critical circuits that may be sub-
jected to a total temperature of 750°F. The second
development is a 600-volt single-conductor silicone-
insulated non-flammable wire. It can be used for
ambient temperatures ranging from -—-75°C to
4-200°C total.

Four synchronous detection receivers were de-
livered to the Air Force during the year. Addi-
tionally, a synchronous detection adapter was de-
signed to convert standard receivers to suppressed-
carrier double-sideband operation. Synchronous re-
ceivers eliminate image problems, because no in-
termediate {requency is employed. Interference
and fading that result from multipath effects are
also ahsent.

A new re-entrant cavity offering higher efficien-
cies over ridged or line-over-plane cavities presently
used in microwave equipment was also developed.
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Currently being cevaluated in airborne equipment,
the new cavity is one-fourth the size and weight
of present ridged units operating over the [re-
quency range of 2000 to 4000 megacycles. Under
consideration are proposed evaluations for the
cavity’s use in sweep generators and r-f sources for
other applications.

Developed in 1957 was a simplified procedure
for predicting the absorption of infrared by the at-
mosphere between a target and an observer. The
estimation process previously used was replaced
by a systematic solution of the problem. Through
this procedure, a person inexperienced in atmos-
pheric physics can calculate atmospheric absorp-
tion.

Production started during the year on the mag-
netic-temperature-control amplifier for General
Electric J79 jet engines. Weighing approximately
6 pounds, the unit mounts directly to the airframe.
It is part of the nozzle area conurol servo that
maintains a pre-set turbine discharge temperature,

GENERAL ENGINEERING LABORATORY

Developed during 1957 was a high-pressure gas
stabilized, arc driven plasma generator for special-
ized wind tunnels and materials studies. Some of
the problems solved in its development were stabili-
zation of the arc in the gaseous environment, de-
velopment of nonconsummable electrodes, plus fab-
rication of an arc chamber to withstand high pres-
sures and extremely high heat fluxes. The unit is
similar in concept to the water-stabilized arc.

Fluid-vortex confined arcs were made with power
gradients of about 50 kw per inch of arc length—
or more than 6000 kw per cubic inch of space oc-
cupied by the arc. Most recent studies were made
in structures so arranged that the vapor formed by
the arc could be expelled through a nozzle in the
form of a jet.

Recent applications of a water-stabilized arc were
for study of aerodynamic problems involving high-
speed jets.

One of the present limiting factors in rocket de-
sign Is the extreme heating rates encountered, par-
ticularly when the missile re-enters the earth’s at-
mosphere on its downward journey. A consider-
able portion of heat transfer is the result of radi-
ation from extremely high-temperature air in the
region occupied by the shock wave preceding the
missile. To measure the intensity and distribution
of this radiation under actual circumstances, a
photoelectric rocket spectrometer was designed and
built last year. It will be situated in the missile’s
nose cone, operating only during re-entry into the
atmosphere.















SYSTEMS AND COMPONENTS MANUFACTURERS

AERONCA MANUFACTURING CORPORATION

Aeronca continued in 1957 to be a major supplier
of components for several military programs and
the Boeing 707 commercial jet transport.

Production of wheel well doors, elevators, rud-
ders, ailerons, bomb doors and spoilers for the B-52
and the Center Wing Section for the KC-185 and
707 airplanes accounted for a large volume of the
company's shipments during the year.

Completion of the design engineering for the
Martin P6M beaching vehicle was accomplished
early in the year and deliveries of production units
started soon thereafter.

Aeronca continued to produce stainless steel
honeycomb brazed structural assemblies for the
Convair B-58. The company is one of four quali-
fied by Convair for this program.

Acquisition and activiation of new facilities for

aluminum honeycomb bonding was accomplished
during the year. This equipment includes auto-
claves, precision core milling equipment and Dow
17 processing facilities.

An extensive research and development program
was underway in the field of brazing and an ex-
pansion of facilities was planned.

The company was awarded a study contract to
develop electronics packaging structures for one
of the ICBM programs. Progress on this project
indicates a solution to many of the existing prob-
lems of electronic packaging for missile systems
application.

Aeronca, during the year, started several new
research and development projects aimed at expan-
sion into new areas of missile and manned aircraft
development and production.

AIRCRAFT RADIO CORPORATION

Expanding needs lor airborne electronic equip-
ment to cope with the safety hazards created by
greater air traffic brought about a 1957 increase in
demand for ARC’s newest developments in airborne
communication and navigation equipment. Sales
increased to $10.5-million, up 20 percent from
1956.

An energetic and productive development and

research program aimed at broadening ARC’s prod-
uct line was continued. The year 1957 saw 13,000
square feet of space added to the engineering and
production facilities bringing the total to 14,861
square feet. Engineering personnel increased 40
percent to a total of 88,

Development work neared completion on an
extended line of airborne communication and
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plane Company’s B-52 bomber were the target of
an extensive cost-cutting and weight-saving pro-
gram planned by Boeing. In support of the pro-
gram, Alcoa developed and perfected new forging
techniques for use with its Cleveland works facili-
ties. The forgings that resulted cut total machining
man-hour requirements by 62 percent, and saved
thousands of dollars in machine-tool costs for each
set of bulkheads produced. The amount of alumi-
num originally needed for one set of bulkheads

now produces eight sets.

Aluminum powder metallurgy products, made
commercially available during 1957, can withstand
temperatures up to 900°F, an advance of 300 to
400 degrees above the point at which conventional-
ly produced alloys can function efficiently. One of
the new APNM products already is in use in standard
production parts employed in jet aircraft engines.
Three APM allovs are available: M257, which is
made of domestic aluminum powders, and M430
and M470, which are made of aluminum powders
imported from Switzerland.

THE B G CORPORATION

During the vear B G Corporation placed in pro-
duction its new series of platinum and non-plati-
num spark plugs of the all weather top type and
was furnishing models RB39R (platinum electrode
type) to the Navy and models 340 and 845 (mass
electrode type) to the Air Force. Commercial serv-
ice tests were also in progress.

During the year B G continued to manufacture
ceramic terminal sleeves, spark plugs and ignition
harness tests sets for usc in conjunction with piston
engine operations.

For the gas turbine engine ficld The B G Cor-
poration continued to develop a line of tail pipe
thermocouples and harnesses, both the integral and
separable types. A mnew resistance temperature

BENDIX AVIATION

ECLIPSE-PIONEER DIVISION

Major emphasis at Eclipse-Pioneer Division dur-
ing 1957 was in the direction of svstems refinement
and development. The systems involved covered
all phases of automatic flight control, integrated
instrumentation, stabilization, and airborne data
processing.

PB-20 Automatic Flight Control Systems that had
heen ordered during the previous vear materialized
as flyable systems. In May, the PB-20B installation
in the Lockheed-built TWA Jetstream Starliner be-
came the first fully transistorized system to be cer-
tificated by the CAA and in June the system Dbe-
came operational when TWA inaugurated service
with the same airplane. In September the PB-
20D successlully completed initial compatibility

measuring svstem was developed, including a ther-
mocouple suitable for much higher temperatures
than encountered in gas turbine engines currently
in use. Research and development in the field of
gas turbine engine igniters continued. Various
models of semi-conductors were placed in produc-
tion during 1957.

In the field of alumina ceramics for the aircraft
electrical and electronic fields, B G made improve-
ments on its metal-to-ceramic sealing process to
furnish a true hermetic seal capable of withstand-
ing high temperatures and with high mechanical
strength. Further advances were made in the line
of spectal high temperature alumina ceramics to
customer design.

CORPORATION

tests on the prototype Boeing 707 commercial jet
Stratoliner. Also during September, the Royal Ca-
nadian Navy completed evaluation of the PB-20F
in the DeHavilland-built CS2F-1 Tracker airplane.

During 1957, the PB-20G was ordered for the
Convair 880. This order raised commercial com
mitments for use of the PB-20 to four major air-
frames and 17 domestic and foreign operators.

Advances were also made in Flight Director
equipment and preproduction tvpes of single- and
dual-axis servoed command indicators were com-
pleted and put on flying status.

Central Air Data Computers became operational
and new models were developed to satisfy re-
quirements of new aircraft. In addition to their
use with automatic flight control systems and bomb-
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transistors, went into production during the past
year. Also in production was a complete line of
newly designed, long life commutator switches. The
motor driven units are used [or telemetering, sam-
pling and programming applications, in both air-
craft and missile use,

The Division participated heavily in telemetry
instrumentation for ICBM missiles, and put into
production the portions of the Talos terminal
guidance system which it designed and is building
for the corporation’s Missile Division.

United Signal Corps contract, development was
completed on a two-way air-ground digital com-
munication system for air traffic control. A new
application of the Electro-Span digital supervisory
control systermn, the new development eliminates
voice communication and its high error potential,
and reduces message time. Ground to aircraft
messages are selective and registered only at the
craft designated. Automatic verification of each
decimal digit in the message is performed. Data
is visually displayed in the cockpit, and all data
is logged automatically on a printer at the control
station. Electro-Span engineers also completed the
study phase of a high speed data transmission sys-
tem for the Signal Corps.

In the sonic processing field, Pacific Division
completed development of a sonic cleaning system
built especially for the requirements of the Air
Force. Engineered and built by Bendix-Pacific for
Wright Air Development Center evaluation at
Norton Air Force Base, the system cleans large jet
engine parts with high frequency sound waves in
a fraction of the time normally required, and at
a great saving in the cost of special cleaning chemi-
cals.

Hydraulic developments during 1957 included
an adaptable solenoid operated selector valve so
designed that with minimum variance in tooling
and use of similar parts, a complete line of selector
valves can be produced from the basic four-way,
three-position design. Applications included the
Northrop T-38 jet trainer and the Boeing KC-135
tanker.

The Bendix-Pacific flow equalizer was modified
to provide the high temperature, high flow ac-
curacy necessary for split second actuation of speed
brakes on the Lockheed F-104. The new unit is
capable of handling more than twice the flow rate
of former models, at almost half the pressure drop,
and operating temperature range was increased by
50 percent at no increase in weight and size.

Also developed in the hydraulic line was a new
dual brake valve designed for the Douglas DC-8
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jet transport. Embodying a new design principle,
the valve offers weight saving along with the ability
to handle the high flow rate required in planes
of the DC-8 size. Estimated total weight of the
valve is 2.65 pounds; {low capacity is in the neigh-
borhood of 50 gallons per minute.

A new air motor for missiles also rcached the
production stage early in 1957. A constant dis-
placement rotary vane design, the motor is fabri-
cated entirely of aluminum, with the exception of
blades and bearings. The basic motor weighs only
115 pounds, and develops 234 horsepower per 100
psi of inlet pressure.

A large portion of 1957 production activity was
devoted to the power conurol system for the B-38
Hustler, which Bendix-Pacific designed and is pro-
ducing in participation with Eclipse-Pioneer Divi-
sion. The power control system is comprised of
over 30 separate units, including hydraulic transfer
valves, actuating cylinders and dampers, and elec-
tro-hydraulic servos.

Hydraulic engineers continued development
tests on high temperature servo valves, and sup-
plied a number of valves [or operation at 350°F
for the Terrier and LaCrosse missiles and the Con-
vair B-58. Qualification also was completed on
an isolated foil type servo which operates over the
temperature range of —40° to 275°F. Also under
development was a servo valve program for appli-
cation aboard submarines.

Pacific Division entered the missile launching
field in 1957 with the development of a solenoid
operated mass balance slide type valve approved
by the Navy for the Tartar launcher installation.
Another new development in this field was a series
of hydraulic operated slide type valves designed
for use in conjunction with the solenoid valve or
for independent operation piloted remotely. These
valves have also been approved for Tartar launcher
installation, and the same design will he proposed
for submarine applications.

PIONEER-CENTRAL DIVISION

Pioneer-Central developed a new Model $922
turn and slip indicator, one of several flight instru-
ments [eaturing integral lighting for sharper read-
ability. Of reduced weight, the new model also
provides for power failure indication.

The division was also supplying the Type 29024
10-liter converter for oxygen supply, a 16-pound
unit used on the Navy’s Grumman WF-2 early
warning aircraft. Pioncer-Central also developed
a new GU-12 altitude sensor parachute release for
ejection seats or capsules. The compact release
weighs less than one pound.









Yironment free and sealed against the effects of
fl¥tllude up to 100 miles; and the Type 20B27
Iransistor Type AC Voltage Regulator, which fea-
tures printed circuit construction for great size

reduction and weighs only three and three-quarter
pounds.

_ SCINTILLA DIVISION

During 1957 Scintilla completed the first step of
the Targest plant expansion program in its history.
A building addition of 63,000 square feet was
ere_cted to accommodate a completely integrated
faCIIity for the design, manufacture, and sale of
electrical connectors for aircraft, electronic, and
missile applications.

Scintilla developed a new type ignition system,
called the High Frequency Ignition System, for
the Curtiss-\Vright R-3350 Turbo-Compound en-
gine. This new system is designed to enable spark
plugs to better withstand the harmful effects of
fouling and corrosion.

The “Short-E” electrical connector was designed
to provide a connector that would be smaller in
length, lighter in weight, and more easily serviced.
These connectors are moisture, vibration, and cor-
rosion resistant, pressurized, and operate within
the temperature range of —67° to L 257°F.

A considerable amount of desien and develop-
ment work was conducted on ignition systems for
large turbojet and turboprop engines. Important
reductions in space and weight were accomplished
with ignition systems for small gas turbine and
rocket engines.

Protected wiring assemblies in many new con-
figurations were developed for aircraft, missile, and
electronic equipment applications.

BENDIX-SKINNER DIVISION
Bendix-Skinner successfully developed and sup-
plied filters for Navy aircraft carrier use which re-
moved sea water and iron oxide from the carriers’
fuel tanks.
In carrier operation it is customary to fill the
aircraft fuel tanks with sea water as fuel is with-

drawn, in order to minimize the danger from ex-
plosive vapor which would occur if fuel was al-
lowed to surge in semi-empty tanks. This sea water
must be later removed before the fuel can be placed
in aircraft tanks.

To further complicate this filtration problem,
in 1957 the Navy switched to JP-5 fuel for carrier
based aircraft. This fuel has a viscosity double that
of jet fuels previously used. This change, plus a
gradual accumulation of rust in the fuel tanks,
proved too much for the existing filters. Bendix-
Skinner was able to develop and deliver replace-
ment filter units ahead of the deadline established.

SYSTEMS DIVISION

Systems Division, while building new office and
laboratory facilities in Ann Arbor adjacent to the
University of Michigan Engineering Campus, car-
ried forward full-scale systems analysis and develop-
ment operations during 1957 in several important
fields.

A supersonic, expendable target drone was de-
signed for low-cost development and production.
This aerial target system, designated PENNY, is
capable of a speed-altitude and cross-sectional ra-
dar-IR envelope that more than adequately simu-
lates enemy aircraft and missile targets. It can test
the development and operational capabilities of
the most recent and projected US weapon systems.

A significant study was carried out by the Divi-
sion for defense against the intercontinental bal-
listic missile. Anticipating a defense largely de-
pendent upon ground-based radar, which is open to
confusion by decoys and by electronic jamming, an
AICBM system, invulnerable to countermeasures,
was devised. In addition, numerous other studies
culminated in proposals to the military depart-
ments on such weapon system concepts as a com-
bined passive-active system for air defense, a short-
range optical-IR homing missile for targets of op-
portunity, and on an integrated data-processing
and display system for ground control of ajr opera-
tions.

CLEVELAND PNEUMATIC TOOL COMPANY

The company continued, during the year, its
work in design and manufacture of aircraft land-
ing gears and ball-bearing screw mechanisms for
military and commercial aircraft. A new order was
received for landing gear for the Convair 880 jet
transport. Orders had previously been received for

Douglas DC-8 and Boeing 707 gears.

National Water Lift Company, purchased in
1956, added 125,000 square feet of floor space to its
plant at Kalamazoo, Michigan. National Water

Lift was engaged in design and manufacture of
aircraft and control systems.
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KOEHLER AIRCRAFT PRODUCTS COMPANY
DIVISION OF NEW BRITAIN MACHINE CORPORATION

Kochler continued as a major supplier of preci-
sion valves and accessories to practically all mili-
tary and commercial aircraft in production or un-
der development.

TFollowing the industry trend, slow-down of
orders in the last half of the year necessitated a
slight personnel reduction in the manufacturing
division.

A new Valve Testing Laboratory was put in op-
eration early in the year. It facilitated production
testing and aided product development and im-
provement programs.

As the year ended Koehler was developing a
new series of high performance valves for the bal-
listic missile programs and investigating special
itcems for ground support equipment.

KOLLSMAN INSTRUMENT CORPORATION

Increasing expansion in the manufacture of com-
plex automatic navigation and flight control sys-
tems necessitated a reorganization of Kollsman's
executive functions, a realignment of production
forces, and an increase in manufacturing personnel.

Activities of the Kollsman Research and Engi-
neering Laboratories continued to intensify. Addi-
tional engineering and technical personnel were
added to the stalf to round out the complement
required for the Laboratories’ programs, which
cover a wide range of automatic systems for manned
aircraft and for guided missiles. Research was in
electronic. electrical, mechanical, optical, and
chemical areas, with many of the svstems combin-
ing several of these engineering arts.

Early in the year Kollsman started working on a
$26-million Air Force production contract for the
Automatic Astro Compass. Designed to increase
the strategic effectiveness of high speed, long range
aircraft, the system automatically tracks celestial
bodies and computes precise aircraft direction.

A second procurement by the Air Force of the
Kollsman automatic celestial navigational systems
in 1957 was a contract for the pilot production of
the AN/AVN-1 Astro Navigational Set. known as
the Kollsman Astro Tracker. This system is par-
ticularly suited for use in high speed, long-range
fighter-bombers although it has application in
many other types of aircraft. It automatically and
continuously tracks a celestial body, measuring its
altitude angle and relative bearing, both required
for computing the position and true heading of the
aircraft. This relieves the navigator of manual
sighting, saves time, and greatly reduces the possi-
bility of human error.

Quantity production orders for high performance
air data computers and for various types of special

devices were received from the military as well as
from airframe manufacturers and industrial firms.

Substantial orders were also received for various
advanced types of Kollsman Cabin Pressure Systems
which will be used in the new Douglas DC-8, the
Fairchild F-27 twin turboprop as well as in other
aircraft.

There was a large increase in orders for the com-
pany’s Integrated Flight Instrument System. Known
as KIFIS, it provides the extremely accurate flight
instrumentation necessary for the solution of flight
separation problems. Over 140 of these systems
were on order for use on the Douglas DC-8, the
Boeing 707, the Convair 880, and the DeHavilland
Comet 1V.

Growing activity in the field of guided missiles
has resulted in a stepped-up program of production
in the Kollsman Synchrotel transmitters and servo
torque units. Because of their extremely light
weight and short response time, Synchrotel trans-
mitters have become important components in the
production of control and guidance systems as well
as of telemetering and other flight testing devices.
They are currently components in such guided
missile programs as the Regulus, Snark, LaCrosse.

Volume production continued on the Kollsman
line of sensitive and high range precision altimeters,
Mach airspeed indicators, airspeed indicators. true
airspeed indicators, and Machmeters, Substantial
orders were filled for thrust meters, tachometers,
vertical speed indicators, pitot and pitot static
tubes, and various types of special flight research
units,

Also in quantity production were combination
differential and absolute pressure instruments, baro-
switches, weather instruments, periscopic and hand-
held sextants, and other precision optical devices
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Aircraft Company of Liquidometer “true weight”
gaging systems for installation on DC-8 airplanes.
This system measures fuel accurately regardless of
the density of the fuel.

Numerous installations were made of Liquid-
ometer’s transistorized fuel gaging equipment
which features silicon transistors exclusively and
which will withstand high temperature environ-

MINNEAPOLIS-HONEYWELL

Minneapolis-Honeywell opened a new engineer-
ing facility in St. Petersburg, Florida, designed and
constructed exclusively for the development and
manufacture of inertial guidance systems and com.-
ponents. The 98,000-square-foot plant cost $2.5-
million and included more than $2-million in
equipment. Employment reached more than 500
by year-end, including more than 200 engineers.

The Aeronautical Division, together with Honey-
well’s Ordnance Division and Boston Division, were
grouped administratively into a new Military Prod-
ucts Group for better responsibility for weapon
system contracts. Resources of the Group include
9000 employees (about 2000 professional engi-
neers)y and 12 major plants in seven cities from
coast to coast which have more than 1,400,000
square feet of engineering and production space.
Stephen F. Keating, vice president in charge of the
Aeronautical Division, was named head of the
Group.

Honeywell was working on prime contracts for
two missile development programs: (1) “Wag
Tail” the air-to-ground guided rocket for the Air
Force Armament Center, and (2) The “ASROC”
missile program for the Navy; this contract is held
by the Ordnance Division. In addition, the Aero-
nautical Division was supplying guidance systems

THE NEW YORK AIR

ment up to 125°C. In addition, many of the new-
est types of aircraft and missiles were equipped
with other Liquidometer products such as thermis-
tor liquid level sensors, position indicating systems
and miniature magnetic amplifier relays.

During 1957, Liquidometer occupied its newly
constructed building in Los Angeles which pro-
vides sales, engineering and repair services.

REGULATOR COMPANY

and major components for many missile and rocket
programs including the Vanguard, Titan, Thor,
Snark and others, plus several Army missile pro-
grams.

The Aeronautical Division was also supplying
systems for the F-100, F-101, CF-100 and was de-
signing new systems for several other Air Force
and Navy aircraft. Honeywell was an associate
prime to RCA in developing a new Integrated
Electronic Weapon System for the Canadian super-
sonic CF-105 fighter. Honeywell Low Altitude
Bombing Systems (LABS) were being supplied to
all Air Force fighter-bombers, to the Royal Air
Force and Royal Navy. LABS was also adapted for
use on the B-47.

Advances in the field of hermetic integrating
gyroscope (HIG) or “floated” gyro development
and manufacture were made during the year with
Honeywell’s design and initial production of a
miniaturized HIG (called MIG) that weighs less
than a half-pound and its companion accelerometer
(the MPIA—Miniature Pendulous Integrating Ac-
celerometer) that weighs less than .4 pound. Re-
search work was conducted at both the Aero-
nautical Division’s Minneapolis and St. Petersburg
plants on new inertial-grade gyros and gyros utiliz-
ing new electronic concepts.

BRAKE COMPANY

WATERTOWN DIVISION

Three new pump series, to expand the division’s
existing product line of constant and variable flow,
axial piston hydraulic pumps and pump-motor
combinations, were developed during 1957.

The Rotodynamic Pump, a high-speed, high-
pressure, two stage, “‘scoop” pump delivering 10 to
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25 gallons per minute at 3000 pounds per square
inch, was designed for operation at 35,000 revolu-
tions per minute and —65°F to 500°F. This new
design features continuous air and vapor ejection
and optimized scoop design. The Over-center
Pump, a rotating cylinder-block pump with over-















SPERRY GYROSCOPE COMPANY

A highlight of Sperry’s 1957 vear was the forma-
tion within the company’s Air Armament Division
of a special countermeasures section. Sperry has
important assignments in the field which are classi-
fied.

Sperry was assigned follow-on production of the
primary navigation and guidance systems for the
Air Force's Convair B-58. The virtually automatic
control systems are for flight path direction of the
B-58 and accurate release of its detachable pod.
Sperry was also assigned the design and manufac-
ture of ground check-out equipment for the B-58.

An inertial navigation system, designed for use
in determining ship position for firing the Navy
Lockheced Polaris missile, was undergoing test and
evaluation during the year aboard the experimen-
tal ship Compass Island. The svstem, which pin-
points the ship’s location and plots true course and
spced continuously, is a joint Navy-Sperry project.

A vear-long field test program on CYTAC (Lo-
ran-C) hyperbolic radio navigation system for air
and sea was completed. The system requires a small
number of ground transmitters to provide a com-
plete 2+-hour, all-weather air and sea navigation
blanket over the United States and adjacent sea
lanes. The tests, conducted by the Air Armament
Division with Air Force and Bureau of Standards
cooperation, confirmed a range capability of 1500
miles over land routes and 2200 miles over the sea.

Sperry received an Air Force contract in 1957
for the development of a Twin Gyro “stable plat-
form,” differing in major respects from conventional
two and three gyro platforms. 'The Twin Gyro
employs a new concept of two identical directional
groups, set at right angles to each other, instead
of the usual combination of one vertical and one
directional gyro.

The company continued its work on inertial
guidance systems during the year and started pro-
duction of new gyroscopes and other inertial com-
ponents of high accuracy. The systems are designed
for long range missiles, atomic ships and subma-
rines and supersonic aircraft. Successful achieve-
ment of new production line precision in mil-
lionths demanded redesign of many factory areas
and methods and the creation of new super-sensi-
tive test devices to insure accuracy.

Sperry also moved into initial production of its
new SP-30 flight control systems for the Convair
880 and Douglas DC-8 jetliners and the Martin
SeaMaster, multi-jet attack scaplane. Developed
over an cight-ycar period to meet precise jet flight

requirements, the transistorized SP-30 system has
wide application for automatic precision control of
future jet aircraft, over the needed wide range of
a “slow” 100-miles-per-hour to sonic speeds and
above.

For military jets, the Air Force called for con-
tinued production of MA-2 automatic flight con-
trol systems for B-52 Stratofortresses. Latest orders
brought to $9.15-million the amount of contracts to
produce these advanced systems. The MA-2 pro-
vides strategic bomber crews with automatic “K-
System” bombing control, as well as “hands-off”
control on long flights to targets and on instru-
ment landings.

Sperry continued work on ‘“super-radars” for the
Navy’s fleet-defense guided missiles Terrier and
Talos.

The year also brought successful completion of
quantity production requirements on all elements
of the Navy's introductory air-to-air missile system,
Sparrow I. Deliveries adequate for several years’
fleet usage of this combat-ready weapon—complete
with airborne radar guidance gear, shorebased
and shipboard check-out equipment, complete mis-
siles with various warheads, launching racks and
other system components—were finished on sched-
ule about mid-year.

In the same period, another Sperry assignment
to complete a missile system got under way, with
initial planning and first pilot production of com-
ponents for an advanced, but un-named Army
surface-to-surface missile with new high perform-
ance capabilities.

During 1957, Sperry created a new laboratory
which developed smaller and lighter gyro devices
for future missiles. These eliminate the need for
heavy power supplies, by self-contained explosive
or hot-gas generators to drive high-speed gyroscopes,
servos and actuators. Some of these miniature de-
vices can accelerate instantaneously, without warm-
up time, up to 50,000 revolutions per minute in
two-tenths of one second or less.

Other gyro advances brought into production a
new lightweight Gyrosyn (R) compass system of
unprecedented accuracy six to fifteen times more
precise than previous types.

The new C-11 Gyrosyn Compass achieves its ac-
curacy with a non-floated gyro having greatly-re-
duced random drift rate, even under stress and vi-
bration not exceeding one-half degree per hour.
Such stability is particularly valuable at high lati-
tudes where the earth’s magunetic field makes ordi-
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vices and new design coaxial switches covering
wide frequency ranges.

The West Coast Division of Thompson Products
continued production of components made from
thin wall tubing through the use of the metal
gathering and flotrusion processes. One-piece inte-
gral construction of rods and pistons, tubular forms
of all sizes and shapes are possible using these
methods. Flotrusion makes possible closer toler-
ances in thin walls and eliminates the use of ex-
pensive machinery and polishing practices.

The Accessories Division opened a new labora-
tory facility at Roanoke, Virginia, Advanced auxili-
ary power units and new pump concepts for han-
dling high energy and exotic fuels for future jet
engine and missile uses were undergoing develop-
ment and testing in this laboratory. A number of

test cells were in use testing auxiliary power units
of present and advanced design.

One of the major expansion programs of Thomp-
son Products began in February, when ground was
broken for a new Staff Research and Development
Science Center in Cleveland, Ohio. Aveas of re-
search at this new Center will include Metallurgi-
cal and Chemical Laboratories, New Devices De-
velopment and Research Groups, Nuclear Prod-
ucts Department, Machine Tool Automation, Metal
Cutting Laboratory and Automotive Research and
Development Laboratories.

Research under way during 1957 in the missile
and rocket fields included studies of cermet ma-
terials, mono- and bi-propellant fuels, auxiliary
power units, gas generators, liquid/vapor fuel sys-
tems, alternators and regulators for missile appli-
cations and nuclear propulsion power plants.

VICKERS INCORPORATED
DIVISION OF SPERRY RAND

Organizational changes aimed specifically at
meeting the expanding needs of the aircraft indus-
try and its changeover to rocket and missile pro-
duction highlighted the 1957 year for Vickers In-
corporated.

The Aero Hydraulics Division was set up under
the guidance of B. W. Badenoch, Divisional Man-
ager, to streamline product design and develop-
ment, sales, service and production for the spe-
cialized aircraft and missile industry. This newly
created division was provided its own design and
development, application engineering and produc-
tion facilities. '

The reorganization also brought along the estab-
lishment of three new regional offices in Seattle,
Long Island, and Washington, D. C. Other re-
gional offices include those in Miami, Florida, Ar-
lington, Texas, and Torrance, California. Cre-
ation of these offices, as well as extensive represen-
tation in the newly created Vickers International
Division, gave the Vickers Aero Hydraulics Division
world wide engineering and service representa-
tion.

In January, 1957, a new production facility was
opened in Jackson, Mississippi. This plant added
approximately 130,000 square feet of manufactur-
ing area to the main plant in Detroit and the pro-
duction facility in Joplin, Missouri.

The completion of the Torrance plant in Febru-
ary, 1957, added another 100,000 square feet of
new facility in the heart of the California aircraft
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industry. The Torrance group is spear-heading
the packaging, or manifolding, of electro-hydraulic
units into self-contained power and control pack-
ages.

The year also saw the complete activation of the
facilities at the new Administration and Engineer-
ing Center in suburban Detroit. This facility
houses a complete concentration of hydraulic lab-
oratory and research facilities. Plans called for
completion by early 1958 of a new addition, cap-
able of testing complete hydraulic systems at ultra-
temperatures (ranging to 1000°F).

Along with high temperature research, an ex-
tensive development program was under way lead-
ing to hydraulic components utilizing higher pres-
sures. A 4000 psi aircraft pump resulted and was
being delivered for operational use. Another con-
centrated program included the miniaturization of
hydraulic power units, both piston and vane type.

Development work entered the final stages and
production started on the hydraulic components—
main system pumps, etc—for the new round of
turbojet and turboprop airliners. Vickers hy-
draulic products have been specified for use on
Boeing 707, Douglas DC-8 and the Lockheed Elec-
tra. The latter aircraft will use a new oil cooled
motorpump of revolutionary design. A hydraulic
ground starting package for airline and military
use was also successfully developed and demon-
strated extensively.

An across-the-board increase in rotating speed of






Tests showed W545 to be an outstanding high-
strength, high-temperature alloy. When heated to
a temperature of 1200 degrees Fahrenheit and sub-
jected to a stress of 75,000 pounds per square inch,
the W545 test samples withstood these conditions
for as much as 300 hours without breaking. Under
equivalent conditions, standard turbine disc ma-
terials would probably have a lifetime of less than
ten hours.

Airborne computers were undergoing a weight
and size reduction program at the company’s air
arm division.

The Westinghouse Electronic Tubeless Analog
Computer (WETAC) was a typical example. The
weight of a major element of this computer, the
servo amplifier, was reduced from 33 to 4 ounces
by a new all-transistorized amplifier that replaces
five molded units using vacuum tubes. The tran-
sistors are made ol silicon to operate through a
wider temperature range, and the amplifier also
employs a feed-back loop to correct for any tem-
perature deviations in transistor characteristics.

To study the effect of high temperatures on
structural parts of aircraft and missiles, Westing-
house developed a complete elevated temperature
test facility. The equipment consists of banks of
tubular infrared lamps which serve as the heating
source, a three-channel ignitron controller, strip
chart temperature recorders, regular control (com-
puter ) ck~nnels, master control desk, unit substa-
tion and bus duct distribution.

A new device developed by Westinghouse is a
dual-fuel manifold that eliminates vapor lock in
the J46-WE-8 alterburner fuel system. The mani-
fold performs the usual function of spraying fuel
into the turbine exhaust gases. The fuel is then
burned in the combustor portion of the after-
burner, providing a large thrust increase for short
periods of operation. When installed, the dual-
fuel manifold will help to raise the altitude ceiling
for planes using the J46-WE-8.

During the past year, Westinghouse received two
multimillion dollar contract awards from Boeing
Airplane Company to manufacture the terminal
guidance systems for the Air Force IM-99 Bomarc
guided missile. A number of the systems for the
pilotless missiles will be manufactured at the air
arm plant in what is believed to be a long term
program,

Through another contract Westinghouse will de-
sign and manufacture experimental seagoing han-
dling and launching systems for the Navy-L.ock-
heed Polaris hallistic missiles. This contract calls
for development of various mechanical and elec
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trical systems for the launching ol Poliaris trom
submarines or surface ships.

In other work associated with aviation, Westing-
house, under contract with the Navy, was design-
ing a nuclear propulsion plant for an atomic-
powered submarine capable of carrying and firing
guided missiles.

For another Naval project, Westinghouse will
manulacture the main steam propulsion machinery
for the nuclear powered aircraft carrier (CVAN).
This will include turbines, gears, condensers and
associated machinery.

A radar track-while-scan system, which automati-
cally tracks up to 72 targets in three dimensions,
was developed by the Westinghouse electronic divi-
sion in Baltimore, Maryland. This is a hybird digi-
tal-analog system in which error sensing is a com-
pletely analog function accomplished under the
control of a digital computer which computes, con-
trols and displays information on all 72 tracks.
The result is a reduction of equipment required
and an increase in accuracy of track over ranges
considerably in excess of other types of tracking
systems currently undergoing test.

The first 16-inch all-glass radar picture tube for
military use was developed for production by West-
inghouse. The new cathoderay tube is intended
for new display equipment used with radar, mis-
siles, and computers, or for replacement of 16-inch
metal cone tubes in existing military equipment.
The new tube, with a 75 percent greater screen
area than the previous 12-inch all-glass tube, en-
ables radar systems to discern faster flying objects
at greater distances.

The electronic tube division was producing 3600
magnetron tubes that will generate the powerful
radar pulses for airborne radar sets. The work
was being done under a contract awarded to the
company by the Dayton Air Force Depot.

Westinghouse also continued to manufacture
Aero 21-B tail turret bomber defense systems for
the Navy Bureau of Aeronautics and advanced
air-scarch, ship-borne radar scts for the Bureau of
Ships. The Aero 21-B defense system directs the
unmanned tail turret by detecting enemy aircraft
and automatically aiming and firing the tail guns
at encmy planes approaching from the rear. The
defense system will be produced for use aboard the
Navy’s A3D, the carrier-based bomber. The new
advanced air-search equipment will succeed other
air search radar developed by the company’s Balti-
more operations.

A new aireraft electrical system will be an inte-
eral part of America’s first jet airliner when the
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NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

The research centers of the Nauonal Advisory
Committee for Acronautics in 1957 were engaged
in accelerated programs to provide solutions for
the many difficult problems surrounding develop-
ment of the intermediate- and long-range ballistic
missile. Similarly, the facilities and staft of the
NACA were marshaled to give all possible assist-
ance to several companies in competition for the
design and production of a new, high-performance
bomber.,

At the same time, the NACA concentrated on
basic problems that can be solved only after years
of intensive effort. In rare instances, such as the
discovery and development at the NACA's Ames
Aeronautical Laboratory of the bluntnose theory
to minimize the missile re-entry heating problem
(described in more detail below), a breakthrough
is achieved. More often, the value of such long-
range research lies in the systematic accumulation
of new information. In this latter category is the
work begun in 1946 at the NACA's Lewis Flight
Propulsion Laboratory on high-energy or “exotic”
fuels, also described below.

NACA support was given to the International
Geophysical Year satellite program. both directly
and indirectly. The direct contribution was devel-
opment of a 30-inch diameter “sub-satellite” to be
used in measuring the resistance, or drag, experi-
enced by artificial earth satellites, and by deduc-
tion, the density of the atmosphere at the satellite
altitudes. Indirect support was primarily in the
field of rocket pmpulsion.

The sub-satellite is made of a Laminate consisting
of a plastic film 0.00025-inch-thick bonded to alu-
minum  foil 0.0005-inch thick. A small tank of
compressed nitrogen, hardly bigger than a lady’s
lipstick, inflates the sub-satellite, when it is released

{rom its storage space just below the satellite itsell.
The sub-satellite weighs only 0.25 pound and with
its container and the nitrogen bottle, weighs only
0.69 pound. William J. O’Sullivan, research scien-
tist at the NACA’s Langley Acronautical Labora-
tory, developed the sub-satellite which is scheduled
to be used in 1958.

Respecting the turbojet engine, it was first pre-
dicted its maximum speed capabilities would be
limited to Iess than a Mach number of 1, the speed
ol sound (600 mph at altitude). Then a Mach
number of 1.5 was thought possible; then 2.5. Now
a Mach 4 turbojet appears possible. The engine
NACA engincers visualize for flight at 2600 mph
would be more compact and far more efficient than
present turbojets. Great care would be requh:ed
in designing the inlet and exhaust ducts, which
would vary in size and shape with change in speed.

Because of the high temperature (about 1200°
Fahrenheit) resulting from the inlet air being
rammed into the engine by the airplane’s great
speed, the compressor will be troubled by material
problems much more severe than those affecting
today’s engines. Recent NACA studies of special
fuels and increased knowledge of combustion-cham-
ber design indicate that the engine can have shorter
and more compact combustion chambers. The
fundamental knowledge on which to base the
design of such an engine is well defined, but con-
struction will be very difficult because of the high
temperatures at which it must operate. Among
the many details that must be invesigated are high-
temperature lubricants, bearings, and seals.

In seeking to attain hypersonic speeds (more
than Mach 5, 3300 mph), the only air-breathing
engine that might now be considered for the lower
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unless the dissociated particles can be recombined
inside the engine.

Much research is being devoted to study of the
above-mentioned problem. One of the great diffi-
culties has been to build facilities where air can
be heated to correspond to the temperatures of the
test speeds and then be expanded through nozzles
to reach the desired test speed. The Lewis Labora-
tory now is using a rocket-tunnel, and a pebble-bed
air-heater to provide these conditions,

Before flight into outer space can become prac-
tical, propulsion systems must be studied under
conditions likely to be found beyond the earth’s
atmosphere. At extreme altitudes, air-breathing
engines will not operate: therefore, space engines
must be capable of operating in a vacuum. In
re-entering the atmosphere, future aircraft will be
exposed to temperatures as high as 30.000°F, where
the behavior of matter changes. To simulate such
conditions, new high-temperature facilities are be-
ing constructed at the NAGA's research centers.

One such facility is the electric-arc tunnel, in
which @ high-current discharge occurs in an arc
chamber. When a working fluid, such as air, s
injected into the chamber, it is headed by the arc,
and then is expanded through a nozzle to produce
a high-speed stream at temperatures of 10,000° to
20,000°F, in which re-cniry problems are studied.
This apparatus has the advantage that it can be

operated at usefully long periods of time at high
speeds and temperatures.

‘ One propulsion device that has been suggested
i.m‘ outerspace flight is the ion jet. 1 4 stream of
10ns, as In an are jet, can be accelerated to high
velocity by use of electric or magnetic fields, a small
amount of thrust will be produced. The jons are
tiny bits of matter, carrving electrical charges.
They are formed when an electron is added or
removed from an electrically neutral atom or mole-
cule. They constitute most of the weight of the
atom, and if they can be accelerated to high veloci-
ties, their energy can give useful thrust in outer
space, for gradual acceleration to speeds measured
In many thousands of miles an hour.

Petroleum fucls burned in today’s jet airplanes
are relatively cheap, plentiful, and safe. The energy
content of these hydrocarbon comipounds is, how-
ever, limited to about 18500 Btu per pound. This
figure is too low (o satisfy the maximum range re-
quirements of the military services [or high-specd
missiles and airplanes.

Since the end of World War 11, the NACA and
other  organizations in this country have bheen
scarching for new fuels that would have higher

energy contents. This work has been given in-
creasingly strong support from the armed forces.
In 1957, for the first time, the NACA disclosed its
part in this effort which has included study of
theoretical fuel performance, compounding new
fuels and determining their properties and those
of fuels suggested by others, and tests of the poten-
tial new fuels in operating engines.

Approaches to the problem have been many-
sided. Work has included investigation of light
metals as fuels, although the gains would be in
higher thrust instead of greater range. This is
because such metals as aluminum and magnesium
burn to higher temperatures and at higher over-all
fuel-air ratios than hydrocarbons, but do not con-
tain as much heat energy per pound. Studies were
made of the burning characteristics of the light
metals as solids and as finely suspended particles
in petroleum-base slurries.

Much of the research interest has been centered
upon boron and its compounds. In addition to its
high-temperature burning, boron has a high energy
content per pound and thus is attractive as a means
of extending range as well as increasing thrust.
In a theoretical study of a ramjet missile flying at
an inital altitude of 60,000 feet and a speed of 2100
miles per hour, it was calculated that use of boron
could extend range -0 percent over that calculated
for JP-4 fuel.

Early in the NACA work on boron fuels, slurries
ol metallic boron and jet fuel were studied with
disappointing results. A practical solution t(? the
problem of obtaining high combustion efficiency
under the difficult conditions of high altitude could
not be achieved.

The energy content of b()l‘Oll-h)"dl‘OSCll com-
pounds, the boron hydrides or boranes, 1sﬂconsld-
erably higher than that of boron alone. Further,
many of these compounds can be prepared in
liquid form, and thus are more conveniently han-
dled in aircralt tanks and fuel systems.

Only small amounts of boron have been pro-
duced/in the past, but large quantities of boron-
containing salts are available, notably in California.
Because of the eluborate and difficult processes in
their manulacture, liquid boron hydrides have been
priced in the hundreds of dollars per pound in the
quantities produced to date.

NACA rescarch has been aimed at evaluating the
effectiveness of borane compounds over a wide
range ol conditions, including, in 1957, linited
use in fullscale ramjet and turbojet engines. There
arc difficult problems remuaining. Boron compounds
can be quite toxic, and the products of combustion
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Despite the gains, the airlines in 1957 were
trapped in what appears to be a period ol diminish-
ing return. In 1956, traflic revenues increased 11
percent over the previous year, but at the same
time net income dropped 10 percent. The steady
decline of the profit margin is apparent when one
notes that, for the 12 months ending September,
1955, profit amounted to 6.29 cents on the dollar,
while the comparable figure for the 12 months end-
ing in July, 1957, was a meager 2.82 cents.

The reasons are simple: everything involved in
running an airline—wages, parts, fuel, cost of air-
craft—has gone up, while fares remained the same.
Airline fares today are actually less than they were
nearly 20 years ago, a situation unique among the
nation’s common carriers. A recent study shows
that the average airline fare in 1938 was 5.32 cents
per passenger mile. In 1957, it averaged 5.28 cents.

In August, 1957, the Civil Aeronautics Board de-
nied a six percent fare increase sought by seven
of the 12 trunkline carriers, who argued that the
proposed increase was one of many steps necessary
to meet the critical financial problems arising out
of the coming jet and turboprop re-equipment pro-
grams.

As the Civil Aeronautics Board prepared to re-
new hearings in the matter of the General Fare
Investigation, president Stuart G. Tipton issued a
statement of position and objectives of the Air
Transport Association of America. In part, it said:

“This proceeding comes at a critical time in the
advancement of this nation’s air transport indus-
try. The situation demands that the Civil Aero-
nautics Board act with the utmost keenness of per-
ception and consciousness of its responsibilities to
discharge its mandate from Congress to encourage
and develop the air transportation system which
best fulfills the needs of the public—and the na-
tional defense—for service.

“The Airlines today stand on the threshold of
the jet age.

“The first stage of this jet program will require,
by the end of 1961—virtually overnight—that the
domestic airlines more than triple their investment
in flight equipment.

“These financial requirements are, by any realis-
tic terms, staggering. They can be met—particu-
larly with respect to the needed additional pur-
chase of jets—only as airline securities become
more acceptable to investors than is now the case.
This means substantially better earnings, and more
regular dividends, than the airlines have hitherto
found possible at the [are levels permitted by the
Board—fares which today, after two decades of in-
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flation, average out at less per passenger mile than
in 1938! _

“To put the matter in the simplest terms: it is
of urgent importance, both [or national defensc
and for service to the pul)li(:, that the domestic
airlines put their jet fleets into operation as soon
as possible, and on as large a scale as possible. The
importance of making these jet fleets operational
transcends any savings ol pennies on airline fares
that might be possible by curtailing jet orders and
prolonging the use of older, slower piston-engine
aircraft. Since 1938 fares will not pay for 1958
aircraft—and clearly they will not—it is incumbent
upon the Board (charged, as it is, with promoting
the improvement of air transportation) to permit
adjustment of fares to the levels which will, in
terms of today's dollar, attract the investment
needed for modern jet aircraft.”

The industry’s turbine re-equipment program
was massive in proportions. Three times since
1946 the airlines have undertaken equipment revo-
lutions, using more than 80 percent of all funds
available to the industry in the process.

At the end of 1957, the industry had committed
itself to the purchase of 502 turbine powered air-
craft (310 of them turbojets) with additional orders
in the offing. The estimated cost of these programs
topped $3-billion, including the standard 20 per-
cent for parts purchase. This figure doubles the
cost of all property owned by the airlines today
after three post-war re-equipment cvcles. The $3-
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CAPITAL AIRLINES

Capital Airlines reached a new plateau ot prog-
ress in 1957 as the company celebrated its 30th
vear of operation and completed the integration
of 34 jet-prop Viscounts into its fleet of 103 aircraft.

Although 1957 recorded a heavy gain in passen-
gers carried by Capital, the year was also character-
ired bv a correspondingly heavy increase in ex-
penses, which forced the airline to deler an order
of 15 additional Viscounts and 14 Comet jetliners.

The companv’s policy during the vear was one
ol consolidating and strengthening its route svs-
tem and schedules to take full advantage of its
Viscount fleet. With this program there was also
an attendant expansion of non-flight equipment.

A major asset in the transitional training of
pilots for the jet-prop aircraft, was the purchase of
a 5200,000 electro-mechanical flight simulator. Pur-
Fh:lse(l {from Air Trainers Link Ltd., of England,
it is the first turbo-prop simulator to be used in
the United States. Basically an analog computer,
the simulator is a perfect working mock-up of a
Viscount cockpit, capable of reproducing almost
every inflight engine failure or emergency likely to
be encountered. Since the simulator :illows ‘the
release of an actual Viscount from raining, it has
been estimated that this training aid snves\ Capital
S159 for each hour of operation.

Capital's communications network was improved
by the installation of a new Sequentially Coded
Automatic Transmitter Start system. Often referred
to as SCATS, the system more than doubled the
capacity of the coml?any’s teletype coverage which,
at year’s end, contained 18 circuits. It proved to
be- a tremendous time saver, since in the past re-
ceiving sets in the field carried every message being
sent on the Capital system. This “party line
method” required an agent to maintain a cdllstallt
vigil for a lull to dispatch anyv outgoing message.
Now agents merely cut a tape, feed it in the ma-
chine and walk away. A segment of SCATS in the
Washington headquarters automatically sceks out
stations waiting to transmit and picks up the taped
messages.

The problem of keeping an up to the minute
tally of seats available on a system wide basis was
well on the way to being solved as a result of an
agrecment to install a Univac File Computer sys-
tem to be used as a reservations inventory. Ini-
tially, Capital planned to install 192 agent sets in
the reservations offices of the company’s 12 largest
A master unit in Washington will pro-
vide a ncarly instantancous check on every seat lor
sale on the airline, with a lapse ol no more than

stations.

three seconds between inquiry and answer. At a
later date Capital plans to place more agent sets
in airport ticket offices and operations.

The company continued its heavy advertising
with an emphasis on the advantages of Viscount
flight and used all available media. A particularly
effective direct mailing campaign won Capital its
eighth national award in 1957.

In April, Capital celebrated its 30th Anniversary
by re-enacting its first regular mail flight between
Pittsburgh-Youngstown-Cleveland. For this purpose
the company used the original Waco-9 biplane and
pioneer pilot Merl Moltrup.

Operating revenue for the first nine months of
1957 was 569,657,728 as compared to $45,514,822
for the same period of the previous year. How-
ever, a continuously rising expense level and in-
creased interest payments combined to record a net
loss of $1,2:48,861 for the first nine months of 1957.

A total of 2,936,020 passengers was carried dur-
ing the first three qu'utels of last year as compared
to 2,180,588 for the nine month period of 1956.
Passenger miles flown for the same per iod last year
totaled 1.118,819,910 as compared to 731,988,926
for the nine month period of the previous year.

In addition to Viscounts, the airline was operat-
ing 20 DC3’s. 12 DC4's and 12 Constellations.

CENTRAL AIRLINES

In 1957, Central inaugurated service to three
cities: Harrison, Arkansas; Guymon, Oklahoma;
and Lamar, Colorado. It was the first scheduled
airline service for each of the cities.

Guymon and Lamar are located on routes from
Oklahoma City to Denver, aw -arded Central by the
Civil Aeronautics Board in 1956. Harrison is on
the route from Fort Smith to St. Louis, awarded in
1955. Service to all three cities had been held up
pending completion of necessary airport improve-
ments.

A major personnel change was the promotion of
opcmtu)ns manager R. L. Wageneck to vice 1)1651—
dent in charge ol operations. Wageneck was also
named a director of the company, as were A. S.
Aldridge, vice president—trafhic and sales, and T.
Patrick Carr, Texas oilman.

Central boarded its 500,000th passenger in late
November. The company also dropped its “Winged-
C” symbol and replaced it with a more modern de-
sign. At year’s end, Central was serving 33 cities
(17 of them exclusively) in Texas, Oklahoma, Ar-
kansas, Missouri, Kansas and Colorado. The com-
pany employed 13 aircralt over a route system of
3129 miles.

195

















































AND AVIATION

AIR COORDINATING COMMITTEE

As In previous years, a great deal of the Com-
mittee’s work was generated by United States mem-
bership in the International Civil Aviation Or-
ganization. During 1957, 13 formal positions for
as many major international technical conferences
were developed and approved. Positions were also
approved with regard to U. S. approval or disap-
proval of amendments to eight of the technical
annexes to the Chicago Convention.

Two of the ICAO conlerences were of special in-
terest. As a result of the special ICAO North
Atlantic Fixed Services Meeting held in January,
three “forward scatter” radio stations and a ne;\'
Atl;mtic. cable will be combined to provide a di-
IlCC[ voice and four teletype channels between
Europe and North America. Under a jointly-
financed program, the forward scatter stations will
be built in Canada, Greenland and Iceland with
the cable laid between Iceland and Scotland. The
entire network is to be in operation early in 1960.

Another international responsibility of the Com-
mittee was to furnish United States positions for
our representatives on the NATO Committee on
European Airspace Coordination (CEAC). Posi-
tions for seven meetings of CEAC were supplied.

Domestically, the Committee approved a new
National Standard for Taxiway Lighting and ac-
cepted the final report of the Joint Industry/
Government Tall Structures Committee (JIGTSC)
which was created by the Committee in 1955, This
report represents agreement between the aviation
and broadcast interests on principles, procedures
and criteria to guide and protect both industries
from the hazards inherent in the ercction of very
tall antenna towers into the airspace.

In the field of air traflic control and navigation
aid planning, the Committee, through its Air

Traffic Control and Navigation Panel, approved
Common System operational requirements for
VORTAC. These requirements establish the di-
mensions of VORTAC airways and system ac-
curacies for both the azimuth and distance-meas-
uring functions as well as minimum performance
limits for ground and airborne equipment, and
piloting allowance. These limits will make pos-
sible better radio navigation on the airways, im-
provements in air traffic control, and improved use
of the nation’s airspace.

Component characteristics for the Common
System Air Traffic Control Radar Beacon System
(ATCRBS) were approved, and the system adopted
for application in the United States Common
System of air traffic control and navigation.

A proposal by the CAA to provide navigational
aid coverage for VFR flight down to 700 feet above
terrain on Victor airways was approved and in-
corporated in the Federal Airways Plan for F.Y.
1957-1961. Approval was also given to: a CAA
proposal to incorporate both voice and code
identification at all federally-owned VOR facilities:
publication of a technical description of TACAN
prepared for the ACGC by the Radio Technical
Commission for Aeronautics; acceptance of the-
NBS reports on coverage characteristics and chan-
nel requirements for VOR and TACAN in com-
bination: and GAA progress reports on evaluating
means and methods of integrating air traffic con-
trol and air defense functions.

Actions processed in the Committee’s Alrspace
Panel during 1957 exceeded the 1956 figure by
:11)})1‘0.\;inmtely 27 percent. Meetings held in 1957
exceeded the number covered in 1956 by approxi-
mately 42 percent.

In 1957, the Committee’s Airport Use Panel,
charged with the responsibility of recommending
the actions necessary to insure the most feasible
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development and use of the nation’s airports, com-
pleted the following actions: solved the problems
in connection with the placing of military air re-
serve training units at seven different airports; re-
viewed problems involved in the establishment of
twenty new municipal airports and thirteen new
military fields; studied the problems in connection
with runway improvements at ten different loca-
tions: and coordinated the three military construe-
tion programs and the Federal-aid Airport Pro-
gram.

In the economic area during 1957, coordination
was effected on four quarterly programs covering
domestic and foreign civil aviation requirements
for priorities in the production of civil transport
aircralt and concurrent sparc parts. These pro-
grams, developed under the Committee’s policy
providing for equality of treatment for the pro-
duction of civil transport aircraft with that of
similar military aircraflt, were recommended to the
Aircraft Production Resources Agency of the De-
partment of Defense for implementation by the
allocation of critical raw material and common
components. These recommendations covered the
construction and delivery of 978 multi-engine civil
transport aircraft as follows:

1957 e 385
1958 . i 265
1959 e 274
1960 (Ist quarter) ... . 64

978

The Committee continued to advise the Export-
Import Bank regarding proposals for financing the
sale of acronautical equipment exported by United
States manufacturers. During 1957, ICAO received
the recommendations and conclusions ol the Final
Report of the International Airport Charges Con-
ference held late in 1956. It was agreed that charg-
ing systems at international airports must be non-
discriminatory and should take into account the
cost of providing the services and facilities re-
quired, as well as the earning capacity ol the air-
craft or other value accruing to the opcrator of the
aircraft from the use of the airport; charges should
not be imposed in such a way as to discourage use
of facilities necessary for safety; and the charging
system should, insofar as possible, be simple and
suitable for general application in international
airports.

The Committec’s member agencies of the
Facilitation Subcommittee, in keeping with ICAO's
program and in support of United States policy
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to speed up and simplify clearance of international
traffic at border crossing points, revised their
regulations and administrative practices and pro-
cedures resulting in the following actions:

Revised and simplified United States immigra-
tion and nationality regulations, to become eftec-
tive December 1, 1957, relating to the entry and
departure of passengers and air-crewmen; elinu-
nated the requirement for presentation of a pas-
senger manifest by air carriers; reduced the amount
of information and climinated two signatures {rom
the passenger :n‘rival/dep;n‘mrc cards; as to aliens
in direct and continuous transit through the
United States on a bonded carrier, eliminated the
requirement of a valid passport, substituting there-
for only the necessity that the alien have a docu-
ment establishing his ability to enter some country
other than the United States; extended 1o all
countries in the world the waiver of passports and
visa requirements and any additional documenta-
tion for resident aliens visiting abroad for less than
one year; continued to press for expansion of the
present preflight inspection procedures in effect in
Canada and Bermuda, to include Mexico City,
Havana, and Nassau; waived the fmgerprin[ing
requirement in the case of certain non-immigrant
aliens.

In the legal ficld, certain ICAQ States believed
that clarification of the Warsaw Convention was
required in order that it might decal adequately
with a problem arising [rom the growing practice
of international operators to increase utilization of
their aircraft by hire, charter and interchange ar-
rangzments. The difficulty involved arises from the
fact that it is not clear whether the term “carrier,”
when used in the Convention and the Protocol,
refers to the person who contracts with the passen-
ger or shipper or to the person who actually per-
forms the transportation. During 1957, the Com-
mittee studied and adviscd ICAO concerning the
nature and extent of the problem in this country,
and prepared United States positions for two ICAO
legal meetings on the subject which culminated in
a proposed international convention.

In September 1957, the Eleventh Session of the
ICAO Legal Committee was convened at Tokyo,
Japan. In addition to the subject of charter and
hire mentioned above, the Committee prepared a
United States position on other agenda items in-
cluding the law and jurisdiction applicable to
crimes committed on aircraft in  international
flights, future course of action regarding an aerial
collisions convention, and the legal aspects of the
rules for electing representatives to the ICAO



Council. The Committee also considered and ap-
proved legislation proposed by the Federal Com-
muiications Commission, authorizing the Commis-
stont to control the installation, height and location
ol recciving antenna towers,

At vear-end the Air Coordinating Committee was
composed ol members ol eleven Government Agen-
cies having an important interest in aviation.

AIRWAYS MODERNIZATION BOARD

Airwavs Moderniration Board was established
August I, 1957 1o fitl un urgent need tor unifica-
tion ol research and development effort on the
niation'’s aviation flacilities.

Formation ol AMDB followed reports to the Presi-
dent in 1936 and 1957 by the Rockefeller Commit-
tee, headed by William Harding, and the Aviation
Facilities Planning group headed bv Edward P.
Curtis on needs of growing U. S. aviation activity.

Recommended to the President was a Special
Assistant for Aviation Planning to advise on avia-
tion matters and prepare draft legislation leading
to a national aviation agencv. First move was to
appoint Elwood R. Quesada as Special .\ssistant
and estabishment of AMB with three board mem-
hers.

Thesc are Louis S. Rothschild, Under Secretary of
Commerce for Transportation, Malcolm A. McIn-
tvre, Under Secretary of the Air Force, and
Quesada.

AMB is intended to bridge the gap between now
and establishment of a similar technical organiza-
tion as part of a joint civil-military aviation agency.
The new agency planning will be presented to
Congress in 1959, and may be known as the Federal

Aviation Agency.

AGRICULTURAL RESEARCH SERVICE

DEPARTMENT OF AGRICULTURE

The Agricultural Research Service used both
commercially and federally-owned aircraft to com-
bat agricultural pests during 1957, and shared its
“know-how” in agricultural aviation with other
countrics. USDA researchers explored new uses for
aircralt, improved techniques lor dispersal of agri-
cultural chemicals, and weighed some of the special
problems ol agricultural aviation in the jet age.

More than 114 million U. §. acres were weated
with insecticides by aircraft under joint Agricul-
tural Rescarch Service and State contracts during
1957, Almost two-thirds of this acrcage was in the

Northeast, where a large-scale eradication cam-
paign was carried out against the gypsy moth.
Grasshoppers, the Mormon cricket, the Mediter-
ranean fruit flv, and the Japanese beetle were other
principal targets. ARS pilots and aircraft flew
144,000 miles in supervising contract spra):ing. In
addition, thev surveved almost 28,000 square miles
of forest land to assess gypsy-moth damage and
need for control.

Preparations began for eradication of the screw-
worm, a serious livestock pest, in the southeastern
United States. It was planned to release from the
air some 30 million screw-worm flies a week over
a 50.000-square-mile area, mainly in Florida. Leased
airplanes fitted with automatic dispensers will re-
lease the insects at an altitude of about 1000 feet.
Mating of female flies with sterilized males is
expected eventually to exterminate the species.

A fan-shaped spreader was developed by USDA
in cooperation with the Texas Agricultural Experi-
ment Station to distribute granulated insecticides
evenly from aircraft to control the white-fringed
beetle, and possibly a number of other insects.

Another distributor for application of both
granular materials and dusts was developed in co-
operation with the Oregon Experiment Station.
Flight tests with the triangular distributor pro-
duced no undesirable flight characteristics and re-
duced the amount of drag to approximately that
produced by a full wingspan underwing spray
boom.

Aerial spraying of herbicides by commercial
planes, to control brush on range land, gave good
results in experimental flights. Land sprayed with
2.1,5-T yielded 3 to 8 times as much forage as did
unsprayed vegetation.

Other countries benefitted from knowledge of
U. S. techniques in agricultural aviation. A civil
aviation representative of the Australian govern-
ment spent two months on a USDA-planned tour,
studying agricultural uses of aireraft in the United
States. Visitors {rom other countries have made
similar studies in the past.

In Tunisia, USDA pilots in light planes sprayed
40,000 acres with insecticides to control destructive
swarms of locusts (grasshoppers). Pilots and tech-
nicians trained by USDA personnel have helped
to make other countries of the Middle Fast largelv
self-sufficient in insect control by aircraft.

To prevent transportation of live insect pests on
aireraft of the [uture, sclentists explored insects’
tolerance to heat and cold. 1 the heat generated
by [riction of supersonic aircraft, or of planes

213






tionally. and had an important eftect on the agen-
¢y's program ol airway aids improvement and ad-
vance planning.

Growth of the industry was reflected in the fig-
ures by which the CAA measures its workload in
operation of the federal airways, such as landings
and takeoff operations at the 189 airports where
the CAA operates the control towers. Against
22,045,731 such operations in 1956, there were an
estimated 25,262,000 in 1957 recorded at CAA tow-
ers. Instrument approaches (the part of a flight
from when a pilot leaves his en route altitude until
he starts on his actual landing) have increased
rapidly, from 429,374 in 1953, to 816,756 in 1956,
and an cstimated 1,188,000 in 1957.

In an effort to keep a finger constantly on the
pulse of the growing aviation industrv, the Plan-
ning and Development Office was est:(ll)lished. It
was assigned responsibility for spearheading studies
of such matters as requirements for civil jet flying,
air trafhc control, airport runway and design re-
quirements for jet use, aeromedical factors associ-
ated with high performance aircraft operations, and
other problems which must be solved for the [u-
ture. This office was ordered to work closely

with
the Airways Modernization Board, the research

and
de'v-elopmcnt and planning organizations of the
military departments and other agencies both with-
in and outside the Federal Government

$ ]

to make
surce that CAA needs are known and

accomplished.

The CAA continued its active part in the U. S.
technical assistance program for Iriendly nations,
with this and other international activities con-
ducted by its reorganized Office of International
Cooperation.  Opening of a Central American
Flight Information Region in Honduras, where the
top personnel were all graduates of U. S. training
given by the CAA, was a good example of the effec-
tiveness of this kind of standardization on world
airways.

For its own training, the CA\ enlarged and ex-
panded the Aeronautical Training Center at Okla-
homa City. with that city cooperating in the con-
struction of buildings costing some $10-million to
be used in giving CAA personnel reflresher training
—particularly in jet-powcred planes—and for ini-
tial training ol thousands of personnel in airways
operations and maintenance work. This Center is
virtually a “University ol the Air” with intensc em-
plmsis on the ])I‘IICIiC:ll needs ol government avia-
tion organizations.

At its other major facility, the Technical Devel-
opment Center at Indianapolis, the CAA was deep

in development of urgently needed airways ini-
provements such as daylight radar display, and of
aircraft safety methods and equipment. The CAA
leased a computer from the Canadian Government,
which had spent $5.5-million in its development,
for S1 a vear for 15 vyears. The computer will be
converted to an air traffic control simulator.

The CAA prepared standards for high speed
turnoft taxiways on airports to speed up landings
and ground handling of aircraft and delved into
the difficule problem of better runway lighting
with tests at Washington National Airport and
Andrews Air Force Base.

New planes lifted the CAA’s airway checking
activities to altitudes never before explored. Two
Martin B-57 jet-powered bombers, loaned to the
CAA by the Air Force, went into service checking
flight aid signals at 40,000 feet and up, while the
first CAA Convair started its work in the altitudes
between 10,000 and 20,000 feet.

New problems in helicopter operation, including
those of traffic control and instrument flight, were
placed under study. The question of safe helicop-
ter routes over cities was also being studied.

Pilots were given new types of examinations to
qualify for licenses, examinations that teach, as
well as test. A study to find out whether beginners
can be taught elementary instrument flying while
learning to pilot a plane was put in operation.
Pilots flying in from other countries were briefed
by the CAA to ease their way In strange lands and
to increase safety on our portof-entry fields, and
a “package” of aids to U. S. pilots ferrying planes
abroad was made available.

CIVIL. AERONAUTICS BOARD

The year 1957 proved to be a record one for air
trafic in U. S. scheduled domestic, overseas and
foreign operations. The Civil Aeronautics Board
estimated that more than 50 million passengers
would be carricd during this period, which repre-
sented an increase of 8.7 percent over 1956. In
the field of air safety 1957 also proved to be an
outstanding year with less than one passenger fa-
tality per 100 million passenger miles flown, a rec-
ord maintained for the past six years by all U. S.
scheduled domestic, overseas and foreign operations.

During 1957 a numnber of major trunkline route
cases were completed by the Board and substantial
progress was made toward completing a review of
trankline service in a series of major avea pro-
ceedings.
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Included among major route decisions of the
Board was the Eastern Route Consolidation Case
which authorized two additional competitive non-
stop services between St. Louis and New York by
Eastern Air Lines and American Airlines, in addi-
tion to the service provided by Trans World Air-
lines. In the same case the Board authorized com-
petitive nonstop air service between St. Louis and
Cincinnati by American, and competitive nonstop
air service between Cincinnati and Washington by
Trans World Airlines and competitive nonstop air
service between Louisville and Washington by
American.

Following the signing of the first bilateral air
transport agreement between the United States and
Mexico early in 1957, the Board was able to au-
thorize service by American Airlines between Chi-
cago and Mexico City; by Eastern Air Lines be-
tween New York/Washington and Mexico City;
and by Western Air Lines from Los Angeles to
Mexico City. To these three new routes now oper-
ated by U. S. air carriers four existing routes were
also formally established under the U. S.-Mexico
Air Agreement: Eastern Air Lines from New Or-
leans to Mexico City and the remaining three by
Pan American World Airways from New Orleans
to Merida, Mexico, and Guatemala; from Houston-
Brownsville-Tampico to Mexico City and Tapa-
chula, Mexico, and Guatemala; and from Miami
to Merida and Guatemala.

Thus, the seven routes approved by the Mexican
Government for U. S. air carriers became opera-
tional. At the same time the Board authorized
reciprocal service for air carriers selected by the
Mexican Government for service between Mexico
City and Washington/New York; Mexico City-Los
Angeles; Mexico City-New Orleans; Mexico City-
Miami and Mexico City-San Antonio, all via inter-
mediate points in Mexico.

The Board also announced its decision in the
Service to Phoenix Case, approving new trunkline
service by Western Air Lines between Denver and
San Diego and between Phoenix and Los Angeles
provided such flights originate in Phoenix and ter-
minate at Portland/Seattle or originate in Seat-
tle/Portland and terminate at Phoenix.

In August the Board authorized the establish-
ment of the first mid-Atlantic U. S.-Europe air route
for an American air carrier by authorizing Pan
American to serve Madrid, Spain, as a stop on that
carrier’s New York-South Africa route. This new
mid-Atlantic route will link Miami, San Juan, Ma-
drid and Rome and will provide improved U. S.
flag carrier scrvice to Europe from Puerto Rico
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and other points in the Caribbean area.

In the Service to Puerto Rico Case. the Board's
third review ol air transportation for the Com-
monwealth of Puerto Rico in 11 years, the Board
authorized Trans Caribbean Airways to be the first
U. S. supplemental air carrier to receive a certifi-
cate of public convenience and necessity authoriz-
ing the carriage of persons and cargo. Under its
certificate the carrier can operate scheduled service,
without mail pay, between New York and San
Juan for a five year period.

In the same case the Board made Eastern Air
Lines’ temporary New York-San Juan route perma-
nent and, by making Miami an intermediate stop
rather than a terminal point, made it possible for
the carrier to provide direct or nonstop service be-
tween San Juan and nearly every major city in the
eastern half of the United States. The Board also
authorized Pan American to serve San Juan direct
from Boston, Philadelphia, Baltimore and Wash-
ington, in addition to its present San Juan-New
York route.

The Board renewed the authority of Riddle Air-
lines, an all-cargo carrier, to fly its freight route
between New York or Miami and San Juan for a
period of five years but denied Riddle’s request to
carry passengers and non-subsidy mail on its over-
seas route.

Many other lesser adjustments were completed
by the Board on the overall route structure for
domestic trunk airlines, U. S. flag air carriers and
local service carriers.

The Board continued its review of local air serv-
ice throughout the United States and at year-end
had eight area proceedings under way which in-
volve local air transportation in 44 of the 48 states:
Northeastern Area Investigation, Piedmont Local
Service Case, Great Lakes Local Service Case, Pa-
cific Northwest Local Service Case, Montana Local
Service Case, Seven States Area Local Service Case,
South Central Area Local Service Case and South-
eastern Area Local Service Case.

Air carrier improvements in 1957 made it possi-
ble for the 12 domestic trunk airlines to operate
without subsidy, although in October Capital Air-
lines petitioned the Board for subsidy assistance.
The 13 local air carriers, on the other hand, all
required subsidy which in 1957 approximated a
total of $25.5-million. The three certificated heli-
copter carriers, all of which the Board had author-
ized for passenger operations, also required a sub-
sidy totaling approximately $5-million for the same
period. Internationally, the Board found that our
American f{lag carriers were subsidy free, with the







































































































































































































































































































e MODEL: AJ10-24 BOOSTER ROCKET ENGINE

Data
Type: Liquid bi-propellant rocket, gas or chemically
pressurized.

Specs
Diameter: 15 in. Length: 130 in.

Equipment
Assembly consists of a cylindrical scction which con-
tains the oxidizer, fuel and pressurizing tanks. The
pressure regulator and rocket motor are attached to
the tank section.

Remarks
This powerplant is used to propel the Aerobee high-
altitude sounding rocket in investigations of the upper
atmosphere.

e MODEL: 15NS-250 JET-ASSISTED TAKEOFF (JA-
TO) UNIT

Data
Type: Solid-propellant rocket.

Specs
Diameter: 6 in. Length: 26.6 in overall. Empty Weight:
21 lb. Loaded Weight: 42 Ib.

Performance
Rating: 250 Ib. thrust for duration of 15 secs. Nomi-
nal at 60°F.

Equipment
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
are on the aft end. Thrust is transmitted to the at-
tachment fittings by two mounting lugs welded on the
cylinder.

Remarks
The 15N8-250 “Junior JATO” aircraft rocket engine
is currently under development specifically for use as
standby rocket power on light aircraft. CAA certifica-
tion tests are scheduled to be completed early in No-
vember 1957. AGC photo No. 957-003 shows the unit.

e MODEL: 2.2KS-11,000 ROCKET ENGINE

Data
Type: Solid-propellant rocket.

Spees
Diameter: 11.38 in. Length: 52.0 in. overall. Empty
Weight: 113 1b. Loaded Weight: 256 1b.

Performance
Rating: 11,000 1b. thrust for a duration of 2.2 secs.
Equipment
The engine consists of a steel cylinder closed on the
fore end. The igniter and the pressure release dia-
phragm are on the fore end, while the exhaust nozzle
is on the aft end. Thrust is transmitted to the at-
tachment fittings by two mounting bands installed
around the cylinder.
Remarks
2.2KS8-11,000 units are employed to propel high-velocity

test sleds and may be employed as zero launch missile
boosters.

e MODEL: 2,2KS-33,000 ROCKET ENGINE

Data
Type: Solid-propellant rocket.
Specs
Diamecter: 1842 in. Length: 109.50 in. overall. Empty
Weight: 426 1b. Loaded Weight: 838 1p.
Performance
Rating: 33,000 Ih. thrust for a duration of 2.2 sccs.
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Equipment
The engine consists of a steel cylinder closed on the
fore end. The igniter and the pressure release dia-
phragm arc on the fore end and the adjustable nozzle
is on the aft end. The nozzle may be canted 1° above
the chamber center line to 22° below and 4° to either
side of the principal plane of adjustment. Thrust is
transmitted to the attachment fittings by two mount-
ing bands installed around the cylinder.

Remarks
2.2KS$-33,000 units may be employed as zero launch
missile boosters or to propel high-velocity test sleds.

e MODEL: 40NS-4500 ROCKET ENGINE

Data
Type: Solid-propellant rocket.
Specs
Diameter: 16.03 in. Length: 1525 in. overall. Empty
Weight: 1382 1b. Loaded Weight: 2380 1b.
Performance
Rating: 4500 Ib. thrust for a duration of 40 sccs.
Equipment
The engine consists of a stecl cylinder closed on the
fore end. The igniter and the pressure release dia-
phragm are on the fore end while the exhaust nozzle
is on the aft end. Thrust is transmitted to the air-
craft attachment fittings by mounting bands installed
around the cylinder.
Remarks

40NS-4500 units may be employed for assist takeoff
of large aircraft.

e MODEL: AJ10-33 BOOSTER ROCKET ENGINE

Remarks

This triple thrust chamber, liquid propellant, rockey
sled powerplant is the most powerful such unit ever
developed. It was designed and built for use at the
Supersonic Military Air Research Track (SMART)
at Hurricane Mesa, Utah, to test airplanc cockpit
ejection systems for supersonic aircraft. This engine
develops the ecquivalent of one-half million horse-
power during the run, driving the sled at a maximum
velocity of 1600 mph with an acceleration of 8-10 g's.
The use of multiple thrust chambers makes possible
the high velocities noted above as well as better con-
trol of the thrust level and consequent wide ’lppllC"l-
tions in the rocket-sled field.

e MODEL: AJ10-37 BOOSTER ROCKET ENGINE

Remarks

The engine is used as the powerplant for the second
stage of the Vanguard, satellite-launching vehicle.
Performance data are classified on this bi-propellant
liquid rocket engine. The second stage engine drives
the satellite and its third stage from the 40-mile first
stage burnout altitude to the second stage burnout alti-
tude of 130 miles. The vehicle then coasts to its or-
bital altitude where a small amount of residual pro-
pellant is burned to tip the vchicle over to a horizontal
position. The third stage engine then fires to complete
the satellite launching mission.

AIRCOOLED MOTORS, INC.

SYRACUSE, NEW YORK

e MODEL: FRANKLIN 6AG4-185-B12

Data
Type: 6 cylinder, air-cooled, horizontally opposed. CAA
T'ype Certificate: 238.












e MODEL: 0-300-A & B

Data
Type: 6 cylinder, air-cooled, horizontally opposed,
CAA. Type Certificate: 253.

Specs
Length: 36.38 in. Width: 31.50 in. Displacement:
301.87 in. Bore: 4.0625 in. Stroke: 3.875 in. Compres-
sion Ratio: 7.0:1. Fuel Grade: 80/87. Dry Weight:
310.88 1b.

Performance
Rating: 145 hp at 2700 rpm at sca level.

Equipment
Carburetor: Marvel. Magneto: Scintilla.

Remarks
Current installation: Cessna Aircraft Model 170 for
“A” Series, Model 172 for “B"” Scries. Both engine
series arc identical except provisions for controllable

prop-

e MODEL: 0-470-K & L

Data
Type: 6 cylinder, air-cooled, horizontally opposcd,
CAA Type Certificate: 273.

Specs
Length: 36.03 in. Width: 33.56 in. Displacement: 471
in. Bore: 5.00 in. Stroke: 4.00 in. Compression Ratio:
7.0:1. Fuel Grade: 80/87. Dry Weight: 438 1b.

Performance
Rating: 230 hp at 2600 rpm at sca level.

Equipment
Carburetor: Marvel. Magneto: Scintilla. Starter: Del-
co-Remy. Generator: Delco-Remy.

Remarks
Current installation: Cessna Aircraft Model 180 for
“K” Series and Modecl 182 for “L” Series. Both engines
are identical except for carburetor location.

e MODEL: A63-8F

Data
Type: 4 cylinder, air-cooled, horizontally opposed,
CAA Type Certificate: 205. ’

Specs
Length: 30.41 in. Fuel Grade: 80/87 octane. Borc:
3.875 in. Stroke: 3.625 in. Displacement: 171 cu. in.
Compression Ratio: 6.3:1. Dry Weight: 176 1b.

Performance
65 hp at 2300 rpm at sea level.

Equipment
Carburetor: Stromberg. Ignition: Eisemann or J. I
Case. ’

e MODEL: C85-12F
Data ) )
Type: 4 cylinder, air-cooled, horizontally opposed
CAA Type Certificate: 233. ’

Specs
Length: 32 in. Fuel Grade: 80/87 octanc. Bore: 4.062

in.. Stroke: 3.625 in. Displacement: 188 cu. in. Com-
pression Ratio: 6.3:1. Dry Weight: 186 Ih.,
Performance
85 hp at 2575 rpm.
Equipment .
Carburetor: Bendix-Stromberg.  Ignition: Seintilla.
Starter: Delco-Remy. Generator: Delco-Rcmy.

e MODEL: C90-12F

Data
Type: 4 cylinder, air-cooled, horizontally opposed,

CAA Type Certificate: 252.
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Speces i B
Length: 81.25 in. Fucl Grade: 80787 octanc. Bore:

4.062 in. Stroke: $.875 in. Displacement: 200.91 cu. in.

Compression Ratio: 7:1. Dry Weight: 186 Ib.

Performance
90 hp at 2475 rpm at sca level.

Equipment . o
Carburetor: Bendix-Stromberg.  Ignition: Scintilla.
Starter; Delco-Remy. Generator: Delco-Remy.

e MODEL: E-185
Data

Type: 6 cylinder, air-cooled, horizontally opposed,
CAA Type Certificate: 246.

Speces 3

Length: 46.66 in. Fuel Grade: 80/87 octane. Bore: 5
in. Stroke: 4 in. Displacement: 471 cu. in. Compression
Ratio: 7:1. Dry Weight: 350 1b.

Performance
205 hp at 2600 rpm at sea level.

Equipment
Carburctor: Bendix-Stromberg. Ignition: Scintilla.
Starter: Provisions for direct cranking starter. Gen-
erator: Delco-Remy. This engine also available with
full AN accessory section.

e MODEL: E-225

Data
Type: 6 cylinder, air-cooled, horizontally opposed,
CAA Type Certificate: 267.

Spees
Length: 48.4 in. Fuel Grade: 80 octane. Bore: 5 in.
Stroke: 4 in,

Performance
225 hp at 2650 rpm at sea level.

Equipment
Carburetor: Bendix-Stromberg.  Ignition: Scintilla.
Starter: Eclipse. Generator: Delco-Remy. This engine
also avaailable with full AN accessory scction.

e MODEL: 0-470-2

Data
Type: 6 cylinder, air-cooled, horizontally opposed,
CAA Type Certificate: 281.

Specs
Length: 37.73 in. Width: 33.62 in. Displacement:
471 in. Bore: 5.00 in. Stroke: 4.00 in. Compression
Ratio: 7.0:1. Fuel Grade: 100/130. Dry Weight: 474 1b.

Performance
Rating: 265 bhp at 2600 rpm at sca level.

Equipment
Carburctor: Bendix. Magncto: Scintilla.

e MODEL: 0-470-13A
Data
Type: 6 cylinder, air-cooled, horizontally opposed,
CAA Type Certificate: 269.
Spees
Length: 40.90 in. Width: 33.62 in. Displacement: 471
in. Bore 5.00 in. Stroke: 4.00 in. Compression Ratio:
7.0:1. Fuel Grade: 80/100. Dry Weight: 415 1b.
Performance
Rating: 225 bhp at 2600 rpm at sea level,
Equipment
Carburetor: Bendix. Magneto: Scintilla.

e MODEL: 0-470-15
Data
Type: 6 cylinder, air-cooled, horizontally opposed,
CAA Type Certificate: 269,









e MODEL: 0-320-A1A

Data
Type: 4 cylinder, air-cooled, horizontally opposed,
direct drive, 150 hp. CAA Type Certificate: 274.

Specs
Length: 29.56. Height: 23.12. Width: 32.24. Bore:
5.125. Stroke: 3.875. Displacement: 319 cu. in. Com-
pression Ratio: 7.00:1. Weight: 272 Ib. Fuel Grade:
80/87.

Performance
Takeoff and Rated Power: 130 hp at 2700 rpm. Fuel
Consumption: 8.2 gal. per hr. at 2350 rpm, economy
cruise,

Equipment
Carburetor:  Marvel-Schebler MA4SPA.  Magnetos:
Scintilla S4L.N-20 and S4LN-21. Generator: Delco-
Remy, 12 and 24 volt. Starter: Delco-Remy.

e MODEL: 0-320-B1A

Data
Type: 4 cylinder, air-cooled, horizontally opposed,
direct drive, 160 hp. CAA Type Certificate: 274.
Spees
Length: 29.56. Width: 32.24. Height: 23.12. Bore:
5.125. Stroke: 3.875. Displacement 319 cu. in. Com-
pression Ratio: 8.5:1. Fuel Grade: 91/96.
Performance
Takeoff and Rated Power: 160 hp at 2700 rpm. Fuel
Consumption: 8.2 gal. per hr. at 2350 rpm, economy
cruise.
Equipment
Carburetor:  Marvel-Schebler MA4SPA.  Magnetos:
Scintilla S4LLN-20 and S4LN-2l. Generator: Delco-
Remy, 12 or 24 volt. Starter: Delco-Remy, 12 or 24
volt.

e MODEL: 0-340-A1A

Data
Type: 4 cylinder, air-cooled, horizontally opposed, di-
rect drive, 170 hp. CAA Type Certificate: 2917.

Specs
Length: 80.09. Width: 32.55. Height: 24.68. Bore:
5.125. Stroke: 4.125. Compression Ratio: 8.5:1. Dis-
placement: 340.4 cu. in. Weight: (with starter and
generator) 278 lb. Fuel Grade: 91/96.

Performance
Takeoff and Rated Power: 170 hp. at 2700 rpm. Fuel
Consumption: 8.5 gal. per hr. at 2350 rpm and 65 per-
cent rated power.

Equipment .
Carburetor: Marvel-Schebler MA4-5. Magnetos: Scin-
tilla S4LN-20 and S4LN-21. Generator: Delco-Remy
12 volt. Starter: Delco-Remy.

e MODEL: 0-340-B1A

Data
Type: 4 cylinder, air-cooled, horizontally opposed, di-
rect drive, 170 hp. CAA Type Certificate: 277.

Specs
Length: 30.09. Width: 32.55. Height: 24.68. Bore:
5.125. Stroke: 4.125. Compression Ratio: 7.20:1. Dis-
placement: 340.4 cu. in. Weight: (with starter and
generator) 278 lbs. Fuel Grade: 80/87.

Performance
Takeoff and Rated Power: 168 hp at 2700 rpm. Fuel
Consumption: 8.5 gal. per hp. at 2350 rpm and 65 per-
cent rated power.

Equipment
Carburetor: Marvel-Schebler MA4-5. Magnetos: Scin-
tilla S4LN-20 and S4LN-21. Generator: Delco-Remy
12 volt. Starter: Delco-Remy.

MODEL: 0-360-A1A

Data
Type: 4 cylinder, horizontally opposed, air-cooled, 180
hp. CAA Type Certificate: 286.

Specs
Length: 29.56 in. Width: 33.37 in. Height: 24.68 in.
Displacement: 361 cu. in. Bore: 5.125 in. Stroke: 4.375.
Compression Ratio: 8.50:1. Fuel Grade: 91/96. Dry
Weight: 282 Ib.

Equipment
Carburetor: Marvel-Schebler MA4-5. Magnetos: Scin-
tilla S4LN-20, S4LN-21. Starter: Delco-Remy. Gener-
ator: Delco-Remy.

MODEL: 0-360-A1B

Data
Type: 4 cylinder, horizontally opposed, air-cooled, 180
hp. CAA Type Certificate: 286.

Specs
Length: 29.56 in. Width: 33.37 in. Height: 23.30 in.
Displacement: 361 cu. in. Bore: 5.125 in. Stroke: 4.875.
Compression Ratio: 8.50:1. Fuel Grade: 91/96. Dry
Weight: 285 1b.

Equipment
Carburetor: Bendix-Stromberg PS-3BD.  Magnetos:
Scintila S4LN-20, S4LN-21. Starter: Delco-Remy.
Generator: Delco-Remy.

MODEL: 0-360-B1A
Data
Type: 4 cylinder, horizontally opposed, air-cooled, 180
hp. CAA Type Certificate: 286.
Specs
Length: 29.56 in. Width: 33.37 in. Height: 24.68 in.
Displacement: 361 cu. in. Bore: 5.125 in. Stroke: 4.375.
Compression Ratio: 7.20:1. Fuel Grade: 80/87.
Performance
Takeoff and Rated Power: 168 hp at 2700 rpm.
Equipment
Carburetor: Marvel-Schebler MA4-5. Magnetos: Scin-
tilla S4LN-20, S4LN-21. Starter: Delco-Remy. Gener-
ator: 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. Displacement: 434 cu. in. Com-
pression Ratio: 6.5:1. Dry Weight: 392 lb. with hub
and accessories. Weight per hp: 2.06 lb.

Performance
Takeoff Power: 190 hp at 2550 rpm. Cruise: 145 hp
at 2300 rpm. Fuel Consumption: 52 1b. per hr.
Oil Consumption: .0012 Ib. per hp hr.

Equipment
Carburetor: Marvel-Schebler MA4-5. Ignition: Dual
Scintilla S6LN-50. Starter: Delco-Remy. Generator:
Delco-Remy.

MODEL: VO0-435-A1C (0-435-23B)

Data
Type: 6 cylinder, air-cooled, horizontally opposed, for
vertical helicopter installation 260 hp. CAA Type Cer-
tificate: 279. '

Specs
Height: 34.73. Width: 83.82. Depth: 25.19. Fuel Grade:
80/87. Bore: 4.875. Stroke: 3.873. Displacement: 484
cu. in. Compression Ratio: 7.3:1. Weight: 396 1b.
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Equipment
Carburetor: Bendix-Stromberg  PS-5BD.  Magnetos:
Scintilla SGLN-20, S6L.N-21.

MODEL: GS0-180-B1AG
Data
Type: 6 cvlinder, horizontally oppuosed, geared, super-
charged, 340 hp. CAA Type Certificate: 284,
Specs
Length: 4443, Height: 2940, Width: 33.12. Bore:
5.125. Stroke: 3.875. Displacement: 479.7. Compression
Ratio: 7.3:1. Weight: 498 1b. Fuel Grade: 100/130.
Performance
Takeoff Power: 340 hp at 3400 rpm (2180 prop. rpm).
Rated Power: 320 hp at 3200 rpm. Fuel Consumption:
16.0 gal. per hr. at 60 percent rated power at 2600 rpm.
Equipment
Carburetor: Bendix PS-7BD. Magnetos: Scintilla SGLN-
20 and S6RN-21.
MODEL: GSO-480-B1B6 (0-480-1)

Data
Type: 6 cylinder, horizont:xlly opposed, geared, super-
charged, 340 hp. CAA\ Type Certificate: 2384.

Spees
Length: 46.22. Height: 33.26. Width: 33.12. Bore:
5.125. Stroke: 3.875. Displacement: 479.7 cu. in. Com-
pression Ratio: 7.3:1. Weight: 500 1b. Fuel Grade:
100/130.

Performance
Takeoft Power: 340 hp at 3400 rpm (2180 prop. rpm).
Rated Power: 320 hp at 3200 rpm. Fuel Consumption:
16.0 gal. per hr. at 60 percent rated hp and 2600 rpm.

Equipment
Carburetor: Bendix PSH-7BD. Magnetos:  Scintilla
S6LN-20, S6RN-21,

MODEL: GS0O-480-B1C6
Data
Type: 6 cylinder, horizontally opposed, geared, super-
charged, 340 hp. CAA Type Certificate: 284,
Specs
Length: 52.18. Height: 22.56. Weight: 33.12. Bore:
5.125. Stroke: 3.875. Displacement: 479.7 cu. in. Com-
pression Ratio: 7.3:1. Weight 497 1h. Grade 100/130.
Performance
Takeoff Power: 340 hp at 3100 rpm (2180 prop. rpm).
Rated Power: 320 hp at 3200 rpm. Fuel Consumption:
16.0 gal. per hr. at 60 percent rated hp and 2600 rpm.
Equipment
Carburetor:  Bendix PSH-7BD. Magnetos:  Scintilla
S6LN-20, S6L.N-21.

MODEL:0-540-A1A

Data
Type: 6 cylinder, air-cooled, horizontally opposed,
dircct drive, 265 hp. CAA Type Certificate: 295,
Spees
Length: 37.22. Height: 25.81. Width: $3.37. Bore:
5.125. Stroke: 4.375. Displacement: 541.5 cu. in. Com-
pression Ratio: 8.5:1. Weight: 396. Fuel Grade: 91 /96.
Performance
Takeofl Power: 265 hp at 2800 rpm. Rated Power: 260
hp at 2700 rpm. Fuel Consumption: 12 gal. per hr. at
cconomy cruise.
Equipment
Carburetor: Marvel-Schebler MA4-5. Magnetos: Scin-
tilla SGLN-20, SGI.N-21. Generator: Deteo-Remy 12 or
24 volt. Stavter: Dclco-Remy.

MODEL: S0O-380-A1B (0-380-3)

Data
Type: 8 cylinder, air-cooled, opposed, supercharged,
for horizontal or vertical helicopter installation, 400
hp. CAA Type Certificate: 283.

Spees
Length: 46.67. Width: 33.12. Height: 24.58. Bore:
4.875. Stroke: 3.875. Compression Ratio: 7.3:1. Dis-
placement: 578 cu. in. Weight: 578 lb. Fuel Grade:
100,/130.

Performance
Takeofl Power: 400 hp at 3300 rpm. Rated Power:
350 hp at 3000 rpm. TFuel Consumption: 16.5 gal. per
hr. at rated speed and 80 percent rated power.

Equipment
Carburctor: Bendix PS-9BDE. Magnetos: Scintilla (2)
S4LN-20 and (2) S4RN-2IL.

MODEL: GSO-580-D
Data
Type: 8 cylinder, air-cooled, horizontally opposed,
geared, supercharged. CAA Type Certificate: 256.
Spees
Length: 57.08 in. 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
Takeoff Power: 400 hp. Fuel Consumption: .57 1b.
per bhp per hr.

MODEL: -76A & -76B

Data B
Type: R-1820, 9 (radial) cylinder, air-cooled, 1275
rated hp.

Specs

Length: 48.50 in. Height: 54.95 in. dia. Bove: 6.125 .in.

Stroke: 6.875 in. Displacement: 1820. Compression

Ratio: 6.80:1. Fuel Grade: 100/130. Weight: 1380 Ib.
Performance

Takeoff Power and Speed: 1425 at 2700 rpm. Rated

Power and Speed: 1275 at 2500 rpm. Fuel Consump-

tion: .700 1b. per bhp per hr.

Equipment .
Carburetor: PDI2KI8. Magneto: Bosch S0L.U-3.

MODEL: -80

Data ) ) ) N
Type: R-1820, 9 (radial) cylinder, air-cooled, 1275
rated hp. CAA Type Certificate: 259,

Specs . ) .
Length: 48.50 i Height: 54.95 in. dia. Bore: 6.125 in.
Stroke: 6.875 in. Displacement: 1820. Compression
Ratio: 6.80:1. Fuel Grade: 100/130. Weight: 1404 1b.

Performance
Takeoff Power and Speed: 1475 bhp at 2800 rpm.
Rater Power and Speed: 1275 bhp at 2500. Fuel Con-
sumption: .700 Ib. per bhp per hr.

Equipment
Carburctor: PDI2KI8, Magneto: Bosch SOLU-S,

MODEL: -82

Data
Type: R-1820, 9 (vadial) cyvlinder, airv-cooled, 1275
rated hp. CAA Type Certificate: 259,

Specs
Length: 5010 in. Height: 55.74 in, dia. Bore: 6.125 in.
Stroke: 6.875 in. Displacement: 1820 Compression
Ratio: 6.80:1. Yucl Grade: 115 /145, Weight: 1469 1b.
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Performance
Takeott Power and Spced: 1525 at 2800 rpm. Rated
Power and Speed: 1275 at 2500 rpm. JFuel Consump-
tion: .677 lb. per bhp per hr.

Eguipment
Carburctor: PDI2KI18. Magneto: Scintilla Model
DILN-2,

e MODEL: -84

Data
Type: R-1820, 9 (radial) cylinder, air-cooled, direct
drive, 1275 rated hp. CAA Type Certificate: 259.
Specs
Length: 52.00 in. Height: 55.74 in. dia. Bore: 6.125 in.
Stroke: 6.875 in. Displacement: 1820. Compression
Ratio: 6.80:1. Fuel Grade: 113/145. Weight: 1405 1b,
Performance
Takeoff Power and Speed: 1525 at 2800 rpm. Rated
Power and Spced: 1275 at 2500 rpm. Fucl Consump-
tion: .677 lb. per bhp per hr.
Equipment
Carburctor: PDI2R1. Magneto: Scintilla DILN-2. 39°
from horizontal nosc up.

e MODEL: -86

Data
Type: R-1820, 9 (radial) cylinder, air-cooled, direct
drive, 1275 rated hp. CAA Type Certificate: 243.
Speecs
Length: 48.50 in. Height: 54.95 in. dia. Bore: 6.125 in.
Stroke: 6.875 in. Displacement: 1820. Compression
Ratio: 6.80:1. Fuel Grade: 100/130. Weight: 1385 lb.
Performance
Takeoff Power and Speced: 1425 at 2700 rpm. Rated
Power and Specd: 1275 at 2500 rpm. Fuel Consump-
tion: .695 lb. per bhp per hr.
Equipment
Carburetor: PD12KI18. Magneto: Bosch S9LU-3.

e MODEL: -103

Data
Type: R-1820, 9 (radial) cylinder, air-cooled, 1275
rated hp. CAA Type Certificate: 243.

Spees
Length: 48.50 in. Height: 51.95 in. dia. Bore: 6.125 in.
Stroke: 6.875 in. Displacciment: 1820. Compression
Ratio: 6.80:1. Fucl Grade: 100/130. Weight: 1350 Ib.

Performance
Takeoff Power and Speed: 1425 at 2700 rpm. Rated
Power and Speed: 1275 at 2500 rpm. Fuel Consump-
tion: 700 lb. per bhp per hr.

Equipment
Carburetor: PDI2K19. Magneto: Bosch S9LU-3.

e MODEL: -3

Data
Type: R-1300, 7 (radial) cylinder, air-cooled, direct
drive, 700 bhp rated hp.

Spees
Length: 49.68 in. Height: 50.45 in, dia. Bore: 6.125 in.
Stroke: 6.312 in. Displacement: 1300. Compression
Ratio: 6.20:1. Fuel Grade: 91/96. Weight: 1080 1b.

Performance
Takeoff Power and Speed: 800 bhp at 2600 rpm. Rated
Power and Speed: 700 bhp at 2400 rpm. Fuel Con-
sumption: .700) Ib. per bhp per hr,

Equipment
Carburetor: Bendix PD9G!. Magneto: Bosch S7LU-3.
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MODEL: -4

Data
Type: R-1300, 7 (radial) cylinder, air-cooled, 700 bhp
rated hp.

Specs
Length: 48.12 in. Height: 50.45 in. dia. Bove: 6.125 in.
Stroke: 6.312 in. Displacement: 1300. Compression
Ratio: 6.20:1. Fuel Grade: 91/96. Weight: 1092 Ib.

Performance
Takeoft Power and Speed: 800 bhp at 2600 rpm. Rated
Power and Speed: 700 bhp at 2400 rpm. Fuel Con-
sumption: .720 1b. per bhp per hr.

Equipment
Carburetor: Bendix PD9F1. Magnecto: Bosch S7LU-3.

PRATT & WHITNEY AIRCRAFT DIVISION

UNITED AIRCRAFT CORPORATION
EAST HARTFORD, CONNECTICUT

e MODEL: TWIN WASP D SERIES, (R-2000)

Data
Type: 14 cylinder, air-cooled, radial. CAA Type Cer-
tificate: 230.

Specs
Diameter: 49.1 in. Length: 59.66 in. Fuel Grade: 100/
130. Bore: 5.75 in. Stroke: 5.5 in. Displacement: 2004
cu. in. Compression Ratio: 6.5:1. Dry Weight: Single
speed, 1585 1b.; two speed, 1605 1b.

Performance
Takeoff: 1450 at 2700 rpm and 1000 ft. Normal Rated
Power: 1200 hp at 2550 rpm and 5000 ft.

Equipment
Carburctor: Stromberg PD-12F13. Ignition: two Scin-
tilla SF-14LN-8,

Remarks
Powers Douglas C-34 military transport and the com-
mercial version, the DC-4.

MODEL: DOUBLE WASP CA AND CB SERIES, (R-
2800)

Data
Type: 18 cylinder, air-cooled, radial. CAA Type Cer-
tificates: 231 and 264.

Specs .
Diameter: 52.8 in. Length: 81.40 in. Fucel Grade: 100/
130 or 108/135. Bore: 5.75 in. Stroke: 6 in. Displace-
ment: 2804 cu. in. Compression Ratio: 6.75:1. Dr
Weight: Two speed, 2390 1b.; single speed, 2357 1b,

Performance (CB3)

Takeoff Power: 2400 hp at 2800 rpm at 4000 ft. with
water injection; 2050 hp at 2700 rpm at 6000 ft, dry.
Normal Rated Power: 1800 hp at 2600 rpm at 8500 fr.

Equipment
Carburetor: Stromberg PR-58E5. Ignition: Scintilla
DLN-10 low tension. CBI6, same in low, but has maxi-
mum continuous rating in high of 1700 hp.

Remarks
The CA series includes the -8, -15, and -18 models. The
CB serices includes the -3, -4, -16 and -17 models. Essen-
tial differences are in supercharger gear ratios and
weights. Most other parts are interchangeable. Mili-
tary versions of the Double Wasp power the following
production aircraft: Bell XHSL-1 helicopter, Fairchild
C-123 transport, Convair T-29 trainer, Douglas C-118A
cargo, Grumman AF-2S and -2W hunter-killer teams,
North American AJ-1 carrier bomber. Commercial
versions power the Convair 240, 340 and 440 transports,
Douglas DC-6, -6A, and -6B transports and Martin
2-0-2A and 4-0-4 transports.



MODEL: TURBO-WASP Ji48 (JT-7)

Data
Type: Centrifugal-flow turbojet.

Specs
Diameter: 30.50 in. Length: 109.75 in. Compressor:
double-entry, single-stage, centrifugal-flow. Weight:
2080 Ib. Fuel: Kerosene, gasoline or special jet fuel.

Performance
Takeoff Power: 7250 1h. thrust. Military Rating: 7250
Ib. thrust. Normal Rating: 5600 1b. thrust. Cruise
Rating 3750 1b. or 3100 1b. thrust,

Remarks
The J48 powers the Navy's Grumman F9F-5 Panther
and the swept-wing FOF-6 and FYF-8 and the Lockheed
F-94C all-weather interceptor for the Air Force; Mar-
cel-Dassault MD152-08 and MD-4533.

MODEL: TURBO-WASP PT2G-1

Data
Type: Axial-flow turboprop.

Specs
Diameter: 35.75 in. Length: 156.8 in. Compressor:
Multi-stage, axial-flow. Turbine: three-stage, axial-flow.
Weight: 2670 1b. Fucl: JP-4.

Performance
Takcoft Power: 6000 hp. Tuel Consumption: 0.63 1b.
per hp hr; SFC 0.630 1b. per ESHP per hr,

Remarks
This engine powers the Douglas YC-133A and C-1334,
Lockheed C-121F, Boeing C-97].

MODEL: TURBO-WASP J57 (JT-3)

Data
Type: Twin-spool, axial-flow turbojet.

Remarks
Specifications and performance are still classified other
than that the engine is in the 10,000 Ib. thrust class.
It powers the Air Force's Boeing 1B.52 long-range
bomber, the KC-185, the Northrop SM-62, the Nor?h
American F-100, McDonnell F-101, Convair F-102 and
the Navy’s Douglas T4D fighter, the F5D and ASD
bomber, and Chance Vought F8U-1 fighter. The J57
also powers the Bocing 707 and Douglas DC-S. The
fighter aircraft are powered by afterburner versions of
the J57 engine.

e MODEL: TURBO-WASP J75 (JT-4)

Data
Type: Twin-spool, axial-flow turbojet.

Remarks
Specifications and performance remain classified. The
J75 is in the 15,000 1b. thrust class, greatlv augmented
by afterburner operation. The engine powers the Air
Force’s Convair F-106, Republic T-105; it will power
the Navy’s Martin P6M and Chance Vought F8U-3.
The JT-4 will power models of the Boeing 707 and
Douglas DC-8 commercial airliners. The J75 with
afterburner for fighter aircraft is desipned for speeds
up to Mach 2.

e MODEL: TURBO-WAESP J52

Data
Type: Twin-spool, axial-flow turbojet.

Remarks
Specifications and performance are classified other than
that the engine is in the medium range of 7500 1b.
of dry thrust and incorporates many new advances
in the turbine art,

WESTINGHOUSE ELECTRIC CORPORATION

AVIATION GAS TURBINE DIVISION
KANSAS CITY, MISSOURI

MODEL: J34-WE-36

Data
Type: Axial-flow turbojet.

Specs
Diameter: 27 in. Length: 1114 in. Height: 34.7 in.
Weight: 1207 1b. Compression Ratio: 4.35.

Performance
Takeoft Thrust: 3400 1b. at 12,500 rpm. Opecrating
Altitude: 45,000 fr.

Remarks
Currently used in pods as auxiliary power for Lock-
heed P2V-7 Neptune. An advanced version, the }34-
WE-46 will power the North American Aviation T2J
basic trainer.

MOCDEL: YJ81-WE-3

Data
Type: Axial-flow turbojet.

Specs
Length: 58.9 in. Diameter: 15.8 in.

Performance
Thrust: 1740 1b. (S.L.S.). SFC: 1.26. Annular Com-
bustion Chamber—Burning JP4,

Remarks
Engine initially designed for use in missiles and drones.
The J81 is an Americanized version of the Rolls Royce
RSv/2 Soar.

MODEL: J54-WE-2

Data

Type: Axial-flow turbojet.
Spees

Length: 120 in. Diameter: 35 in.
Performance

6000 1b. thrust class.
Remarks

Developed as a Westinghouse-financed program, J54
has completed: 150 hour endurance rtun; NATTC
Trenton altitude chamber tests; and initial flight tests.

WRIGHT AERONAUTICAL DIVISION

CURTISS WRIGHT CORPORATION
WOOD-RIBGE, NEW JERSEY

MODEL: R-1300-24 & 2B

Data
Type: 7 cylinder, air-cooled, radial.

Spees
Length: 48.10 in. Width: 50445 in. Weight: 1067 Ib.
Displacement: 1300 cu. in. Bore: 6.125 in. Stroke:
6.312 in. Compression Ratio: 6.2:1. TFuel Grade:
91/98.

Performance
Takeoff hp: 800 at 2600 rpm. Normal Rated hp: 700
at 2400 rpm up to 5000 ft. Military Rating: 800 at
2600 rpm at 3500 ft. Fuel Consumption: .72 1b. per
Lhp per hr. Oil Consumption: .025 1b. per bhp per
hr. at normal rated power.

Equipment
Carburctor: Stromberg PDIFI. Magneto: Bosch SI-
7LU-2.

Remarks
This engine designed for blimp and helicopter instal-
lations; also the R-1300-3,
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e MODEL: R-1300-3

Data
Type: 7 cylinder, air-cooled, radial.

Spees
Length: 49.68 in. Width: 5045 in. Weight: 1080 lb.
Displacement: 1300 cu. in. Bore: 6.125 in. Stroke:
6.312 in. Compression Ratio: 6.2:1. Fuel Grade:
91/96.

Performance
Takeoff hp: 800 at 2600 rpm. Normal Rated hp: 700
at 2400 rpm. Military Rating: 800 at 2600 rpm at 3500
ft. Fuel Consumption: .720 lb. per bhp per hr. at
normal rated power. Oil Consumption: .020 Ib. per
bhp per hr. at normal rated power.

Equipment
Carburetor: Bendix PD9GI. Magneto: Amer. Bosch
S7LU-3.

Remarks
Current production installation is Sikorsky H-19 heli-
copter. Designed for operation at 39° angle nose-up.
Direct drive. Commercial version 990C7BA1 installed
in Sikorsky S-55.

e MODEL: R-1300-4

Data
Type: 7 cylinder, air-cooled, radial.

Specs
Length: 48.10 in. Width: 50.70 in. Displacement: 1300
cu. in. Bore: 6.125 in. Stroke: 6.312. Compression

Ratio: 6.20:1. Fuel Grade: 91/96. Dry Weight: 1092
Ib.

Performance
Takeoff hp: 800 at 2600 rpm. Military Rating: 800 at
2600 rpm at 3500 ft. Normal Rating: 700 at 2400 rpm
up to 5000 ft. Specific Fuel Consumption: .720 Ib. per
bhp per hr. at normal rated power. Oil Consumption:
025 1b. per bhp per hr. at normal rated power.
Equipment
Carburetor: Bendix PD9F1. Magnetos: Bosch S7LU-3.
Remarks
Installation — Goodyear Blimp ZS2B-1. Increased
strength gears in rear section.

e MODEL: R-1820-86

Data
Type: 9 cylinder, air-cooled, radial.

Specs
Len‘gth: 4834 in. Width: 55.27 in. Displacement:
1820 cu. in. Bore: 6.125 in. Stroke: 6.875. Compres-

sion Ratio: 6.80:1. Fuel Grade: 100/130. Dry Weight:
1385 1b. -

Performance

Takeoff hp: 1425 at 2700 rpm. Military Rating: 1425
at 2700 rpm at 2000 ft. Normal Rating: 1275 at 2500
rpm up to 3100 fr. Specific Fuel Consumption: .693 Ib.
per bhp per hr. at normal rated power. Oil Con-

sumption: .025 1b. per bhp per hr. at normal rated
power.

Equipment
Carburctor:  Bendix  PD-192K18.
S9LU-2.

Remarks
Installation: North American T-288. Gommercial ver-
sion 987CYHDI installed in ILearstar Mark 1.

Magnetos:  Bosch

e MODEL: R-1820-82

Data .
Type: 9 cylinder, air-cooled, radial,
Specs . . .
Length: $0.07 in. Width: 5574 in. Displacement: 1820
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cu. in. Bore: 6.125 in. Stroke: 6.873. Compression
Ratio: 6.80:1. Tuel Grade: 115/145. Dry Weight: 1469
Ib.

Performance
Takeoff hp: 1525 at 2800 rpm. Military Rating: 1425
at 2700 rpm at 2400 fc. Normal Rating: 1275 at 2500
rpm up to 3500 ft. Specific Fuel Consumption: .677
Ib. per bhp per hr. at normal rated power. Oil Con-
sumption: .025 Ib. per bhp per hr. at normal rated
power.

Equipment
Carburetor: Bendix PD-12K18. Magnetos:  Bendix
Scintilla DI9LN-2,

Remarks
Installation: Grumman S2F. Similar to Commercial
982C9HE!] which is installed in Hurel-Dubois HD-321
and HD-323.

MODEL: R-1820-84

Data
Type: 9 cylinder, air-cooled, radial.

Specs
Length: 50.07 in. Width: 35.74 in. Displaccment: 1820
cu. in. Bore: 6.125 in. Stroke: 6.875. Compression
Ratio: 6.80:1. Fuel Grade: 115/145. Dry Weight: 1405
1b.

Performance
Takeoff hp: 1525 at 2800 rpm. Military Rating: 1425
at 2700 rpm at 2400 ft. Normal Rating: 1275 at 2500
rpm up to 3500 ft. Specific Fuel Consumption: .677
Ib. per bhp per hr. at normal rated power. Oil Con-
sumption: .025 lb. per bhp per hr. at normal rated
power.

Equipment
Carburetor: Bendix PD-12R1. Magnctos: Bendix Scin-
tilla DOLN-2.

Remarks
Installation: Sikorsky Helicopter H-34. Commercial
version 989CYHEL, 2 installed in Sikorsky S-58 Heli-
copter.

MODEL: R-1820-88

Data
Type: 9 cylinder, air-cooled, radial.

Spees
Length: 58.89 in. Width: 55.74 in. Displacement: 1820
cu. in. Bore: 6.125 in. Stroke: 6.875. Compression
Ratio: 6.80:1. Fuel Grade: 100/130. Dry Weight: 1560
1b.

Performance
Takeoff hp: 1525 at 2800 rpm. Military Rating: 1425
at 2700 rpm at 2400 ft. Normal Rating: 1275 at 2500
rpm up to 3500 ft. Specific Fuel Consumption: 677
Ib. per bhp per hr. at normal rated power. Oil Con-
sumption: .025 1b. per bhp per hr. at normal rated
power.

Equipment
Carburetor: Bendix PD-12K18. Magnetos: Bendix Scin-
tilla DOLN-2.

Remarks
Installation: Goodyear ZPG-3W Blimp. This engine
has strengthened two-piece nose scction with 60A prop
shaft spline size.

MODEL: R-1820-103

Data
Type: 9 cylinder, air-cooled, radial.
Specs
Length: 48.35 in. Width: 55.25 in. Displacement: 1820



cu. in. Borve: 6.125 in. Stroke: 6.875. Compression
Ratio: 6.80:1. Fuel Grade: 100/130. Dry Weight: 1362
1b.

Performance
Takeofl hp: 1423 at 2700 rpm. Military Rating: 1425
at 2700 rpm at 1000 fr. Normal Rating: 1275 at 2500
rpm up to 3000 ft. Specific Fuel Consumption: .700 Ib.
per bhp per hr. at normal rated power. Oil Consump-
tion: 025 Ib. per bhp per hr. at normal rated power.

Equipment
Carburctor:  Bendix  PD-12KI19.  Magnetos:  Bosch
SOLU-8.

Remarks
Installation: Vertol Helicopter H-21. Commercial ver-
sion 977C9HDI installed in Vertol Helicopter PH-12.

MODEL: R-3350-26WB
Data

T'vpe: 18 ceyvlinder, air-cooled, radial.

Specs
Length: 80.81 in. Width: 55.62 in. Weight: 2953 1b.
Displacement: 3350 cu. in. Bore: 6.125 in. Stroke:
6.312 in. Compression Ratio: 6.7:1. Fuel Grade: 115/
145,

Performance
Takeoft hp: 2700 at 2900 rpm. Military Rating: 2700
ar 2900 rpm at 8700 {t. Normal Rated hp: 2300 at
2600 rpm up to 6200 ft. Fuel Consumption: .720 lb.
per bhp per hr. Oil consumption: .030 lb. per bhp
per hr. at normal rated power.

Equipment
Carburctor: PR38UL. Magneto: Scintilla DLN-9.

Remarks
Installation: Douglas AD7.

MODEL: R-3350-32W (TURBO COMPOUND)

Data
Type: 18 cylinder, air-cooled, radial.

Speces
Length: 91.80 in. Width: 56.59 in. Displacement: 3350
cu. in. Bore: 6.125 in. Stroke: 6.319. Compression
Ratio: 6.70:1. Tuel Grade: 115/145. Dry Weight:
3521 1b.

Performance
Takeoff hp: 3700 at 2900 rpm. Militarv Rating: 3420
at 2900 rpm at 2400 ft. Normal Rating: 2850 at 2600
rpn1 up to 4100 ft. Specific Fuel Consumption: .660 1b,
per bhp per hr. at normal rated power. Oil Consump-
tion: .022 lb. per bhp per hr. at normal rated power.

Equipment
Carburctor: Bendix PR5852. Magnetos: Bendix Scin-
tilla DLLN-9.

Remarks
Installation: Lockheed P2V-5-7, Martin P3M-2. Mili-
tary version of the carlicr models Turbo Compound
are installed in R7U1, C-119, C and RC-121, wWVI, 2
and 3.

e MODEL: 981TCI8EAL (TURBO COMPOUND)

Data
Type: 18 cyvlinder, air-cooled, radial.

Specs
Length: 89.53 in. Width: 56.59 in. Displacement: 38850
cu. in. Bove: 6.125 in. Stroke: 6.312. Compression
Ratio: 6.70:1. Fuel Grade: 115/145. Dry Weight: 3651
1b.

Performance
Takeoff hp: 3700 at 2900 rpm. Normal Rated hp: 2850
at 2600 rpm. Cruisc Rated hp: 1910 at 2400 rpm. Fuel
Consumption: .645 Ib. per bhp per hr. Oil Consump-
tion: .022 1b. per bhp per hr,

Equipment
Carburetor: Bendix PR3882. Magnetos: Bendix Scin-
tilla DLXN-9,

Remarks
Installation CP-107 Bristol Britannia for RCAF.

MODEL: 988TC18EAl-2 and 3 (TURBO COM-

POUND)
Data

Type: 18 cylinder, air-cooled, radial.
Specs

Length: 89.53 in. Width: 56.59 in. Weight: 3645 1b.
Displacement: 3350 cu. in. Bore: 6.125 in. Stroke:
6.312 in. Compression Ratio: 6.7:1. Fuel Grade: 115/
145. -
Performance
Takcoff hp: 3400 at 2900 rpm. Normal Rated hp:
2850 at 2600 rpm. Cruise Rated hp: 1910 at 2400 rpm.
Fuel Consumption: .645 lb. per bhp per hr. at 2800
rpm.. Oil Consumption: .022 Ib. per bhp per hr.
Equipment
Carburetor: Bendix PR58S2. Magnetos: Bendix Scin-
tilla DLN-9,
Remarks
Reduction gear ratio of EA-1 and 3 is 0.4375:1; EA-2
reduction gear ratio is 0.335:1. Installation: EA-1
in Douglas DC-7C, EA-2 Lockheed 1649, EA-3 Lock-
heed 1049 G and H.

MODEL: J65-W-16

Data
Type: Axial-flow turbojet.

Speecs
Length: 112.80 in. Width: 37.5 in. Total Weight: 2742
max. lb. Compressor Stages: 13 of 29.375. Turbine
Stages: 2 of 305 in.

Performanece
Maximum Thrust: 7700 at 8300 rpm. Normal Rated
Thrust: 6780 at 8070 rpm. 75 percent Normal Thrust:
5080 at 7510 rpm.

Remarks
Current production installation of various J65 models
include Republic F84-I' and RI84-F; North American
FJ-3 and 4; Douglas A4D; and Martin B-57.

MODEL: J65-W-18

Data
Type: Axial-flow turbojet.

Specs ) 3
Length: 182 in. Width: 36.25 in. Total Weight: 3425
Ib. Compressor Stages: 13 of 29.375. Turbine Stages:
2 of 30.5 in,

Remarks
Current  production installation: Grumman F11F-1.

This engine is equipped with afterburner.

MODEL: 988TC18EA4-5 & 6 (TURBO COMPOUND)

Data
Type: 18 cylinder, air-cooled, radial.

Speecs
Length: 8058 in. Width: 56.59 in. Displacement: 3350
cu. in. Bore: 6.125 in. Stroke: 6.312. Compression
Ratio: 6.7:1. Fuel Grade: 1157145, Dry Weight: 3675
1b.

Equipment
Carburetor: Bendix PR58S2, Magnetos: Bendix Scin-
tilla DLN-9.

Remarks
Reduction gear ratio of EA-5 {s 0.355:1; EA- and 6
reduction gear ratio is 0.4375:1, Installation: ¥A-1 in
Douglas DC-7C, EA-6 in Lockhced 1049G and .
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1912, October 9—First competition for Mackay Trophy
won by Lt. H. H. Arnold.

1912, November 3-13—First U. S. airplane artillery ad-
justment, Fr. Riley, Kans.,, Lt. H. H. Arnold and
observer Lt Folletr Bradley.

1912, November 6-December 15—Antony Jannus (Be-
noist scaplane Roberts 2-cvcle 100 hp) flies Omaha-
New Orleans, with mail and merchandise, carrying
passengers at stops en route—I1835 mi., ilving time:

31 hr. 43 min.

1913, January 13-March 31—Air parcel post flight, Bos-
ton-New York, by Harry M. Jones (Wright B).

1913, February 11— James Hay bill in Congress inaugu-
rates the project of a separate air service.

1913, February 13—Langley Field Aerodynamical Lab-
oratory project inaugurated.

1913, April 27—First cross-Isthmus flight by Robert G.
Fowler and cameraman R. A. Duhem, Panama-Cris-
tobal. Publication of story and pictures results in
arrest.

1913, May 10—Didier Masson and bomber Dean attack
Mexican federal gunboats in Guayamas Bav. A
number of other Americans fly for Villa in this and
subsequent vears.

1913, May 28—Lt. T. D. Milling and Lt. W, C. Sher-
man make 2-man duration and distance record of
4+ hr. 22 min. and 220 miles (Burgess tractor-Re-
nault 70), Texas City-San Antonio.

1913, May 30—About this date is instituted M.I.T.s
aerodynamics course under Asst. Naval Constructor
Jerome C. Huusaker.

1913, June 20—First Naval aviator killed when Ensign
W. D. Billingsley is thrown from seaplane.

1913, July 19—Sky writing initiated by Milton J. Bry-
ant over Seattle.

1913, October 12—Fighth Bennectt international bal-
loon race won for U. S. for fourth time at Paris by
R. H. Upson and R. A. D. Preston, landing in Eng-
land.

1913, November 27—First exhibition loop by Lincoln
Beachy in Curtiss biplane, Coronado, Cal.

1913, December 4—Tactical Air Unit, First Aero Squad-
ron, set up as provisional org;mil.zlt,inn, San Diego,
Cal.

1913, December 12—Wright pilot Oscar Brindley re-
ports at San Dicgo as Army’s first civilian instruc-
tor. Scores of others subsequently employed through
1918.

1913, December 31--Orville Wright demonstrates auto-
matic pilot; awarded Collier Trophy.

1914, January 1—First scheduled airline begins opera-
tions with Benoist flying boat between St. Peters-
burg and Tampa, Fla,; Tony Jannus, pilot.

1914, January 31—During the month first U. S. Navy
air station established at Pensacola, following tem-
porary camps at San Diego and Annapolis, 1911-
1912,

1914, February 17—Seaplanes and fiving boats classed
as “vessels” by the Department of Commerce and
the license No. 1 is issued to Antony Jannus.

1914, February 24—Army Board condemns all pusher
type airplanes.

1914, April 15—Electric self starter fitted to Anzani
200-hp engine of Collier flving boat,

1914, June 23—Curtiss’ Wanamaker trans-Atlantic fly-
ing boat tested. With outbreak of World War I the
project is abandoned.

1914, July 2—Lawrence Sperry wins French War Dept.
prize for “stable airplane” flown by early automatic
pilot over Scine River in Paris.

1914, July 18—Aviation Section of Signal Corps cre-
ated by Congress, authorizing 60 officers and stu-
dents and 260 enlisted men.

1914. December 1-16—Two-way plane-ground radio
demonstrated by Lt. H. A. Dargue and Lt. J. O.
Mauborgne, Manila, P. L.

1915, March 3—National Advisory Committee for Aero-
nautics established by Congress.

1915, May 14—Contract let for first Navy airship D-1
to Connecticut Aircraft Co. In July is contracted a
floating airship shed.

1915, June 22—\Wisconsin State Forester, E. M. Griffith,
flown by Jack Vilas, in first air forest patrol.

1915, September 17—Joseph Dolgos of Philadelphia
demonstrates air incendiary bombs.

1916, February 9—Cpl. A. D. Smith (Martin S-Hall

Scote 125) makes world seaplane duration record of
8 hr. 42 min,

1916, February 12—Invitation for bids on ajrmail
issued by Post Office in Massachusetts and Alaska.

1916, March 15—First Aero Squadron, under command
of Capt. B. D. VFoulois, begins operations at Colum-

bus, N. M., with Gen. Pershing’s Punitive Expedi-
tion.
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1918, July 4—Plan to distribute tons of propaganda by
balloon over Germany this day fails attainment.
Previously extended experiments had becn con-
ducted and contracts let.

1918, August 2—TFirst DH Liberty patrol by 135th Aero
Squadron.

1918, Angust 17—First Martin bomber {lown at Cleve-
land by Thomas Eric Springer.

1918, September 7—First U. S. demonstration of troop
transport by air.

1918, September 12-13—Greatest air concentration of
history at St. Mihiel under Gen. William Mitchell
-—1481 planes.

1918, September 16—German attached type parachutes
being in use at least as early as May 1, 1918, the
AEF cables need and suggests Floyd Smith, test
pilot, prosecute development. Smith develops tree
type 'chute. Leslie L. [rving makes first free jump
Apr. 28, 1919.

1918, September 18—Altitude of 28,899 ft. reached by
Maj. R. W. Schroeder.

1918, September 25—First Congressional Medal of
Honor awarded for air activity voted Ist Lt. Ed-
ward V. Rickenbacker of 94th Aero Squadron.

1918, September 26—First phase of Meusc-Argonne at-
tack.

1918, September 28—-Pilotless airplane maneuvered
from another airplane by radio, after some months
of experiment. Various automatic pilots and radio
controllers tried over the years.

1918, October 2—First successful flights of Army’s
guided missile. Its prototype had been flown by
H. M. Rinehart in July, substituting for the explo-
sive load and the automatic controls.

1918, October 3—Flight refueling demonstrated by Lt
Godfrey L. Cabot, U.S.N.R., continuing into 1920.

1918, October 12—Use of oxygen tanks ordered all
pilots over German lines.

1918, October 25—Ch.arles E. Hughes reports on his
investigation of dishonesty in aircraft production.

1918, November 11—Armistice signed.

1918, December 4—TFirst Army transcontinental flight
made by Major Albert D. Smith’s group of JN4
planes, San Diego-Jacksonville-New York-San Diego.
Major Smith’s plane alone completes the full round
[er.

1919, January 2—Maj. Gen. Charles T. Menoher be-
comes Director of Air Service.

368

1919, January 21-30—Arny sccond wranscontinental
flight; Major T. C. Macauley (DH-4 Liberty), Ft
Worth-San Diego-Miami-Ft. Worth. Repeated in
April.

1919, January 24—At Issoudun, France, Ist Lt. Temple
M. Joyce (Morane) makes 300 consecutive loops.

1919, March 3—U. S.-Canada airmail flown by Edwird
Hubbard in Boeing seaplane, Type C.

1919, April 26—Lt. Comdr. FH. B. Grow, U.S.N. in F3L
{lying boat makes non-stop endurance record: 20
hr. 10 min.

1919, April 28—Leslic L. Irving makes first [ree Lype
manually operated airplane parachute jump over
McCook Field. (See 9/16/18.)

19192, May 8-31—Trans-Adantic crossing by Lt. Albert
C. Read and crew from Rockaway Beach, N. Y., to
Plymouth, England, in NC-4, 5% hr. 58 min.

1919, May 14—Navy airship C-5 makes American non-
stop record of 25 hr. 50 min., Montauk Pt., L. 1. (o
St. Johns, N.F.

1919, May 18—In first trans-Adantic takeoff, H. C.
Hawker and McKenzie Grieve alight in ocean 1200

miles and 1414 hours out with engine trouble,
Rescued.

1919, May 19—First award of DFC made to My/Sgt.
Ralph W. Bottriell for first jump by Army persc;n-
nel with free-type ’chute.

1919, June 1-—First organized and sustained forest fire
patrol inaugurated at Rockwell.

1919, June 14—TFirst non-stop Atlantic crossing by Capt.
John Alcock and Lt. A. W. Brown (Vickers-2 Rolls

375) St. Johns to Clifden, Ireland: 1890 mi. in 16
hr. 12 min.

1919, June 28— Treaty of peace with Germany signed
at Versailles.

1919, July 1—Aerial fish patrols inaugurated at Sanp
Diego by Comdr. E. W. Spencer, Jr., U.S.N.

1919, July 2-6—First airship ocean crossing, British
R-34, E. Yortune, Scotland, to Mitchel Field, N. Y.
3270 mi. in 108 hr. 12 min.; Lt. Comdr. L. L:lnsi
downe, U.S.N. on board. Return made July 912,
Col. William M. Hensley, representing Air Service,

1919, August 14-—Ajrmail from Aeromarine {lying boat
to White Star liner, Adriatic.

1919, August 27-29—New York-Toronto race of military
and civilian pilots.

1919, August 28.Sepiecmber 19-——Lawson “air liner,” 26-



passenger, twin Liberty biplane, makes demonstra-
tion trip Milwaukee-Washington via Chicago, New
York and other cities. It returns Sept. 25-Nov. 6.

1919, September 1—Dive bombing demonstrated about
this date at Aberdeen Proving Ground.

1919, September 16—TFlood relief provided by four
JN4D’s from Corpus Christi to stranded inhabitants.

1919, September 18—Roland Rohlfs (Curtiss triplane-
K12 Curtiss 400) makes world altitude record of 31.-
420 fr.

1919, October 8-31-—Army transcontinental reliability
and endurance test New York-San Francisco and re-
turn. Forty-four compete westbound; 15 eastbound.
Ten planes make round trip.

1919, October 30—Reversible pitch propeller tested at
McCook Field, Dayton, Ohio.

1919, November 12-June, 1920—Six Navy F-3L’s cruise
New York to West Indies and return, covering 12,-
731 nautical miles. -

1920—NMoon eclipse observed by Lts. J. H. Tilton and
W. H. Cushing of Rockaway Naval air station from
height of some three miles.

1920, February 27-—\World altitude record of 33,113
feet set by Maj. R. W. Schroeder (Le Pere-Liberty).

1920, March 29-April 22— \arine Corps group flight
Washington-San Domingo and return, 4842 miles.

1920, June 7—Lt. John H. Wilson makes unofficial
world parachute jump record of 19,800 ft.

1920, June 4—Army Reorganization Bill approved, cre-
ating Air Service in Army.

1920, July 7—FP-5L. Navy seaplane flown by radio com-
pass {rom Hampton Roads, Va., to U.S.S. Ohio, at
sea.

1920, July 15-October 20—New York-Alaska flight;
Capt. St. Clair Street, Ist Lt, Clifford Nutt, 2nd Lts.
Ross C. Kirkpatrick, Fric H. Nelson and C. E.
Crumrine, Sgts. James Long and Joseph E. English,
Capt. Howard Douglas, advance officer; Mitchel
Field, N. Y., to Nome and return.

1920, September 8—Transcontinental mail route, com-
bination plane-train, New York-Chicago-San Fran-
cisco, completed.

1920, November 1—U. S. international passenger service
started by Aeromarine West Indies Airways between
Key West, Fla., and Havana, Cuba.

1920, November 25—Ist Lt. C. C. Moseley (Verville-
Packard 600) wins first Pulitzer race at 156.54 mph;

24 contestants finish, 13 others start but do not
finish.

1920, December 13-14—XNavy balloon of Lts. L. A.
Kleer, Walter Hinton and S. A. Farrell land be-
yond Moose Factory, Ont., after 25 hours, 852 miles
from start at Rockaway, N. Y.

1921, February 18—First U. S. airplane parachute es-
cape by C. C. Eversole, airmail pilot.

1921, February 22-23—Night airmail flown by Jack
Knight from North Platte, Neb., to Chicago, Il

1921, February 24—Lt. W. D. Coney completes trans-
continental flight, San Diego-Jacksonville, 2180 mi.
in 22 hr. 27 min.; 57 hr. 24 min. elapsed time.

1921, March 23—Lt. A. G. Hamilton drops 25,700 ft.
by parachute, Chanute Field.

1921. June 21-—Navy F5L planes sink German sub U-
117 in demonstration.

1921, July 18-21—Sinking of captured German cruiser,
Frankfurt, and battleship, Ostfriesland, by U. S.
bombs proves vulnerability of naval craft to aerial
attack.

1921, August 10—Navy Bureau of Aeronautics formed
with Rear Admiral W. A. Moffett as Chief.

1921, September 28—New world altitude record of 34,-
508 fr. set by Lt. J. A, Macready.

1921, November 5—Bert Acosta (Curtss Navy-C12 Cur-
tiss 400) wins Pulitzer race at 176.7 mph.

1921, November 12—Refueling in air: Earl §. Daugh-
erty transfers Wesley May with can of gasoline from
wing of another plane.

1921, November 15—Italian airship Roma makes initial
ascent in U. S. at Langley Field.

1921, December 1—Helium airship, Navy dirigible C-7,
flown from Hampton Roads, Va. to Washington,.
D. C.

1921, December 29—World endurance record of 26 hr.
18 min. 35 sec. made at Roosevelt Field by Edw.
Stinson and Lloyd Bertaud (CJL.6 BMW 185)

1922, January 1-—Underwriters Laboratories starts regis-
tration of aircraft for benefit of insurance com-
panies.

1922, January 1—Acronautical Chamber of Commerce

organized, New York, with I. M. Uppercu, presi-
dent.

1922, February 21—Airship Roma destroved.
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1922, March 20—Airplane carrier U.S.S. Langley, com-
misstoned at Norfolk, Va.

1922, June 16—Helicopter demonstrated by Henry Ber-
liner, Washington, D. C.

1922, July 14—Aeromarine Airways starts Detroit-Cleve-
land flying boat service.

1922, August 5-7—Lt. Clayton Bissell completes first
model airway flight, Washington-Dayton-Washing-
ton.

1922, August 16—Sperry airway light beacon demon-
stration, McCook Field.

1922, September 4-5—Transcontinental speed flight by
Lt. James H. Doolittle, Pablo Beach, Fla.-San Fran-
cisco, Cal,, in 22 hr. 35 min. elapsed time.

1922, September 14-23—Trancontinental Army airship
flight with Maj. H. A. Straus commanding crew of
Capt. G. W. McEntire and others, from Langley
Field, Va. to Arcadia, Cal.

1922, October 5-6—World endurance record, 35 hr. 18
) min. 30 sec., Rockwell Field, by Lts. J. A. Macready
and O. G. Kelly (Fokker T2 Liberty 375).

1922, October 14—1.t. R. L. Maughan wins Pulitzer
race at 206 mph (Army Curtiss-D12-Curtiss 375).

1922, October 18—World speed record of 222.97 mph
set by Brig. Gen. William Mitchell in Curtiss racer.

1922, October 23-—American Propeller Co. demonstrates
reversible propeller at Bolling Field.

1922, December 18—Army’s De Bothezat helicopter

makes first successful flight, 1 min. 42 sec., Dayton,
Ohio.

1923, March 29—1Lt. R. L. Maughan makes world speed

rotsli?rd 236.58 mph (Curtiss R6-Curtiss 465), Dayton,
io.

1923, April 16-17—World duration—distance records
by Lts. J. A. Macready and O. G. Kelly (Fokker T2
Liberty 375), 36 hr. 4 min. 84 sec., 2516.55 miles.

1923, May 2-3—Cross-country non-stop flight by Lits.
J. A. Macready and Oakley G. Kelly in Fokker T-2,
from New York to San Diego, 2,520 miles in 26 hr.
50 min. 3 sec.

1923, August 27-28—Lts. L. H. Smith and J. P. Richter

(DH-1E Liberty 400) made world duration-distance
refueled records: 3293.26 miles, 37 hr. 15 min. 14.8
sec.; Rockwell Field.

1923, September 5-—Smoke screen demonstrated by
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Thomas Buck Hine during naval bombing mancu-
vers, Cape Hatteras, N. C.

1923, September 5—Langley Ficld bombers sink naval
vessels New Jersey and Virginia.

1923, October 6—Lt. A. S. Williams, U.S.N. wins Pu-
litzer race (Curtiss R2C1-D12 Curtiss 460) at 243.68
mph.

1923, October 25-27—Barling bomber makes series
weight-carrying records with greatest weight 3000
kg.; duration, altitude rccords, 1 hr. 19 min. 11.8
sec., 5,344 ft.

1923, November 4—Lt. A. J. Williams, U.S.N. (Curtiss
R2C1-DI2A Curtiss 500) makes world speed record
266.59 mph.

1923, December 18—Y¥or $100,000 the Christmas Acro-
plane Co. assigns its aileron patent to U. S. Gov-
ernment.

1924, January 16—Navy airship Shenandoah tears loose
from mast in storm and rides it out during the
night.

1924, February 21—Alaskan airmail flown by Carl B.
Eielson from Fairbanks to McGrath.

1924, February 22—IL.t. J. A. Macready (Leperesuper-
charged Liberty 400) reaches 41,000 ft. indicated
altitude.

1924, April 6-September 28—Round-the-world flight by
Lts. Smith, Nelson, Arnold, and Harding, Seattle to
Seattle, 26,445 miles, 175 days (368 hours flying
time).

1924, June 2—Lt. James T. Neely and storm-riding
meteorologist Dr. C. L. Meisinger, Weather Bureau,
killed by lightning in balloon near Monticello, I11.

1924, July 1—Through transcontinental airmail service
begun by U. S. Post Office.

1924, October 4—1.t. H. H. Mills wins Pulitzer trophy
(Verville Sperry-Curtiss HC DI12A) at 216.55 mph.

1924, October 7-25-—Navy airship Shenandoah makes
record cross-county cruise over 7080 miles in 285 hr,
01 min. Air hours total of 422 hr. 23 min. includes
time moored.

1924, October 12-15—1U. S. Navy's German airship ZR3
(Los Angeles) makes fourth aircrafc Atlantic cross-
ing, TFriedrichshafen-Lakehurst, in delivery under
reparations,

1924, October 29—TFog dispersal by clectrified silica and
sand demonstrated at Bolling Field.
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1926, July 2—Army Air Service renamed Army Air
Corps.

1926, July 2—First reforesting by airplane, Hawaii.

1926, July 14—Armstrong seadrome model demon-
strated at Wilmington, Del. to Air Service.

1926, August 18—NMletal-clad airship contract let at not
over $300,000.

1926, August 25—]N training plane dropped by para-
chute, San Diego Naval Air Station.

1926, September 15-—Pacific Air Transport begins op-
eration of contract air mail service with Ryan M-l
monoplanes between Los Angeles and Secattle.

1926, December 7—Airway beacon erected by Aero-
nautics Branch, Department of Commerce, on
Chicago-Dallas route.

1927, March 9—American balloon altitude record of
28,508 ft. made by Capt. H. C. Gray.

1927, April 12-—New American duration record of Clar-
ence D. Chamberlin and B. B. Acosta (Bellanca-15
Wright 200) 51 hr. 11 min. 25 sec.

1927, May 4—Record balloon altitude attempt by Capt.
H. C. Gray, 42,470 ft.

1927, May 15-19—Greatest concentration since World
War I (109 planes) in maneuvers under Brig. Gen.
J. E. Fechet.

1927, May 20-21—Non-stop trans-Atlantic solo f{light
by Charles A. Lindbergh, New York-Paris, 3,610
miles, 33 hr. 30 min. (13th aircraft to make com-
pleted crossing.)

1927, May 25—OQutside loop demonstrated by Lt. James
H. Doolittile.

1927, June 4—First nonstop flight to Germany, Clar-
ence D. Chamberlin and passenger (Bellanca-15
Wright 200), 3,511 miles, 48 hr. 49 min. 33 sec.

1927, July 25—World airplane altitude record by Lt.
C. C. Champion, U. S. N. (WrightP & W 425
supercharged) 38,484 ft,

1927, August 16-17—A. C. Gochel and Lt. W. V. Davis,
U. S. N. (Travelair-15 Wright 200) win Dole Oak-
land-Honolulu race. One team finishes. Two teams
lost.

1927, September 1-—Air express operations begun by
American Railway Express and major airlines.

1927, September 10—Be€nnett international balloon
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race, Dearborn, Mich., won by E. J. Hillard and A.
G. Schlosser with 745 miles; 15 contestants.

1927, October 12—Wright Ficld dedicated.

1928, February 3-December 28—Lt. H. A. Sutton con-
ducts a series of spin tests; awarded Mackay Trophy.

1928, March 1-9-—Transcontinental amphibian flight by
Army Lt. Burnie R. Dallas and civilian Beckwith
Havens in Loening,

1928, March 28-30—FEdw. A. Stinson and George Hold-

erman (Stinsmr\\’right 200) make endurance record
of 53 hr. 36 min. 30 sec.

1928, April 12-13-—First non-stop westbound North At-
lantic airplane crossing made by Baron G. von
H.uenefeld, Capt. Hermann Koehl and Maj. James
Fizmaurice (Junker-Junker 280/310 metal cabin
land monoplane) from Baldonnel, Ireland to
Greenly Island, N.F., 2,070 miles in 37 hours.

1928, April 15-21—First castbound Arctic crossine
made by Capt. G. H. Wilkins and Lt. C. B. Eielsor?
(Lockhced-Wright 225) Pt. Barrow-Green Harbor
Spitzbergen, 2,200 miles, 20 hr. 20 min. ,

1928., May_' 24-—Gen. Umberto’s airship is over the Pole
In trip from Spitzbergen. It is wrecked May 25,
with loss of lives of crew and rescuers.

1928, May 31-June 8— First U. S.-Australian flight, by
Capt. C. Kingsford-Smith, Capt. C. T. P. Ulm, H.
W. Lyon and James Warner (P7 Fokker-3 Wright
200) Oakland-Brisbane, 7,410 miles; 83 hr. 19 min,

1928, J}u.w 11-12——1\[exicoﬂ\"ushington flight by Capt.
Emilio Carranza (Bryan—\'\/right 200).

1928, June 17-18—First woman to fly Atlantic, Amelja
Larhart with Wilmer Stultz, pilot, from Trepassey
Bay, N.F,, to Burryport, England, in trimotored Fok.
ker, 2,140 miles, 20 hr., 40 min.

1928, July 30-31—Twenty-sccond Bennett international
balloon race, Detroit, won by Capt. W. E, Kepner
and Lt. W. O, Fareckson; 460 miles, 43 hr.

1928, S(Eplvlnl)er 19—First Diesel engine o power
heavier-than-air craft; designed by 1. M. Woolson

manufactured by Packard Motor Car Co.; flight-
tested at Utica, Mich.

1928, October 19-—Parachute troo

! p demonstration at
Brooks Ficld.

1928, Nnven}ber I11-—First Antarctic flight made by Lt.
C. !5. Eielson and Sir Hubert Wilkins (I.ockheed-
Wright 22). Other flights subsequently.

1928, November 23-December 30—New York-Girardot,

Colombia, flight by Capt. Benjamin Mendez, 4,600
miles.












1937, August 23—\Wholly automatic landings made,
“first in history,” at Wright Field by Capt. Carl J.
Crane with 2 passengers; awarded DFC.

1938, February 26—Government acquires monopoly on
helium by purchasing production facilities at Dex-
ter, Kan.

1938, April 22—Capt. E. V. Rickenbacker purchases
Eastern Air Lines from North American Aviation,
Inc., lor $3,500,000.

1938, June 23—Civil Acronautics Authority with five
members, an administrator, and a three-man Safety
Board, created under Civil Aeronautics Act signed
by President. This supersedes Acronautics Brancl,
Department of Commerce.

1938, July 10-14—Howard Hughes and crew of four
fly short northern course around world in 3 days,
19 hr., 8 min.

1938, July 17-18—Douglas (Wrong-Way) Corrigan f{lies
from New York to Ireland in nine-year-old Curtiss
Robin.

1938, August 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, August 22—Civil Acronautics Act becomes effec-
tive.

1939, February 4-6—Langley Field-Santiago Red Cross
flight by Major C. V. Haynes in XB bomber with
medicinal supplies.

1939, March 5—Non-stop airmail system by pick-up
demonstrated by Norman Rintoul and Victor Yesu-
lantes in Stinson Reliant planes, Coatesville, Pa.

1939, April 3-——The National Defense Act, providing
for aerial rearmament, signed by President Roose-
velt,

1939, April 17—Inclined runways for assisted takeoff
studied by Air Corps Board.

1939, June 27-Bill authorizing Civilian Pilot Training
Program signed by President.

1939, July 6—Army Air Corps adopts monoplane type
for primary training for first time by ordering
quantity of Ryan PT-16 military trainers.

1939, September 1-3—Germany invades Poland. Eng-
land and France declare war on Germany.

1940, March 26—U. S. commercial airlines complete a
full year of flying without a fatal accident or serious
injury to a passenger or crew member.
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1940, July 1—Air Salcty Board abolished with its func-
tions delcgated to the Civil Aeronautics Board.
Civil Aeronautics Administration transferred to
Department of Commerce.

1940, September 23 —House committee asks $S80 million
for airport development, in $500 million program;
S40 million voted.

1941, March 17—\lilwaukee renames its airport as Gen-
cral Mitchell Field.

1941, April 15—Tirst officially-recorded rotor helicopter
flight in western hemisphere, Vought-Sikorsky VS.
300, piloted by Igor I. Sikorsky; flight time, 1 hr,

5 min., 14.5 sec., Stratford, Conn.

1941, May—Barrage balloon defense transferred from
Air Corps to Coast Artillery.

1941, June 5—Fecrry Command, f{or delivery of plines
to Britain, organized by Army Air Corps.

1941, June 20—Army Air Force, comprising office of

Chicf of Air Corps and Air Force Combat Com-
mand, created.

1941, June—First woman to ferry bomber across At
lantic, Jacqueline Cochran, Canada to British Isles.

1941, September 5—Mass trans-Pacific flight of heavy

bombers completed by nine Army B-17 Flyin

Fortress s
ortiresses.

1941, December 7—Pear]l Harbor.

1942, .April 8—Tirst flight of Ferry Command over
Himalayan “Hump” made by Lt. Col. William D,
Old, between Assam, India and Kunming, China.

1942, April 18—First bombing attack on Japanese main-
land by 16 B-25 Mitchell bombers from Navy car-

l_uer, Hornet; Lt. Col. James H. Doolittle command-
mg
g.

1942, May 4-9—Battle of Coral. Sea.

1942, June 20—Ferry Command redesignated Air Trans-
port Command under Maj: Gen. Harold L. George.

1942, June 3-7—Battle of Midway.

1942, .June'17—AAF tow planes successfully pick up
gliders in tests at Wright Field.

1942, _Allgust 17—First official bombing raid of Eighth
/‘\1r Force, 12 Flying Fortresses, Brig. Gen. Ira C.
Eaker commanding, Rouen, France.

1942, September—Fifty American Eagle squadron pilots,
RAF, all Americans, transferred to Eighth Air Force.
(Fourth Fighter Group.)






1948, June 26—Berlin Airlift begins “Operation Vit
tles” with Douglas C-17’s carrying 80 tons of supplies
the first day. During first five months, Airlift tops
cargo volume of all U.S. airlines by flying 93,000,000
ton-miles.

1948, September 15—U. S. Air Force recaptures world
speed record with North American F-86 jet fighter
traveling 670.981 mph, flown by Maj. Richard L.
Johnson.

1948—Northrop’s YB-49 TFlying Wing, first eightjet
bomber in the U. S. Air Force, makes longest jet-
propelled flight on record of approximately 3,400
miles at average speed of 382 mph.

1949, January 7—Air Force announces a new unofficial
climbing speed record set by the Bell X-1 at Muroc
Air Force Base with Capt. Charles E. Yeager at the
controls, climbing more than 13,000 ft. per min,,
compared with 8-10,000 ft. per min. for jet planes.

1949, January 14—Capt. William Odom, flying a spe-
cially modified Beechcraft Bonanza, sets a new light-
plane distance record, crossing from Honolulu to
Oakland, Calif.

1949, February 7—Eastern Air Lines reports new trans-
continental speed record for transport aircraft set
February 5 by new-type Lockheed Constellation on
delivery flight from Los Angeles 1o La Guardia Field
in 6 hr. 17 min. 39-2/5 sec.

1949, February 8—Boeing XB-47 jet bomber sets cross-
country speed record to Andrews Field, Washington,
D. C. from Moses Lake, Wash. in 3 hr. 46 min.

1949, March 2—Air Force completes the first nonstop
round-the-world flight in history, as a Boeing B-50
bomber, Lucky Lady II, lands at Carswell AFB,
Ft. Worth, Tex. at 9:30 CST, after a 94-hour trip;
piloted by Capt. James Gallagher, assisted by a crew
of 13, the B-50 flew a total of 23,452 miles at an
average speed of 249 mph. Four refueling contacts
were made with B-29 tankers.

1949, March 8—New world distance record for light
planes set by Capt. William Odom in a Beechcraft
Bonanza, flying 5,273 miles from Honolulu to
Teterboro, N. J., in 36 hr. 2 min.

1949, May 3—The Martin Viking, 45-ft. research rocket,
is fired successfully at White Sands Proving Ground,
Las Cruces, N. M., reaching an altitude of 5114
miles and a speed of 2,250 mph.

1949, May 6—Sikorsky S-52-1 helicopter sets new inter-
national speed record of 122.75 mph.

1949, October 3—Navy jet-rocket special research plane,
the Douglas D-558-11 Skyrocket, reaches a top speed
of slightly over 700 mph at an altitude of 25,000 ft.
in test flight at Muroc, Calif.
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1950, January 3—Jacqueline Cochran sets new ofhicial
F.A.I. 500 kilomecter closed course record flying a
North American F-51 (Packard-built Merlin V1650)
at 444 mph.

1950, January 22—Paul Mantz scts ncew  transconti-
nental record flying a North American F-51 Mus-
tang (Allison) from Burbank, Calif. to La Guardia
Field, N. Y. in 4 hr. 52 min. 58 sec.

1950, February 9—Navy Lockhced P2V Neptune
(Wright 3350) patrol bomber completes 3,156 mile
flight in 25 hr. 57 min.

1950, March 31—Ana Louisa Branger, flying a Piper
Cub Special powered by a Continental C-90-8F
engine, sets official new lightplane international
altitude record of 24,504 feet.

1950, September 5—North American  Aviation an.
nounces successful completion of tests at Edwards
AFB in which heavy bombs were dropped for first

time at speeds over 500 mph with a B-45 Tornado
(GE-J47).

1950, September 22— Col. David C. Schilling and Lt.
Col. William D. Ritchie fly London-New York non-
stop with three in-flight refuelings in two Republic
F-84E (Allison J-35A-17) jet fighters. (Schilling
completed flight; Ritchie bailed out over Newfound.
land and was later rescued by helicopter.)

1950, November 10—A Lockheed I-80 shoots down g

Russian-buile MiG-15 in first jet aerial combat,
Korea.

1951, January 17—Convair RB-36D reconnaissance

bomb?r makes 51 hr. 20 min. non-stop {light without
refucling.

1951, Febx-uflry 2—First successful air-to-air refueling of
a U. S. jet bomber is carried out by a North Ameri-

can RB-45C Tornado and a Boeing KB-29P tanker
at Edwards AFB, Calif.

1951, April 24—Piper Super Cub, piloted by Mrs. Ana
Louisa Branger, sets an international altitude record
of 26,820 feet in the minus 1,103-pound category,

1951, May 15—Max Conrad sets non-stop lightplane

record in Piper Pacer (125 hp Lycoming), crossing
the country in 23 hr. 4 min. 31 sec. °

1951, {&ugust 8—Navy’s Martin Viking VII sets new
al%uudc record for single stage missiles, flying 135
miles up from White Sands Proving Ground, N. M.,
reaching a top speed of 4,100 mph.

1951, August 18—North American F-86A Sabrejet,
piloted by Col. Keith K. Compton, flies from FEd-
wards AFB, Calif,, to Detroit, Mich., in $ hr. 27
min. 56 sec. at an average speed of 553.761 mph.

1952, January 2-—A Sikorsky H-19 helicopter completes









1956. November 27—Eight B-52’s break the jet bomber's
record by staving aloft an estimated 3214 hours,
covering 17,000 miles.

1957, January 18—Three of five B-52 jet bombers land
in Calif., culminating the first nonstop jet flight
around the world. The 24,3825-mile flight is accom-
plished in {5 hr. 20 min., slashing bv one-half the
previous record.

1957, January 28—Lockheed YG-121F Constellation sets
new west-to-east record of < hr. 41 min.

1957, February 19—First hovering flight of Bell X-14
jet-powered VTOL at Niagara Falls. N.Y, airport.

1957, March 12—Bocing 707 Stratoliner. America’s first
jet airliner, spans continent in record-breaking
flicht of 3 hr. 48 min.

1957, March 15—Goodyvear Airaaft Co.’s Navy ZPG-2
blimp sets new world records for continuous flight
(over 300 hr.) and distance (8,000 mi.)

1957, March 24—Navy Douglas A3D wwin jet attack
bomber cracks two speed records, flving round-trip,
Los Angeles-New York in 9 hr. 35 min. 48 sec. for
one mark, and cast-west in 5 hr. 14 min. 58 sec.

1957, July 16—Chance Vought F8U-1 Crusader, piloted
by Maj. John Glenn. Jr., USMC, sets new couast-to-
coast record, flying from Calif. to N.Y. in § hr.
23 min.

1957, August 12—F3D makes first fullv-automatic land-
ing aboard an aircraft carrier, U.S.S. Antictam, using
Bell Aircraft all-weather automatic landing system.

1957, August 20—A manned balloon sets new altitude
record of over 100,000 ft. during Air Force project

to determine human reactions in space flight; Maj.
David Simons, sealed in a pressurized capsule, stays
aloft for 32 hrs.

1957, October 10—Following Russia’s launching of first
carth satellite (Sputnik) on Oct. 4, President Eisen-
hower announces that the U. S. will attempt to
launch a four-pound “test” satellite in December.

1957, October 22—The Jupiter, Army’s intermediate-
range ballistic missile, flies its prescribed course and
lands in pre-selected target area.

1957, October 22—Air Force reports sending rocket at
least 1,000 miles and perhaps 4,000 miles above the
earth at Eniwetok Atoll in Operation Far Side.

1957, November 1—GAM-63 Rascal air-to-surface guided
missile officially becomes operational with Strategic
Alr Command at Pinecastle AFB, Fla.

1957, November 13—Bocing KC-135, piloted by Gen.
Curtis LeMay, sets new distance nonstop record,
flying 6,350 miles from Westover AFB, Mlass. to
Buenos Aires; the KC-135’s return trip sets new
speed record, Buenos Aires-Washington, D. C., over
5,200 miles in 11 hr. 5 min.

1957, November 27—Air Force McDonnell Voodoo jets
shatter three transcontinental speed records: Los
Angeles to New York and back: 6 hr. 42 min. 6
sec.; east-west, 3 hr. 34 min. 8 sec.; west-east, 3 hr.
5 min. 39.2 sec.

1957, December 6—Vanguard vehicle fails in attempt
to launch first U.S. satellite.

1957, December 12—McDonnell F-101A, piloted by
Maj. Adrian Drew, captures world speed record for
Air Force by flying 1207.6 mph.
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sorb CAA, and assume safety regulatory, investigatory
and enforcement powers of CAB.

e May 16

North American Aviation, Inc. wins Air Force de-
sign competition for new long-range manned intercep-
tor.

Boeing Airplane Co. receives Air Force production
contract for its Bomarc IM-99 interceptor missile; Bo-
marc is revealed to have a range capacity “permitting
it to shoot down enemy aircraft at a far greater distance
than any other missile presently in use in air defense.”

e YMay 20

Grumman Aircraft Engineering Corp. is winner of
Navy BuAer competition for high performance observa-
tion aircraft for Army and Marine Corps.

e May 21

North American F-100 Sabre, piloted by Maj. Rob-
inson Risner, flies Lindbergh’s transatlantic route in 6
hr. 40 min. (as compared to 3314 hr.).

o May 22

General Electric Co. unveils its J79 turbojet engine
stating that “it produces more thrust per pound of en-
gine weight than any other large jet engine in produc-
tion today.”

Curtiss-Wright announces its T)38 high perform-
ance, low noise level, 2spool, triple jet powerplant de-
signed specifically for commercial airline use and de-
veloped jointly by CurtisssWright & Bristol Aeroplane
Co., Ltd. of England.

e May 23

Harry J. Allen, chief of NACA Ames Aero. Lab.,
receives NACA’s Distinguished Service Medal for dis-
covery five years ago of blunt-shaped nose cone for
ballistic missiles.

o May 27

General Electric Co. introduces its CJ805 jet en-
gine, describing it as a “powerful engine that is light and
also efficient.”

® May 28

Martin Co. announces development of portable jet
engine muffler said to be capable of reducing jet engine
noise at a point within 500 ft. of an aircraft to a level
no greater than encountered within a radius of 5 mi.

from the aircraft.
Navy & Martin Co. announces new air-to-surface,
missile, the Bullpup, currently undergoing Navy evalu-

ation.

JUNE

e June 2

A huge plastic balloon carries Air Force Capt. J. W.
Kittinger, Jr. to 96,000 ft., where he remained for two
hours, to set a new record for manned lighter-than-ai

flight, and obtain data on man’s ability to endure at
high altitudes.

o June 3

Chance Vought Aircraft, Inc. gets $35-million Navy
contract for continued development of F8U-3 fghter,
successor to F8U-1 Crusader.

Helio Aircraft Corp. announces first details of its
Strato-Courier, a high altitude, photographic design
powered by a 340 hp Lycoming engine and reportedly
rated to operate at altitudes exceeding 30,000 ft. at full
payload.

e June 4

Westinghouse Gas Turbine Div. unveils its ]54
6000 1b. thrust jet engine.

e June 5

Army announces successful firing of Jupiter mid-
range ballistic missile to approximately 1,500 mi., limit
of its designed range; the vehicle attained an altitude
of 250 to 300 miles.

e June 11

Richard C. Horner is nominated by White House
as Asst. Air Force Secretary for Research & Develop-
ment; Mr. Horner has been acting asst. since early 1956.

o June 12

Army announces first details of the Hawk, new
ground-to-air missile “‘designed to reinforce the low al-
titude capability of our air defenses.” Raytheon Mifg.
Co. is named as prime contractor for entire weapon
systen.

e June 14

Lt. Gen. Elwood Quesada (USAF, Ret.) succeeds
Edward P. Curtis as special Presidential Aide for avia-
tion facilities.

o June 17

Formation of the International Council of the Aero-
nautical Sciences is officially announced.

o June 19

Lt. Col. Frank K. Everest receives 1957 Octave
Chanute Award for “outstanding contributions to the
development of rocket-powered flight test techniques.”

e June 26

Kaman Aircraft Co. wins Air Force design compe-
tition for new crash rescue helicopter.
34
o June 27 ’
Air Force & Bell Aircraft Corp. release details of
Bell's X-14, newest jet-powered VTOL. Powered by
Armstrong-Siddely jet engines, the X-1-1 takes off verti-
cally in a conveutional horizontal position.
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o October 27

Air Force reports sending rocket at least 1000 miles
and perhaps 4000 miles above the carth at Eniwetok
Atoll in Operation Far Side.

e October 28

Boeing Airplane Co. rolls out first production 707
jet transport which is expected to fly in December.

Total employment in aircraft industry will drop
from peak of 909,100 in April '57 to about 800,000
monthly average, according to American Aviation
DAILY survey.

Air Force announces GAM-63 Rascal air-to-surface
guided missile has hit 3000-foot diameter target on last
four launches.

NOVEMBER

e November 1

GAM-63 Rascal air-to-surface guided missile officially
becomes operational with Strategic Air Command at
Pinecastle Air Force Base, Fla.

o November 7

Capital Airlines files with CAB for subsidy pay-
ments which would amount to over $8-million for the
remainder of 1957.

President Eisenhower appoints Mass. Inst. of Tech.

presiden‘t James R. Killian, Jr. as Special Assistant to
the President for Science and Technology.

o November 12

Defense Secretary Neil H. McElroy orders Army to

prepare to launch an earth satellite; a modified Jupiter-C
test vehicle will be used. ’

o November 13

Boeing KC-135, piloted by Gen. Curtis LeMay,
sets new distance nonstop record, {lying 6350 miles {rom
Westover AFB, Mass,, to Buenos Aires: the KC-135's

return trip sets new speed record, Buenos Aires—Wash-
ington, D. C., over 5200 miles in 11 hr. 5 min.

o Nowvember 14

Chance Voyght Regulus IT completes successful
rocket-boosted flight test by Navy.
» Flight Sszet).' Foundation, Inc. presents awards to
Edward P. Curtis and George H. Tryon III for dis-
tinguished service in achieving safer utilization of air-
craft.

o Norember 20

Vertol 105 twin-turbine powered helicopter, using
two Lycoming T-53B’s, flies for first time.

o November 22

American Rocket Society names five 1957 award
winners: ‘Thomas F. Dixon, Capt. Levering Smith
(USN), Capt. Grayson Merrill (USN, ret), Krafft A.
Ehricke, and William H. Pickering.
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e November 25

Senate Preparedness Subcommittee launches sweep-
ing probe of U. S. missile and satellite programs by sum-
moning a galaxy ol scientists for opening day’s public
testimony.

Lockheed Aircraft Corp. receives Air Force contract
to make studies of a reconnaissance satellite which may
be built and launched in the early 1960s.

Air Force announces that artificial meteors were
launched successfully sometime in October at speeds up
to 40,000 mph, or about 15,000 mph above the eartlt’s
escape velocity.

o November 27

Jupiter and Thor intermediate-range ballistic mis-
siles are ordered into production by Defense Secrctary
McElroy.

Air Force McDonnell Voodoo jets shatter three
transcontinental speed records by flying from Los An-
geles to New York and back in 6 hr. 42 min. 6 sec.
The time from New York to Los Angeles was 3 hr. 34
min. 8 sec.; the west-cast record was § hr. 5 min. 39.2 sec.

DECEMBER

e December 6

Vanguard vehicle fails in attempt to launch first
U. S. satellite.
Lockheed Electra makes first successful flight.

e December 12

McDonnell F-1014A, piloted by Maj. Adrian Drew,
captures world speed record for Air Force by flying
1207.6 mph.

e December 16

Senator Stuart Symington is named 1957 winner of
Wright Brother Memorial Trophy.

e December 18

First successful firing of Air Force-Convair Atlas
intercontinental ballistics missile is revealed by Defense
Department.

e December 20

Production model Boceing 707 makes first (light.

e December 24

North American Aviation, Inc. wins competition
for WS-110A chemical bomber, a plane capable of speeds
in excess of 2000 miles per hours at altitudes in excess
of 70,000 feect.

Chance Vought receives $200-million Navy contract
for production of F8U-2, and continued production of
F8U-I.

o December 31

Grumman Aircraft Enginecering Corp. wins Navy
competition for attack aircralt,

Air Force takes delivery of first production Bomare,
arca defense missile.



OFFICIAL RECORDS

The Federation Aeronautique Internationale, Paris, France, better known
as the FAL currently composed of the National Aero Clubs of forty-five nations,
is the governing body of the world for official aircraft records and sporting
aviation contests. The FAI was organized in Paris in October, 1905, by repre-
sentatives {rom Belgium, France. Germany, Great Britain, Italy, Spain, Switzer-
land, and the United States. Representing the FAI in the United States is the

National Aeronautic Association. organized in 1922,

The rules for all oflicial world and world “class” aircraft records are proposed
initially by the various National Aero Clubs who are members ol FAL Later,
they are evaluated by the International Sporting Aviation Commission of FAI
and then submitted, for final approval, to the delegates of the many national
Aero Clubs who attend each annual FAI conference. Developed over a period
of fifty-two vears, the rules are markedly complete. All attempts to establish

official aircralt records must meet identical FAI standards.

FAI-NAA rules have these goals: (1) an equal opportunity to every com-

petitor, (2) competent. unbiased judging, and (3) scientifically accurate recording.

The National Aeronautic Association, representing the FAI in the United
States, not only supervises the establishment of oflicial World and World “Class”
Records in our nation, but accords its stamp of approval also on aircraft per-
formances which have a special national interest, such as aircraft speeds between

cities.

OFFICIAL RECORDS ESTABLISHED IN U. S. DURING 1957

*LOS ANGELES TO NEW YORK ... .. 749.950 mph
Capt. Ray W. Schrecengost, Jr., USAF, United

WORLD RECORDS

*

ALTITUDE, WITHOUT LOAD . .. .. 101,486 Feet States, McDomnell RF-101C Voodoo, 2 Pratt &
Maj. David G. Simons, USAF, United States. Whitney J57-P-13 turbojet engines, November
AT-WRI-1 balloon of 3,000,000 cubic feet, takeoff 97, 1957.

near Crosby, Minnesota, August 1Y, 1957, landing

near Frederick, South Dakota, August 20, 1957 *LOS ANGELES TO NEW YORK . . .. 765.690 mph
Capt. Robert J. Kilpatrick, USATF, United States,
McDonnell RF-101G Voodoo, 2 Pratt & Whitney

J57-P-13 turbojet engines, November 27, 1957.

*MAXIMUM SPEED OVER A STRAIGHTAWAY COURSE
(UNRESTRICTED ALTITUDE) ... . ... 1207.6 mph

Maj. Advian E. Drew, USAF, United States.

McDonnell F-101A Voodoo, 2 Pratt and Whitney
J57 turbojet engines, Fdwards, California. De-
cember 12, 1957,

WORLD ""CLASS"” RECORDS

LOS ANGELES TO NEW YORK ... ... ....._.723.517 mph
Maj. John H. Glenn, USMC, United States,
Chance Vought F8U Crusader, I'ratt & Whitney
157 wrbojer engine, July 16, 1957.

*LOS ANGELES TO NEW YORK 781.741 mph

Lt. Gustav B. Klatt, USAT, United States, Mc-
Denucll RF-101CG Voodoo, 2 Pratt & Whitney
J37-P-13 turbojet engines, November 27, 1957.

NEW YORK TO LOS ANGELES. ... 469383 mph

Comdr. Dale V. Cox, USN, and Crew; United
States, Douglas ASD Skywarrior, 2 pratt & Whit-
ney 57 turbojet engines, Mavch 21-22, 1957
(GMT) . Elapsed time: 5 hours, 12 minutes,
39.24 seconds.
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*NEW YORK TO LOS ANGELES 607.818 mph Capt. Howard T. Dries, USAF and Ist Lt. L. E.

Capt. Ray W. Schrecengost, Jr., USAF, United Carter, USAF, navig.ators; crew of ninc and
StaFt)es, MZDonneIl RF-I%IC \;oodoo, 2 Pratt & cight passengers, Boeing KC-135 Tanker, 4 Pratt
Whitney ]57-P-13 turbojet engines, November % Whitney J57-P43W turbojet engines, from
27, 1957. Ezeiza Airport, Buenos Aires, Argentina to
Washington National Airport, Washington,

*NEW YORK TO LOS ANGELES_ . 677.726 mph D. C,, November 13, 1957.

Capt. Robert M. Sweet, USAF, United Statcs,

DISTANCE IN A STRAIGHT LINE (Light Landplanes,
McDonnell RF-101C Voodoo, 2 Pratt & Whitney

7 P13 bot N ber 27 1957 4th Category) . 1504.74 mlies

57-P- turbojet engines, Novem , 1957.

] J & er ° Miss Jerrie Cobb, United States, Aero Com-

LOS ANGELES-NEW YORK-LOS ANGELES. . 513.496 mph mander 560E, 2 Lycoming 295 hp engines, gross
Comdr. Dale V. Cox, USN, and Crew; United wilght 6117.pounds, from Gualclnala» City to
States, Douglas A3D Skywarrior, 2 Pratt & Whit- Oklahoma City, Oklahoma, May 25, 1957.

ney J57 turbojet engines, March 21-22, 1957

ALTITUDE ight Land . 4th
(GMT). Elapsed time: 9 hours, 31 minutes, 35.4 » WITHOUT LOAD (Light Landplanes

Category) 30,361 feet
seconds.
Miss Jerrie Cobb, United States, Aero Com-
*LOS ANGELES-NEW YORK-LOS ANGELES_ .. 671.445 mph mander 680-S, 2 Lycoming GSO-480-AIA-6 en-
Capt. Ray W. Schrecengost, Jr., USAF, United gines, gross weight 6613 pounds, Tulakes Air-

States, McDonnell RF-101C Voodoo, 2 Pratt &

port, Oklahoma City, Oklahoma, July 5, 1957.
Whitney J57-P-13 turbojet engines, November

27, 1957.
*LOS ANGELES-NEW YORK-LOS ANGELES______721.853 mph ) GLIDERS

Capt. Robert M. Sweet, USAF, United States, SPEED FOR 200 KILOMETERS OYER A TRIANGULAR

McDonnell RF-101C Voodoo, 2 Pratt & Whitney COURSE 55.02 mph

J57-P-13 turbojet engines, November 27, 1957. Paul E. Bikle, United States, Schweizer SGS 123 E
*DISTANCE IN A STRAIGHT LINE WITHOUT REFUEL. yaiplane, K1 Mirage Ludlow Daggett Airport

ING (Turbojet Aircraft) 6325 miles 8% » Al ’ )

Gen. Curtis E. LeMay, USAF, Capt. Charles L.

Gandy, Jr., USAF, Capt. Ernest E. Bradley, Jr,, NATIONAL (U.S.) RECORDS

USAF, Capt. Frank L. Wright, USAF, pilots;

Capt. Howard T. Dries, USAF and lst Lt. L. E. WRIGHTSTOWN, NEW JERSEY TO PARIS,

Carter, USAF, navigators; crew of eleven and FRANCE .555.350 mpm

three passengers, Boeing KC-135 Tanker, 4 Pratt
& Whitney J57-P43W turbojet engines, from
Westover AFB, Chicopee Falls, Massachusetts to
Ezeiza Airport, Buenos Aires, Argentina, via
Fortaleza, Brazil, November 11-12, 1957,

Maj. Robinson Risner, USAF, United States,
North American F-100F, Pratt & Whitney J57
turbojet engine, May 21, 1957. Elapsed time: 6
hours, 37 minutes, 45.8 seconds.
L
*BUENOS AIRES, ARGENTINA TO WASHINGTON, D.C. OT?EX'X\;GELES' CALIFORNIA TO_.TOUSTONI 332.373 mph
COURSE RECORD 459 mph o ] .
] Lee McBride and Jack McKee, pilots; Delta Air
Gen. Curtis E. LeMay, USAF, Capt. Charles L. Lines Douglas DC-7B, 4 Wright DA4 turbo com-
Gandy, Jr., USAF, Capt. Ernest E. Bradley, Jr.,

. . pound engines, August 14, 1957. Elapsed time:
USAF, Capt. Frank L. Wright, USAF, pilots; 4 hours, 10 minutes, 56.4 seconds.

*Records not yet officially documented nor homologated by Federation Acronautique Internationale.
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SAKAI, SABURO
Samurai; with Martin Caidin and Fred Saito. New
York, E. P. Dutton. 382p. $4.95

SCAMEHORN, HOWARD L.
Balloons to Jets. Chicago, Henry Regnery Com-
pany. 271p. $5.00

SLESSOR, SIR JOHN C.
The Central Blue; Autobiography. New York, Prae-
ger. 709p. 87.50

STARK, CHARLES R., Jr.
The Bering Sca Eagle. Caldwell, Idaho, Caxton
Printers. 170p. $5.00

STEWART, JAMES T., ed,
Airpower; the Decisive Force in Korea. Princeton,
N. J., D. Van Nostrand. 318p. $6.50

WISCONSIN. STATE AERONAUTICS COMMISSION
A Decade of Progress in Aviation in Wisconsin,
1946-1956; a Progress Report Published and Sub-
mitted to Walter J. Kohler, Governor. Madison,
Wis., The Commission, 1956. 47p.

WOLFF, LEON .
Low Level Mission. Introduction by John R. Kane.

Garden City, N. Y., Doubleday & Company. 240p_
$4.30

JUVENILE

ADLER, IRVING
Man-Made Moons; the Earth Satellites and What

They Will Tell Us. Illustrated by Ruth Adler.
New York, John Day Company. 128p. $2.95

AHNSTROM, D. N.
The Complete Book of Jets and Rockets. Cleve-
land, World Publishing Company. 159p. $4.95

ARKELL, BASIL and JOHN W. R. TAYLOR
Helicopters Work Like ‘This. With Illustrations by
Trederick G. Cook. New York, Roy Publishers. 62p.

$2.50
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ASIMOY, ISAAC
Lucky Starr and the Moons of Jupiter, by Paul
French [pseud.] Illustrated by Albert Orbaan.
Garden City, N. Y., Doubleday & Company. 192p,
82.75

BEELAND, LEE and ROBERT WELLS
Space Satellite; the Story of the Man-Made Moon.
Englewood Cliffs, N. J., Prentice-Hall. 89p.  82.95

BRADLEY, DUANE
Cappy and the Jet Engine. Illustrated by Alice
Cosgrove. Philadelphia, J. B. Lippincott. 141p.
$82.95

BRANLEY, FRANKLIN M.
LExploring by Satellite; the Story of Project Van-
guard. Illustrated by Helmut K. Wimmer. New
York, Thomas Y. Crowell. 10p. $3.00

BROOKS, WALTER R,
Freddy and the Flying Saucer Plans. Illustrated by
Kurt Wiese. New York, Alfred A. Knopf. 243p.
$3.00

COOMBS, CHARLES 1.
Rockets, Missiles and Moons. New York, William
Morrow & Co. 256p. $3.75

CORSON, HAZEL W.
Peter and the Moon Trip. Pictures by Berthold
Tiedernann. Chicago, Benefic Press. 96p. (Her
Space Travel Books) $1.68

DEL REY, LESTER
Rockets Through Space; the Story of Man’s Prepa-
ration to Explore the Universe. Illustrated by
James Heugh. Philadelphia, John C. Winston Com-
pany. 127p. (Science Fact Book) $3.95

EAMES, GENEVIEVE T. .
Flying Roundup. Ilustrated by Lorence F. Bjork-
lund. New York, Julian Messner, Inc. 190p. $2.95

ENGEMAN, JACK
U. S. Air Force Academy; the Life of a Cadet. New
York, Lothrop, Lee & Shepard Co., Inc. 128p. $3.50

FLOHERTY, JOHN J.
Aviation from the Ground Up. Rev. ed. Philadel-
phia, J. B. Lippincott. 160p. (His Career Books
for Teen-Agers) $3.00

GOUVY, GERTRUDE
Moonlflight; a Science-Fiction Fantasy for Young
Readers Who Will Be Young in Heart Forever.
New York, Greenwich Book Publishers, 1956. 88p.
$2.00

GREENE, CARLA
I Want to he a Pilot. Illustrated by Richard Gates.
Chicago, Children’s Press. 32p. (I Want. to be
Series) $2.00






GREENE, CARLA
A Trip in a Plane. New York, Lantern Press. 58p.
82.00

HAMBLETON, JACK
Wings Over Labrador. New York, Longmans, Green
and Company. 167p. $3.00

HALACY, D. S., Jr.
High Challenge. New York, The Macmillan Com-
pany. 196p. 82.75

HOARE, ROBERT J,
Wings Over the Atlantic. Newton Centre, Mass.,
Charles T. Bransford. 160p. $3.00

HONOUR, ALAN
Ten Miles High, Two Miles Deep; the Adventures
of the Piccards. New York, Whittlesey House. 192p.
$3.00

HYDE, MARGARET O.
Exploring the Earth and Space; the Story of the
1. G. Y. New York, Whittlesey House. 160p. $2.75

LAMORISSE, ALBERT
The Red Balloon. Garden City, N. Y., Doubleday

& Company. 48p. $2.95

LAMPMAN, EVELYN S.
Rusty’s Space Ship. Illustrated by Bernard Krig
stein. Garden City, N. Y., Doubleday % Company.
240p. $2.95

LEISK, DAVID J.
Harold’s Trip to the Sky, by Crockett Johnson
[pseud.] New York, Harper & Brothers. 64p. $1.50

LENT, HENRY B.
Flight Overseas. New York, The Macmillan Com-
pany. 175p. $3.00

LEWELLEN, JOHN B.
Earth Satellite; Man’s First True Space Adventure.
Foreword by John P. Hagen; Illustrated by Ida
Scheib. New York, Alfred A. Knopf. 59p. $2.25

LEY, WILLY
Man-Made Satellites. Illustrated by John Polgren.
Poughkeepsie, N. Y., Guild Press. 43p. (Adventures
in Space, 1) $1.00

MEHRENS, HAROLD E.
Aircraft in Flight. William E. Rowland, Art Di-
rector. Washington, Civil Air Patrol, 1956. 58p.

MEHRENS, HAROLD E.
Power for Aircraft. William E. Rowland, Art Di-
rector. Washington, Civil Air Patrol, 1956. 58p.

MONTGOMERY, RUTHERFORD G,
Jets Away! By Al Avery and Everitt Proctor
[pseuds.] New York, Dodd, Mead & Company. 179p.
$3.00
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MONTGOMERY, RUTHERFORD G,
Tom Pituman, USAF, by Al Aven and Everiut
Proctor [pseuds.] New York, Duell, Sloan and
Pearce. 159p. $3.00

NEURATH, MARIE
New Wonders in Flying. New York, Lothrop, Lec
& Shepard Company, Inc. 36p. $2.00

NOURSE, ALAN E.
Rocket to Limbo. New York, David McKay Com-
pany. 190p. $3.00

RIGBY, WALLACE
The Model Book of Flying Clippers. New York,
Grosset & Dunlap. 10p. 81.50

RYDBERG, ERNIE
Conquer the Winds. New York, Longmans, Green
and Company. 153p. $2.75

STINE, HARRY G.
Rocket Power and Space Flight. New York, Henry
Holt. 182p. $3.75

STORCH, FLORENCE
Santa’s Rocket Sled. Illustrated by Elizabeth
Webbe.  New York, Rand McNally. (A Rand
McNally EIf Book, 568) 30p. 8.25

TAYLOR, JOHN
Great Moments in Flying. New York, Roy Pub-
lishers. 128p. (Great Moments Series) $2.50

UNGERER, TOMI
The Mellops Go Flying. New York, Harper &
Brothers. 32p. $2.00; Library ed. $2.75

WILLIAMS, JAY and RAYMOND ABRASHKIN
Danny Dunn and the Anti-Gravity Paint. Illus-
trated by Ezra Jack Keats. New York, Whittlesey
House, 1956. 156p. $2.75

LAW

HAMILTON, SAM R.
Civil Air Regulations in Plain English for All Pilots.
Minneapolis, T. S. Denison & Co., 1956. 95p.
$3.00

MAINTENANCE AND REPAIR

ASHKOUTI, JOSEPH
Aircraft Mechanic’s Pocket Manual. 5th ed. New
York, Pitman Publishing Company. 1 v. 83.75

CONWAY, H. G.
Aircraft Hydraulics. New York, The Macmillan
Company. 2 v. $16.00

U. S. BUREAU OF AERONAUTICS (NAVY DEPT.)
Aviation Electrician’s Mate’s Manual, AE. Wash-
ington, U. S. Govt. Print. Off., 1956. 494p. (NAV-
ATR 00-80T-59) $3.00






U. S. BUREAU OF NAVAL PERSONNEL
Airman. Washington, U. S. Govt. Print. Off. 474p.
(Its Navy Training Courses. NAVPERS 10307)
81.75

U. S. BUREAU OF NAVAL PERSONNEL
Aviation Electronics Technician 1 & C. Washing-
ton, U. S. Govt. Print. Off. 833p. (Its Navy Train-
ing Courses. NAVPERS 10318) $3.00

U. S. DEPARTMENT OF THE AIR FORCE
Advanced Electronic Circuits, AN/GSG-T2 Trainer;
Instructor’s Guide. Washington, U. S. Govt. Print.
Off. 385p. (Air Force Manual AFM 52-22)

U. S. DEPARTMENT OF THE AIR FORCE
Advanced Electronic Circuits, AN/GSG-T2 Trainer;
Student’s Guide. Washington, U. S. Govt. Print.
Off. 197p. (Air Force Manual AFM 52-21)

U. S. DEPARTMENT OF THE AIR FORCE
Fundamentals of Electronics. Washington, U. S.
Govt. Print. Off. 564p. (Air Force Manual AFM
101-8) $4.00

ZWENG, CHARLES A.
Aircraft and Engine Mechanic’s Manual; a Guide
to CAA Ratings. Including Aircraft Inspection Au-
thorization. 18th rev. ed. North Hollywood, Calif.,
Pan American Navigation Service. 391p. $5.00

MEDICINE

MAYCOCK, ROBERT
Doctors in the Air. New York, Thomas Y. Nelson.
145p. 83.75

MILITARY AERONAUTICS

AIR FORCE DRILL AND RELATED TRAINING
2d ed. Harrisburg, Pa., Military Service Publishing
Company. 352p. $2.50

THE AIR OFFICER’S GUIDE; A READY-REFERENCE
ENCYCLOPEDIA OF MILITARY INFORMATION PER-
TINENT TO COMMISSIONED OFFICERS OF THE
UNITED STATES AIR FORCE
10th ed. Harrisburg, Pa., Military Service Publish-
ing Company. 482p. $5.00

THE AIRMAN'S HANDBOOK ; A READY REFERENCE
OF HELPFUL INFORMATION AND COUNSEL FOR
ALL AIRMEN OF THE UNITED STATES AIR FORCE
8th ed. July 1957. Harrisburg, Pa., Military Service
Publishing Company. 495p. $%3.00

HOW TO GET AHEAD IN THE AIR FORCE; USEFUL
ADVICE AND PRACTICAL SUGGESTIONS FOR THE
AMBITIOUS AIRMAN WHO DESIRES TO TAKE AD-
VANTAGE OF THE MANY OPPORTUNITIES FOR AD-
VANCEMENT IN THE UNITED STATES AIR FORCE

Harrisburg, Pa., Military Service Publishing Com-

pany. 203p. $2.00
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KNIGHT, CLAYTON
Lifeline in the Sky; the Story of the U. S. Military
Air Transport Service. New York, William Mor-
row & Company. 264p. $6.00

MORENUS, RICHARD
Dew Line; Distant Early Warning, the Miracle ol
New York, Rand McNally & Company. 184p. 3 3.95

NATIONAL RESEARCH COUNCIL. DIVISION OF AN-
THROPOLOGY AND PSYCHOLOCGY
Symposium on Air Force Engincering Personnel
and Training Research, November 14-16, 1955,
Washington, D. C. Washington, The Council, 1956.
316p. (National Academy of Science—National Re-
scarch Council Publication 455) $4.00

U. S. BUREAU OF AERONAUTICS (NAVY DEPT.)
Stecam Catapult, Its History and Operation. Wash-
ington, U. S. Govt. Print. Off. 6lp. (NAVALR
00-80T-69)

U. S. CONGRESS. HOUSE. COMMITTEE ON APPRO-
PRIATIONS
Department of the Air Force Appropriations for
1958. Hearings . 85th Congress, Ist Session.
Washington, U. §. Govt. Print. Off. 926p.

U. S. CONGRESS.
ARMED SERVICES
Airpower. Report of the Subcommittee on Air
Force, 84th Congress, Together with Minority Views,
January 25, 1957. Washington, U. S. Govt. Print.
Off. 128p. 8.35

SENATE. COMMITTEE ON

U. S. DEPARTMENT OF THE AIR FORCE
Air Force Register, January 1, 1957. Washington,
U. S. Govt. Print. Off. 697p. $3.75

U. S. NATIONAL GUARD BUREAU
Air National Guard Register, January 1, 1957,
Washington, U. S. Govt. Print. Off. 306p.

WIER, ESTER and DOROTHY COFFIN HICKEY
The Answer Book on Air Force Social Customs.
Mustrated by Grace W. Harrison. Harrisburg, Pa.,
Military Service Publishing Company. 132p. $3.00

MODEL BUILDING

DEAN, WILLIAM A.
Eagle Book of Balsa Models. New York, Sport
Shelf. 64p. $2.50

GILMORE, H. H.
Model Planes for Beginners. Rev. ed. New York,
Harper & Brothers. 96p. $2.25

PHOTOGRAPHY

MAP AND AERIAL PHHOTO READING
5th ed. Harrisburg, Pa., Military Service Publishing

Company. 177p. $2.75






PHOTOGRAMMETRY AND AERIAL SURVEYS; A
SYMPOSIUM
Presented at the 30th Annual Meeting, January 7-
11, 1957. Washington, Highway Research Board.
62p. (Highway Research Board Bulletin 157) $1.00

U. S. DEPARTMENT OF THE AIR FORCE
Basic Photography. Washington, U. S. Govt. Print.
Off. 191p. (Air Force Manual AFM 95-1) $2.00

PILOTING

GREINKE, HELEN L.
Private Pilot Cross-Country Questions. Blooming-
ton, Ill.,, Hangar Flying. 39p.

GROVER, JOHN H. H.
Radio Aids to Air Navigation. Foreword by Peter
Masefield. New York, Philosophical Library. 138p.
$6.00

HOYT, JOHN R.
Safety After Solo; How to Fly 10,000 Hours. 2d
rev. ed. North Hollywood, Calif. Pan American
Navigation Service. 364p. $4.75

SMITH, FRANK K.
Week-End Pilot. Introduction by Gill Robb Wil-
son. New York, Random House. 242p. 83.75

TAYLOR, GEORGE F.
Aeronautical Meteorology; a Study Guide to be Used
with USAFI Course MC701 or CC701. Englewood
Cliffs, N. J.; Published for the U. S. Armed Forces
Institute by Prentice-Hall. 136p. (USAFI Study
Guide, MC 701.1)

U. S. HYDROGRAPHIC OFFICE
Reduction Tables for Air Navigation. Vol. 1 (Se-
lected Stars) Epoch 1960.0. Washington, U. S. Govt.
Print. Off. 322p. (Its H. O. Publication No. 249)
$2.25

VAN SICKLE, NEIL D., ed.
Modern Airmanship. Princeton, N. J., D. Van Nos-
trand. 862p. $9.75

WEEMS, PHILIP VAN HORN and CHARLES A.
ZWENG

Instrument Flying. 6th rev. ed. Annapolis, Md.,
Weems System of Navigation and North Hollywood,
Calif, Pan American Navigation Service. 309p.

$6.00

ZWENG, CHARLES A,
Flight Engineers Manual, with Typical Multiple-
Choice Questions and Answers for the Flight Engi-
neer Examination. 4th rev. ed. North Hollywood,
Calif, Pan American Navigation Service, 1956.
504p. $5.00

ZWENG, CHARLES A. and JOHN DOHM
Flying the Omnirange; a Pilot’s Guide to the Om-
nidirectional Radio Range, Distance Measuring
Equipment and the Course-Line Computer. 4th ed.
North Hollywood, Calif., Pan American Navigation
Service. 153p. $4.00
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ZWENG, CHARLES A. and ALLAN C. ZWENG
Radio and Instrument Flying; a Guide to the In-
strument Rating, Including Typical Cross-Country
Written Examination. 16th rev. ed. North Holly-
wood, Calif.,, Pan American Navigation Service.
331p. 85.00

POWER PLANTS

CASAMASSA, JACK V. and RALPH D. BENT
Jet Aircraft Power Systems. 2d ed. New York, Mc-
Graw-Hill Book Company, Inc. 329p. $6.50

INTERNATIONAL JET ENGINE OVERHAUL SYM-
POSIUM, 1ST, EVENDALE, OHIO, NOVEMBER 14-16,
1956
Proceedings. Cincinnati, Aircraft Gas Turbine Di-
vision, General Electric Company, 1956. 11lp.

MORGAN, HOWARD E.
Turbojet Fundamentals. Santa Monica, Calif,,
Douglas Aircraft Co., 1956. 87p.

1956 AIRCRAFT SPARK PLUG AND IGNITION COMN-
FERENCE REPORT, TOLEDO, OHIO, OCTOBER 2.4,
1956
Toledo, Ohio, Champion Spark Plug Company,
1956. 111p.

THIRD TURBINE-POWERED AIR TRANSPORTATION
MEETING, SAN DIEGO, AUGUST 1956
Proceedings. New York, Institute of the Aeronauti-
cal Sciences, 1956. 114p. $6.00

U. S. MUNITIONS BOARD. AIRCRAFT COMMITTEE.
SUBCOMMITTEE ON AJR FORCE-NAVY-CIVIL AIR-
CRAFT DESIGN CRITERIA
Aircraft Propeller Handbook. September 1956.
Washington, U. S. Govt. Print. Off. 391p. 82.25

WILKINSON, PAUL H.
Aircraft Engines of the World, 1957. 15th ed. Wash-
ington, D. C., The Author, 734 15th St., N.-W. 320p.
£15.00

REFERENCE WORKS

AERONAUTICAL ENGINEERING CATALOG
Thirteenth 1957 edition. Editor: Beverly A. Dodge.
New York, Institute of the Acronautical Sciences.
358p. $7.50

AERONAUTICAL ENGINEERING INDEX, 1954
New York, Institute of the Aeronautical Sciences.

148p. $5.00

AERONAUTICAL ENGINEERING INDEX, 1955
New York, Institute of the Aeronautical Sciences,
1956. 165p. $5.00

THE AIRCRAFT YEAR BOOK 1956
Official Publication of the Aircraft Industries As-
sociation of America, Inc. Thirty-eighth Annual ed.
Washington, Lincoln Press, Inc. 484p. $6.00

AVIATION FACTS AND FIGURES 1957
Edited by Ben S. Lee. Official Publication of the
Aireraft Industries Association of America, Inc.
Washington, American Aviation Publications. 120p.
$1.00






BECKFORD, L. L.
An ABC of Acronautics. New York, Pitman Pub-
lishing Co. 1l4p. $3.95

BILLIMOYICH, ANDY
Jets and Missiles; Complete Pictorial and Specifica-
tions of the World’s Newest Jet Aircralt, Rockets
and Missiles. Los Angecles, Trend Books. 128p.
8.75

GREEN, WILLIAM and GERALD POLLINGER
The Observer’s Book of Aircraft; Describing Onc
Hundred and Seventy-Five Aircraft. 1957 ed. Fore-
word by Peter Masefield. New "York, Frederick
Warne & Co. 287p. (Ol)scnel s Pocket Series)
81.25

GREEN, WILLIAM and GERALD I.’OLLI.NGER
The World’s Fighting Planes, 2d “and completely
rev. ed. Garden City, N. Y., Hanover' House, 1956.

240p. : $3.50

JANE’S ALL THE WORL DS AIRCRAFT, 1957-58 ed.
Compiled and Edited by Leonard Bndngm New
York, McGraw-Hill Book Company. 1 v. $30.00

THE SPACE ENCYCLOPEDIA; A GUIDE TO AS-
TRONOMY AND SPACE RESEARCH
New York, E. P. Dutton & Co. 287p. $6.95

TAYLOR, JOHN W. R..
Aircraft Annual. Ncw York, Philosophical Library.

92p. S $6.00

U. S. AIR TECHNICAL INTELLIGENCE CENTER
Russian-English ‘Glossary; Aeronautical and Miscel-
laneous Terms. Wright-Patterson Air Force Base,
Ohio, 1956. 1 v.

U. S. CIVIL AERONAUTICS ADMINISTRATION
Statistical Handbook of Civil Aviation, 1957. Wash-
ington, U. S. Govt. Print. Off. 135p. $.60

U. S. DEPARTMENT OF THE ARMY. ARMY LIBRARY
Guided Missiles, Rockets, and Artificial Satellites,
Including Project Vanguard; a Selected List of
Titles. Washington, Army Library. 153p. (/ts Spe-
cial Bibliography, No. 11)

U. S. ENGINEER SCHOOL. LIBRARY
Guided Missiles and Rockets, 1946-1956. Fort Bel-
voir, Engineer School Library. 50p.

U. S. GOVERNMENT PRINTING OFFICE. PUBLIC
DOCUMENTS DIVISION

AVi"ltiOn Civil AVJRUO" N(l\ al AVidliOIl, Air rOI"CC
Ndllf)ndl Advisory (‘ommmcc for Aeronautics Re-
ports. August 1957. 8th ed. Washington, U. S.
Govt. I’rim. Off. 3()p_ (7ts Price List PL Scries 79)

U. S. NATIONAL ADVISORY COMMITTEE FOR
AERONAUTICS

Index of NACA Technical Publlc,mons for June

1955—June 1956. Washington, The Commiittee.
2227. ’

U. S. NATIONAL ADVISORY ‘(,‘OMMITTEE FOR
AERONAUTICS

Index of NACA Technical Publications for July

1956-June 1957 Washington, The Committee. 265p-
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WORLD AVIATION DIRECTORY
Vol. 18, Nos. 1 and 2. Spring-Slunmcr and Fall-
Winter 1957. Washington, American Aviation Pub-
lications, Inc. 2 v. §9.00 per issue

ROTOR AIRCRAFT

AMERICAN HELICOPTER SOCIETY
Proccedings ol the Thirteenth  Annual National
Forum, Washington, May 8-11, 1957. New York,
The Socicty. 139p. 87.50

STEPNIEWSKI, WIESLAW Z.
Introduction to Helicopter Aerody namics. Rev. ed.
. lll(_Oll)Ol.lLlll" “Typical Helicopter Performance Cal-
Cculations.”  Morton, Pa., Rotorcraft Publishing
‘Committee, Box 55. 257p. £4.50

SATELLITES

BERGAUST, ERIK and WILLIAM BELLER
Satellite! Foreword by Professor Hermann Oberth.

New York, Bantam Books. 176p. 8.35

CAIDIN, MARTIN
Vanguard; the Story of the First Man- Made Satel-
lite. New York, E. P. Dutton & Co. 288p.  $3.95

CLARKE, ARTHUR C.
The Making ol a Moon; the Story of the LEarth
Satellite Program. New York, Harper & Brothers.
205p. $3.30

STINE, G. HARRY
Earth Satellites and the Race for Space Superiority,
by lLee Correy [pscud.] New York, Ace Books.
191p. (Ace Book, D-230) $.35

SPACE FLIGHT

THE AGE OF SPACE; PROCEEDINGS OF A NON-
TECHNICAL CONFERENCE ON MISSILES, ROCKETS,
AND SPACE TRAVEL — AND THEIR IMPACT ON
OUR TIMES, MAY: 16, 1957.

Birmingham, Ala,, Southern Research Institute. 43p.

AMERICAN ASTRbNAUTICAL SOCIETY
Proceedings, Third Annual -Meeting, December G-
7, 1956. New York, The Society. 177p.

KRIEGER, F. J.
A Casebook on Soviet Astronautics. Santa Monica,
Calif., The Rand Corporation, 1956, 244p. (U. S.
Air Force Project Rand Research Memorandum
RM-1760)

LEY, WILLY
Rockets, Missiles and Space Travel. Rev. and enl.
ed. New York, The Viking Press. 528p. $6.75

MULLER, WOLFGANG
Man Among the Stars. New York, Criterion Books.
307p. §4.95

OBERTIH, HERMANN
Man into Space; New Projects for Rocket and Space
Travel. Translated by G. P. H. Freville. New
York, Harper & Brothers. 246p. $4.50
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Accessories and parts manufacturing industry, 133-163

Actuators, 14t

Adkins, Edna, 45

Acro Design and Engincering Co., 83, 221-222; Aevo
Commander 560E, 85, 222, 385; Aero Commander
680 Super, 83, 221; RL-26D, 83

Aerobee (rocket), 119

Acrobee-Hi (rocket), 119, 174, 314

Acrodynamic heating, 184

Acrojet-General Corp., 88, 119, 313-314, 345; booster
engine, AJ10-24, 314; AJ10-33, SI4; AJ10-37, 314;
JATO motor 5KS8-4500, 313; 15NS-250, 314; rocket
engine 2.2KS8-11,000, 314; 2.2KS-33,000, 314; 15KS-
1000, 313; -fONS-4500, 314

Acrojet-General Nucleonics, 119

Aeronca Manufacturing Corporation, 133

Acroncutronic Systems, Inc., 178-179

Acrophysics Development Corporation, 34, 123, 180,
332, 353

Afterburners, 19

Agricultural Research Service, 213-214

Agriculture, Department of, 213-21+¢

Air cargo, see Cargo

Air conditioning, 145

Air Coordinating Committee, 211-213, 218

Air Force, 82, 166, 167-169; Aero Medical Tield Labo-
ratory, 179; Air Defense Command, 28, 169, 2592,
297; Air Force Reserve, 169; Air Materiel Com-
mand, 115, 169; Air Rescarch and Development
Command, 89; Cambridge Rescarch Center, 179;
Civil Air Pawrol, 169; Continental Air Command,
169; Ground Observer Corps, 169; Mlissile Test
Center, 94, 177; Office of Scientific Researvch, 49,
178; School of Aviation Medicine, 180; Strategic
Aiv Command, 47, 89, 168, 236: Tactical Air Com-
mand, 289, 96, 111, 167, 168, 280, 287, 2838, 309;
Wright Air Development Center, 136, 138, 179,

166, 177;

)

288; Golden Anniversary, 167; missiles
rescarch and development, 179, 180

Air Force Association, 25, 45

Air France, 122, 203

Air freight, see Cargo

Air Navigation Traflic Control System, 190

Air power, see Military aviation

Air traffic control, 211, 214, 217

Air Traffic Control and Navigation Panel, 211

Air Trainers Link Ltd,, 195

Air Transport Association of Awmerica, 187, 188, 190,

191; membership list, 192-193

Aircooled Motors, Inc., 314-315

Aircraft carriers, 141, 172; landing systems, 56, 87, 175

Aircraft Industries Association, 4; Helicopter Council,
9207-208; statistics, 83, 209, 384, 383, 386

Aircraft manufacturing industry, 4, 11, 82-163

Aireraft Radio Corporation, 133-134

Aircraft Year Book, 4, 11, 383

AiResearch Aviation Service Company, 144

Airline Pilots Association, 190

Airlines, 11, 18, 187-205; General Fare Investigation,
188, 196, 217; jet transports, 26-27, 29, 188, 27§;
local service, 216; operating expenses, 188; statistics,
187, 389, 390; subsidy, 194, 216-217, 392

Airports, 211-212; books, 395

Airships, 109, 269-270; records, 15, 269, 385

Alaska, 218, 219

Albemarle, USS, 172

Aldridge, A. S, 195

Allegany Ballistic Laboratory, 337

Allen, Harry J., 184, 387

Allison Div., General Motors Corp., 120-121, 316-317;
J33 turbojet, 121; J33-A-20, 316; J33-A-24, 121;
J33-A-37, 121, 316; J33-A-41, 121, 316; J71 turbojet,
260, 383; J71-A-2, 121, 316; T56 propjet, 121;
TH6-A-1A, 316; TH6-A-7, 121; 501-D13, 32, 316;
501-D15, 121; model 5350, 121

Aluminum Company of America, 134-135

Aluminum products, 124, 134-135

American Airvlines, 194, 216, 390

American Aviation Daily, 392

American Aviation Publications, Inc.,, 11, 383

American Helicopter Society, 22, 386

American Rocket Society, 94, 392

American Society of Planning Officials, 208

Ames Acronautical Laboratory, 181, 184, 185

Aunsette Airwavs, 198

Antarctic, 201

Anti-missile missile systems, 141, 178

Anti-submarine airveraft, 283, 290

ARADCOM, 171, 172

Aramburvo, Pres. Pedro E., 168

Army aviation, 1066, 170-17F; Adv Defense Conmmuand,
170; Aviation Center, 91, 171; Field Forces, 239;
National Guard, 171; Signal Corps, 111, 138, 139
167; Signal Fngincering Laboratorics, 99; missiles,
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