


MAIL COUPON TODAY

The Kaynor Compaony
Kaylock Division Dept. T
Bax 2001, Terminal Annex
Los Angeles, California

Gentlemen: Please send me without charge

your drafting template of Kaylock minialure
all metal self-locking nuls.
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Ask lor our free drafting template
of Kaylock miniatures. All configu-
rations — all size of anchor nuts. In-
cludes also standard hex nuts and
gang channel
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miniatures
all metal self-locking nuts

...when space is at a premium —

here is a nut — the smallest in
overall size — that completely
solves your fastening problem—

the biggest single advance in

the history of self-locking nuts.

e 'Infinite' revsability
e Lightest weight
e Lowest height

® Maximum strength

Company —

Pasihion

Address

State

7
‘ l‘ THE KAYNAR COMPANY . KAYLOCK DIVISION - BOX 2001, TERMINAL ANNEX
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Kaylock nuts are also available in
standard anchor nut envelopes and
are precision products produced in
full contormance with Air Force-
Navy specifications AN-N-5 and
AN-N-10,

LOS ANGELES, CALIFORNIA
Canada Dislr.: Abercorn Aero Limiled, Montrenl
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Actual V-seale footpring of 12.50-16 tires inflated to 75 lbs. under 12,800 1b. load.

Which tread gives more landings...

Dimpled or ribbed?

OU CAN JUDGE a tire by its foot-
print. The B. F. Goodrich tread
pattern on the left gives 10% more
landings before recapping, on the aver-
age, than the ribbed design on the right!

Why? First, take a good look at the
more compact, more rectangular foot-
print of the B. F. Goodrich Dimpled
Tire. Thart's the result of an overall
improvement: the tread ’j:;mﬁle of the
Dimpled Tire is designed to put more
tread rubber to work and to spread the
load more evenly—shoulder to shoulder.
Unlike the conventional ribbed tire
which places most of the load on the

center ribs, the ShGUIdE:EE nf the BFG
Dimpled Tire bear their fair share of
the load.

Second, notice the most significant
difference berween the tread patterns—
the use of cup-like indentations in the
B. F. Goodrich Tire, This unique design
further reduces wear because the tread
rubber around each dimple 15 com-
pressed under load — making it more
stable and much more resistant to cuts
and tears.

Like the first high-pressure Tubeless
Tire and the first 300 mph Tubeless, the
Dimpled Tire is another example of

B. F. Goodrich leadership in research
and engineering, Latest example: the
first aviation Tubeless Tires in com-
mercial service are Dimpled. The B. F.
Goodrich Company, Tire & Equipment
Div., Aeronautical Sales, Akron, Obto.

BFGoodrich

AVIATION PRODUCTS

Tires, wheels, brakes = De-lcers « Heated rubber «
Fuel cells = Avirim = Pressure Sealing Zippers »

| Inflatable seals  Rivnuts » Hose, accessories




ASCOP “Shadows” This

Sky-Searing Douglas Skyray

To follow every move, to know every mood of the rapier-like
Douglas “Skyray” during her Navy tests, Douglas employed the
ASCOP Pulse Width Data Recording System.,

How high? How fast? How hot? How much pressure?
Stress? The ASCOP System had all the answers.

As many as 88 channels of data can be sampled, transmitted
and /or recorded with critical accuracy, under any and all con-
ditions, with this equipment. The real time output of each
channel may be metered and recorded. The data may be trans-

mitted by radio link to the ground station . . . or tape recorded
in the aircraft for later study.

Why not contact ASCOP regarding your present program?

OPPORTUNITY

This fast-growing
has

Wi FiGvYipt THE LEVER & 90U &S0O%E THI WORLD

organization R
ppenings in er:tg:n-
eering, administra:
tion and sales. Con-
yact our Princeton

office.

Applied Science Corp. of Princeton

P.Q. Box 44, Princeton, N, J, ® Phone PlLainsbore 3-4141
1641 5. LaCienega Blvd., Los Angeles 35, Calif
Phone Crestview 1-8870

"D’ SERIES PW DATA EQUIPMENT

For oircraft, mobile or other opplications where
recovery or continved use is practical and where

space and weight are not criticol, Samples up to 43
dota sources.

PW
GROUND
STATION

Separates and re-
duces all data chan-

nels inreal time,
Operates on signals
from stendard air-
borne set, FM/FM
sub-carrier, or mag-
nelic tape recorder.

OCTOBER 17, 1955

Editorial Offices

PUBLISHER...... v+« «Robert W. Martin, Jr.
EDITOR. ........... cssse-.RoObert B. Holx
MAMNAGING EDITOR..... . Alpheus W. Jessup

ASST. MAMNAGING EDITOR (Technical)
David A. Anderton

WASHINGTON. .. .. covnunns G. J. MchAllister
WEST COAST. .cccvvins William J. Coughlin
EMGINEERING....Irving Stone, Henry Lefer
AVIONICE . . - ccvivcnrvnqea . Fhillp 1 Klass
COMGRESS. .. .. i:vveu...Katherine Johnsen
MILITARY . . civveversss..Clavde 0. Witze

TRANSPORT.....Craig Lewis, Preble Staver
EQUIPMEMNT . ...vvvuaresa..B. L. Christian

BUSINESS FLYING......... Erwin J. Bulban
ART EDITOR. .....covua.- Lawrence J. Herb
EDITORIAL PRODUCTION. ..Jerome E, l‘:!"!f

EDITORIAL ASSISTANTS
Victoria Scoparino, Bernie Lang, Betty Hein

LIBRARIAM . . ..o vvvernes Jeanne Rabstejnek

FOREIGN NEWS SERVICE

R Y Jobn Wilhelm
LR e b 65 s duhbmnnrara Edward W. 5. Hull
PARIS. ....covnvunewsssJohn 0. Coppock
ST, | RPN el R Gerald W. Schroder
MEXICO CITY...ccccicinss John H. Kearney
RIO DE JANEIRD. ...cvevv.n. Pater Weaver
PR sl e A s e Dan Kuriman

BOMBAY. .. ..ovovinvuian..Bordon Graham

DOMESTIC NEWS BUREAUS

ATLANTA 3....... B01 Rhodes-Haverty Bldg.
CHICAGOD 11.....:..520 No. Michigan Ave.
CLEVELAND 15....000004 1510 Hanna Bidg.
DETROIT 2&6...00nuuus 856 Penobscot Bldg.
HOUSTON 25....:...-1303 Predential Bldg.
LOS ANGELES 17....... 1111 Wilshire Blvd,
SAN FRANCISCO 4.......c000.0 68 Post St

WASHINGTON 4...1189 Mational Press Bldg.
Aviation Week s served by Press Association
Inc., a subsidiary of Associated Press.

BUSINESS
BUSINESS MANAGER......... ). G. Johnsen
PROMOTION MANAGER......... T. B. Olsen
PRODUCTION MAMAGER..... W. ¥. Cockren

SALES REPRESENTATIVES

NEW YORK. .....conciucusaa J. €. Anthony
o T T —— H. P. Johnsan

CHICAGO and 5T. LOUIS
D. T. Brennan, J. 5. Costelle

BOSTOMN..............E. P. Blanchard, Jr.

DAL LAR oo caidanin snua et e James Cash
ATLANTA: v citennas William D. Lanier, Jr.
SAN FRAMCISCO...........T, Evans Wycoff

LOS ANGELES
C. F. McReynolds, Gerdon Jones

PHILADELPHIA .+ convenvaans W. 5. Hessey
DETROIT. .ovvvsensnnrreaaals A Ransdell

RESEARCH AND MARKETING

Irina Nelidow, Mary Whitney Fenten,
Elinore Eisensoen.

AYIATION WEEK, October 17, 1955

AVIATION WEEK

Mew York 36—330 W. 42nd 5t., Phone LOngocre 4-3000 (Night LO 4-3035)
Washington 4, D. C.—National Press Bldg., Phone Mational 8-3414
Los Angeles 17—1111 Wilshire Blvd.,, Phone MAdison 6-4323

.

:
:

Al

i
:

i

i

%‘5

e

S

-.-\.-.-.-.-\.-\.tg.'j
gl o )
H-'.-'-'mﬂﬂ-’-’-’-’

SRR

gty s
LT e

=

e e S e e e

B

i

5
i

)

L
"

S R e s

e
&

VOL. 63, NO. 16

_— e ——

PAA Orders First U.S. Turbojet Fleet.............. 1

> Pan American announces orders for 25 Douglas DC-8s, 20 Boeing
707s at a total cost of $269 million.

USAF to Give Industry Secret Plans.............. 12

» ARDC will furnish aircraft firms advance technical data in onother
move to speed weapons-system developments.

Gnat Wages Uphill Battle for Acceptance. . . .. a5

» Folland’s light fighter-interceptor design is proised by pilots, ham-
pered by military, civil-service foot dragging.

Slim Profit Margins Plague Airlines. . ............ 135

» Sir William Hildred tells New York IATA meeting of traffic growth,
cost increase, postal-rate problems.
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Aircraft Heat Exchangérs...

:ﬂla performance requirements go up, Clifford’s Wind
I'onnel Labm'atury assumes a major industry role.

T'he numerous heat exchangers illus-
trated on this page have one im-
portant thing in common. They all
represent successful answers to heat
transfer problems that hadn't been
solved until Clifford’s Wind Tunnel
facilities were put to work.

Each one of these heat exchangers
represents a different problem — and
some of them were highly unusual, in-
volving designs featuring wvery high
capacities within strict limits of space,
weight and sometimes shape. In each
case, Clifford designed and manufac-
tured the thermal valves that control
the oil flow, producing a complete
“package” ready to mount for service
Units have been developed for many
different applications, including tem-
Eeraturf; control of engine lube oil,
ydraulic system fluids, afterburner
lubricant, ecabin, coekpit, gun and
camera compartments as well as wing
and empennage anti-icing equipment.
Recent work of interest includes special
air type lube oil coolers for jets to meet

coolers to meet the highly variable con-
ditions encountered by helicopters in
their changes of flight direction from
vertical to horizontal. The problems of
rocket flight, missiles and the tempera-
ture control of avionie equipment are
currently receiving attention, The com-
pany 1s also deep into the unusual prob-
lems of heat exchange involving the
handling of molten metals for atomie
energy applications.

In all these areas, Clifford’s un-
matched facilities for development and
design plus production capacity to pro-
vide heat exchangers in needed quanti-
ties 1s your finest assurance of securing
the best solution to vour problem.

A letter or phone eall will put the
world's most completely equipped tech-
nical facility of its kind to work on
your problem. Clifford Manufacturing
Company, 152 Grove Street, Waltham
54, Mass. Divigion of Standard-Thomson
Corporation.

Telephone: WAltham 5-7310. Branch
offices in New York, Detroit, Chicago
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Cliford’s Wind Tunnel facilities provide cnpaﬂilities for accurately r

= L] L .E =
ducing the conditions encountered by aircraft in actual service on gny ;E;gt
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Stainless steel high temperature air-to-
alr heat exchanger. Clifford's ability to
weld and braze stainless steel success-
fully, plus its unique test facilities
gives the company unusual advantages
in the new high temperature ranges of
aircraft heat exchange applications,

r 1

How to put adequate heat transfer
capacity 1nto a restricted space in
Republic’s RF84F camera compartment
to prévent camera port forging was the
problem solved by this Clifford air
conditioner,

Developed for the Westinghouse Ji6
turbojet engine, this oil cooler was first
to employ the vaporizing principle in
lube oil cooling service. It provided
greater heat rejection capacity per
unit of fuel flow than ever previously
attained.
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.Bﬂtﬁ 707s and DC-8s

PAA Orders First U. S. Turbojet Fleet

Pan American World Airwavs last
week signed contracts totaling $269
million for the first major American
turbojet airline fleet, ordering 25
Douglas DC-8s and 20 Bacing 707s.

Boeing's Jet Stratoliners will be de-
livered frst, beginning in December
19558. Within five months thereafter,
Pan American says it will place these
American-built,  American  powered
transports in service on its trans-At-
lantic, South American and trans-
Pacific routes. Boeing will complete its
deliveries by Nov. 1959,

Deliveries of the Douglas jet airliners
are scheduled to begin in December
1959 and to be completed by January
1961. - |

Both aircraft will provide 550 mph.
transocean and transcontinental serv-
ice. The 707, larger and faster than
the prototype now flving, will have a
range of more than 5,000 miles non-
stop. Douglas states that the DC-8 will
be “capable of nonstop operations in
cither direction between New York and
London or Paris against headwinds.”

Both are designed to cruise up to
Mach .88, and the contracts guarantee
cruising speeds of 575 mph. at 30,000
ft. altitude.

Pan American lists these potential
flight times with the new jet airliners:

N

U. 8. Navy last week grounded the
North American FJ-3 Fury jet fighter
pending modification of its \"r"rigllf J65
turbojet engine to prevent overheating,

Convair is discussing a 500 mph,
turboprop airliner with Canadair (an-
other General Dynamics division) and
Bristol Aeroplane Co. The design for
delivery in 1960 probably, is the ad-
vanced, thin-wing version of the Bristol
Britannia (AW Oct, 25, 1954, p. 13).
It will be powered by the Bristol B. E.
25 engine. Canadair is building a mili-
tary reconnaissance version of the Bri-
tannia for RCAF.

A new and complete helicopter con-
trol system providing full all-weather
operating capability has been developed
by Sperry Gyroscope Co., division of
the Sperry-Rand Corp. Sperry has just
received clearance from USAF to an-
nounce details.

United Air Lines September trafhc
reached a new record for the month with
356,981,000 revenue passenger-miles
and 9,693,000 plane-miles, 18 and 19%
increases respectively over the same

AVIATION WEEK, October 17, 1955

New York to Paris, 6 hr. 35 min.; New
York to Buenos Aires, 11 hr., 15 min.;
Chicago to London, 6 hr., 45 min.;
Tokyo to Seattle, 8 hr., 32 min. and
Honolulo to San Francisco, 4 hr., 30
min.

The Boeing 707s, powered by Pratt
& Whitney J57 engines, will carry 104
passengers in standard (first class) con-
hguration and 125 in tourist. Each air-
plane will cost just under $7 million.

Douglas” DC-§, with a wing area
approximately 7% greater than the
707, 1s designed to carry 108 passengers
in standard seating arrangements or
15] tounst class passengers. Pan
Amenican savs the DC-§ will have
“slightly greater range and will be
equipped with a larger tvpe Pratt &
Whitnev jet turbine engine,” the
P&W  J75 (commercial designation,
J'T4).

Douglas said that its August an-
nouncement of the DC-§ performance
was based on the J-57, but “the Pan
American planes covered by the present
contract are designed to utihze jet en-
gmes of even greater power and ver-
satility as and when thev become avail-
able for commercial use.”

The DC-8 purchase calls for ex-
penditures in excess of $160 million for
the 25 aircraft and spares.

period  last vear. Freight shipments
were up 35% to 4,095,000 ton-miles,
cxpress up 27% to 1,276,000 ton-miles
and mail up 6% to 2,007,000 ton-
miles. Late summer vacationists and
school returnces are credited for the
trathc increases.

Slick Airways earried a record 4,320,-
379 ton-miles of airfreight on domestic
scheduled service in September, 14%
more than the same month last vear.
Figure does not include the carrier's
domestic and overseas charter flights.
George M. Bain, Slick executive vice
president, predicts a 30% increase in
the airline’s volume this year over 1954
and a 20% increase in airfreight for all
airlines.

Wright Brothers Lecture will be de-
livered by Ravmond L. Bisplinghoff
on Dec. 17 in the auditorium of the
U. §. Chamber of Commerce Building,
Washington, D. C. The lecture 1s
sponsored by The Institute of the Aero-
nautical Sciences.

Elastic Stop Nut Corp. of America
reports 51,101,756 profit after federal
taxes for nine months ended Aug. 31.

Jet turbine silencers and reverse
thrust mechanisms will be installed.
With the silencers, Juan T. Trippe,
president of PAA, savs, “The new jets
will make little more noise on the
ground than present piston-engined
planes.” Reverse thrust will be used for
braking effect after landing.

The order for jet airliners does not
effect the existing $88 million order
for 33 DC-7Cs with turbo-compound
engines. The first of these will be de-
livered in the spring.

The combined commitments, total-
ing $357 million for new flight equip-
ment, are “evidence of Pan American’s
faith and confidence in the continued
expansion of sound two-way interna-
tional trade as well as greatly mcreased
tourist travel between the United
States and the 74 friendly foreign na-
tions which are regularly served by the
an Amenican Chppers,” Trippe stated.

Pan Amencan 18 non-committal
about its long-standing, and perhaps
still existing, order for de Havilland
Comet 35. In a statement to AviaTiON
WEEEK, the company said: “PAA has a
continuing mterest n the de Havilland
jet  program. Certain  confdential
written understandings exist between
the two companies looking toward a
successful outcome.”

EWS DIGEST

Net sales totaled 514,941,443 compared
with 517,086,429 for the same period
last vear. Firm has voted a 25 cents
common dividend pavable Nov. 1 to
holders of record Oct. 15.

Prototype Saab delta fghter, re-
portedly capable of 1,000-mph. speeds,
15 scheduled to fly soon at Linkoping,
Sweden. Developed as a result of Hight
studies with the tiny halfscale Saab
Draken, the new multi-engine fighter
15 about 50 ft, long and has a span
of approximately 35 ft. According to
present estimates, orders for the delta
will total some $150 million and is
designed to provide the backbone of
the Swedish Air Force in the late
1950s and early 1960s.

Bendix Radio settled its 39-day old
strike last week by giving the Inter-
national Association of Machinists
(AFL) a six cents hourly raise with an-
other six cent increase to follow in
September 1956. The settlement,
which may serve as a pattern for at least
part of the avionics industry, included
a seventh paid holiday and improved
pension and insurance plans.



HERE'S A TOUGH
PROBLEM OF
ACCESSIBILITY

for some fasteners but easily
licked with HI-SHEARS!
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COLLAR FORMS TO
SLOPED SURFACE

Above minimum loyout dimensions
are for YWi"™ diameter Hi-Shear rivel.

Because of its minimum
protrusion, weight and tool
clearance, the HI-SHEAR rivet is

installed into critical space
areas not accessible to other

high strength fasteners.

Inexpensive HI-SHEAR Sets
are available in a variety
of shapes and sizes.

HI-SHEAR tools are used in

standard rivet guns and squeezers
— eliminating special single
purpose driving equipment.

Write for the
Tool Catalog

for tool
dimensions.

U.5. and forelgn potents—Trademork registered.

A5 RIVET TOOL
COMPANY
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AVIATION CALENDAR

Oct. 18-19—5eventh annual Aerial Dusting
and Spraying Conference, sponsored by
the \Washington State Acronautical Com-
mission and the State College of Wash-
ington, Wenatchee, Wash.

Oct. 20-21=5i1xth annual National MNose
Abatement Symposinum, Armour Rescarch
Foundation, Chicago.

Oct. 24-25=Institute of Radio Engineers’
Professional Group on Electronic Devices,
hrst annual Technical Meeting, Shoreham
Hotel, Washington, D. C.

Oct. 25-27—Technical Conference on  Air-
craft Electrical Applications, American In-
stitute of Electrical Engineers, Hollywood-
Roosevelt Hotel, Los Angeles.

Oct. 26—Airwork-AC Aviation Spark Plug
Clinic, at International Awviation Induos-
tries, Inc., Westchester County Airport,
White Plams, N. Y.

Oct. 26-28—Southwestern Airport Managers’
Assn., annual meeting, Greenville, 5. C.
Oct. 27-28—Aircraft Electrical Societv, 12th
annual display, Pan Pacific Auditorium,

Los Angeles.

Oct. 30—Second annual Topeka Aviation
Day, Topeka, Kan.

Oct. 31-Nov. l—Institute of Radio Engi-
neers, 1953 East Coast Conference on
Aeronautical and Navigational Electronics,
Lord Baltimore Hotel, Baltimore,

Oct. 31-Nov, 2—5ociety of Antomotive En-
gineers, Golden Anniversary Transporta-
tion Meeting, Chase Hotel, St. Lous.

Nov. 2-4=Society of Automotive Engineers,
Golden Diesel Engine Meeting, Chase
Hotel, St. Loms, Mao.

Nov. 3-4=Institute of the Acronantical
Sciences and Canadian Aeronautical In-
stitute, second annual jomt mecting,
Chateau Laurier, Ottawa, Ont., Canada.

Nov, B-10—=National Aviation Trades Assn,
annual convention, Hotel Westward Ho,
Phoenix, Anz.

Nov., 9-10=5ociety of Automotive Engi-
neers, Golden Anniversary Fuels & Lubn-
cants Meeting, Bellevoe-Stratford Hotel,
Philadelphia.

Nov. 9-11-Industrial Management Society,
19th annual time, motion study, manage-
ment clinics, Hotel Sherman, Chicago.

Nov. 13-18—Amencan Society of Mechani-
cal Engineers & Amencan Rocket Society,
annual convention, Congress, Hilton and
Blackstone Hotels, Chicago.

Nov. 14-15=Aviation Distributors & Manu-
facturers Assn., 26th meeting, El Mirador
Hotel, Palm Springs, Calif,

Nov. 14-17—Second International Automa-
hion Exposition, Navy Pier, Chicago.

Nov. 16-18—=Society for Experimental Stress
Analysis, annual meeting, Hotel Sheraton,
Chicago.

Dec. 2-3—FEighth Annual Aviation Confer-
ence & Flight Clinic, sponsored by
Tucson Chamber of Commerce and
Tucson Afrport Authority, Tucson, Ariz.

Dee. 6-7—FProfessional Race Pilots” Assn.,
convention, Carter Hotel, Cleveland.

Dec. 12-17=Nuclear Congress and Atomic
Exposition, sponsored by Engineers Joint
Council, Cleveland Municipal Audi-
tornum,

PICTURE CREDITS
29—Howard Levy.

It's the careful attentic
crafted workmanship on e
detail of fabric coloer and textt
nations with the proper touch o
plastics and metallic appointmen
give TECO airline seats that extra
ness of appearance! TECO’s styling
another reason leading airlines agree
the finest airline seats are TECO-built!

WRITE FOR FULL PARTICULARS TODAY

nnua INC.
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WHO'S WHERE

In the Front Office

Llced E. Schomacher. vice president-sales
and customer relanons or [IH.fI I H-L I{L’H C-H-.
Inc. Daniel T. Gundersen, vice president-
engineering and production.

E. F. Giguere, vice president-sales of
Transistor Products, Inc.

A. H. Hardwick, vice president of Inter-
national Resistance Co.

W. M. Clough, vice president-general
manager of Mason FElectric Corp.

George W. Baughman, vice president-
general manager of Union Switch & Signal,
Div. of Westinghouse Air Brake Co. Other
changes: Dr. F. E. Lowance, director of
rescarch and engineering; E. F. Brinker,
ruanager of research and development; D. F.
Fitzsimmons, assistant manager of research
and development.

Thomas J. Hargrave, board member of
Woestinghouse Electric Corp.

Whitney Straight, executive vice chair-
man of the board of Rolls-Royee Ltd.,
Derby, England.

A. E. Underwood, board member of
Plessey Co., Ltd,, Ilford, Essex, England.

Honors and Elections

Alexander Kartveli, vice president and
chief engineer of Republic Awviation Corp.,
received honorary doctor of engineering de-
gree from the Polvtechnic Inshtute of
Brooklyn.

Frederick B. Lee, CAA administrator,
received a ::.]_'J-En:i:l! citation from the National
Business Aircraft Associahon  for  distin.
puished service 1n the advancement of
civil aviation.

Peter F. Hurst, president and general
manager of Aeroguip Corp. and William P,
Lear, chairman of the board and director
of research of Lear, Inc., became members
of Tau Beta Pi, National Honorary Soci-

eky.

Changes

Adm. Robert B. Camey (USN-Ret.),
consultant to Westinghouse Electric Corp.

Charles E. Davy, consultant at Aluminum
Industnies, Inc., Cincimnati, Ohio.

Dr. Franklin Kingston Moore, chief of
acrodynamic research dept. at Cornell Aero-
nautical Laboratory, Inc.

R. V. Lynch, sales and service manager
of Chance Vought Aircraft, Inc.

Robert T. Hamlett, publication director
of Sperry Gyrascope Co., Div. of Sperry
Rand Corp.

G. D. Mole, project engineer-engines of
Smiths Aircraft Instruments Ltd., London,
Fngland.

Allan A. Bamie, general manager of
Iramian Airways.

Leslie G. 5. Hyland, commercial manager
of British West Indian Airways.

W. V. Phillips, chief of mdustnal rela-
tions of the Beverly Hills Electronic Equip-
ments Div, of Litton Industries.

Charles C. Snider, held sales manager
of Consolidated Engineering Corp.

(Continued on page 107)
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INDUSTRY OBSERVER

» North American Aviation has been picked to build the rocket powered

piloted research aircraft to explore altitudes above 100 miles (520,000 ft.),
Project is a continuation of the joint USAF-Navy-NACA resecarch aircraft
program. Bell Aircraft Corp. and Douglas Aircraft, which have built most of
the earlier supersonic research aircraft, were also contenders for the high
altitude job.

> USAF is considering organization of a second intercontinental ballistics
missile project as a back-up for the Atlas project now under way. Lockheed,
Douglas and Martin are under consideration as possible weapon system
managers for the new project.

» Curtiss-\Wright has been informed by USAF that no production versions
of its J67 twin spool 12,000 Ib. thrust turbojet will be ordered. Experimental
J67s will be used in the Republic Aviation F-103 experimental high speed
aircraft,

» Glenn L. Martin Co. will soon roll out the B-57D with two Pratt &
Whitney J57 turbojets replacing the Wright J65 Sapphires. Engine nacelles
have been enlarged to accommodate the more powerful, larger and heavier
J57. New nacelles jut well forward of the aircraft wing.

» Aur Defense Command 1s now planning to use the Lockheed F-104 super-
sonic day fighter as its inner defense aircraft.

 Marquardt Aircraft Co. is expenmenting with solid propellents for ram-
jet fuel.

» French 88-10 air to surface missiles are being flight tested in a Dassanlt 315
Flamant twin engine transport. Tests are aimed at adapting the missiles to
the Dassault fighter serics.

> Watch for another attempt on the world altitude record, this time by a
Rolls-Royee Avon-powered Canberra P.R. 9 which has more wing area than
the earlier Canberra used as an Olympus test bed for the 65.876 ft. record
flight. The Rolls-Canberra combination would have to top 68,000 ft. to
beat the record by the necessary 39%.

» De Havilland 110 and Vickers Supermarine 113, under development as
advanced fighters for the Roval Navy, will not be able to operate from
Hermes or Colossus class carriers. They are too heavy for existing arresting
g[‘:lf‘

» Handley Page Victor has unique aileron control system installed in its
thin wing. Conventional push rods operate a helical cam in a torque tube
which is also the aileron main spar. Lateral motion of the rods produces
torsional motion on the spar and therefore deflection of the aileron.

» Capital Airlines will take delivery of another three Vickers Viscount
turboprop transports in November with additional deliveries to follow at a
rate of three per month for the next 12 months. By the end of 1956,
Capital expects to operate 42 Viscounts with the balance of its fleet of 60
order to be delivered in 1957,

» General Electric J79 turbojet, already scheduled for the Lockheed F-104
fighter and the Convair B-58 supersonic bomber, is now under considera-
tion for advanced versions of other century series fighters and in Navy air-
craft, Twin J79 installation is being considered for interceptor version of
the McDonnell F-101 Voodoo replacing the twin J57s now being used.

» General Mills has expanded its “Skyhook™ plastic balloon business (AW
Oct. 10, p. 45) from $100,000 to $6 million in last eight years. The com-
pany makes 5,000 to 6,000 high altitude balloons and 500,000 smaller propa-
ganda balloons per year. General Mills is developing a system for using its
“Skyhook™ plastic balloons to track hurricanes,
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more miles for missiles

Out where the air is thin, where every
ounce of dead ‘veight costs miles, rockets
and guided missiles are reaching

closer and closer to the fringes of space.
Pastushin Force Ejection—product of
years of specialized research—assures
safe, positive ejection of missile,

rocket, bomb and aircraft components.

j®PASTUSHIN

AVIATION CORP. Los Angeles, Calif.

RESEARCH « DESIGN « DEVELOPMENT :‘PHU'DU'ET!IJH

USAF Policy Speeches

I"all speech-making season for top Air Force executives
5 in full swing, with signs that USAF public relations
policy tends toward frank discussion of its problems at
home and abroad. Here were their views last week:

e USAF Secretary Donald A. QOuarles discounted recent
tears that GOP cconomy measures would curtail U. S.
air power. He said: "“There never was any question of
abandoning our 137-wing program. Secretarv Wilson is
as determined as any man I know to develop and to
mamntain the best possible Air Force program.” Quarles
also wamed the free world it cannot relax because
of peace talk, or it will find itself with an inferior
alr arm.

® General Nathan F. Twining, Chief of Staff, said
the Russians have numerical superiority over USAF
but are not ahcad of us in total air power. He said the
Reds have more hghters than we have and their per-
tormance compares favorably with that of U. 5. fighters;
they outnumber us in light jet bombers but we have
“many hmes more B-47s than the Soviets have Badgers.”
U.S. and Russia are about even in the heavy bomber
hcld, where the B-52 is compared with the Red Bison.
The B-36, once under bitter attack by the Navy and
starting to phase out, “perhaps more than anv other
factor has kept us from being attacked.”

e General Thomas D, White, Vice Chief of Staff, in
the most provocative speech, said that once the nuclear-
aircraft engine is perfected as a power unit, the seaplane
may join the Air Force as a water-based bomber.

“It 15 conceivable,” Gen. White said, “that a nuclear
powered, water-based aircraft may become an effective
bomber, suitable for the Air Force’s wartime strategic
bombing mission.

“Formerly, of course, water-based aircraft had neither
the performance nor the capability to be used as Air
Force bombers. However, new engine developments
may enable the water-based bomber to take its place
alongside other Air Force airplanes and missiles.”

It was generally assumed that Gen, Wiate's statement
1s related to U.S. Navy's reported success in early
flving tests with the new Martin P6M SeaMaster, jet
flving boat. Navy enthusiasts already have pictured
the P6M as a nuclear bomb-carrving aircraft, part of a
nautical team for modermn warfare, including submarines
and the new giant Forrestal-class carnier.

The Martin company also is working on new tvpes
of equipment for ground handhng of seaplanes, including
beaching and drvdock facilities that will be readv for
Navy tests in the near future (AW Oct. 3, p. 13).

Gen, White's note of caution regarding performance is
consistent with USAF's policy that “cfiective weapons
-not scientific novelties” must result from any procure-
ment program. He said nuclear-powered aircraft will be
flving within the next ten vears, but added:

“I must emphasize that in developing both the mter-
continental missile and the nuclear-powered airplane, we
could have them both sooner if we were willing to
accept more gambles and less effective performance.”

Major value of the nuclear-powered aircraft, Gen. White
said, will be its unlimited range and endurance, which
will widen USAI's choice of tactics. It would permit
retaliation against an aggressor from any direction and
increase the enemy's defense task, In addibon, i
would be an answer to the enemy's long range missile.

“Theoretically,” he said, “we could keep a large

-Washington Roundup

proportion of an atom-powered retaliatory force aithborne
all the time. It could be positioned to accomplish 1ts
mission immediately if an enemy were to launch an
attack.

“Airborme and relatively invualnerable, it could be even
1s effective a deterrent as an intercontinental balhstics
missile,”

Gen. White emphasized that recent Soviet develop
ments in the field of long range bombers has made
America’s air defense more important, with the size of
USAF’s job “related to Soviet airpower and its potential
capability for aggression. .

“For instance, we need enough radars, fighter mter-
ceptors, and air defense missiles to effectively blunt the
largest attack an enemy 15 capable of mounting, _

“The bomber production of a potential JH'I'L'!L‘]-:L‘I'I 15 4
factor in determining the number of air defense mter-
ceptors and radars we need. Whether he h:}s 1.000
more or 1,000 fewer interceptors than we do 15 mean-
ingless in our air defense problem because interceptors
do not hght interceptors.

“The number of his interceptors is important, however,
in determining the number of offensive airplanes we
would nced for success in our retaliatory attacks,” Gen.
White saud.

Army Loses Round

Watch for Army aviation proponents to press next
for revision of the three-vearold “memorandum of
understanding” that restricts size and types of aircraft
it can use. Air Foree insistence that combat support
is one of its missions recently led Detense Department
to refuse Army request for a few T-37 jet tramers for
evaluation in liaison and reconnaissance role. USAF
also fears traffic problems if ground forces start sending
their own jets out on missions in the midst of battle
where they could tangle with fighters out to bomb or
strafe enemy troops. USAF now has agreed to lend the
Army some planes for tests, but is prepared to stand
firm against changes in the memorandum.

Defense Contractors

The report on the 100 largest defense contractors
released last week by the Senate Preparedness Invesh-
gating Subcommittee (see p. 16) is only a first, prelimi-
nary report. There will be other reports shortly dealing
with different aspects of the concentration of mihitary
business, and the procurement policies Defense Depart-
ment has followed with big compamies.

Senate Banking and Currency Committee headed by
Sen. William Fulbright (D-Ark.) is standing by until
the investigating subcommittee completes its studies.
This committee’s interest is the effect defense business
has had on the economy in general and the stock
market.

Airfields Down Under

Air Force specialists have departed for Australia and
New Zealand to study airhelds there to determine it
they are adequate for use by RB-36 observation planes
which will make weather flights over the Antarctic.
Included in the party were personnel from Strategic Air

Command “{J:'Id{]l.l'rli'i'ﬂl':-i.
—~Washington staff
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USAF VWill Give Industry Secret Plans

ARDC will furnish firms advance technical data
in effort to speed weapon system developments.

By Claude Witze
Washin

gton—USAF's Air Research &
Development Command, joining in
the current cffort to stimulate new
weapon systems contributions by the
aircraft industry, is preparing to release
its secret Technical Program Planning
Documents to a sclect list of con-
tractors.

The program, not vet completed but
due to get under way before the end of
1955, will be started on a “trail balloon™
basis with a list of about 100 selected
companies, universities and government
agencies,

It will mark the first time secret
USAF information on the militarv prob-
lems to be faced over the next 10 to 15
vears, present capabilities, possibilities
and requirements has been made avail-
able to the industry.

Full details on the program will be
disclosed by Brig. Gen. Thomas L.
Brvan, Commander of Wright Air De-
velopment Center, at a national mect-
ing of the Institute of Aeronautical
Sciences in Davton, Ohio, Nov. 8.

Policy Implementation

Major importance is attached to the
ARDC announcement because it 15 the

first concrete implementation of USAF's
new policy of encouraging greater ex-
ploitation of aircraft industry develop-
ment facilities. Lt. Gen. Clarence S.
Irvine, Deputy Chief of Staff for Ma-
teniel, alrecady has announced that
USAF will favor contractors who show
achievement in the development field
as well as a capability to produce
(AW Qct. 10, p. 12).

In addition, ARDC is expected to
overcome one of the industry’s princi-
pal complaints: That USAF's great con-
cern with security ties the hands of
both prime contractors and component
specialists, keeping from them knowl-
cdge essential to intelligent and produc-
tive development programs.

The fact that security restrictions
have been a stumbling block to further
industrial research and development ef-
tort has been stressed by the Air Force
in recent months. Trevor Gardner, As-
sistant USAF Secretary for Research
and Development told Aviation WeEk
(Sept. 5, p. 14) that one company had
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offered to start a new program with $25
million if the Air Force would tell all
it knows so that the monev can be
channeled into the most effective fields
of research.

Another firm is willing to build a lab-
oratory if USAF will share the operat-
ng expense and share its seerets, Gard-
ner said.

He feels that an easing of present
security, now to be accomplished
through the ARDC program, would go
far toward mcreasing the productivity
of available R & D funds. '

Lt. Gen, Thomas S. Power, ARDC
commander, said the need for faster de-
velopment is critical and survival de-
pends on a “vast amount of exploratory
development.” (AW Aug. 22, p. 12).

The ARDC program was disclosed
last week by Col. Taylor Drysdale,
Chief of Plans and Programs at the
command’s headquaters in Baltimore,
Md. He spoke before a meeting of the
Washington section of IAS.

Drysdale said the program got its
start about a month ago at the first
of a series of Technical Program Svm-
posia held in New York. Interested
contractors received an outline from
ARDC’s guidance and control spe-
cialists on seven areas of research in
which advances to new frontiers of
science are essential.

Another symposium, on aeronautics
and propulsion, will be held in Cleve-
land late in Januarv. Bv Julv of next
vear, Col. Drysdale said, ARDC plans
to complete seven meetings, covering
cach of the command divisions and 46
different areas of R&D.

The program will be repeated an-
nually.

Another major event on the ARDC
schedule is an all-industry svmposium
to be held at the Baltimore headquar-
ters late this vear. Instead of the en-
gineers and managers most concerned
with R & D, this meeting will bring
together the presidents of the major
companies supplving USAF to con-
sider policy matters.

“The ultimate purpose of our ac-
tions,” Col. Drysdale said, “is to ex-
pand the base of air research and de-
velopment to the limit of our authority
and abihty, and insure that all members
of the team are working in consistent

Gerrity on Development

Los Angeles—Maj. Gen. T. P. Gerrity,
USAF Director of Procurement and Pro-
duction Engineering, reported last week
that the Air Force will eliminate devel-
| opment programs which fail to offer large

gains in performance in a further effort
to keep pace with “the tremendous aero-
nautical progress” of the Soviet Union.
Speaking before the Society of Automo-
tive  Engineers Aircraft Production
Forum, he declared: I

“We are not pursuing programs which
| ofter only small incremental gains in per-
formance. The merits of such . . . gains

. . are too often offset by training and
logistics complications cansed by new
and more complex equipment.”

To maintain U. S. preeminence in air
power, Gerrity said, the Air Force has
decided that the pursuit of applied re- I
search and development will be selective,
that maximum use will be made of com-
petition within the industry and that an
all-out effort will be made to shorten the
time cycle between development and pro-
duction.

ﬁ

directions with consistent terms of ref-
erence.”’

Col. Drvsdale emphasized the dec-
laration of the Air Materiel Command
that USAF cannot do its job with-
out industry help.

No Contracts

“The role of industry,” he said, “lies
in the solution of some of the tech-
nical problems which obstruct us in
the achievement of our performance
objectives. Moreover, spontancous m-
novations and unsolicited proposals
from industryv mayv provide break-
throughs which no plan would deduce.

“Thus we look to science and indus-
try to rescarch new knowledge, gen-
crate new techniques, develop new
materials and engineer new systems to
help provide our qualitative superiority
of the future,” Col. Drysdale said.

He made it clear that as far as
ARDC is concemed technical develop-
ment 15 not expected to result i any
hardware, only new techniques and
capabilitics. He made it clear, there
are no contracts for industry to seek
under the new policy.

It is USAF's intention that industry,
given the frecr rein it needs and the
hitherto secret information on require-
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ments, will compete in the production
of mew techniques and capabilities.
Production contracts, Gen. Irvine has
said, will be the reward to those who
make contributions and have produc-
tion capability.

“Research and development opera-
tions in this held mmplement an ap
proved program of operations, designed
to produce these techniques and capa-
bilities,” Col. Drvsdale said. He added
that success can be measured onlv “by
the economy and speed with which we
carry out the program.”

Planning Studies

The new and closer liaison with in-
dustry and research centers of all kinds,
including universities and government
agencies such as the militarv services
and National Advisorv Committee for
Acronautics, is needed, he said, to
make sure that ARDC plans are carried
through,

They must produce what is needed,
when it is needed and exploit the best
of America’s resources.

To assure this kind of action, ARDC
conducts a series of studies which re-
sult in the Technical Program Plan-
ning Documents. The command has
divided R & D into 46 areas such as
communications, human engineenng
and active bomber defense. Each area
is covered by a TPPD.

Each TPPD 1s under constant revi-
sion to keep it current and 1s made up
of four parts:
¢ A definition of the militarv problems
looking 10 to 15 vears ahead including
environment and performance condi-
tions.
® A review and evaluation of present
capabilibies giving at this point some
mdication of the magnitude and direc-
tion of the R & D effort.

* A review of the technical possibili-
ties, data already known, proposed in-
novations, avenues of approach.

e A definition of the technical require-
ments or performance objectives. 1t is
a demand on the appropriatc ARDC
center to achieve these objectives. The
average number of technical require-
ments for each TPPD is three.

Distribution of the TPPD to in-
dustry, Col, Drvsdale savs, will reverse
the pattern where contractors “con-
tributed to our qualitative supenonty
after the basic pattern of USAF R & D
effort had jelled. Thev were not cut
into the pattern in time to take part
in its design, and so much of their
valuable potential was not emploved.”

Col. Drysdale smd the 100 con-
tractors and agencies on the initial
“trial balloon™ hist will be asked to sign
agreements before they are given the
TPPD's in which thev are interested.
These will delineate USAI’s responsi-
bility for security and in the field of
proprietorv  information. The con-
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tractor will agree to surrender the
documents at anv time his eligibility 15
changed.

ARDC said distribution of the
TPPD is not a request for proposals.

‘Reach the Roots’

After the hrst expenment, it 15
planned to expand the program to all
mterested  companies and  agencies.
Eventually, ARDC intends to reach
“the roots of U. S. engineering talent”
by distributing the information to
small companies who can meet the re-
quirements. These will include:

e Proper security clearance,

¢ Sound evidence that the feld of m-
terest 1s suitable.

e Known capability in the held.

From ARDC’s viewpoint, basic
motivation for the program is the reali
zation, Col. Drvsdale said, ““That ou
future military superiority cannot  be
won by the greater flood of war mate-
ricl which has plaved so large a part n
our military superiority in the past.”
Quality now is more essential.

He added:

“The bulk of our production of
quantity has been achieved by Amer-
ican industry. Likewise, the prepon-
derance of our production of quality
must be achieved by American in-
dustry.

“It is in (this) realization that we
arc endeavoring to activate the Air
Force-industry team as effectively as
possible.”

Air Defense Radar, Civil Traffic

Systems Joined in Boston Test

Bv Preble Staver

Washington—Integration of air de-
fense radar and civil air trafhc control on
a test basis in the Boston, Mass., area
was ordered last week by the Air Co-
ardinating Committee. Ultimate objec-
tive of the test is to establish the hrst
all-radar airwavs between Boston and
Norfolk, Va.

The action followed strong criticism
of the Civil Aeronautics Administra-
tion's trafic control svstem by military
and civil experts (AW Oct. 10, p. 15).
Lt. Gen. Joseph Smith described the
present  svstem  as  “inadeguate  and
obsolete.”

Observers said the action was due to
the failure of CAA to incorporate pres-
ent facilities of the military into a com-
mon svstem with civil equipment. They
added that the ACC action may fore-
shadow a reorganization of CAA, -
cluding personnel changes, to eliminate
resistance to plans of other federal agen-
cies to provide a true common civil-
military svstem,

The plan for the Boston area was the
result of a joint cffort by the Air Foree,
Navy, Air Navigation and Development
Roard and Civil Aeronautics Adminis-
tration, Headquarters for the operation
will be at Deer Island, an Air Force
installation near Boston and the opera-
tion will be handled by a CAA-military

team.

Test Goals

The experiment embraces three fac-
tors.
e Research and development on air traf-
fic control systems and clements.
e Test and evaluation on air trafhic con-
trol svstems and clements.
e Control of live traffic by CAA incor-
porating the development and evalua-

Air Traffic Meeting

Air Navigation Development Board in
cooperation with the Civil Aeronauntics
| Administration is planning an industry- |
povernment symposium on the problems
and requirements of the air trafhe con-
trol system.

ANDB has been assigned the responsi.

i hility of coordinating a joint CAA-mili- I
tary research, development, test and
evaluation on air trafhc control systems
| and elements.

tion results into the live operation.

CAA’s control center on Deer Island
will be i addition to the regular oper-
ations of the Boston Center imtially,
unti] the USAF long range radar can be
put into the Boston center.

Remote Radar

In operating the experimental Deer
Island center, it 1s hoped to improve
immediately air trafhic control in the
Boston arca as part of the overall tests.
This is to be done with an expansion
of radar control specifically by remoting
long range radar data from military in-
stallations in the arca.

CAA also will have the opportunity
to work with manv Air Force projects
on Deer Island which have elements
comparable to those required in the
common svstem. Among the USAL
facilities available are the provision of
raw video, which provides a picture of
a radar scope, narrow band radar data
and computer output data for military
cvaluation.

The Air Force has been developing,
testing and evaluating a military termi-
nal air traffic control approach and land-
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ing system (TRACALA) which is di-
rectly concerned with information from
the SAGE system. Possible integration
of ATC and the SAGE system will also
be considered,

Bv using a combination of CAA and
military I{mEr range radar the coverage
will be extended north to the Portland.
Augusta, Me,, area, south to Cape Hat-
teras, N. C., and west to Blackstone,
Va.,, Martinsburg, W. Va.,, Wilkes-
Barre, Pa., and Schenectady, N. Y.

] -
CAA Liberalizes
Airport Aid Policy

Washington—A new policy calling
for more liberal standards in the ad
ministration of the federal aid airport
program has been prepared by the Civil
Acronautics Admimistration.

Major changes will be the elimina-
tion of the strict 3,000 annual passen-
ger or 30 based aircraft standard and
the restrictions against use of federal
funds on terminal buildings.

FFormerly, an airport had to meet the
3,000 passenger criterion in order to be
cligible for federal aid. A more liberal
standard will judge eligibility on the
aviation needs of the community in-
volved and will give the CAA consider-
able flexibility in deciding which com-
munities should get government money
for their airport projects.

Easing of the controversial prohibi-
tion against use of federal monev for
terminals will help communities in the
development of their passenger and
cargo handling facilities, although the
CAA is expected to insist that money
used for terminal construction and for
other projects be primanly aimed at
improving safety and efficiency.

The CAA has ahreadv programmed
$20 million for Fiscal 1956. Still to be
allotted is 542.5 million appropriated
bv Congress as part of the four-vear

$252 million program. CAA is expected
to announce allocations shortly after

Jan. 1.

Under the new program, CAA can
make allocations for future vears, but
the program administrators will prnh-
ably trv to keep the majority of its
projects on a one-vear basis.

Along with the new flexible stand-
ards for airport eligibility, CAA will
have standards for the development of
new airports. New facilities will be
chgible in cases where a community
proves the need for one or where one
airport could serve two or more cities
better than separate facilities. Addi-
tional airports can be authorized for
communities where existing facilities
are inadequate or cannot be economi-
cally expanded. When an airport gets
past the mark of 100,000 mnvcmﬂnt-;
a year, a potential need for another air-
port exists.
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ADC Interceptors Being Fitted
With Falcon Air-to-Air Missiles

By William Coughlin

Yuma, Arz.—Interceptor aircraft of
the Air Defense Command soon will
be equipped with the Hughes' Falcon
GAR-1 air-to-air missiles, 1t was r1e-
vealed at the close of the 1955 fighter
weapons and rocketry meet.

Air  Force interceptor pilots  will
begin training with the Hughes-bmlt
guided mussiles here early next vear.

USAI’s current crop of interceptors,
the North Amencan F-86D, Lockheed
'-94C and Northrop F-89D, will be
equipped with rockets as well as Falcon
mussiles during the traming programs.

Convair's F-102A, soon to be phased
into the program, is designed to carry
the missiles.

To provide targets capable of alti-
tudes and speeds which will test the
performance of the Falcon-equipped
weapon systems, a squadron using Ryan
0-2 drones will be organized here
within a few months.

“Certainly use of the drones will be
expensive but so 1s the Falcon,” said a
high-ranking USAF officer.

Everv Air Defense Command mlot
will fire at least one, and possibly two,
Falcons during his annual traming
period at Yuma AFB. Falcons will giw}
the pilots a wider accuracy lhimit than
the 2.75 folding fin rockets now in use.

Martin B-57 Canberras will phase
into service here as target tow ships,
further enabling interceptor pilots to
fire in training at albtudes higher than
15 possible with the North American

B-455 and Boeing B-29s.

Plans to qt-:p up training in both
rockets and air-to-air missiles were re-
vealed at the conclusion of a rocket
meet which left official observers some-
what disappointed in the scores.

“We are not too good vet,” com-
mented Col, Robert F. Worley, com-
mander of the training base.

First place in the rocket meet went
to a team from Eastern Air Defense
Force, flving Lockheed F-94C Starfires.
EADF scored 11,600 points out of a
possible 24,000,

In second place with 10,600 points
was an Air Training Command team,
flyving North American F-86Ds. North-
east Air Command, flving Northrop
F-89Ds, scored 9,000 for third. Results
of the fighter weapons phase of the
meet, held at Nellis AFB, Las Vegas,
were reported in Aviation Week, Oct.
0, p. 17.

Maintenance men said the Hughes
Aircraft E-4, E-5 and E-6 fire control
syvstems m:sl:.aIIEcl in the interceptors
showed improvement over last year but

“still had a long way to go" in reach-
ing acceptable reliability.

Col. W ‘orley uhnm[r:'r_f that the great
majority of “misses” m the meet were
due, not to errors on the part of the
pilot or ground controller, but to in-
accuracy or malfunctioning of the hre
control svstems. The low scores indi-
cate this remains a considerable prob-
lem.

Air Force maintenance crews are
a long way from mastering the intrica-
cies of maintaining the fire control sys-
items, he said.

Emmmnllng on the Hughes svstem,
he added: “As weapons go, this 15 still
awfully new. We're still in the process
tactically of learning to walk with it,

During the meet, interceptor pilots
were required to go under the hood at
10,000-ft., make all firing  passes
“blind,” and remain wunder the hood
until returning to the 10,000-tt. level.

F-86Ds L[Illl]'_!|][_-l:1 with control sys-
tem tie-in CST1 equipment had it wired
off during the meet.

Firing was at 9 ft. x 45 tt. Radar re-
flecting nvlon marquisette targets towed
at 380 kts. true airspeed at altitudes of
15,000 and 30,000-ft. Aircratt were
limited to 24 rockets on each mission.

“If the FF-89 could fre 104 rDELEh
it probablv would score 100 per cent,’
Col. Worley said.

Hughes Stepping Up

Falcon Production

Tucson—Hughes Aircraft Co. is step-
ping up production of the USAF's
Faleon air-to-air missile from its present
rate, believed to be in excess of 100 per
month, according to observations made
during a recent visit to the Hughes
plant here.

Present cost of the Falcon is esh-
mated to be between $25,000 and
550,000 each. The hgure is expected to
drop to $%10-15,000 within the next
year or two.

Employment at the Hughes Tucson
plant is nearly 4,400, 50% above last
vear.

It is scheduled to reach 5,500 by
the end of 1956. Another indication
that Falcon production 1s being in-
creased significantly is the recent addi-
tion of 1‘: major subcontractors. When
thev reach full production late next
vear, subcontractors will supply nearly
50% of the Falcon production effort.

Despite the general stretchout of pro-
duction in the avionics industry, Hughes
Aircraft's emplovment, facilities and
sales have increased since AVIATION
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USAF'S FALCON AIR-TO-AIR MISSILE, now in sizable production at Hughes' Tucson plant, has built-in radar gunidance system.

WeEK's original visit in 1953, The com-
panv now employs 19,000, up from
16,000, while floor space is up from 2.4
million to 3.1 million square feet.

Sales this year will run “somewhat
more than $200 million,” a company
official said. The hgure was slightly less
m 1953,

These hgures indicate that Hughes
has recovered and stabilized from ’t]lL
management exodus which shook the
company two vears ago (AW H{.pi 28,
1953, p. 15). Hughes reveals that it has
produced more tﬁ an 8,000 mterceptor
hre control systems at its mam Culver
Citv (Calif.) plant, 3,000 of which have
heen turned out since Jan. 1954, This
equipment, widely reported in the daily
press last week, was reported i Avia-
TioN WEEK, beginning more than three
vears ago (Feb. 25, 1952, p. 69).

At that time Aviation \WEEE re-
Iii}rtﬂ{]:

“The interceptor’s radar will then
track the target, providing . . . informa-
tion (which) will be fed to a computer
which instantly calculates what path
the airplane almuld flv to intercept the
target,

“Signals from the computer will go
to the autopilot which will quickly
maneuver the airplane onto the desired
flight path.”

“Much more advanced guided mis-
siles than the Falcon are very close to
production,” a Hughes oficial sad.
These are under development at Culver
City, although the companv is transfer-
ring all missile production engineering
functions to Tucson.

Special test equipment, developed by
Hughes for checking Falcons under
simulated flight conditions, cost 515
million, a million dollars more than the
combined cost of the Tucson plant and
its machine tools.
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LEAYING THE MNEST, a group of Falcons shown in shipping cases will be used for flight
test purposes, as evidenced by telemetering antennas (silver strips) mounted on insulated
portions of the wing. Reliable sources report that the Falcon missile is capable of operating

well into the supersonic speed range.
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USAF Orders F-104As

Burbank, Calif.—An order valued at
more than $100-million for new F-104A
jet fghters for the Air Force was re-
ceived last week at Lockheed Aircraft
Corp. The prototype XF-104 started its
flight tests in February of 1954 and at
present is flying at Edwards Air Force
Base.

Congress Starts Study
Of Automation Effects

A study of the effects of automation
and technological developments on the
financial structure of industry and labor
requirements has been started by the
Joint Congressional Committee on the
Feonomic Report.

Hearings before a subcommittee head-
cd by Rep. Wright Patman (D.-Tex.)
have been scheduled for this week and
next week.  Witnesses to testify on
automation in the electronics industry
are Don Mitchell, president, Sylvania
[llectric Products; Robert C. Tait, presi-
dent, Stromberg-Carlson Division, Gen-
eral Dynamics Corp.; and Cledo
Brunetti, director, Engineering Research
and Development, General Mills. Other
witnesses  include Vannevar Bush,
president, Camnegie Institution; Ralph
Cordiner, president, General Electric
Co.; Sheldon Hall, vice president,
Burroughs Corp., D. Z. Dawis, wvice
president, Ford Motor Co.

Propeller Reversal
Blamed in Crash

Crash of a United Air Lines’ DC-6
shortly after take-off on a training flight
from New York’s McArthur Field Apr.
4 was probably due to the unintentional
movement of one throttle into reverse
range, according to Civil Aeronautics
Board's accident investigation report.

With the other three engines oper-
ating at high power output, the aircraft
quickly became uncontrollable once air-
home, the report said.

Three pilots were killed: Capt. §. C.
Hoyt, UAL New York area flight man-
ager, in command, and Capts. V. H.
Webb and H. M. Dozier, aboard for
their periodic nstrument prohciency
check.

Evidence indicated that the one
throttle was moved out of reverse by
the pilot into the forward position in
an attempt to unreverse, the report said,
but the reverse waming flag was not
lifted, resulting in increased reverse
thrust. There was msufhcient time and
altitude for any pilot corrective meas-
ures to become effective.
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Defense Dept. Top Contractor List
‘Misleading,’” Sen. Johnson Charges

Washington—The Secnate Prepared-
ness Investigating Subcommittee issued
a lhst of the 100 largest defense con-
tractors, charging that an earlier list re-
leased by the Department of Defense
is “inaccurate” and “misleading.”

Sen. Lyndon Johnson (D.-Tex.),
chairman of the subcommittee, said
that his group “feels a complete and ac-
curate picture of these awards should be
made available to the public.”

He said the subcommittee con-
cluded that the Defense Department
report on the major contractors “made
it impossible to determine who cur-
rently were the largest defense con-
tractors and that methods used in col-
lecting statistics clearly needed review
and overhauling as a result of errors
made in compilation.”

Major difference between the two
lists: Defense Department does not
mclude General Motors Corp. as one
of the top 100; the Senate subcom-
mittee puts GM at the top of the list
with over $6.6 billion in defense busi-
ness. A supplement to the department
report shows GM with a “minus”
$58.9 million in defense business.

Forty-five other firms not found in
the department’s “100" list but appear-
ing in the subcommittee’s include
Chrysler Corp., Westinghouse Electric
Corp., Northrop Aircraft, McDonnell
Aircraft Corp., and Bell Aircraft. On
the Senate list Chrysler has the 10th
largest volume of defense business;
Westinghouse, 16th; Northrop, 18th;
McDonnell, 25th: and Bell, 31st.

The main reason behind the differ-
ence is that the Defense list covers the
period from mid-1953 through 1954
(AW May 30, p. 15), while the Senate
list begins with the military mobiliza-
tion program in mid-1950.

Defense Explanation

The Defense Department promptly
denied the charge that its report of last
May was misleading. Defense said that
a “cover sheet on the ‘analysis of large
military prime contractors’ May 16,
1955, states ‘General Motors, for ex-
ample, undoubtedly 1s still one of the
largest suppliers of military  equip-
ment.” It is certain that manv of the 45
companies are still among the largest
suppliers in terms of current procure-
ment,

“The companies referred to are large
suppliers which were not listed on the
report for the reason that cancellations
and terminations partially or wholly
offset new business awarded them dur-
ing this period.

**. . . The report was prepared in re-
sponse to a specific request of Sen.
Fulbright who expressed a particular
interest in the awards to large supphers
during the 18-month period covered
by the report. The information that
cancellations for General Motors and
other large suppliers exceeded new
awards during the period was signihicant
information and appropriate to Sen.
Fulbright's study of the stock market.”

Report ‘Inconsistent’

“It is axiomatic,” the Senate sub-
committee maintained, “that any sta-
tistical series must be prepared on a
consistent basis if it is to be of any real
usefulness. Otherwise the data ceases
to be of value for comparative purposes
and much important information 1s lost
or suppressed.” |

The Defense report was “iconsist-
ent,” the subcommittee complained,
because while “purporting to cover only
the 18-month period from mid-19553
through December, 1954, it did clhimi-
nate from the aggregate contracting to-
tals for this period, cancellations of con-
tracts awarded prior to the period.”

The subcommittee also objected that
by using mid-1953 as a starting point,
the Defense list “produced a further
misleading overall picture” by failing to
show heavy procurements during the
six previous months, starting January,
1953, when the Eisenhower Administra-
tion started. During this peniod, the re-
port said, contracts were awarded to
General Motors for $1.4 billiom:; to
Boeing, $2.4 billion, and to General
Dynamics, $1.1 billion.

Defense Department issued its re-
port in mid-May because it was di-
rected to do so by two congressional
committees—Senate Banking and Cur-
rency Committee and the House Small
Business Committee. The department
had decided to discontinue the reports
for “economy reasons” after issuing one
for the mid-1950 to mid-1953 period in
January, 1954. The listings of defense
contractors had previously been issued
every six months. .

The Banking and Currency Com-
mittee, headed by Sen. William Ful-
bright (D.-Ark.), tumed the depart-
ment’s report over to the Preparedness
Subcommittee for evaluation.

Observing that “the distribution of
defense contracts among producers has
long been a subject of considerable in-
terest, not only to the Defense Depart-
ment and businessmen generally  but
also to Congress, other government
agencics, and the general public as
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This is the list of companies with the largest volume of military business
prepared by the Senate Preparedness Investigating Subcommittee.
I Termina- Termina-
tions and tions and
Total Cancella- MNet Total Cancella- MNet
Rank Company Contracts  tions Value Rank Company Contracts  tions Value |
(In Millions) (In Millions)
1 General Motors Corp. .. ... $7.4T1.1  $832.2 56,638.9 48 United States Rubber Co. . . 308.0 Q.5 298B.5
2 Boeing Airplane Co. .. . 5,411.9 2441 5,167.8 49 Food Machinery & Chemical
3 Douglas Aircraft Co., Inc. .. 4,180.3 270.7 13,909.6 Corp. ... .. s D bl 324.2 29.3 2949
4 United Aircraft Comp. . 4,250.8 373.3 3,B77.5 50 Continental Motors Corp. . . .. 309.8 18.3 291.5
5 General ElectricCo... ... ... 40489 376.4 13,6725 51 American Car & Foundry Co.. 375.9 B4.5 291.4
6 Lockheed Aircraft Corp. .. .. 2971.0 78.1 12,8929 52 Stevens & Co.,lne.... ...... 283.3 R | 283.2
T HNorth American Aviation, Inc. 2,888.2 46,4 2,841.8 | 53 American Woolen Co. .. .. .. 277.8 i 2717.0
8 General Dynamics Corp. (Con- 54 United States Steel Corp. . . . $81.2 10.4 270.8
:nlidﬂtJVultu} {}?ll. L 2.869.4 119.4 2,670.0 55 Beech Aircraft Corp. .. ... .. 258.5 3.5 255.0
9 Republic Aviation Corp..... 2,236.9 29.7 9,207.2 | 56 General Tire & Rubber Co.... 263.5 17.2 246.3
10 ChryslerCorp. ............. 2,600.0 511.1 2,088.9 | 57 Federal Cartridge Corp... . ... 276.0 33.3 242.7
| 11 Curtiss-Wright Corp. . . . .. .. 2,092.6 63 20863 | 58 Swit 8Co...... ... ........ 299.9 1 2992.1
12 American %t'tphﬂ-nt & Tele- 59 MNorth Atlantic Constructors. . . 217.5 g 217.5
graph 0. . i ivsivteriiia 1,916.0 160.7 1,755.3 60 Rheem Manufacturing Co. . .. 220.3 18.5 201.8
13 Ford MotorCo............. 1,826.3 163.1 1,663.2 61 Amour&kCo..... ........ 198.5 1 198.4
' 14 Grumman Aiircraft Engineering 62 Minneapolis-Honeywell Co. . 207.4 13.8 193.6
o A T : 1,463.8 431 1.,420.7 63 HazeltineCorp. ............ 213.9 22.8 191.1
15 Bendix Aviation Corp. . . .. 1,185.5 30.3 1,155.2 64 Remington Rand, Ine. .. .. .. 190.4 2 190.2
16 Woestinghouse Electric Corp... 1,601.1 454,7 1,146.4 65 Sylvania Electric Products, Inc. 198.9 13.7 185.2
| 17 Sperry Corp (The). ... .. ... .. 1,137.9 47.3 1,090.6 66 American Bosch Corp. . . .. .. 190.0 5.6 184.4
18 Northrop Aircraft, Inc. ... ... 1,070.0 81.8 988.2 67 Moris-Thermador Corp. ... ... 183.1 4.3 178.8
19 HughesTool Co..... ....... 993.6 571.9 935.7 68 United States Hoffman Ma-
20 Moartin (Glenn L) Co. ... ... 930.8 11.2 919.6 chinery Corp. G 188.0 12.5 175.5
21 Kaiser Moters, Inc. . ........ 926.6 25.1 901.5 69 Ingalls lron Works Co. . ... . .. 174.1 % 170.5
29 Studebaker................ 583.2 102.0 70 Mew York Shipbuilding Corp. 173.7 8.1 165.6
Packard. . . .. Mo B 3 442.7 102.7 821.2 71 Bath lron Works Corp. ... . . .. 165.4 or 165.4
23 Radio Corporation of America 823. 82.7 T740.4 72 Mason Co. .. .. e 179.7 16.8 162.9
24 American Locomotive Co. . . . 8479 143.0 704.9 73 American Machine & Foundry
25 McDonnell Aircraft Comp. . . . B883.9 191.8 692.1 A e 162.3 2.8 159.5
26 International Harvester Co. . .. T71.8 134.8 637.0 74 Massey-Harris Co., Ltd. . .. 161.1 2.7 158.4
27 Goodyear Tire & Rubber Co. . 573.2 30.5 542.7 75 Phillips Petroleum Co. ... . . 160.0 2.2 157.8
28 Fairchild Engine & Airplane 76 Allis-Chalmers Manufacturing
Coit. ... 5686  21.3 5413 s 90.7  156.3
| 29  International Telephone & Tele- 77 MNational Gypsum Co. ... ... . 202.3 46.6 155.7
T LT P 611.5 85.5 526.0 78 Cities Service Co............ 155.3 8 154.5
30 Avco Manufacturing Corp. . . . 544.4 22.0 522.4 79 Gilfillan Bros., Inc. . ........ 153.1 S 153.1
31 Bell Aircraft Corp. ... .. . 630.4 136.8 493.6 80 Motorcla,Inc. ........ .... 161.0 8.0 153.0
32 Du Pont (E. I.) de Nemours B1 American Smelting & Refining
L g e .. 6317 1468 4909 | Cai s ot A 54  150.7
33 Olin Industries lne. . . . ... ... 532.9 50.2 482.7 82 Goodrich(B.F.)Co......... 153.6 3.6 150.0
34 Eastman Kodak Co.......... 501.3 19.9 481.4 | 83 Burlington Mills Corp...... .. 146.4 ks 146.4 |
35 Hercules PowderCo...... .. 456.5 23.8 4327 | 84 Admiral Corp. .. e e 152.0 6.4 145.6
36 Firestone Tire & Rubber Co. . . 450.6 21.5 4991 85 Baldwin-Lima-Hamilton Corp. 154.2 9.6 144.6
37 American Motors (MNash-Kel- 86 SinchirQilComp........... 145.0 1.6 143.4
vinator Corp.). . ... . ... .. ! 427.0 12.9 4141 87 Borg-WarnerCorp. ... ... ... 167.2 24.2 143.0
38 PhilcoComp.......coovvn.- 450.8 46.5 404.3 88 Pacific Car & Foundry Co. . . . 162.8 19.9 142.9
39 International Business Machine B9 Caterpillar Tractor Co. .. ... .. 132.0 2.9 129.1
RN e i e AT S 430.3 38.6 391.7 90 American Steel Foundries, 128.4 2 128.2
40 Bethlehem Steel Corp ... .. 3717.2 47 ) 376.5 @1 Stewart-Wamer Corp. . .. .... 128.7 4.1 124.6
41 MNewport News Shipbuilding 92 Diamond T Motor Car Co. . . . 178.4 59.4 119.0
& Dry Dock Co... . . ... .. 374.1 | 3740 | 93 Procter & Gamble Co. ... . .. 145.2 28.9 116.3
42 Raytheon Manufacturing Co. . 376.0 6.7 369.3 @4 Sun Qil Co ... 6 S 114.3 s 114.3
43 Standard Oil Co (New Jersey) 367.4 16.3 3511 | 95 American Safety Razor Corp. . 1341 20.5 113.6
44 Collins Radioc Co..... .. L 361.2 19.6 341.6 96 Bowen & McLaughlin Co. . .. 114.5 2.6 111.9
45 Piasecki Helicopter Corp. .. .. 323.9 5.3 3186 | 97 Mack Trucks, Inc. ... ...... 140.1 29.7 110.4
46 Reo Motors, Inc............ 3338 29.2 3046 | 98 Day & Zimmerman, Inc. ... .. 134.0 23.8 110.2
47 Standard Oil Company of 99 Fruehauf Trailer Co. . .. .. .. : 127.1 18.9 108.2
Calibornin. . ..o oo voivnvinns 307.4 6.2 301.2 100 Mational Cash Register Co. ... 147.0 46.6 100.4
(X) Companies merged in 1954, Total figures include all Convair procurement, but does not include
all of the procurement of General Dynamics Corp. for the period.

well,” the committee recommended re-
sumption of regular release of lists of
100 top contractors by Defense Depart-
ment, using mid-1950 as starting pomt,

The subcommittee observed: “The
pattern of distribution of defense con-
tracts has important imphcations m
manv different directions. The concen-
tration of contracts mav tend to affect
the forces of competition and to alter
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the relative positions of competing
units. In some cases competifion may
be strengthened: in others there may
be tendencies toward creation of re-
straints of trade or monopolies . . "

House Majority Leader Rep  John
McCormack (D.-Mass.) in another at-
tack, declared (AW July 4, p. 11):

“I would think that the former chair-
man of the General Motors Corp.

would have been hurt at this drop n
rank and prestige with his well-known
cconomic-political  philosophy  that
‘what is good for what’. When [ read
the report my heart really went out m
sympathy for GM. 1 would not under-
stand why Charles Wilson as Secretary
Wilson should discriminate against this
company. But as we view the real sta-
tistics, the picture is different.”
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Business Flying

NBAA May Finance Development
Of Modern Executive lransport

By Erwin J. Bulban

Detroit—The National Business Air-
craft Assn.—irked by what it considers
the “foot-dragging” tactics of U. §.
aitcraft manufacturers—is thinking of
underwriting the development of a
high-speed transport especially  de-
signed to hll executive needs.

The problem of just how to get
modermn executive planes oft the draw-
ng boards and into the air will be the
hrst agenda item to come before the
association’s new  execubive advisory
committee at its 1mtial meeting 1n
New York City early in December.

The committee is composed of 15 ex-
ccutives of several U.S. corporations.

Henry W. Boggess, who was re
clected president of the association at
the meeting, said the committee would
have no dithculty in raising the large
sums needed to subsidize the develop-
ment of a transport prototype,

Boggess also revealed a plan to de-
centralize NBAA activities in order to
deal with on-the-spot local problems,
particularly those relating to airports,
more ctfectively.

Industry Interest

Despite unfavorable flying weather,
official registrations at the annual meet-
ing totaled 517, the largest in NBAA's
history, (435 showed up at Dallas last
vear and 237 appeared at the 1953
meeting in St. Louis). The association
also reported a 219 increase in mem-
bership since its Dallas meeting last
year, for a total of 323 corporate mem-
bers operating 8§50 planes.

Industry interest in this sizable and
fast-growing market was indicated by
the representation of approximately 70
hrms at the meeting.

The increased competition for the
business plane owner’s dollar was evi-
dent from the displays by North Amer-
ican Aviation, Inc., and Fairchild Air-
plane Division of new turbine-powered
transport proposals. Representatives of
the firms were busy collecting pilot
and owner opmions on various design
and operating features of their pro-
posals. The NBAA question, however,
was when, and if, these planes would
leave the drawing board.

North American showed turboprop
and turbojet powered designs with these
common features:

Eight-passenger normal seating ca-
pacity (15 passengers in the high-density
version); cabins pressurized to equiva-
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lent of 8,000 ft; 1,500-statute-mile
range; tricycle landing gear; thermal
ant. icing for wings and tail, and 75-n.
standup head-room. The airplane’s size
was said to fall between that of the
Lockheed Lodestar and Douglas DC-3.

The placard accompanying the dis-
plav said the planes could be available
to purchasers 30 months after the firm
received a go-ahead to produce.

The turboprop design was planned
around two Rolls-Rovee Darts and
would have a gross weight of 21,500 1b.
Operating altitude would be 30,000 ft.
Initial cost was given as $450,000 and
operating cost for 1,000 hr. at 560/hr.

North American’s turbojet showed a
gross weight of 36,300-1b., an operat-
ing altitude of 43,400 ft., initial cost of
£550,000 and direct operating cost of
$130/hour.

However, industry observers at De-
troit noted that North Amencan re-
portedly has designed a highspeed twin-
jet trainer for the Air Force which could
push development of the business plane
studies aside at least temporarily.

Fairchild’s Design

Fairchild’s new project, a develop-
ment of the M-225 proposal (AW July
25, p. 16; Aug. 15, p. 122), showed
some changes over the original design.

The company has inc r-:n*sm.d the wing
area from 250-sq.-ft. to 3215-sq.-ft. to
mncrease jet fuel stowage and provide
over 5,000 gal, internally. With addi-
tional external fuel, the new M-225
could carrv 7,300 gal.

An important change is planned in
the powerplant lavout. Ur:gum]h sched-
uled for four p:h in the Fairchild J44
class, the new proposal would have
three engines, all placed in the tail
Company spokesmen refused to talk
about the new powerplants except to
say that they are military types still in
the MX-number state.

To get the airplane off to an carly
flight test program prior to avail ability
of the new MX-type engines, the |:-rr:rtu
type will be pmu:n.cl by two W esting-
house [34s totaling 7, 200 1b. thrust, an
indication of the approximate thrust of
the advanced powerplants planned.

Industry observers at Detroit reported
that Rvan Aeronautical Corp. 15 an-
other contender in the turbine-powered
executive  transport  field.  Republic
Aviation Corp. 1s also mentioned as
having fnalized a DC-3-size design
powered by two Rolls-Rovee Darts.

Company officials said they now have

orders for some 40 Rato installations to
date, many of them for business air-
craft.

Forum Discussions

Safetv awards kevnoted the sessions.
Recognition of flight safety records
achieved by corporations and pilots
pointed up the heavy flying activity by
U.S. companies. The awards included:
¢ John P. Gaty, vice president-general
manager, Beech Aircraft Corp., Wich-
ita, Kan., received the 1954 Annual
Business Flight Safety Award of the
Women's Aeronautical Association of
Kansas. Presented for the first time, the
silver cup recognized Gaty's safety pro-
motion efforts since 1934,
® Million-miler satety awards were given
15 officers of NBAA-member corpora-
tions, who have flown a total of 18,179.-
225 plane-miles without accident.

e 500,000-or-more-mile safety awards
were granted 54 NBAA-member pilots
who have accumulated a total of 37.-
606,770.5 accident-free plane-miles.

e Meritorious safety awards were given
19 member corperations whose aircraft
have one million or more accident free
miles. These represented a total of 35,
450,367 safe plane-miles.

The need for exchanging information
relating to administrative, maimntenance
and operating problems was indicated
by the heavy emphasis on these phases
of business plane operations.

It was obvious that because of the
individualistic operations of hundreds
of business aircraft operators using a
wide variety of greatly modifed aircraft,
there 15 a big need for standardizing
overhaul requirements if costs are to be
reduced.

Fixed base operators said that, with
labor costs running about $4.50/hour,
they are lucky to make three percent
profit after taxes. Many mlots com-
plained that aircraft down-time often
greatly overran initial estimates.

The maintenance representatives said
that one of their big problems is getting
a detailed specification from the plane
owner sufhciently in advance to sched-
ule stocking of parts. One maintenance
operator said that some DC-3 and Lode-
star items now take 60-120 davs to
procure. Another said he thought that
he should have detailled specihcations
on the work to be done on an airplane a
minimum of 120 days before the craft
arrived at his shop.

In addition to the re-election of
Boggess as NBAA president, Walter C.
Yague, Armco Steel Corp. captain, was
named national vice president. Gerald
J. Eger, Intermational Harvester Co.,
wias re-clected treasurer and Jean Du-
Buque was re-elected executive director-
sccretary.

New members of the board: Curtis G.
Talbot, General Electric Co., and Rob-
crt Sprague, Jr., Sprague Electric Co.
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GOVERNMENT PRODUCTS DIVISION

Just as success sailed with John Paul Jones on the thundering, blood-soaked
decks of The Ranger and T'he Bon Homme Richard, so in every major
conflict to this day has victory crowned the valor of our fighting men.

Reliability in men and machines was, and is, the security of our nation.

At Rheem, we, too, are proud of the reliability of our men and machines
and the enviable record of low per-unit cost and on-time completion

schedules amassed in our role as prime contractor to the United States
Government and sub-contracror to other industry leaders.

The Government Products Division facilities of Rheem are presently in
quality development and production on air frames, missile and jet-engine
components, airborne ordnance, electronics and ordnance materiel.

YOU CAN RELY ON RHEEM

Rheem Manufacturing Company *« GOVERNMENT PRODUCTS DIVISION
DOWNEY. CALIF. » SAN PABLO, CALIF. » WASHINGTON, D.C. * PHILADELPHIA, PA. » BURLINGTON, N. J.



. ‘ field of low friction ball-type mecha-

Vard's extensive experience in the

nisms has vielded a solution to an en-
tirely new problem in the Douglas
B-66 canopy latch application.

The ball-spline type mechanism
shown below was devised to solve a
problem where low friction linear mo-
tion was required concurrent with the
application of very high torque loads.

The thirteen Vard designed and
built canopy lateh units used in the
Douglas B-66 permit an efficient
method for accomplishing the di-
verse requirements of simple manual
aperation, effective sealing for pressur-
ization and accommodations for emer-
gency ejection.

The Dourlas B-66 shown above is the U, S. Air Force's latest twin
jet bomber. First flown in June, 1954, this airplane plays an important
part in the new concept of Tactical Air Operations.

Your mechanical application which
requires low friction linear translation
in conjunction with high torque loads
will be studied promptly by Vard engi-
neers upon receipt of your inquiry.
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* CANOPY LATCH SHOWN FULL SIZE

FIRST in mechanical actuation

VARD

PASADENA 8 CALIF,

Resident Sales Engineers;
New York Ciry Dayron, Chio

R WAY SPLINE PERMITS LOW LINEAR
CTION UNDER HIGH TORQUE LOAD
iy = A

2981 EAST COLORADO STREET,

Federal Contractor Policy Scored

Washington—"The Defense Depart
ment’s order to limit contractor pay-
ments to 105% of incurred costs (AW
Scpt. 26, p. 18) actually 1s “an effort to
dodge the shortcomings of government
mternal contract administration,” the
National Security Industrial Assn. has
charged.

The Department’s aim, to cut back
on the need for substantial refunds
when price revision shows a contractor
has collected more than his product 1s
worth, could bhe achieved by simple
contract changes, according to NSIA.
At the same btme, NSIA said, this
system would avoid financial and ad-
ministrative hardships that will result
from the department’s directive that
went into effect last month,

NSIA Objections

In a letter last week to Reuben T.
Robertson, Jr., Deputy Secretary of De-
fense, NSIA raised these objections to
the directive:

e It will leave the government nearly
alwavs in debt to the contractor.

o It is arbitrary and inequitable, adds
to the accounting burden, deprives the
contractor of needed funds.

e It will not speed the repricing proce-
dure, which now takes more than a

vear because of administrative delays by

the customer.

e It is impossible for most contractors
holding price-revision or incentive-type
contracts to certify their costs on day-
to-dav basis,

F-102As at

e It is feared that the cffect of the di-
rective will be to convert fixed-price
contracts into cost-type contracts, thus
increasing auditing and administrative
".'l.'”'[']'-.-.

o It is feared that the process of get-
ting a price-revision amendment to a
contract will take longer when addi-
tional payments usually are due the
contractor.

In a letter to Robertson, NSIA said
that the September directive is similar
to a Navyv instruction issued last July.
The organization, which mamtains hai-
son between industry and the Detense
Department and offers advice on indus-
trial experience and practices, had dis-
cussed the problem with the Navy and
prepared a study for submission to
N. P. Cassidy, Assistant Navy Comp-
troller. In view of the Defense Depart-
ment's action, the report, was sent to
Robertson,

Faster Action Urged

NSIA said it does not disagree with
the objective, but fears that the govern-
ment action “represents a drastic over-
correction.”

“Our study of the problem,” it said,
“has indicated that thc principal rea-
son for existing delays in making re-
funds to the government after final de-
termination of prices is the govern-
ment’s inability to put through price-
revision amendments.

“We believe that most of what the
covernment desires could be achieved

Pulmdﬁle

FOUR CONVAIR F-102A jet interceptors line up for takeoff on runway at Palmdale,
Calif. Tlusion of speed comes from the hundreds of tire streaks left on concrete by land-
ing aircraft. F-102As are undergoing production flight tests at Palmdale.,
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guided missile
instrumentation
by AVION

T

Subminiature radar beacons
of extreme ruggedness for

X—Band

C—Band

S—Band
Developed by AVION for
the Signal Corps, these
beacons feature selective
receivers and pulse decoders
to assure inteérrogation
reliability.

Avion’s flexibility and
ingenuity, coupled with
extensive experience in
Electronics, Mechanics
and Optics can better
SErve You.

Investigate the career
epportunities in our ex-
panding organization.

AVION

INSTRUMENT CORP.

sussioiary or (] C f inousTmiEs, INC.

799 Highway No. 17, Paromus. N.J
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When the B-52 11aps it winge. ..

T Eiminctlare .
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This Johns-Manville Goetze gasket
must withstand a tremendous bending
moment caused by the flexure of the
Boeing B-52"s wings. Combining a core
of fine steel mesh with an aluminum
sheath provides strength to resist this
force and resiliency to keep a tight seal.
Boeing selected this Goetze gasket only
afrer exhaustve performance tests.

Johns-Manville Goetze Gaskets

maintain a tight seal in pneumatic duct system

This critical sealing problem was solved for
Boeing with a special gasket, designed and en-
gineered by J-M Goetze Gasket technicians.

Problems like this are typical of today’s mod-
ern aircraft. Temperatures are higher! Pressures
are greater! Flanges are lighter! Every day, Goetze
technicians are proving Goetze metal gaskets’
ability to meet these exacting demands. Every day
more designers are turning to Johns-Manville for
help in their sealing problems.

For more than 60 years, Goetze has pioneered

the development of metal gaskets. Today, thou-
sands of precision-made styles and sizes are avail-
able. Goetze Gasket experts will be glad to help
you select the one that best meets your needs. Or
they will custom-design something new, tailor-
made to your specific requirements.

Write today for further information on Johns-
Manville Goetze Gaskets and other J-M products
for aviation. Ask for Brochure AV-1A. Address
Johns-Manville, Box 60, New York 16, N. Y.

In Canada, Port Credit, Ontario.

THERE'S A J-M GASKET FOR EVERY SEALING PROBLEM

Spirotallic Corrugated Screen French
Metal Type

owCTE

Single Mesh Non-
Bead Filled Metallic

3 ¥l Johns-Manville Zasiams

by faster internal administration. How-
ever, we also have in mind that another
related purpose of the government 1s
‘to facilitate timely adjustment of pro-
visional billing prices.” We think that
both of these objectives can be achieved
without unduly penalizing contractors
by relatively minor alterations in the
price-revision technique.”

Basically, NSIA said, thev recom-
mend that contract redetermination
clauses “require both the refunding of
excessive payments and the reduction
of current billing prices at an carhier
date in the life of the contract.” NSIA
beheves the new prices should be put
m eftect at once when they are deter-
mined, without waiting for the perti-
nent contract amendment.

The report to Robertson includes sug-
zested changes in both the Form [1B
Price Redetermination Clause used by

the Air Force and the contract form
used by the Navy,

Pratt & Whitney Gels

Certificate of Necessily

Pratt & Whitnev Aircraft Division of
United Aircraft Corp., Fast Hartford,
Conn., has been granted a 51,712,000
certificate of necessity for mihtary air-
craft engines by the Office of Defense
Maobilization with 65% of the amount
allowed for rapid tax amorhization,

(Other recent certificates include:

Bell Alreraft Corp., Wheatfield, XN. Y.,
military aireraft, $132,774 certified with
B39 allowed, military aireraft, $15,000 cer-
tified with 80% allowed: FtL Worth, Tex.,
mitlitary aireraft, 29,179 certified with 059
il lowed,

Kyvan Aeronnutienl Co., San Diego, Calif.,
military aireraft assemblies, $140,000 ceérti-
Med with 608 allowed ; aireraft parts, $50,-
ton eertified with 60% allowed.

K. H. Freitag Manufacturing Co., Akron,
Ohlo, military alreraft parts, $202,352 cer-
tified with T0% allowed,

Parker Aireraft Co., Los Angele=s, Callf,,
alreraft parts, $221,150 certified with 70
illowed.

Ex=-Cell-0} Corp., Highland Parlk, Mich,,
aireraft parts, $146.287 certified with 8545
allowedd

MeDonnell Alreraft Corp., St Louls, Mo,
military airceraft, £535,000 certified with 80 %
il lowerd.

Lord Manafaecturing Co., Erie, Pa., alr-
craft engine parts, §37,417 certifled with
60 % allowed.

Sanitary Senle Co., Belvidere, Ill., air-
craft parts, $17,4481 certified with 70% al-
lowed ; nircraft parts, $11,205 certified with
T0% allowed,

Fuairchild Engine nnd Airplane Corp.,
stratos Division Bay sShore, XN. Y., airerart
parts, $85.405 certified with 65% allowed,

Southwest Alrmotive Equipment Co., Dal-
las, Tex., military engine overhaul facllities,
#5580, 388 certified with 605 allowed.

Air Transport Manufacturing Co., Los
Angeles, Calif., military aireraft parts, $15,-
a5 certified with 70% allowed,

Bendix Aviation Corp.., Pacific Division,
North Hollywood, Calif.. aijreraft compo-
nents, $83,126 certified with 659% allowed.

Allegheny Ludlum Steel Corp., Bracken-
ridge, Pa, titanium processing facilities,
21,590,000 certifled with 7565 allowed,
Watervliet, N, Y., titanlum processing fa-
cilities, $307.000 certified with 6569 allowed ;
Dunkirk, N. Y., titanium processing facili-
ties, 3397,000 certified with 655 allowed,

AVIATION WEEK, October 17, 1955

\ Power Packed
& Crusader!

CHANCE VOUGHT XF8U-1
“CRUSADER"

"?':- ﬁ:r:ﬂ'l'-h.._

R,
|
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Like a deadly silver arrow

leaving the bow the trim airframe
of the Navy's XFELU-1 accelerates
quickly to supersonic speeds . ..
Titanium saves pounds,

and turbojets provide

super power for an excep-

tional combat ceiling and
penetration of the speed of
sound in level flight!

Camloc !;-turn and SPF fasteners on
strategic panels and doors throughout
the plane fulfill the need for safety

in flight, quick access on deck.

[ AMLOC

FASTENER CORPORATION

22 Spring Valley Road, Paramus, N. J.
WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL
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Tall section of Maorth American F-100

VACUUM METALS CORPORATION

24

vacuum-melted metals for “hotter” engines...

Vacuum-melted metals are breaking the “thermal-
metal-barrier” of jet engine design. For they
make possible higher engine operating tempera-
tures, under conditions where conventional allovs
fail rapidly.

Turbine blades of vacuum-melted superalloy,
for example, were tested together with compa-
rable blades of air-melted alloy. After 40 hours
of operation the air-melted blades broke when
bent less than 90° . . . the vacuum-melted blades
took a full 180° bend without failure! For main

shaft ball bearings, too, vacuum-melted metals far
outperform conventional alloys,

Here's why . . . VACUUM MELTING LIT-
ERALLY SUCKS GASEOUS IMPURITIES
FROM THE MOLTEN METAL... REMOVES
INCLUSIONS AND GASSES THAT LIMIT

THE PERFORMANCE OF CONVEN-
TIONAL AIR-MELTED ALLOYS. RESULT:
PURER METALS WITH EXCEPTIONAL
PROPERTIES . . . LONGITUDINAL AND
TRANSVERSE UNIFORMITY ... HIGH-

ERCREEP AND STRESS RUPTURE
STRENGTH...BETTER DUCTILITY AND
FATIGUE STRENGTH.

Vacuum Metals Corporation, pioneer in the
development and production of vacuum-melted
and cast alloys, is producing these unique new
metals designed for a wide variety of aircraft
applications. If you have a metals problem that
vacuum-melted alloys might solve, please describe
it in as much detail as possible. Write Vacuum

Metals Corporation, P. O, Box 977, Syracuse 1.
New York.

Jointly owned by Crucible Steel Company of America and National Research Corperation

Hawaii Airline Studies
Fokker Turboprop

I'rans-Pacific  Airlines,  Hawaiian
Ishinds operator, has announced that
it is considening the purchase of two
or three turboprop-powered Fokker
I'. 27 Fnendship transports as replace-
ments for its [DC-3s.

David A. Benz, TPA executive vice
president and Olen V. Andrew, opera-
tions manager, recently returned from
Furope where they studied current
DC-3 replacements including the 40-
passenger V. 27 and the Aviation T'rad-
crs Accountant.

Benz said that, although no firm de-
cision has been reached bv the airline
on purchasing either of the planes, he
and Andrew  will return to Europe
sometime carly next vear to be on hand
tc watch the initial fight trials of the
Friendship transport.

The new transport plane is sched-
uled to be available to operators in
1957, TPA's target date for moderniz-
ing its eurrent fect,

Trans-Pacific plans to buv new
planes with funds from the sale of its
DC-3s.

Ofhcials of Bonanza Air Lines, Inc.,
with headquarters in Las Vegas, also
have announced their interest in the
Fokker Friendship. Edmund Converse,
Bonanza president, plans to inspect the
Friendship and has said that the plane
“may be the solution to the local-service
airlines’ problem.”

Skymotive to Open
New Service Terminal

A new business aircraft operations
and maintenance terminal centered
around a recently-completed 125-ft. x
400-ft. partial cantilever hangar will be
opened by Skymotive, Inc. at ()'Hare
I'ield-Chicago International Airport on
et 19.

Skymotive has obtained a 20-year
lease on the area around its new quar-
ters—enough to more than double the
size of its present facilities—for possible
¢xpansion,

The terminal operator reports that
it already has more than a dozen corpo-
rations leasing space in the facility,
which includes a CAA-approved repair
station, aiframe, Class 1 & I1I, no
limitation: radio, Class I & II, no
limitation.

The new airport will be opened offi-
cially for airline use October 30th, when
major carriers will transter operations
from Chicago’s congested Midway Air-
port.

« » » « Useful, Complete, Comprehensive . . ..
Aviation Week Buyers' Guide, Nov. 28

AVIATION WEEK, October 17, 1955

Trying to firm up new fuel pump specs? Well,
stop staring at your slide-rule...call Hydro-Aire
right now. The performance of our HY-V/L*
Fuel Booster Pump is as predictable as ants at
a picnie, We'll show you a simple chart method
that'll pull the clouds out of that crystal ball.

Yes, the HY-V /L can be tailored to your specific
needs. And that has already been done by such =
customers as Chance Vought, McDonnell, North
American and Douglas.

HY Y/ fuel booster pumps
a product of

*VAPDOR,/ LIGUID RATIO

________________________________ i
M IY/ ) Inc. who also make !

( )- 1 FUEL VALVES » TURBO MACHINERY |
; g ] J HOT AIR VALVES  hiytrol .

-

e . T e - —" L

| BURBANK, CALIFORNIA « Aviation Subsidiary of CRANE CO.
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More room in the sky

...thro ugh

-~ = TACAN

revolutionary BT development

...providing multiple airlanes
instead of one!

r]:‘hiﬁ remarkable system ecan virtually make
the sky as much as ~ten times wider.”

Now parallel all-weather airlanes can be marked
off in the sky by electronic means...airlanes that lie
side by side, only a few miles apart, vet never meet.
This can now be accomplished through a computer which derives its
information from a single airborne “package™ that measures the dis-
tance to a known ground station and determines bearing with pinpoint
accuracy.

Thus. in heavily-traveled areas. multiple and aceurate routes can
be provided for aireraft to fly safely and efliciently. maintaining heavy
traflic schedules in adverse weather.

Tacan is the result of a series of lh*\'t-[u]mlt-u[ programs spon-
sored by the U. 5. Navy and the U.S. Air Foree at Federal Telecom-
munication Laboratories, a division of I'T&'T. Federal Telephone and
Radio Company, division of I'T&T which now manufactures the mili-
tary version of Tacan. will also manufacture and market the com-
ﬂlE;EiHI aireralt and private Hier versions of the equipment.

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
67 Broad Street, New York 4, N. Y.
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AUTOMATIC
OXYGEN
REGULATORS

"L".ﬁ_‘l‘!muc'rl INC.
HtLﬂ.Hﬂl

They breathe freely and think clearly . .. in planes equipped

| with Alar. Because regardless of the altitude, Alar Regulators
avtomatically supply the oxygen needed to properly maintain
muscular and mental coordination. Manufactured in a full range of
models to meet every requirement. .. Alar regulating instruments
are precision made to insure absoclute dependability . . . and

field proven by millions of hours under all types of flying conditions.
So whether your design calls for oxygen regulators to serve a

crew nf one or a :[n:en . or a plane-load of passengers .

they'll “breathe easy’’ when you specify Alar. Write
for illustrated cataleg today.

Specialists in
the design and development
of dependahle pressure

. regulating instruments

ALAR PRODUCTS - INC.

1071 POWER AVENUE » CLEVELAND 14, OHIO

CAB Proposes Pacific Mail Rate

Final service mail rate for Pacific op-

crations of Pan Amcrican World Aar-
wivs and Northwest Airlines have been
proposed by the Civil Aeronautics
Board.

The proposed rates are based on
cqualization of mail rates on competi-
tive route segments.

The Post Office Department will save
55.9 million in the vear ending Mar,
31, 1955, compared with mail pav due
under the old rate of 67 cents a ton-
mile.

The new rates are calculated to vield
an average of 41.74 cents a ton-mile
for Pan American and 46.32 cents a
ton-mile for Northwest on system-wide
mail operations. They are effective
Apr. 1, 1955.

CAB set a rate of 51.77 cents a ton-
mile for Northwest and Pan American
tor all Pacihic services during 1954, In
the period Jan, 1, 1955 to Mar. 31,
1955 the two carriers would be paid
46.76 cents a ton-mile.

CAB is sticking to its decision to
applv a standard mileage for trans-
Pacific mail pay of 5,078 miles. This
is the actual distance on Northwest's
great circle route, and PAA  objects
strongly to the standardization since it
has to fly a route that is 1,600 miles
longer.

The Board savs it can find no sound
economic reason for charging the Post
Office Department a different rate for
transportation of mail between Tokvo
and the United States for different rout-
Ings.

The Board points out that passen-
gers pay the same fare whether they
Hy Pan American or Northwest, and
the same principle applies to cargo.

The proposcd rates have been de-
termined through a ratio technique.
CAB applies the ratio between North-
west and PAA mail costs and the costs
of the Big Four domestic carriers—

Proposed Mail Rates

Cents
per
mail
ton-
mile |

JAN. 1, 1954-Dec. 31, 1954 |
Northwest (all Pacifhc services), . .51.77
Pan Amernican (all Pacihe serv-

T o R P Ao Pt e 1 B b7

JAN. 1, 1955-MAR. 31, 1955
Morthwest (all Pacific services). . . 46.76
Pan American (all Pacihc serv- |

RS e i S e sk 46.76
ON AND AFTER APR. 1, 1955
Northwest
Seattle-Anchorage .. ........ . 47.00
Seattle-Homolula  ........... 32.65
Seattle-Tokyo ..............46. 44"
All other Pacific services. .. ... 46.44
Pan American
Seattle-Honolulu . .......... 32.65
San Franecisco-Honolulu .. .. .32.94
| Los Angeles-Honolulu. . ... ... 32,77
San ]"nlm:iﬂtﬂ-'l'l;lll::l.'n. ....... 644"
Seattle-Tokyo ..............HH" |
All other Pacihe services. ... .. 66.05

*To be applied to the standard short-line
distance of 5,078 miles,

American Airlines, Eastern Airlines, to
the mal rate average vield for these
CArTiersS.

The result is a service mail rate for
the Pacific carriers.

Since rates are equalized over com-
petitive segments, rates on non-competi-
tive scgments have been adjusted to
prov ide an av crage vield for each carrier
which reason: ihh approximates the over-
all recognized cost of mail service,

Spain’s 207 Azor

The third twin-engime aircraft model designed in Spain to reach the production stage, the
all-metal 207 Azor is htted with two 2,040 hp. Bristol Hercules engines and can carry a
maximum of 38 passengers over 1,085-mile routes,
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AIR VALVES

PASSENGER
CONTROLLED

t-ﬁhlﬂu Air ﬁfu nnil
Hﬂl Panel as Installed

.Fg Supar Constellation 1049

WEMAC AIR YALVES pro-
vide a wide range of angu-
lar adjustments to control
airstream direction and rate
of flow by rotation of noz-
zle. Air leakage and weight
are held to a minimum
(tested 100°% to aircraft
specifications). Made of
metal and/or plastic. Plas-
tic can be colored to match
or contrast with cabin decor.

We Also Manufacture

® EDGE-LIGHTING PAMEL LIGHTS

* ADJ. CABIM LIGHTS, READING
& COCKPIT FLOODLIGHTS

®* ELECTRICALLY HEATED EQUIPMENT

For Complete Details
Please Write

wemac

COMPANY

Designers and

Manufacturers

502 SOUTH 1515 AYENUE
INGLEWOOD, CALIFORNIA

Representatives:

Gearge E. Harris & Ca.. Inc
1734 Morth Hillside
Wichita, Kanias

Edward Marek
. George E. Harris & Co.lng.

444 Doxer Horton Building

asottle, Washington
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HECKPOINT for excellence

OME 5TOP SERVICE

Major Overhaul and Modifi-
caftion...custom interiors =
instrument panels * radio
installation * hydraulic and
electrical systems * tank seal
* painting, storoge and gaos
service * One of the nation’s
most completely equipped
facilities for maintenonce,
averhaul and modification of
aircraft,

“POWER BY THE HOUR”

AS LOW AS $2.86* PER ENGINE OPERATING
HOUR...PAC reliability has improved aver-
age operating time for all contract customers
» PAC absorbs your current inventory * No
more inventory investment - No more inven-

tory obsolescence - No more parts shortages.

)
@ AERO PNEUMATICS

Manufacturers of Cobin Pres-
surization ond Low Pressure
Pneumatic Equipment...caobin
pressure regulators * safety
valves * shut-eff and modu-
lating valves « flow controllers
* pneumalic power pressure
regulators * Aera Pneumatics
Div., Burbank, Calif. or Rus-
sell Associates, Brightwaters,
L1, MY,

NO MORE INVENTORY...Investigate PAC
“Power by the Hour" now for Savings and

Safety. *R-2000 engines

[} TEST & GROUND
HANDLING
EQUIPMENT

Other Divisions: PAcl Flc

Manufacturers of a Complete CALIFORNIA

X Chino
Line of Test and Ground Ockland
Nandling: Bavlowtesh e WASHTETE0! A IRMOTIVE
able hydraulic test stands * Seotile
hydraulic test benches * mag- KANSAS

o and propeller test stands Weniss City

o o coosoo L ORPORATION
= “tilt-arc" engine handling Danver
units * Fully staffed and NEW JERSEY
Equipp-ud fo dmign and manu- Linden 2940 Ne. Hnllywnn-:l w:lh.

facture specialized high copo-
city equipment o cusiomer
requirements,

Burbank, Calif.
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New Plan Devised by USAF Pilots

Accelerates Atomic-War Training

By William Coughlin

Las Vegas, Nev.—New delivery meth-
ads worked out by the pilots themselves
may allow the Air Force to speed up
the training of pilots i tactical atomic
warfarc. Some of the detals were re-
vealed here during the Special Weapons
phase of the 1955 U. §. Air Force
Fighter Weapons Meet.

I'irst details of the new method of
atomic training was disclosed by Col.
R. C. I'ranklin Jr., of the 21st Fighter
Bomber Wing, United States Air Forces
in Furope.

Col. Franklin was interviewed by
AviaTion WEeEk after his team, fiving
["-86F Sabre Jets in their imtial ap-
pearance in the classified Special Weap-
ons event, placed second—and i dong
so defeated a number of more-experi-
enced units.

The team commander said both the
F-86 and new training methods de-
veloped within his unit were respon-
sible for the remarkable performance
of the team. He credited Marine Maj.
George H. Dodenhoff with develop-
ment of the atomic delivery techniques.

Dodenhoff, familiar with both Navy
and Marine operations, 15 now on ex-
change duty with the USAF unit.

“The heart of our training method
is in insisting that cach pilot fly a
standard maneuver,” Col. Frankhn ex-
plained. “We make him do it by
the book. The setting on all our planes
are exactly the same. The problem is
calculated once and fed into all air-
planes, and the pilots are made to fly
it that way.”

“"Kentucky Windage”

The “Kentucky windage” factor 1s
thus removed and cach pilot forced to
stick to the standard techmique.

While details of the Special Weapons
competition were classified, it is known
that there were three tvpes of drops
used:
¢ High angle dive bombing.

e Low angle bombing system with an
mitial poimnt.

® Low angle bombing system without
an imtial pomt,

The low altitude svstem involves
“toss” bombing with a 4-G “over-the-
shoulder” getawav mancuver to reverse

course and escape the atomic blast,

“Everv delivery we make is strictly
on instruments, an all-weather delivery,”
Col. Franklin said. “We use only an
operational delivery, there are no soft
tosses.”

The team captain pointed to him-
sclf as a “walking example” of the cf-
fectiveness of the standardized train-
mg method. With only 15 dayvs prac-
tice in special weapons delivery, Col.
Franklin not onlv led s tcam to sec
ond-place in the meet but won indi-
vidual trophies for first place i low
angle bombing with initial point and
for high tcam captain.

The first “shape” that anv of the
USAFE team had ever dropped was
a competitive bomb in this meet, Maj.
Dodenhoff said. Prachice sessions were
with smaller conventional bombs. “Our
method is so standardized that we can
compute the ballistics from the bomb-
ing tables and obtain acceptable delivery
immediately,” he said.

Delivery Pattern

With this standardized tactical de-
liverv, it actually is not necessary for
the pilot to even know what tvpe of
weapon is hung on his airplane, Doden-
hoff said. “The problem is computed,
he fivs the same delivery pattern and
the bomb releases at the right time.”

“NWhat we are trving to sell 15 our

AIRCRAFT

ELECTRICAL

SOCIETY

12th ANNUAL DISPLAY

AIRCRAFT ELECTRICAL EQUIPMENT

PAN PACIFIC AUDITORIUM
Show Hours:

The Aircraft Electrical Society

October 27:

LOS ANGELES
6.00 p.m. thru 11.00 p.m.

October 28: 12.00 noon thru 10.00 p.m.

Exhibition is the only one of its kind, and caters exclu-

sively, on a National basis, to the users of airborne electrical equipment and to other

electrical fields.

This year, the A.E.S. Display will open following the closure of the 1955 Technical
Conference on Aircraft Electrical Applications sponsored by the A.l.LE.E.—Los

Angeles.

Over 10,000 Engineers will attend this Display.

This year, over 200 National Manufacturers will display their products ranging from
miniaturized components to complete airborne generating systems, offering the
opportunity to examine ond compare the newest component designs and systems . . .
to obtain the latest information on current equipment development.

Invitations free upon request to A.E.S., 920 So. Robertson Blvd., Los Angeles 35
ADMISSION FREE—INVITATION HOLDERS
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Jet Engine Blades with

are Produced by the

ELTOM
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Eaton ROLL-FORM Process

The Eaton ROLL-FORM Process, originated
and developed by the Eaton Manufacturing

Company, has produced millions of jet blades
by a simple rolling operation. The grain structure of the
metal is rolled to conform to the blade contour, thereby pro-
ducing a blade with superior fatigue strength characteristics.

In addition, the ROLL-FORM Process produces blades with
a minimum of forging and machining scrap. This means worth-
while economies in the costly alloys which represent an ever
larger proportion of the raw materials being used in jet engine
blade production.

AIRCRAFT DIVISION
MANUFACTURING COMPANY
BATTLE CREEK, MICHIGAN

method of training,” Col. Franklin said.
“Any six pilots in the wing would have
done as well, that is the mmportant
thing. Our training methods make the
airplane and pilots interchangeable.”
Franklin said no competition was
held in his wing to select the pilots for
the special weapons meet. “We just
picked the pilots available from the
group,” he said. “Some of our best
people still are in Europe due to our
cperational commitments. We did not
dare strip our unit of all its best peo-

ple.”

Low Angle Bombing

The primary mission of the Zlst
Fighter-Bomber Wing is delivery of
atomic weapons, and it is maintained
combat-ready at all times.

Under the unit’s training methods,
all factors can be fed into the low angle
bombing svstem (LABS) instrument
prior to takeoff with one exception,
The onlv item left to last-minute cal-
culation is wind at the target.

The basic element in this system of de-
liverv, Dodenhoff said, is the elimina-
tion of the “Kentucky windage™ factor
under which each pilot develops the
delivery technique which he thinks best
fitted to his individual foibles. The
standardized method makes possible
widespread tramming of many pilots
accurate tactical atomic delivery, Do-
denhoff believes.

Noting that the standardized method
can be based on bombing tables, the
Marine officer pointed out that in the
event of a major conflict in which new
tvpes of bombs came into use, accept-
able accuracy in delivery could be main-
tained throughout. And Col. Franklin
concluded:

“We hope mfluential persons will
show interest in not just what scores
were made here but how the scores
were attained and methods used.”

Scorpion Sampling

The Air Force has been accephing
production Northrop Scorpions  for
more than a year on the same basis used
in the acceptance of the Lockheed T-33
(AW Oct. 3, p. 23).

Only one out of every four Scorpions
is flight-tested by USAF pilots. If 1t 1s
approved, the other three are accepted
without military flight test, saving the
government time and money.

Provision is made to increase the
sampling ratio to one-in-eight when
statistics indicate it is warranted.

Piasecki Leases Plant

Piasecki Aircraft Corp. plans to de-
velop an aircraft manufacturing area at
Philadelphia International Airport. The
firm expeets to move into buildings
leased from the citv within a month.
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New Model 457548
pressure
transmitter

BUILT TO PERFORM DURING
VIBRATION OF

to 2000 cps

that's a lot of vibration

but it's no problem for this
ruggedized version of the smallest
and lightest of the Giannini
Pressure Transmitters.

SMALL SIZE — LIGHT WEIGHT
Mieasuring 2.4 in, in length x 1,75
in, diameter —and weighlng less
than 6 ounces, this unit is ldeal
{or pressure surveys or for usé in
applications where space and
welght are vital factors.

SPECIFICATIONS
PRESSURE RANGES—0-3 to 0-20

| pai abs.. diff. or gage,
| POTENTIOMETER RESISTANCE

000 £ to THOO0 2 total,
RESOLUTION — 230 wires (0.45%: )
REPEATABILITY — +=0.5%
LINEARITY — +1.0%

I,.—’f & e o
| a_ﬁltll‘ll‘lllll AIRBORNE INSTRUMENT DIVISION

FOREIGN SALES OFFICES: REGIOMAL SALES OFFICES:
Giognnini ltalicna S.p.A. Empire Stale Blda., Mew York 1, M. Y. - CHickering 4-4700
Via Alberio Da Giussano 15, Milano, Ifaly 8 So. Michigan Ave., Chicage, 1], * ANdover 3-33712
| Callf, - RYan 17152
Giannini Limited @18 E. Green 51., Posodeno, S

' I Copthall Close, London E. €. 2, England
Bl G. M. GIANNINI & CO., INC., PASADENA 1, CALIFORNIA
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AERONAUTICAL ENGINEERING

Performance vs. Tradition:

Gnat Wages Uphill Battle for Acceptance

By David A. Anderton

Hamble, England—The Folland Gnat
has become England's most controver-
stal airplane. Praised bv service and
toreign pilots as the Ingmal answer to
the problems of fighter-interceptor de-
sign, the CGnat has been plagued by a
long-time lack of official backing, by
foot. dragging in procurement and by
logical arguments.

Its most ardent supporters are the
many pilots who have flown it or the
Midge, its acrodvnamic prototype.  Its
loudest detractors are among the mili-
tary brass, the civil servants and com-
pt.tmg companics.

But in balance, the case for the Gnat
scems to be winning out. Here's why:

* Development batch of Gnats has been
ordered by the Ministry of Supply for
evaluation; the number has not been
stated but should compare to the 20
English Electric P.1 interceptors ordered
im a similar program.

¢ Negotiations with foreign countries—
particularly India—have followed inter-
est by those countrics in the Gnat, In
recent weeks, Folland has been visited
othcially by missions from India, Fin-
land, Holland, Belgium, New Zcaland.
Gunnn;i Iugm]m-isl and  Switzerland.
The Canadian Navy is interested in g3
Sea Gnat carrier modification; the U, S.
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Navy has asked for bids on a special
version of the airplane.

® Squadron Leader Tennant's demon-
stration of the Gnat thrilled Farnbor-
ough crowds this vear as did his show
of the Midge in 1954 (AW Sept. 20,
1954, p 1-:} Tenmant, chief pilot for
]-'ullam-:], made high:-‘.pn:ud runs at 580
knots or better (close to Mach 0.9) low
above the runway, finishing with a rock-

cting chmb on lus first run, and turns
of 7G on his subsequent passes.
The sparkling display impressed avi-
ation journahsts—one London news-
paper carried an It'tu:IL praising the
Gnat and headed it: “Who will rescue
this airplane?”
* Reaction of pilots at the Acroplane
and Armament E.'li erimental Establish-
ment (official proving ground of RAF

GHAT FEHFHEMAHEE at Fﬂmhﬂtﬂ!:ﬁh helped pl:me overcome ofhcial fu-::rl: :'Ir:lggmg
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POWERED BY ORPHEUS jet engine, Gnat has been heralded by Fol-  POWER-OPERATED inboard ailerons droop when wunder-
land as “the world’s first successful light jet fighter.” Plane is easily carriage legs are fully down and serve as flaps to stecpen angle
and reduce Gnat’s landing-approach speed.

controllable right up to high-subsonic performance limit.
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THE INFORMATION ON THIS PAGE 1S TYPICAL OF THE DATA YOU WILL FIND IN THE NEW AIRBORNME CATALOG

LINEAR ACTUATORS
' R-580

650 |b. max. op. load
with intermediate
position switch

wi. 2.0 Ibs.

AVAILABLE FOR EITHER 26 V D.C.
OR 400 CYCLES A.C.
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- DIRBOBNE

ACCESSORIES CORPORATION
HILLSIDE 5, NEW JERSEY
Represented in Conada by: WINNETT BOYD LIMITED » 745 Mt Pleasant Rd., Toronto 12, Ont.

NEW AIRBORNE CATALOG

Contains Tull information on the Airborne
line of electromechanical acluators and feel
systems. Write for your copy today.
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cquipment) was enthusiastic. A&AEE
pilots, who have almost unanimously
roasted every postwar British military
airplane, reported complete  satisfac-
tion with the Midge. In particular, they
singled out the lungirudinﬂl control
system for praise, emphasizing by in-
direcction the known inadequacies of
that control on other British aircraft.

Tangible Proof

The Gnat is tangible proof of the
hght-highter concept; its design  phi-
losophv—to do unto others more, for
less, than thev can do to vou—is the
product of W, E. W. Petter.

Like the Gnat, Petter is a contro-
versial fgure.

To his design credit are the West-
land Lysander, Whirlwind and Welkin
and the English Electric Canberra; he
also contributed to the concept of the
P.l before he left English Electric. He
refuses to be bound by tradition in
design and has locked homs publicly
with one or more of the old-time Brit-
ish designers. This has not made the
path anv smoother for thg Gpat

But Petter's stubborn refusal to give
an inch, plus his determined drive to
get the lhight-hghter concept 1CLLptEd
have pushed the tinv blue plane into
being and into the limelight of argu-
ment.

Basically the Gnat has performance
matching or bettering its  contem-
poraries. Its speed is high subsonic, and
it remains casily t‘:ﬂntmﬂﬂhlc‘ right up
to its perfﬂmmm::: limits. “You flv the
Gnat,” said one British test pilot, “It
docsn't fly you.

[t can stav in the air for more than
one hour with internal fuel and for
two hours with external tanks. Its ceil-
mg 1s over 50,000 ft., and can be ex-
pected to improve as the airplane and
engine develop during the nest few
VEATS.

Span of the tiny craft is 22 ft, 2 in.;
overall length is 29 ft. 9 in. Wing

e oY

7

MODEL designed by Folland shows Gnat sub assemblies. Parts are 1/24th actual size.

sweep is 40 degrees. Gross weight s
under 7,000 1b.

Powerplant of the Gnat 1s the Brs-
tol Orpheus axial-flow turbojet, an en-
gine with a thrust-weight ratio ap-
proaching five. Now rated near the
4,000-1b. thrust level, the Orpheus 1s
cxpected to be tvpe-tested at 4,850 1b.
by the end of this vear.

Meanwhile, production of the first
fcw Gnats 18 one schedule. The third

DETAILS of the Gnat's 30 mm. gun installation are revealed in static display.
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urpLum—s.u':um] Guat—is in the jigs
nearing completion, Production  jigs
and fixtures are being built on a small
section of the crowded main assembly
floor of the Folland plant here. Sub-
asscmblies for Number Four and later
airplanes should now be headed for
component assembly.

Design Improvements

Paralleling production  development
15 a program to keep the Gnat design
abreast of the changing aeronautical
times, Acrodvnamic and structural im-
provements are slated for icorporation
m carlv models. Among the contem-
plated developments for the Gnat:

e Slab tail for aerodymamic efhciency
above sonic speed. Current Gnat ele-
viator r]ulgn—d maodified all-flving tail—
holds its effectiveness up to ‘th:h | in
flight. One example: Tennant  has
pulled more than 6.5G at 25,000 ft. at
an mdicated Mach number of 0.95,
with the stick force less than 30 b,
Petter said that engineering has been
completed for the slab taill design but
that he mtends to hold off on the Mk.|
(Gnats because of the imcreased cost and
maintenance associated with slab tail.
e Thin wing of 6% thickness-chord
iatio replacing the present 8% surface.
This thin wing has been designed and
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“From Wyandotte . . . answers to

modification & maintenance problems
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At Wyandotte’'s modern research center (above), performance-proven products

are developed and tested. Practically any cleaning problem can be duplicated
and studied. In addition to huge plants in Wyandotte, Mich.— Wyandotte's

vast facilities for producing specialized cleaning products include a new plant

in Los Nietos, California.
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built in Folland's experimental shop.
Structural testing of the surface has
been successful and it will be mcorpo-
rated on production Gnats at an carly

date,

® Redesign of the upper back of the
fuselage. The dorsal spine of the Gnat
is enlarging because there are more
things to put in it, and the rear fuse-
lage may be expanded to accommodate
an afterbumer for the Bristol Orpheus.
Both these changes may force a re-
shaping of the rcar contours of the
fusclage to eliminate the mdentations
on the upper surface, either side of the
spinc,

e Cockpit modificatipns in layout. The
throttle quadrant will be lowered a
little for better wisibility of the side
shelf; all side instruments are to be
angled to match the pilot’s line of sight.

® Other  aerodynamic changes of a
minor nature—such as trying out wing
[ences because of the slight tendency
of the Gnat to drop off on a wing at
the stall. The duct inlet lip is being cut
back now to find its cffect on engine
performance and inlet-engine matching,

Pctter says the area distribution of
the Gnat is probably favorable enough
so that the plane would not have to be
redesigned to the area rule.

Gnat Aerodynamics

Aerodynamic design of the Gnat 1s
conventional by current standards. The
wing is of low aspect ratio (3.6) and 15
swept 40 degrees.

The horizontal tail is set low on the
fusclage to avoid pitch-up problems; its
sweep is greater than that of the tail.

Both wing and tail are of constant
8% thickness-chord ratio, but, as mem-
tioned above, the wing will be changed
to a 6% value m later production air-
planes.

Two features help account for the
maneuverability of the Gnat—inboard
ailerons and a variation on the all-flving
tail.

The inboard ailerons are power-oper-
ated; they droop to act as faps dunng
the landing approach. The design was
tried on the second wing htted to the
Midge and proved completely satis-
factorv. The rate of roll stayed the
came, the landing approach with
atlerons drooped was slower and steeper
and the landing run was reduced.

The Gnat horizontal tail combines
power and manual operation. The stab-
lizer 15 powered by hvdraulics for large
deflections, and there is an overriding
clectric trim motor for the stabilizer.
Illevators are manually operated from
the stick. Motion of the elevator moves
a valve which allows the hydraulic sys-
tem to operate the stabilizer as a fol-
low-up. The pilot may switch the hy-
draulic power system in or out as he
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ARO %'dc'ofz-m&'fg Leacls

IN OXYGEN EQUIPMENT
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ELECTRICAL TRANSDUCER
GAGIMNE SYSTEM

An IMPROVED means
for measuring conlents
of Liquid Oxygen Con-
verlers ... provides a
continuous sight-read-
ing of amount of liquid
oxygen remaining in
a converfer,

20 LITER CONVERTER

3 LITER CONYERTER

=
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ARO Liquid Oxygen Converters
save space and weight . ..

maoke one tank of liquid do the job of
many lanks of goseous oxygen! This
important forward step in oxygen supply

is another ARO first

In the specialized sphere of oxygen equipment
and components for high alutude flighe . . .
aviation looks to ARO for leadership!

ARO research and development have pio-
neered and perfected many of the new prod-
ucts to control the vital oxygen supply for the
men who fly "way upstairs.,” Leading aircraft
makers depend on Aro for a growing number
of precision products. For further derails write:

THE ARO EQUIPMENT CORPORATION

BRYAN AND CLEVELAND, OHIOD

Aro Equipment of Califormia, Los Angeles, Calif,

Arc Equupment of Canada, Lid,, Teranta 15, Ontano
O ffices in All Principal Cilies

AIRCRAFT PRODUCTS

Liquid Oxygen Converfers, Oxygen Regulolors,
Pressure Regulalors, Conlenls Gouges, Relief
Velves, "Anti-G" Valves, Alr and Oxygen System
Accossories, Acduating Cylinders and sther Air-
crafl Accessaries.
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SAWWHET OWL LANDING

O’ne of the few things that fly
that couldn’t be made better

with 3M Adhesives, Coatings and Sealers

For a free booklet illustrating 3M Adhesives, Coatings and Sealers at work in the aircraft industry teday, write to 3M,
Depariment 2410, 417 Piquetle Avenue, Detroit 2, Michigan. For even faster facts, call in your 3M Field Engineer.

ADHESIVES AND COATINGS DIVISION MINNESOTA MINING AND MANUFACTURING COMPANY
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desires. Tail deflection is from zero to
minus 12 deg. incidence,

The rudder is not powered but has
E;:;'Hi'u'iug Springs.

The frst reaction of any observer
of the ""u.h:]m_ and Gnat n ﬂ]ﬂht 15 1pt
to be. “You can’t manecuver like that!’
To see Tennant pulling tight turns at
near-zero albitudes 15 an unforgettable
and starthng expenence. bSeen from
behind, the Gnat appears to quarter-
roll up on a wingtip and then pull into
a turn of tmy radius.

Handling the Gnat

Takcoff of the Gnat at Famborough
was somewhat longer than expected;
part of this was due to the de-rated
thrust of the Orpheus, and part to the
natural caution of a pilot with the only
prototype at a public display.

Rate of roll of the Gnat is extremely
lagh, comparable to a delta’s rate. It
the power boost is not used, the ailerons
stiffen up at high Mach numbers, as
i5 expected. Both Tenant and L. M.
Whittington, who is the other Folland
pilot, belicve they could hght with the
f}lut without power on the controls.
But they are both powerfully built, and
the job of flying without power might
not be so easy for a smaller or lighter
111411,

The Gnat shows no tendency to
pitch up or to dig in dunng accelerated
mancuvers, sav the. pilots, nor 1s there
any cvidence of buffeting at high Mach
numbers,

Stall is gentle and occurs at #bout
104 knots true IAS with the airplane
dirtv and at about 109 knots true IAS
i the clean condition. Approach speeds
are around 115 to 120 knots. The Gnat
shows some tendency to drop out of
the stall on the left wing, but at that
time the attitude 15 so nose-high that
Tenant feels there 15 no danger of
stalling out on approach. Approach
specds are between 115 and 120 knots.

T'here is no speed restriction on low-
cring the brakes, which are formed n
the landing gear doors and the gear it-
self, lowered only partialle, With the
brakes down, the Gnat decelefates from
top seca level speed tv landing speed in
about one minute,

At first glance, there might appear
to be pilot objection to the track width
ol the landing gear, which is only Gl
mches. Tennant said that other pilots
had mentioned it before fight but not
after making landings, indicating that
there was no trouble.

Gnat Structure

simplicity was Petter's guiding star
m developing the Gnat. Its structure is
a model of simplicity.

Basis of the airplane is a single large
forging that serves as the attachment
poeint for wing, landing gear and guns.
'orward of this is a box made of vertical
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new profection

The newest EpisonN fire detection system
now provides positive protection for
another of America's great aircraft—
CONVAIR's B-36 long-range interconti-
nental bomber.

Prompt fire detection is assured even if the
sensing cable breaks, for each half will
function as a closed circuit. And the entire
EpisoN system operates directly from the
aircraft power supply without the need of
electronic tubes.

Years of actual experience and constant
research in the world-famous Epison
Laboratory provide this aircraft fire detec-
tion system to keep pace with the advance-
ments of modern flight.

Other outstanding features:

*»exclusive snap clamps Simplify installation
and speed maintenance —no tools nesded

*» maximum sensitivity for each zone because
a single detector circuit can provide varying
temperature alarm settings

* low Impedance design completely eliminates
false alarms due to moisture or capacitive effects

* minlmum weight construction—d.c. control
assembly weighs only .B Ibs., 100 ft. of sensing
cable only 1 1b.

Write us today for particulars on this
great new EpisoN development!

P nir Pl

A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS

Thomas A.

Edisomn

INCORPORATED
INSTRUMENT DIVISION * 49 LAKESIDE AVENUE * WEST ORANGE, NEW JERSEY
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CITIES SERVICE
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TARGET..OIL

The target of the torpedo-like device hanging from
this plane is not the land you see ahead, but the oil
that may hide beneath it,

Spearheading the mission, this sensitive instru-
ment, known to petroleum men as a magnetometer,
records the earth’s magnetie field, indicating which
land is most favorable for the presence of oil.

It is a lucid illustration of the interdependence
of the petroleum and aviation industries. For as
petroleum supplies the power of aviation, so aviation
supplies the means to search for this power.

Cities Service has long utilized aviation for this
important work. Likewise numerous airlines and
alrports have long utilized Cities Service products
for their work. And just as these airlines and air-
ports strive to provide the finest planes and service,
Cities Service continues to provide the finest petro-
leum products to service these planes,

That’s why you can always be sure of the highest
quality aviation oils and gasolene wherever the fa-
miliar Cities Serviee aviation emblem is displaved,
Look for it.

AVIATION PRODUCTS

New York : Chicago * In the South: Arkansas Fuel Qil Corp.

shear webs and horizontal beams, run-
ning to the mclined bulkhead just be-
hind the pilot. From there forward,
the structure i1s conventional ring and
stringer and is the pressunzed portion
of the plane.

To this basic box with a nose are but-
toned the duct inlets and ducting, the
dorsal spime and the ventral sechions.
Thus, the box is the onlv fusclage 1tem
that must be bult in an expensive pg;
the ducting and upper and lower sec-
tions can be bench-built in simple fix-
turcs.

Six tapered locating pins dehne the
wing position, and four bolts are the
connection between wing and fusclage.

One of the most unusual test rigs n
the aircraft business has been devel
oped at Folland for measuring stresses
in the airplane when the 30-mm. Aden
revolver cannon are fired. It consists of
a strong-back frame, much like anv
structural test ng, in wlich a forward
fuselage partial section of the Gnat 1s
spring-suspended. Springing has a low
frequency and simulates the gencral
dvnamics of the airplane in fhght.

More than 600 strain gages have been
fixed to the fuselage scetion to measure
the stresses: 100 of these are earmarked
tor the local loads produced by the fir-
ing. The reason for the nig is that the
Aden has an oftset breech mechanism,
and hring the guns produces a torsional
load from the recoil on the gun mount,

Powerplant

I"olland engineers give much credit
for the success of the Gnat to its power-
plant, the Bristol Orpheus. This light-
weight turbojet had never been flown
betore its installation in the Gnat pro-
totvpe, and there was—quite naturallv—
considerable  apprehension  abont  its
airborne performance.

Many hours of ground runs had
proven the engine; the big question was
what it would do in the air.

Betore the frst flight, Tennant had
taxied the Gnat all over Chilbolton air-
fiicld at all speeds and attitudes to sat-
isfv himself that the intakes worked
and didn’t stall out at angles of vaw or
attack, Final proof came on the first
flight, and the Orphens has given no
trouble during the test program.

The long-hfe Viper, used to powes
the Midge prototvpe, also proved its
worth during the more than 110 hours
ricked up by that plane before it was
lost during takcoff by Swiss pilot Max
Mathez. Ongmally cleared for only
25 hr. flight time, the Armmstrong Sid-
aclev engine was cleared further tor 50
hr. before the 25-hr, period had elapsed.
The engime was changed at the 30-hr.
mark and replaced with a new engine,
‘The older engine was reworked and in-
stalled m the Midge at the 100-hr,
flight time level.

One thing must be understood about
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AGGO

products

including

"NO-MAG” |

¥ RN e i
Solving Aircraft Design Problems...

18 an old story to Acco. The originators
of preformed cable and swaged termi-
nals tor aireraft use, ACCO engineers
have now introduced new pon-mag-
netic aircraft cables. The complete
line of acco eables and fittings now
includes . . .

New ""No-Mag'' Cable
— gnds instrument interference

New “No-Mac"™ Aircraft Cables are
made from Type 305 stainless steel.
Their advantages include:

® HRemain non-magnetic even after
severe cold working —eliminate instru-
ment interference through cable
magnetism.

o Better corrosion-resistance proper-
ties thanstandard stainless steel cables.

® Thermal expansion characteristics
are much closer than standard cable

to characteristics of aluminum alloys
uged in aircraft —this simplifies main-
taining cable tension under changing
temperatures.

e Highfatigue and abrasion resistance.

€O

TRU-LAY Cables

Write Detroit office for specifications

- e T

® Preformed construction.

TRU-LAY Cable Provided in all

standard stainless and carbon steels in
a complete range of sizes and construc-

tions. Because it is preformed it
¢ Can be cut without seizing,

® Is easier to handle—less tendency
to loop or kink.

® Can be installed in less time.

® [s free of tendency to rotate—runs
true over sheaves or pulleys—is easier
on pulleys.

®* Has greatest resistance to bending
fatigue—gives longer service.

TRU-LOC Swaged Fittings

® Guaranteed to hold to the rated

breaking strength of the cable with
which used.

¢ Eliminate costly, uncertain splicing.

® “"Quickies’' —specially developed
double-shank haﬁ-t};pe terminals —
make it possible to connect and dis-
connect control sections in an instant
without tools.

Aircraft

Automotive and Aircraft Division aiklo

AMERICAN CHAIN & CABLE

Swaged

601 Stephenson Building, Detroit 2
2216 5. Gorfield Ave., Los Angeles 22#Bridgeport 2, Conn.

Fittings
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pre-cise (pré-sis), adj.; exactly or sharply defined or stated,
not vague, minutely exact, reliable, not varying in the slightest
degree from accuracy, standard, ete,

A fitting description of Ideal-Aerosmith test equipment. High
engineering standards and rigid quality control production
methods assure the reliability and minute exactness required
by the industry today.

IDEAL 210N BAROMETER-CONTROLLERS PROVIDE AN
ACCURATE METHOD OF CALIBRATION. Furnishing a range from
0" to 100" Hg, Ideal barometer-controllers can be used for
precision calibration of such equipment as absolute or differ-
ential pressure sensing potentiometers; air data computer
transducers: force balance system components; altitude con-
trollers and switches; altitude transmitters; standard pressure
activated aircraft instruments, such as sensitive alimeters; and
in special applications, sensitive or true airspeed indicators and
transmitters, machmeter indicators, machnumber transmitters.

IDEAL PRECISION TEST CHAMBERS FOR A WIDE RANGE OF
APPLICATIONS. Ideal instrument test chambers are equally
suited for use in the development laboratory, production cali-
bration or final test of the multitude of pressure operated
instrument mechanisms used in the latest aircraft and missile
airframes. It is not unusual to see Ideal instrument test cham-
bers being used in the receiving inspection departments of
electronic system feeder plants to check many pressure
operated potentiometers and related components more rapidly
and dependably than ever before possible.

IDEAL FRECISION RATE-OF-MOTION EQUIPMENT BRINGS A NEW
ACHIEVEMENT IN ACCURACY. In the development and manufac-
ture of rate-of-motion equipment for aireraft and other types of
industry, Ideal takes pride in its unusual facilities which per-
mit the production of an extensive line of equipment from rate
tables to tachometer testers, In addition to production of the
many standard designs, Ideal is also prepared to meet the many
unusual demands for speecial rate-of-motion equipment. Here

again, Ideal equipment assures the utmost in accuracy and
reliability.

Qur new pressure instrument brochure is now
acvailable . . . write or wire for your copy today.

Servoe-Yalve Unit for
Barometer-Controller

Barometer-Contraller
Maodel 10-64-30

Micro Reader Unit for
Barometer-Controller

~ precision

Test Chamber
Model 16-13-8

Rall-Pitch-Yaw Tahle
Model 14-11-31

12909 South Cerise Avenue, Hawthorne, California

the Gnat: It is a complete airplane, just
as is the Douglas A4D, pioneering the
light-fighter concept in this country.
Instrumentation is standard, as are the
equipment and controls. Cockpit lay-
out 15 roomy enough to take Tennant
in an inflated pressure suit, and that
should provide room enough for most
pilots.

Equipment includes a completely
automatic and lightweight ejection seat,
a gyro gunsight, oxygen regulator, VHY
radio and standby set, DME, radar rang-
ing or IFF gear, a braking chute and
provision for a homing device. Cockpit
temperature is regulated by the pilot;
a single selector valve gives him cold,
warm or hot air or intermediate mix-
tures.

The Gnat is tiny, and most of the
maintenance work i the nose of the
zirplane can be done at waist height.
When vou stand alongside the airplane
to talk with the pilot seated in the cock-
pit, his eves and yours are about at the
same level.

But for its size, it can pack a formid-
able wallop. It has twin 30-mm. can-
non and can carry—for a short-range

'\'

i

Tow Reel Handles Giant Banner Target

_gmund support mission—as much as

2.000 1b. of external storcs, or roughly
one-third of its normal gross. It can be
adapted for carrier use an dwould re-
quire no wing folding. More than
5% extra complement of Gnats could
be carried.

Thus the Gnat shows promise and
proven performance. Its production de-
sign has been carcfully planned for
minimum cost and maximum ease of
manufacture. Pilots fall in love with
its performance, and technicians praise
its concept and detailed engineenng.

Five Gnats can be bought for the
price of two Hunters, if some of the cur-
rent figures of hghter cost are correct.
[n production, a Gnat would sell for
hetween S150,000 and S175,000 ready
o go.

FFolland, with the highest airframe
weight output per man in the British
mreraft industry, has established itself
as a firm able to guarantee deliveries on
a wide variety of subcontracted items.
The space is available to build the
Gnats.

All Folland needs is the word to go
ahead.

-

High-velocity tow reel, capable of pulling a giant banner target on a t“'u::r-lnilt cable at speeds
of more than 600 ph., has been developed for USAF by Northrop Aircraft, Inc. T.he reel
accommodates 10,000 ft. of cable and can pull a target totaling more than:‘lﬂ'[} 5. E,t' in area,
nine ft. high and 45 ft. long. First reels off the production line will be |n:';t:.=.!ltd in Martin
B.57 and North American B-45 Tomado jet bombers with speciall}'-ri.jdmgmﬂ h-ll::lmh-hﬂ}'!..
Several reels can be placed in each target-carrying airplane to provide a multiple-target

capability.
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AEROTHERM

AIRCRAFT SEATS

A section of a
typical Aerotherm
Spare Parts and
Service Manual

F"‘
Maintenance with
Interchangeable Parts

Uniformity of parts sim-
plifies inventory and cuts
maintenance costs.

Production tooling, stock-
ed for future needs, assures
interchangeability of re-
placeable parts for any Aero-
therm seat.

Inventory reduction
equals reduction of invest-
ment. Why not contact our
Project Engineers on your
seating problem?

Project Engineers:

THE THERMIX CORPORATION
GREENWICH, CONN.

THERMIX CALIFORNIA, ING,, 5333 Sepulveda Bivd,, Culver City, Cafil.

Camadian AMiliates: T, C. CHOWN, LTD., Montreal 25, Quebec

| MANUFACTURERS !

THE AEROTHERM CORPORATION

BANTAM, CONN.
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radically new
all metal
vibration mount

withstands repeated

15-G
shock loading

(meets all requirements 1

of MIL-C-172-B)

yet weighs less than
conventional mounts

Resonant frequency less
than 10 cps... magnifica-
tion facter less than 114
at resonance with no

double peaks. "QPL", of
course,

& e _"."_.‘-

FINN

Pioneers in lightweight shock

T,

and vibration controls

R. FINN & CO., Inc.
200 Central Avenue
Hawthorne, New Jersey

i '.:' H-_._-'j.&'.l"l}ﬂ |

Rolls-Royce’s Pearson Reviews Jet
Engine Development Problems

Designers of Bntish civil  aireraft
who want to use turbojet engines in
the next five vears should have plenty
to choose from. But they may have to
tatlor the planes to the available power-
plants.

If they choose turboprops, thev will
more likely find engines designed for
their particular type and size utgaircmft.

The reason, savs |. D, Pearson, man-
aging director of Rolls-Rovee's Aero
Engine Div,, is that the impetus for
turboprops in Britain has been mainly
civil, with the militarv more interested
in turbojets. Delivering the frst Al-
bert Plesman Memorial Lecture at
Delft, Holland, Pearson said his com-
pany’s Dart was the first aircraft engine
to go into largescale production for
airline use without substantial prior
militarv expenence. Nor, 15 it hkely
that the Dart will be the last turboprop
powerplant that will have to follow
this pattern.

Teething Troubles

“This 15 unfortunate for the airline
operators,” Pearson says, “as it seems
that they, and not the military, will have
to go through the teething troubles of
an entirely new engine.” It would
help if the military took the first pro-

Dimpled Shroud for F-102A

duction engines of a new series for use
m a service transport, or use the civil-
developed engines for their own non-
transport uses, Pearson says. Since
designers cannot rely on this happening,
tirey must assume that turboprop de-
velopment will continue to be a job
for civil aviation for some time.

Pearson did not mention U, §, tur-
boprop development, but undoubtedly
was thinking of Militarv Air Transport
Service's turboprop program, which in-
volves the Allison TS56 and the Pratt
& Whitney T34. The T56 in its
civilian version—Model 501 has been
ordered to power American Airline's
Lockheed Electras.

Development of the Rolls-Rovee
Dart, from the time the design was
laid down in 1945 as a 1,000-hp. engine
for a single-engine military trainer until
delivery of the first production Dart 505
took about 12,000 hours on the bench.
There were delavs because this was the
first turboprop engine to be taken
through to production but Pearson
says any future new civil engine will
not take much less time.

“Any credit for getting cleverer and
benefiting from past experience and
the knowledge which has been accumu-
lated 1s balanced by the fact that each

Dimples and ridges rolled into titanium sheet at the forming mill will give greater rigidity
and strength to the shroud used on the J57 turbojet engine that powers Convair'’s F-102A.
The new technique also permits use of thinner titanium sheet. This, together with the
replacement of rivets by seam and spot welds, cuts the shroud’s weight. Convair-San Diego
says the F-102A is the frst airplane in which the dimpled titanium will be used.
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I MAN'S CONQUEST OF THE AIR l

Lana’s Flymg Boat
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Of the many ways by which men have tried to fly, here is one
of the strangest. It involved pumping all the air out of four
copper globes attached to a boat-like car. This aerial charior
was designed by Francisco Lana in Iraly about 1670.

What Lana didn't know was the actual pressure and density
of air, or he might have seen his error, Both of these were
determined two years later. Even so, the idea still attracted
attention nearly 200 years afrerwards. In fact, a Frenchman,

Another reason why most
operators specify

Marey Monge, actually built a machine from Lana’s plans and
tried vainly to fly it in 1843.

We may smile at Lana's flying boat now, but it was out of
such trial and error that man finally flew. Today ESSO re-

search, which has played an important part in the develop-
ment of superior aviation petrolenm products since the start
of powered flight, is continuing to seek new and better ways

to help men fly.

INTERNATIONAL AVIATION PETROLEUM SERVICE
41



i
T — e @ e i T
= l_l —

o EEVEEEER TR G o oug

...--_
-‘l_- —— L L

PP R ey NN, BEREY JEE S

I:" i
- . _ o T ™
e, =
- <N - - - - -
- - *
e ol h-. e —
=

Test vehicle, containing advanced G-E development
rockel engine, iz swung inte pit ot US. Army's
Malta Test Station, N. Y. Complete instrumentation
al pit's contrel building will record hundreds of
facts in less than a minute. G-E rockel angine de-
signars have an extensive background in tha direct
opplication of angines to complete missile systems.

OVER EIGHT YEARS' EXPERI-
EMCE PER MAN is tha record
of G-E rocket engineers. This
experience is now paying off
in advanced powerplant designs
under development,

ROCKET ENGINE PROGRESS AT GENERAL ELECTRIC

Weight Cut More Than 50% In

General Electric has tested an advanced rocket
thrust chamber which weighs 50% less per pound
of thrust than previous chambers of similar de-
sign. This marks another step in General Electric’s
continuing progress in developing better engines
for the aviation industry. The significant weight
reduction was achieved without compromising
performance and reliability characteristics typical
of G-E engines.

General Electric has been cutting rocket engine
weight ever since G-E engineers ran the first U.S.
tests on German V-2 engines in 1947, For ex-
ample, the use of lighter materials and the transfer
of start-up components from missile to ground are
two weight reduction methods G.E. has pioneered.
Experiments with new materials and new means
of fabrication promise even more improvements

on future engines.

NEW G-E Rocket Thrust Chamber

Advanced Facilities Speed New Rocket Engine
Development

Today, General Electric is able to undertake a
wide variety of rocket engine development work.
The Company’'s rocket team, as an integral part
of the Aircraft Gas Turbine Development De-
partment, has access to the nation’s most ad-
vanced privately-owned aircraft engine develop-
ment facilities, as well as support from other G-E
labs.

These facilities spell more and faster development
progress for rocket engine programs and they
underline G.E.'s increased capability for develop-
ing a wide range of rocket systems, subassem-
blies and components. To find out how General
Electric can meet your specific rocket engine
needs, contact a G-E Aircraft Specialist through
yvour nearest G-E Apparatus Sales Office. 234-2

Frogress [s Our Most Important FProduct

STRONGER, LIGHTER ALLOYS being
developed at G.E. will give rocket
engines greatar reliability, higher per-

pany's Materials Laboratery checks a
new alloy for tensile strength,

GENERAL @B ELECTRIC

b
0, ";w e Research Laboratory

PREDICTING ADVANCED G-E ENGINE
PERFORMANCE with electronic com-
puter cuts development time, enables
formance. A technician at the Com- G-E engineers to ascerfain oplimum
design characteristics of engines still
on the drawing board.

G-E Facilities Available
to Support Rocket
Engine Programs:

e Component Development

Laboratory
i i e Materials Laboratory

e General Engineering Lab-
oratory

e Combustion Laboratory

e Metals and Ceramics Lab-
oratory



BOEING B-47, 6-JET BOMBER, at the Georgia Divi-
sion, Lockheed Aircraft Corp., Marietta, Georgia,
serviced by G-E Frequency Changer Package that
supplies ground power for testing of electrical control
and equipment for radar, radio, and electrical systems.

LOCKHEED AIRCRAFT CORPORATION REPORTS . ..

“G-E GROUND POWER UNITS GIVE
US COMPLETE DEPENDABILITY"

43 G-E FREQUENCY CHANGERS NOW
IN USE AT MARIETTA, GEORGIA PLANT

Four years ago, Lockheed’'s Georgia Division pur-
chased their first G-E frequency changer. They were
looking for a portable ground power unit to furnish
400-cycle current with close voltage regulation and
complete reliability. Results were so satisfactory with
this first unit that they immediately placed an order
for 20 additional units. Since then, General Electric
has delivered 22 more Frequency Changers to Lock-
heed, bringing the total in use at Marietta to 43. They
are used in the laboratory developing and testing
new devices: on the factory floor where manufactur-
ing, assembly, and modifications are in progress; and
on the flight line for checking instruments and elec-
tronic equipment.

V. O. CAMPBELL, ELECTRONIC STAFF SPECIALIST
AT LOCKHEED says, ‘““We have found in G-E Fre-
quency Changers the high degree of accuracy and
complete reliability necessary in the assembly and
testing of the B-47s which we are building for the
Strategic Air Command of the U.S. Air Force.”

PIONEERS IN DEVELOPING AND MANUFACTURING
aviation equipment and ground power supplies,
General Electric is prepared to help solve your
problems. G-E Aviation Specialists are ready to assist
yvou by specifying standard units which will serve
your needs, or engineering proper equipment for
specific conditions. For further information, contact
your nearest G-E Apparatus Sales Office, or write
General Electric Co., Section 814-3, Schenectady 5,
New York.

GENERAL @3 ELECTRIC

succeeding engine gets more cumpli-
cated and maore difheult,” Pearson
points out. As an example; The Dar
has 12,000 parts; the new R B. 109
has 20,000 parts.

Indicative of the progress in turbo-
prop development, the R.B. 109 gives
ncarly three times the horsepower of
the frst service Darts, without increas-
ing overall diamcters and with only
50% greater weight.

Flight Endurance Tests

Flight endurance testing 1s a major
problem with an engine which has no
prior military background. The Dart
accumulated 14,500 hr. betore the hrst
Viscount transport went into regular
passenger service,  Most—9,000 hr.—
was donc on the two Viscount proto-
types.

Two BEA Dakotas, fitted with
Darts, operated 4,000 hr. as freighters.
Pearson finds endurance flving hx an
airline operator the most valuable form
of testing,

Supersonic speeds and high altitudes
present engine designers with new prob-
lems.  Flight testing is restricted by
weather conditions, lack of suitable air-
craft at the stage of the development
program when  the tests are most
needed, restricted risk that can  be
taken with a flight engine, and the
dithculty of making suffhicient quantita-
tive test observations o flight,

The alternative is a grmm:_l test faility
capable of simulating the desired con-
ditions for a E‘nmphtL engine, Rolls 15
building one with its own funds. The
new facihity will have a wind tunnel
capable of testing models to Mach 4.
and be able to handle full-scale com-
bustion tests at high and low pressures,
and full-scale compressor test.

Performance Improvement

The turboprop engine lends itsclf
very well to continued performance
dudnpmcnt Pearson points out. Im-
provements in turbine and compressor
cfhciency show up in magnified form
as shaft horsepower—the difference be-
tween the power developed by the tur-
bines and the power required to drive
the compressor. For example in an
engine like the Dart, if the turbines
develop 4,500 hp. and the compressor
takes 3,000 hp., shaft horsepower is the
difference, or 1,500 hp. A 1% im-
provement in turbine cfhiciency raises
turbine horsepower to 4,545 hp., equal
to a 3% increase at the shaft, where
hnrwcpmwr is raised to 1,545 hp. Simi-
larlv a 1% increase n compressor cfhei-
cney shows up as a 2% increase in shatt
horsepower.

Another way of improving the power
and reducing specihe fuel consumption
of turboprop engines is by raising the
cycle temperature, Intensive develop-
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ment now proceeding on air cooled tuar-

Inne blades and air cooled nozzle gnidu
vanes will lead to eonhinuous pi:rfurm-

ance mmprovement of existing  turbo-
prop engines for some time to come,
according to Pearson,

In turbojet engines, increase i tem-
perature has no such effcet on perfor-

mance, The thermodynamic efhciency

of the cvele inereases with temperature
15 more than offset by the decreasing
propulsive efficiency of the jet, Pearson
pomnts out. The optimum specific fuel
consumption is obtained at a much
lower Hame temperature at subsonic
forward speeds than that at which the
engine must be  designed for good

thrust/weight ratio.

However, improving the efficiency of
components or raising the compression
atio by adding Hl'lgL':i to the front or
rear of the compressor will improve the
H]]L{.]ﬁr fuel L:}nsnm]}fmn of the jet
engine,  In one engine, specihe fuel
meurlphnn has been reduced 8%
through these methods, according to
Pearson.

The byv-pass engine, described
“half-way house” between the hlmhpmp
and the turbojet, can take advantage of
higher temperatures, combining  the
better cfficiency obtained at a higher
turbine mlet temperature with the im-
proved propulsive efficiency  derived

Cole Electric Co.

8439 STELLER DRIVE « CULYER CITY, CALIFORMNIA . TEXAS 0-47TD1

Rotary Actuated Limit
Switch

Hermetically Sealed

Double Pole-Double Throws
Double Break

28 Volts D.C, 5 Amperes

DESIGNING, ENGINEERING AND PRODUCTION FOR THE AIRCRAFT INDUSTRY

e Swilches * Transformers ® Qil Circui! Breakers
® Heaters o Reclifiers ® Switch Housings

® Intervalomelers ® Rocke! Releases * Throtile Switches

* Frequency Relays # Rockel Indicotor Swilches e Limit Switches

¢ Power Relays * Bomb Rocks ¢ Switchboaords

® Air Circuit Breakers

. and many other products. Specialists in hermetic sealing.
Write us regarding your requirements.
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EVER LAND A JET ON A FLAT 1T OR?

U.S. NAVY'S TOUGHEST PILOT-
TRAINING PROBLEM MADE EASIER
BY WORLD'S SAFEST JET TRAINER.

LOCKHEED T2V-1

Once you try it, yvou know there's nothing
trickier than setting down on a carrier at jet
landing speed. Add fickle winds to a pitching,
vawing, rolling deck, and there’s plenty to
think about, especially during early training,

Thats why the Navy needed the world’s
safest two-place jet trainer. It's now in pro-
duction at Lockheed.

The T2V-1 is the slowest-landing high-
performance jet ever built—lands at less than
90 knots vet flies at close to 500 knots. It's the
first U.S. plane ordered into production utiliz-
ing Boundary Laver Control.

With “BLC} compressed air from the
e¢ngine is shunted into the wing, then blasted
through tiny holes over wing flaps. This
causes air flow to hug flap surfaces. Resulr;
increased lift for safe landings at lower speed,
shorter takeoff runs.

Other innovations of America’s first carrier-
based jet trainer: aerodynamically actuated

! slats on the wing's leading edge for better low-

speed stability, elevated rear seat for fuller

—— vision, a simplified and roomier cockpit, high-
capacity landing gear.

The Navy T2V-1 15 a result of Lockheed's

\ unmatched experience in building over 4,000

jet trainers —starting with the T-33, the world’s

first operational jet trainer.

LOCKHEED

AIRCRAFT CORPORATION
BURBANK, CALIFORNMNIA

LOOK TO LOCKHEED FOR
S ET LEADERSHIP TOO

a2
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Goodyear Aircraft Expands Engineering Facilites

A multi-million-dollar engineering expansion program at Goodyear Aircraft Corp, includes
the new electronics’ engineering building illustrated here now being constructed at Litch-
ficld Park, Ariz. (AW Aug. 1, p. 7). The one-story brick-and-masonry structure, 60x200 ft.,
is expected to be ready by the end of the year. Another larger facility—a $3-million engi-
neering and research building planned for the company’s Akron center—will be three
stories high and measure 400x125 ft. When it opens next summer, this unit will be devoted
to research and development in aerophysics and electronics. Both new structures are to be

hﬂl}' air conditioned.

from a lower jet pipe temperature. This
gives the by-pass its advantage over the
turbojet i specific fuel consumption.

Reverse Thrust

A single-shaft turboprop design, such
as the Dart, can provide signifcant
amounts of reverse thrust. Since it
handles a large amount of excess air—
six times as much as a piston engine
with the same power, Pearson says—
it has a large pumping power consump-
tion. By allowing the propeller to wind-
mill and drive the compressor, a con-
siderable amount of drag 1s available
during the highspeed part of a landing
run. Although this is reduced consider-
ably when the aircraft slows down, it
appears to represent a reasonable solu-
tion for aircraft of the size powered by
the Dart, Pearson savs,

With two-shaft turboprop engines,
where the propeller is connected to only
one of the shafts, available drag is re-
cuced, and a reversible propeller such
as used on piston aircraft will be needed.

New Alloy Solving

Engine Problems

Use of new N-155 alloy nozzle boxes
and collectors seems to be eliminating
the chronic problem of nozzle box crack-
ng in Wright 972-TC18-DA3 turbo
compound engines that power Trans
World Airlines’” fleet of Super G Con-
stellations.

Since installation of the new nozzle
boxes began last August, unscheduled
removal rates of turbines and their
components have dropped consider-
ably. TWA hgures show that during
July, removals of turbines or their

24

components on a fleet of 19 aircraft,
came to 226: of these, 156 were re-
moved due to nozzle box cracking.

Corresponding fgures for August
were 201 and 128, vet the airline flew
1,000 more engine hours,

TWA spokesmen sav that of the
“several” N-155 units alreadv fving
m August, two had to be removed for
repailr,

The new tvpe nozzle boxes are being
mstalled fleet-wide on an “on-condi-
tion™ basis.

Rocket Fire Detector

A new rocket fire detector has been
designed to detect an incipient, in-
advertent rocket ignition in one-half-
thousandths of a second and operate
the release mechanism in time to eject
the missile from the plane before it
can ignite the airframe with its 3,000C
blast.

Culled the Fireve rocket detector
and developed by Electronics Corpora-
tion of America, the small, quarter-
pound unit has been tested by a large
airframe manufacturer.

Test experiments have shown that
small rockets will burn through steel
aircraft’ structure in less than 400 milli-
seconds, making it imperitive to eject
spuriouslv-ignited rockets from the
plane almost instantly,

This 1s how the detector works:

A lead sulphide photoconductive
cell, developed by ECA for its new
aircraft explosion and fire extinguish-
ing syvstems, detects incipient infrared
radiation of a spuriouslv-fired rocket.
The cell's resistance to a constantly
applied de. voltage drops in a fraction
of a thousandth of a second. Resist-

To the

ENGINEER
of high
ability

-~
-~

AiResearch is looking for

vour kind of engineer,
Through the efforts of engineers
like yourself our company has
become a leader in many
outstanding aircraft accessory
fields. Among them are:
air-conditioning and
pressurization, heat transfer,
pneumatic valves and controls,
electric and electronic controls,
and the rapidly expanding

field of small turbomachinery.
AiResearch is also applying
this engineering skill 1o

the vitally important missile
accessory field.

Our engineers work on the very
frontiers of present day scientific
knowledge. We need vour
crealive talents and offer vou
the opportunity to progress

by making full use

of your scientific abilitv.
Positions are now open for
aerodynamicists. .. mechanical
engineers, .. physicists. ..
specialists in engineering
mechanics. .. electrical engineers
...electronics engineers.

For further information write
today to Mr. Wayne Clifford,
THE GARRETT CORPORATION
9851 S. Sepulveda Blvd.,

Los Angeles 45, California.
Indicate your preference

as to location between

Los Angeles and Phoenix.

AiResearch

Manufacturing
Divisions

AVIATION WEEK, October 17, 1955

] =5

Scientific irritation for actuators
“Jitters’’ test in lab insures dependable

operation in flight

Half a million AiResearch actuators have
proved in the air the thoroughness of their
manufacturer’s test program.

One reason why they can be depended upon
for flawless performance; they have been lab-
tried beyond any limits they will ever have to
meet in the field. Tests include vibration, alti-
tude, heat and cold, load, sand and dust, im-
mersion, temperature shock, oil spray, shock

THIE

acceleration, fungus, humidity, explosion, salt
spray and radio noise. They are undertaken in
the finest test facilitiesof their kind in America.
AiResearch actuators are available for
every possible aircraft requirement. You can
depend on them and on all other aireraft ac-
cessories manufactured by AiResearch.
Qualified engineers in the fields listed
below are needed now. Write for information,

COoORPORATION

AiResearch Manufacturing Divisions

05 Aneeles 45, California « Fhioenix, Arizona
L { B les 45, C -!'Jl'_ Pl {

Designers and manufacturers of aircraft systems and components: REFMCERsTION SYSTEMS +  PNEUMATIC VALNES AND CONTBOLS - TEMPERATURE CONTROLY

CARIN AR COMPRESSORS = TURBIMNE MOTORS =+ GAS TURBINE ENGINES - CARIN PECISORE CONTROLS -

HEAT THANSFER C[OQIPMIENT + [LECTAO-MECHANICAL EQUHEMERT + FECLECTRONIE COMPUTERS AND CONTEOLE
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OFFSHORE HELICOPTERS —Humble Oil Company’s
drilling projects in the Gulf of Mexico are being served by
three new Sikorsky Aircraft S5-55 helicopters. For over-
water operations, the helicopters are equipped with special

AROUND THE

=

\

SONAR DUNKER—Versatility of Sikorsky helicopters is
again being demonstrated in the Atlantic, where Navy
HO4S helicopters now perform anti-submarine missions.
By dunking or trailing special sonar gear, the HO4S is
prepared to make a major contribution to the job of
finding and killing enemy submarines. This HO4S, with
rotor blades folded, is pictured aboard the USS Leyte.
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SIKORSKY HELICOPTERS
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flotation gear. Dependable Sikorsky S-55s, which avoid
the hazards of surface transportation, have proved to be
highly successful carrying drilling crews, special personnel
and equipment between the mainland and offshore rigs.

WORLD WITH

COPTERS FOR CANADA —Sikorsky HO4S helicopters
are now serving with the Royal Canadian Navy. The first
aircraft of an additional order of ten i1s pictured here dur-
ing brief delivery ceremonies. Sikorsky helicopters, both
military and commercial, are widely used in Canada. The
dependable transportation they provide in a wide variety of
jobs 1s especially important in Canada’s wilderness areas.

iy
.

U.S.ARMY ="

FIRST ARMY FLIGHT OF THE V5-300

In July, 1940, the first Army pilot flew a
Sikorsky helicopter, He was Capt. H. F.
Gregory (now Brig. General), pictured here
in the experimental VS-300.

This historic aircraft, America's first truly
successful helicopter, led to the manufacture
of Sikorsky R-4s, with which the Army Air
Corps pioneered helicopter operations dur-

ing World War 11.

H-34s AT WORK—New Sikorsky H-34 transport helicopters
are now on the job at Army aviation centers. Here a group of
12 combat-equipped soldiers at Camp Rucker, Alabama, trains
with one of the big helicopters, which are larger and more
powerful than the widely-used Sikorsky H-19s. The new heli-
copters are also built as the Navy's anti-submarine HSS and

will also be available as a 12-passenger commercial S-58.

SIKORSKY AIRCRAFT

BRIDGEPORT, CONNECTICUT
One of the Divisions of United Aircraft Corperalion
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Ssupersonic

researcihh

Aireraft . . . missiles . . . now earth-circling satellites. The radius of
research in the field of supersonic propulsion is
constantly being lengthened.

Spearheading an attack on problems of power, speed, and altitude,

a unique new research group integrates the knowledge,

experience, and facilities of three outstanding companjes. Marquardt
Aireraft, Olin Mathieson Chemical, and Reaction Motors

bring together leading authorities in engine design, chemical research,
metallurgy, chemical and explosives production.

Now coordinated through a technical group known as the OMAR
Committee, chemical and mechanical capabilities are joined for the
first time to add new impetus to the science of supersonic propulsion.

PROPELLANTS

RAMIETS

ROCKETS

MARQUARDT AIRCAAFT
OLIN MATHIESDOMN CHEMICAL

REACTION MOTORS

Marquardt Aircraft Company

Reaction Motors, Inc.

Olin Mathieson Chemical Corporation
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500°F AMBIENT
SOLENOID

L

4 *{_

Ideal for
high speed
aircraft

and missiles

This solenoid 12 designed to
operate over a temperature
range of -67°F to as high as
a scorching 600°F, and over
a voltage range of 14 to 30
volts d-c, Has a continuous
life of 500 hours at 500°F

longer at lower ambients.

Special impregnation
makes it unusually compnact.
Eliminated is the bulky in-
sulation between turns com-
mon to other high-tempera-
ture units of this type. This
impregnation also makes the
coll impervious to salt spray
and fungus. Design data
imncludes:

r

Stroks 154 inches
Coail
Resistance 14.5 chms (T —47°F
21 ohms(o 4+70°F
33 ohma(n -+-500°F

Force | pound minimum
W eight 0.7 pound
Operating

VYoltage 14 to 30 d-c

Other J&H high-temperature

solenoids include a d-¢ unit
having an .080-inch stroke
and 3-pound force...an a-c
unit with a .100-inch stroke
and 3-pound force. Others
can be e¢reated to answer
yvour specific requirements,
Write Jack & Heintz, Inc.,
17635 Broadway, Cleveland
1, Ohio. Export Dept., 13 E.
40th St., New York 16, N. Y.

(© 1955 by Jack & Heintz, Inc.

JACK & " EINTZ

AIRCRAFT
%ﬁ’ﬂ EQUIPMENT
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ance drop 15 translated into a pulse
and sent to a control section where it
energizes a relay to operate the rocket
release mechanisim,

ECA said that in not one of the
tests did the rocket exhaust cause
damage to either the rocket package
or the simulated aircraft structure.

The svstem can be installed any-
where it can operate at anv place for
maximum cffechiveness,

Willow Run Gets
Long-Life Pavement

A welded wire network embedded
i asphalt is designed to increase the
life of ramps and taxiwavs being re-
surfaced at Detroit’s Willow Run Aur-
port and cut down maintenance re-
quirements, This is believed to be the
first use of the “fabric-in-asphalt™ proc-
ess for major resurfacing of an airport,

The resurfacing was undertaken in
order to mmprove and extend the life
of the original pavement 1n some areas
and increase its stability to carry plane
loads of up to 75,000 1b., single wheel.
Welded wire fabric reinforcement of
the 3-in-thick bituminous concrete
was specithed to reduce “reflechive”
cracking of the new surface over some-
what badlv cracked unreinforced port-
land cement concrete slabs.

The original airport pavement built
earlv dunng World War Il 15 6 to §
m. thick but was not reinforced due
to steel shortages. In certain areas
10x20 ft. slabs were requinng exten-
sive mamtenance of joints and cracks.
The new resurfacing is expected to re-
duce maintenance cost by 70%.

Approximate cost of the project was
S160.000, with Civil  Aeronautics
Administration putbing up 550,000 to
match the total of 540,000 each put
up by Michigan State Department of
Aeronautics and the University of
Michigan. The university is owner of
the facilitv, having purchased 1t from
Defense Plants Corp. after the war.

The entire project, coverning ap-
proximately 70,000 sq. vd. of pave-
ment, required nearlv 90 tons of
welded wire fabric and about 14,000
tons of bituminous concrete, and was
completed in 21 working davs,

Turboprop Test Flights

Two Convair YC-131C turboprop
transports have flown a total of 46 hr.
20 min, during a 24 hr. period. The
air time was divided evenly between
both planes.  Aircraft, belonging to
1700th Air Transport Group, NMATS,
Kellv AFB, Tex., are Aitted with Allison
156 turboprop engines and Aeroprod-
ucts Props. both YC-131Cs made tfour
flights during the period.

NEW TYPE
OVERVOLTAGE

Unaffected
by environment...
needs no rectifier

Easy adjustment to desired
voltage limits, long life, reli-
ability and simplicity are
other features incorporated
in this J&H overvoltage
relay for aircraft. While de-
signed primarily for J&H a-c
control panels, it works
equally well on any a-c¢ sys-
tem or control panel.

This “glow switch® relay
offers the following improve-
ments over present over-
voltage relay circuitry:

# Calibrations uvnaffected by
mounting position, altitude, or
acceleration in any direction.

* Hermetic sealing prevents
damage from humidity, fungus,
dust and salt spray.

s A-c power is sensed direch;
relay needs no rectifiers.

s Low stand-by power drain,

o Adjustable minimum trip volt-
age and fime delay,

o Smaller ond lighter over-all
circuil,

For complete details, write
Jack & Heintz, Inc,, 17635
Broadway, Cleveland 1,
Ohio, Export Dept., 13 Lk,
inh St., Mew York 16, N.Y.

(E 1755 by Jock & Heintz, Inc.

-rJA[II{ & HEINTZ

? AIRCRAFT
olomolie g qu | PMENT
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PLAN AND SIDE DRAWING of the Navy's 540-million gas turbine test laboratory shows layout of buildings and equipment.

Navy Opening Giant Engine-Test Facility

control, lubrication and bearing prob-

lems associated with powerplants for

VTOL aircraft. This structure would

accommodate a complete turbojet or

turboprop |]mw:r!:ﬂant in any position
i

By Georve L. Christian
.

West Trenton, N, J.-U. 5. Navy of-
ficials this week are making final prep-
arations for the ofhcial opening on Nov.
4 of the new Navv Aeronautical Turbine
Test Station—in  all probability the
world’s most complete and powertful fa-
cility bumlt specificallv for wringing out
experimental and prototype turbojets,
turboprop, ramjet and pulsejet power-
plants.

The $40-million Navy station can
simulate altitudes from sea level to
65,000 ft., air speeds from near-sonic at
sca level to supersonic at altitude and
temperatures from —67 to 150F. In
the near future, the high-temperature
capacity will be pushed to 350F.

Provisions for silencing alone—for air
intake and exhaust mufflers and sound
attenuation equipment—cost more than
$3 million.

Three Big Jobs

The 65-acre station is designed to con-
duct three types of testing:
® Steady state tests, which will com-
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prnise most of the work. This includes
engine qualification and calibration test-
ing.

® Transient tests, which will determine
engme characteristics during accelera-
tion and deceleration.

e Fnvironmental tests, which will check
engine performance under various se-
vere climatic, temperature and altitude
conditions.

The gas turbine engine research and
test facility must always be a good
jump ahead of industry so there will be
no delay in mxuhgﬂmg new power-
plant developments, Capt. J. E. Dod-
son, commanding nfﬁi:i:r of NATTS,
puinh:d out to Aviation WEEK.

As an example, one of the five test
cells recentlv finished is the only test
rig known to Navy that is cnpﬂ.hlc of
subjecting complete turboprop engines
te wide extremes of altitude and tem-
perature. It contains an inlet throat
with a variable orifice which can be
adjusted to a wide range of propeller
diameters.

Under active study is an “attitude
test cell” designed to help solve power

from horizonta

1 Million Cfm.

To simulate ram air conditions met
h}' jet engines, massive machines move
huge amounts of air—total compressor
capacity 15 1 million cfm.—through the
facility’s trio of buildings, the blower,
test and exhauster wings. The struc-
tures were erected in a straight line to
minimize air flow pressure losses. Total
air flow distance i1s 700 ft.

Air is drawn into the compressor
wing and rammed through 48-in. head-
ers to 23-ft-dia. intercoolers. Here it is
warmed or cooled to simulate heat of
ram temperature rise or cold of strato-
spheric flight.

Headers are lined with stainless steel
sheet to prevent corrosion, as flake-off
could damage engines under test.

Outsize  “characterized”  valves,
which are highly sensitive devices with

¢ lmugh vertical.
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rapid response and low pressure drop,
regulate the mir flow.

Air is then blasted to the test cells.
After passing through the gas turbine
engine which is under test, tempera-
tures (if afterburner is used) mav reach

3,500F. This is quickly dropped to
175F by special coolers to avoid heat
damage to equipment in the exhauster
wing. There threc stages of blowers
suck air away from test cells to simulate
high altitude conditions.

Large capacity refrigeration cquip-
ment and a separate heater system
make it possible to cold-soak power-
plants to —67F to test cold starting and
Arctic operating conditions.

Power consumption of the station
will begin at 40,000 kw., soon increase
to 50,000 kw. and eventually jump to
100,000 kw.

With all the machinery in operation,
the test facility has a connected work-
ing load of almost 100,000 hp.

Control Center

Heart of the test station is a super-
visory control room built on the front
of the test wing.

Here, a 35-ft. central control panel
equipped with lights, dials, gages and
controls allow engineers to supervise
the functioning of every part of the
laboratory, give permission to operate
cquipment, and direct air How.

Controls were designed and nstalled
bv  Minncapolis-Honeywell Regulator
Co. and intﬁ;ﬂﬁ more than 23 miles of
copper tubing plus 26 miles of thermo-
couple wiring which focus vital informa-
tion from all parts of the laboratory on
the panel for the engincers to read.

Controls are of the “permissive” tyvpe
—manual on-off interlocks which pre-
vent any part of the laboratory’s ma-
chinery from being started until all
cperating requirements have been satis-
hed.

Engineers do not control anv of the
machinery, they merelv give permis-
sion to on-the- u[:mt CI'PLIEI.I'BI"T. to set 1t
i motion, They act as coordmators
to assure that all parts of the complex
laboratory function as a team.

Any cmergency can be spotted imme-
diately in the supervisory control room
and pushing a single button can shut
down the entire Elmp

Laboratory personnel in individual
sound-proofed control centers located
close to ecach test cell operate the en-
gines, watching the tests both through
claborate immstrumentation and physical
observation,

The indicators on the control room
panel check 348 temperatures through-
cut the facilitv. Three hundred other
temperatures are easily venified by a
standard dial telephone which incorpo-
rates a special check system.

Operating personnel can communi-
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CUTAWAY drawing of altitude test cell shows principal features and air flow,



BENDIX-PACIFIC

HYDRAULIC SERVO VALVES

GREATER NULL SHIFT STABILITY AT WIDER TEMPERATURE RANGES WITH EXCEPTIONAL RELIABILITY

Write us regarding
your Serve Valve problems.

PACIFIC DIVISION

“Bendix’ Avietion Corporation
NORTH HOLLYWOOD, CALIF,
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ARTIST'S CONCEPTION of an “attitude test cell.”

Rendering shows a turboprop engine and the rack and pinion for rotating it to the

vertical position (shown in phantom). Air is drawn in through intake and silencer on the roof, exhaust is underground.

cate with each other onlvy by going
through the control room. Control
eogimeers can talk with personnel any-
where in the laboratory through a
closed loop communications system

Blower Wing

The blower wing houses three Inger
soll-Rand  high-pressure  centrifugal
blowers.

Air 15 taken in through intake s
lencers and  fhlters and 15 pumped
through primary coolers which de-
]mmldlh and cool 1t to 40F. It then
passes through secondarv coolers which
can lower the temperature to —23F,

Floormg m the blower wing 1s mostly
open metal grating, supported by steel
Ihcdnh which are bolted to the build-
ing's primary structure. This makes it
casy to pull out entire sections of floor-
mg to facilitate installation of large new

machines as they are needed.
Also housed in the blower wing are

large Freon and brine machimes and as-
sociated feeder lines.

IFrom the secondary coolers, air passes
mto five headers, each having a chariac-
terized valve and 23-foot diameter inter-
cooler. The wvalves may be actuated
manuallv through a pneumatic system
or dl]fﬂl‘.l‘t&[it"l]]\ through an electro-
hydraulic control,

The intercoolers warm or cool air
flowing to the test cells to simulate ram
heat or altitude cold.

The test wing houses five test cells—
two altitude chambers, two sea level

AVIATION WEEK, October 17, 1955

CHARACTERIZED valve has movable sleeve (center) to regulate air flow.

test rigs and the turboprop test cell.
Each altitude test cell 1s a metal cvlin-
der 65 ft. long and 15 ft. in diameter.
The center section telescopes over the
forward part to allow engine to be
mounted on a thrust measuring stand
inside the cell. Atter the engine has
been installed and all fuel, ignition,

control and instrumentation hook-ups
made, the center section is positioned
hvdraulically and locked to both front
and back segments by means of a me-
chanical, wedge-tvpe lock. Specially de-
sined inflatable rubber seals make fore
and aft joints airtight.

A special partition, tailored to the
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THE WORLD’S LARGEST
PRODUCER OF
READY-TO-INSTALL POWER
PACKAGES FOR AIRPLANES
INVITES YOU TO ENJOY YOUR

WORK AND YOUR LIFE IN

SOUTHERN
CALIFORNIA

We believe we can offer you an opportunity
to improve your position in the business
world —and improve your way of life here
at Rohr Aircraft Corporation in beautiful,
temperate, exciting Southern California. To
strengthen our personnel in various depart-
ments, Rohr has a real opportunity for you
if you are skilled as an —

ENGINEER
(Aircraft Design or Structures)

LOFTSMAN
JIG & FIXTURE BUILDER
TOOL PLANNER * TOOL DESIGNER

Please write giving complete details

and we will answer immediately,
Mr. Ned DeWitt, Personnel Department 20
Rohr Aircraft Corporation

AIRCRAFT CORPORATION Chula Vista, California

? miles south of San Diego on sunny S5an Diego Bay.

outside dinmeter of the powerplant be-
mg tested, scals the arca between the
forward part of the engine and the n-
ner wall of the test cell. This diverts
all blower air into the powerplant’s in-
takes and prevents dilution of exhauster
suction with ram pressure.

At present, the alhitude cell will not
handle jet engines equipped with after-
burners because of Hu: risk of destruce-
tive afterburner detonation. Plans are
under wayv to install water sprav cur-
tains to break the detonation and elim-
inate this deficiency.

The cells can also be used to test en-
gines with air under ambient temper-
aturec and pressure conditions.  The
center sections have air lock doors to
permit entrv during engine operation.

Deflection caused by mounting heavy
it engines on a cantilever pi‘:tfurm
about 30 ft. long creates an alignment
problem  between  telescoping  conter
scetion and hxed front and rear parts.
'uture altitude cells will have hinged
instead of telescoping access sections.

Sea Level Tests

The sca level test cells can also op-
crate on either conditioned ram air or
ambient atmosphere and accommaodate
engines with or without afterburners.

Fngime exhaust, mstead of boing
evicuated by exhausters, 15 dumped into
a4 sound attenuation chamber wlich
deadens the loud roar to the level of an
automobile exhaust.

Ingine cradles are fashioned of hol-
low steel tubing. Provisions have been
made to circulate cooling water throngh
the tubing in case heat from the cn-
gine becomes too mtense.

Four water sprav nings arc dircctly
behind the engime to cool the exhaust
and prevent its heat from damaging the
sound attenuation matenal.

The automatic Minnecapolis-1oney-
well equipment cuts in the frst spray
ring when temperature reaches 3801
Successive rings go into operation as
temperature chimbs to 460F, at which
point an alarm 1s sounded.

The turboprop test cell can test en-
gincs with conditioned or ambient air
and under high-altitude conditions. Pro-
pellers turm in ambwent air only,

Props draw mm air through 30-ft.-
high acoustical baffles and a vanable-
crifice inlet whose circumference at the
propeller end can be adjusted from 9
to 20 ft, Purpose 15 to climmate mlet
buffeting around prop tips. The whole
orifice structure can be moved back and
forth to accommodate turboprop en-
gincs of different lengths.

Engine exhaust 15 drawn into the
cxhauster wing. Prop wash is blown
through a sound-attenuation chamber
where noise 1s reduced to a level equiva-
lent to hearing the turboprop four miles
AWV,

The engine is mounted on a cable-
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MCOONNELL F-101 YOODOO

Armament Jettisoning Developments by the
Explosives Division of the OLIN MATHIESON
CHEMICAL CORPORATION Have Proved to be

_ 1 Ideal Solutions to a Variety of Jet Age Problems.

Many tough missile and aircraft problems have
yielded 1o speedy solutions with the specialized
aid provided by Olin Explosives Division experts.
Recently, new developments by leading aircraft
manufacturers have greatly been expedited by
the unmatched knowledge and know-how Olin

automatically places at the disposal of a manu-
facturer. If there 1s a possibility that any of your
own problems can be answered through a creative

OLIN SOLID PROPELLANTS utilization of solid propellants or explosives, a call
ARE READY FOR USE IN THE to East Alton today may well prove an important

step to a rapid solution.

FOLLOWING APPLICATIONS

« Missile Propulsion Units, Boosters «

and Sustainers, ATO Motors

s o0lid Propellant Turbo Jet Engine

Starter Cartridges »
« Gas Generators and Auxiliary
Power Units "

Power Packages for External @

Stores, Canopies and Pilot Feang. math
Seats Forced Ejection Systems EXPLOSIVES DIVISION

High Explosives, Ignitors, Fuses,
Detonators, Flares, Pyrotechnics

OLIN MATHIESON CHEMICAL

CORPORATION

Explosive Formation of Metal Parts
EAST ALTOMN, ILLINOIS
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" ww o ey highest quality

canopy covers...
interior trim ...insulation
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.........

Backed by more than 100 years of extensive laboratory facilities in
the hands of expert research engineers — SAWYER'S Coated Aviation
Fabrics set the standard for the highest quality product available to the

aircraft industry — vinyl-coated cotton, nylon, glass cloth and other syn-
thetics. Contact your nearest representative or write us for samples of our
Specialty Aircraft interior and exterior coated fabrics as well as our up-
: : - holstery fabrics for interior trim with our Aircraft Finish — manufactured in
] s all types, colors, weights and widths to government and AAF specifications.

THE H. M. SAWYER & SON CO.

Coated Fabrics Division ... Established 1840
WATERTOWN 72, MASS. WAtertown 4-0520
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FROG BRAND @

NEW YORK: Walter . Schutt, 18 East 415t 51,, MUrray Hill 5-34611; William E. Mitchell, 15 West 26th 5t., MUrray Hill 6-8750
ATLANTA: Maurice E. Woods Co., 83 Coin 51, N.E,, CYpress 4218 CHICAGO: D. Russell & Co., 331 South Peoria 51, TAylor 9-7471
CINCINNATI: Lee & Storrs, 2111 Carew Tower, CHerry 1-1844 DALLAS: W. L. Mellor Co,, 1507 Dragon St., RAndolph 8479
DETROIT: E. ). Ewing, Inc., TRinity 1-4040 KANSAS CITY: W. L. Mellor Co., 2603 Warwick, GRand 4850

LOS ANGELES: John Sweeten, 516 South 51, Andrews Pl., DUnkirk 7-2587 SEATTLE: R. C. King, Inc., 117 Madison St., SEneca 1740
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LARGE-SIZE refrigeration piping leads to
intercooler (lett) and test wing (right).

supported stand which is equipped with
a thrust-measuring mechanism,

In the area bebween the test cells
and exhauster wing are three specially
designed coolers—one for cach of the
two altitude chambers and one for the
turboprop engine exhaust. They can
knock temperatures from 3,500F down
to 1751 in the space of a few fect.

Exhauster Wing

The exhauster wing, which is cur-
rently being doubled in size and
capacity, contains seven De Laval turbo-
exhauvsters. In the Arst stage, four ma-
chines, each powered by a 4,500-hp.
clectric motor, can simulate altitudes up
to 23,000 ft. In the second stage, two
exhausters driven by 3,500-hp. motors,
brings the altitude up to 44,000 ft.
Third stage, a single exhauster requir-
ing 3,000 hp., takes test cell altitudes to
65,000 ft,

Other equipment m the building in-
cludes silencing provisions, coolers and
an extensive air circulation system to
ventilate the building,  All exhauster
air pumping equipment is intercon-
nected by large-diameter headers and
air Aow is controlled by oversize gate
valves—some three stories high.

As in the blower wing, almost of the
building’s flooring is removable metal
grating,

Mew Additions

Navy spokesmen sketched these ad-
ditional details of expansions, either
under way or planned, for NATTS:

* Blower wing will be extended to ac-
commodate one additional blower and
motor equal in capacity to each of the
three now installed.

® Altitude test cell currently in the
design stage will be somewhat larger
than the two existing cells to handle
large future engines. Associated equip-
ment will also be able to create higher

AYIATION WEEK, October 17, 1955

temperatures—up to 350F—to simulate
ram heat rise. Ecsign of the cell itself
will differ from existing units in that
hinging rather than telescoping action
will open the chamber,

® Environmental test cell is being
planned to submit gas turbine engines
to a varictv of severe climatic condi-
tions.,

® Accessory test cell, where engine ac-
cessories will be subjected to the same
temperature and altitude extremes as
thu engines themselves, is in the plan-
ning stage.

Auxiliary Facilities

Auxiliary facilities of NATTS include
1 pumping station on the Delaware
River two miles away, with capacity of
5.000 gpm. Water is pushed through a
20-in. main to a water treatment plant
from which it is piped to a 1.2-million-
gal. reservoir. Above the reservoir is a
group of 12 water towers, cach
cquipped with a large-diameter cooling
fan. With normal ambient temper-
atures, each tower has a capacity of
5,000 gpm. and can drop water tem-
perature from 135F to 90F. Sixty-
mch reinforced concrete pipes bring
water to the towers from the facility’s
various intercoolers, heat exchangers and
exhaust coolers under a pressure of
100 psi.

Recirculation  of  cooling  water
through the towers means that the
pumping station needs onlv to re-
plenish water lost through evaporation.

NATTS also has an clectric sub-sta-
tion into which 13,200-v. current is
piped  through underground cables
scaled in oil and nitrogen.

This newest Navy acronautical test
lab is under militarv command; tech-
nical coordination under the Com-
mander, Naval Air Development and
Material Center, Johnsville, Pa.; juris-
diction under the Fourth Naval District,

School Expands

Rio de Janeiro—The Institute Tech-
nologico de Aecronautica, Brazil's ver-
sion of MLLT. with the emphasis on
acronautics, has begun an important ex-
pansion program. New projects melude
an airport with two-and-one-half-mile-
long landing strips, an all-concrete wind
tunncl and an engine division using ma-
chinery from a World War II Packard
Rolls Rovee airplane engine factory in
the U.S.

P&W Increases Space

Pratt & Whitney Aircraft plans to
double the production space of its
North Haven Conn., plant. The com-
piany expects the addition—500,000 sq.
ti. of production floor space and 100,-
000 sq. ft. of office floor space—to be
ready for occupancy by mid-1956.

One-Half the Size
One-Third the Weight
of the Standard BNC!

MINIATURIZED

wew DAGE DM sepves

COAXIAL CABLE CONNECTORS

& "

! \

i * weatherproofed and sealed
+ quick disconnect
« vibration proof

\
i
|
I
« mechanically rugged |
+ withstand extreme temperatures |
» heavy silver plating I
can be adapted to any minia- :
ture cable ;

[

|

|

* requires no special tools for
assembly

+ all general types available

o R —
L]

\
v Phone » Write . Wire |
I

"" for samples and detfailed
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=
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DAGE ELECTRIC COMPANY, INC,
BEECH GROVE, INDIANA
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For SUPERIOR PERFORMANCE
Do A —

Across the country, CECO’s field service engineers are quickly available to assist our
customers with expert application engineering and supply on-the-spot information. Acting
as liaison between our West Hartford plant and aircraft and engine manufacturers every-
where, these specialists alse bring important information from the field to our design and
production departments that helps us anticipate and better meet the fast-changing needs
of the aviation industry.

FOR A MORE COMPREHENSIVE PICTURE

of all the Chandler-Evans Pumps, Fuel Controls, and Accessories, send
for your copy of the CECO Circular, “Engineered For The High And The
Mighty . . .” or simply write outlining your fuel control problems. Our
engineers will be glad to work with you to help build new standards of
performance into your next design project.

dand 1t to GRANDLER-EVANS . ..

fov Covelopment

Ny EECO
COMPLETE FUEL PUMPING AND
CONTROL SYSTEMS ...

.. - Pumps, Main Controls, Afterburner Controls, and Aceessories . . . all engi-
neered to work together as a perfectly coordinated team!

DUAL FUEL PUMP

CECO’s fully integrated facilities are available to carry your project through
from concept to inished product. Included are: CREATIVE ENGINEERING
— with the talent, knowledge and experience to develop newer, finer designs:

MANUFACTURING — with the ability to produce components with the
extreme accuracy essential to high performance levels; TESTING — more-
than-adequate facilities for fact-finding research and rigid final inspection.
These are some of the reasons why . . . wherever progress in the air demands
finer, more advanced fuel pumps and controls . . . you'll find a better answer
when you hand your problems to Chandler-Evans.

MAIN CONTROL

AFTERBURNER CONTROL

CHANDLER-EVANS

PIONEER PRODUCERS OF

JET ENGINE FUEL CONTROLS = AFTERBURNER CONTROLS = PUMPS = SERVOMECHANISMS e CARBURETORS e PROTEK PLUGS
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molded printed electronic circuits

Improved circuit plate assemblies are available
from IRC. Combining unsurpassed experience
in producing film type composition resistors
and precision molding skills, IRC again aids
the advance of electronics. Type MCR Printed
Electronic Circuits are fully protected by an

exclusive molded enclosure. The entire assem- L

bly is a sturdy, compact, wafer-thin unit—

B
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o m — —

AVIONICS

High-Temperature Receiving Tube
Introduced by General Electric

By Philip J. Klass

General Electric last week announced
the development of a tinv (about the
size of a transistor) ceramic-titanium
receiving tube capable of withstanding
the mtr:,mr.h high temperatures and
shock found in supersonic aircraft and
missiles,

Although the first tube-tvpe available,
the 6BY4, 15 aimed at the television-
receiver market, GE officials plan to de-
velop a full line of micro-miniature
ceramic tube tvpes for avionic and mili-
tarv clectronic applications. Some of
these units could be available m 12 to
15 months, a company spokesman told
AVIATION WEEK,

The unit is a high-mu, low-noise
triode capable of operating up to 900
mc.  Samples have been operated suc-
cessfully at 500C for more than 500 hr.

4 spokesman savs that the seals remain
airtight at temperatures above 700C,
Titanium finds its first use in vacuum
tubes for two very un]J[thLmI reasons:
e Easily de-gassed. GE discovered that
bitanium, unbke many other metals,
need only be heated to 700C for a short
period to release all internal gas.
Thereafter, increases or decreases in
temperatures produce no further gassing.
This is important because gas sealed
mto a vacuum tube, or released after
sealing, causes deterioration of the
cathode oxide coating, shortening tube
life.
® Excellent “gettering” properties, Ti-
tanitm c]t'nmmtu the need for conven-
tional “getters” because it absorbs g TASCS
within Iht_ tube.

Characteristic Advantages
Many of the 6BY4's advantages over

Far From Dead

“Since the revolutionary development
of the transistor, there has been a tend-
ency in some quarters to assume that the
vacuum tube 15 a dead duck. Other
thoughtful persons have expressed con-
cern that research and development on
vacuum tubes might become neglected
in favor of semi-conductor research.

“But the remarkable achievement of
minture ceramic vacunm tubes, with
their exceptional capabilities at micro-
wave frequencies—and their phenomenal
high-temperature tolerance—which the
transistor can not even approach, shows |
that the vacuum tube art is far from
dead.”"—Dr. C. G. Suils, vice president
and director of research, General Electric.

climinates the long leads running from
clectrodes to base pins emploved m con-
ventional tubes.

e Reduced coupling between cathode
and plate results from effective shielding
provided bv the grid and its titanium
support.

® Reduced inter-clectrode capacitance
results from the use of extremely small
clectrodes.

ideal for automation. "‘"'“ e Subjected to standard noise and micro- its glass-envelope predecessors stem di- e Rapid electron transit time results
i ';'un'ﬁ.n-l;ﬁj.n . phonic tests, the 6BY4 has failed to rectlv from its microminiature size and  from the extremelv close electrode
:. SRS ONE | lLt[{] {.h}!u measurable microphonic out- i.lillt{:.'lll:l{:ﬂﬁh‘l}chun_ For example: spacing.  For example, when the tube
¥ N EJI_I . SAVS, cauce inductance at ven fllf"h 15 {]I]L[.]h”n‘ 4.,]*;.1{_1““ bebween 5__'”[] and

Hnulur.r._rt 15 the 6BY4's ]1i5_:h—g;1iu, frequencics stems from the short, :;hru: cathode 1s onlv 0.0006 in. However, a
I{.I'l.'l.'I']'IﬂIS{_'. |11g11_frrqurnr§t'L:ll.'lnl{'l;unatt'ts connection to internal electrodes made GF HI}HLLHH]IE] savs, this spacing may
which makes 1t attractive for use in  possible by the titanium washers. This  have to be inc reased for tubes {]LHLHL{i
UHF tclevision tuners, GE says, The
new tube is expected to cost TV mann
tacturers around two dollars, a com-
pany spokesman says.

Type MCR features |

= 4l U 4 UNIFORM SIZES
0 AB&AC—D.127" THICK

* competitively priced e
D—0.138"" THICK

* better temperature coefficient
* no possibility of ""shorting”’
* gasier handling

* greater moisture resistance
* less load-life change

¢ yniform terminal spacing

vnaffected by vibration Stacked Construction

In external appearance, the new GE
tube resembles the stacked ceramic re-
. cerving tube developed by Eitel-McCul
lough (AW Aug. 22, p. 61). The GE
| version 1s considerably smaller than the
Eimac tube since it must operate at
higher frequencies and has a lower
power rating.

e S

* triode coupling circuits ;

i Pa_ckaged fnr Antumatlun

= yvertical integrators

* coupling circuits * interstage connectors of

—————

* diode filter circuits audio amplifiers The 6BY4 measures onlvy & in. in
SEND COUPON FOR diameter and 2 in. long; the Eimac twin-

IRC DATA !UI.I.ETIH ] trjndv measures about 3 . in diameter

and 3 n, long., However, future low-

thuLnu |]:|C"iu_1' power versions of the
GE tube mav be somewhat larger than
the 6BY4.

The tube is built up from three
ceramic spacers which support and e
sulate two htaniom “washers” and 3
titanium end-cap which functions as
the tube’s anode (see photo, p. 72)
Mame The titanmmm washers serve as a means
of support and external electrical con-

INTERNATIONAL RESISTANCE CO.
Dept. 153, 401 N. Broad 51., Philadelphia 8, Po.

In Conodo: International Resistance Co., Lid,

Toronto, Licensee

Send Bulletin describing MOLDED Printed Circuits:

b nection to the tube's electrodes.

Address GE is secretive about the processes, |

- -— developed by its rescarch lab, which arc .
S —— used to weld the ceramic and titanium ' : . '

and to evacuate the tube.

However, CERAMIC RECEIVING TUBE (at right) is dwarfed by conventional miniature tube (left).
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RUBBER TREADS . . . a wide choice of
treads suited to all types of floors, includ-
ing Darnelloprene oil, water and chemical-

resistant treads, make Darnell Casters and

Wheels highly adapted to rough usage.

RUST-PROOFED . . by zinc plating,
Damnell Casters give longer, care-free life
wherever water, steam and corroding chem-
icals are freely used.

STRING GUARDS . . . Even though string
and ravelings may wind around the hub,
these string guards insure easy rolling ot
all times.

LUBRICATION . . . all swivel and wheel
bearings are factory packed with a high
quality grease that "stands up” under af-
tack by heat and water. Zerk fittings are
provided for quick grease-gun lubrication.

DARNELL CORPORATION, LTD.

DOWNLY (LOF AMGELES COUNTY) CALIFORMIA
80 WAIKER ITREET, MEW YOIE 13, NIW YOIRK

Y4 WNONTH CLINTOM STRLEY, CHICAGD &, INLIMOLE

12

REFERENCE PLANE

OXIDE COATED
CATHODE

ANODE

GRID

/— GRID RING

SUPPORT
CYLINDER

L

E—- CATHODE RING

HEATER

HEATER
BUTTONS

INTERMAL CONSTRUCTION DETAILS of GE micro-miniature ceramic tube, type 6BY4.

el Rl GRID

F- L =

 INSULATOR
W _
. LS

AT g : GRID

HEATER

INSULATOR i HEATER CONTACT
y i O BUTTONS RING
ol /
"H:A‘FEE
RID CATHODE SUPPORT
. : / CYLINDER
ANODE
INSULATOR .
' - CATHODE
RING

PENMCIL POINT
FOR SCALE

SMALL SIZE of clements in the 6BY4 is emphasized when placed alongside pencil pomt.

to operate under vibration and shock

encountered in awcraft and missiles,
GE has released f{:]l{m'jng hgures on

performance charactenstics of its 6BY+4,

measured at 900 me., in a grounded-grid

circuit, with 10 me. bandwidth:

e Power gain: 15 db.

® Noise factor: S db.

s Amplification factor: 100

¢ Transconductance: 6,000 micromhos

e Plate voltage: 200 v.

¢ Filament: 6.3 v.

Future Plans

GE ofhcials say future plans for avi-
onic and military micrormmature ce-
ramic tubes includes low- and high-mu

tvpes, as well as power amplifiers, m
both triode and multi-clement tyvpes.

Another project on the GE agenda
i5 to develop mechanized assembly tech-
niques and machines for tabnicabing its
ceramic tubes, which at present must be
assembled under microscopes,

Both from the standpommt of sizc
and intemal  construction, the GE
ceramic tube appears less casily adapted
than the Emmac and Sylvania ceramic
tubes to mechanized assembly.

However, from the standpoint of
mechanized placement of the completed
tube in printed circuit boards, the GL
tube appears to have a very slight ad-
vantage over its two competitors.
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INFRA-RED LAMPS RAISE AMBIENT TEMPERATURE TO -+125C.

NEW G-E TANTALYTIC® CAPACITORS
OPERATE AT +125°C AMBIENT

_LIFE TEST AT WEV-125°C

s
|

f'ﬁ'ﬂ'_“"m. TEII.F

OF INITIAL CAFACITY
=

=

: | - \ 120~55°C
a1 = b

\

00 1000 18,000
TIME IN HOURS

LONG LIFE of G-E high temperaoture Tantalytic capacitors
is shown by this graph of life vs loss of copacitance for
typical 100 valt d-c unit,

200, PERMISSIBLE APPUIED WVDC AT DIFFERENT TEMPERATURES
- ) |4
= :&
- ot e
E ----‘-._____---‘
ST = | 100% AT 257 C
= H
2
=
= |
=
=
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® Both polar and nunp-ufur constroection,

e Chemicolly nevtral electrolyte . . .

minimizes corrosion danger.

Available in ratings from 36 uf
at 100 VDC to 180 uf at 30 VDC

Designed to operate at 4125 C for 1000 hours with not more than 209
loss in initial 425 C capacitance, General Electric's new high-temperature
Tantalytic capacitors meet the tough requirements of miniaturized
military equipment,.
FOIL CONSTRUCTION assures the same long life, high quality, and stable
operating characteristics provided by +85 C Tantalytics. Unlike other
types of Tantalytic capacitors, the foil construction also offers:

e Excellent mechanical stability . . . freedom from electricol noise under shock and vibration.
o Excellent reliobility ot rated temperotures . . . extended life of temperotures below 125 C,

AVAILABILITY: G-E high-temperature Tantalytic capacitors can be ob-
tained now in sample quantities for evaluation and prototype use. Produc-
tion lots will be available by Septermnber in the following standard ratings:

uf Case 1 uf Caose 2 uf Case 3
‘lrﬁ“ﬂﬂ-' _}_:-qr:: :.H'lr.: .Illllli.u- :.If"rI"I %Hx -_.I;I,r.l:r %Hx 1"_,-‘.'-"” Hrr
30 180 110 55 i
50 100 , &0 30
75 &0 | 36 18
100 36 : 24 12

For more information, see your G-E Apparatus Sales Representative or
write for Bulletin GEA-6258, General Electric Company, Section 442-27,
Schenectady 5, New York.

B 95 s s 151
OPERATING TEMPERATURE °( :

HIGHER VOLTAGES than 100 VDC can be applied . . .
with no loss of life . . . at ombient temperatures below
rated 4125 C as shown above,

*Reg. frode-mark of General Eleciric Co.

Frogress [s Our Most Important Product

GENERAL @3 ELECTRIC
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VITAL TECHNICAL INFORMATION ON ENGINE
PERFORMANCE 13 gathered by G-E tech reps at
military bases in 26 countries, Their regular
reports, sent back to G.E., include operating
record of each engine, servicing problems en-
countered, recommendations for improving re-
liability and performance.

=]

BATTERY OF IBM MACHINES CONSOLI-
DATES FIELD REPORTS which are then
analyzed by G-E statisticians. Complete
information on each part of all opera-
tional engines enables G-E engineers to
improve existing powerplants, as well as
recommend long-range design advances. achieving this record.

A new G-E record—J47 engines

on F-86F’s are now accumulating . . .

33,000 hours per in-flight shut-down

Another record for rehability has been set by
General Electric J47 jet engines.

From January, 1953-December, 1954, all J47's
powering North American F-86F's amassed a
total of 33,000 flight hours for each incident
requiring engine shut-down. Indicative of G-E
powerplant dependability, this mark was set
despite casualties in Korean action.

In the same two-year period, the J47 enabled
Boeing B-47 Stratojets to run up a cumulative
24,000 engine operating hours per shut-down.
During this time, B-47's logged a total of over
1,700,000 hours in the air.

Compared to commercial and military piston
engine operations, this new record shows that
the J47 averages about twice as many engine
flight hours per shut-down. Such reliability, plus

simple design, points the way to more and more
applications for G-E jet engines.

5,500,000 MILES A DAY —Each day at USAF
bases around the world, G-E J47's are flying
over 5,500,000 miles, or the equivalent schedule
of an airline with 340 four-engine transports.

Analyzing, recording and applying this un-
matched operating experience (see below), Gen-
eral Electric has been able to deliver steadily
better production engines to our Armed Forces
and—most important—faster development of
new powerplants.

Looking ahead, for example, G.E. is now testing
an engine designed for supersonic speeds. And
even more advanced powerplants, both jet and
atomic, are in early development stages—
another reason why, at General Electric, "'Prog-
ress is our most important product.” 23213

ﬁagms ls Our Most Important Produet

GENERAL @3 ELECTRIC

DESIGN IMPROVEMENTS ARE QUICKLY AP- INCREASED AIRCRAFT AVAILA-
PLIED TO HARDWARE at G-E engine plants. BILITY, reduced maintenance time
Over 20,000 such improvements have been and costs are important benefits of
made in the J47, raising allowable time before G-E engine analysis. Top Air Force
overhaul to 1200 hours on some models. Field operational engine, the J47 will

service analysis has been a major factor in have logged over 9,000,000 flight
hours by December, 1955,



10 ALL EXECUTIVE AND PRIVATE AIRCRAFT OWNERS:

We know how much you respect the experience of the major airlines in selecting
the best flight equipment. Here are the facts ... supplied by the airlines themselves as of

September 1, 1955, on their choice of spark plugs both for the demanding turbo-compound

engines and other reciprocating engines.

TURBO-COMPOUND ENGINES AIRLINES USING CHAMPIONS IN OTHER PISTON ENGINES

Ai.rlinu = e St Plos ':E:l'girgl:ul;,:i? :“ EE E:L" HEF:J;ing - " AEROVIAS REFORMA, 5.4, . TRANS-TEXAS AIRWAYS . LOIDE AEREC NACIONAL /A : REAL 5/A-TRAMSPORTES AEREOS
ANERICAN T, 57 == 1= i‘:ﬁumpiun Y e P oy VIACAD AEREA SAD PAuL{}_sm «  SOUTHWEST AIRWAYS «  UNITED AIR LINES «  WESTERM AIR LINES «  TRANSP. AEREQS DE YAJALON, S.A.
DELTA C&S DC-7 = 10 Champion 40 < SERYV, AEREQS DE CHIAPAS, S5.A. =  LINEAS AEREAS UNIDAS, S.A. =  AEROVIAS VENEZOLANAS, S.A. » AEROVIAS NACIONALES DE COLOMBIA
EASTERN DC-7 Yy Other It 36 ] ALLEGHENY AIRLINES =  AMERICAN ARUNES  «  BRANIFF INTERNATIONAL AIRWAYS, INC. «  CALIFORNIA CENTRAL AIItLIHEE._ «  CAPITAL AIRLINES
NATIONAL ;.E ;?C ]i E:I::::Piﬂﬂ 13 6; - cEmL.-.l__ HHHHES- *  MARITIME CENTRAL ARWAYS «  ISRAEL AIRUNES, D, +  SERVICOS Amﬁﬂs-:iumm DO SUL, LTDA. = COMNTIMENTAL AIR LINES
NORTHWEST L1049G i 4 Champion 16 T COLOMIAL AIRLINES . DELTA-C & 5 AIR LINES, INC. . EASTERM AIR LINES : FLYING TIGER LINE  « FRONTIER AIRLINES
F;E*I:ITEH;LET N DC-7 I 9 Champion 26 10* CAT 1.Ht-::mmur£n » NATIOMAL AIRLIMES = MORTH CENTRAL ATHLFHE; . HDHTHEAET. AIHrLIHEE « MORTHWEST AIRLINES, INC. » PACIFIC NORTHERM AIRLINES
TRANS-WORLD L1049G | 20 _ Champion 80 - & SOUTH AFRICAN ARWAYS = AIRFRANCE =  SABENA  «  PAN AMERICAN WORLD AIRWAYS, INC. o  AEROLINEE ITALIANE INTERMAZIONALl AL ALIA)
UNITED DC-7 =] 29 Champion 100 e P _E-I.‘.IEIETE DES m.msm-nrs AERIENS DE U'EXTREME ORIENT [COSARA) . EMPRESA DE TRANSPORTES AEROVIAS BRASIL ' PHILIPPINE AIRLINES

= ol _ :
:Ii:‘ FRANCE t: E:EE-G ‘: : El:::piﬂﬂ 15: 43* = -DEIEP:IT AIRWAYS LTD, . AIR CEYLOMN LIMITED . AIR-IMDIA, LTD, . CAMADIAN FACIFIC AIRLINES, 1.1|:+,_ . CANTAS EMPIRE AIRWAYS, LTD.
TRANS-CANADA L1049C 7 Champion 28 i COMPAGHIE AIR ALGERIE » AEROMAVES DE MEXICO, SA. « IRANIAN AIRWAYS + FLUGFELAG ISLANDS, H.F. (ICELAND AIRWAYS LTD,) &  AIR TAHITI
EEﬁggﬁE:ﬂ . L1049D 4 Champion 16 T CA;IEEEAH-MLAHTEC AIRLINES, INC. » TRANSPORTES AEREGS NACIGNAL LTDA » COMPANIA CUBANA DE wlacu.:-r-:, S.A. + GARUDA INDONESIAN ARWAYS N.V.
LUFTHANSA | L1049C -, Ehﬂpiﬂﬁ ; T8 R ' UNION AERCMARITIME DE TRANSPORT . AIR-INDIA INTERNATIONAL, LTD. . SCAMDINAVIAN AIRLINES SYSTEM . NATIONAL GREEK AIRLINES

* Evaluation Test LLOYD AEREQ BOLIVIANO SA.  »  THAI AIRWAYS CO, LTD. «  PANAIR DO BRASIL, 5.A. =  DECCAN AIRRWAYS LTD. «  BHARAT AIRWAYS LTD.

CHAMPIONS WEST COAST AIRLINES +« AIRWAYS (INDIA) LTD. « TURKISH STATE AIRLINES « TRAMS-CANADA ARLUMES « OTARK AIRLINES = AEROVIAS GUEST, 5.A.
TOTAL LIFE &15 HOURS =
CHAMPIONS TRANS-WORLD AIRLINES, INC, . COMPANHIA ITAU DE TRAMSPORTES AEREOS . LIMEE AEREE ITALIANE 5.F,A, . KLM ROYAL DUTCH AIRLIMNES

USED IN 518 ENGINES

LIMEA AEROPOSTAL VEMEZOLANA = CENTRAL AFRICAN AIRWAYS CORP. = TRANS-AUSTRALIA AIRLINES . COMPANLA DE AVIACION “"FAUCETT" S.A.

- — —

—— _— CIA. MEXICANA DE AVIACION, S.A. " BRITISH COMMONWEALTH PACIFIC AIRLINES, LTD.
P2\ Y ¥
COMPETITIVE PLUGS asati —— "t - PAM AMERICAN-GRACE AIRWAYS, INC. » PIEDMONT AIRLINES = CATHAY PACIFIC AIRWAYS, LTD,
TOTAL LIFE 446 HOURS varic 4\ T F I.I i " ETHIOPIAM AIRLIMES, INC. =« AEROLINEAS ARGENTINAS «  HAWAIAN AIRLINES LIMITED
I' e
i @ AER LINGUS = SLICK AIRWAYS . TRANSPORTES AEREOQS MEXICANOS, 5.A,

JAPAM AIR LIMES = PIOMEER AIR LINES « SOUTHERM AIRWAYS « SWISSAIR

CHAMPIONS
USED BY ELEVEN AIRLINES

\
N e
N 4

HOLLINGER UNGAVA TRANSFORT . AIR SERVICES OF INDIA, LTD,

MOHAWE AIRLUMES +« BRAATHENS SOUTH-AMERICAN & FAR EAST AIRTRAMSPORT

COMPETITIVE
PLUGS USED IN 158 ENGINES

You Want The Same Safety And Performance The
Airlines Demand . . . Make Sure You Get It! Specify

Champion Spark Plugs!

COMPETITIVE PLUGS
USED BY TWO AIRLINES
AVERAGE
| ACTUAL
AIRLINES

TOTAL LIFE

ENGINES



MORE SPEED—230 m.p.h. @ 70% power (260 |
m.p.h. maximum). MORE RANGE—1400 miles nor- r
mal range (1600 miles maximum). MORE LOAD— | !
7,000 lbs. gross (2750 |bs. usable). These are but

three of the outstanding features in the new super- |

charged .- ,

ALK
(/A

For complete information see your nearest Aero Commander
distributor or write for Catalog 128-S

-680-

AERO DESIGN & ENGINEERING CO * TULAKES AIRPORT * P.O. BOX 118 # BETHANY, OKLAHOMA
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New Avionic Equipment Proposed
As Aids for Air-Traffic Control

Washington—Confronted by the cer-
tainty of even greater airspace conges-
tion, delegates to the Radio Techmical
Commussion for Acronautics here, pro-
posed and examined new avienic equip-
ment and technigues for safely control-
ling the mcreasing numbers of new and
faster aircraft. Among the various pro-
posils:
® Development of new light plane VHF
receivers incorporating a wider range of
channels to speed up tower-to-plane
commumcation.
® Modifcation of flow-control proce-
dures to give planes with the greatest
number of communication channels
priority.

e Continued expansion of the Civil
Aeronautics Authority’s “peripheral,” or
remote, VHI' facilities enabling air
route traffic controllers to talk ciin::;'tlj.'
with aircraft several hundred miles awav.
® Development of an air trafhe control
signaling svstem (ATCSS) capable of
transmitting ulz-.lrm.huns weather maps,
cte., to individual aircraft.

¢ ATC transponder beacons to improve
the potential of ground radar as an air-
trathc-control device.

e [nstallation of autopilot approach
couplers that automatically fly an air-
plane down the ILS localizer and glide
slope beams (United Air Lines already
has a number of these installed in their
planes).

* Formation of an air trafhic control ad-
vistory team to assist Air Navigation De-
velopment Board engineers on a con-
tmuimg basis.

(The proposal for the establishment
of an air traffic control advisory team
was made by Sam P. Saint, veteran
airline pilot and consultant to the Aar
Navigation Development Board. For
detailed account of his views on the
problem of trafhic control—and the
cqually-strong ones of Lt. Gen. Joseph
Smith, commander of the Military Air
Transport Service—sce Aviarion WEEK
Oct. 10, p. 15.)

'runk C. White, a member of the
Air Transport Association’s air naviga-
tion and trafhc control group, called
tor the development of new communi-
cations’ equipment for light plancs.

Pointing out that the airlines are fast
cquipping their fleets with new VHF
receivers with 50 ke. channel spacing to
double or quadruple the number of
channels available, White told RTCA
that the hghtplane operator who wants
to flv into congested terminal areas un-
der instrument (IFR) conditions must
ke able to increase the number of avail-
able channels in his radio equipment.

Most of today's hghtplane radio trans-
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mitters have only six to eight communi-
cations channels as compared with the
560 channel sets the airlines are now
buyving, White said.

A lightplane entering a congested
terminal area must communicate suc-
cessively. with approach control, local
control and, sometimes, precision radar
control operations. At each shift, the
lightplane operator must re-tune his
VHE non-crystal controlled receiver
mdm]ﬂh frlr:qu:_lll'h asking the tower
for a “voice count” to be sure it 15 prop-
erly tuned. The result 1s mereased de-
lays in the entire system, White said.

Industry Challenge

White challenged the avionics indus-
try to develop a low-cost $300-400),
light-weight private flver VHF set,
crystal-controlled, capable of operating
at cach and evervy 100 ke, channel be-
tween 118.1 and 126.7 me. Recognizing
that this would probably require the use
of crystal-saving circunitry, now employved
in the more expensive airline-type
equipment, White said that an accept-
able altemative would be a 20-channel

set whose channels could be changed
casily to any required frec |IL1'LI1L'L merely
by |:=!u ging in new crysta

He also g:mpmcd a modification of
the present Aow-control, used under ad-
verse [FR conditions, in which aircraft
may be prohibited from entering or leav-
ing a congested terminal area until the
trafic control svstem  “catches up.”
White suggested that flow control
might first be exercised on the basis of
an m(hndu 1l aircraft’s communications
capability i.e. a plane with more com-
munications channels would be given
priority over one with only a few chan-
nels.

This, White believes, would not only
case congestion of over-crowded radio
channels, but would provide incentive
to lightplane operators to increasc their
radio capabilities.

Max Karant, of the Aircraft Owners
& Pilots Assn., rephied that it should
be possible to expand communications
capabilitics of private aircraft to meet
their operational needs, but he cau-
tioned against mandatory increases in
channels for all private operators. Ka-
rant pointed out that private flyers have
bought nearly 35,000 VHF sets from
two nr.ﬂnr manufacturers and that these
should not be obsoleted arbitrarily.

John H. Hilton told the RTCA that
the increasing use by the CAA of long

Tacan Status Report

ference free channels.

CTIZINEETS,

of the continental air defense system.

in event of failure, Taylor reported.

Two major investigations which may determine whether Tacan becomes the
nation's Common System navigation aid are scheduled to be completed within 60
days, according to Col. J. . Taylor, Jr., director of the Air Navigation Development
Board. In his status report to the RTCA, Tavlor said:

e Determination of the number of interference-free Tacan channels, under way at
Airborne Instruments Laboratory should be completed by Nov, 1

® Airspace coverage nav-did requirements to provide airways-type service from sea
level to 75,000 feet and area type service from 18,000 to 75,000 ft. is complete.
Studies of area-type service down to the earth’s surface is under way. These results
have not been made public pending completion of the number of available inter-

® Channel requirements for Tacan to enable it to provide the desired airwavs and
area tvpe service is under study by the National Burean of Standards and should
also be ready by Nov, 1. In making the determination, NBS must establish what
Tacan performance may be expected in the 1965-70 period, including the perform-
ance from low-power Tacan stations with ranges of 30 and 100 miles. Characteristics
and performance measurements which can be uwsed to predict this performance, for
both airline and private type equipments, arc being obtained by AIL and NBS

Taylor reported that the Joint Chicfs of Staff has furnished ANDB with a state-
ment which, in effect, reaffirms the military requirement for Tacan to meet the needs

The CAA's Technical Development Center is redesigning the military Tacan
ground station equipment (URN-13) to make it suitable for common system use,

i||c1uding such things a% |:|Imr'i!|.in11 for dual E{]uipm['ﬂl' with antomatic switchover

He said he believes that the omnirange and DME functions of Tacan should be

made available to civil users on a separate-function basis, and that a lightweight,
low-cast Tacan receiver should be developed. (Federal Telecommunications Labs has
demonstrated such a unit.) However, Taylor cautioned that the mcreased bearing
accuracy available from Tacan should not be seriously comprised in such low-cost

lllﬂdi."l'_‘r'.




Before you decide who's going to build it...

You're wise to get
a bid from BLISS

The reasons are quickly summed up: flexible  civilian. Whether you want a few hundred-ton
manufacturing facilities backed by long ex- units or many thousands of small parts weigh-
perience and a record of successful perform- ing a few pounds each, be sure to check with
ance on past contracts, both government and  Bliss before you buy.

BLISS offers you. .. the experience gained in the production of equipment like

¢ aircralt carrier catapults e 20 mm machine guns e gun mounts e ammunition
machinery e torpedoes e shells e tank cupolas

plus facilities that include « 11 U.S. plants—two million square feet of floor space and, at
present day values, about a $44,000,000-inventory of metalworking tools @ Four foundries pouring
steel, iron and Meehanite castings, including the largest and heaviest types o Two welding depart-
ments with equipment to cut out, weld, preheat and anneal weldments weighing hundreds of tons.

BLISS

E. W. BLISS COMPANY, General Offices: Canton, Ohio

CATAPULTS » ARRESTING GEAR # MACHINE GUNS
NAVAL GUN MOUNTS * SPECIAL MACHINERY

SINCE 1857 _ a nam

Plants at: Canton, Cleveland, Salem and Toledo, Ohio; Detroit and Hastings, Michigan; San Jose, Californio; Midland end
Pittsburgh, Pennsylvania; E. W. Bliss (England) Lid,, Derby; E. W. Bliss Co. (Paris), France.
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ringe radar for trafic control makes
such direct communications even morge

important.

Present CAA plans call for the -
stallation of 64 additional peripheral
VHF (and UHF) stations bv 1960.
Another 46 “high-site” installations arc
planned to give maximum  possible
line-of-sight range.

Each mdividual VHF frequency, Hil-
ton said, will be paired with a discrete

UHF frequency (used by the military

SCIVICOS).

This will enable pilots to hear all com-

munications between eround controllers
and other aircraft in the area, both civil
and military.

“Private Line”

Vernon Weihe reported that an air
trafhc  control  signaling  system
(ATCSS), capable of transnutting rou-
tine instructions, weather maps or a
snapshot view of a ground radar scope
to individual aircraft, relieving over-
lvaded voice channels, is now in the
cmbryo stage. The information will be
displaved in the cockpit on a bnght
storage-type cathode ray tube, such as
those developed by Hughes, Radio Cor-
poration of America, Famsworth and
Ravtheon.

The Melpar ATCSS system can op-
crate with conventional VHF equip-
ment, through the addition of suitable
adaptors, Weihe said. Information trans-
mitted from the ground is suitably “ad-
dressed” to the mdividual aircraft for

which it is intended and is not displaved
in the cockpits of other aircraft.

Weihe indicated that the airplane’s
ATCSS adaptor could be set up to
transmit back to the ground informa-
tion on the plane’s bearing, distance and
albitude when suitably mterrogated.

The Mclpar ATCSS system requires
a bandwidth of 800 to 3,000 cps., de-
pending upon the quality of picture
required in the cockpit for presentation
of maps and similar information.

Although Weihe did not ndicate
how far off the operational use of
ATCSS might be, Frank White est-
mated that the “private hine™ 15 “at least
five to scven years awayv—even if we
could rcach agreement today on what
the svstem should be.”

Radar Beacon Progress & Problems

Although all civil and military agen-
cies agree in principle that ATC trans-
ponder beacons hold considerable prom-
ise of improving the uscfulness of
ground radar for air trafhic control, cer-
tain problems must hrst be solved before
the new aid can get into widespread use,
S. B. Poritzky, of Acronautical Radio
Inc., told the group.

Poritzky read a CAA statement which
rcported that “significant unresolved
problems (will) . . . control the actual
dates of implementation.” The CAA's
Technical Development Evaluation Cen-
ter currently is attempting to work out
some of the problems. If they are suc-
cessful, three trial installations on ASR

aalh

Bell Wire-Wrap Process

radars in the New York area should be
in operation by September 1956, with
ASR installations to follow at Chicago
and Washington.

Trial beacon installations on long
nnge trafhic control radars at N Y.
International, Washington, and Nor-
folk are also planned.

Moving Cautiously

If the CAA appears to be moving
cautiously, some of the beacon system
prablems  which Poritzky  discussed
show why. For example, in congested
teriminal  areas, airbome transponders
will be interrogated by several ground
radars, which mav overload the trans-
ponders, effectively incapacitating them,
I'or the same reason, replies to the in-
terrogation of one ground radar will be
rceeived by all others in the area and
will appear on the latter’s scopes as
mterference pulses.

Another problem stems from the fact
that the beacon system operates at 1,030
and 1,090 me., right in the middle of
the band assigned to Tacan. This may
lead to Beacon-Tacan interference un-
less Tacan vacates these two, and pos-
siblv adjoining channels,

A report on the results RTCA's Spe-
cial Committee 18 studies and United
Air Lines operational experience with
autopilot approach couplers suggests
that more airliners and business aircraft
will be equipped with these aids in the
near future, The joint report came from
E. A. Post, supenintendent of nav-aids

.':I.I'
¥

"

A new approach to the automation of electronic equipment developed by Bell Telephone Laboratories makes nse of BTL-developed solder-
less wire-wrap process of attaching wires to terminals. Patchwork of conventional wiring (above, left) is automatically installed by “M-+4"
ambidextrons machine (right) operating under instructions from punched tape, Machine uses two rotating spindles—one pulls wire from
reel to a connecting terminal; the other automatically cats wire to desired length. Each spindle then removes insulation from wire ends

AYIATION WEEK, October 17, 1955

as it whip-wraps the bare wire around board terminal. Afterwards, spindles pick up new wire supply and make next connection. The BTL
appraach to sutomation was hrst revealed by Aviabion Week (Mar. 8, 1954, p. 44).
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for UAL and head of RTCA’s SC-18.

Post reported that UAL has equipped
nearly all its aircraft, except DC-3s,
with autopilots and approach couplers.
For nearly a vear United has been using
the combination (at a number of
sclected airports with good approaches
and I1i%h mtensity approach and run-
wav hghts) down to minimums of 200 |
ft., f-mile visibility, whereas manual |
approaches are permitted only to 300
ft., 3 mile minimums.

On the strength of UAL's experience,
Post said he saw no reason whyv auto-
approach minimums “should not be
lowered in steps to at least 100 ft.,
mile, or the equivalent slant range visi-
bilitv, as bugs aré worked out of the
aircraft svstems and SC-18's recommen-
dations are implemented.”

The SC-18 report, when it is released,
will recommend certain  permissible
scnsitivities, linearities and alignments
for localizer and ghde slope beams, as
well as the use -::Eimprmrcd automatic
monitors to continuously check these

characteristics. A large number of the
CAA localizer and glide slope beams al-

ready fall within the presernibed toler- | T i '" ECO"OMY

Wi

ance, Post said.

EI‘E';‘:]L‘I'EI %gﬁ;:grﬂsﬂfgﬁlnllazﬂsllgrl:wiid[f | | * o @ 'N REL,AB"-’TY
s 5 e, provions loaltiude Tt f| . IN MAINTENANCE EASE
B R & e ks pesctions. Mow AN | .« . IN WORLD-WIDE SERVICE

tations on the use of autopilots and ap-
proposals for flight testing autopilots | I

and approach couplers under simulated
. malfunction conditions have been sub-
mitted to the ATA and Air Line Pilots

- | ~. - | Association, as well as other industry
AIRCRAFT BEARINGS ' groups, for comment.

’ﬂﬁféﬂj‘

» Bearing-Only Tacan—Federal Tele-

AND REMEMBER: |

Continental's Engine Re-
manufacturing Service
gives you a new factory-
remanufactured engine —
back toe zere hours and
with factory new engine
guarantee—at a low fixed

ConCaVex Design

...10° plus or minus self-alignment phone & Radio may produce a ]JI]"I.':E'U:- ;

always available flver Tacan receiver providing bearing — cost, with virtually no dead
ey . : information only, comparable to service - time. . . . Ask your Con-
...Easy relubrication without disassembly Prﬂ\’idﬂd by VOR receivers (sce p. 7. tinental Motors service

...High radial and full thrust load capacity \Illﬁﬂ%ﬂ\'iﬂTE] 15 ED'i ?Etﬂd to sell ';_mﬂ'““d“ station about this Con-
=1,000. + DME portion of the re- A q

...Exceptional shock-load LA I:':Dul-!l,‘l{' be pl'll'tli‘mﬁﬂd anid added tinental-pioneered pro
9 reserve strength later. Private fver versions of the full E":I'im "‘";h“i:h h::“:_ the

Tacan receiver, providing both bearing utility of aircraft—stimu-

LEADING BEARING DESIGN ﬁ‘; and distance, will be marketed first 2 lates their wider use,
FOQR MORE THAN 35 YEARS QQ and will become available for purchase g

carlv next spring, an FTR spokesman

A SaYS. | PARTNERS IN MAKING PRIVATE FLYING THE SAFEST MEANS OF TRAVEL
BEARING ""_' » Praise For Lear VGI—=Navy evalua-

tion of the 3-inch Lear remote vertical

DIVISION OF CHAI N BELT COMPAN gvro indicator (VGI) calls the unit the [E?ﬂ finental ME?TEFS' [ﬂfﬂﬂf&ffﬂﬁ
T finest small attitude gyvro ever evalu- - . L=
_tor Lalc - i gl e ated in jets at the Naval Air Test Aircraft Fngine [livision
' | b ' Nrite fo Shater'Bedring Division, Center.” The report praises the unit’s MUSKEGON, MICHIGAN
""""" CHWNOW A Yonugg Dewners Grova, linols. readability and recommends its use on

all future Navy fighter and attack air-
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ﬁé’sf::hl in_g ...And Sargent precision aireraft controls make that
Flap Drive power instantly available at the touch of a finger.

The design and manufacture of precision equipment
has been the specialty of Sargent Engineering Corpo-
ration for more than 35 years. For 20 years Sargent
has been providing precision aircraft control units—hy-
draulie, pneumatic, and mechanical —for the country’s
leading airframe manufacturers.

We have the “know-how” to help you solve your
most difficult control problems. Write today for your
copy of the NEW illustrated story of Sargent’s organi-
zation, methods, and manufacturing facilities.

Hydraulic Unit sf‘.fﬁi’é'.',"""
o R Power Control

Sandard qﬂ Excellerce Sence 7920

ENGINEERING CORPORATION

2533 EAST S56TH STREET
HUNTINGTON PARK, CALIF.

“Good will"” is the disposition of the pleased customer
to return to the place where he has been well treated.

~— U.5. Supreme Court

craft. USAF's Eglin AF Base reportedly
has recommended the Lear VGI's use
in all fghters

» Emerson Eves Interceptor Field—Em-
crson Electric, which has concentrated
its firc control activities in the bomber
defense field, is eveing the interceptor
fire control held. The move 15 a hedge
against the possibility that supersonic
bombers of the future mav not carry
active defense such as tail turrets.

> Transistor Standardization—New  dif-
fused-base technique for making trans-
1stors holds promise of enabling silicon
transistors to cover the bulk of circuit
requirements, including both high power
and high frequency, Dr. J. A. Morton,
Bell Telephone Labs, told the recent
Western Electronics Convention, Mor-
ton reported that diffused-base silicon
tramsistors have been developed which
=an deliver 5 watts power at 5 me. Mor-
ton estimated that pilot production of
diffused-base transistors 15 at least a
year away,

[
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A Painter’s Frie

Avionic Bulletins

® Tape resistors and thelr application to
miniaturization are discussed in four-page
Bulletin HEC-1, avallable from Hansen
Electronies Co., 7117 Santa Monica Elvd,,
Los Angeles 46, Calif.

® A J-eyvele Vernistat, o deviece which
reportedly combines the best features of
an a.c. potentiometer and a varlable auto-
transformer, |ls described In four-page bul-
letin which Includes design principles and
gpec. FPerkin-Elmer Corp, Norwalk, Conn.
® High-temperature capacitors employing
“XC" plastie film dielectrie, for operation
al temperatures of —85C to 1650, are de-
scribed and engineering specs are given in
gix-page flolder, XC-201-4, Gudeman Co.,
240 West Huron 3t, Chieago 10, IIL

® Electronic punched-card sorter, capable
of handling alphabetic, numeric, blank, and
gpecial code punched cards at the rate of
45,000 per hour, i described in 6G-page
folder, TM-=156, available from local Hem-
ington Hand sales offices or by writing
Remington Rand Div,, Spérry Rand Corp.,
315 Fourth Ave,, New York 10, N, Y.

® "Methwds of Potting Cannon Plugs" s
the title of new I12-page bulletin which
shows step-byv-step method employved (o pot
and seal connectors agiainst molsture. Axk
for Hulletin PM-1. Cannon Electric Co.,
422 W. Avenue 33, Lox Angeles 31, Calif.
® Magnetic serve ampliflers and  output
stages, In =everal types, are deseribed and
application data glven In S-pape folder.
Feedback Controls, Ine., 1332 No. Henry SL.,
Alexandria, Va,

T

nd

An H-19 helicopter came to the rescue recently when n Bemdix Aviation Corp. radar servic-
ing crew needed to paint the almost-inaccessible top of a radome at Thule AFB in
Greenland. After other proposed routes were found wanting, the helicopter from the 55th
Air Rescue Squadron lowered the painters onto the fabric-covered radome (above) and then
whisked them away again once the job was completed.
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USES FAMOUS

WAKMANN

AIRCRAFT CLOCKS

.« « respected and selected the world
aver for true watchmaoker craftsman-
ship and time-tested reliability.

A-10-A (MODIFIED)
ELAPSED-TIME AIRCRAFT CLOCK
USAF specification MIL-C-92194; AND 10400,
with center chronogrophic sweep second
and hour register honds. Motte white
maorkings on black background.
Lightweight axidized aluminum
case. Also in 12-hour dial.

FREE catalog — Fine Aircraft Clocks
Write: Dept. AQ

WAKMANN WATCH CO., INC.
15 West 47th 5t., M. Y., M. Y. Judsen 6-1750

Qualified suppliers to Army, Navy, Air Force

(Advertisement)

Aero Supply Mig. Co. Inc, of Corry, Pa.,
announces a series ol general engi-
neering data bulleting of a non-adver-
lising nature prepared by Aero Sup-
ply’s Research and Development Cenler
recently established in Cleveland, Ohio.
The bullefins consist mainly of tech-
nical data with charts, graphs and cther
valuable information related to the de-
slgn of aircrall, rocket and missile fuel |
sysiems,

The first four bulletins show viscosity
vs temperalure dala for approximately
120 diflerent fluids and have been
available since September 6, 1955, The
fifth and sixth bulleting will be pub-
lished in Mid-October, 1955 and show
viscosily vs lemperature data for avia-
lion fuels.

For over 39 years Aero Supply Mig. Co.
Inc, has been a leading designer and
manufacturer of fuel system compon-
ents, cockpit conirols and related ar-
ticles for all flight applications. Quali-
fied representatives and engineers are
readily available upon request to olfer
assistance on specilfic engineering and
application problems,

Address Request to

Aero Supply Mfg. Co. Inc.,

Research and Development Center, I
P. 0. Box 402, Corry, Po.




SPINS LIKE “BLAZES’"—-

sO Radiography checks each one

Radiograph of oil scavenger rotor in variable
displacement pump for aircraft hydraulic systems.

Radiography...

another important example of Photography at Work

86

nB LAZES" i1s not the word—but suggests the

maker’s shorter expression for the rate at which
this rotor spins, Fact i1s, rpms are so high that the
soundness of the casting is important in terms of
safety as well as serviceability.

So radiography goes to work and plays its
unique part. With no damage to the produect,
radiography looks inside the part and checks each
rotor’s structure. Only Aawless parts will meet
the strict requirements of service.

Proving soundness with x-rays has become com-
mon practice with more and more suppliers of
quality castings. They know it helps build repu-
tations for delivering only good work.

If you'd like details on how radiography can
improve your operations, get in touch with your
x-ray dealer—or write us for a free copy of
“Radiography as a Foundry Tool.”

EASTMAN KODAK COMPANY
X-ray Division
Rochester 4, N. Y.

NEW AVIONIC
PRODUCTS

Instrumentation

® Sclf-balancing potentiometer, Model
EMP-NS2, u;mp]Lh;h self-contained,
can be used to indicate temperatures
dunng ﬂlght operating from  ther-

mocouple signals, or to indicate accel-
cration, operating from strain gages.
Complete unit, including amphfier and
indicator, weighs 3 1b. North American
Aviation, Inc., Missile and Control
Equipment Dept., Downey, Calit.

® Pressure-to-frequency  transducer, Sc-
ries P400, available in absolute, differ-
ential or guage tvpes, tor FN/FM tele
metering unit. Unit converts pressure
measurement mto a temperature-con-
trolled varying inductance which
turn varics the frequency of an I'M
oscillator built into the same casc.

Transducer can be supphed for anv
standard sub-carrier frequency, between
1.7 ]-.:.1:'5 and 70 keps, with deviations
of 7% or 15%. Model P512 (not
shown) is designed for measuring tran-
sient  pressurcs. It also contans  a
built-in FM oscillator. Datran Engineer-
ing Corp. 3613 Aviation Blvd., Man.
hattan Beach, Calif.

® Rotarv sampling switch, Model AE-

00007, for use with the AN/AKT-10
'M/IM telemetering system, consists
of two poles of 60 contacts cach rated
at a sampling speed of 5 rps. Umt is
driven by a 28 v.d.c. motor with gov-
ernor. Other models are available in
other sampling speeds of 1 to 30 rps,
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Herman Nelioa Division, Americon Filter Co., Inc.

THIS HEAT EX#HA "GEE of stainless steel for the

Herman Nelson Portable Air Heater, “*Aviation's
cold weather friend”, is another precision fabricated
assembly made by Lavelle for military aircraft
application. At Air Force bases everywhere, the
BT-400 Heater provides a ready source of heat for
pre-heating engines, cockpits, and for countless
maintenance jobs ... wherever reliable space heat
s required to help heep America’s defense planes
airborne.

Extensive fabricating facilities, plus Government
Certified welding technicians has enabled Lavelle
Efﬂ":i E:;%ﬂﬁﬁﬂ' to produce over 6,000 of these complex assemblies,
16" dia. x 18" ¢©€ach requiring 16 separate airfoil section heat
exchanger tubes. To assure close tolerances and speed
production of the many component parts of the unit,
special tools were designed and made at the Lavelle
plant. Complete inspection includes pressure testing
of each unit prior to shipment to Herman Nelson.
Simple or complex, Lavelle has the capacity to fabri-
cafte the precision parts and assemblies you need . .,
wherever you need them.

A new brochure describes Lavelle's specialized fabri-
cating services. Write for a copy without obligation.

Z Janllh X

LAVELLE AIRCRAFT CORPORATION « NEWTOWN, BUCKS COUNTY, PA.
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| Saves Sales Dollars

There just aren’t enough hours in a day for a salesman to do an adequate
selling job without help. In addition to time spent on office work and await-
ing interviews, the growth and decentralization of industry has brought
problems of increased travel time, more buying influences and more difficult
access to plant personnel.

When you advertise your product or service, consistently, in business
publications your prospects look to for help with their jobs, you multiply
the calling power and increase the productivity of your sales staff. Business
paper advertising can talk to thousands of prospects . . . can arouse interest
in, and create a preference for, your product . . . at pennies per call.

Just as high speed machines cut production costs, well-planned business
publication advertising cuts sales costs. It “mechanizes” the first three
steps of a sale and lets the salesman concentrate his valuable time and talent
on the all-important job of making the proposal and closing the sale.

Ask your McGraw-Hill man for a copy of our 20-page booklet, “Orders
and How They Grow.” Also about our new sound-slide film, “Plateau of

Progress” which is available for showing at sales and management meetings.

e U

M:CRAW-HILL S

s [OR BUSINESS §

McGRAW-HILL PUBLISHING COMPANY, INC.
HBD 930 WEST 42nd STREET, NEW YORK 36, N. Y. @

HEADOUARTERS FOBR PUSINESS INFORMATIDH




with a choice of drive motor, number
of contacts, poles, and percent duty
cycle. Applied Science Corp. of Prince-
ton, P. (). Box 44, Prninceton, N, J].

Components & Devices

® Lightweight scrvo motors, in size
11, 15 and 18, for operation at tem-
peratures of 125C or higher, are now

low 5 mv,, at 60 cps. Unit measures
28 x 3% x 4} in. Tro Laboratories,

Inc., 3293 Seaford Ave.,, Wantagh,
L. 1. N.%.

@ Capacitor induction motors, for 60
and 400 cps. use, are available in % to
1/100 hp. sizes for operation at all
standard voltages—single, double or
three-phase. Units measure 3% n. dia.

Here's prop-to-tail
AIRCRAFT
MAINTENANCE

____ know-how

You get the specialized aero-
pErfles Enowledge ron  pnissd—

Ay " : y 1 el e Ao . ' ' . v | " " o ‘ il g weplth of valeable mate-

: available in reduced-weight versions, for continuous duty, 3/ in. for fan or N e

_ I'vpical weight reduction in the size  intermittent duty.  Maximum  motor Library. Tt tells yon low

' .« 18 1s 3 oz. G-M Laboratories, Inc., weight is less than 5 1b. Eastern Air ool o b M

Lanaianaadiil 4300 No. Knox Ave., Chicago 41, Ill. Devices, Inc., 389 Central Ave., Dover, WL igpes of airplancs —

LRI il Wik-Siiiar= L]

H- H. e = sV LY -passenger air lin-

+ Y L . ' e o e ' 5 sps. From woaslen traininge

/! ® Miniature ltlgll speed x_.ﬂul bf{}lLIlm{L , o _ " ot B,
reportedly requires only 5 milliseconds @ High-temperature sub-miniature trim- | jetw.

to reach saturation at any altitude, Unit  pot, Model 160, can be operated-at tem- el iy N B

OF THE MOST PRECISE EQUIPMENT

Spur, bevel, spiral, hypoid, zerol, helical, worm
gears . . . anti-backlash gears . . . differentials . . .
gear trains ... complete computers, Atlas "pre-
cisioneers’ them all to the most exacting specifi-
cations of electro-mechanical equipment.

Fine gears of all types and the modern equip-
ment to make them are just one phase of the com-
plete facilities of Atlas. Whether your product is a
specialized part for electronic equipment or a com-
plete electro-mechanical assembly Atlas will engi-
neer precision assemblies and components to your
requirements.

Atlas design, production and methods engineers,
toolmakers and skilled mechanics work right along
with you on a job basis. Every modern cost-
cutting tool and technique is at your service . . .
plus quality control, functional testing and modern
electronic recording gear checking equipment.

From idea stage to production efficiency Atlas
“creative engineering’”’ can help you get your
product underway quicker and at lower costs.
Write today for booklet "Precisioneering Electro
Mechanical Equipment.” Atlas Precision Prod-
ucts Co., Philadelphia 24, Pa., (Division of Pru-
dential Industries).

operates over temperature range of
—05F to 200V, and can be internally
pressurized at 3,000 psig. Carruthers
& Femandez, Inc., 1501 Colorado,
Santa Monica, Calif.

® Silicon rectifiers, available for op-
cration at 50, 100, 150 and 200 volts,
have forward current rating of 8 amps
with natural convection cooling at 25C,
up to 40 amps with forced cooling.
Westinghouse  Semiconductor Dept.,
3560 Collins Ave., Pittsburgh 6, Pa.

® Auaxiliary power supply, miniature,
encapsulated, with no vacuum tubes,
operates from 115 v., 60 or 400 cycle
line and provides two unregulated d.c.
outputs: 150 v,, at 6 ma., and 6.3 v.a.c.
(center-tapped), at 0.6 amps. Ripple 1
kept below 1 milhvolt at 400 cps., be-

peratures of —65F to 350F, with power
rating of 0.6 watt at 100F, and 0.4 watt
at 200F. Resolution as low as 0.25%
can be obtained over 25-turn adjust-
ment range. Resistances of 10 to 10,000
ohms in standard values are available.
Unit measures § x & x 11 in. Bourns
Laboratories, 6135 Magnolia Ave., Riv-
erside, Calf,

® Miniature annunciator, Model HCM
3, @ D'Arsonval type indicator for use
as a nullindicator in autopilots and
servo svstems or as a flag alarm, meas-
ures 3 in. dia. x 14 n. long and weighs
1.3 oz. Device 15 hermetically sealed
and is available in typical instrument
ranges. Annunciator s said to meet
vibration requirements of MIL-E-
5272A, Procedure 1. Marion Electrical
Instrument Co., Manchester, N. H.

H-21C MTU
FLIGHT CONTROL TRAINER

LEFE % WiEW

guil engines, Ioath oon-
ventional and jet, with
detailed  directions,
drawings, aml photo-
criphs that make ecach
step vasily and quickly
mmdle el o,

Fully
Revised! §

THE NORTHROP
AIRCRAFT AND POWER PLANT
MECHANICS LIBRARY

Rir the Teclinieal Devcelopment Staff of
NORTHROP AEEONAUTICAL INSTITUTE
Clinrles Edward Chiapel ® Balph 1. Bent + James L, MeRinley

3 Volumes, 1276 pages, over 2000 illus., 519.95
""#“"’"""‘"""""""""“"""""
Packed into these three big volumes are
geores of job lhelpg—trouble-shooting charts,

| img, how (o do nireralt wire
| {
| amil cable work, how o make

Bamly check-lists, and easy-reference tables—
for immedinte, on-the-spot uke. Working pro-

| cedures and job breakdowns are explained In
| gimple, clear language. You'll find every step
| of the way made plain,

Full covernge of electrieal systems—You get

| gpecific data on alreraft elecirical systems—

wiring, instruments, bhatteries, generalors. Tho
Library makes plain slectrical theory and prac-
Lico=—L&lla you how they work | —

' & gl
in simple words, .',Iﬁ‘r""'ﬂfﬂfm!_“ e

. P matrde -k &
Filled with Job helps—It's | eostueted=tes &

'|1ru|-r-m-1!|l¢= Ly EIVvE wvou maole and rogair them

i 2 e s Trouble-shooking
thas a sampling of the huge | cnariy . . . joh

range of toples coverad in the hr-#ll:li-ﬂ-'-ﬂl 2 .
¥ a - a & . - W Er pracfdures
worthrop lbrary. You geg a |75 70 ovor 2000
host of practical methods— nl-[lr n-lcltrn'-:l

i ! TE F 1T & romd . o .
how 1o prepars fabric cover- :.Implr:l bo foliow
s a2 & laid out Tor
LETES I-Hllll-l'-iﬂh FoleEf-
ERiCn

riveling repanirs, how to gear
gas turbines to proapellers, how fo weld, how to

| do alieet metnl work—and all the oiher details
| the man with an A & E Rating nesds io know,

These three liirge volumes are carefully ar-
raAnEed and simply wreltten for easy reading anid
understanding, Heginners anid sKilled tech-
nicians nlike ecan profit from this practlieal

Lidbrary. You'll find it
EI"l:fr‘rE-ﬂTﬂEﬁnT: packed with pertinent
10 -:ll;j'.i and i and methods thet
S4 o I'I':Ill'!ll'h !;.-..-|| planes in best opéral-
tor 4 months! ing condition,

SEE LIBRARY 10 DAYS FREE

J_____H_——_———————ﬂ
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with Technical Training Aids, Inc., Tulsa, Sets have been delivered to the Army Trans-
portation School, Ft. Eustis, Va,, and Camp Rucker, Ala.

Far priccs and fermg snlplde U, &,
erite Metirme-Hill Int'l, NY T &6 AWI0-11

] :-Hijﬂr?uir-:-liiﬂ HB:H:_I-; En-.Enltt: H W. Bohrow, l
# # w meustria HEIReLE 0o apt.,
“Forc M Board ...t Flhotleccliorr Tiree” | 327 West 4ist St., New York 36, N. Y. |
,. I _-:"ii'll.'lj e for ten davs ||"|..1n|.|n|1.l;|.r_|r| the Northrop I
: - 7 : st Ty 4 ; : I Aireraft and Power Plant Mechanics Library, 1
iy, " r— sptisfactory [ will semid wonn 105 in _il'p_ 1t|:l.:l.'::| il I
o * l — - — S [ $4.00 monthly untll the priee of 310,85 i paid, If
», ; e - i et wanted | will retom books postpaid, I
. (ILENT) |
PHHEI Trnlner fnr wnrk Hurse Cnpter I Nl]“‘l" ...... e E FEE R E R R E R F A R RN EE T 40 EBE I
This panel demonstrating operation of the Piasecki H-21C Work Horse flight controls is || A0 coemmmmmssnn. I
one of a set developed for the Army. Other panels show the electrical system, hydranlic || “it¥ oo done. ... Sate. ... l
system, transmission and special tools required for H-21C maintenance. The mobile || Company ..o T |
maintenance trainer was built by Burton-Rodgers of Cincinnati before its recent merger 1 Pusition |
L !




MISSILE TEST EQUIPMENT pp,

over len years Farnsworth has partici-
pated in the design, development, and
production of guidance and control
systems and special test equipment for
such missile programs as Terner, Talos,
Sparrow, and others. Numeroos “firsts”
in this field have been accomphished as a
result of contributions in the form of
missile receivers, control systems, power
supphes and complete system analyses.

INDUSTRIAL TELEVISION Standard

model 600A is the result of Farnsworth's
more than 30 years experience in the
design and production of complex military
and indusinal equipment—engineered
especially for industnal, educational and
business use,

LMAGE CONVERTER TUBES (jspd

in any applicalion where it is necessary
of desirable to “see in the dark.” Con-
vert an infrared image into a wisible
image, Applications: medical and bio-
logical research, hot-body observation,

temperature distribution, crime delecs,

tion, security, and photography.

compact, easy to handle viewer is a
valuable tool for crime detection, re-
search and industrial application. Obser-
vation of objects or scenes in the dark
15 easily accomplished when they are
illuminated by infrared radiation.

PHOTOMULTIPLIER TUBES Raspon-

sive in the near infrared spectrum fea-
turing sensitivities as high as 50 amperes
per lumen of incident radiation. Applica-
tions include photometnic measurements
for industrial and scienlific uses.

IMAGE DISSECTOR A highly versa-
tile TV camera tube particularly well
adapted for use as a slide or facsimile
scanner, This tube can be constructed
in a vanety of types to mest special
requirements,

RADAR RANGE CALIBERATOR,
AM/UPM-11A A precision instrument
incorporating both “Radar” and "Beacon"
functions. The equipment operates as a
radar transponder in that pulsed r-f
energy fed into the equipment resulls
in a senes of relurn echo pulses being
fed back from the equipment to the radar
under calibration. This simulates radar
targets at accurately determined ranges.

PORTABLE CABLE TESTER [Designed

for testing all radio frequency cables
that will accommodate, or can be adapted
to, type “HN", “N", or "BNC" connectors.
It will supply a d-c voltage up to 12,000
volts provided the current drain 15 neg-
ligible, and current surges of al least
3000 amperes peak into a load of 0.05
ohm &t room temperature.
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This is the Farnswﬁrth

larron

the tube with
SUN-LIKE BRILLIANCE
AND MEMORY, TOO!

~ ok

INFRARED VIEWER Ths uniqugf;l

e

’;' ERILLIANCE! Display brilliance up to 10,000
£ foot-lamberts. Ideal for projection purposes.

I _
"_‘\ o %& MEMORY! Image storage and presenfation of

several minutes duration. Operator-controllable.

| :':;5. RESOLUTION! Excellent detail. 300 TV lines.

~ RESEARCH Write Dept. F-21 for complete details.

'

Applied Physics, Circuit

Research, Solid State

¥ Physics, Low Temperature
* Physics,

Another Farnsworth

achievement . ..

RADAR

Transmitiers and
Receivers, Computers,
Microwave Components,
Pulse-Coding and Circuitry,

one of many complex electrenic
products developed, designed

and produced for defense and

ELECTRON industry . .
TUBES

Photomultipliers, Storage
Tubes, Image Tubes,
Infrared Tubes.

MISSILE

Guidance and Control
Systems, Test Equipment,

. backed by over a
quarter of a century of continuous

success and leadership in the field

of electronics . . . the key to

amazing tomorrows.

FARNSWORTH ELECTRONICS COMPANY « FORT WAYNE, INDIANA

a division of Inlernational Tefephone and Telegraph Corporalion

NEW AVIATION PRODUCTS

Motor Handles Pitch Trim

New 1.5-1b. brake motor designed for
driving elevon pitch trim system of
L"mlgl as’ supersonic 4D 5!.1,[;11. has

+ holding torque of 2 in.-Ib.

The unit is a = hp. reversible motor
operating at 11,000 rpm. on the
1157200-v. system, producing a holding
torque of two in. Ib. The unit has been
tested i accordance with MIL-M-7969.

Air Associates, Inc., Teterboro, N. ].

Refueler Tests Fuel System

Fuel-A-Plane portable fuel system
tester, designed for the Lockheed Air-
craft Corp., permits the operator to test
the single-point fuel manifold system
of either new or repaired aircraft at
low pressures and flow rates. This is
done without danger to the manifold
or fuel tanks in case of malfunction of
any component part. If the fuel system
checks out, the unit is used for filling
the plane’s tanks.

The tester and refueler is equipped
with filter, air eliminator, drippage and
EXpANSION  pPressure relief receptacle,
fuel-low meter and static bonding cable
reel, in addition to the air starter-
l:qmppu:-:l diesel-engine-driven pump, air
compressor, exhaust silencer, fuel hose
reels and vacuum and pressure gages.

Harman Equipment Co., 3605 E.
Olympic Blvd,, Los Angeles 23, Calif.

Open-Type Aircraft Motor

Open-type aircraft motor  which
weighs 3.5 1b. and delivers 3 hp. con-
tinuously at 7,200 rpm. provides a
lightweight drive for blowers, pumps
and actuators.

The motor functions at altitudes up
to 40,000 ft. with starting torgue of
4.0 in.-Ib. Mounting bracket and take-
off shaft are standardized in accordance
with military specifications. Designated
Tvpe A, the motor is designed for three-
phase, 400-cvele, 200-v. {1]]['1':1['1[]11

U. S. Electrical Motors Inc., Aircraft
Division, Box 2058, rElTnmﬂI Annex,
Los Angeles 54, Calif.
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Pressure Regulator Valve

Absolute pressure regulator valve for
pneumatics handles flows up to 40 ctm.
and maintains constant pressure at inlet
temperatures as high as 550 F. The unit
can be placed on any jet bleed line to
air turbme power packs, compartment
pressurization and E{m]mg svstems or
fuel tank pressurization and relief sys-
tems.

Century Controls Corp., Allen Blvd,,
Farmingdale, L. L., N. Y.

Gage Measures .000001 In.

Capable of direct linear measure-
ments to within one-millionth of an
imch, the Link Fringecount micrometer
utilizes the wave-length of light as basis
of measurement,

The micrometer may also be em-
ploved as a precision comparator with a
Z-in. range of movement from the set
position.

The Link Frngecount umit con-
sists of three separate umits: a measur-
ing head, control box and bi-directional
digital counter which displavs the di-
mension of the part beng measured.
The equipment can be used 1 meas-
uring such items as gage blocks, plug
gages, ball and roller bearings and pre-
cision instrument parts.

Link Awiation, Inc., Binghamton,
N. Y.

Lear-Romec Makes New Pump

In a description of a new clectric
motor driven centrifugal fuel booster
pump, Model RG-11280-1 (AW Sept.
26, p. 78), the manufacturer's name
and address was inadvertently omit-
ted. Manufacturer of this item: Lear,
Inec., Lear-Romec Division, Elyria, Ohio.

Starter Fits Under Super Sabre

North American Awviation, Inc., 1s
using a new jet engine starter that is
built so low it can be driven underneath
the F-100 Super Sabre and start its
P&WA J57 engine in 14 sec. Umit can
also be used as a plane tug.

Power is taken directly from a gas-
oline engine and transmitted to the
turbojet via a hvdraulic torque converter
which provides a shockless power train.
The unit also can provide 28v. duc.
and 400-cycle a.c. power for aircraft.

The starter has four-wheel drive and
steering and has a 160-in. turming

. L

racdius. Weight 1s 3,500 Ib. Dimensions
are 30 in. high, 144 in. long and 65 in.
high.

The starter was planned by NAA m-
dustrial engincer Dan Coleman and
piototypes have been built by Kurhis
Kraft Corp., Los Angeles, and Electric
Service Engineering Co., Joliet, 11l. Five
rnits are being used i:rj; North Ameri-
can’s F-100 flight operations depart-
ment, and the company plans to get
four more for other departments.

North Amernican Aviation, Inc., Los
Angeles 45, Calif.
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ANNA

Pennsylvania

A new Curtiss-Wright Research and Development Center
oriented to Airpower of the Future

To implement today’s most advanced airpower plans. ..
to stimulate and achieve the much greater power that the
vistas of tomorrow require. .. Curtiss-Wright has oriented
its engineering organization to embark on a new research
and development program of unprecedented scale in an
85-square-mile, heavily forested area of Pennsylvania, to
which the Corporation has given the name of Quehanna.
The site has been part purchased, part leased for 99 years
from the Commonwealth of Pennsylvania.

Here Curtiss-Wright is creating facilities which will
enable power development to overtake vision . . . will ex-
pand the frontiers of air travel and space travel...as
advanced powerplants, undreamed of yesterday, take
shape in the engineering imagination, on the drawing

CURTISS-WRIGHT

CORPORATION = WOOD RIDGE. NEW JERSEY

K)

-

board, and in production.

Curtiss-Wright's goal at Quehanna is to provide our
armed forces with the finest in aircraft engines of every
type . . . to provide our engineering forces with the power
to transform their most advanced ideas into actuality . . .
and at the same time to reduce lead-time and costs, pro-
viding America with more air force, better air force per
dollar, sooner.

Central to air, rail and highway transportation . .. to
the other Curtiss-Wright offices and plants and the whole
industrial East . .. to ample power and water supplies . ..
and to Pennsylvania’s highly skilled manpower areas...

Quehanna constitutes an ideal site for this significant new
Curtiss-Wright facility.

ENGINEERS *» TECHMICIANS = SCIENTISTS

Curtiss-Wright has permanent career positions open for
specialists in advanced engines and propellers, metallurgy,
electronics, nucleonics, ultrasonics, plastics and chemistry.
MNew B5 square mile Research and Development Center at
Quehanna, Pennsylvania and expanded divisional engineer-
ing programs are creating opportunities for more engineers,

technicians and scientists in both aviation and diversified
industrial projects.

ALSO ON THE MARKET

Self-lnbricated bearing material for mis-
siles and aircraft, Sinite D-10 has
proved successful in liquid oxygen and
JP-4 fuel bearing problems, maker says.
The material is seclf-lubricating from
—90 to S500F.—Booker-Cooper, Inc,
6940 TFarmdale Ave., N. Hollvwood,
Cahf.

Nylon-ravon aircraft seat belt 15 ad-
justable, 2-in. tvpe, Buckle latch has
disk cut-out for Aush-mounted insigna.
Available in dark blue, dark green,
beige, grav and tan.—Air Associates,
Inc., Teterboro, N. ].

Shock-resistant plastic package for bear-
ings can be mailed safely under all
conditions and re-used indefnitely, it’s
claimed. Plastic vacuum-formed shell
contains the bearing, set mto an outer
shipping sleeve of spiral-wound fiber.—
Cargo Packers, Inc,, Brooklyn, N. Y.

Wire twister with a diagonal grip-head
and slender nose was especially de-
signed for work in narow, hard-to-
reach places. The new model is avail-
able in 12-in. length for assembly line
work and 9-in. length for bench and
subassembly work.—Ralph C. Robinson
Co., Box 494-P, N. Sacramento 15,
Calif.

Motor induction coupling dnve pro-
vides stepless, variable speeds over
ranges from 2:1 to 34:1 with constant
torque output. Unit features high
response, maintains accurate rpm, and
requires minimum maintenance. Motor
sizes start at 3 hp. at 3,400 rpm. and
extend to 75 hp, at 1,700 rpm.—Amer-
can Electric Motors Inc., 2112 Chico
Ave., E1 Monte, Calit.

Temflex 105, a vinyl plastic tubing
meets fungus and heat requirements
of MIL-I-631B. The tubing is used by
electrical equipment and  clectronic
manufacturers and for continuous
operation at temperatures to 105C—
Irvington Div., Minnesota Mining &
Mfg. Co., 6 Argyle Terrace, Irvington
11, N. |.

Turret-type device for automatically
loading work pieces between centers
and removing the pieces when ground
can be adapted to a variety of small
parts that can be rolled by gravity on
inclined rails, permitting the operator
to attend a batterv of machines . . . .
Type CMS-1 semiautomatic multi-
wheelslide cylindrical grinding machine
plunge grinds multiple diamcters
dAmultaneously on workpieces that do
not lend themselves to grinding on
conventional multi-wheel machines . ...
48F Hyprolap high production lapping
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There is an important place for you at CONVAIR-FORT WORTH
if you have the qualifications and desire to perform wvitally essential work

in these technical areas.

AERODYNAMICS

Lift and Drag Prediction of Aircraft and Missiles—
Aeredynamic Loads—Wind Tunnel Testing—
Performance of Aircraft and Missiles—

Cruise Control

Flight Test Data Analysis

AEROPHYSICS

Stability and Contrel of Aircraft and Missiles
Analysis of Fire Control
ond Electronic Countermeasure Systems
Systems Engineering—Including Navigation,
Missile Guidance, Radar and Microwaves

STRUCTURAL ENGINEERING

Stress and Deflection Analyses—Materials Research

and Development—Preliminary Design—
Aerodynamics of Steady and Non Steady Flow— *
Flutter Model Design—Electronic Computer Programming—
Fatigue Problems

Attractive openings also exist in other technical areas,

As a division of General Dynamics Corporation, CONVAIR occupies
an important place in the long-range d:-w!npnlunt :.1I' the 'Pfatmnu aerial
defense as well as commercial aviation. CONVAIR S activities afford in-
viting career opportunities for engineers, physicists and scientists — oppor-
tunities for professional accomplishment and personal income.

At CONVAIR-FORT WORTH you work in ideal, air-conditioned sur-
roundings. A company-sponsored, in-plant program enables candidates to
earn graduate degrees in Engineering. CONVAIR offers liberal travel al-
lowance, paid vacations, excellent insurance and retirement programs.

Fort Worth in the Great Southwest has an abun-
dance of sunshine and dry, fresh air conducive to outdoor
living and recreation. Within a few minutes drive of
Fort Worth are seven large lakes which provide ample
facilities for fishing and other water sports.

For further details write M. L. TAYLOR

CONVAIR Engineering Personnel Dept. A
Fort Worth, Texas

C O NVAIR

A DIVISION OF GENERAL DYNAMICS CORPORATION
FORT WORTH, TEXAS

FORT WORTH
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IMPORTANT INSURANCE FOR

THE AVIATION INDUSTRY:

Our two new 8,000-ton presses are identical!

Kaiser Aluminum will soon have two new 8,000-ton
heavy extrusion presses in operation at Halethorpe,
Maryland, as part of the Air Force heavy press program.

As both presses are of exactly the same size and
capacity, Kaiser Aluminum is the only participant in
the heavy press program that can assure you protection
of production schedules.

Because the presses are identical, dies may be moved
from one press to the other without modification or
delay.

As a result, regardless of any temporary shutdown
of either of the two presses, production can continue
without interruption. Air frame manufacturers and
other users of heavy extrusions are thus insured
against delays and disrupted schedules.

Company engineers should prepare designs promptly
in order to overcome the required lead-time and benefit
from the presses' early operations.

Kaiser Aluminum engineers with long experience in
extrusions are available to work with you on your de-

signs. If you would like to see how heavy aluminum
extrusions fit into your production, you are urged to

take immediate advantage of this service.

Contact Kaiser Aluminum & Chemical Sales, Inc,
General Sales Office, Palmolive Bldg,, Chicago 11, Illi-
nois; Executive Office, Kaiser Bldg, Oakland 12, Calif.

setting the pace—in growth, quality and service

I IMPORTANT FACTS ABOUT THE KAISER ALUMINUM HEAVY PRESS PROGRAM:

1. Maximum billet size will be 20" O.D. x 56" long.
Extrusion width—up to 17", Substantially wider extru-
sions can be produced depending upon section design.
Maximum weight per piece will be 1,200 Ibs. Maximum
finished length will be 85 feet.

2.The use of these large extrusions will, in many appli-
cations, eliminate the costly production and assembly
of several smaller component parts. This means poten-
tially large savings in both money and man-hours to the
aircraft, transportation, electrical and other industries.

=3.The billets used on these presses will be made using
revolutionary degassing and metal handling techniques
—a Kaiser Aluminum first. Result: a new order of ingot
quality; freedom from gas porosity; highest degree of
freedom from inclusions; soundest, highest quality ex- I
trusions ever made.

&.The new Kaiser Aluminum heavy extrusion plant is
completely equipped and fully integrated for the pro-
duction of heavy extrusions exclusively,
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machine is designed for single or
paralle] face flat lapping. The unit can
be armanged for a plain, timed cvele;
automatic continuous feed, or senu-
automatic continuous feed.—Norton
Co.. Worcester 6, Mass,

Chemical balls quickly free open areas
of hazardous ice and snow. lce-Foe
will mot damage metals, concrete,
asphalt or shoes, the maker states—
Walton-March., 1935 Shendan Rd.,
Highland Park, Ill.

Quartz spring kit contains hve ex-
tremely thin precision quartz springs.
Load maximums range from 5 gm. to
30 gm. with maximum extension of
5 cm. throughout. Helical springs are
all supplied with hook-end attach-
ments.—Houston  Technical Labora-
tories, 2424 Branard, Houston 6, Tex.

Boring bar is reported to reduce bend-
ing or bar deflection while making
deeper cuts with heavier feeds by as
much as 50%. It is constructed of
steel and tungsten carbide in sizes
ramging from 2 to 11 in. diameter—
Cvma Corp.,, 3581 Kipling Ave,
Berklev, Mich.

il level sight glasses for helicopter
transmissions are shatterproof, resistant
to corrosion and aging, Made of Kel-I
plastic, the sight glasses are standard
equipment in all helicopters produced
by Sikorsky  Aiareraft Corp—Nichols
Engineering, Inc.. Shelton, Conn,

Scale-free welding couplings for alumi-
num pipmg clhiminate the risk of
pumping corrosion products or weld-
mg scale and icicles into aircraft fucl
tinks during servicing operation. The
scale-free  coupling consists of twao
forged halves with hub ends that fit
pipe and welding Attings.—Tube Turns,
Division of National Cvlinder Gas
Co., Louisville, Ky,

Gnpspring, recently developed in Ger-
manv and now being manufactured in
the U.S5., fastens hubs onto a shaft
without the use of splines or kevways,
Device is wedged between hub and
shaft under heavy pressure hand tools.
Outer ring expands and the inner ning
contracts.—U. S. Automatic Corp., Am-
herst, Ohio.

Nicrobraz paste 15 a stainless steel
brazing allov paste for the joining
of heat- and corrosion-resistant allovs
by torch. induction and similar meth-
ods. Its properties include excellent
flow and brazing characteristics on
stainless stecls, nickel base allovs and
cobalt base allovs, as well as low allov
and carbon steels, copper and similar
allovs; melting point 15 above 1950V,
. . . Green Stop-off prevents flow of
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Edgewater

rolled steel

ings

for
jet engine

parts

® save machining time
e save costly material

Edgewater weldless rings, rolled from solid steel blocks, are made
in diameters from 5 inches to 180 inches, and weights up to 14,000
pounds. The cross-section drawings above show some of the shapes
produced by the Edgewater rolling process. Simple or complex sec-
tions are accurately formed, minimizing machining operations, and
reducing material costs.

Among the applications for which Edgewater Rolled Steel Rings
are recommended are: turret gears, shroud rings, compressor rings,
spacer rings, parts for reciprocating engines.

WRITE for free booklet describing
how Edgewater Rolled Steel Rings are
made and showing some of the rolled-
sections produced by this process.

EDGEWATER STEEL COMPANY

PITTSBURGH 30, PA.
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TOMORROW'S AIRCRAFT: OHF; dtﬂp C&M%

Air Arm has what it takes to develop and produce the best in air-
borne electronics equipment. A key factor is the Flight Test facility
that puts systems through actual tactical situations . . . a facility
that is second to none in the industry.

Far from being a fledgling in this activity, Air Arm’s Electronic

2 | o <y | ’
At Alr Arm S . | s e _. o i Flight Test Center is three years matured and still expanding. This
. ' L Wi, TSR unique facility is at the main plant and connected by taxi strip to
® ® : . vl oy % ok Baltimore's modern Friendship International Airport. Westinghouse
fllghi ieStlng ' F R | & e | ab M owned and operated, it consists of 48,000 square feet of hangar
' il s ga 4 area, electronic test and administrative sections,

- - % | - | . it FIGHT Testing airborne systems is the job of Air Arm’s Flight
ls FIGHT teStlng Vi 3 | - -' ! g Test Center. Here, eight former military pilots, men with aviation
e -. | - g - < ‘ backgrounds which total over a century of flying experience, keep
e — o - ——— | L = = as many as 16 prop and jet aircraft on the go. They subject equip-
N g e STl 4 R oy e M ment to every possible airborne rigor before it goes into operational
; : Frany A ARO g s & ') : : ¢ aircraft. 110 highly trained and experienced Flight Test personnel—
| ' ' engineers, technicians, mechanics, armorers and aerologists are
working hand in hand to insure that pilot, aircraft and airborne
gystem form a perfectly matched combination for peak efficiency

and performance.

Air Arm Flight Test is one of the many specialized facilities which
enable us to produce the best in airborne electronics equipment
and . . . to help you bring tomorrow’s aircraft . . . One Step Closer.
Westinghouse Electric Corporation, Air Arm Division, Friendship
International Airport, Baltimore 27, Maryland. 3-91030-B

Chief Project Pilots, Tom Lloyd and Fred Hughes, join
on the ground, prior to debricfing, following an afternoon
air-to-air gunnery check on a fighter armament system.

THE AIR ARM SYSTEMS FAMILY ...

e Fighter Armament & Bomber Defense e Flight Control
® Missile Guidance o Special-Purpose & Systems Componenls

you caN 8 SURE...i¢ 115

%stinghouse

F
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Airborne FIGHT Testing
is one of the many specialized

facilities behind your . ..
AIR ARM MAN WITH THE FACTS

Mr. M. T. Lang

Can Milt Lang help you? Contact him at
Westinghouse Electric Corporation, 501
St. Paul Place, Baltimore 2, Md. Telephone
PLaza 2-0300. Or see his counterpart in your
area through your local Westinghouse office.

Bill Tyler, in charge of flight activities at the Tom Lloyd, a chief project pilot, holds briefing
Center, applies his experience to the operation of with project and supervisory engineers. Finding
flying test beds. In the Air Arm DC-3 Flying Lab, the difference between simulated and actual per-
equipment gets a positive assessment of flyability., formance is the reason for Air Arm Fight Testing.

A new fire control system is getting this Air Arm Complete support to operate flying test beds is
shakedown, using the DC-3 Flying Lab as the an integral part of Air Arm. Maintenance is done

proving ground. All equipment gets this evaluation on all types of aircraft by experienced ground crews
under actual in-flight tactical situations, using the finest equipment and hangar facilities.
J-91030-A

you can 8e SURE... ¢ n's%StillghOllSC

brazing alloy across the surface of parts;
applied by brushing, spraving or dip-
ping.—Stamless Processing Div,, Wall
Colmonoy Corp., 19345 John R 5t.,
Detroit 3, Mich.

Precision bench center, weighing 16
.. mdicates shoulder devimbions on
a small (23 in. long) machined part
when placed upright aganst angle
surface plate and set up with com
mercial feeler gages.—Transicoil Corp,,
Worcester, Montgomery County, Pa,

Semi-automatic heat sealer with single
scaling length of 40 in. handles coated
or laminated materials to government
specthcations regardless of wnnkles or
splices in the material to be scaled. It
comtaing an automatic tripping device
that controls the heat-sealing cyvele and
requires simple  prelimmary hand  set
timgs for time, heat and pressure.

Product Packaging Engineering, 5747
Marilvn Ave., Culver City, Calii.

Single pilot-operated hydraulic valves
for automatic control of hvdraulic cir-
cuits 15 the sub-plate t}pﬁ' for panel
mounting, designed for full 3000 ps,
It is available in 4, 3. 1, 1} and 14 in,
sizes. The new solenoid is the heavy,
continuous dutv tvpe, shock resistane
and teatures low power consumplion.—
Rivett Lathe & Grinder. Inc., Brighton
35, Boston, Mass,

Hermetically sealed float level indicater
for control or indication of levels of vari-
cus liquds, weighs 0.9 oz. F-8685 indi-
cator has no exposed metal parts and
may be used with solvents, oils, acids
and other chemicals. The switch is ¢n-
closed in a nvlon stem and is actuated
by permanent magnets imbedded 1 the
tree Aloat. Eighteen-gage nylon-jacketed
leads extend through the thieaded

mount.—Revere (fnr]:un:.ltinn of Amer-

iwca, Wallingford, Conn.

Solenoid operated shut-off valve is 4.67
m. long, 2.03 in, wide and 3.5 in. high
Available in tube sizes from 1 to i
the valve features low current dran.
tast action, explosion-proof, operating
range U to 5000 psi., temperature ranee
—05 to 275 F, How rates from 0 to 10
gpm.—Mar Vista Engimcering Co., 5420

W, 104 St.. Los Angeles 45, Calif.

Drafting templates provide clectronic
and electrical symbols. Made of amber
coated vinvl plastic, they are .025 in.

thick.—E. F. Twomev Co.. Inc.. 728
W. 10th Pl, Los Angeles, Calif.

Auto-Tran unit, a straight-line tvpe -
dexing  chassis, provides a  standard
:1|*|1]fL':Iti[JIL to both automatic and semi-
antomatic assembly  operations. Avail-

able with 48 to 72 carriers: 3, 6, 9 o
12 in. index travel, and with cithes
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EMERGENCY —>
*Eagss 70 TEST MASK

UL
OFF iy

PIONEERING is our business

PRESSURE DEMAND OXYGEN REGULATOR

/

Type [D):2/2\

~ New Air Force Standard
OXYGEN REGULATOR

Designed for better performance, longer life, easier maintenance
Meets all requirements of MIL-R-8202-B
Already in production
Operates with either mask or helmet
Interchangeable with D-2 type

Never-ending pioneering by Bendix has
now produced the Bendix Type 2885
(12-2A) Automatic Diluter Demand Pres-
sure Breathing Oxveen Regulator, super-
getding the Bendix Type 2881 (1D-2), The
new 1)-2A 15 a more eflicient performer in
CVEry u.'!:l.—llh' direct reault of careful

destenine and +|1'1'{~]nIm|:'|1l by the world™s

most  experienced  expertz in Oxygen
Regulators and Ligquid Oxyvgen Converter
Svstems. For full details, write proxeen-
CENTRAL DIVISION, RENDIX AVIATION

COHPFORATION, DAVENPORT, 10WA.

West Coasl Office: 117 E. Providencin Ave., Burbank,
Calif. « Export Soles ond Service: Bandix International

Division, 205 E. 42nd 5t, New York 17, M. Y.

AVIATION CORPORATION
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*Shape of things that come —

from TWIN COACH

Piston or jet..single or multi-
engine. .. trainer...interceptor,
triphibian or tanker transport
—Twin Coach Aircraft Division
is probably unique among
America’s great subcontractors
in its ability to produce major
assemblies for many different
aircraft types.

That’s because we're aircraft
specialists, Twin Coach Aircraft

Division’s five plants are devoted
exclusively to production of air-
frame major assemblies. We
build no other products .. .do
no other work.

This 1s important because it
means your airframe assemblies
are built by experienced aircraft
specialists . .. men whose one aim
is to produce to specification, on
schedule, at the lowest possible cost.

Onsrud Invomill, @ combination power-router ond
skin - milling machine thot con remove up to 150
cu. in. aluminum per minute, is just one of many
hundreds of modern, high-speed machines. aa.iim

TWIN COACH

OMPANY
BUFFALO, N. Y.

Other divisions of Twin Coach Company make:
PONY EXPRESS TRUCKS * FAGEOL GASOLINE AND PROPANE ENGINES

L ]

FAGEOL-LEYLAND DIESEL ENGINES

" FAGEOL AEROJET ENGINEE

vertical or horizontal mounting surfaces
on the carriers. Work carriers attached
to a double roller chain have ball bear-
mgs mounted m both horizontai and
\L'-I'I'i{.':lt p]:mL':-.. gn:'il:,'t-[ I yTACKS
mounted on the chassic frame.—Swan-
son T'ool & Machine Products Co.,
Eorie, Pa.

Aluminum foil lamimated to a laver

of improved bonding matenal makes |

“Speedy-Cals” nameplates. These name-
plates will stick tightly to any smooth,
cohesive surface such as porcelain, glass,
plastic and metal or to painted surfaces
and will not crack, peel, chip or tarnish.
—North Shore Nameplate, Inc., 214.27
Northern Blvd., Bayside, N. Y.

Umitized perforating units, known as
“Unipunch,” feature a two-picce punch
and small button die which provides
substantial reduction m the cost of
replacement parts. Unit also features a
mounting pilot pin, which is concentnie
with the center-line of the punch and
die, The pilot pin is a constant &-in.
diameter regardless of the size of the
punch or die or whether the punch s
round  or  shaped.—Punch  Products
Corp,, 3500 Highland Ave., Niagara
Ialls, N. Y.

Aeroscreened lanterns radiate scarcely
any light above the horizontal, thus pre-
venting the risk of incoming aircraft
confusing street lighting with airport
approach and runway lighting, Lantems
can be spaced 120 f. apart and, mn some
cases, 150 ft. as compared with 90-100
ftt. spacing emploved with normal “eud
" lanterns.—General  Electric  Co.
Ltd., Magnet House, Kingswav, W.C.2,
[.ondon, England.

Semi-elevated, water wash paint spray
booths for production spraving have an
clevated wash chamber, in which much
of paint residue 15 knocked down and
safelv contained.—M&E Manufacturing
Co,, 2571 Winthrop Ave., Indianapoli-.

Ind.

High speed nameplate marking ma-
chine for serial numbenng and detadl
markings, Model MS can put conse-
cutive serial numbers as well as mter-
changeable legends on two or more
bosses. Either hand level or air operated
feed mechanism can be used.—Cadillac
Stamp Co., 17315 Ryan Rd.. Detroit,
Mich,

Constant voltage welders available in
300, 750 and 1,200 amp., allow the
operator to  select the desired arc
voltage, which remains constant dur-
img the entire welding cvele, The con-
stant voltage feature insures uniform
deposit: rod speed and travel rate all
remain constant.—Hamischfeger Corp,,
Milwaukee 46, Wis,
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are the right

answers to all your
valve problems

Here under one roof at Clary is every facility to solve your fuel,
hydraulic, and pneumatic valve problems. Here are excellent design-

engineering, manufacturing and laboratory facilities. ., able to
produce small valves or large valves . .. existing valves or brand-
new ones ... valves of every description for airframe and missile

applications...from the small precision Avron valves shown below

to complex propellant valves.

So when yvou think of valves, we hope you'll think of Clary, We'd
like very much to be of service to you,

AVRON High Pressure Bleeder Valve, 3,000 psi. Self-
sealing, spring and pressure-loaded closed. Bleeds
water, air, etc. fromn pneumatic and hydraulic sys-
tems under pressure,

AVRON Air and Fluid Pressure Regulators. Tempera-
ture range in qualification tests, —65°F, to +-250"F,
Relief functions are independent of regulation. Pres-
surization between 0 and 100 psi, for such uses as
reservoirs, compartments, anti-icing, radar wave
guide channels, pneumatic and fluid control systems.

AVRON Aircraft Drain Valves. Self-locking and self-
sealing. All standard styles and sizes of inlet and
putlet fittings are provided for
tube, pipe and hose, sizes 13,
" and ', For use with all
tvpes of aviation fuels, includ-
ing JP-4, plus other fluids such
a5 alcohol, water, hvdraulic
fluid, ethvlene glycol.

AIRCRAFT DIVISION, Dept. W105
CLARY CORPORATION, San Gabriel, Los Angeles County, California

e T,
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All business

is specialized

. . . and nothing
specializes

on your business

like your business paper

You can sell suntan lotion on Broadway or Beacon
Street, but this seagoing salesman can sell a whale of a
lot more . . . because he specializes.

Your business is specialized, too. That's why it pays
to keep up with your business paper. It specializes on
business problems you meet every day. It helps you do
a whale of a lot better job by keeping you posted on your
whole field. You can move ahead when you know what's
ahead; you can make quicker, surer decisions when you
have a clear perspective on what's happening; and you

get all this from your business paper.
Every page counts. The editors gather facts, weigh and

interpret them. The advertisers line up new products,

materials and equipment . . . tell you what they do and
where to buy them. To know what's new that’s important
to you, read every issue—thoroughly! It will keep you
one of the best informed people in your field.

This business paper in your hand has a plus for you, because it's
a member of the Associated Business Publications. IUs a paid
circulation paper that must earn its readership by its quality . ..
And it’s one of a leadership group of business papers that work
together to add new values, new usefulness, new ways to make the
time you give to your business paper still more profitable time,

A copy of this quick-reading, 8-page booklet is
yours for the asking. It contains many facts on the
benefits derived from your business paper and
tips on how to read more profitably. Write for the

“"WHY and HOW booklet.” Room 2710.

McGRAW-HILL PUBLISHING COMPANY

330 West 42nd 51, New York 36, N. Y. LIPS
. 'i.
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One of a series of advertisements prepared by THE ASSOCIATED BUSINESS PUBLICATIONS
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Creative engineering ideas need room to prow —
like the 1,453,000 square feet of floor space main-
tained by Goodyear Aircraft Corporation at its
Akron plant; the 924,000 square feet at its
Litchfield Park, Arizona operation; the 191,000
square feet at its Wingfoot Lake, Ohio facility.

Creative engineering needs modern tools and
equipment—like the Goodyear-built computer lab-
oratory, one of the largest and most modern in the
world ; like the new multimillion dollar engineering
building now under way at Goodyear Aireraft,
Akron; like the new electronics engineering build-

1 1 i

=
—

THE TEAM TO TEAM WITH

ing and laboratory now under construction at our
Arizona plant.

Creative engineers need scope and challenge to
thrive—like the pioneering assignments now under
way at Goodyear Aircraft in missiles, metallurgy,
jets, electronics, airships, plastics, helicopters,
radar, guidance, and countless aireraft components.

Send resumé, or for application form write: C. G.
Jones, Personnel Department, Goodyear Aircraft
Corporation, Akron 15, Ohio. Plants in Akron and
Litchfield Park, Arizona.

ﬂe&’ re 627021?23 ézg‘ 7 12gS al
GOODSYEAR AIRCRAFT

im AERONAUTICS
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POWER PLANT OF THE FUTURE
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The Solar “Mars® Gas Turbine Engine

THE SIMPLEST PRACTICAL fuel-burning
engine yvet constructed is shown above.
It is the Solar Mars 50 hp gas turbine.
It weighs less than 100 lb and fits in a
two-foot cube. It operates on a variety of
fuels. Its construction is simple. And the
ruggedness of the Mars engine has been
proven by many thousands of hours of
trouble-free service.

DESIENERS, DEVELOPERS AND MANUFACTURERS OF METAL ALLOY PRODUCTS - GAS TURBINES - BELLOWS -
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The Mars is a constant speed engine
for emergency or stand-by duty where
fuel consumption is not of primary
importance. Your forward planning
should include the Mars gas turbine. For
detailed information about this power
plant of the future, write today to Solar
Aircraft Company, Dept. B-75, San
Diego 12, Calif.

SOLAR

AIRCRAFT COMPANY

SAN DIEGD DES MOINES

ENGINEERS WANTED Unhm-fh!d oppor-
tunities in Solar's ng gas tur
program! Write rndnu, giuiﬂg ym;r
Experience.

CONTROLS « HIGH TEMPERATURE COATINGS - AIRCRAFT COMPONENTS

WHO'S WHERE

(Continued from page 9)

E. M. Deckman, commercial sales man-
ager-aircraft engimes of Allison Div,, General
Motors Corp.

Jerre Manning, manager of transistor di-
vision of Minneapohs-Honeywell Regulator
Co., Minneapolis, Minn.

L. E. Tollefson, Washington representa-
tive of Douglas Aircraft Co.; Edward Car-
tis, director of contracts.

W. H. D. Hanchet, contracts and service
manager of Doman-Fleet Helicopters Ltd.,
Fort Ene, Ont., Canada.

W. R. Miller, manufacturing director of
Longren Aircraft Co., Torrance, Calif,

Jack H. Sheets, works manager of Curtiss-
Wright Corp. Also promoted: Leonard S.
Wiener, chief rocket design engineer of
the Propeller Div; G. 1. Sundstrom, as-
sistant general manager of Metals Process
mg Div; Melvin Isaacson, general sales
manager; John G. Rombough, industrial
relations manager,

Robert F. Schulz, manager of microwave
and industnal products dept. of Communi-
cations & Electronics Div., Motorola Inc.
Other appointments: Leonard G. Walker,
commercial sales director; James Stewart,
chief of export and special accounts sales,

Howard Capes, publicity director of
]”Ef]m Navigator Co. Ltd., London, Eng-
an

Lee H. Smith, chief of military relations
and customer service, Northrop Aircmaft,
Inc,

I'rancis A, Oliver, manager of Data Stor-
age Devices Unit of J. B. Rea Co.

Charles T. McKinnie, assistant sales man.
ager, Pratt & Whitney Aircraft Div,

Emerson W. Conlon, assistant to the
general manager for future technical prod.
uct planming at Fairchild Engine Div;
Also promoted: Elwood D. Bryvant, dircctor
of E]-L'\'Elﬂpmr_'nt enginecring; L. Panl Ahlers,
director of quality; Edward C. Leeson, di-
rector of customer relations.

Guy M. Martin, Jr., sales engineer-South-
e California  area, DeMornay-Bonardi
Pasadena, Calif.

K. E. Cassatt, commercial sales manager,
York Corp., York, Pa.

V. L. Spinney, central region manager,
Allis-Chalmers Mfg. Co. Also promoted:
R. L. Halsted, manager-processing machinery
department; N. W. Landis, New York dis-
trict manager; A. J. Mestier, Jr., Detroit
manager.

William J. Kent, sales office manager for
Leach Relay Div. of Leach Corp.

John F. Ortner, assistant sales manager,
Durez Plastics Div. of Hooker Electro-
chemical Co.

Ralph W. Updegraff, chief industrial en-
gimeer of Timken Roller Bearmg Co. Also
promoted: Ross Russell, divisional indus.
trial engineer of Steel & Tube Dhv.

Kevin P. Moore, aviation sales engineer,
AC Spark Plug Div. of General Motors.

George Stevenson, sales coordinator of
Circuit Instruments Inc.; Emest W. Yon-
ick, Eastern sales manager of Circuit In-
struments, Inc. and Hycor Co., subsidiaries
ol International Resistance Co.

R. B. Link, United Air Lines manager
of ground services at Youngstown, Ohio,

¥
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experiencec
in their field

the optimum in lighting uniformity, oppeor-
ance, ruggedness, and simplicity.

Production problems are best resolved in the Edge-lighted panels and dials for Specifica-
designing stage. That is why we recommend tion MIL-P-7788, produced by the ''Lockon
consulting us during the design period. Process'' and backed by years of experience
in the lighting field, are your assurance of
the ullimate in appearance ond functional
characteristics.

when designing your
EDGE-LIGHTED PANELS and DIALS

. our engineers and consullants can save For worthwhile information en edge-lighting,

oddress Depl. AW-10,

UNITED STATES RADIUM CORPORATION

lime for your design deparlment and assure
Eastern Sales Office — 535 Pearl 5t., New York 7, N. Y.
Western Sales Office — 5420 Vineland Ave., N. Hellyweed, Calif.

Plants and Laberatories at: Bleomsburg, Pa., Whippany, N. J.

L J Bernardsville, N. J., North Hellywood, Calif.

~Now!...the NEW |
DIAGONAL

.-_-_-—_-_-._-.r__l_l_l___,__._

L} GRIP- HEAD|

ROBINSON ———=~
WIRE TWISTER

Faster, more efficient than
everl The new, slendernose
DIAGONAL CRIP-HEAD is
designed especially for those
narrow, hard-to-reach places.
Split-second whirling action

o

Drafting Template
_ List Prices —Circles #38, 5$1.50 ea.;
Ellipses, small #33 and large, #34, $2.50 ea.

SAVE up to 90% of DRAFTING
TIME on CIRCLES and ELLIPSES
with TWOMEY TEMPLATES

Sﬂf[-_-[}r-“-irr_rg 3 engines in time Periect circles and ellipses required in en-
. gineering drowings are time-consuming,
mﬂ;;_: rﬁd for ﬂp:' Lh:'r IR ?lt:lhm troublesome details for engineers. Now you
meinoa . . . 5avcs 45 much as can render them accurately, neatly and
%140 per engine assembled. quickly with Twomey Dralling Templates.
; Made of long-lasting plastic,. many kinds are
3-TOOLS-IN-1 . .« . pliers- available—circles, eollipses, nuis and bolts,
cutters-twisters. Side-cutting,

lettering, fluid lillings, tooling, sheel thickness
oil-tempered head., Permanent | —Tthe mest complsts line on e market. De-
hmmpﬁeﬂrinﬂ_ No m]]-“ﬂt' signed by Douglas Aircraft Co.. Inc., they
ments, Jaws lock on wire,

conform to accepled mililary and engineering
i * ! specifications and ore used througheout in-
can't slip off. Perfect, uniform
twist every time.

dustry lor speed, accuracy and economy. See
your dealer today or write for full details.
#  —for assembly line
12 safety-wiring, 15 ax $2]'5u
" _for beneh waork, sub-
g assemblies, 12 oz $2“'Eu

Unconditional Money -Back Guar-
antee, Send for complete details,

RALPH C. ROBINSON CO.
Box 494W MNo.Sacramento 15, Calif,
THIS AD APPEARS EVERY WEEK

Drafting Ttmpl:tu for All Purposes

TU.IOI'I'IEY CO

26 W, 10th Place
Los Angeles 15, Calif.




Golf course fairway — Seamew runway

Whether on soft or rough ground, sand or
grass, the Seamewo can alight in an

S ‘ extremely small area because of its low landing
eamelr — - tough, economical, all- speed and long oleo leg travel. Tyre sizes
weather submarine hunter. In adverse weather R 6 48ty changes ko swik ierrt-

— submarine weather — the Seamew can be
airborne after a short take-off from an emergency
strip . . . can conduct a radar search and low-
level attack . . . and can land back safely almost
anywhere (even on a goll course!)—due to its

slow approach speed and shock-resisting under-
carriage.

: r_ e _,.-""
it - o PR »

— - —

The extremely good handling characteristics of the
Seamew combined with simplicity of construction
and clear viston make it an excellent aireraft to fly,

The S I l o r ii a “sw e r even for pilots with little experience of this type.

Economy of manufacture is
paralieled by economy of
maintenance, in terms of

man-hours and spare componenis. _ o el i I

NOW IN PRODUCTION FOR THE ROYAL NAVY AND THE ROYAL AIR FORGCE

Short Brothers & Harland Ltd., Queens Island, Belfast, N. Ireland. The first manufacturers of aircraft in the werld
108

TF-102A:

Trainer-Interceptor

Convair's TF-102A trainer, with side-by-
side seating, is the company's answer to the
knotty problem of famibanzing a prospec-
tive interceptor pilot with flying and fght-
ing a complex unit of a supersonic weapons
svitem.

It also may be the company’s answer to
the criticism of the one-man all-weather
fighter, becanse the trainer also can be flown
as a full-tactical weapon by either one or
two men.

Length and contours of the original nose
—which looks ample for a tandem cockpit—
were changed drastically to make the side-
by-side layout. This approach adds to the
belief that the modified version was de-
signed from the start to serve as a two-man
interceptor as well as a trainer.

From the cockpit aft, the trainer and
the hghter are identical, their fuselage lines
sculptured by the area rule (AW Sept. 12,
p. 12).  Forward section, although much
bulkier, is apparently tailored to the same
principle of gradual area buildup. But the
shortness of the nose means an  “ideal
shape” of lower length-diameter ratio had
to be chosen for the area control. Such a
shape must have a higher drag, and there-
fore the trainer version—while still a super-
sonic airplaine—must be somewhat slower
than the one-man hghter,

AVIATION WEEK, October 17, 1955




NOW YOU CAN GET BETTER COOLING!

Miniaturized blower is 1% inches in diameter, contains
tiny Pesco motor. Rating: 16 ¢fm @ 75" pressure w.g.

COMPLETE LINE

Units for a-c or d-c operation have
capacities from 16 to 750 cim.
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AN P CURSC FEET PER MINWUTE
TOTAL EFFICIENCY OF TYPICAL PESCO AXIAL FLOW BLOWER
£T5" BLADE TIP DIA - 2By DC

Design assures efficiencies unexcelled
in comparable "package' sizes.

LIGHTWEIGHT, COMPACT

7 EDO Dd

High air displacement and pressure
achieved with minimum size and weight.

new Pesco axial flow blowers

LA A E R E NN X"

More efficient air delivery or exhaust is
possible with the new Axial Flow Blowers
now manufactured by Pesco. Engineered
by a leading British firm, these advanced
design blowers have been proved under
tough service conditions. They provide
better cooling, heating or ventilating for
a wide variety of aircraft and industrial
applications,

Pesco® Axial Flow Blowers are self-

110

contained package units which save space
and permit more flexible product design,
They incorporate a rotor direct coupled
to a Pesco Electric Motor for efficient
air flow.

An outstanding characteristic of this
new Pesco product is the high capacities
obtained with minimum power, Careful
acrodynamic design assures optimum
efficiency with axial air flow. Pesco
Blowers withstand severe conditions of
shock, temperature, pressure, altitude,
humidity and duty cycle. Rated for con-

BORG-WARNE R CORPORATION

24700 NORTH MILES ROAD

tinuous operation at high ambient tem-
peratures, they perform in any position.
Dynamic balancing assures quiet, vibra-
tion-free operation. Flange or clip
mounting is optional.

Before you proceed with the design or
re-design of any equipment requiring
localized heating or cooling, investigate
the better performance now possible with
Pesco Axial Flow Blowers. For com-
plete details, contact your local Pesco
representative or write: Pesco, 24700
North Miles Road, Bedford, Ohio.

. BEDFORD, ODHIO

AVIATION SAFETY

CAB Accident Investigation Report

Shop Error Behind UAL Crash

THE ACCIDENT

A Convair 340, N 73154, owned and
operated by United ".lr me Inc., made
4 wheelsap emergency landing  six  miles
southeast of Dexter, Iowa (30 miles west
of Des Momes), January 19, 1955, at 1625.°
A few of the 36 passengers received minor
mjuries; there were no injories to the crew
of three. The aircraft was substantially
damaged.

HISTORY OF THE FLIGHT

United Air Lines Flight 329 of Januoary
19, 1955, originated at Newark, New Jersey,
with its destination Lincoln, Nebraska, and
with intermediate stops scheduled at Allon-
town, Pennsylvania; Youngstown, Akron,
and Cleveland, Ohio; Chicago and Moline,
IHlinois; lowa City and Des Moines, lowa,
and Omaha, Nebraska, It departed Newark
at approximately 0703 and was routine to
Chicago.

At Chicago a customary crew change was
made, The new crew consisted of Captain
Earl W. Andreason, First Ofhcer Thomas
D. Boyle and Stewardess Enid Patricia

TAIl times herein are Central Standard and
pre hased aon the 24-hour clock.

Johnson, The aircratt departed Chicago at
1330, and the serments of the flight to
Moline, Illinois, and lowa Citv and Des
VMoines, lowa, were normal: no mechanical
ot operational delavs oceurred.

I‘Iight 329 departed Des Moines on a
VFR (Visual Flight Rules) fight plan at
1608 ftor Omaha, Nebraska., The gross
weight of the aircraft was 45,215 pounds,
1,685 pounds less than the allowable 46,90i0)
pounds. According to company records, the
load was properly distributed with respect
to the center of gravity of the aircratt.

The clhimb to 5,000 feet was uneventtul
but at that albtude the crew noticed vibra-
tiom and a slight foreand-aft movement of
the control colummn, The climb was con-
tnued to 6,000 teet, where the aircraft was
leveled off and power was reduced. As the
vibration was still present at this time, the
captain attempted to dampen it by engaging
the antopilot; however, this was unsuccessful
and it was immediately disengaged.

The first ofhcer next lowered the Haps,
first to 5 degrees and then to 15 degrees,
without anv noticeable effect. The “Fasten
Seat Belt” sign was turmed on and the cap-
tain told the first officer to advise the
company of their d]'fﬁlr_'nll} viit radio.

About this time o sudden Failure in the
control system was felt and it was with ex-
treme r]uiﬁ::ulh that any semblance of cle-

ator control was maintained. The first
officer again tried lowering the Haps, this
hme to thL 24-degree position, but as this
did not help to maintain control he returned
them to the 15-degree position, where it
was found the most favorable resalts were
attained. Accordingly, the frst ofhcer trans-
mitted ““Mavdayv" (distress call) on  the
radio and said that thev were attempting
to return to Des Maoines but were experi-
encing control trouble.

The buffeting became so severe it was
then necessary for the copilot to help the

aptain hold the control column, However,
the buffeting lessened, and the captam ad-
vised the frst ofhcer to depressurize the air-
craft and tell the stewardess to prepare the
passengers for an emergency landing., This
wils done,

By that time, the aireraft had descended
below 3,000 feet. Both throttles were re-
turded m turn to see if the tronble conld
possibly be caused by one of the engines.
This also proved to no avail. The vibration
built up to high level and suddenly another
failure, in the control svstem was telt, and
the airplane went into a steep climb. As it
seemed that a stall was imminent, the
captain  quickly moved the propellers to a
high r. p. m. and pushed the throttles for-
n.lrd until about 50 inches of manitold
pressure was seen on the gauges, The air-
plane then nosed over and begain to dive
at a very steep angle,

During this rapid descent the captain
reduced power and headed toward open
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1. Lightest reel—about 1.5 lbs.
2. Thinnest—114" over-all.

3. Complies with Specification MIL-R-8236 Type

MA-2.

4. Lowest in cost of any multidirectional reel.
3. Positive in action. Locks instantly on

primary crash impact.

6. Full 18" harness cable travel, as called for

in Specification.

\

| o ———

MANUAL CONTROL

1. Ideal for ejection seats. Locks instantly and
automatically when electrical circuir is in-
terrupted during ejection cycle,

8. Manual control is thinnest ever made, only
15" thick over-all.

9. Reel cannot be unlocked by quick retracting
movement.

10. Can be mounted in almost any position, as in-

MULTIDIRECTIONAL SHOULDER HARNESS TAKE-UP

ertia locking action is controlled by a new
inertia switch, mounted independently of
reel. The light weight switch will operate
several reels.

11. Reel can be disassembled and overhauled
by user without returning to factory for
recalibration. Only the trouble-free iner-
tia switch 1s factory-scaled.

12. Design incorporates suggestions of aircraft
manufacturers. Aircraft engineers avail-
able for consultation.

13. Uses same mounting hole spaces as
other reels of our manufacture,

14. Mock-up units available for vour de-
velopment work.

We also make Unidirectional Reels con-
forming to Specifications MIL-R-8236
Type MA-1 and AN-R-29 amend 2,

Original producer af the Inertia Locking Showlder Harness Safety Reel, Supplier to the Armed Forces since 1945,
Amertcan Inertia Reels are fully protecied by paverits,

Your inquiry
will be answered
promptly.

N cAmedcan Seating (omparny

GRAND RAPIDS 2, MICHIGAN = WORLD'S LEADER IN PUBLIC SEATING
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Brings A Unigque,
Long-Needed Publishing Service

fo the Aviation Indusiry

November 28, 1955, an all-important, needed publishing
service will be available to the aviation industry . . .
AVIATION WEEK's Annual BUYERS' GUIDE. The
dramatic development of aviation into today’s multi-billion
dollar giant—reaching into all phases of manufacturing—
demanding a constant flow of products and matenals from
tens of thousands of separate suppliers—has made a com-
prehensive, complete source book of suppliers and manu-
facturers a must for all segments of the Industry.
AVIATION WEEK's BUYERS' GUIDE answers this in-
telligence need with an information service of year-round
usefulness, placed directly into the hands of some *57,000
key aviation engineers, management men, design and pur-

cnasing personnel—men who make up aviation’s real buy-
ing influences . . . in the industry itself, in the Air Force,
and throughout the Government.

The latest developments in military procurement will be
covered in a special report. Included in the detailed infor-
mation to be presented will be: Air Materiel Command—
Air Research and Development Command buying prac-
tices, personnel listings—by name, procurement centers, etc.;
All-inclusive listings of manufacturers of aeronautical and
allied products, sectionalized for maximum utility under
six major headings: Aircraft, Missiles, Avionics, Supporting
Groups, Nuclear Power Systems, Airlines and Airports.

Indexing is set up to provide quick, easily referred-to lo-

cators for all products. In addition, advertisements and
product listings will be keyed to each other for ready refer-

o

SUFFﬂHTIHG EHﬂHFE Elnrn $rmm3 wmpulnri punch-card

systems etc., Electrical, Ground equipment, Wardwore, Hydroulics, In-

nrumlnlntiun, Materials including fuels, chemicals, plostics, metals, efc.

Tocling including machine tools, opticol jigging systems, hond foals

ence. AVIATION WEEK's BUYERS' GUIDE also will
carry Trade Name and Distributor listings—making this
publication the most complete single source of buying in-
formation available to the aviation industry today.

Every AVIATION WEEK subscriber will receive the
BUYERS' GUIDE. That's a market of some *57,000 key
aviation people . . . plus substantial bonus circulation
through the sale of extra copies of the BUYERS' GUIDE
to aviation companies and government agencies (Price for
additional copies is $3.00 each). AVIATION WEEK's
BUYERS' GUIDE will be read, referred to, and depended

upon constantly wherever aviation business is transacted.

McGraw=-Hill Publishing Company, Inc., 330 West 42nd Street, New York 36, N. Y.: Other Advertising Joles Offices: Atlanta 3, Ga., 801 Rhodes-

Haoverty Bldg. Boston 16, Mass., 150 Park Square Bldg. Chicage 117, L, 520 N. Mithigan Ave. Cleveland 15, Ohio, 1510 Hanna Bldg. Dallas 1, Texas, First

HLICI.EAII POWER S'I"S'I'Ehﬁ
Accessories ond components

Design services

Reactor fabrication

Be sure your complete line of products and services is
listed in this basic book of buying information. Special
discounts are offered for multipage and catalog-type ad-
vertisements. Your AVIATION WEEK representative will
gladly help you plan your advertising to make the most

AN

v

AVIONICS: (umMun-’rtuisuns systems & equipmenl, Radar-fire con-
trol systems & equipment, Instrumentotion ond controls, Naovigation
systems & equipment, Components ond devices, Test equipment, Com-
puters & dofa processing equipment

economical and resultful use of the GUIDE. Call him
today.

* Average net paid circulation, 51,893 (June, 1955 ABC
Statement). Paid circulation of current weekly issues more
than 53,000. Current weekly print order exceeds 57,000.

VWE

A McGRAW-HILL PUBLICATION

Batiena) Bank Bldg. Detrolt 28, Mich., 856 Pencbscot Bidg., London E. C. 4, Englond, 95 Farringdon Streel, Los Angeles 17, Calif,, 1111 Wilshire Blvd.

Pitrsburgh 22, Pa., 919 Ofiver Bldg. Philadelphia 3, Pa., 17th ond Sersom Sireets. San Francisco 4, Calif., 68 Post Sireet. 5t. Louis B, Mo., (entinental Blds.



#2327
3-WAY SOLENOID
OPERATED VALVE
34" Line size

Weight 0.9 Ib.

Pneumatic confrol valves
rformance standards!

#23314
CHECK VALYE
4" & 34" Line sizes

Weight 0.13 Ib.

ADEL designed and manufactured to provide the
best in control equipment where pneumatic systems
are specified. Safe, dependable operation is

#27370 assured with instantaneous reaction at working -
frﬁri:l[!lf VALVE pressures up to 3000 psi. These production units
ol T T B have been thoroughly tested and are qualified to
Weight .20 [b. meet all applicable specifications.

ADEL produces a complete line of AIRCRAFT
HYDRAULIC & PNEUMATIC CONTROL EQUIPMENT;
HEATER, ANTI-ICING & FUEL SYSTEM EQUIPMENT;
ENGINE ACCESSORIES AND LINE SUPPORTS.

For complete engineering specifications and counsel

f‘iﬁ'ﬂ?&mmmn Address: ADEL DIVISION, GENERAL METALS CORPORATION
OPERATED VALVE 10775 Van Owen Street, Burbank, California
35" Line size . T
W:ig'h!' 1.B0 Ib, .

DIVISION OF GEMERAL METALS CORPORATION = BURBAMNK, CALIF. = HUNTINGTON, W. VA,

CANADIAMN REP: RAILWAY & POWER EMNGINEERING CORPORATIONMN, LIMITED
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country to his right. When the aircraft
reached 500 feet above the ground the
cuptain was successful in flaring the aircraft,
and it struck the ground in a flat attitude.
All occupants were quickly deplaned as
soon as the aircraft stopped.
INVESTIGATION

The aircraft came to a stop I]L':idi]lg 195
degrees magnetic and in an upright position
with its wheels retracted. It was in a level,
snow-covered comfeld approximately  six
miles southeast of Dexter, lowa.

From marks on the ground it was deter-
mined that the tips of the propeller blades
and the antenna attached to the bottom
of the fuselage made first contact with the
ground, At this time the aircraft was approx-
imately level laterally, and slightly nose-high.
The next gronnd contact was about 200 fect
from the frst marks found. At this point
the aircraft struck the ngmd and bounced
over a barbed-wire fence. It again struck
the ground with severe force about 390)
feet farther on, hurdled another fence, and
skidded in a slight right curve for an addi-
Honal 1,485 feet. Minor wreckage was
strewn along the path.,

The underside of the fuselage was crushed
upward and the top of the fuselage was
badly damaged. All cabin and cockpit seats
remained intact. Leading edges of the
wings were dented somewhat; the flaps were
extended about 15 degrees. All propeller
blades were broken. Both engines were shill
attached to the airplane but their mounts
were severely damaged. The snow, which
was uniformly hve or six inches dtf:]:‘.l on the
ground, considerably lessened the damage
the aircraft received ﬂurit]g its slide.

Becanse of the nature of the accident,
attention was immediately directed to the
empennage and control system of the air-
craft. The empennage section was ntact
and virtually nnd:lm:ujf:cl by ground contact.
During the examination of the elevator
t{:rquc'. tube assembly, it was observed that
there was a verhical fracture of the right
side. This completely disconnected the right
clevitor from the main torque tmbe assem-
bly, and the pilot conld no longer operate
this elevator by means of the elevator con-
trol system. The left elevator was still
attached to the torque tube assembly, how-
ever, and partial elevator control comld stll
be effected.

The left elevator serva tab was found
hanging in the full down (nose-up) position,
with the rear terminal of the aft push-pull
tube attached to the tab hom.

Internal inspection of the servo tab assem-
bly revealed that this push-pull tube had
broken transversely about 12 inches forward
of its rear terminal. The rear portion of the
broken tube showed evidence of abrasion
over most of its exterior surface, caused by
its rapid and violent movement within the
elevator. The interior surface of the elevator
skin in the area of the tab push-pull rod
was scared and abraided, and the skin was
punctured in several places.

The inspection doors were opened, and
it was found that the servo tab idler was
completely detached from its support in
the clevator. The § x 3i-inch close tolerance
support bolt was fractured about one inch
from the head end. and this end of the
bolt was found in the lower rear flange of
the stabilizer 20 inches outboard of the

AVIATION WEEK, October 17, 1955

GYR

Nz PECTRE

for the

MIXED-POWER-PLANT

FORMULA

The G Yr R ON

a most powerlul axial jet engine
desioned to a formula embracing
e . ACIes
all the features which are indis-
pensable for supersonic Hight.

ENGINES

o>

the SPECTRE

a liquid-propellent rocket engine
developing its maximum power

at altitudes bevond the scope ol

air-breathing envines,

THE DE HAVILLAND ENGINE COMPANY LIMITED

LEAVESDEN AERODROME, HERTFORDSHIRE, ENGLAND
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LELAND

airborne equipment is right? -

T i R T L

scientifically checked for RF notse, dvnamie balance. ..
proved in every possible way with the most modern,

most accurate testing equipment.

And throughout production, every unit is subjected
to this same kind of thorough, conscientious testing to
make absolutely certain that the unit you receive meets

Leland's own highly critical standards.

These complete testing facilities and procedures give
you still further assurance that Leland is capable of solv-
ing vour aircraft electrical problem, whether it involves
inverters, alternators, generators, or motors.

Why not get in touch with us.

( Ascending)

Protetype ossembly shep

readies designs for testing.
Altitude Chamber duplicates
stratospheric conditions.
Vibration Test challenges design.
Assembly Line Inspection Stations
constantly check quality.

LELAND

AIRCRAFT PRODUCTS

THE LELanD ELEcTRIC COMPANY
Division of American Machine & Foundry Company

Dayton 1, Ohio

In Conada: Leland Electric Canada, Ltd., Guelph, Ontario
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Every piece of airborne electrical equipment that leaves "':
the Leland plant is right and we know it's right. Because N
we've proved it at every stage of its development and
manufacture. 2]
Prototype models are tested for performance under %
extreme conditions of high- and low-frequency u:’brq!iﬂn. +
shock, altitude, temperature, salt spray and humidity... "
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BOOTH 6

AIRCRAFT ELECTRICAL
SOCIETY DISPLAY

Oct. 27-28

Pan Pacific
Auditorium
Los Angeles
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idler. The remaining portion of the idler
rear spar support bolt was found in place
in the idler with its fractured end Aush
with the inboard face of the idler; its broken
ennd was battered., A l-inch castellated nut

and two washers of the size and type used

with the support bolt were recovered from
a fold in the seal balance curtain. No cotter
pin wis found.

The hinge cutouts on the tab were tom
rearward, indicating there Lad been a violent
oscillation of the tab resulting in consider-
able overtravel.

The elevator closing spar was crushed
and deformed upward by action of the
servo tab horn and push-pull rod. The inner
face of each idler link support bracket was
severely battered and abraided near and
downward from the support bolt bushing.

It was determined that the aircraft was
properly dispatched and that weather was
not a factor in this accident.

A study of the maintenance records dis-
closed that on January 18 and 19, 1955, this
aircraft underwent a 1,500-hour inspection
at the company’s line maintenance base at
Newark. After completion of this inspection,
the aircraft fAew approximately five hours
before the accident occurred.

To understand better the chain of events
that occurred with respect to work per-
formed on this aircraft, it was advisable to
examine the line of command with respect
to personnel at the Newark base, and their
working hours. The base is headed by a
station manager, who has under him a chief
mechanic, supervisors of mechancial services
(crew chiefs), inspectors, lead mechanics, and
mechanics. There are three 8-hour shifts
daily beginning at 12 midnight, with per-
sonnel reporting for duty 30 minutes betore
each shift. Top supervisory personnel above
the crew chief level are a part of ecach shitt
or are available by telephone if needed.

The card system used in: the allocation of
work comprises a work control record. a
routine job card and a nonroutine job card.
The work control record is a master card
that lists all the work to be performed.
Routine job cards are distributed among the
mechanics according to the number of areas
necessary to be covered for each individual
inspection. Nomroutine job cards are made
out and initialed by mechanics when they
encounter work necessary to be done other
than that specified on the rontine job card.

N 73154 was in the shop ready for a
1,500-hour check at the start of the §:00
a.m.-4:00 p.m. shift the moring of January
158. During the inspection of the empen-
nage, which involved a detailed inspection
of the horizontal stabilizer, elevator and
related control system components, 1t was
found that there was excessive play in the
elevator servo tab, A nonroutine job card
was made out by the mechanic but no
corrective action was taken because of the
proximity of a shift change. The crew chict
going off duty briefed the crew chief on l:he
afternoon shift on the required work. The
card indicating that repair of the servo tab
was nccessary was then given to another
A & E mechame.

The idler linkage was disassembled to de-
termine the cause of the play and it was
found that the idler support bolt was con-
siderably worn, The mechanic left the bolt
with his crew chief for examination and
seturned to his work, This particular type
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|~
UNIQUE SENSITIVE RELAY -

incredibly small,
lightweight and
adjustable!

Here for the first time is a sensitive
relay only 1-7/32"x1-1/8"x 1-1/4". .. weighing
only 1-1/2 ounces, and adjustable over a

wide range. You get much more latitude with

this relay in designing for tiny areas.

The Advance "SO" is set at the factory
to operate on 10 milliwatts. User can adjust

it down to 2 milliwatts, or any desired

pick-up or drop-out, by means of fine screw

contacts. A balanced armature provides

extremely sensitive operation. The unit is highly

efficient, ruggedly built, and offers excellent

shock and vibration-resistant characteristics,

Contact arrangement is SPDT.
Coil resistances: 4000, 6500 and 10,000
ohms. Life expectancy: 250,000

operations, Available in open types...

dust-tight or hermetically sealed

enclosures, Now in quantity production,

Advance “"SO” relays are priced
amazingly low. Write for literature.
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bolt was not in stock, and an emergency
R v | order was issued requesting that it be sent
- i immediately from the company’s base at
| dan Francisco. This emergency order was
written up on the nonroutine job card.
The mechanic later testified that the
worn bolt was returned to him by the lead
mechanic with the instruction to pot it back
in the idler assembly loosely (finger-tight).
The wormn bolt was then replaced but not
safetied. No explanation was written on the
nonroutine job card covering this temporary
- installation. This was contrary to the com-
pany’s maintenanee instructions.
When the midnight shift came on duty
there was a heavy workload and the new
| crew chief (who was the only one assigned
on that shift—normally there are two) was
not briefed with respect to the worn bolt.
The work on the aircraft continued, in a
normal manner and, when completed, the
supervisor noticed that the subject non-

DOW CORNING
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Silicone Fluid Used to Obtain |
More Uniform Gage Response

While the viscosity of most fluids
changes with temperature, Dow Corn-
ing 200 Fluids have relatively flat vis-
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routine job card had not been signed off as
completed. At this time, however, the
mechanic assigned to the job reported to
the supervisor that he could not find anvy
excessive play in the servo tab assembly.
Accordingly, an inspector was requested to
check and determine if this was so. He
returned in a short time and said that he
also could find none,

The supervisor then went to the job with
the inspector and from the ground watched
while the tab was checked for free play.
Observing no excessive play, the supervisor
imitialed the nonroutine card, adding the
notation “OK for service.”

ANALYSIS

Correlation of known physical facts with
crew testimony indicates the following se-
quence of failare, The unkeved castellated
nut which fastens the idler assembly sup-
port bolt in its brackets backed off because
of vibration. This permitted the bolt to
come out of the ontboard bracket.

With the idler supported only by the balt
through the inboard bracket, forces were
exerted which broke the bolt one inch
from its head. This allowed the idler to
drop down and the servo tab began to oscil-
late, causing a forward and rearward move-
ment of the cockpit control column., Loads
were then induced in the rear push-pull
tube causing it to fail. 'With the then unre-
strained tab oscillating, the left elevator was
also affected so that it, too, oscillated about
its hinge line.

The resultant loads cansed by the left and
right elevators being out of phase broke the
right side torque tube connector plate, elim-
inating the right support for the torque
tube assembly and preventing cockpit con-
trol of the right elevator, Without the right
support, forces deformed the torque tube
assembly forward about the left support,
resulting in almost negligible control of the
left elevator from the cockpit. |

A thorough study of the company's line
mamtenance procedures, encompassing its
record control system, was made during the
investigation of this accident.

As a result of this study, and the testi-
mony of the witnesses called at the public
hearing, it was determined that the car-
rier’s maintenance program and the detailed
procedures set up to it were adequate.

In this instance, however, the procedures
broke down because of the frailties of the
human element. The system provided safe-
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asitv-temperature slopes, This charac- |
teristic plus nonvolatility and excellent |
resistance to oxidation and mechanical
shearing make these silicone Auids ideal
for uze as damping and hyvdraulic media
in such devices as the dairy homogen-
izer pressure gage manufactured by
Tavlor Instrument Company.

Initially, the hy-
draulic system used
o translate volu-
MEeLric pressures in-
o the pinion-and-
seclor  gear  that
conirols the dial
indicator of the
gage. contained a
glycerine and water
solution. But the
viscasity of the so-
lution wvaried with
changing tempéra-
tures causing the
response time of |
the poge to vary|
accordingly.

After an adjustable orifice installed in the
hydraulic system failed to solve the dif-
ficulty, Tavlor engineers replaced the
iroublesome water solution with a Dow
Corning 200 Fluid, Showing very little
change iIn viscosily atl operaling lemper-
atures ranging from 50 1w 100 F, the
silicone fluid keeps the gages operating
uniformly in any dairy without further
readjustment.

Taylor also uses two silicone compounds
in the gage to assure accurate, dependable
service. One of these materials, applied to

With properties midway between those
of organie paints and vitreous enamels,
silicone-based finishes maintain the
appearance and prevent the rusting of
stacks, space heaters, jet engine parts
or Kitchen ranges. One of the early
users of silicone-based paints on space
heaters, Perfeciion Etp\'u Co. of Cleve-
land, is now using them on die cast
parts and accessories. Here's the story
of one of their recent applications.

The oven door of one of Perfection’s
ranges is left ajar when the broiler is in

44 Silicone Grease
Used In Juke Box

The effectiveness of most organic
greases is greatly reduced by unusually
high or low temperatures. That is why
semi-inorganic Dow Corning 44 Grease
iz the specified lubricant for the pop-
ular 80 record juke box produced by
AMI Corporation of Grand Rapids.

Applied to the exposed moving parts of
the music machine, this silicone lubricant
withstands  temperatures ranging from
—40 to 350 F, assuring proper lubrication
ind trouble-free operation of installations
in any climate.

inion-and-sec y - dampens . ki
he pinioatand-seéior moveiment PeS| Dow Corning 44 Silicone Grease has
vibration and greatly lengthens gear life. | proved 1o be such an effective lubricant

Dow Corning 11 Compound is coated on
the O-ring sealing the faceplate to pre-
vent moisture from entering and fogging

for this particular application that it has
now become a standard practice for every
AMI repairman 1o carry & tube n his
regular repair Kit. No. 53

the glass. No. 52

Siiicone _Finish Protects . De—(ust
Range Parts White in Spite of Oven Heat

Design Edition 13
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operation. This is done to keep the tem-
perature in the oven below the point at
which the oven thermostat i1s set o lurn
off the heat. A deflector bar is fastened
above the oven door with two die-cast end-
brackets to protect the plastic control
knobs against the heat that passes through
the slightly opened oven door.

These brackets are painted white to match
the rest of the range. When conventional
paints showed signs of early failure, Per-
fection substituted a white Nubelon finish
pased on modified silicone resins and for-
mulated by Glidden. This silicone finish
shows no sign of cracking, peeling or
prownmg even alfter long exposure 1o
oven heat.

This is the way the finish is applied. The
die-cast parts are degreased and given a
phosphate surface treatment to improve
adhesion. After heating for 15 o 20
minutes at 375 F, the parts are sprayed
with the silicone finish, thinned 3 to 1.
They are then baked for one hour
at 375 F. No. 51

DOW CORNING CORPORATION - Dept.0910-B

Midlend, Michigan
Please send me 51 52 53

NAME = ST
TITLE : AT

COMPANY &

STREET
CITY IONE___ STATE

ATLANTA + CHICAGO + CLEVELAND -+ DALLAS *+ DETROIT = LOS ANGELES = NEW YORK +* WASHINGTON, D.C, (Silver Spring, Md.)

Canada: Dow Corning Silicones Ltd., Toronto; Great Britain: Midland Silicones Ltd., London; France: 5t, Gobaln, Parl

]
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24-HOUR
CLOCK

DIRECT READIMG, SYMCHROMNOUS, 5ELF STARTING

Patented precision design. Five me-
chanically-interlocked metal drum

L1

dials. Seconds dial with C. A. A. color B G AE F=

quadrants. Indirect illu-

mingtion, For ¥13-volt, OHOBOHN | B o] EEI=H Universal Model (il-
60-cycle oper- _ = = lustrated) only
ation. = 7-71/16"" wide x

> 4-13/16"" high x

2R4RO™07

1l

412" deep.

111

Desk Model available for desk,
table, or shelf use. Panel Model
available for mounting in stan-

dard 19-inch rack.

Desk and Panel Models supplied
complete with built-in dimmer/
off control and push-button syn-
chranizing switch,

Write for Descriptive Literature

L
!l‘ ENGINEERING AND CONSTRUCTION COMPANY
ESTABLISHED 1720

12TH STREET AMD FERRY AVENUE CAMDEN 4, NEW JERSEY

| Tl WA WERR

- AIRPORT

Complete Up-to-Date
[nformation on

United States Airports

THE NEW 1955-56 AIRPORT DIRECTORY
AND BUSINESS FLYERS' GUIDE

Is just off the press. It lists more than 6,000 airports . . . by exact

latitude and longitude, number and tyvpes of runways, lights and mark-
ings, obstructions, radio and weather facilities, repair service, hangars,
restaurants—cven bus and taxi service. Among many other exclusive

useful features are tips on weather and navigation, a map of all CAA
regions, and data on varving state gasoline taxes. A free United States

Flanning Chart goes with every copy.

The price is 34.00 per copy. Send vour check or money order to:

AIRPORT DIRECTORY 3553 ons se. New Yok 6. v
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® SAFETY

guards, one of which required that an ex-
planation of all work performed be written
on the respective nonroutine job card;
another, that the outgoing crew chief at
the time of the work shift brief, in as much
detail as necessary, the relieving crew chief
concerning the work accomplished during
the toregoing work period. These company
procedures were not followed in this case.

When the final inspection for play in the
servo tab was made, no excessive play was
tound. It was testifed to that, if the wom
support bolt was replaced and by chance
turned from its position when removed, a
manual test for play might result in none
being found.

However, since the nonroutine job card
was written up for work to be done and was
not signed by the mechanic to indicate that
the work had been accomplished, 1t is be-
Reved that the inspector making the final
inspection should have gone beyond the nor-
mal instructions and actually examined the
servo tab system. If this had been done the
mistake probably would have been dis-
covered before the mechanic was told to
close all inspection covers and doors.

The critical omission was the failure to
write an explanation on the job card that
the bolt had been removed and replaced
ﬁl}' finger-tight pending the arrival of a new

It.

As a result of this accident, the company
has increased the number of both super-
visory personnel and mechanics.

The Board believes the crew was con-
fronted with an extremely hazardous situa-
tion and that it was only by employing the
ntmost judgment and skill that a disaster
was avoided.

FINDINGS

On the basis of all available evidence the
Board finds that:

1. The crew, the aircraft, and the carrier
were currently certificated.

2. The aircraft was under its allowable
gross weight and the load was distributed so
that the center of gravity was within ap-
proved limits.

3. The aircraft was properly dispatched.

4. Weather was not a factor.

5. During a routine maintenance inspec-
tion of the aircraft an explanation was not
written on the nonroutine job card that the
bolt had been removed and replaced finger-
tight pending the arrival of a new bolt,

6. Final inspection of the servo tab sys-
tem failed to disclose its unairworthy condi-
tion and the aircraft was released for service,

7. Vibration backed off an unsafetied nut
m the servo tab system, resulting in a se-
quence of structural failures that ended in
almost complete loss of control of the air-
craft elevators.

PROBABLE CAUSE

The Board determines that the probable
cause of this accident was a scries of omis-
sions made by maintenance personnel dur-
ing a scheduled inspection which resulted
in the release of the aircraft in an unair-
worthy condition and an almost complete
loss of elevator control during fight.

By the Civil Aeronautics Board:

ROSS RIZLEY
JOSEPH P. ADAMS
JOSH LEE

CHAN GURNEY
HARMAR D. DENNY

AVIATION WEEK, October 17, 1955

EMPLOYMENT OPPORTUNITIES

B MANAGER—FIELD INSTALLATION AND EVALUATION

—Organize and direct activities of a large group of
evaluation engineers, involving system functions of
computers, radars and fire control equipment. BSEE,
15 years' experience in development and evaluation of
electronic equipment (5 years’ technical evaluation of
major missile guidance systems).

B PROJECT LEADER—DATA PROCESSING—Supervise
project activities involving radar video processing
equipment (analog and digital). BSEE, 10 to 15 years’
experience in development and design of electronic
equipment (5 years' project direction). Experience with
communiecation equipment desirable.

B PROJECT ENGINEER—Prepare comprehensive engi-
neering reports by consultation with development engi-
neers. BSEE, 5 years’ experience in design and evaluation
of electronic equipment, plus several years in the prepa-
ration of engineering reports and manuals. Knowledge of
radar fire control desirable.

B PROJECT LEADER—FIRE CONTROL—Technically lead
a fire control project. BSEE, 10 years’ electronic experi-
ence, including design, development, organization and
technical direction of major projects (5 years in fire con-
trol, including tactical and control displays and human
engineering). Radars and data extrapolation experi-
ence desired.

B PROJECT ENGINEER—ANALOG COMPUTER—Assume

project responsibility and technieally direct major por-
tions of a fire control analog computer project. BSEE,
10 years' experience in electronies, including design, de-
velopment, organization and technical direction of major
projects; 4 years’ experience in design and development
of analog computers required.

B SYSTEMS ENGINEER—Experience in broad systems
design or definite indication of promise is essential.
BSEE, 8 to 12 years’ experience in electronies of radar
and guided missile systems; 5 years in design and de-
velopment of radar and electronic cireuitry required.

Please send resume of your qualifications to:

Mr. John R. Weld, Employment Manager
Dept. B-2K, Radio Corporation of America
10 Rockefeller Plaza, New York 20, N. Y.

AVIATION WEEK, October 17, 1955

RADIO CORPORATION OF AMERICA
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EMPLOYMENT OPPORTUNITIES

believe in luck?

Is it luck when a man reaches the top before he's
forty?

Certainly...if it is considered lucky to have ability,
plus the good sense to find a working environment
which is right for that ability.

It is that kind of “luck” which has resulted in the
development of new management methods that are
yvears ahead of the calendar by one of the youngest
management groups in the aireraft industry today.

You don’t need a rabbit’'s foot to find out what is
happening at Martin ... and what it might mean
for vour future.

Write to J. M. Hollyday, Dept. A-10, The Martin
Company, Baltimore 3, Maryland.

R S BT G A,
NV A FE T N

8 < L. T I NT ©© =R =
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ENGINEERS |

PERMANENT
CREATIVE OPPORTUNITIES
FOR

ELECTRICAL

MECHANICAL
ENGINEERS

?ﬂaﬁ’

Immediate openings for . . . .

SENIOR COMPUTER ENGINEER |

At least five yeors experience with
analog compulers with control applica-
tions. A degree in elecirical engineer-
ing, or math and physics required.
Activity is in the field of airtrait and
missile power plant controls, including
gas turbine, ram jet, and rockgt types.
Work will be with hydra-mechanical,
pneumatic and electrical components.
The fuel metering research faocility in-
cludes an analog computer and jet
engine simulators.

MAGNETIC AMPLIFIER
SYSTEMS ENGINEER

Electrical engineer supervisory capacity i
on research and development of mag-
netic amplifier circuitry, control systems,
and component design and testing,
supervising other engineers and tech- |
nicions.

COMPUTER ENGINEER

Graduate engineers thoroughly gquali-
fied as a digital computer programmer,
capable of handling engineering and
production calculations, to train present
personnel in preparalion of data for
compuler applicalions. Set up new ap-
plications. Work with complex dynamics
and conlrol problems characleristic of
the jet engine fuel system ond landing
gear fields.

LIQUID PROPELLANT
ROCKET CONTROLS ENGINEER

Mechanical or electrical engineer to su-
pervise the research and development
of liquid propellant rocket controls, sys-
tems design, component design, de-
velopment and testing.

The salary of these positions will be
determined by your obility and eox-
perience,

send delgiled resume listing educa-
tion, engineering experiente, and
sglary requirement ilo:

TECHNICAL EMPLOYMENT DEPARTMENT
BENDIX PRODUCTS DIVISION OF
BENDIX AVIATION CORPORATION

401 Morth Bendix Drive
South Bend 20, Indiona

We guarantee you an immediate reply—

AVIATION WEEK, October 17, 1955

EMPLOYMENT OPPORTUNITIES

Attention!

NON-CITIZEN
ENGINEERS &
DESIGNERS...

...now you can work at Republic Aviation Corporation through

a liberal new arrangement made available to all engineers and
designers experienced in the Aircraft and Guided Missiles fields.

If you have had 5 or more years experience

in AERONAUTICAL ENGINEERING
and DESIGN —emphasizing one or more
of the following areas, Republic may have

an important position for you in:

AERODYNAMICS WEIGHTS
DYNAMICS AIRCRAFT & MISSILE DESIGN
FLIGHT TEST PRELIMINARY DESIGN

THERMODYNAMICS ELECTRONICS
FLUTTER & VIBRATIONS CONTROLS
STRESS SYSTEMS

Today Republic's famous Thunderjets and
Thunderstreaks are in service throughout
the free world. These planes, as well as the
new RF-84F Thunderflash, form part of
the striking arm of the air forces of the
U.S. and other NATO countries. Soon to
appear are the F-103 and F-105, while
planes embodying advanced aerodynamic

concepts are already in the mock-up and
prototype stage. Still others are on Re-
public’s drafting tables.

AND TO WORK FOR REPUBLIC IS TO
LIVE ON LONG ISLAND! You'll enjoy liv-
ing in the playground of the East Coast,
with its fine suburban communities, mod-
ern highways, miles of beaches and many

state parks.

RELOCATION EXPENSES PAID...LIBERAL
BENEFITS. Republic relieves you and your
family of all financial worries connected
with moving to a new position on Long

Island. The company also pays life, health
and accident insurance —up to $20,000 —
for you, plus hospital-surgical benefits for
the whole family, and 34 the cost of your
collegiate and graduate studies.

If you wish to join the select group of Republic engineers,
no matter where you are located now, write promptly,
describing your experience and training in detail.

A convenient interview can be arranged in your vicinity.

Address:
Mr. R. L. Bortner

Assistant Chief Engineer

FTEFr AN E AVIATFION

FARMINGDALE, LONG ISLAND, NEW YORK

AVIATION WEEK, October 17, 1935
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EMPLOYMENT OPPORTUNITIES

Vel
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Become a Flight Officer

New booklet tells you how

United Air Lines—the nation's
fastest growing airline—offers un-
usual career opportunities for

Flight Officers,

To qualify, you must have a com-
mercial pilot’s license with 165
hours or more (no multi-engine
time required) : be a U. S. citizen
and a high school graduate be-
tween the ages of 21 and 28; be-
tween 57 and 6’4" in height;
and able to pass a flight physical
without waivers, Applicants with
C.ALA. instrument rating or flight
engineer examination written
portion passed will be accepted
through age 29: with both,
through 30. Successful appli-
cants attend United’s Flight
Training Center at Denver and
receive pay while training.

Excellent pay ... vou get $460 a
month on assignment to line, and
from then on, vour pav increases
at regular intervals,

United Air Lines offers security,

too, as well as good pay and rapid
advancement. You enjoy a broad
insurance program, retirement
meome plan and many other
generous benehts.

Te get a booklet giving vou all
the details about vour career
opportunities with United Air
Lines, simply fill in the coupon
and mail. Remember, even if you
are not immediately available,
United's continuing growth will
maintain the need for qualified
men for years to come, Get the

p— ; I"HJI'II-.IJ."[ -'LII'I:‘I{ |'IIEI]'I YOHIT

future now !

S,I C. M. Urbach, Supt. of Placemant
UNITED AIR LINES
J Operating Base, Dept. Avia. 10

=tapieten Airfed, Denver, Colorado

I

|

|

I

I

|

i

| City _ lone__ Slate
L

Ploasa send ma your booklet that tells
ma how | can bacoma a Flight Offcar
with United Air Lines,

Name

Address

oo s
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Chance Vought Aireraft has an opening
for an experienced Machine Shop Superintendent to assume
responsibility for the organization, administration and super-
vision of the Machine Shop. He will be responsible for the
maintenance of production schedules, adherence to quality
and cost standards and the efficient use of equipment and
personnel. This machine shop of 500 employees includes a
wide variety of machine tools such as mills, drill presses,
lathes, hones, grinders, boring and welding machines.

The man that we are seeking should have
from ten to fifteen years of experience, a considerable part
of which should have been spent in aircraft or engine
machine shops. He should be experienced in directing a
machine shop handling a wide variety of items of a specialty
machining nature coincident with the problems of a rela-
tively low volume of production. Personal expense-paid in-
terviews will be arranged for qualified applicants submitting
a resume to:

G. H. Orgelman

SUPERVISOR SALARY EMPLOYMEMNT

cHNAaAaNCE

QUGHT ATRCERAFT
INCORPORATED P. O. Box 5907
Dallas, Texas

Co-Pilot Mechanic

F=7888, Avintion Weplk
300 W. 42 8¢t., New York 3¢. N. Y.
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Requires A & E commercial multi engine
and exiensive DI85 mechanical axperi-
ence. Alrcrall based on Leng Island.

LOCKHEED
AIRGRAFT
CORPORATION

Georgia Division
Has immediate openings for

FLIGHT TEST

ENGINEERS
...work on JET VTO
ot RYAN

The development of the dra-
matic new jet-powered VTO
airplane is one of the many

exciting opportunities which
INSTRUMENTATION await you at Ryan—situated
TECHNICIANS in sunny Southern California.

All inquiries to the Admini-

strative Engineer are strictly
confidential.

Minimum 1 year aircraft experi-
ence required with experience in
the use of one or more of the
following:

1. Recording Oscillographs

2. Recording Potentiometers

3. Oscilloscopes

4. Telemetering Equipment

5. Instrument Repair
Equipment

6. Strain Gauge Application

OPPORTUNITIES FOR:
Flight Test Engineers
Flight Test Analysts
tlectronics Engineers
Systems Analysts
Engineering Designers
Aerodynamicists
Thermodynamicists

<8='RYAN
AEROMAUTICAL COMPANY

Write in complete confidenc
P e San Diego 12, California

Dept. FI-1017

LOCKHEED AIRGCRAFT SKILLED
CORPORATION PILOTS
AVAILABLE

761 Peachtree St., N.E. | I
Atlanta, Georgia

Mo Fee to Employers

PILOTS EMPLOYMENT AGEMCY
Toterbare (N. J.) Alrpovt
Hasbrouck Heights - B-1214

AVIATION WEEK, October 17, 1955

EMPLOYMENT OPPORTUNITIES

ENGINEERS and DESIGNERS NEEDED

for:

MISSILE GUIDANCE

SYSTEMS

Positions Are Permanent

BOMBING NAVIGATIONAL
COMPUTER SYSTEMS

JET AND TURBO-PROP AIRBORNE FIRE
ENGINE CONTROLS CONTROLS

NEW CIVIL AVIATION
PRODUCTS

GM CAREER OPPORTUNITIES IN

Design Engineering
Product Engineering
Product Evaluation
Field Engineering

Systems Engineering and Analysis
Experimental Engineering
Development Engineering

Project Coordination

AND WE ALSO NEED:
DESIGNERS «- CHECKERS - LAYOUT MEN

Excellent Advancement Opportunities
Every inquiry treated confidentially and given
immediate attention and personal reply.

WRITE TODAY FOR EMPLOYMENT APPLICATION

Mr. Louis R. Berks
Supervisor of Employment
AC SPARK PLUG DIVISION
THE ELECTRONICS DIVISION

GENERAL MOTORS CORPORATION

MUCLEAR AIRCRAFT
POWERPLANT CONTROLS

ENGINEER

This Is an My piad r.-fllr.lf.lrlurrJ'H _|'-:|r
a Project Engineer wha can aishime fuld
reiponsibility for develaping confrols
for a nuclear-powered aircraft engine,

To qualify. you must have 10 to 13
yeats of pernnent caperignde This must
181 TVETIE ft OofF A=

Ir'-li..".!'J:-\.' [0 B i I T Lk
I'-".:{.'.-" wiork On sercraft |:~|-'.I.I.:PIJ..':I: cion-

trol systems,

At least 3 B.5, deprec is required
from an acceedited collepe. Degree must
be in Mechanical, Electrical or Acronau-
tical Engincering.

The man selected will have
unequalled faciliies at has disposal, for
this opening 15 in the cnginecrng depart:
ment of Pratt & Whitney Aarcralt —
world's largest desipner and buoilder ol

sgircralt engincs.
Attractive salary and employee bene-
p | ] r
(15, Good schools and excellent VIRE
in pleasant upper Connecticut.

I;_"-rll.:lll:l"-l"'
Please send complete fesume COVEr

i
ing education, expericnoe and accomplish-
mients tii ]_r|:lj1||_|'!|'j'|'||_'|'|t :'Ill.lF"l.'['-'I!l'.:'f.

PRATT & WHITNEY
AIRCRAFT

DIVISION OF UMNITED AIRCRAFT CORP,

EAST HARTFORD 8, CONNECTICUT

AVIATION WEEK, October 17, 1955

Milwaukee 2, Wisconsin

LOCKHEED AIRGRAFT CORPORATION

GEORGIA DIVISION

Has immediate openings for

MATERIALS & PROCESSES ENGINEERS

Minimum 5 years experience in aircraft or allied fields in
tabrication, design and materials specification preparation
and revisions. Engineering degree required. Work involves
contacts with Engineering and Manutfacturing personnel.
Special consideration given to applicants with nuclear
experience.

PRODUCTION DESIGN ENGINEERS

Minimum 10 years experience in aircraft or allied fields of
design and fabrication of parts and equipment with em-
phasis on cost reduction. Work includes review and ap-
proval, for producibility, of project drawings and contacts
with Manufacturing personnel on fabrication and assembly
problems. Special consideration given to applicants with
practical experience on nuclear projects.

AIRCRAFT CORPORATION
I"

e ———
s
e
-,

Write in complete confidence
Dept. MP-1017
761 Peachtree St., N.E.

Atlanta, Georgia
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EMPLOYMENT OPPORTUNITIES

RESEARCH  PROJECTS
in the

SUPERSONIC AND
HYPERSUNIG RANGE

One of the nation’s leading organizations
in the field of aeronautical research, the
Cornell Aeronautical Looratory, is cur-
rently engaged in extensive investigation
of the problems associated with flight at
supersonic and hypersonic speeds, As these
programs develop, opportunities become
available to technically competent men to
join our statf,

Two openings are described below. It you
| are interested in receiving more informa-
tion about these specific assignments, or
if you would like to inquire about other
possibilities of employment, we shall be
pleased to hear from you.

STRUCTURAL PROBLEMS
CAUSED BY
AERODYNAMIC HEATING

A major problem in the design of ve-
hicles that will travel at the very high
speeds of hypersonic flight is the predic-
tion of their structural integrity under the
high heat loading conditions te which they
will be subjected. Analytical and experi-
mental research is underway at Cornell
aimed at obtaining o fuller understanding
of this “Thermal Barrier” and the struc-
tural problems associoted with it. Men se-
lected for assignment on the structural
phase of the program will work closely
with a group that is making major contri-
butions to the store of available data on
hypersonic Flow. At least five years ex-

perience in the field of structures is de-
sired.

STRESS AND VIERATION
ANALYSIS

The Loboratory has recently developed
and installed a new experimental appar-
atus for use in our progrom of supersonic
propeller blade research. We are seeking
young engineers with good backgrounds in
either theoretical or experimental stress
analysis for assignments in this project.

CORNELL AERONAUTICAL
LABORATORY, INC.

BEUFFALO 21, NEW YORK

ENGINEERS

ROCKET
ENGINE

CAREERS

at

NORTH
AMERICAN
AVIATION

The leader in large liquid Rocket
Engine Design, Development and
Test.

x X X

CAREERS in ROCKET ENGINE
DEVELOPMENT DESIGN & TEST
at the PROPULSION CENTER.

DESIGN & DEVELOPM'T ENGRS.
Mechanieal, Chemieal, Elecirical,
standnrds, Stroctural: For Engine
syvalems Design and Development—
Turbine, Pamp and Combustion -
vice expericnee preferved.

DNYNAMICS EXGINVEEHRS
To nnalyvie Hocket Engine Contriol
svaiems utilizing Electronie Analog
anil Digltal Compaters. B.S., M.E..
o BEEE necessary, Prefer gradoate
degree. Experience in Servomecha-
nismis, =Syvsfems Analysis desiredd,

COMPUTER AF'PIICATION ENGIL.
Applieation of Automatie Computers
to investlzunte new methods of MNu-
merivinl Annlysis,

ENGINEERING DEAWINGS CHECK-
ERS, Experlencesl.

TECHNICAL WRITEEKS, Exsperieneeyd
Careep Jdolbs,

TEST ENGINEERS
Exp. on engine syvsiems, combustion

devives, inrbines pnd pumps, engine
fanst ek em et o,

EQUIFT. DESIGN ENGINEERS
Flectrieal, Mechpnlenl, Stroctural.

ELECTRONICS TECHNICIANS
Experieneed in Instrumentation and
Controls.

CONTACT
EOX A-Pl

ENGINEERING PERSONNEL

Propulsion Center

Corner Deering & Gault
CANOGA PARK, CALIF.

NORTH
AMERICAN
AVIATION
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OPPORTUNITIES IN
DESIGN & DEYELOPMENT

SEMIOR EMGIMEERS For gyro system

development projects, ond electrical

engineers with experience in design

and development of circuitry for air-
- borne gyro mechanisms, servo mechan-
= isms and their reloted systems.

ELECTRONICS EMGIMNEERS To work
on autopilot systems development &
design or investigations, evaluation
and testing of systems involving inter-
acting servo loops, servo sub-systems,
circuitry including oudio frequency
amplifiers, magnetic amplifiers, and
switching systems.

DESIGN EMGINEERS For design and
layout of gyro instrument components
for aircraft flight control systems,
Will consider top-grade machine de-
signers experienced on intricate pre-
cision mechanisms with engineering
degreo.

s M H R TR TTRCE T A T I H T

EMGINEERS AIR DATA Development
engineers for master air dota systems
to be designed specifically for inputs,
Requires knowledge of oltitude, aolti-
tude rate, mach, air speed censors and
instrument servo theory and practice.

T R e e eSS I i asa i

We are located in Grand Rapids, Michi-
gan, o good clean & modern city of
200,000 where reccreational & cultural

opportunitics are the finest.

Competitive salaries, Generous movin
allowance, All replies held confidential,

Interviews arronged at company expense
with selected opplicants,

Send complete resumes to:

Personnel Manager

éa LEAR, INC.

110 lonia Ave. M. W,
Grand Rapids, Mich.
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AIRCRAFT BAS TURBINE
TEST ENGINEER

New Gas Turbine Laboratery localed
on Lake Erie neor Cleveland has open-
ing for experienced aircraft gas rtur-
bine test engineer, I

Position requires engineer capable of
assuming responsibility for planning
and coordinating a variety of test pro-
grams [rom inception o completion.

B.5. or MS in Mechancial or Aero-
nautical Engineering from accredited
college with 2—4 years experience In
gas turbine or relaoled test engineering.

Submit complete resume to:

TECHNICAL PLACEMENT

Thompson Products, Inc.
23555 Euclid Avenue

Cleveland 17, Ohio

AYIATION WEEK, October 17, 1955
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TECHNICAL |
REPRESENTATIVES

LEAR, INC, is expanding its top
notch Field Service organization to
keep pace with increasingly wide-
spread military acceptance of LEAR
flight control systems and Hight
reference systems.

Attractive salary, liberal expense
arrangements. Assignments may
require travel or residence at
assigned stations, Company ori-
entation prior to assignment.

Qualifications include:
1. E. E. Degree or equivalent.

2. Knowledge of servomechonisms,
gyros, electronics.

gSs e

3. Tech. Rep. experience.
4. Must be U. 5. Citizen.

To apply, send resume to:
Field Service Manager

LEAR, INC.

@ 110 lonia Ave., N. W.
Grand Rapids 2, Mich.
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Openings [or:

ENGINEERS:

MECHANICAL
ELECTRICAL

AERODYNAMICISTS |
DYNAMICISTS
WEIGHTS
SERVO
STRESS

ENGINEERING PERSONMNEL
BELL AIRCRAFT CORP.
FORT WORTH, TEXAS I

AVIATION WEEK, October 17, 1955

EMPLOYMENT OPPORTUNITIES

ENGINEERS
DESIGNERS

Investigate Opportunities at Enc 0 DIVISION

ACF INDUSTRIES, INC.
DRAFTSMEN

ERCO Engineers have built a record of continuous progress and growth
for themselves and lor the Company for o quarier of a century
. « « growth in physical planl, personnel, number and diversity ol
products and services.

i n he alert for new
T-l:ll':ll:l'f this arowlh continues and we are consianily on the a

men lo add iresh impetus {o that progress . . . paying top salaries
to capable people.

work will be Interesting and stimulating . . . it might include
electronic flight simulators. machine lools, guided missiles, or o
variely of specialized elecitronic devices.

Your

Y can choose a home from a number of fine nearby residential
A areas convenient to both shopping centers and plant . . . and
you can further yvour education at the many nearby Universilies
. . . you can enjoy suburban living and be within easy reach of

th= cultural advantcaes of the Nation's Capilal,

now neceds Electronic Engineers (all levels with some overseas
positions available), Aerodynamicists, Analeg Computer Engi-
neers, Mechanical Design Engineers, and supporting personnel.
Send resume or request for additionol information to:

ERCO oivision

ACF INDUSTRIES, INC,
RIVERDALE, MARYLAND

ERCO

LOCKHEED AIRCRAFT CORPORATION
GEORGIA DIVISION

Has openings in the following classifications:

FIELD SERVICE REPRESENTATIVE

An opportunity awaits you in Field Service if you are under 40 years of
age with previous field service experience and are willing to travel.
Please include a recent photograph with your resume.

SENIOR PRICE ESTIMATOR

Requires ability to read and visualize shop operations from blueprints
and a working knowledge of accounting statistics and material
procurement.

Write in complete confidence
AIRCRAFT CORPORARION

Dept. FS-1017
761 Peachtree St., N.E.
Atlanta, Georgia
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P— _ SEARCHLIGHT SECTION

EMPLOYMENT || SEARCHLIGHT SECTION
GPPORTUNITIES (Continued on poages 129 & [30)
| (Cantinued .fmm pages 121-127) | ' ) .

ALL UNUSED! Immediate delivery from one of the
MODERNIZE YOUR DC-3 world's largest stocks of aircraft parts!

| )
ENGINEER .o NOW AIR CONDITIONING VALVES
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Proven ability in research,
advanced design or development
will be matched by the
opportunities at Fairchild
Engine Division,

Fairchild Engine Division is a
ader in jet engines and
nconventional propulsion systems.
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Specialists, Design Engineers,
Thermodynamists, Compressor and
Turbine Designers, Development
and Staff Engineers are experiencing
the advantages of seeing their own
ideas realised in a new plant and
Gas Turbine Laboratory. Our
expanding programs are matched

by the newest and most modern
equipment and facilities required
for advanced engineering. Your
resume or visit will receive
our immediate personal
attention and response.
Please contact:

Felix Gardner

3

ineer
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ENGINE AND AIRPLANE CORPORATION

8 AIRCHILD
o Engene Divisdon

DEER PARK, LONG ISLAND, NEW YORK

132

chines, Bulletin 6-50, Scully-Jones &
Co., 1901 S. Rockwell St., Chicago 8,
Ill. . . . Binotrol punched tape control
system, brochure, Barmes Engineering
Co., 30 Commerce Road, Stamford,
Conn.

Installation, performance and main-
tenance of Dynamatic electronic con-
trol, Bulletin EC-1, Dynamatic Div,,
[Gaton  Muanufacturing Co., Kenosha,
\Wis. . . . Aeral photographic equip-
ment, data sheets, Gordon Enterprises,
North Hollvwood, Calif. . . . Modem-
zed gap frame double crank presses,
Bulletin 65C, Niagara Machine & Tool
Works, 683 Northland Ave., Buffalo
.

How E]JE{TIf]]lll{]tﬂlllEtI:\' 15 solving
metals analvses problems, Data Sheets

DU-36-N (lead determinations) and
DU-39-M  (tungsten assay), Beckman
Div., Beckman Instruments, Ine., Ful-
lerton,. Calit . . . 4 Aluminum trucks,
folder, Magnesium Company of Amer-

ica, Tobey Aluminum Div,, East Chi-
cago, Ind.

Precision, miniature and snap-acting
switches, catalog, Unimax Div.,, W. L,
Maxson Corp., 460 W, 34 §t, New
York 1, N. Y. . . . Self-aligning spheri-
cal bearings and rod ends, catalog, Kahr
Bearing Div,, Aetna Steel Products
Corp., 812 S. Flower St., Burbank,
Calif. . . . Industrial Enclosed Switches,
Catalog 85, Micro Switch, Div. of
Minneapolis-Honevwell Regulator Co.,
Freeport, II11.

Publications Received

® Airman at Yalta—Bv Gen. Laurence S.
Kuter—Pub. by Little, Brown & Co., 34
Beacon 5t., Boston 6, Mass. $3.00; 180 pp.
An airman’s account of the Yalta confer-
ences,

® ‘Sound Barrier'—by Neville Duke and Ed-
ward Lanchbery—Pub. by Philosophical Li-
brary, Inc., 15 East 40th 5t., New York 16,
N. Y, 54.75; 129 pp. Revised edition of a
Listory of the evolution of highspeed flight.
® Fitth Symposium {Inmrnaﬁnnnﬂcm Com-
bustion—Pub, for Combustion Institute un-
der the auspices of Standing Committee on
Combustion Symposia—Pub. by the Rein-
hold Publishing Corp,, 430 Park Ave,
New York 22, N. Y. $15.00; 802 pp. Out-
standing papers presented at this symposiom
held in 1954 at the University of Pitts-
burgh. d

® The First Five Million Miles—by Byron
Moore—Pub. by Harper & Brothers, 49 Fast
33rd St, New York 16, N. Y. $3.75:
276 pp. An airline captain tells the story
of his 30 vears of flving. '
® An Introduction to the Theary of Aero-
clasticity—GALCIT Aecronautical Series—By
Y. C. Fung—Pub. by John Wiley & Sons,
Inc., 440 Fourth Ave., New York 16, N. Y.
510.50; 490 pp. Fundamental principles of
the theory of aeroelasticity.
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=¥ "% MIL-W-71309A is the standard for

Warren Wire's WW400 ... super-tough cable
made to stand up under the terrific punishment
of both ultra-high and extremely-low temperatures
experienced by jets, guided missiles and
fast-cruising air liners.

Warren Wire's WW400 is the toughest,

most heat- and abrasion-resistant low tension
aircraft cable. With its silver plated copper heart
protected by impermeable Teflon® treated

glass and braid, WW400 meets the rigid military
specifications of MIL-W-7139A ...

withstanding temperatures ranging from

far above +400°F to well below —85°F.

In addition, this superb cable 1s impervious

to all fuels, chemicals and solvents.

TO COMPLETE YOUR CLASS H INSULATION SYSTEM:
TEFLON COATED GLASS FABRICS AND YARN

= WARRENITE AND GLASTITE TEFLON LEAD WIRE
MADE TO MIL W 16878A * TEFLON MAGNET WIRE

WARREN WIRE COMPANY

Plant and Main Office: POWNAL, VERMONT

NEW YORK * SYRACUSE = NEW HAVEN * PHILADELPHIA
PITTSBURGH + CINCINMMATI + CLEVELAND* + DETROIT * CHICAGO*
ST. LOUIS* +« ST. PAUL + LOS5 ANGELES* + S5AN FRANCISCO
Maonufacturers of Plaln Enamel;, Nylonel, Formvar, Nyform,

Bondvar, Silicone and Tefion ﬂhgnﬂ Wire . . . Teflon Hook-up

and Lead Wire . . . Tinned, Bare and Bunched Coppor Wire.

“Ditice and Warehouse (ADuPont

SAMPLES AND SPECIFICATIONS: Air Frame, Component and Guided
Missile Manufacturers write today for samples and detailed

information on how WW400 fits your specific needs.
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-~ WHATS

Expanded facilities for
meeting the challenge
of consistently better
LANDING GEAR AND
GUIDED MISSILE
COMPONENTS

menasco manufacturing company

Specialists in aircraft landing cear

New plant for
IMENASCO

Pictured above is the new $5,000,000 Texas plant of Menasco
Manufacturing Company, scheduled for completion early in 1956.
Centrally located between Fort Worth and Dallas, about two miles
from Amon Carter Field, the initial 100,000 square-foot structure
will house 300 employees and a completely integrated manufactur-
ing system for the design and production of aircraft landing gear
and guided missile components. The 42-acre site will allow further
facility expansion, as required, to meet Menasco’s growing produc-
tion demands. Like Menasco's Burbank, California, facility, the
new plant will offer the benefits of the years of aviation experience,
the highest engineering skills, and unsurpassed manufacturing tech-
niques that have always characterized Menasco’s services to the
nation’s leading airframe manufacturers.

BO5 5. SAN FERNANDO BOULEVARD, BURBANK, CALIFORNIA
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AIR TRANSPORT

Slim Profit Margins Plague Airlines

Sir William Hildred tells IATA meeting of traffic

ogrowth, increases in costs, postal rate problems.

By Craig Lewis

New York—Trafhc on the interna-
tional air transport system 1s growing
at a healthy rate, but small operat-
ing prohts are shill a major airline worry,
Sir William P. Hildred, Director Gen-
cral of the International Air T'ransport
Assn., said here today.

Reporting to the Tenth Annaversaty
General Meeting of TATA, Sitr Wilham
said that, while trathe showed substan-
tial increases in all categories, the IATA
airlines’ operating margin was about
3% . Operating proft for all the world
scheduled airlines was about 571,000 -
000 last vear—the level it has main-
tained since 1952,

In his report, Sir William criticized
world postal administrations for cutting
revenues by forcing the airlines to ac-
cept rate cuts up to 30%, then failing
to pass the savings on to the public,

The IATA Director General forecast
continued gdins in passenger and cargo
traffic, with passenger development tied
to promotion of tourist operations,

Capacity Gains 15%

Last vear, IATA airlines flew more
than 1.25 billion aircraft-miles and car-
ried 59 million passengers over 31.5
billion passenger-miles. Cargo trafhe
was 682 million ton-miles: mail trafhe
198 million ton-miles. These fAgures
show increases of 14% in passenger
traffic, 8% in cargo and 18% in mail.

At the end of 1954, the member air-
lines were operating about 2,500 air-
craft, 1,100 four-engine and 1,400 twin-
cngine.

The overall total increased by 25 air-
craft, but the four-engine total increased
100 planes. The result is a 19 increase
in operating units and a 15% increase
in capacity.

IATA experts report that ton-mile
cost is generally stationary, the result
of two opposite trends. W hile costs con-
tinue to rise, capacity continues to in-
crease, and the cost can be spread over
a larger base. Sir William calls this bal-
ance “precarious’ since some costs risc
with output and there are limits to efh-
ciency improvements.

This precarious balance may continue
for a fr:u vears if traffic gains are main-
tained and no unforeseen demangls are
made on the carriers, according to the
Director General.
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Sir William points out that the in-
dustry has to live on expansion, and
that capital expenditure on long-haul
aircraft was $200 million last vear. He
predicts that the same amount will be
spent this year.

NMarrow Margins

With such expenses, the airlines can
muster an operating margin of only 3%
—$71 mullion. Sir William compares
this profit of world aviation with the
567 million profit of U. S. domestic
aviation and reports an operating prnﬁt
of $4 million for international aviation
—4 ot 1%.

In his forecast, Sir William said that
the airlines are hampered in their devel-
opment by having to work with narrow
margins and by requinng  subsidies.
These factors limit mirTine freedom as
business enterprises to handle their de-
velopment. As costs are kept down, the
fare level i1s also kept down, according
to Sir William, because “A man must
have bread even if you double the price
of the loaf. It is not so with air travel,
and we allow for that at all times.”

The Director General described tour-
ist operations as the kev to the future
of passenger traffic. He said this h: -15
been “triumphantly demonstrated”
the North Atlantic where traffic has in—
creased “by leaps and bounds™ since
tourist service was introduced. Of last
vear's 550,000 North Atlantic passen-
pers, 70% few tourist, and there were
50,000 more tourist passengers than the
total of all passengers in 1951,

Cargo Education

“Undoubtedlv,” said 5ir William, **
certain p-:rl:t.nt;lgL of these p:'l':.h!.I'lE';Lrb
would have travelled had tournst serv-
ices not been available, but since it is
our aim to bring air travel to anvone
who can afford it, we should not con-
centrate on the quﬂstmn of diversion
and look instead at the overall financial
results.

“By those standards the results are
good, and there is no doubt that passen-
ger revenue is currently much higher
than it would ever have been had no
tourist services been introduced,” he
sand.

The development of air cargo 15
viewed by Sir William as largely a case
of producing a simple, economical rate
schedule and then Edm:ﬂhng the ship-

SIR WILLIAM P. HILDRED

ping public to the many advantages of
ﬁhlppmg bv air. He said the carriers ex-
pect to tap a mass cargo market as soon
as they can solve these problems.

The prospect for increases in mail
revenues are not good, according to the
report. The airlines have been forced
to accept substantial rate cuts, and mail
volume hasn't developed sufficiently to
make up the difference.

Sir William points out that while the
volume of foreign mail carried by U. 5.
flag carners increased 15% in 1954, for-
cign mail revenues dropped 1%.

Postal Rate Problems

He also expressed disappomtment
that the postal administrations of the
various nations have generally failed to
pass savings from airline rate cuts along
to the public in the form of reduced
postal rates. It was hoped that such
reductions would increase air mail traf-
fic, he said.

Sir William called for a firm stand
bv the airlines against any attempt to
further reduce rates at the 1957 Postal
Congress at Ottawa. He said airlines
are asking for a fair deal, but they
doubt they will get it and, as public
servants, are unable to do anvthing
about it. If the governments concerned
prefer a postal ;::mﬂt and an airline
deficit, there is nothing the carriers can
do about it, he sad.

“If, however, governments are inter-
ested in an accurate assessment of the
cconomic cost of each sector of their
economy, they might give the matter
study at the highest level in order to
maintain a healthv balance between in-
terests of the airlines and interests of
postal authorities—bearing in mind that
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Trans-Canada and Capital report

remarkable traffic increases
with Vickers VISCOUNTS

Wherever the Viscount flies... traffic figures rise!

The latest dramatic proof of this statement is to be
found in the recent records of Trans-Canada Air
Lines and Capital Airlines.

TCA put Viscounts into service last April and
increased traffic 22.59 over a major route in a five-
month period. Capital inaugurated Viscount serv-
ice on 1ts Washington-Chicago route in July. Al-
ready they report that the Viscount is carrying
more passengers in both directions than any other
airliner.

The preference air travelers everywhere show
for the Viscount is securely rooted in advantages
they can see, feel and enjoy. The Viscount has re-
duced flight times by as much as 30%. It is almost
completely free from fatiguing engine noise and
vibration providing an atmosphere of unique quiet
and comfort.

The turbo-prop Vickers Viscount has proved its

mettle under a wide variety of operating condi-
tions. The results are always the same—profits,
traffic and load factors up; operating costs down.
Behind the Viscount stand the great name and
service organization of the Vickers Group—inter-
nationally famous as makers of aircraft, ships, in-
dustrial machinery and precision equipment.

VICKERS

ViSCOUNT

built by VICKERS-ARMSTRONGS
powered by ROLLS-ROYCE

e é

VICKERS-ARMSTRONGS (AIRCRAFT) LTD.
Wevbridge, England ;

United States Representative; Christopher Clarkson, 10 Rockefeller Plaza, New York 20, N. Y.
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it is, after all, the interest of their pub-
lic, their taxpayers, which they should
try to protect,” Sir William said.

In reference to the relationship be-
tween governments and airline rates and
costs, the Iirector General observed
that practically every time a government
takes an interest in the airline business
mm general, the result 1s increased costs
or reduced revenues. Government re-
strictions and requirements for forms
and information, and government tink-
ering with the IATA rate structure
inevitably result in disruption and in
increased costs to the mdustrv, he said.

Subsidy and Supervision

Sir William told the delegates he
would like to see subsidy regarded and
discussed with a better sense of propor-
tion. He points out that manv other
industries are subsidized by their gov-
ernments to a greater extent than the
airlines, The subsidy for American in-
ternational operations for the current
fiscal vear is quoted by Sir William at
$30 million, a third of the amount
Americans are spending for comic books
and two thirds of the U. 5. government
expenditure in 1954 for peanut price
supports. France spends less to support
air transport than the $60 million an-
nual subsidy for the growing of beet
root.

Airlines not only c'r.t ﬁm'cmmcnt aid
but are subject I'n “the scrutiny of
laver upon layer of government ex-
perts,” Sir William said. He pointed
out that airline practices are closely
watched and regulated, and that such
supervision 15 not conducive to the sane
development of an industry.

“Unfortunately, the close regulation
and scrutiny to which the airline is
subjected does not produce among its
scrutineers a realization of what the
industry reallv needs,” he told the
meeting.

The rising trend toward user charges
for airports and navigational facilities
was criticized by the Director General
in his report. He said that there is cur-
rently too much preoccupation with
the costs and revenues of airports and
too little concern with the bencht they
bring to the community.

Navigation Needs

Since it became apparent that the
airlines are not in dire financial shape,
many governments have moved toward
a ]J-D]IE"'r of charging for the use of navi-
gational facilities, according to Sir Wil-
liam. International Civil Aviation Or-
ganization is preparing a study on
navigational facilities, having just com-
pleted one on airport charges.

The airlines realize there are certain
facilities, such as communication facili-
ties with commercial application, which
they should pay for, according to Sir
William. Eul: the carriers also believe
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that the provision of facilities for satety
and regularity of flight is an essential
public service to be paid for out of
public funds, he said.

Sir William also pointed out that a
new class of bigger, faster airliners will
be flving in a few vears and considerable
effort must be applied to promoting
adequate navigational facilities to handle
such operations.

The Director General outhined a
number of factors he feels are essential
for the healthy development of aviation
and a satisfactory relationship between
airline and government.

Sir William said the airlines would
like to have the governments take a less
mechanical and arbitrary approach to

their needs. They would like to have
their problems better understood and
be treated as a responsible industry
capable of maintaining its position and
planning its development.

The airlines would also like to have
equal treatment with other forms of
transportation, to have the same kind
of regulation and follow the same com-
mercial principles as the railroads and
steamship lines.

The airlines would like to be consid-
ered an asset to the community and 2
contributor to community d-‘:vclr]pmult
and they would like to receive subsidies
when they are necessary to support
uneconomical public services, Sir Wil-
liam concluded.

International First Class Fares
Increased 10% on Major Routes

A fare increase of 10% for some In-
ternational first class services has been
agreced upon by the International Aar
Transport Assn. There is no change,
however, in the basic international air
tourist fares.

The new rate schedules were worked
out by the IATA Trafic Conferences
in a three-week session at Miami Beach,
I"la,

Subject to approval by about 40
nations, thev will become cffective
Apr. 1, 1956,

Other changes made at the IATA
mecting include:
e Slight increases in general air cargo
rates In some areas.
e An extension of the recently simpli-
fied cargo rate system on the North
Atlantic route through 1956.
e Extending the ﬁumh fare plan on
the North Atlantic, which :.l’artn. Nowv.,
I, through the winter of 1956-57.
® Abolishing the open-jaw discount, a
procedure that permits a passenger to
vse a different terminal for return on
a round-trip flight.

Under the terms of the agreement

. .
| New Atlantic Fare

A 409 reduction in international
tourist fares has been proposed by Pan
American World Airways and  Trans.
World Airlines for U. S, military person-
nel, effective Nov. 1. The new low rates
‘ apply on only travel from Europe to the

U. S. and return, and only for members
of the armed forces on furlough, traveling
at their own expense.

An example of the proposed rates is a
round-trip  fare of $354.40 between
Frankfurt, Germany, and New York com-

pared to the normal on-season round-trip
fare of $590.60.

there will be a 5% increase in first class
fares between Europe and India and
over Pacific routes and a 109 mcrease
clsewhere with the exception of North
and South America or on routes from
Australia to South Africa, Tokvo and
New Zealand.

The kev international fare between
New York and London will become
$440 one-way and %792 for round-trip
during the on-season and $742 round-
trip off-season for first class. Sleeper
surcharges for berth accommodation on
all first class services will also be m-
creased 10% to $55.

Only increase proposed in  tourist
fares is an additional $10 on the mid-
Atlantic route between Central and
South America and Europe. At the
same time, the wide range of reduced
fares for night services will be maintain-
ed inside Europe while in the Middle
Fast the number and extent of “B”
class fares will be increased.

A wider distinction between tounst
services and frst class with additional
“luxury"” governed the decision to raise
international frst class fares. Hugh
B. Main, EhﬂlI‘l’l‘lJl‘l of the IATA Con-
ferences, said, *“While we have succeed-
ed in holding the price line for basic
transport service on tourist aircraft,
we have had to increase the charge for
first class service in order to meet the
demands of those pussengers who want
more luxury and who can afford to pay
for it.” He added, “If a service costs
more to produce, we've got to charge
more for it,”

An example cited for improving first
class service 1s the substitution of sleep-
crettes for normal seating.  However,
such an arrangement reduces the num-
ber of passenger accommodations 1m
many aircraft types by as much as one-
fourth.

IATA found no acceptable standard
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AERIAL AID TO AGRICULTURE

Save time and money with the Fletcher FU-24 UTILITY.

The C.A.A. approved UTILITY is designed for agricul-
tural use. One hundred FU-24's sold to New Zealand

operators have proved their ability to do agricultural
jobs better and faster.

Attractive insurance rates enable you to finance this
aircraft through conventional banking channels.

FLETCHER —5—
aviation corporation
Fleteher Airport, Rosemead. Calif.

ATTENTION ENGINEERS — Fletcher Aviation has openings
offering unusval opportunity to qualified personnel,
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Check these Specifications. ..
They Tell the Story!

Mu{.ii_'num Speed More than 125 MPH
Cruising Speed Meore than 105 MPH

Ronge — 44 gallons 407 miles
Rate of climb at sea level

at Gross Weight 610 FPM
Toke-off [Flops 20” sod field)

Sea level over 50-foot obstacle 870 Feet

Take-off Speed 50 MPH
Minimum Speed at Gross Weight

Flaps Up 56 MPH

Flaps Down 48 MPH
Weight Emplty 1890 lbs.
Useful Load 1610 Ibs.
Gross Weight 3500 Ibs.
Dimensions

Wing Span 420"

Overall Length 3110~

Height 4"
C.A.R. Part 3

formula for tourist seat accommodations
that will fit all the variations of existing
and prospective aircraft. As a result,
the conference was forced to agree upon
stipulating mumimum scating charts for
29 different awrcraft tvpes.

Exceptions to the mamtenance of
prescnt air cargo rates 15 an approxi-
mate 5% increase on the South
Atlantic route, routes between Europe
and the Middle and Far East (excluding
Austraha and New Zealand) and (south-
hound only) from Europe to Africa.

A number of IATA studv groups
were appointed at the conferences to
report on these subjects:

e [ixpanding air cargo.

e New promotional measures to increase
off-scason  passenger trafhic over the
North Atlantic.

e Integration of helicopter services into
the existing commercial network.

& Simplification of fares and regulations.
e Remedies for the problem of "no-
shows™ and late cancellations.

One phase of the simplication pro-
gram which was adopted by IATA at
Miami Beach is a new reservations
interline message procedure. The svs-
tem 15 called AIRIMP and was jointly
arranged by IATA and the U. 5. Aur
Trathc Conference. AIRIMP ofters a
uniform system of abbreviations and
scquence of elements in reservations
messages that can reduce a 35 word
message to a series of seven short ab-
breviations. AIRIMP gets by with only
99 abbreviations compared with the old
system that required 340.

TWA Helicopter Plan

Trans World Airlines last week an-
nounced that it will offer helicopter
transfer service between the three major
New York airports beginning Nov. |
for passengers arriving for and depart-
ing from trans-Atlantic fights.

The shuttle service, which 15 sub-
ject to Civil Aeronautics Board ap-
proval, was provided for in an arrange-
ment between TWA and New York
Airwavs and is similar to a previously
announced plan by Pan American Air-
wavs (AW Oct. 10, p. 115). The air-
line will also continue to provide
ground transfer services between the
airports—New York International, La-
Guardia and Newark—for its trans-At-
lantic passengers.

New MATS Contract

Transocean Airlines has received a
contract from the Military Aur ‘Trans-
port Service for a number of roundtnp
flights between the West Coast and
Japan. The westbound flights will carry
cargo and the return flights will be di-
vided between passenger and cargo
movements.
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CAB Reduces Subsidy Estimates
For Second Time in Eight Months

Washington—Ior the second time in
less than a vear, the Civil Aeronautics
Board has surveved the airline subsidy
situation and made sharp reductions 1n
subsidy estimates.

In reports issucd m February and
Scptember, CAB estimated that the air-
lines will get less subsidy and less total
mail pay in present and future periods.
The reports also revealed several airline
cperations which no longer require sub-
sidy,

In the latest report, subsidy needs for
Iiscal 1956 and 1957 are set at 548.5
million, This amount 15 33% less than
subsidv for Iiscal 1954 and 13% under
the Fiscal 1955 subsidy.

The new estimate is $4 million less
than Congress appropriated for airhnes
subsidy this vear. Most of the reduc-
tions in the estimates were made in the
mternational operations.

Two trunk carners—Branift Airways
and Continental Air Lines—are off sub-
sidv for the first time this vear, although
Continental still receives support for the
local service routes it took over when it
acquired Pioneer Air Lines this vear.
Colomial Airlines and Northeast Air-
limes remain on subsidy.

In the international area, trans-Pacific
operations of Pan American World Air-
wavs and Northwest Airlines are subsidy
free for the first time. Trans World
Airlines has operated without subsidy
on trans-Atlantic routes since 1953, and
Pan American draws $2.5 million on
trans-Atlantic operations not compar-
able with TWA's,

In Latin American operations, Pan
American, Braniff, Panagra and Canb-
bean-Atlantic still require subsidv, al-
though the amount is substantially re-
duced.

CAB Subsidy Estimates

Fiscal 1956 Fiscal 1957
(000 omitted)
Domestic trunks $2,193 $2,187

Local service .. 24,0858 24,008
Helicopters ... 2,814 2,803
States-Alaskan

operations .. 3,343 3,325
Intra-Alaskan

operations .. 3,723 3,674
Hawaiian opera-

Hom® ..vuuvs 293 293
Trans-Atlantic

operations .. 2,454 2,294
Latin American

operations .. 9,811 9,562

Totals. ... .. 548,719 545,446

Subsidy requirements for local service
and helicopter operations remain stable
at 524 million and %2.8 mlhion re-
spectively.

Operations  between  the  United
States and Alaska are reported to re-
quire about 534 million and ntra-
Alaska operations $3.7 million,

The hgures quoted by CAB are cst-
mates, since rates of some of the airlines
covered in the report are not final.

CAB Chairman Ross Riazley at-
tributed the reductions to seven factors:
e High level of economic achivity.
¢ Expansion of air transportation serv-
ices, particularly the sharp increase in
low-cost aircoach services both domes-
tically and on a world-wide basis.

e Air transportation is a good buy for
the consumer’s dollar.

e Excellent safety and dependability
record of the airline industry.

e Increased volume of mlitary mail
moving by commercial air carrier.

o Effect of these factors on the im-
proved economic condition of the air-
lmes and reflection of such improve-
ment in rate orders of the Board.

e Increased efficiency of the airlines.

SHORTLINES

» Braniff International Airways is pur-
chasing an electronic reservations sys-
tem that will keep track of seats on all
flights 31 davs in advance and automati-
cally notify the airlines sales agents of
seat avalabihities.

» Mohawk Airlines has purchased its
fourth Convair 240 from Northeast Air-
lines. The addition brings the present
Mohawk DC-3 and Convair fleet to 15
aircraft,

> North Central Airlines passenger
boardings during September cxceeded
by 59% the boardings for the same
month in 1954. The airline carried
45,535 revenue passengers in September
1955.

» Severson  Air  Activities, Inc,, Cut
Bank, Mont., has been licensed by the
Canadian Air Transport Board to oper-
ate a non-scheduled air charter service
to Brandon, Winnipeg, Moose [aw,
Prince Albert, Regina, Saskatoon, Cal-
gary, Edmonton, Lethbridge, Medicine
Hat and Vancouver, Canada. The air-
craft to be used over the routes are
restricted to payloads of less than 6,000
Ib.
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B L e A —
ENDURO STAIMNLESS STEEL DOES MANY AIRCRAFT JOBS EFFICIENTLY !Hi
ECONOMICALLY. Here ENDURO is vsed in a bellows that goes between jet
engine and exhaust tubes becouse of its heat-resistance and ability o expand
and contract uniformly. There are other advontoges—like increcsed structural
strength without odded weight, corrosion-resistance, high physical and chemi-

cal properties. Republic metallurgists will help you vse ENDURO to best ad-
vantage.
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TITANIUM AIRCRAFT PARTS CAN BE MACHINED like parts made from many
other metals. This part is being hogged out of a tilonium forging at Cleveland
Pneumatic Tool Ce. It will then be turned, drilled, reamed, ground, tapped, and
threaded. H'E!FIIJEJ”E mEll:IHI.!rgfﬂ]. recommend matals without FIFETLH:“CE'. Thnjr
will tell you whether titanium can be adapted to your product — will help
you use it to advantage. Republic produces titanium and fitanium alloys in
hot and cold rolled bars, shests, plates and billets.

Alloy Steels soften the shock

of a 100=ton sock

And here’s proof. Shock-absorbing
landing gear struts and component
parts, like the one illustrated, are made
from alloy steels. The toughness of
alloy steels helps these struts withstand
the shock, impact, strain and vibration
of up to 180 tons of aircraft hitting the
runway at better than 100 miles per
hour.

Alloy steels are exceptionally strong.
Their high strength-to-weight ratio
permits smaller sections to carry heav-
ier loads with no sacrifice of strength
or safety. They resist fatigue—maintain

their great strength even at wide tem-
perature extremes.

Alloy steels are uniform in response
to heat treatment. They produce hard,
wear-resistant surfaces around tough
cores.

Republic, world’s largest producer
of alloy and stainless steels, offers you
its 3-D Metallurgical Service to help
you get the most from alloy steels at
the lowest possible cost.

The coupon will bring you more in-
formation by return mail.

REPUBLIC STEEL
Uordtds (st Bonge o Stovectanal Sl anal Sl Proclicsts

WHATEVER THE WING SPAN, TRUSCON CAN MAKE THE HANGAR DOOR TO
ACCOMMODATE IT. Republic's Truscon Division knows the answers to big-door
problems—has 28 yeors' experience in steel hangar door design and manu-
facture, lllustrated are the simplest and leost expensive of all types, the
molor-driven, Straight Slide Doors. Other door designs include Tail, Broced
and Unbraced Canopy, Vertical Lift Canopy. Truscon engineers and field
crews will help you plan and get the best door installation,

P N N N N S S S S SN SN N S ey
[ i
i REPUBLIC STEEL CORPORATION :
I 3118 East 45th Street REPUBLIC I
I Cleveland 27, Ohio Wl s

i i
i i , H
7 Please send more information on: 7
I [ Alloy Steels [] ENDURO® Suinless Steels i
: L] Titanium [] Truscon Hangar Doors :
T ) "
I Name — Title = I
: Company :
! Address = 2 ]
1 £
: ] R Zong State = :
4 I
| ——————— T T T T |
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UNNECESSARY INSPECTIONS WASTE YOUR MONEY

General Mills Flight Recorder tells
when plane checks are called for

Here’s an inexpensive, lightweight device that
lets you safely extend the period between structural
inspections of your aircraft. Any variations {rom
normal flight conditions—unusual turbulence aloft,
excessively hard landings—are accurately recorded
by the General Mills Flight Recorder. With it, your
crew chiefs can determine instantly whether an in-
spection is necessary; all costly guesswork 1s elimi-
nated. In addition, the Recorder supplies statistical
inforntation of value in checking your operational
and safety standards.

The Recorder is a compact, sturdy instrument
with no electronic circuitry. It is simple to maintain
and offers assured repeatability. Let it save you
money by keeping your planes in the air earning
revenue . . ., Instead of undergoing needless in-
spections!

CHECK THESE FEATURES OF THE
GENERAL MILLS FLIGHT RECORDER

O Records altitude, airspeed, vertical acceleration
and direction of flight. [0 The flight record is pro-
tected to withstand 2,000°F heat for a half hour,
shocks up to 100 G. O Weight is about half that of
other commercial recorders measuring the same
functions. 00 Recorder continues to operate for a
minimum of 10 minutes following power failure.
O No electronics—provides reliable results with a
minimum of maintenance, O Inscribes a continuous
300-hour recording on aluminum foil—a direct,
permanent record that requires no photographic
processing or magnetic playback. O No special re-
mote sensing pickups required,

FULL DETAILS on the General Mills Flicht Recorder
will be gladly sent on request, Write, wire or phone:
Sales Dept., Mechanical Division of General Mills,

1620 Central Avenue, Minneapolis 13, Minn.
STerling 9-8811.

Flying Tigers to Abandon DC-6s
Upon Lockheed 1049H Delivery

Los Angeles—Flving Tigers, Inc., will
dispose of its entire Douglas DC-6 and
DC-4 fleet when it takes delivery of ten
Lockheed 1049H Super Constellation
air freighters in 1957,

This was announced last week by
president Robert Prescott when he out-
lined the modernization program un-
der which the air freight hrm plans to
finance its $20-million order.

In a speech before the Aviation
Writers Assn., Prescott said his firm will
dispose of its present aircraft on this
schedule:
¢ The company will trade four DC-6As,
now leased to Northwest Airhines, to
Lockheed Aircraft Corp. for S7-million,
$5-million of which will be used to pay
off a bank loan and the other 52-million
set aside for financing of the Super Con-
stellations, Northwest retains the an-
craft, with Lockheed taking over lease.
e Before June 30, 1956, the firm will
sell the three DC-6s it is now operating.
These will be sold for delivery to the
buver about March, 1957, tving in with
delivery dates on the Constellations.

“The market indicates we can expect

about %34-million, all of which will be
applied to the new financing program,”
Prescott said.
e The six Flying Tiger DC-4s will be
sold in the same wayv as the DC-6s and
are expected to bring about S24-million,
e The company expects to derive
$500,000 from sale of six or seven
DC-4s.

“The net effect of these plane dis-
positions is to increase our book value
from approximately $7-million to 5103-
million,” Prescott said. “In addition we
have $24-million in outstanding bonds
which are subordinate to bank borrow-
ings on new equipment,”

This will give the Tigers an effective
net worth of $13-million insofar as its
borrowing power from the banks is con-
cerned, the president said. “If condi-
tions so warrant it, we will sell addi-
tional equity securitics. We will be
borrowing between S12 and S14-million
from the banks for this.”

Prescott pointed out that such a pro-
gram not only will finance the Super
Constellation purchases but also dispose
of obsolete equipment. It will leave the
air freight firm with onlv two tvpes of
aircraft to maintain, the Super Con-
stellation and the C-46, which the com-
pany will continue to use as a feeder.

Prescott said one of the important
factors in choosing the Super Constella-
tion freighter was the delivery date.
“We will get the planes starting carly
in 1957, a vear before we could receive
any other equipment,” he said. “As vou
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know, that is highlv important to us.
One of the very real problems of a new
company such as ours in a field that
alreadv has established competition 1s
the time-lag between ordering and get-
timg equipment.”

Another deciding factor was the air-
craft itself.

“We like the airplane,” Prescott said.
“Tt will carry nearly one-third more than
the DC-6A, and 1t will fly 10% cheaper.
On our transcontinental schedules, we
estimate it will cut two hours from our
coast-to-coast operation. It will be
cheaper because of its ability to fly larger
loads faster, thus enabling us to give
better service and, therefore, generating
additional trafhic from high freight po-
lential centers.”

He gave this comparison:

The DC-6A has a productivity of
4,800 ton-miles an hour times the load,
16 tons. This is nearly two-and-one-half
times the productivity of the C-54, The
Super Constellation will have a pro-
ductivity of about 7.000 ton-miles an
hour. Thus, one 1049H will do the
work of more than three C-54s or one
and one-half that of the DC-6As.

The need for this tvpe of aircraft has
been demonstrated in the acceptance of
the new Flving Tiger direct New York-
Los Angeles service. This schedule
moves freight from New York to Los
Angeles in 11 hours with no inter-
mediate freight stops and only one re-
fueling stop.

“It 1s too soon vet to accurately gauge
the results,” Prescott said, “But the
first week's operation has been most
encouraging, for we have been Hving
with nearly 100% load factors in both
directions.”

During August and September, he
said, the airline operated at the highest
level of common carriage air freight traf-
fic in its history.

CAB ORDERS

(Sept. 29-Oct. 5)
GRANTED:

Flying Tiger Line an exemption to per-
form two ﬂight:: from Baltimore, Md., to
Hamburg, Germany, pursuant to a contract
with the Caribbean Atlantic Steamship Co.

Northwest Airlines leave to mbervene in
the North Central Airlines Permanent Cer-
tification Case.

United Air Lines permission to serve Chi-
cago through O'Hare Airport, providing
O'Hare and Midway Airport are not served
on the same ﬁight.

Leave to mtervene in the Ene-Detrot
service case to City of Bradford, Pa., Avia-

tion Commission, and the Dearbom, Mich.,
Chamber of Commerce. Petitions of County
of Chemung, N. Y., Citv of Elmira, N. Y,
City of Jamestown, N. Y., Aviation Commuis-
sion, Lancaster, Pa., Awrport Authonty, City
of Ogdensburg, N. Y., City of Worcester,
Mass,, and the Zanesville, Ohio, Airport
Commission are denied.

Pan American World Airways an exemp-
tion to conduct air transportation at Tafuna,
American Samoa, from Sova, Fip, m addi-
tion to its Honoluln-Australia services via
Canton Island, for one vear.

Delta Air Lines permission to serve Chi-
cago through O'Hare Adarport, providing
(’Hare and Midway Airport are not served
on the same fight.

Flying Tiger Line an cxemption to per-
form 36 flights from London, Paris, Brussels,
Bremen, Hamburg, Munich, Linz, Milan,
Rome and Athens to New York pursuant to
a contract with the Intergovernmental Com-
mittee for Enropean Migration.

Leave to intervene in the New York-INas-
sau case to the Bahamas Development Board,
the Bahamas Chamber of Commerce and
the Bahamas Hotel Assn., Ltd., MNassau,
Bahamas Islands.

Trans World Airlines permission to serve
Chicago through O'Hare Airport, providing
O'Hare and Midway Airport are not served
on the same flight.

APPROVED:

Agreements between Trans World  Air-
lines, Los Angeles Airways and various other
carriers relating to inter-carrier arrangements.

Resolubions bebween  various  carners
adopted by the International Air Transport
Assn, which enable Eastern Air Lines, Bramiff
Airways, National Airlines, Pan Amerncan
World Airways and Pan American-Grace Air-
ways to arrange for delaved mauvgural Hights
over their newly instituted interchange serv-
ices between the U, S, and Latin America.

ORDERED:

Investigation of the United Air Lines 10-
day round trip excursion fare between varn-
ous points which includes automaobile rental.

DISMISSED:

Eastern Air Lines’ mobtion to make hnal
the portion of the examiner's decision in
the Northeast-Southwest Serviee Case which
would remove Eastern's “closed door” re-
striction at Pittsburgh on Route 6.

Ozark Air Lines’ applications for a certifi-
cate, for suspension of Lake Central Airlines’
certificate and for acquisition of Lake Cen-
tral Airlines, at the request of the appheant.

Braniff Airways’ applications for service to
Saskatchewan, Canada, Santa Cruz, Bolivia
and Denver, Colo.,, at the request of the
applicant.

DENIED:

Eastern Air Lines’ petition for reconsidera-
tion of CAB action awarding Ozark Aar
Lines a temporary route between Paducah
and Louisville, Ky., via Owenshoro.

National Airlines and FPan  Amencan
World Afrways' joint petition for reconsid-
eration and approval of a proposed National-
Pan American interchange plan.

Acro-Copters, Ine. petiton for reconsid-
eration of CAB action extending operations
of Okanagan Helicopters Ltd., in the State
of Washmgton,
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POWERED BY ROLLS-ROYCE

Rolls-Royce built the ﬁrsr
propeller turbine aero engine to fly.
*

A Rolls-Royce propeller turbine
engine was the ﬁrsr to be {ﬁfiﬂn’ly ﬂppmved
for civil aviation.

*

T'he only propeller turbine engined airliners
in service in the world are powered by Rolls-Royce Darts.
| *

Rolls-Royce Dart engines have run
nearly 600,000 hours on airline service.

*
Dart engines are ﬁ)/jng over 2,000 hours every day.

ROLLS-ROYCE LIMITED

DERBY ENGLAND
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Airline Traffic—August 1955

Revenue | Revenue ‘ Per Cent |
Revenue | Passenger | Passenger | U. S. Mail | Express Freight Total Revenue to
Passengers Miles Load | Ton-Miles | Ton-Miles Ton-Miles | Revenue Available
(000) Factor i Ton-Miles | Ton-Miles
= e i < . 22 ==
DOMESTIC TRUNK ' |
American Airlines. .............| 629,571 | 389,995 | 6795 [1,458,861 1,020,573 6,167,911 | 45,837,590 | 60.07
Braniff Airways. .. ... .... 134,889 | 50,597 | 58.719 155,440 | 124,616 | 318,701 5,441,693 53.40
Capital Airlines. ... ........ 238,659 74,401 | 5B.53 954,960 | 274,966 | 352,830 | 7,994,368 44.4%
Colonial Aidines. . ... ...... .... 40,983 | 10,096 49.74 13,512 7,828 | 33,748 | 094,006 | 49.09
Continental Air Lines........... : . 91,021 | 53.29 &4,606 04 459 | 111,718 2,213,366 45.28
Delta Air Lines................. 170,074 76,302 6092 | 951155 | 941944 579890 | 8380210 | 56.35
Eastern Air Lines. .. ............ | 517,254 254,590 60.20 801,824 493,329 1,164,901 | 28,199,170 45,90
MNational Airlines. . ............. 86,937 57,390 50.06 214,371 45,517 308,271 5,387,663 59.86
MNortheast Aiirlines. .............. 718,867 15,750 56.25 11,893 18,778 33,797 1,490,768 62.22
Northwest Airlines. . ............| 195,435 | 89,797 | T1.77 | 399,897 | 249,832 547,894 | 10,010,847 @ 62.98
Trans World Airlines. .. ......... 344,899 | 278,489 | 68.67 1,095,745 | 777,783 (2,149,930 | 30,612,480 | 62.M
United Ajr Lines. . .............| 549,704 | 382,908 73.64 (1,980,693 (1,153,216 (4,078,652 | 43,978,494 63. 7
Western Air Lines. ............. 105,564 52,000 54.89 195,350 80,617 | 919,419 5,454,625 58.08
INTERNATIONAL
 Braniff Ajrways. ... ... ... .. ... 3,951 6,858 | 45.85 95,397 | ........ 62,832 851,136 | 46.05
Caribbean Atlantic Airlines. ... .. | 11,898 023 | 59.24 054 | cevienss 2,621 Bo,825 55.29
Colonial Airlines. . ... . ... ... 2.914 | 2 .950 62.3¢ R || st e 3,623 045 908 66.15
Delta Air Lines. ... .. .. . . 5,03¢ 5,759 57.57 7,287 47,965 &47,767 45,45
Eastern Ajr Lines. ... ........... 17,899 24 958 73.61 53,002 b 81,973 2 698,589 63.47
Mational Airlines. . .. 00953 | 4,717 93.05 | 1477 3,081 49 539 541,063 4995
MNorthwest Airlines. i 10,227 20,381 63.84 | 821,024 19,187 | 544,754 3,538,299 68.31
Pan American World Airways
Alaska. . . . ... .., R Rt 9567 11,3806 70.28 35,719 | 417,961 1,975,355 60.17
Atlantic. .. ... ... ... ....... Q2 487 | 121,717 66.23 802,906 . 11,457,631 | 14,904,760 64.56
Latin America.. . ............. 100,671 04,313 70.08 206,173 2,403,302 | 11,736,609 64.21
e R : 29 210 69,020 16.7T0 (1,031,866 Q93.57¢ 2,125,405 73.20
Pan American-Grace Airways. ... . 11,858 14,044 58.66 39,575 185,611 1,713,138 53.40
Trans World Aiirlines. . ..........| 27,449 | 71,299 | 70.21 709,689 661,662 | 8,802,177 71.98
LOCAL SERVICE
Allegheny Airines. ............ 37,658 6,025 46.2% 7,291 18,901 600,637 46.68
Bonanza Air Lines. . ........... 10,520 9.9203 46.51 3,194 1,9€1 4 681 291,223 41.73
Central Airlines. ... ............ 8,069 1,180 25.83 3773 1,643 4 997 123,873 23.58
Frontier Airlines. . .. ........... 18,091 4. 790 52.15 15,219 8,699 58,887 533,473 61.90
Lake Central Airlines. ... ..... .. 12,330 1,799 34.60 3,311 12,699 . 178,719 32.6%
Ogzark Air Lines. . .. ... . 93,162 3,438 34,92 517 | 16303 s 345,016 | 35.54
Piedmont Aviation. . .. ...... 33,147 6,430 53.85 12,051 12,408 15,634 654,995 53.50
Southern Airways. .. ............ 15,184 Q2,408 39.91 8,520 12,529 250,810 38.31
Southwest Ajrways. . .. .. ........ | 27,814 5,457 62.41 &,103 5,058 .716 541,212 50.74
| Trans-Texas Airways. ... ......... 13,455 3,020 37.85 12,936 5,837 14,612 321,012 35.20
West Coast Airlines. . . ... ... .. 21,584 3,807 51.61 4 280 2,150 7,006 357,026 51.53
HAWAIAMN CARRIERS | |
Hawaiian Airlines 50,906 7,139 10.96 3,316 157,204 797,889 60.13
Trans-Pacific Airlines. . .......... Q3,707 3,073 | 64.01 858 L | 12261 239,082 58.23
CARGO LINES
Aerovias Sud Americana.. .. ... » s i e — 531,079 531,079 47 .44
Flying Tiger Line. . ... ......., 92.53¢2 3,772 88.11 Py 14,240,753 4,617,045 77.15
Slick Adrways. .. ............_. 1,560 6,411 76.52 31,669 15,314,716 | 5,987,437 78.20
Riddle Airlines. . .. ......... .. - . PHG 59 588 052,854 BB.06
HELICOPTER SERVICE
N, Y. Alrways. . .......coovnnns 2 &80 | 53 55.20 1,036 1,268 417 7,455 56.67
Los Angeles Ajrways. . ... .. . ... | 637 20 \ . 4,757 1 o Gl TR 8,377 41.63
Helicopter Air Service (Chicago). .| ..oovov | vivvenin | vnnuannn 2682 | .ovvnnns | oo 9,682 42.00
*MNot available, |
Compiled by AVIATION WEEK #rom airline reports to Civil Aeronoutics Board.
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Safety With Sense

Comes the fall of the vear and advice to pilots blossoms forth on posters,
handbills and memos by the ton. Via cartoons, catchy savings, morals, codes
and poems we are saturated by all manners of reminders aimed at safer flving.
All good stuff understand. But the language! Eminently more suited for
solo students (or the high school English class) than for the pro who faced
the same glop last year.

The pilots of American Airlines were recently subjected to a bit of think-
ing of a different sort. It was written in creditable language so it got read.
This reader found the material worthy of further circulation. Here is AA's
Directory of Fhight, Captain W. W, Braznell's memo to his pilots:

“A landing minimum is not a vardstick by which a captain’s ability may
be measured or one captain’s abilitv measured against another when such
minimums exist. The best captain 1s one who operates at all times within
his personal limitations, his crew’s limitations and his ship’s limitations. A
captain’s limitations may change and frequently do from day to day. The
same can be said for the limitations of his crew and the limitations of his ship.

Captain’s Limitations

“Some ot the tactors varving a captain’s (or other crewman's) limitations
are: (a) physical or psvchological factors such as mind troubled or
untroubled—body rested or fatigued, everybody feeling good or there has
been too much flving and waiting around, too much golfing, swimming or
working on the farm, not enough sleep, too much of most anything. (b)
Degree of familiarity with ship’s operation (all hands). Degree of familiarity
with airport and procedures. :

“Some of the factors varving the ship's limitations are: (a) Evervthing
working right?, or the vitally necessary clear windshicld in the marginal
category, or a hornizon (or other control instrument) has not been behaving
as it should, or a power plant giving trouble, or some part of the navigation
or communications gear mn the questionable category. (b) The weather
situation—turbulence, ice. (c) The runway situation, icy, slippery with
rain, nasty crosswind or questionable tailwind component. '

Another Man’s Poison

“So the old saving “What is one man’s meat is another man’s poison’
really applies to shooting minimums. Because the trip ahead of you ‘gets
in" does not necessarily mean you must ‘get in’ or even make the attempt,
The other guy's situation may be considerably different from vour own.
Then, of course, there is the matter of rapidly varving ceiling and visibility
conditions. (Rumor has it that weather reports sometimes do not keep up
with the actual weather conditions prevailing. )

“A captain will never be criticized for not gaining access to an airport, even
though the trip ahead and the trip behind lands. 200-1 means an approach
must be more precise in execution than for 300-} or the higher minimums.
Use these low minimums when the factors are in vour favor for sound
approach execution. Discontinue the approach should the degree of preci-
sion fall short of your expectations or whenever the weather conditions as
viewed through your windshield do not meet {a) authorized minimums or
(b) vour requirements, which eyer is the higher.”

This information is good for %cw:ml reasons:

First, because it was written by a fine pilot; Second, because he did not
make the mistake of assuming his audience was composed solely of happy
little sunbeams dancing around the sky and, Third, it has the courage to be
practical. This combination makes the memo speak words that are genuine
value to every pilot.

TACTICAL PROBLEM: To design and build a jet bomber able to operate

Engineers!

Join this
winning team! e o
o g . PRACTICAL REPLY:

e At DOUGLAS you'll be
associated with top engineers
who have designed the key
airplanes and missiles on the
American scene today. For
example:

b

DC-7''SEVEN SEAS" America’s
finest, fastest airliner

from the smallest World War Il “jeep” carriers.

00 feet

The DOUGLAS A4D Skyhawk

N

F4D "“"SKYRAY" Only carrier

plane to hold world’s speed record

Designed for the U. 5. Navy and now in
volume production, the Douglas A4D
Skyhawk cuts many of the tactical re-
strictions imposed by the higher landing
and take-off speeds of modern jet aireraft.

than any airplane of comparable zize . . .
outspeedz many jet fighters twice its
size. Yet it can fly with ease from "jeep”
carriers and short. advanced airstrips
barred to most jets. Wingspan is so

its wings—a simplification that makes
importantsavingsin both weight and fuel.

Performance of A4D Skyhawk is
another example of Douglas leadership
in aviation. Greater utility with lower

production cost, through highly simpli-
fied design, is always a rule at Douglas.

short that Skyhawk can be stored in
quantity aboard carriers without folding

This compact attack bomber flies faster
and farther with a greater striking load

N

C-124 "'GLOBEMASTER"
Warld's largest production transport

—

NIKE Supersonic missile selected to
protect our cities

%ﬁ—

“"SKYROCKET" First airplane
to fly twice the speed of sound

-
T

A3D “‘SKYWARRIOR" Largest

 carrier-based bomber

> =N

A4D “"SKYHAWK'" Smalles:,
lightest atom bomb carrier

e

B-66 Speedy, versatile jet bomber

 With its airplanes bracketing
the field from the largest per-
sonnel and cargo transports
to the smallest combat types,
and a broad variety of mis-
siles, Douglas offers the engi-
neer and scientist unequalled
job security, and the greatest
opportunity for advancement.

For further information relative

to employment opportunities at
the Santa Monica, El Segundo

and Long Beach, California, divi-
sions and the Tulsa, Oklahoma,
division, write today to:

DOUGLAS AIRCRAFT COMPANY, Inc.

C. C. LaVene, Employment Mgr.
Engineering General Office

3000 Ocean Park Blvd.
Santa Monica, California

Be a Naval Flier—write to
Nav Cad, Washington 235, D. C.

Depend on DOUGLAS

First in Aviation
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"PACKAGED” PNEUMATIC SYSTEM
SAVES WEIGHT and SPACE

In fighters, bombers, aerial tankers,
transports, trainers and helicopters

| L X8 S
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COMPLETE PNEUMATIC FA;fKAGE

*The Cornelius Compressor, Model 130,
2CFM, 3000 PSI, is used in the MecDon-
nell F2H-3 and F3H, North American
FJ-2 and FJ-3, Chance Vought F7U-3,
and Grumman F11F-1. Also on order for
the Lockheed P2V, Grumman S2F,
peseryoll Martin P5M, Boeing KC135, Boeing
B52, Convair Turboprop Airliner and
Canadair Britannia. Thousands of serv-

ice hours under all operational conditions
are proof of outstanding performance,

The Cornelius Model 130 compressor¥ is the heart of the complete
Cornelius "packaged’” pneumatic system which includes inlet air filter,

starting relay, radio noise filter, moisture separator with automatic

condensate dump and heating element, back pressure valve, check
valve, relief valve and pressure switch.

Compact Design Saves Space—Entire air supply system occupies only slightly more
space than compressor alone in conventional system.

Weight Savings of 5 pounds or more are possible by eliminating separate system com-
ponents, associated tubing, fittings and flare connections.

system Leakage Is Reduced to a minimum because integration of components removes
possible leakage sources such as flare connections and o-ring sealed fittings.

System Reliability Is Assured because each integral component is designed specifically
to give optimum performance in combination with the other components.

Time Saved by msta]lahﬂn and servicing of one unit is another valuable benefit which
only Cornelius “packaged” pneumatic systems offer.

The Cornelius “packaged” pneumatic systems are available with either DC, AC or hy-
draulic motor drives. Please write us in order that a Sales Engineer may discuss with you

the application of this “packaged” system as well as the many other pneumatic com-
ponents which we manufacture.

THE CORNELIUS COMPANY 550-39h Ave. N. E., Minneapolis 21, Minnesota

PIONEERS IN THE DEVELOPMENT OF AIRCRAFT PNEUMATIC SYSTEMS
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A precision ball joint connector
designed & developed by 5Skyline

& Sk —

PRECISION SHEET METAL & MACHINE PARTS
COMPLETE ENGINEERING SERVICE

A.F. CERTIFIED SPOT WELDING & OTHER
WELDING PHASES

ELECTRONIC PARTS AND EQUIPMENT

AIRCRAFT FABRIC COVERING
GALLEYS AND COMMISSARY EQUIPMENT
GROUND SERVICING EQUIPMEMT

JH} U’ IE-T"“’“"':“ INC.

AERODYNAMICISTS

% MNew subsonic and supersonic projects '
are creating an urgent demond for aero-
dynamicists at Morthrop Aircraft, lnc,
America’s first company in the vital devel-
opment, design ond production of all-
weather and pilotless aircraft,

+ |f your training and experience qualify
you for one of these challenging assign-
ments, please telephone or wire collect:

I Mr. Robert Ehinger

Maonager of Engineering
Industrial Relations
MNorthrop Aircraft, Inc
Hawthorne, California

% Expense-free Los Angeles interviews
will be arranged for qualified applicants.

NORTHROP AIRCRAFT

INCORFORATED
HAWTHORMNE, CALIFORNIA
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EDITORIAL

Every Five Seconds

“Every five seconds day or night an aircraft is taking
oft for a regularly scheduled flight somewhere in the
world.” This theme of a booklet published jointly by
the International Air Transport Assn. and the Inter-
national Civil Aviation Organization provides a dramatic
measure of the progress achieved in air transport during
the past decade.

The scheduled aitlines of the world are now carrying
23 times as many passengers as they did before World
War II plus 70 times as much cargo and a thirteen-fold
mcrease in mail. About 85% of current world airline
traffic is carried by the 74 airlines flving under 40 dif-
ferent flags that have- voluntarily banded together in
the International Air Transport Assn. Today IATA
begins its Tenth Anniversary General Meeting at the
Waldorf-Astoria Hotel in New York under the presi-
dency of Juan T. Trippe, a pioneer of international
aviation and president of Pan American World Airways.

Delayed Honor

IATA embraces all kinds of airlines from globe-girdling
giants such as Pan American, BOAC and Air France
to tiny operators such as Cyprus Airways and Flugfelag
Islands H. F. of Iceland. It also has no political distinc-
tions. The Communist Czechoslovak Airlines (CSA) is a
member although Russia’s Aeroflot has not joined.,

Juan Trippe’s presidency and New York’s playing host
to IATA are long-delayed honors. Mr. Trippe was

clected president of IATA’s prewar predecessor, the
International Air Traffic Conference, in 1939, and New
York was scheduled as the annual meeting site for the
fall of that year. Outbreak of war in Europe cancelled
those plans which have waited until now for fruition.
Actually this is the second time post-war IATA general
meetings have been held in the United States. San
Francisco was the site in 1950 when Warren Lee Pierson,

board chairman of Trans-World Airlines, was president
of IATA.

IATA can look back on a decade of solid achievement
since its first post-war meeting in Havana. Perhaps the
most significant is the fact that these national flag car-
riers have voluntarily spun their routes into an inter-
national network that enables an air traveller or shipper
to arrange a trip or cargo shipment to any of the 3,500
cities on the air transport map with a single ticket.
IATA activities involve an endless erosion of national
barriers that prevent free flow of travel and commerce
around the globe. The so-called “spirit of Geneva”
prevailed in its councils long before it became a popular
mternational political doctrine.

Although international air traffic is increasing steadily,
the tuture outlook for operating airlines is not universally
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rosy. As Sir William Hildred, director general of IATA,
cmphasized in his annual report, the squeeze of rising
operating costs against total airline revenues poses the
gravest problem for healthy economic growth of the air
transport industry.

Airline Problems

The air trafhe control problem, already acute in the
United States, also is an international problem. Unless
the mdividual governments face up to their responsi-
bility in providing adequate navigation and traffic control
facilities, there will be serions limitations on trafhc
volume and severe economic penalties on use of new,
techmically improved gas-turbine airliners already in
prospect for international routes.

Governments, Sir William indicates, are a major con-
tributor to nising airline operating costs through imposi-
tion of new taxes such as users charges for airways
facilities, higher airport landing fees and transportation
taxes. Here IATA and its member airlines face a bitter
battle if they are to prevent tax increases from further
hacking away at the present narrow 3% margin of total
world airline operating profit. |

Future Growth

Future growth of international air traffic lies clearly in
two directions:
* Continued expansion of the tourist fare. Nearly 70%
of the 1954 record total of 550,000 North Atlantic air
travellers flew on low-cost tourist service and their vol-
ume exceeded by 50,000 passengers the total North
Atlantic trafiic of only four vears earlier, The growth
of low-fare service and the promotion of tourist tsavel
represent the greatest single area for international air
traffic growth in the immediate future.
* I'stablishment of efficient international air cargo service.
Air cargo offers its greatest dividends to shippers on long
hauls and cargo aircraft that offer economical operations
are now beginning to fly. This field offers a slower rate
of growth in the immediate future but a long term
potential far in excess of possible passenger traffic ex-
pansion. In expanding air cargo operations, the national
walls of red tape present more formidable obstacles than
sales and operations problems.

In its long fight to make swift international travel
economically attractive to the people of the world and
to erase unnecessary national barriers to the free flow of
people and goods, IATA and its member airlines are
making an enormous practical contribution to the cause
of ternational understanding and peace.

—Robert Hotz

AVIATION WEEK, October 17, 1955
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Harvey extrusions...
simpler, smoother
parts for better

flight

Improperly installed rivets and bolts have always
contributed heavily to the turbulence and drag that
downgrade a plane’s over-all performance. On light-
gage skins, dimples result...on medium skins,
rivets can be countersunk, but often end up below
the desired surface . . . the steel bolts used on heavy
skins just can’t be shaved to surface smoothness.

S VN O —.

Harvey Aluminum Extrusions combine skin, spar, and stiffeners
in large panels, virtually eliminate rivets and bolts, thus achieve
a degree of aerodynamic smoothness that reduces operating costs
and improves performance. And at the same time, assembly is
faster, sealing is eliminated, and inspection is simplified.

MAKING THE MOST OF ALUMINUM ... FOR EVERYONE

Harvey iy a leading independent producer of aluminune extrisions

in all alleys and all sizes, special extrusions, press forgings, hollow sections,
sirrecirerals, rod and bar, forging stock, pipe, mbe,

bnpact extrusians, alvprinum screw machine products amd

related products. Alse similar products in alloy steel

and fianium on application.

HARVEY

luminum

g
HARVEY ALUMINUM SALES, INC., TORRANCE, CALIFORNIA —BRANCH OFFICES IN PRINCIPAL CITIES



AMERICAN AIRLINES

C_Americas

aﬁeadmcg Aurline

chooses Allison Turbo-Prop Power
for 400-mile-an-hour luxury travel

New Lockheed Electras to give America the world’s fastest, smoothest flights

MERICAN AIRLINES has ordered Allison Turbo-Prop
A engines to power its new fleet of Lockheed Electra
four-engine airliners to give America the world’s finest air
travel.

The Allison Turbo-Prop engine was chosen because it is
the most advanced propeller-type aircraft engine available
here or abroad — and the first Turbo-Prop to receive Civil
Aeronautics Administration approval for commercial service.

The Lockheed Electra has been specially designed to take
advantage of this new concept in aircraft power, and repre-
sents another major advancement in air transport.

These great new 64-passenger airliners will fly at speeds of

more than 400 miles per hour—saving up to |
an hour on popular flights. They will operate  CENEEE

GM

from any airport now served — with much
shorter take-offs and landings. And they will
bring remarkable new standards of smoothness

and comfort to air travel. These new luxury airliners are
scheduled for delivery in 1958.

General Motors salutes American Airlines on this impor-
tant step in continuing the advance of American aviation—

and we are proud of our contribution to the progress of
American-designed and American-built aircraft.

ALLISON DIVISION OF GENERAL MOTORS °* Indianapolis, Indiana

The Allison Turbo-Prop engine is
backed by more than six million
hours of turbine engine flight time—
experience where it counts most

' —in the air!
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