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ICE —and its attendant hazards—have,
_ since the beginning of flight, impeded the progress
~ of all-weather flight. Now, when our very survival may depend
upon aircraft aloft in any weather, comes the modern

solution to this age-old problem —the Iceguard by Goodyear.

Here is fully proved, foolproof ice protection for aircraft
— for propellers, wings, empennage—for air scoops, antennas, pipe
and conduit—for any surface—any size, any shape.

YOUR PROBLEM BIGT

Here, for o wing leading edge, is an
lceguard — mada of resistance wire
and divider strip heaters molded into
a special erosion-resistant rubber.

Here, for relief tubes, is an leceguard leaguard applications of this type
Bright star of Navy's new concept in naval warfare—the Seaplane Striking New Electrical Horizons... 2% inches small—made of elactrically have been built by Goodyear up fo
Force—is the Martin XP6M SeaMaster. This new crafr, which cruises at conductive rubber. 17 foet in length.

40,000 ft. and is in the 600 mph class, 1s equipped with constant frequency

Sundstrand Constant Speed Drives

bring new concept to naval warfare! YOUR PROBLEM SMALL?

YOUR PROBLEM SHAPE?T

Here, specially designed for air
scoops, is an lceguard—made of elec-
trically conductive rubber.

are opening to design engineers,

a-¢ power, the new concepr in aircraft electrical systems. Fostered by the
Sundstrand Constant Speed Drive, this new elecrrical system provides plenty
of stable electrical power from paralleled alrernarers, with close frequency
and voltage control. Motors, electronic devices, and other frequency and
voltage-sensitive equipment operate ar optimum level, This is another example
of how the new concept in electrical systems | . . fostered by Sundstrand’s
Constant Speed Drive . . . meerts the challenge of today's . . . and tomorrow’s
. . » fast, high-flying jer aircrate,

through co-operation between
engine and airframe manufacturers
and Sundstrand. With this advanced
design in electrical systems,

expect remarkable advances in
operation and performance of
tomorrow s aircraoft.

No matter what the size, no matter how complex the contour, no matter how tough the problem—here is
fully automatic, electrothermal ice protection with the Iceguard by Goodyear—long a pioneer in aviation.

For details write: Goodyear, Aviation Products Division, Akron 16, Ohio, or Los Angeles 54, California

ICEGUARD =

SUNDSTRAND AVIATION

Division of Sundsirand Machine Tool Company, ROCKFORD, ILLINCIS Western District Office: Howlhorne, California

Pioneer Ice Protection by Goonjﬁﬁﬂn

AVIATION
CONSTANT SPEED DRIVES + AIRCRAFT ACCESSORIES PRODUCTS
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It's a breeze for Virginia and Ele. Their new, compact Weber
buffet is so convenient, so efficient. It's so easy to provide
tempting meals for eighty-five passengers and the crew of
American Airlines' ""The Royal Coachman,’ first non-stop
DC-7 aircoach service coast to coast.

At 365 miles an hour, the Douglas DC-7 wings across the
country, miles above the ground. Virginia and Elé serve superbly
prepared food, to delight the most jaded palate and refresh

the weariest traveler. Throughout the flight, hot and cold
beverages are available from the Weber-designed buffet.
American Airlines, Douglas and Weber have combined

forces for another "first’” in air travel.

The meticulous engineering and tasteful styling of Weber

buffets make them the choice of aircraft manufacturers and
airlines alike.

From any point of view, Weber is the choice in
atrcrall inferior eqguipment.

WEBER AIRCRAFT EDEF‘GEATFDH
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AVIATION CALENDAR

July 15:30—Warld Parachuting Champion-
~~]1|]:L Moscow, Russia,

July  17-19=Air  Transport  Associabion
Agency Committee Mecting, Sheraton-
Park Hotel, Washmgton, 1. C.

July 31-Aug. 9—=23rd Annual U. 5. National
Soaring Competitions, Aug. 5=Aar Show,
Grand Praine Airport., Grand Prairie,
Texas.

Aug. 1-5=Air Force Association’s 1956 Na-
tional Convention and Airpower Pano-
rama, Roosevelt Hotel, New Orleans, La,

Aug. 6-8=Socwety of Automotive Engineers
National West Coast Meeting, Mark
IIanim Hotel, San Francisco, Calif.

Aug. 7-9—Air Transport Association Stand-
ard FI‘-JLtIL‘L'l- Committee Meeting, Palace
Hotel, San Francisco, Calif.

Ang. 15-17—=Institnte of the Aeronantical
Sciences, National Turhine-Powered Aar
"I'r-.m_t;|:|nr1;1’r[:m Meeting, Grand Hotel,
San Diego, Calif.

Aug. 21-24—=Western Electronic Show and
Convention, Pan Pacific Auditorium and
Ambassador Hotel, Los Angeles.

Aug. 22-24—Bendix Aviation Corp.'s 1956
International [gnition Conference, Sid-
ney, New York,

Ang. 27-29-Association for Computing
Machinery, University of California West-
wond C.jm ns, Los ingtlu

Sept. "?]]—lnn mational MNorthwest Avia-
Tinn Council, 20th annual convention,
Roise, Idaho.

Sept. 10-14—American Society of Mechanical
Engineers, Instruments & Regulators Div,
Meeting, Detroit, Mich.

Sept. 16-22—American Society for Testing
Materials, Second Pacific National Mect-
ing and Apparatus Exhibit, Hotel Statler,
Los Angeles.

Sept. 17=International Air Transport Asso-
ciation, 12th anpual geneml mecting,
Edinburgh. Scotland.

Sept. 17-21=FEleventh Annual Instrument-
Automation Conference & Exhibit, spon-
sored by the Instrument Society of Amer-
ica, Coliseum, New York, N, Y.

Sept. 17-22—International Congress of As-
tronautics, sponsored by the International
Astronautic Federation, Rome, Italy.

Sept. 23-26—American Socicty of Mechani-
cal Engineers, Petralenm Conference, Ho.
tel Statler, Dallas, Tex,

AVIATION WEEK ® JULY 9, 1956
Vol. 65, MNo. 2

Publishesd weelily with an additlons] lessie 1n Thisses s
by the MeGraw-Hill Publizhing Company, James I, Me-
Graw (1880-17482s, Founder, Tixerutivie. Editarial. Adlser-
fizing and Suhbecriptlon offfccs: MelGrow-HINl Bullding,
420 Waest 42nd Street. New York 36, N. Y. Publieation
Nffees: 9-189 North Hroadway, Alhany 1. N, ¥. Donald
', MeGiraw, Proesddent 2 T'anl Montgoniery, FExemitive Viee-
Presldent ! Joseph A. Cerard], Yies President anid Trins-
nrer s John J4, (Ooake, Searrefary: Nelaon Bond. Eoecabliva
Viee President, Mublications THylslon: Halph B Smbh,
Vien TPresldent and Editorinl Direstor: Josenh T. Allen,
Tien Trrisldent and Direcior of Advertilsing Salea: J. F.
I:].al'l-ﬂn::rp. Ir.., ¥Yiee President and Clrenlatlnn Direetor,

ﬁ'l-llrll:“r'l-gﬂfm! Address correspondenca to AVIATION
WEEK—Subserintion Sarvice, 909-120 MNorth Broadway,
Albmny I, N. Y. or 330 West 42nd S%.. New York 36, N. Y.
Allow 10 days for change of address.

Suobseriptions are snllcited only from persons who have
a commercial or professional interest In aviation. Position
nn&l company connection must be indicated on subseription
nrders.

Bingle Coplag 50F& Buberription rates—Trnited Statey
and poysessions, 30 8 year: 0 for ton FOATH 212 ror thr‘-m
virars, Cnnada 2q A yeart 212 for two venrs: X168 for thoeo
veard, payvahle in C anadian FUETeRey ab par, Ofher Wost-
e Hemlsphers and the Thilipplnes £10 & yvear; $16 Jor
o vears: 2949 for three vears. All ather eotinfirieg S20 5
yoar: 530 far two yearst $40 for three veara Seconid class
r|:L'|l ol i anr'|'|r|-1'I.rr'-|1 at Albhany I_ N, Y. Printikl in
1. A. Copyright 1858 by MeGraw-HIN hlhth.hln: ("o,
lnr All T ..hr-1 Ressrvndl, Cahle Address: “"AMedtirasw-T111
New TYork'™ Mublicaticing comblned with AVIATION
WEERK area AVIATION, AVIATION NEWSH, ATR TITANS-
PORT,  AFRONAUTICAL ENGINEERING ami AIR-
CRAFT JOURNAL. All rights to tlhess Danied nre reservisd
by MeGraw-Hill Publishing Co.

IE-CHLL-O fer FELEIEICEN

Ex-Cell-O Precision

at Production Prices

HYDRAULIC & PNEUMATIC
ACTUATOR ASSEMBLIES

FUEL CONTROL AND
METERING ASSEMBLIES

FUEL NOZZLES FOR JET ENGINE BLADES

JET ENGINES
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MISCELLANEOUS AIRCRAFT AND

COMMERCIAL PRECISION PARTS JET COMPRESSOR ROTORS

Ex-Cell-O's facilities include laboratory control of materials, design and
process engineering, machining of all materials, complete quality control
to meet the most rigid specifications, and delivery to meet customers’
requirements.

For information or a quotation, write or phone the Precision Products
Division of Ex-Cell-O.

Ex = c EI_ I_- 0 CORPORATION « DETROIT 32, MICHIGAN

MANUFACTURERS OF PRECISION MACHINE TODLS ® GRINDING SPINDLES = CUTTING TOOLS @ RAILROAD PINS AKD
BUSHINGS ® DRILLJIG BUSHINGS = AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS & DAIRY EQUIPMENT

34-23
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OUT OF THIS WORLD
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Cessna’s complete air

in the SATEILILI'TE o fleet is equipped with

Lord mountings:
Hundreds of miles out in space a rocket burns out
. ..and back on earth, optic and electronic instru- e “ew c E S S N A 182
'y

£

ol

ments begin tracking the first unmanned satellite

as it is launched into its orbit. £f = I,-!'
speeding Into outer space is perhaps the most features huSh-fI’ght

rigorous test of components that man has ever

engine suspension by LORD

Vanguard, has specified A-MP Terminals and

Connectors for the Froject because of their proven
The “hush-flight™ of the Cessna 182 features exceptional quiet, flight
dependabihty and enduring quality. Aircraft- - : P 4 E

) 55 safety. ; : ort, with engine ; opeller noise ¢
GATinG AroHUEEs Rave alwave Hesn daisnad o Ve smoothness, safety, and comfort, with engine and propeller noise and

e Faatl of thé Dresentand shresst.of s fature: vibration greatly reduced through Lorp Dynafocal® mountings. This
flexible engine suspension system supports all engine weight and minimizes

airframe vibration and fatigue.

The Lorp Dynafocal application in this executive craft is another example
of Lorp’s ability to solve vibration problems for the aircraft industry.

For information, call your nearest Lorp Field Engineer or the Home
Office, Erie, Pennsylvania.

General Office: Harrisburg, Pa

A-MF of Canada. Lid . Tortnla, Canada
A-MPF Holland N W _ 's-Merfogenbowch Holland
Ryreralt - Marene Producds G B o Lid | Londoen  England

Sociele A-MP de France Couwrbevaie S=ine. Franes

designers

and producers

Mounting arrangement

al each point of Lord of bonded
Dynafocal Suspension on rubbar
Cessna 181,

products

& 2 |
DNDED HUEBE' . since 1924

MEW YORK, N, ¥. - Clrcle 7-3326 +« PHILADELPHIA, PA, - LOcust 4-0147
CLEVELAND, OHIO - SUperior [.-3242 DAYTON, OHIO - Michigan B87]
DETROIT, MICH, - TRinity 4-2060 . CHICAGD, ILL, - Michigan 2-6010
DALLAS, TEXAS « Rlverside 3352 « LOS ANGELES, CAL, - HOllywood 4-7593

Lunn MAHUFACTURIHG chPAHT . EEIE, FA&- “In Canadas — Railway & Power Engineering Corporation Limited™




BASIC RESEARCH

ZERO minus 4 hours! A G-E test missile, still shrouded in the early morning damp-
ness before launching, represents more than a decade of research and development,

THESE G-E CAPABILITIES ARE AVAILABLE

-0
COMMUNICATIONS

HYPERSONICS

NEW SPECIAL DEFENSE

At General Electric, George F. Metcalf reports:

GEORGE F. METCALF, is Gen-
eral Monoger of Generol
Elactric's new Special Defansa
Projects Department, located in
Fhiladelphia, Pa. Mr. Metcalf
has had extensive management
experience in the militory
electronics field, both in Gov-
ernment Service and in the
General Electric Company's

Electronic Division.

_—
o~ ¥

METALLURGY

New Department to Help Solve
Complex Defense System Problems

Realizing the increased complexity of
some of the nation's current defense
system problems, General Electric has
formed the Special Defense Projects
Department. The new department will
act as a Company focal point for large,
highly complex missile projects. Head-
quarters for the new department will be
located near Philadelphia, Pa. This new
department has responsibility for large
defense systems that require the com-
bined research, development, and manu-
facturing resources of many of General
Electric's operating departments and
laboratories.

Manned by a highly skilled engineering
and development staff, the Special De-
fense Projects Department relies upon

General Electric operating departments
and laboratories for many specialized
phases of 1ts defense projects.

The Special Defense Projects Depart-
ment is making significant contributions
to America’s defense program by focus-
ing the wide range of specialized talents
of General Electric on highly complex
defense system problems. Section 224-4,
General Electric Co.,Schenectady 5, N.Y.

ENGINEERS: G.E.'s Special Defense Projects
Department is currently expanding its staff
of highly skilled engineers and scientists, If
| you have a background of successful, crea-
tive engineering send your gqualifications to:
Mr. George Metcalf, 3198 Chestnut St.,
Special Defense Projects Department, Gen-
eral Electric Company, Philadelphia, Pa.

F}agmss /s Our Most /mparfanf FProquct

GENERAL @3 ELECTRIC

11

MATHEMATICS

PROJECTS DEPARTMENT

THERMODYNAMICS

. i y 3
o ] .




*Little David", a modern slingshot, provides instant
action when seconds count... hurling a lethal Goliath-
killer into the blue at the snap of a finger.

The “Little David” Catapult is RMI's answer to many
launching problems. One of the newest developments of
Reaction Motors, Ine. rocket power research, this su-
perior device can be used for a wide variety of launching
applications.

RMI, first American rocket engine company, has many
other significant “Firsts’ in powerplant development, and
is a leader in the application of rocket power for... Air-
craft Powerplants ... Missile Boosters and Sustainers. ..
Auxiliary Power Units...and many special related devices.

Career opportunities available for experienced mechanical,
aeronautical, electrical and chemical engineers, physicists,
chemists. Send complete resume to employment manager.
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A MEMBER OF THE OMAR TEAM

DENVILLE, NEW JERSEY | 4

et @ 1500
* Rated flow 2.4 gpm tpm
Weight 13.2 Ib

Model AA-32516
Raled flow 2.4 gpm @3 1500 rpm
Weight 13.2 Ib
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JULY, 1953 —F-846D SABRE JET—715.697 MPH

Model AA-60453 Model AA-60552
Rated flow 3.9 gpm Rated flow 6.2 gpm
@ 1500 rpm i 1500 rpm
Weight 12,5 1b ‘Weight 16.5 1b
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AUGUST, 1955—F-100C SUPER SABRE—B822.135 MPH

Maodel AA-BOA53 Model AA-60552
Rated flow 3.9 gpm  Raled flow 6.2 gpm
@ 1500 rpm {ir, 1500 rpm
Weight 12.5 b Waight 16.5 Ib

NORTH AMERICAN SELECTED ‘Q':'I_'("R_Ekia PUMPS¥

FOR THIS HISTORY-MAKING GROUP

OF FIGHTER AIRCRAFT

Shown at the right of the Sabre Jets and Super Sabres are the 3000
psi Vickers Pumps used in the powered flight control systems of these

record-making aircraft. Morth American Aviation selected Vickers Vari- 5

able Delivery Compensator Controlled Pumps. Because of their oufstanding 3000 ps/

dependability and the other advantages they offer in the way of superior

rt ;
performance, Vickers Pumps have always been used for important assign- variable displacement

ments. Their technological advancement keeps pace with aircraft develop- piston type
ment. Significant benefits of these Vickers Pumps are minimum heat rejection, automaltic presstire
highest overall efficiency, small size and light weight. For additional

information write for Bulletin No. A-5203-A.

compensated

VICKERS INCORPORATED

DIVISION OF SPERRY RAND CORPORATION
ADMINISTRATIVE and ENGINEERING CENTER 7390
DEPARTMEMT 1442 @ DETROIT 32, MICHIGANM

Application Engineering and Service Offices: El Sagundo, California, 2160 E. Imparial Highway + Datroll 32, Michigan, 1400 Oakman Blvd, (Service Only)
Arlingten, Texas, P. O. Box 213 + Washinglon 5, D.C., 624-7 Wyatt Bldg. + Addiionsl Service focilities at: Miami $prings, Florida, 641 De Sole Drive

TELEGRAMS: Vickers WUX Deotrell » TELETYPE “ROY"™ 1149 « CABLE: Videl
OVERSEAS REPRESENTATIVE: The Sperry Gyroscops Co., Lid.—~Greal Wesi Road, Brentord, Middx., England,

ENGINEERS AND BUILDERSES O F oIlL HYDRAULIC EQUIPMENT SINCE 19 27



" UFT THAT LOAL?

w4

Bell HSL helicopter tows 300-ton darrick Kaman HOK-1 twin rotor
barge at approximately 8 knots. Towing helicopter with Western Gear
Boom on Bell HSL is raised and lowered by hoistl, shown here in
Westlern Gear drag boom haoist, simulaled rescue trials.

Bell 47J halicopter uses Western Gear
hoist for rescue operations, Bosun's

chair or litter can be used,

IN FIGHTING TRIM . ..
ALL THE TIME
Thanks to CHANDLER-EVANS’ Modification Service

Chandler-Evans is currently engaged in several modification pro-
grams that provide a complete and unique up-dating service. Under
these programs, CECO Fuel Control Systems and Components re-

turned to our plant are tested and recalibrated, using the finest, most
modern facilities available. Since design progress never stops at
CECQ, controls are modified to incorporate all new engineering devel-
opments; past performance characteristics are carefully noted to pro-
vide data for still further advances.

You can depend on CECQ Fuel Controls and Components to insure
initial high performance . . . and you can de-
pend on Chandler-Evans Modification Service
to provide the established procedures, experi-
L] ence, facilities and know-how it takes to insure
'} continued high performance!

Closeup of Weaslern Gear haoist
installation for Bell 47J helicopter

showing compact,
lightweight design,

you can count on
Wesrern (Gear Hoists/

Western Gear hoists will take the load off your mind if
yvou are perplexed over lifting and lowering problems —
Scores of different hoist designs have been developed
and produced for both airborne and ground installations.
Our hoist engineers can be entrusted to provide the

right solution to your hoist requirements, effectively
and economically. We're waiting to serve you.

Address General Offices, Western Gear Corporation,
P.O. Box 182, Lynwood, California.

ST ihfference 15 reliability™ « Sinee 1888 £22)

Wesrern GEAR

CHARTER OAK BOULEVARD, WEST HARTFORD 1, CONN.

Makers of et Arreralt Accessories Produced Todav x _..--"f";i:-r._'.__r 3

ﬂn;wa.a:{.f.m:

EMNGINEERS AND MAMNUFACTURERS

PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRAMCISCO, (CALIF,)
SEATTLE AND HOUSTON—REPRESEMNTATIVES IN PRINCIPAL CITIES

S COPYWIGHT, WESTERN GEAR CORPORATION 1355

12



Kodak
Industrial
X-ray Film,
Type AA

Read what the new Kodak H ere is a brand-new x-ray hlm that gives you

Industrial X-ray Film, greatly increased film speeds. It is a film that retains

Type AA,will do for you. the fine sensitivity characteristics which have made ﬁne weaq tkgrr

_ Kodak Tyvpe A the most widely used x-ray film _ * ——

* Reduces exposure ime—speeds up - s Tl T ey d f Arma's self-contained integrated navigation
routing examinations. 1Y BVCMELTY IEI I Addition 1L SIves Specis up 10 | 0 ¥ D u c l{ s and fire control systems will contribute

* Provides increased radiographic sen- more than double those of T}'PE A, : Ax materially to the operational effectiveness
sitivity through higher densities This means that you can cut down exposure time, ﬂ”d rma and oll-weather capabilities of our
:;:li;;li;,}:;t:d e handle routine examinations more quickly, “ALL WEATHE RE D " nation’s latest Tucrgc:[ ﬁr-iht;r :n[;nbera
SR ” , . : = Arma . . . Garden City, N. Y. ivision

* Gives greater subject contrast, more Your x-ray dealer and the Kodak Ti?Ch]'i'lEﬂl Repre- i g Am’m Carmparation
detail and easier readability when sentative are ready to tell you all about this new film.

fighter bombers
‘R” ADVANCED ELECTRONMNICS FOR CONTROL

established exposure times are used

. . Get in touch with them. See what it will mean to you.
with reduced kilovoliage.

e Shortens processing cycle with exist-

ing exposure technics. EASTMAN KODAK COVIPANY

o Reduces the possibility of pressure e
desensitization under shop condi- X-ray Division
tions ol use. Rochester 4, N. Y.

ENGINEERS —wiite or visit Arma far complere information

of |.'|1|'_|“-F'Iq--1|_:| opptrtenhies @ ouwr Engingerin
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This new and advanced navigation in-
strumentation system 1s a complete
PACKAGE, consisting of single or dual
omnirange equipment, teamed with the
new ARC COURSE DIRECTOR.

The COURSE DIRECTOR consists
of a computer which gives precise steer-
ing data and a compass slaved gyro
which provides stabilized, accurate, di-
rectional information.

The system supplies the pilot with
AUTOMATICALLY COMPUTED
steering information on all ENROUTE
OMNI TRACKS, HOLDING, IN-
BOUND, OR OUTBOUND ILS OP-
ERATIONS, thus providing PRECISE
APPROACHES. Complete automatic

NAVIGATION

Omni/ILS Plus ARC’s New Course Director

crosswind compensation is provided for
ALL operations.

The computer performs all your cal-
culations and presents correct steering
data directly on the cross-pointer meter.
The gyro needs no resetting at any time,
since precession 1s completely compen-
sated. You simply set in your selected
course and steer to keep the needle cen-
tered. The system will then either inter-
cept or precisely follow the desired
track as required.

So — fly with pinpoint precision —
greater ease and increased safety. See
your nearest ARC Dealer or write us
today for complete detailed illustrated
literature.

Omni Receivers * 900-2100 Mc Signal Generators * UHF and YHF Receivers and Transmitters
* B Wott Audio Amplifiers * 10-Channel lsolation Amplifiers = LF Receivers and Loop
Direction Finders * CD-1 Course Directors

Dependable Airborne Eleclronic Equipmen! Since 1928

}]ir:ruh Radio Corporation sconon, new sersey

@ Nickel Alloys

B-52 Stratofortress — This global bomber is powered by eight J-57 turbo-jet engines,
paired in sharply rauked-forward pods. Her service ceiling is above 50,000 feet,

200 tons that move
at nearly the speed of sound

A quick-moving heavyweight is the Boeing Stratofortress.  corrosion resistance, strength, and ductility in just the
[J:"tf'ﬁ ]'.'I_[H'll_'l.}:." tl'l'liIl:}l:,]-'."“]'i:“.}”llfl"-- ];Ili I.I'"I: tjiﬂr_.rllt,,j{'l-t :._,"'i-i.l.ﬂl':"- '!'“'T”.]]i;]:tli"]”"' Illl*r'{’.?:'-ﬂr} I.I.l I-”]j |H"I'rtl1"|ﬂﬂli|{'!_' 'j[ Illﬂ'[lﬂrﬂ
aircratt.

push through space at fighter-fast speed . . . 650 mph!
And enlarged wing-tip tanks add to their specified “very

Can one of the Inco Nickel Alloys solve a metal problem
long™ range.

for yvou? Easyv to find out. Just write Inco’s Technical
The huge B-52 — first jet bomber specifically intended  Service Section. aiving details.

for intercontinental missions — relies on Inco Nickel and

Inco Hil‘l&.l"‘i .-"'l.Hn:l,'.l-: at critical loecations.

THE INTERNATIONAL NICKEL COMPANY, INC.

That’s because these metals |l1'1|'l.'ititr heat resistance, E7 Wall Streat New York 5, N. Y.

Where Inco Nickel Alloys are used in jet aircraft
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Turbine discs
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Afterburners

Inconel 700"
Turbine blodes

are marketed under the following trademark:s:

MOMEL = “"R™ MOMEL = "R MUOEMEL » "KIRT MOMNEL
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The history of Wyman-Gordon's
contribution to aircraft _progress
dates from the mtEptmn

of the "flying machine".

The jet age is now calling

on the unparalleled resources

of Wyman-Gordon, which include
the widest range of hammer and
press equipment and the greatest
technical know-how in the industry.
Larger and more intricate

forgings than heretofore available of
aluminum and magnesium are being
produced on presses up to 50,000 ton
capacity, and giant hammers are
fulfilling the growing need for
forgings of titanium, high density
materials or su-callﬂd super alloys.
Now, as for nearly 75 years,

there 15 no substitute for
Wyman-Gordon experience and ability
for — Keeping Ahead of Progress.

FORGINGS OF ALUMINUM »

The crankshaft is the backbone of the piston-
type engine. Illustrated above is the crankshaft
forging for the most powerful piston-type air-
craft engine ever produced.

At the bottom left is a turbine disc forging made
from high density heat resisting alloy, and
next to it is a titanium compressor wheel
forging for two of the most powerful jet engines
yet produced.

——— =

WYMAN-GORDON GOMPANY

- ——— Established 1883

HARVEY,

MAGNESIUM o STEEL o T
WORCESTER 1, MASSACHUSETTS
ILLINOILS L DETROIT,

ITANIUM
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EDITORIAL

Looking Through the Iron Curtain

The experiences of an American correspondent in the
Moscow area during the week of the Tushino air show
and the visit of Gen. Nathan F. Twining, USAF chief
of statt and his technical experts, provided one of the
hrst good views through the Iron Curtain that has
cloaked Russian airpower development since 1945. For
at least this period, the Russians made strenuous
cfforts to convince visiting correspondents that the Iron
Curtain has actually dissolved. Even permanent Moscow
correspondents for U.S. newspapers indicated that never
i post-war history had the Iron Curtain been lowered
quite so far.

During this period in Russia, T met and talked with
Russian aviation leaders such as Marshal Pavel Zhigarev,
chiet of the Soviet air force; Andrei Tupolev, dean of
Soviet aircraft designers, and members of his statf; Mayj.
Gen. Beletsky, chief of operations for Aecroflot, the
Soviet airhine; Col. Victor Damelitiev, chief of Aeroflot’s
foreign division; Mr. V. P. Stepanoff, vice president of
the Central Chaklov Flying Club of Tushino, sponsors
of the air show, pilots and navigators of both Aeroflot and
the Soviet air force.

| saw the cream of the Soviet air force demonstrate
both their operational equipment and their newest experi-
mental types over Tushino. 1 saw Badger bombers,
AMNiG-15 and MiG-17 hghters, Ilvoshin-28 bombers and
Tupolev jet transports on the ground and visited model
acadenes where the Russian youths' education in awvia-
tion really begins.  In addition, there were daily briehngs
bv Gen, Imnmg

More important than any of the details seen or heard
was the general impression that the Soviet leaders have
grasped the full imp]icatimn of the atomic-airpower age
and are L‘!lg"lgﬂil in a vast, top-priority program to |;~rmu:1f.
the U.S.S.R. with world leadership in this new tech-
nologv. It is this feeling that the Soviets are operating
at Full power and top prionty m this field as compared
with the “low blower” eftort and relatively low priority
currentlv characteristic of the airpower policy of the
Eisenhower Administration that seems signihcant, Gen.
Twining grasped this salient point when he asked Com
munist Partv Secretarv Nikita Khrushchev to testifs
before Congress on the scale of the Soviet effort to com-
]]Li_'{_ with us both militarily and economically.

There is little doubt that a maximum effort by both
the U.S.S.R. and the United States in airpower ::lui:,]np
ment would see this countrv maintain or widen it
current margin of superiority over the Russians. Iow-
ever, with the U.S.5.R. making a maximum eftort and
this country progressing at half steam, our current margin
of superionty cannot help but soon diminish and vamsh
altogether in the near future.

Consider both the scope of the Soviet airpower de-
velopment displaved at Tushino and the speed of its
development cyele as evidenced by the quality of the
newest experimental tvpes. The Soviet air force
displaved an array of operational types ranging from
helicopters that already have set world payload and
altitude records, through turbojet transports, supersonic
day fghters, light, medium and heavy jet bombers, and

on to a transonic all-weather interceptor loaded with
airborne radar and rocket armament and a turboprop
bomber with intercontinental range. These are all h'pcs
in production and in operational service with the Soviet
air force. The flying demonstrated by the pilots of
large formations operating with split-second timing in-
dicated a high level of training in jet and hclimptrzr
operations.

Evidence of the Soviet rate of progress in bringing
through new developments and keeping pace with the
galloping technology of the air age came durnng the
Tushino fv-by of experimental tvpes. Particularly
significant was the 1,200 mph. Super Farmer, the new
supersonic Yakovley all-weather fighters and the new
supersonic light bomber.

The Super Farmer has been brought along into flight
test stage bv the design team headed by Artem Nikovan
less than 18 months after the onginal 900 mph. Farmer
design made 1its hrst public appearance. Similarly, the
iiCHIgl] team headed by Yakovlev has produced flight
test prototypes of a supersonic all-weather fighter destined
to replace the Flashlight within two vears after this
complex aircraft burst onto the Western world.  'The
new supersonic twin jet bomber indicates the Ilvushin
design team has brought forth a replacement for the
[1-28 now standard equipment in Soviet and satellite
air forces.

Appearance of these three new tvpes shows clearly
the Sowviets recognize the swift rate of obsolescence
modern technical progress imposes on an inventory of
military aircraft, and thev are not shrinking from the
arduous tasks and vast expenditures this rate requires.

[t 15 too early to evaluate the signmihcance of Pavel
Sukhoi's delta fighters except that HIL"- show the Soviets
have not neglected this design Jppﬂ:rm:'h and are flving
prototypes that arc certainly supersonic.

[n the transport field, the Soviets have at least four
new gas turbine powered projects well along including
the turboprop Anatov assault transport that Hew at
T'ushino; the Ilyushin 18 turboprop transport whose
prototvpe 15 nearing completion at Aircraft Assembly
Factory 50 in Moscow; the new four jet Tupolev also
nearing fight test stage, and an extremely large turboprop
transport based on the Bear bomber ill'_'-lgll In heli-
copters, the Yakovlev-24 with its twin engines and 8,000
Ib. pavload is comparable to anvthing flving in this
country.

General T'wining and his party also got a good look
at Soviet aviation engineering and military  training
operations and saw more than anvbody outside the
Communist bloc has previously seen of engine and
aircratt production,

First hand on-the-spot observation of Soviet airpower
by both military experts and technical journalists has
revealed nothing to contradict the testimony given Con-
gress in recent months concerning the quantity and
quality of Russian aircraft. In fact, these observations
confirm in every detail the gravity of the competition
we face to preserve air superiority,

—Robert Hotz
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This Award will be made for the outstand-
ing contribution to the suppression of noise
originating from jet aircraft between now
and delivery of the first commercial jet
transports in 1958. A suitably enscribed
plaque will be presented to the winning
contribution late in 1958. An honorarium
of $1000 will be given with the Award. The
Public Relations Award to help solve an-
other major problem will be announced then.

Ty ey

This Award will be made each year for the
best idea, proposal, or design leading to the
solution of an aircraft maintenance prob-
lem. It may embrace a technique, design,
device or instrumentation in the tear-down,
build-up and/er testing of aircraft engines
and accessories. A suitably enscribed
plaque will be presented to the winning
contribution late in 1956. An honorarium
of $500 will be given with the Award.

rREER HypravLics Ine. sponsors two International Awards to stimulate world-wide thought and action

to benefit the Aviation Industry and the Public it serves. The Awards are presented on behall of

the entire Aviation Industry. Any individual, group of individuals, company, association or military
establishment is eligible to win the Awards — excepting Greer as a Company and its employees. A Board
of Editors from leading aviation publications will screen and select winning contributions assisted by
an Advisory Council composed of eminent technical and management men [rom Aviation and allied
industries. This is not a “contest™ and there are no formal entries. To be potential winners, entries must
provide a solution to the problems as outlined in each Award above. The opinion of the judges will be
final. We invite your participation. Write Greer today for the Awards brochure and complete details.
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WHO'S WHERE

In the Front Ofhee

Harold E. (Hap) Herdrich, director of
master planning, Northrop Afreraft, Inc.,
Hawthorne, Calif. Also: Roland J. Pagen,
finance committee chairman. Pagen will re
tire as vice president-treasurer July 31; suc
ceeding him as treasurer: Charles C. Cilley.
Harry J. Schwartz, chicf, new ground sup-
port and test equipment department to mect
SM-62 Snark requirements,

Ira J. (Ike) Kaar, vice president-engineer-
ing director, Hoffman Electronics Corp., Los
Angeles, Calif,

Dan W. Burns, vice president-genenl
manager, Hufford Machine Works, Inc,, Ll
segundo, Calif.

Harry H. Wetzel, Jr., assistant to the
president, the Garrett Corp., Los Angeles,
Calit.

Honors and Elections

Theodore E, Dinsmoor, planning director,
defense products group, ‘unuitln Machme
& Foundry Co., received the U, 5. Defense
Department’s 1.I|:-.i‘u|g11|h]1ui -Lul]]JII SCTVICL
award for “outstanding contributions to the
underwater ordnance held.”™

Ezra Kotcher, technical director, Wright
Air Development Center's Directorate of
Development, received the National Civil
Service League's Carcer Service Award for
1956,

Gerald L. Maclnnis, Maritime Central
Airways 1llint received Canada’s Mok

Trophy for “outstanding work in CONNLC
tion with the distant earlv warning line.’

Hoger C. Fleming, |}:|1]:'.|||L n.]ihml'-. direg
tor, Allison Division, General Motors Corp.,
clected chairman of Aarcraft Industries’ Pub-
lie Relations .-‘uh'ihm}' Committee for 1956.
1937,

A 5250 annual award has been established
by the Council of the Institute of the Acro-
nautical Sciences, to be awarded to the -
dividual makmg the outstanding contribution
to seaplane LII.'-r:c n gach vear. An anonymons
donor Ll:iltrlhnhd S20.000 to establish the
award,

Changes

Fdwara L. Hradesky, sales coordinatos
guided missile program, Loewy-Hydropross
Dhivision, Baldwin-Lima-Hamilton. i R
York, N. Y

Dr. Robert (). Fehr, manager, General
Electrie Co.'s mechamcal engineering labao
ratory, Schenectady, N, Y.

Wilbur C. Ermlu plant managor, Aur-
craft Products Division, Kawneer Co.. Niles.
Mach.

Dr. John L. Miller, defense activities di
rector, 1INrestone Tire & Rubber Co,, Akron,
Ohio.

G. E. Lowdell, after-sales service, Vickers-
Armstrongs  (mrcraft) Ltd.,, London, Eng
land.

Faul Miscione, Pan Amencan World A
wavs representative, Bangkok, Thailand,

I. 1. Sullivan, manager, Stlver Battery Di-
vision, Exide Industnal Division, Philadel-
phia, Pa.

(Continued on page 88)
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INDUSTRY OBSERVER|

(The following column was wrnitten by AviaTiON Werk Editor Robert
Hotz from Moscow where he witnessed the Tushino air show and interviewed
Russian aviation leaders.)

» Tupolev Tu-104 twin jet transport now bemg re idied for service with
Acroflot, the Soviet airline, is much larger than the Badger bomber although
their planforms are similar. Good uppurtmnh for comparison of these two
aircraft was afforded observers at Moscow’s Vnukove Airport where several
Tu-104s were parked next to a Badger being used to check out Aeroflot
crews on jet operations. Badger wing span 1s Tess than that of the Tupolev
transport, and the bomber’s landing gear 1s much shorter than the transport,
putting the slim Badger fusclage cdoser to the ground. Difference in fuse-
lage size is much more than would be necessary in a simple transition from
bomber to transport on the same scale, Badger still retains B-29-type tail
turrct armament,

» AMiG-17s observed on several airdromes had three wing fences on each
wing with one extremely close to the fuselage on each side and two spaced
closely together about half way down the span of the swept wing. NiG-17
also has an afterburmer ftted to its RD45 centrifugal low turbojet giving
total thrust of slightly more than 7,000 Ib. Air intake of the current MiG-15
is noticeably larger than on the earlier MiG-15.

» Radar installations for both military and civil use are very much in evidence
around Russian airdromes. Mobile search radars combine search and altitude
functions m a single set featuring unusually large antennas for mobile units.
Portable huts built on the module principle house radar scopes, communi-

cations equipment, crews and power supplv. Caterpillar tracked vehicles are
provided with these units for transport.

> Soviet air force and Aeroflot use 100/30 octane gasoline. Analvsis by
western sources supported this octane rating but revealed unusually large
percentages of lead additive which causes excessive spark plug fouling on
Western-type equipment, Plugs with softer points are necessary when using
Russian gasoline.

» Russian references to Artem Mikovan as the designer of the Farmer 900
mpli. day fighter and the 1,200 mph. Super Farmer Indicate that the design
team of "hlle m nd L'rurun:h made famous by the MiG-15 dunng H:u:
Korcan war may have been dissolved. No references to recent work by
Gurevich appear 1 Russian newspapers or aviation magazines.

> Some operational fighter groups of the Soviet air force have adopted a new
paint scheme using a broad red stripe down the trailing edge of the vertical
fin and extending forward along the top of the fuselage to the nose. This
color scheme was used on the Fresco (MiGG-17) and Farmer (MiG-19) types
doing formation aerobatics at the Tushino show and appears in color illus-
trations in Russian magazines describing Fresco units.

» Concrete runwavs 5,000 to 8,000 ft. long are in evidence on airhelds
throughout western Russia. Older runwavs were lmd in an octagonal pattern
of concrete forms, but newer runwavs are laid i large square slabs. Pattem
of taxiwavs around military airhelds imdicates w idespread dispersal arcas well
concealed  from normal observation,  Soviet air force also has operated
MiG-15 and MiG-17 tyvpe hghter squadrons off unimproved grass strips pro-
viding a degree of mobility much greater than that pmmhh. with smmilar
US. "';,I hpu such as the I-86 and ~Hr:rntrht wing -84 tvpes,

» Radar ground controlled approach (GCA) is the primary Soviet air force
and Acroflot bad weather landing aid. GCA equipment of Russian design
and looking radically different from U. S, types is in evidence on all airports
observed between Riga and Moscow. Soviets also have developed an ILS-

tvpe beam landing system operating on a different frequency than Western
tj-,]:lL-, Russian ILS also has four fan markers compared with three on

western systems. Cockpit crosspointer indicators for Russian 1LS are about
the same as Western tvpes,

23



From deadly sea “bird” to underwater “"nest”

AMF has experience you can use

® Designing ond producing ultra-medern ship-borne weapons, or building less spectacular

but highly important underwater mines, AMF is engaged in hundreds of such complex tasks
every day @ The highly specialized yet widely diversitied activities of some 35 engineering
and production focilities provide AMF with o wealth of experience that covers nearly every
field of industry. And it is immediotely available to you @ Call upon AMF with your problem.
See for yourself why this all-around experience in answering the needs of government and

industry alike has made AMF the “can do” company.

Research, Development,
Produciion in these lislds:

® Armomeni
® Haollistics Another Product

® Fadar Anfonnoe

o Guided Misesjle

suppaft Egquipment DEFENSE
® Auxiliary Power Supplies PRODUCTS

& Contral Systems

Defense Products Group

AMERICAN MACHINE & FOUNDRY COMPANY
1101 Nerth Royal Street, Alexandria, Va.
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A Shock for NATO

Defense and State Department efforts to bolster wan-
ing FEuropcan enthusiasm for the North Atlantic Treaty
Organization were jarred by the release of testimony
Lt. Gen. James M. Gavin, Armyv research and :Inf,,lnp-
ment chief, gave before the Senate Airpower Investigating
Subcommittee. Said Gavin in part:

IFallout trom an all-out U. §, nuclear attack agamnst the
Soviet Umion would result in the deaths of hundreds of
millions of people. Millions of these probably would be
allies—="If the wind blew southeast . they (the deaths)
would extend well back up mto t]u' F]lillp]}mL arca. If
the wind blew the other wav, thev would extend well
back up into Western Europe.”

Vice Adm. Arthur C, Dawvis., who has censored the
subcommittee’s closed-door testimony prior to its release
for publication, allowed the testimony to pass, a spokes-
man said, because he felt the wide-spread deadlines of
radioactive fallont was well known. But even subcommit-
tee member Sen. Henrv M. Jackson (D.-Wash.) was
surprised. 1 am shocked,” he said, “at what the Depart-
ment of Defense has released, not from the standpoint
of sccunty but fn]m the standpoint of our friends through-
out the world."”

Sledge Hammer and Sky Cav I

Pending final settlement of its feud with the Air Force
over sir nmssions and equipment, the U, S. Armv has
moved quictly to activate a new unit called Skyv Cav 11
and has scheduled it for an important role m Exercise
Sledge Hammer to be staged at Ft. Polk, La., next Febru-
arvy and March, Ft. Polk was the scene, last fall of
Lixercise Sagebrush where utilization of Sky Cav 1 pro-
voked a row with the USAF that had to be settled by
the service secretaries in the Pentagon., Sky Cav 1
mcluded helicopters and light planes. Its mission was
primarily reconnaissance.,

The Army is close-mouthed about Sky Cav 11, saving
only that it is too highly classificd to discuss. At the
same time, 1t has ]{1]II|L{[ with the Navy in hftting wraps
from three-vear-old Kaman drone helicopter.

Army savs 1ts use of drone could include operation of
remote television cameras from behind front lines, carry-
ing cargo and other missions related to Skv Cav opera-
tion {]l[T:II‘r"' Sagebrush, '

Plans for next year's Sledge Hammer call for troop
tests of engineer assault qu:l]munl and aerial resupply
of armor. There is no indication that the Army expects
to exploit the USAF's C-123 assault transport, despite
the fact that planes and crews are being trained at Ard-
more, Okla., to provide support for Army exercises.

More Defense Secretaries?

The House last week overwhelmingly approved legisla-
tion authorizing a new assistant defense secretary for re-
search and development for cach of the three services, but
its chance of enactment is practically zero. (Since the Air
I“orce alreadv has assigned one of its undesignated assist-
ant secretaries to research and development, “the effect of
the legislation on the USAF would be to give legal
status to the assistant sceretary for research and develop-
ment and permit a new assistant secrctary for installa-
tions. )

The Senate has cold-shouldered the President’s request

WASHINGTON ROUNDUP

for the legislation, recommended to him for submission
ko 'I_nn“u-ﬁ by Secrctary of Defense Charles Wilson, and
it has not even been mtroduced on the floor.

Satellite Research

An Air Force general working on urgent research
and development projects doesn’t get all uf his frustra-
tions from red tape and a restricted budget. lor
example. Lt. Gen. Donald L. Putt, USAF's Deputy
Chiet of Staff for Development, recently received in
the mail a salt and pepper shaker set. Covering letter
from a Florida novelty manufacturer requested informa-
tion on the shape. color and markings of the U.S.
satellitc to be launched next vear. Gen. Putt was asked
to provide data for production of a salt and pepper set
with the satellite motif.

New Challenge to Wilson

The Senate Arrpower Investigating Subcommittee is
expected to call new sessions with Gen. Nathan F. Twin-
mg, USAF Chiet of Stalt, and Allen Dulles. director of
Central [ntelligence Ageney in view of the testimony of
Defense Sceretan Charles Wilson (see page 29). The
subcommittee’s chairman, Sen. Stoart Svmington (D).
Mo.) charges “serious differences of fact” in Wilson's
testimony backing the Administration’s defense program
with previous testimony given by Twining and Dulles,

The subcommittee 15 expected to make two reports on
the airpower situation—one signed by the three Demo
cratic members objecting to H:Il._ Administration’s pro
gram: the other by Republican members supporting it.

Quarles Intellectually Honest

sceretary of the Air Foree Donald Quarles won the
compliments of the three Democratic members for his
testimony betore the Senate Air Power Investizgating Sub.-
committee (AW Julv 2, p. 31). Sen. Henrv Jackson
(D.-Wash.) noted differences of opinion but  praised
Ouarles for being “intellectually honest.”

Under -!.||:1L‘1[‘LHIHH[’ Quarles said that the focusing of
public attention on airpower by Congress and Irun.
Gardner had had “a very wise influence,” Gardner re-
signed as assistant secretary of the Air Foree for research
and development in February in protest over the budect
hmits on the R & DD program.

CAA To Study Comet, Caravelle

A team of Civil Aeronautics Administration enginecrs
will be sent abroad within the next few months to
evaluate the de Havilland Comet 4. Bristol Britannia and
some 25 other foreign aircraft for U. S, certification. A
preliminary Type Board mecting will be established in
England for the purpose of m: iking the studies. Formal
1]3]1flill‘l4m for the Comet LLrtthitr[m wias received last
month bv the CAA from de Havilland Aireraft Company
through Air Registration Board channels,

IHL!IILILL in the evaluation will be the Caravelle T
transport and the Fokker Friendship. Recent modifica-
tions of the Vickers Viscount also will be brought under
study by the CAA group.

—Washington statt
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TUPOLEY TU-104 twin-jet transport No. 27 is on ramp in front of Moscow terminal prior to proving flights to Omsk and Khabarovsk,

Aeroflot Plans International Jet Routes

Soviet airline pushes turbine transport plans, seeks

routes to Western Europe, North America.

By Rohert Hotz

Moscow—Acroflot, zovernment-owned
airline of the Sovict Union, is planning
a major cxpansion based upon new
turbine-powered equipment and new
trafhc routes to Asia, Western Europe
and North America,

This was revealed by Maj. Gen. Belet-
skv, Acroflot operations chief, and Col.
Victor Daniclitiev, chief of Acroflot’s
foreign division, m an mterview  with
Aviation Weexk in the aithne's Moscow
headquarters.

Acroflot, which 15 headed by A

Marshal 8. ]. Zjavoronkov, 15 onc of the
world's largest airlines operating routes
cquivalent to Pan  Amernican World
Airwavs” 63,000 unduplicated  route-
miles with a fleet of 900 Ilvushin twin-
engine transports, at least another 500
| 5-passenger DC-3 type Li-Zs and 10-
passenger Antonoy Colts, plus assorted
agricultural-tvpe spray and haison planes.
In addition to its extensive airline oper-
ations, Acroflot also builds and operates
civil airports, communications and land-
ing aids; trains pilots, air crews and
communications personnel; conducts
all agricultural spraving and pest control

ROBERT HOTZ, editor of Aviation Week in front of terminal building at Vanukovo.
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operations, and is responsible for medi-
cal and scientific research i civil avia-
tion,

Jet Age for Aecroflot

In its transport operations, Acroflot
s now engaged i jumping from a
DC-3 tvpe of operation over primarily
domestic routes to the jet age and mter-
mational routes. Among the new tvpes
of gas turbine-powered equipment
Aeroflot plans for ity future operations
dTCT
e Tu-104 twin-jet 40-passenger turbo-
jet airliner now about to enter Acroflot
service on the Moscow Orient express
route to Khabarovsk in Sibena. The
Tu-104, of which ten arc now flving,
is still in the final stages of proving
operations on the Orient route. Eventu-
ally, Tu-104 operations will be ex-
tended to Prague in Western Europe
and Peking in China. Maj. Gen. Be-
letsky told Aviarion WEEK that Aero-
flot 15 encountering “technical difficul-
tics” with the Tu-104 but added that
they were the normal tvpe of “bugs”
encountered 1n getting anv new bvpe
of amrcraft fullv operational.

» Antonov  twin-turboprop  transport
will be adapted for Aeroflot operations
as a cargo plane. General Beletsky said
Aeroflot alreadv had a heavy demand
for all-cargo services within the Soviet
Union but was handicapped by the
small doors and limited capacity of the
Li-2 and 11 -12 equipment now avail-
able for such service.

® Tupolev four-jet long-range transport
for intermational routes to Asw and
North America. This plane, believed
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ILYUSHIN IL-14 TRANSPORT at Moscow’s Viukovo airport serves on Aeroflot’s long routes. Soviet government uses it also for VIPs.

to be based on the Bison bomber de-
sign but considerably scaled up in size.
is billed by its designer Andrei Tupoley
as a 170-passenger transport.  Proto-
type 15 virtually completed and 15 ex-
pected to v soon.

¢ [lvushin 18 turboprop transport with
a 70-passenger capacity aimed at me-
dium stage length routes. Prototvpe of
the II-18 1s nearing completion at Air-
craft Assembly Plant No. 30 near Mos-
cow's Central Airport and is expected
to Hy this summer. Tt 15 a low mounted
swept-wing  desizn powered by four
turboprop engines,

® Large turboprop transport based on
the Bear bomber design. This is aimed
at  long-range.  high-density  routes.
Little is known about the progress of
this project.

Acroflot has zained its initial jet
opcrational experience with the 11-20
twin jet version of the 1128 light
bomber. The I1-20 has been operating
on a high priority carzo, mail and news-
paper matnx run from Moscow  to
Siberia for about 12 months. Acroflot
also has a Badzer medium  bomber
bascd at Vinukovo for transition train-
ing of crews in jet operations.

The hAveyvear plan  recently an-
nounced at the 20th Congress of the
Communist Party calls for Acroflot to
increase its cargo capacity by 5009
and 1ts passenger trathe by 38509
Much of the passenger incredase is ex-
pected to come from cexpansion of
mternational routes. Aeroflot now has
bi-lateral agreements with 22 foreign
countries, most of them Communist
satellites.

Most recent agreement was signed
with the East German government in
late June. -

Next on the Acroflot agenda 15 Pan
Amencan World Airways. The airline
15 expected to send a techmical mission
to Moscow i md-July. It will be
followed by Pan American President
Juan Trippe who will negotiate a traf-
he agreement,
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General  Beletskvy  told  Aviariox
WEeEk that Acroflot’s bilateral policy
15 based upon reciprocity, and the Soviet
arrhine expects to fly into any country
to which it grants Russian  trafhe
privileges. He acknowledged that Aero-
Aot would need new equipment—either
the four-jet Tupoley or the large turbo-
prop transport—to enter the  trans-
atlantic trathc competibion. However,
General Beletsky said that when this
equipment becomes available, probably
within the next two vears, Acroflot
definitely plans to fv to North
America.

It would be surprising if the Sovicts,
who have extensive experience in
Arctic aviation operations, were not in-
terested m  Polar routes to North
America. They already are using their
connecting  link  from  Moscow  via

Acroflot and Seandanavian  Airlines
Svstem to route considerable mail and
cargo over the SAS polar route to Los
Angeles.

[n addition to the western European
satellite countnes, Acroflot  now
operates  mternational  services  to
Peking, China; Kabul, Afganistan, and
the Scandanavian terminals of Helsinki.
Stockholm and Copenhagen. Heaviest
Acroflot trafhe now Hows over its
Siberian ronte  from  Moscow o
Khabarovsk. Col. Danielitiev told
Aviation WeEk that Aeroflot’s fumign
traffic has increased 30% annually for
the past three vears with indications
of even heavier mcreases since trade
harricrs have becn lowered between
western Europe and China. Aeroflot
now operates up to four planes nightly
on a 32-houar senvice from Moscow to

INTERIOR OF CIVIL AIR TERMIMNAL at Vnukovo Airport, 20 miles south of the Soviet

capital, has wooden benches, large statute of Stalin and a wall relief map of Aeroflot’s routes.

27



lh'!!”.i."!' WY & \"ry &=

T

IL-14 AIRLINERS are on final assembly line at Aircraft Plant No, 30 at Moscow Central
Airport. This factory, oldest aircraft plant in Russia, was inspected by Gen. Nathan F.
Twining, USAF chief of staff, during his visit to Russia (AW July 2, p. 29). Eighteen and
z4-passenger models of the Il-14 are being manufactured.

Pekmg, mcluding an cight-hour sleep
for passengers on the ground at the
border .1irprth of Irkutsk. Onginal
weekly service to Kabul was recently
doubled.

Load factor on the ecight weckly
flights from Moscow to Scandanavia
have been averaging 82% since the
routes opened last spring, with seats
hard to get during the summer tourist
scason. Overflow trafhe on this route
15 spilling onto the Aeroflot and Czech
airline services to Praguc where connec-

Report From Russia ‘

This is the first of two articles by Avia-
tion Week Editor Robert Hotz on the
operations and future plans of Aeroflot,
the government-owned airline of the |
Soviet Union and one of the kev factors I
in the current Soviet policy of lowering |
the Iron Cuortain to permit an mcreased
How of mternational trafhc to the West.
These articles are based on interviews
with Aeroflot ofhicials in Moscow, travel
on its services and observations of its
| operations at airports in western Russia,
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tions to western Europe are available
via KLM, British European Airwavs and
Sabena.  Cargo  trafhe 15 developing
slowlv from Moscow to the West with
printed material the main commodity
now moving by air freight.

Tourist Service Plans

Acroflot now operates a 21-passenger
version of the 11-12 on its routes to
Stockholm and Copenhagen. 5AS op-
crates a 24-passenger Scandia while Fin-
nair flics a 44-passenger Convair 44()
from Helsinki to Maoscow. When SAS
negotiated its Moscow trafhic nights, it
wis limited to operating equipment
comparable to that of Aeroflot. But,
with the rapidly increasing trafhc de-
mands, it appears that this condition
will not be imposed on Pan American.,
Vnukovo, Moscow’s main civil airport,
15 suitable for DC-6 and Cuth]IJtinn
operations. Since the openming of SAS-
Acroflot service to Stockholm and Co-
penhagen, the airport at Riga has be-
come the border station and refueling
stop for the T1-12 and Scandia opera-
tions,

Aeroflot now operates one class serv-
ice but will go to tourist and hrst-class
distinctions when it puts its big jet

transports mto service. Col. Daniehitiev
also told Aviarion Week that Acroflot
15 making a detailed studv of both In-
ﬂnutlunt] Civil Aviation Organization
and International Air Transport Associ-
ation regulations and would deade
whether to join these organizations af-
ter this studv is completed.

. Navy Announces Order
For Temco Jet Trainer

Temco Aircraft Corp., of Dallas, has
received a Navy Burean of Acronautics’
contract to build an “evaluation quan-
titv"” of the Temco Model 51 primary
jct tramer.

The contract, designed to provide
the Navyv with its first primary et
trainer, also represents the st pro-
duction order Temco has received for
a complete aircraft of its own design.
First deliverv is scheduled for July,
1957.

The Model 51, bwilt and fhight
tested by Temco at its own expense,
was accepted by the Navy after com-
petitive cv aluation tests at the Naval
Air Test Center, Patuxent Rwver, Md.

Powered bv a Continental Y]69-T-9
engine rated at 920 1b. thrust, the air-
craft has several characternistics of
standard jet fighters, in:.]udim_, ejection
scats, liquid oxvgen cquipment and
speed brake. With a maximum speed
of almost 300 knots, it can land at
62 knots.

Temco engineers sav the Model 51
can take off over a S0-ft. obstacle in
3.000 ft. Endurance at seca level is one
and one-half hours: the service ceiling

15 30,000 ft.

Cable Error

Due to an error in cable transmission
from Moscow, the new supersonic Yakoy-
lev all-weather fghter was labeled a
Super Farmer in last week's special re-
port on the Soviet airshow at Tushino
(AW July 7, p. 26). The Super Farmer
is a Mikoyvan design. It is an improve-
ment over the original Farmer day
fighter and has a top speed in the 1,200
mph. class.

The new Yakovlev supersonic all-
weather fighter flew in two versions at
Tushino. One had a needle nose gray
radar indicating all-weather functions.
The other had a plastic, bombardier-
tvpe nose indicating use as a light
bomber or attack plane. The new
Yakovlev all-weather hghter is about the
same size as the earlier transonic Flash-
light but has a higher degree of wing
| sweepback, more powerful jet engines
and an extremely clean, round fuselage
design (see p. 30).
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Wilson Faces Symington, Defends Policy

By Katherine Johnsen

Washington—Sccretary  of Defense
Charles E. Wilson, testifving in the
face of challenging testimonv From Air
Force 'caders, defended the Adminis-
tration’s ,||'r]:rrmcr program “without
reservations” during hearings last week
before the Senate Airpower Investigat-
ing Subcommittee.

At the conclusion of the hearings,
subcommittee chairman Sen. Stuart Sy-
mington (ID.-Mo.), declared ’rhui‘ Wil-
son’s sworn  testimony  was  “incon-
sistent” with that given earlier bv Gen.
Nathan F. Twining, USATF chicf of
staff; Allen Dulles, head of Central In-
lelligence Agency and other leaders.
From this, ";nmlu'?{‘r:ll'l maimntained, it
could only be deduced that cither the
military leaders “shaded” or “distorted”
their testimony for their own service
cnds, or that Wilson had “shaded” or
“distorted™ his testimony for “partisan-
ship” to support the Administration’s
fiscal policy of holding down expendi-
turcs.

“There is fact, interpretation and
cpimion,” Wilson replied. “We don't
all agree on the interpretation, and
opiion.” He said he had encouraged
military leaders to testify before the
subcommittee “to the best of their
knowledge and ability what thev be-
lieved” and “did not attempt to guide
anvone.

Svmington countered that there are
“serious differences of fact” between
the sworn testimony of Wilson and the
military leaders,

Wilson Challenges LeMay

MNon-classified testimonv which Wil
son challenged included:
® Statement of Gen. Curtis LeMay,
commander of the Strategic Air Com-
mand, that, under the present U, S.
program, "‘-l‘l‘.':lt{.l':i’li.'_‘ hmnhtnﬂ ‘-.u]mrln:mh
will pass to Russia within four VEATS.
Wilson said Gen, LeMav had not con-
sidered the recent increase in B-52 pro-
auction from a planned 17 a month to
a planned 20, the B-47 stnking force
or acticns which mav be taken in con-
vection with the Fiscal 1958 budget
which could affect the picture within
a few vears.
® Gen. LeMay's assertion that Russia's
long-range jet bomber, the Bison, is
“comparable” to the B-52. Wilson
smd the B-52 is “greatly superior in
speed, combat range, and combat ceil-

ng.
] ILstunmn of Lt. Gen. Donald Putt,
depuiy chief of staff for research and
development, that budget ceilings are
celaving kev defense ]:rm|u:t~, Wilson
said “'mo ultp::rtmt rescarch and devel-
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apment projects h e been delaved over
the past three vears” because of mone-
tary limitations. He said “pure re-
search” on the atomic-powered aircratt
project “never stopped’ as tlulr%uc‘i bv
Sen. Svmington. Developmental work
was suspended i 1953, he said, be-
cause rescarch pomted to more desir-
sble approaches. If this had not been
done, he added, an atomic-powered
plane which “would filv but be of no
militarv use” would have resulted.

e Statement of Gen. Twining that, n
numbers of planes, prmllmti:m and rate
of progress, tlw U. S. is “falling far be-
hind” Russia. Wilson emphasized that
Russia started its airpower buildup
from a far inferior |Jmit'iﬁn to that of
the U. 5. Although “thev are catching
up,” he said, “I don’t think we arc
falling behind. The U. 8. is still
clearly auptrmr Our rate of Progress
m air power is very rapid.”

House Passes Budget

Two developments on the airpower
budget in Congress last week were:
® The House reluctantly went along
with a $900 million increase in USAF
funds for aircraft procurement already
voted by the Senate in giving final ap-
proval to the 534.6 bhillion defense
budget for Fiscal 1957. At the insist-
ence of the House, a provision was ac-
cepted making it clear that the addi-
tional funds might be used to expedite
the production of heavy bombers, tank-
ers and other essential Air Foree weap-
ons “to the optimum limit of existing
facilities.” The provision originallv ac-
cepted by the Senate directed that the
funds were to be used “primarily” for
B-52 production.

At House msistence, a provision also
was adopted that the S8500 million n-
creasc—over and above the Administra-
tion’s recommendation—"should not be
mterpreted as an  invitation toward
waste and loose fscal procedures. . . .

The additional %100 million voted

by the Senate for USAF research and
development was approved by the
House.
e Secretary  Wilson made a “guess”
that USAF's Fiscal 1958 budget would
merease from $1 to 52 hillion over the
516.4 billion appropriation for 1iscal
1957, Proposals that will be considered
in connection with this budget, Wilson
disclosed, include an increase in planned
B-52 bomber wings from 11 to 17 and
a boost increase in overall B-52 produc-
ion, an mcrease in USAF tanker pro-
duction and in airlift for the Army.

The proposal for the increase in B-52
wings has been formally presented by
Gen, Twining. \"L ilson reported that
both he and Gen. Twining consider the
presently planned production of 20 4
month for B-52s the desirable opti-
mum. He told the subcommittee, how-
ever, that in view of the congressional
mcrease in funds for the Stratofortress
he would review the situation and con-
sult with Gen. Twining upon the lat-
ter's return from Moscow where he
viewed the Soviet's June 24 air show
(AW July 2, p. 26).

The Democratic manager of the de-
fense budget on the House side—Rep.
George Mahon (D.-Tex.), chairman of
the Appropriations Subcommittee on
the Armed Services—was critical of the
action of Democratic senators in boost-
ing Air Force funds.

Apparently referring to the Syming-

Wilson on Defense

Secretary of Defense Wilson reading testimony before Senate Armed Service Subcommittee

with Adm. Arthur Radford, chairman of the joint chiefs of staffs, by his side.

Wilson

defended the Eisenhower Administration’s arrpower Pulmmg “without reservations.”
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NEW SUPERSONIC YAKOVLEV uall-weather fighter flew in the Tushino air show, Note
pointed radome nose. Cranked wing uses one angle of sweep back from fuselage to engine
nacelle and another from nacelle to wing tip. Wings are squared off with air speed pitot
tubes at tips. Dark spot under fuselage probably is a rocket-hring pan. Large intakes are for
10,000 Th. thrust axial jet engines, Photo foreshortens fuselage obscurmg its slim, clean lines.

Russia Shows Off New Aircraft

SUPER FARMER, designed by Mikovan, in Tushino flv-by (left) shows larger fusclage and air
intake from standard Farmer, more vertical tail and dorsal fairing, It is in 1,200-mph. class.
Note the high degree of wing sweep back on operational Farmers in Tushino formation (below).
Relativelv high-aspect mho wing is for extreme altitude performance. Long flat lines of fuselage
contrast with barrel shape of MiG-15 and MNIG-17.

ANTONOV ASSAULT TRANSPORT, powered by dwo turboprop engines,
has box-car fuselage, Upswept aft section of fuselage permits rear loading
from truck-bed level, Bulges along bottom of fuselage house landing
gear. Navigation radome bulges under the nose. Design, with large
vertical fin, is strikingly similar to Stroukoff-designed C-113, now being
built by Fairchild. Side view of Antonov transport (right) shows long
fuselage, which stretches a “size larger” than the C-123 but is not
quite as large as the Lockheed C-130. Slim macelles house 4.000-cshp.

hlrlmpmp L'ni__-,im:i.

THREE VERSIONS OF PAVEL SUKHOI'S supersonic experimental
delta fighters few in the Russian air show, One delta prototyvpe
(lett) has pointed radome nose with large air intake beneath, like
the Chance Vought Crusader. Air speed pitot tube extends from
the nose similar to that on the North American F-100. Note the
large wing area provided by extremely thin delta wing, low se!
horizontal fin and large vertical fin. Large diameter of tailpipe
indicates Sukhoi delta is equipped with afterburner; afterburners
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AL H" J‘L%.. f.‘:ﬂ _‘“ SR ~':-'£;*.'f'f;i:ﬂ'.'t:i:':.:':*" Rty
were not uﬁn::] during the Tushino ﬂj.'l:-jl.'+ Side view (top right)
shows large wertical fin and low mounting of horizontal fin.
Another Sukhoi delta (bottom right) has large air intake but no
ridome nose. Conventional empennage is squeezed closer to delta
wing, shortening fuselage. A third version flown has no fuselage
extension aft of trailing edge delta. It has a large vertical fin with
horizontal tail mounted half-way ap. All three exhibited Fast rates
of climb without afterburners.
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and tail fairing to |m|:-rmL acrodynamic fow.

FGRMATIGH OF FLASHLIGHTS taken by Russian photographer shows slim fusclage lines
Mounting of horizontal stabilizer at midpoint

of sharply swepthack tml is typical of earlier Soviet tramsonic designs. Long, slim pods house

8,000-1b. thrust axial turbojets,

BEAR TURBOPROP bomber is escorted by MiG-17 Fresco fighters. Tail armament :-Jml
contrarotating propellers are clearly visible. Fresco fighters appear to have horizontal tail
mounted on top of vertical fin. Bear fuselage, also, has long, clean lines,

ton subcommittee, Mahon declared in
a floor speech before the final approval
of the budget increase:

“Asking a military man how much
defense hL would like to have is like
asking how deep is the ocean, how
high 1s the sky? . . .

“There seems to be an assumphion
that when vou think about national de-
fense von should not consider economy.
fiscal or budgetary matters. 1 violently
disagree with that opmion. National
defense, to be effective, must take into
consideration the economic structure,
the taxpaver and the survival of our u.n'
of lifc while we scek to maintain peace.”
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An ofhecial USAIY statement as to
how an additional 51 billhion wounld be
spent, Mahon reported, showed that
the Air Force would not spend addi-
tional money m the areas voted by the
Scnate.

I'or aircraft procurement, the repre-
sentative said, the USAF would use
5200 million. “So we are giving S600
million more than the Air Force ofh-
ciallv advocates.”

The USAI® has said it could use an
additional $400 million for construction
of bases, Mahon contmued, “but there
was not a dime for this” voted by the
Senate.

Mahon also pointed out that the
USAF recommends an additional 5200
million for research and development
Lut that the Senate voted only an addi-
tional S100 mallion.

While Senators  Svmington  and
Henry Jackson (D.-Wash.) were insist-
ing that Sceretary Wilson move to step
up B-32 [:rrndun:*tmn, Mahon wamed the
House against a “crash’™ program. Ma-
homn E;*.tid that there 15 “logic” to the
Defense Department’s plan “to  pro-
ceed on a graduated basis, phasing in the
new things and phasing out the old. |
Of course the process must not be too
slow.”

What Budget Provides

The S34.6 illion Fiseal 1957 defense
budget signed by the President last
week provides the services:

e Air Force, 516.4 billion (This com-
pares with S14.7 billion for Fiscal 1957,
The first “Hash™ estimate of Gen. Twin-
ing 1s that S23.6 billion will be the IMis-
cal 19358 requircment).

e Navy, 510 billion as r:mn]:-.]rud with
59,1 billion for Fiseal 1957, First esti-
mate for Fiscal 1935: 5135 billhion,

® Armyv, 57.5 bilhon as compared with
57.3 billion for Fiseal 1957, Army's
first estimate for Fiscal 1958 is 512 bil-
lion,

The hrst cstimates of the services
for IMiscal 1958 add up to S48.6 billion.
This is over $10 billion above the 535
billion  top-water mark that Congress
lias informally set for defense appropri-
ations, The outlook 1s tor stiff service
rivialrv when decisions are muade as to
where the cuts must fall,

A substantial part of the Svmington
subconmmmittee sessions were spent  in
Democratic clorts to develop the thess
that ccomomy has dominated defense
deetsions, and that Wilson consistently
dclaved in ordering an increascd B-52
production,

Sen. Jackson protested that \Wilson
waited from Mav, 1955—when Russia
first demonstrated Bison jet bombers
in production numbers—to April of this
vear before increasing B-52 production
from a planned 17 a month to 20 a
month. Jackson was also critical of Wil-
son's statement of February, 1954, that
Russia was building “defensive”™  air-
I]{T‘L\. el

“If thev had production numbers n
Mav, 1955, thev certainly must have
been building them in February, 1954,
Jackson dfﬂ!:l[t’d.

Wilson replied that his statement
had not meant that Russia was build-
ing “onlv" defensive power, In 1954,
he said, the Defense Department knew
only that Russta had one Bison, but
that “‘to plav it safe” had opened
sccond source of B-52 production at
The Boeing Airplane Co. plant  at
Wichita and increased target output
from seven to 13 a month.
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Army May Buy European Aircraft, Engines

By Claude Witze

Washington—Small quantitics of care-
fully selected European aircraft, engines
and equipment may be purchased for
suitability tests bv the U.S. Army be-
fore the end of Fiscal 1957,

No final decision has been made to
proceed with the program, and, if it is
undertaken, it will be for the initial
purpose of cvaluating foreign work in
the sclected arcas.

These areas  include STOL  and
VTOL wrcraft, helicopters, landing
gears and small turbine engines. The
Army beheves purchase and evaluation
of sample quantities of these products
mav bring a high return, at least in the
form of support to technological devel-
aopment in such countries as France, the
United Kingdom and Western Ger-
many.

“If we can find something hot run-
ning along at slow poke speed,” an
Army officer told Aviarion WEEE, “we
would be derelict to exclude it from
consideration in our planning for the
future.”

Within the past few weeks, a tcam
representing Army research and develop-
ment has  toured European military
ground force installations and aircraft
industries in scarch of ideas and hard-
ware that can be applied to Army prob-
lems.

At the same time, steps are being
taken to activate a new Armyv Research
snd Development Liaison Group at
I'rankfurt, Germany, The unit, estab-
lished on May 15, operates under Lt.
Gen. James M. Gavin, Army research
and development chief, and is staffed
bv three technical officers.

The mission of the Frankfurt office
i5 to hire scientific and technical talent
of Western Furope to do research work
for the Army, Acronaubics, as well as
other sciences, will be included.

Europe’s Skills

The Armyv savs contracts will be
negotiated with selected Furopean umi-
versihies, research institutes and induos-
tries for performance of basic research.

The projected purchase of certain
European aircraft and engines, on the
other hand, indicates a growing interest
m technological development. [t applics
to items perfected by foreign manufac-
turers with their own money or, in the
casc of government-owned factories,
with support of public funds.

There 15 a conviction in some Army
circles that Europe’s traditional leader-
:-,Ili|} in many acronautical specialties s
coming to the forefront with the ad-
vancement i the state of the art. In
particular, Enrope’s engineers have been
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under compulsion to develop aircraft
that do not need immense airports, In
maost cases, these are small aircraft with
superior performance, Perfection of the
small turbine engine has been a parallel
aevelopment.

A Department of Defense committee,
representing the ofhice of Dr. Clifford
C. Furnas, assistant secretary of de
fense tor research and  development,
also has studied European aviation ad-
vances and, in some instances, toured
forcign plants with the Armyv group.
The Department of Defense approach
15 based upon the fact that possibly
509 of the acronautical research and
development under way today is being
conducted in Europe. Under these cir-
cumstances, no study of the state of the
art can ignore foreign developments.

French Developments

IFurther evidence of this was the cs-
tablishment in August, 1952, of a Eu-
ropean ofhce by USALI's Air Research
and I”Jf:ﬂ:lt}pmmt Command at Brus-
sels. It is headed bv Briz. Gen. Don
FFlickinger. In some cases, it s possible
that ARDC’s umit will be competing
with  the Army Liaison Group at
Frankfurt,

On its tour of Furopean facilitics,
the Army team showed special inter-
est in French developments indicating
that the IFrench armyv, like its U, S_
counterpart, is moving toward tough,
rugged aerial transport vehicles. French
mterest m this tvpe of armv aviation
is being stimulated today bv combat
experience in Algeria, where thev are
Eg]hting a “brush” tvpe war in tough
terrain.

In these battles, short-takeoff-and-
landing aircraft with substantial payv-
load capability would be a tremendous
assct,

>0 would transport helicopters cap-
able of carrving a heavv load and also
impervious to the heat and destructive

sand  blasts of the North  African
desert.
French  aireraft studied by the

Army team included the Breguet STOL
transport, the Djinn turbine cold pres-
sure cvele Im]u:n]]h: and light-weight
fighters designed for NATO, including
the Dassault. Also demonstrated was a
skid landing gear installed on a high-
performance hghter.

German Progress

In Germany, the group was favorably
inpresseed by the Domier DO 27 trans-
port, 1 STOL aircraft utilizing ad-
vanced slot and flap inﬁt'.lnatiulh. Sta-
bility and control were described as ex-
cellent.

The German Helicopter Socicty,

was leamed, has studied both U. S, and
British developments since World MWoar
[1 and is not impressed. The socicty is
laving down the ground rules for u
sltnfm.h:-n rotary-wing aircraft of ibs
own and soon will offer prizes for de-
sign of a simple, low-cost vehicle. T
proved helicopter rotor systems are one
of the major interests of German in-
ventors.

On their tour of British plants, the
Armmy  group became familiar  with
Iairev  Aviation’s  helicopter  cfforts.
These include a compound helicopter,
the Rotodvne and a hight two-place ma-
chine, both driven by tip burners.

Napier Family

The Napier family of gas turbines,
the Eland, Oryvx and Gazelle, are all
of low horsepower and suitable for
helicopter use. They seem to be strong
contenders  for consideration by the
U. S. Armyv.

Scottish Aviation demonstrated both
the twin-engine and simgle-engine
Pioncer transports at Prestwick. STOL
performance of the Pioncer was de-
scribed by Army witnesses as “tremen-
dous.”

With a two-ton pavload, the twin-
engine machine can land and takeoft
with not more than 300 vards of run-
way.

Special emphasis is placed on Brit-
ish advances in the feld of jet tip-pro-
pelled helicopters. “There is a lot of
activitv in this field,” one ofhcer sad,
“and it is an 1mportant one to us
when we are considering heavy loads
over short distances with minimum
maintenance costs.”

Mutual Support

In addition to a survey of existing
equipment, the Army tour provided 2
discussion with European militarv and
industry leaders of U. S. and forcign
Army rcqmrr.m-::nt'-” A basis was estab-
lished for the exchange of information
and future mutuoal quppnrt through
common contracts and the Mutual
Weapons Development project.

Armv observers sav that, with few
exceptions, all European manufacturcrs
recognized that any equipment found
suitaghle for U. S§. Armv use would have
to be manufactured in this country
through license agreement with an
American aircraft firm,

As for U. S. industry, the Army feels
that the most progressive frms arc
objective about the new approach to

Furo

Li]l\:’r: the Army, many of them arc
cager to exploit advances made in other
countries if these will be helpful to the
Army program.
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Army to Open Contract Proposals
For Primary Helicopter Training

Washington—1he U, 5. Army next
week will open proposals from training
HL]'I{]'H] ”]]-Ll’lh”"'ﬁ ":LEL[“E a contract t'[]
conduct the primary cargo helicopter
pilot course at Wolters AFB, Mineral
W clls, Tex.

Target date tor the start of classes
at Wolters 15 Jan. 7, 1957. The base
was ofhcially  transferred from USALF
to Army junsdiction on July |

I“irst steps towards the start of con-
tracted primarv fixed-wing pilot train-
mg at Gary AFB, San Marcos, Tex.,
will be taken this month when requests
for proposals are sent out by Air
Materiel Command headquarters. The
Air Foree, in this case, is acting as
procurement agencv for the Army,
which will get responsibility for the
contract after it has becn awarded.

Training at Gary also will begin in
January, Transfer of the base to “Army
jurisdiction is expected on or before
Jan. 1. Unlike Wolters, which will
be a military installation, Garv will be
a contractor operated base.

Successful bidder on the “Wolters
contract to train cargo helicopter pilots
will provide flight and ground school
mstruction along with mamtenance of
the necessarv amreraft. The helicopters
will be |:=rm|dt:::] by the Army. The
course of instruction will run 18 weeks
at Wolters, followed bv 12 weeks of
advanced work at Ft. Rucker, Ala., the
Armv's Aviation School, Students will
be enlisted men, who will become war-
rant officers upon completion of train-

Ing.

India Orders Mystere 4A

New Delhi—India will buy French
Mystere hghters. Sources in Paris iden-
tihed the model as the Dassault Mystere
4A and the contract number as 100, In
New Delhi, where the agreement was
reported after the return from France
of Indian Defense Secretary M. K. Vel-
lodi, the quantity was reported as 110.

Deliveries are to begin by the end of
the vear. The Mystere 4A is built by
Dassault and two state companies, Sud- |
Ouest and Sud-Est, with final assembly
! at the Dassault Merignac plant.

India also is considering the Canberra
| bomber for its purchase program. In a
projected visit to Britain, the defense sec-
retary in addition will conclude the de-
tails of an Indo-British agreement for
production of the Folland Gnat at the
government-owned Hindustan  Aircraft, I
Ltd., Bangalore (South India).

arca, begun last. month by
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The mihtary population at Wolters
will include about 73 helicopter  pre-
Hight students, 200 hehicopter pilot
students and about 360 m the civilian
tramimg force, New classes will start
cvery four wieks.

At Gary, primary fixed-wing traiming
will be given to officer candidates.
There will be about 500 of them n
attendance at all times, with a regular
45-man mahtary detachment on duty.
The civilian contractor, in this case,
will have about 700 emploves on the
base.

Army aviation tactical hxed wing and
advanced cargo helicopter pilot training
will be continued at the I't. Rucker
school,

News Digest

USAF bases in Spain will receive 27
Superior diesel engine power generat-
ing units. The manufacturer, White
Dicsel Engine Division, Springheld,
Ohio, carlier this vear received a Span-
ish order for 15 units for pumping jet

and dicsel fuel through pipe lines,

Airlift of two million 1b, of equip-
ment from Long Island to Caribbean
Air Force
reserve troop carrier aircraft from 12 of
the 13 wings, will be biggest airlift in
reserve historv, G argo, carried in C-46

and C-119 aircraft, 1s for Coast Guard

Loran chamm. Lift will continue into

September.

Air Force Operational Test Center
Feglin AFB, has tests under wav on
I "'!.'[}H Scorpion, the F-102, the ¥ 100D,
the B-66, I:h-:: Ehﬂ' lm:’l the KB-50
aerial tanker. In recent tests. three
I'-100s from Tactical Air Command
successfully refueled at the same time
from single tanker. Marine helicopter,
Sikorskv  HR2S-1, is h:.mg tested by
Navy detachment in the Air Force Op-
erational Test Center climatic h: angar,

Advanced helicopter hovering detec-
tor, designated AN/APN-G7 (XN-2) will
be built bv Rvan Acronautical Co. un-
der Navv contract. Device, to prevent
drift from hovering location, is an out-
erowth of Rvan .-"LH;”;";F’.‘*LE-T automatic
navigator, i production for Navy.

Additional shares will be offered to
Marquardt Aircraft Co., stockholders
about Julv 18. Shares not subscribed
allowable pernod, expected to be 20
davs, will be bought at subscription
price by Oln Mathieson Chemical

Corp., and Laurence 5. Rockefeller,
company's two principal stockholders.

Chrysler Corp. has received a 53,175,-
000 Army contract for engineernng : and
production work on the Jupiter interme-
cdhate-range guided missile. Chrysler also
will continue production of the Red-
stone, Jupiter's predecessor.

French air force has ordered expen-
moental group of ten Sud-Ouest Trident
light supersonic interceptors.

Eamings of $3 a share for the first
ninc months of this fiscal vear on gross
sales of S56 million are estimated l:l'l.
Beech Aireraft Co. Eamnings of 51.35
tor third quarter compared with 91
cents a share for previous quarter, back-
log is more than $93 million, compared
with $84 million as of last March. Di-
rectors declared 30 cents gquarterly divi-

dend pavable July 27,

Napier Eland N.EL1 single-spool
turboprop engine has passed Ministry
of Supplv 150-hr. type test at rating of
3,060 chp.

Backlog of aircraft orders on hand
but undelivered 15 about 515 bilhon,
compared to $13.5 last Januarv, Com-
merce  Department  reports.  Depart-
ment’s mid-vear survev calls for con-
tinued high level n::p::r;tmm m maost
arcas of economy for last half of vear.

Rolls-Royce Tyne turboprop flight
testing 15 under wav at firm’s flight
development  establishment at Huck-
nall. Tvne, chosen to power Vickers
V mgum:l (AW June 18, p. 43), will
flv in Avio Lincoln flving test bed.
Rolls-Rovee Avon will be pow crplant of
English Electric P. 1 supersonic fighter.

Lay-off of 500 workers bv Avro Air-
craft Ltd.. Toronto, 15 ordered to
stretch out production of subsonic CF-
100 twin-jet interceptor until produc-
tion of CI"-105 begins. Orenda P5-13
Iroguois jet engine, which will power

CF-105, has passed 50-hr. preflight
rating test.
Hawker Siddeley Nuclear Power

Company permanent headquarters have
been established on Hawker Aircraft
Co, premises at Langlev Airfield, Bucks,
Fngland.

Thai Airways order for three Super-G
Constellations at a cost of more than
S6 million calls for deliverv in 1957.

Air Force contract of $185,250,000
with FFord Motor Co. Aircraft Engine
Division at Chicago for additional J57
turbojet engines increases division total
of orders and deliveries to more than
S1 billion.
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Combat commuter —

A
FAIRCHILD

AIRCRAFT DIVISION HAGERSTOWN 10, MARYLAND

A Diviziew w] Falechild Engine and Airplane Curporation

.. WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS!

sacond tntervals

In recent tests duplicating actual assault landings, Fairchild C-123's gave
dramatic evidence of performance under combat conditions.

The target—a rough, ungraded field —was ringed by “hostile” forces. Heavily
laden, the C-123"s approached the field at 500 ft. altitude—too low for heavy
A.A, guns, too high for small-arms fire. Just short of their touchdown point,
the highly maneuverable assault transports swept down, flaring out just as
they flashed over the clearing’s edge. Two minutes later, twelve C-123's had
rolled to a halt—troops and trucks were fanning out to their assigned positions.
The C-123"s had landed at 8 second intervals!

This dramatic demonstration of pilot and crew proficiency was made possible
by C-123 maneuverability, short field performance and utter reliability —all
three, features of Fairchild aircraft designs.
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These weather items prepared in consultation with the United States Weather Bureau

N NIGHT FLIGHTS you may have to fly

on instruments in haze or smoke con-
dition, due to loss of horizon. It's also hard
to judge distance from clouds, and you may
find yourself in them. Keep in mind that
fog is more common at night than in day-
time. And on clear nights over desert areas
near mountain ranges, strong Katabatic
winds (cool air sliding down mountain
slopes) can reach gale strength. This can |
make it difficult to hold altitude with avail-
able power.

However, asa rule, air becomes smoother
after sunset, as vertical currents tend to
subside. This is especially true in lower
levels.

-
' . A y Underside bulge on noses of 'OF-5Ps (below) di‘itiIIEilE‘ih p]ml'narur:{:rlllulii!-i:uh:'i: version of
. » . Navy fighter from IOF-8 (above). Both versions have nose probe for refueling. Top
VORI S couga rs ln FI Ight picture clearly shows cambered leading edge extensions on wing which distinguish 915
1,, E._{,,{,hlln:::. from earlier Congars. Trailing edges also are extended, adding 159 to wing chord and
miaking relatively thinver wing for transonic flight. Wing hllet also is longer than earlier

ang at Incraasing . i L L |
| Shnw Modlfltatlons versions. Photo pline formation, with operational markings, are from VC-62, Two scat

ATITUDE ¥ to 40 8] , T G e ® s . , ;
s 3 _ model=F9F-81T—is in production for use as transonic trainer by Navy,

SUNSET.. MINUTES LATER AT ALTITUE

I )

| ( ' 20 30
I

|

Remember — when it's twilight at G000 fr. it
is already dark on the ground, due to curva-
ture of the earth. Graph above illustrates
this, To land before dark, determine sunset

time and plan ﬂight ncr:c:rdingh.r. Watch ground lights at night for signs of fog. This

is Indicated by lights appearing fuzzy or Iindistinect.

R

FORECAST: Full Power...Top Protection with MOBILOIL AERO

No matter whae type of plane you fly vide the best protection for all pre-
— whether jer or turbo-prop, private or vailing conditions.
commercial — there’s a Mobiloill Aero Mobiloil Aero helps keep engines free
designed to give you unsurpassed pro- of deposits...reduces wear on all mov-
reCrion, ing parts, assures you full power and
These famous mineral lubricaring reliability. Mobiloil Aeros are the
oils are continually improved to pro- world's best under all flight conditions!

et Make it Mobil

SOCONY MOBIL OIL COMPANY, INC., and Afqiliates: MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORPORATION



AIR TRANSPORT

Airlines Draft No-Show Penalty Program

Two-step ticket confirmation plan provides for
no-show fines of 209% of fare; liquor code adopted.

By Craig Lewis

Washington—The  airlines  have
worked out a two-step ticket confirma-
tion and penalty plan with which they
hope to solve the no-show problem that
has plagued them for vears.

Under the new plan, airline passcn-
gers will have definite time limits within
which they will have to pick up their
tickets or lose their reservations. A
sct of penalties has been established
tfor the late cancellations and no-shows
which have grown to a level of 16% of
total passenger boardings,

In separate action, the airlines also
adopted a code to govern the serving
of aleoholic beverages on all flights be-
tween pomts in the continental United
States.

Ticket Deadlines

The no-show plan is scheduled to go
into effect in bwo steps. The first phase,
involving time limits for buving tickets,
15 to become cifective on Sept. 16. Phase
two, which involves the ]}LIMHILH. 15
scheduled to begin February 1. The
plan must be submitted for Civil Aero-
nautics Board approval before it be-
comes cffective.

The first part of the plan is designed
to make the airline passenger definitely
commit himself to his reservation by
purchasing his ticket. Under the new
rules, a passenger will have to pick up
his ticket before the deadline (each
airlme will set its own) or his reserva-
tion will be canceled.

The carniers are free to establish
thewr own local deadlines, but the plan
sets minimum limits. On a reserva-
tion made before noon on the last
normal business dav before the date
of departure, a passenger will have to
pick up his ticket not later than 12:01

a.m, on the dav of departure or six
hours before departure, whichever is
carlier.

ATC Recommendation

The passenger making a reservation
atter noon on the day before departure
will be encouraged to pick up his ticket
as soon as possible, but no time limit
is applied m this case.

Establishment of a time-limit svstem
raises questions of customer convenience
and competitive advantage, and the Air
Trafhic Conference has suggested a
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number of solutions designed to make
picking a ticket up more convenient
and to help airhines without downtown
ticket offices.

In manv cities, city ticket ofhces,
airport ticket facilities and travel dguwtb
are convenient enough. Where these
facilitics are mnot available, ATC sug-
gests that the airlines could establish
a central ticket pickup point. Another
recommendation is that passengers be
encouraged to pav for their tickets by
mail or telegraphic money order.

An exception has been made to the
deadline rule which will primarily help
local-service passengers.  Where time
bars use of the mail, and the cost of a
telegraphic money order exceeds 52 or
10% of the ticket price. the time
limit will not apply.

The time-Jimit portion of the plan
is being mmtroduced first so that its
effect can be studied and anv necessary
adjustments made before the penaltics
o into effect. Some airline officials
feel the ticket deadlines may be suffi-
ciecnt to solve the problem and that it
may not he necessarv to mshtute a
penalty rule, which is bound to be un-
]"u:-puhr with the public.

The sccond phase of the program
applics economic penalties to the pas-
senger who cancels s reservahon
close to flight time or the passenger
who simply fails to show up.

Penalty Charges

When a passenger cancels his res-
crvation within six hours of departure,
he will be charged 10% of the fare
for the first leg of the fhight. The serv-
ice charge for late cancellations cannot
be less than $1 nor more than S3.

The passenger who fails to show up
for his flight—the no-show—will be
charged a pmmlh of 20% of the farc
for the first segment of the flight. The
minimum penalty is 83, and the maxi-
mum is 520.

The service charge for late cancella-
tion will not be applied when a passen-
ger uses an carher flight or takes a
later departure which gets him to his
destination before he would have ar-
rived on the original reservation,

No penalty will be assessed for a
passenzer who buys his ticket after
noon on the dav before departure.
This exception was made to avoid dis-
crimination, since there 15 no deadline

for picking up tickets on reservations
made after that time,

The plan the Air Trafhe Conference
worked out and adopted last month is
the culmination of over a vear of study
and argument. The recent efforts to
solve the no-show problem were started
after the cenference’s split decision to
abolish the controversial reconfirmation
rule on June 1, 1955,

CAB Threat

Since then, a number of plans have
been proposed and discarded. When
the ATC met in Washington last
month to make another attempt, 1t was
working under the threat of a CAB
no-show investigation. The Board has
been -:,Lmtunuhhnn such an |111=E'-.hg,1a
tion for several nmnl‘lu and Chairman
James R, Durfee let the ATC know the
Board would step in if no agreement was
reached at the meeting in June. (AW
Junc 18, p. 25).

While the various plans for solving
the no-show and mulhiple reservations
problems were under discussion, some
of the airlines retumed to reconfirma-
tion. Ten of the ATC member airlines

oy o=

Breakfast in Style

Pretty stewardess Beverly Noe offers “hunt
breakfast” to passengers on “Californian”™
flights of Western Airlines.  Presented in
copper chafing dish, it features breakfast
steaks, broiled chops, ham slices, sausages
and a selection of Danish pastries. Carts
are foldaways mounted on rmbber-tired
wheels fabricated in WAL's own shops.
Locked-on chafing dishes are finished in
burnished copper. Passengers are scrved
a breakfast tray of coffee, fruit and eggs, then
select from copper tray. Western says most
popular items are steaks, with Damsh pas-
tries a close second.
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currently have reconfirmation in whole
or part, and they probably will retain
it while the new plan is being tried out.

When he announced the No-Show
Control Plan, ATC President Arthur
I'. Kellv, a vice president of Western
Airlines, said “the operation of the
plan will be subjected to continuous
study and periodic review. The public’s
reaction, when the plan goes into usc,
will be solicited.”

Liquor Plan

Another problem the airlines have
acted upon is the recent furor over
serving liquor to passengers. Objections
have been raised by some private groups
and bv airline Emplml: groups, and
the carriers are threatencd with con-
eressional action.

Airlines  which  serve  alcoholic
beverages on their flights have agreed
upon a code covering the use of dis-
tilled spirits. Wine and beer are not
included.

Under the code, the airlines agree
not to serve more than two drinks to
any ong passenger, and the drinks will
not contain more than 1.6 ounces of
any alcoholic beverage. The carriers
sav they will not promote the avail-
abilitv of liquor or encourage  drink-
ing by their passengers. Thev also in-
tend to continue their policy of refusing
hquor to anyv passenger who, because
of pre-flight drinking, might become
objectionable to other passengers.

The agreement will stav in force
indefinitely, although anv airline can
withdraw on six months’ notice. Ameri-
can Airlines, United Air Lines, Trans
World Airlines, Eastern Air Lines, Na-
tional Airlines and Northwest Airlines
are the carriers which serve distilled
spinits and are covered by the agree-
ments. Western Airlines serves cham-
pagne on some of its flights, but wine
isn't covered by the code.

New C-46 Modification
Deadline Set by CAB

Final deadlines for modification of
C-46 transports to qualify them for

passenger service have been set by the
Civil Aeronautics Board.

Carriers using C-46s will have to
complete modification and h;n'L' the
aircraft recertihcated by Jan. 1957.
[n order to continue upulhng them
i passenger service until the deadline,
C-46 operators are required to show a
firm contract for the modification work
bv July 15, 1956.

The CH46 modifications were first
ordered two vears ago, but actual work
has been delaved until type certificates
were issued for the required changes.
Two certihcates were issued recently,
and an application for a third certificate
has been received,
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Apparent United-TWA Collision
Highlights Tratfic-Control Problem

The apparent collision of ‘Trans
World Airlines and United Air Lines
transports over the Grand Canyvon on
June 30 brought the nation’s air-traffic-
control problems into sudden and dra-
matic prominence.

This worst of all civil aviation disas-
ters raised a substantial clamor for a
solution to the air-trathe problem, and
the tragic accident lends considerable
strength to campaigns to bring air traffic
control up to date and prepare it for
the coming jet era.

The accident occurred when TWA
and United Rights eastbound from Los
Angeles crashed about a mile apart in
an isolated area of the Grand Canvon.
All 128 people on the two planes were
killed.

Preliminary  investigation of the ae-
cident indicates that the two aircraft
collided at 21,000 feet and then crashed
mto the canyon.

Flight Plans

The TWA airplane was Flight 2, a
fhirst-class  Super  Constellation  flight
bound for Kansas City, St. Louis and
Washington, It carried 64 passengers
and a crew of six. The flight departed
Los Angeles at 9:01 A. M. with a pro-
posed flight plan calling for the aircraft
to flv to Kansas City at 19000 ft. via
Daggett, Calif., Trinidad, Colo., and
Dodge Citv, Kansas,

Ihn:' United flight was first-class DC-7
I“light 718 bound nonstop to Chicago,
then on to Detroit, Philadelphia and
Newark. It carried 33 passengers plus a
crew of five. Flight 718's instrument
flight plan was to climb to 21,000 ft.
and proceed to Chicago via  Palm
Springs and Needles, Calif.; Painted
Desert, Ariz.; Durango and  Pueblo,
Colo.

The United flight departed Los An-
geles at 9:04 A M. and was assigned
an altitude of 21,000 ft. The HAight
checked in at Needles at 9:55 flving at
21,000 ft.

Before reaching its check point at
Daggett, the TWA flight asked to climb
to 21,000 ft. to avoid tarbulence, Air
Route Trafhic Control refused the re-
quest, advising the pilot that there was
a United Ilight at 21,000, The TWA
pilot then asked for clearance to climb
to 1,000 ft. on top of the clouds, and
this clearance was granted.

The TWA flight reported in at 20.-
000 ftr. over Diggtﬂr and still climbing
at 9:34.

Later, the flight reported over Lake
Mojave at 21,000 ft., 1,000 ft. above
the clouds,

When the TWA Hight was cleared
to flv 1,000 on top, it still was techni-
cally on instrument rules, but since the
altitude was flexible, it amounted to
operating under visual flight rules.

According to their flight plans, the
two flights entered uncontrolled air-
space about the tume thev crossed the
Colorado River. At that time, the
TWA flight probably was about 50
miles north of the United DC-7.

Although the TWA pilot was -
formed that the United Hight was 1in
the area at 21,000 ft., there is no rec-
ord that the United pilot was informed
of the location of the TWA flight.

When the two flights crashed, they
had been operating on off-airway direct
route flight m uncontrolled airspace
for 130 miles. A flight operating in un-
controlled airspace gets an  advisory
service from trafhce control, but it is
largelv flving on  the see-and-be-seen
principle of visual flight rules.

Both flights were scheduled to report
again when thev crossed a line between
Bryee Canvon and Winslow radio
points. When they failed to report, a
scarch was begun.

The TWA Suaper Constellation
crashed near the bottom of the canvon
and can be reached bv helicopter dur-
mg certin hours when the air currents
arc calm. The United DC-7 struck
higher up the canvon wall and is nearly
impossible to reach.

Weather Factor

Weather mav have been a factor in
the accident, and government investiga-
tors were attempting to And reliable
pilot reports of weather in the area at
the time of the crash. A change in the
weather ::mllr:l have chs mng altimeter
settings as much as 1.000 ft. Since
thev were in uncontrolled airspace, the
flights would not necessarilv have re-

l:ulrl:ul a switch to instrument :1|:|er1hnn
in had weather.

Both the CAB and the Civil Aero-
nautics Administration have sent top-
level teams to investigate the crash.
William K. Andrews, Chief of the CAB
Bureau of Safety Investigation, is direct-
ing the investigation with Leon Tan-
guav, Chief of the Bureau's Technical
Division, supervising the investigation
at the accident area. Also ;Hﬁlgllﬂd to
the investigation are W. Dickson Mar-
kev, of the CAB's W fnhingtun office;
Leon Cuddeback and Earl Mitchell, of
the Ouakland office; George Haskins, of
the Santa Monica office, and R. P.
Parshall, of the Kansas City office,

Deputy - Administrator  James Pyle
heads a CAA group which includes
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W. B, Masden, W,
I homas.

The Grand Canvon crash produced
comsiderable criticism and demands for
action in both houses of Congress, T'he
House Interstate and Poreign Com-
mercee Commmttee decided last week to
launch a comprehensive review of air-
space use problems with an mvestiga-
tion of the TWA-United accident.

A subcommittee has been sct up un-
der Rep. Oren Harnis (D.-Ark.) to con-
duct the probe. Rep. Perev Priest (D.-
Tenn.), chairman of the Commerce
Committee, said that the studv would
cxplore the committee’s legislative re-

B. Davis and D. ID,

sponsibilitv i handling air “traffic.
Sen. 'G:.urgL 'C}!I"h]l'lu_']'.'- (12.-T'la.)
wrote Sen. Warren Magnuson (D.-

Wash.). chairman of the Senate Com-
merce  Committee, asking  that  the
group investigate the E"‘n":. to dcter-
mine whether the agency's operations
are staving abreast of the growth in
air trafhc.

An overall review of air trafhc prob-
lems by a subcommittee of the THouse
Government  Operations  Committee
already  was under wav  before  the
TWA-United accident. Testifving he-
fore that group, Clarence Saven, presi-
dent of the Air Line Pilots Assn.. said
the see-and-be-seen principle is obsolete,
Saven said airline rnlntw AETCC  unani-
mously that thev are “operating under
a rule that is incapable of perform-
ance.

Saven also pnmIL{I out that albime-
ters are often maccurate at the higher
altitudes, and that a new tyvpe of in-
strument must be ;I:_-w'inq:u_'al.

In other action. Sen. Hubert Hum-
phrev (D.-Minn.), smd it s tune Con-
aress took action on air accidents. He
saicd that the CAB and CAA should
order the airlines to take every con-
cewvable safety precaution.

Sen. Spessard L. Hollind (D.-Fla.)
chserved that the CAA already 15 tak-
ing steps to improve air trafhe control
with a new 5246 million hve-vear pro-
gram. Congress appropriated $40 mil-
lion to start the program this year.

When the CAA obtams the facilitics
scheduled under the five-vear plan, it
will have better survelllaince of areas
like the one which the two trans-
ports crashed since such arcas will be
covered with long-range radar.

The CAA recently raised the status
of its air-trafhic-control operations when
it created a new OQfhee of Air Trafhe
Control under David Thomas.

The Air Transport Assn. 15 currently
promoting the development of a prox-
imity inchcator which would be used to
warn a pilot when another aircraft is
within a certain radius of his airplanc.

The ATA reached no decision on a
proxunity warnmg mdicator at ats re-
cent board of directors meeting, but it
did set up a committee to discuss the
project with the c¢lectromics mdustry
and report at the next board meeting,

Shutdown or Revise ANDB.
Arnold Tells Subcommittee

By L. L. Doty

Washington—Ailton W, Armold,
vice president of the Air Transport
Association, urged last week that the
Air Navigation Development Board be
cither abolished or completely reorgan-
ized, The present ANDB, Armold said,
15 “dead” and awaits onlv a “formal
funeral.”

Testifving before the House Govern-

ment {}pu.ltmﬂ Subcommittee, Arnold
also made these pomnted comments:
e Called for the elimination of the
Technical Development Center of the
Civil Aeronautics Board adminmistration.
® Charged the CAA with a lack of for-
ward thinking and planning.

e Accused government ﬂgt:nn:u:'-. of sit-
ting in sole judgment on wir-space al-
I{}r_.lhunh.

e Criticized the Airport Use Puanel's
“closed-door policv” which, he  said,
has usurped the rights of civil operators.

ANDB 'Deadlock’

Amold praised the ANDB staff for
their “integrity, devotion and abilities”
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aned attributed the Board's defeciences
to poor organization. Under its present
structure, he smd, the ANDB can make
no decision unless there 15 complete
agreement between the voting members
:|1'|:;| the IjL']}i]IrI'I1L'I1tH of Commerce
and Defense. His reconmmendation for
breaking this deadlock, if the ANDB
remains intact, was the addition of 2
third member to be appomted by the
President and confirmed by the Senate.

e urged, however, that the ANDB
be dropped and that its responsibilitics
he absorbed by Fdward Curtis, special
presidential assistant for aviation facil
ities planning. Such a step, he added,
would prevent the “complete lack of
decision we are now cxperiencing with

the ANDB.”
CAA Lag

Armold reacted unfavorablv  towards
proposed legislation which wounld estab-
lish a 16-member commission to seek
a solution to current airway problems.
[le compared the soggested measure
with the Hoover Comnmnssion which, he
said, created “reams of paper but very

little improvement” in governmental

organization,

There is nothing wrong with the
basic concept of the CAA and 1its legal
function in the control of trafhc, Ar-
nold said, He added, however, that the
CAA program for the development of
clectronics and navigational devices 1s
“geared by funds and facilities to the
requirements of aviation i 19387

He called the CAA five-vear-plan for
trafhc control a ‘pHL]man apprioach
and accused the Technical Develop-
ment Center of being “approximately
10 to 13 vears behind in money, facil-
itics and staffing.”

Arnold said ;ipp]itzltimu of known
techniques can  bring about an im-
proved traffic-control  svstem  without
mcreasing the complement of control
|'.'|{.‘I:'*-.E:|1‘1I‘|E,]. Such a move, he added, re-
quircs “dvnamic leadership -.111]-]]L1-1.'EL!]
bv adequate budget allowances.” His
suggestions for safc separation and con-
tn':] of aircraft included:

‘Safe’ Traffic Control

e A new method of semi-antomatic
visual communication between the pilot
and controller to reduce vowce com-
munmcations.

¢ A method involving an “clectronic
reservoir of data™ such as aireraft speed,
position, altitude and direction which
can be automatically displaved betore
the controller.

e Expansion of radar facilities.

e Airport flashing discharge lights.

e High-intensity .ipprmch lhights.

To clarifv what he h_rmu.i the Air-
port Use Pancl's “closed-door policy,’
Amold told the subcommittee that the
arhne tnl:hn!fn was interested o all
but two of 22 cases pending hefore the
panel as of ]fm_ . 1956, but was asked
to consult with the panel in only tour
of the cases. “Exclusion of civil users
from such discussions,” he said, “can-
not he tolerated.”

Tacan Dispute

The Tacan-VOR/DNME issue 15 con-
troversial, Arnold said, because there
is 1o final judze to decide on the mer-
its of cach svstem, If the military proves
their stated need for Tacan, he con-
tinued, the airhne mdustry has no
choice but to accept it. On the other
hand, Amold said VOR/DME is pre-
ferred by the airhines because 1t s less
expensive and lead time is considerably
shorter.

During the hearings, Arnold was
asked f ]a{} could *lttnhutﬂ. the recent
accident involving Trans World  Aur-
Iines and United Airlines to an inade-
auate alrway trafhc-control svstem, Ar-
nold withheld any comment, saving no
determination of cause can be made
unti] all the facts are known.

Amold did say, however, that ar-
bome radar provided no solution to
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anti-collision problem. Tests with both
radar and television, he said, have
proved madequate because of the three-
dimensional factor in airway  trafhc
control.

Amold said the excess air space re-
cfunm:i for each aircraft on  tod: Vs
airwavs 1s an outgrowth of communica-
tion lags and lack of up-to-date aircraft-
position information, He described
voice radio as “a party line svstem
where a pilot must listen to all calls to
be sure he will recognize those intended
for lam. We haven't even added the
hand-cranked Bell telephone of 1900,
let alone either a loecal or long-distance
dial svstem.”

Capital Gives Viscounl
Expenses. Load Factor

Washington—The break-even  load
tactor of Capmtal Airclines WViscount
transports is less than the average for
the compiny 5 piston-engined r]lrf_"['f.lfl.'
Operating costs of the new aircraft are
only whﬂhth above orgmal estimates.

I{lLl] |l*|.|L.|gL Lm’rh of the Viscount
were reported at $1.57 per mile as com-
pared with an iJI‘:I“':II‘Il| estimate of 51.54.
The break-even load factor was set
at  36.5% . Capital President ]. H.
Carmichael said depreciation  expense
will decline seven cents per mile when
the Viscount fleet 1s in full service,
and the utilization rate reaches eight
and one-half hours. This will reduce
costs to 71 cents per mile for a total
cost of $1.50, Carmichael said. Utiliza-
tion as of Mav 30, 1956, was six and
one-half hours.

Direct operating costs were reported
at 78.2 cents per mile, while indirect
costs were reported at 79.2 cents per
mile,

Carmichael reported the Viscount's
average speed at 249.4 miles per hour
as compared with an originallv-estimated
speed of 239 mph.

The airline president also  forecast
that the break-even load factor will
level out at a point somewhere between
3% and 5%% and that total costs
“will be below the original estimate for
a long period to come.”

BEA Extends Helicopter

Service Into Midlands

London—British FEuropean Airwavs
last week began a twice dailv service
with Westland W.S. 55 helicopters
connecting Birmingham with Leicester
and Nottingham, provincial cities in the
Midlands.

Thev are the first two English pro-
vincial cities to have direct intercity
helicopter service. ‘

In Birmingham, the service connects
with Viscount and Elizabethan flights
to London and the continent.
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American., United Offer ALPA
Candidates in Move to Qust Sayen

Washington—"The move to oust Clar-
ence Saven as president of the Air
Lines Pilots Association gained force
last week as pilots of two major airlines
took steps to nominate their own candi-
dates for the union’s top ofhice.

[f the two groups are successful
presenting  their nominees before the
November convention, it will be the
first time that Saven's position has been
contested during his five vears of office.
Conventions are called biennally and
afhicers are elected for two vears,

In a resolution passed by Amerncan
Airlines pilots, Captain W. H. Drum-
mond was proposed as a candidate.
Dirmmmaond has been an Amencan pilot
for 16 vears and has been active in
ALPA affairs for the last 10 vears.

Support for Sayen

Pilots of United Airlines have ap-
puinh_'tl a committee to recommend @
United nominee for the ofhce. The
two moves do not necessartlv impls
that pilots of other airlines will follow
suit and pick candidates from their own
ranks.

Saven s not without his supporters.
Pilots of several airhines have voiced
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satistaction with Saven and the manner
in which he has represented them. '[:-'IIL'
pilot expressed Inmselt this way: “Air-
hine piloting is a profession and Saven
has governed ALPA in a highly pro-
fessional manner.”

[t 1s dithcult to pm-point the major
source of contention among pilots seek-
ing to depose Saven. One complaint
was registered against the svstem of re-
Funcllnﬂ over-pavments of dues. An-
other nh':.:{tmu was failure to consult
pilots on major 1ssues.

American Resolution

The American Airhines resolution
noted that “there are signs of some
unrest” and that there “seems to be a
cdesire for changes in the organization.”

Saven, a former Braniff Airwavs pilot,
was clected president of ALPA in July
1951, succeeding the late David Beh-
ncke.  Behneke was ousted from the
post shortly after he had fired Saven
as ALPA exccoutive vice president. A
stormy vear for ALPA followed Sav-
en’s appointment as Behncke took
legal action to reclaim the title lost to
Saven. Behneke was founder ot the
union and served as its head for some

U.S. PARCEL POST
BUILDING

N. Y. Starts Heliport Construction

Long-delayed construction of Manhattan's first commercial heliport was begun last week
by the Port of New York Authority after final agrecment with city-hxed rent of West 30th
Street site at $14,323.60 for first vear, increasing to 571,618 for fifth vear. The $320,000
expenimental facility will be completed in September. New York Airways will use it first for
mail and cargo and later for passenger helicopter service.
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Over a million airline hours of turbo-prop Viscount experience will be buill info the Viscount §10-840.

the new 400 mph turbo-prop

VISCOUNT 810 -840

designed for greater profits and economy

The Viscount 810+ 840 is designed to eruise up to 400 miles
an hour at 20,000 feet. Carrving up to 70 passengers, it
will be the ideal aireraft for medium-haul, high-density
routes. Higher speed and enlarged capacity are combined
with greater engine economy and relatively low first cost
to give the Viscount 810« 840 its unique advantages. Pow-
ered by four new Rolls-Royee Dart R. Da. 7 or R. Da. 8
turbo-prop engines, the new Vickers Viscount 810 -840
will be put into serviee by Continental Airlines in 13938,

turbo-prop
VICKERS

Bv then Vickers Viscount aireraft will have amassed more
than a million hours of flying experience.

Behind the new Viscount 810+ 840 stands the great name
of the Vickers Group—internationally famous as makers
of aireraft, ships, industrial machinery and preecision
equipment.

United States Representative: Christopher Clarkson,
10 Rockefeller Plaza, New York 20, N. Y.

I

POWERED BY FOUR ROLLS-ROYCE DART ENGINES

VICKERS-ARMSTRONGS ([AIRCRAFT) LTD., WEYBRIDGE, ENGLAND » MEMBER COMPANY OF THE VICKERS GROUP
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twentvy wvears until objections to  his
“one-man show™ resulted in his expul-
S101.,

In Julv 1952, Behncke won a final
decree 1ssued bv a Chicago U. 5. Dis-
tnict Court naming him legal president
of ALPA. -Behncke promptly an-
nounced that all contracts ncgotiated
under Saven were allegal and ’rlmt 110
pilot could negotiate with airline man-
agement mr]mnr the ApPPprovi al ot
H{:hm-L‘a_-,

Saven, with the support of 90% of
the pilots of cight trunk and interna-
tiomal airhnes, organized a  separate
union, the Air Transport Pilots Associ-
ation.

At the same bime, he asked the
U. 5. Circuit Court of Appeals for a
stay of the order granted Behncke.

The stay was granted in November
1952, and Saven was re-clected presi-
dent of ALPA in the same month.

CAB Gives Mackey
New Havana Route

Washington—\ five-vear renewal of
Mackev  Airlines” operating authority
and expansion of the wrline’s route
svstom to Havana and new points m the
Bahamas has been agranted by the Civil
Aeronautics Board and approved by
President Eisenhower.

The CAB added a new route between
West Palm Beach-Palm Beach and It
Lauderdale, Havana and Nassau to
Mackev's  svstemm and  added  the
Bimunis, Great Abaco and Fleuthera
Island, British West Indies, as inter-
mediate service pomts on the carrier's
old route.

Mackev's  threc-vear-old route  be-
bween Tampa and St, Petersburg, Fla.,
and Nassau, B, W, 1. via West Palm
Beach-Palm Beach and FFt. Lauderdale
was renewed tor hve vears. The CAB
st Mackev's service has been conven-
iwent and rehable.

[t also noted that NMackev's operations
have shown a continued growth and
hnancial improvement and that its serv-
ice has had no particular adverse cffect
on any other airline.

In renewing Mackev's authority, the
Board rejecte d applications of National
Arrlines and Eastern Air Lines to take
over the smaller carrier’s routes. The
CAB said that the greatest need is for
the tvpe of service Mackev offers, and
that there 1sn't enough traffic for com-
petitive semvace.

The CAB reversed its examiner in
the Mackev case on the duration of the
new  authority, The examiner recom-
mended a three vear renewal, but the
Board felt such a short period would
fail to give the mrline enough time to
establish atself in its markets and de-
cided to renew the cerbiheate for five
VEATS.
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CAB-Braniff Compromise Dispute;
Airline Can Drop Minnesota Stop

Washington—Thc Civil Aecronautics
Board last week decided to L'::|1|||1-r=:|1|:il1[.'
with Branift Airwavs in its dispute with
the airhne over contimuation of service
to certain pomnts i North  Dakota,
south Dakota, Nebraska and Minne.
siafi.

The CAB deaded to make Bramib
continue serving Mitchell and Yankton,
5. D., and Norfolk, Neb., and to pro-
vide service between Sioux Falls, S, D.,
and Fargo, N. D., via Brookings and
Watertown. "The airhne had ]JI:1I111L‘11
to cdiscontinue all these services. The
Board decided., however, to  allow
Branift to drop Worthington, Minn.,
from its route svstem.

At the same time, the Board began
1 new vestigabion to choose a local
service airlime to serve the points.
Frontier Airlines, North Central Aiur-
lines and Ozark Air Lines have filed
applications for various routes i the
arca, and the CAB's new expedited case
will choose one to replace Braniff.

Braniff's authoritv to serve the ]}::mh
expired June 30. The CAB is requir-
mg the airline to continue its service
until 60 davs after the Board picks
4 local service carrier to replace it.

\ dispute between Braniff and the
CADB arose last Januarvy when the air-
lime told the Board it did not want its
authonty renewed when it expired
June 30, The CAB then instituted an
mvestigation  to determine  whether
Braniff should be forced to continue
its service until it was replaced.

The examiner in the mvestigation
found that Braniff should be rcfillir['tl
to continue its service until sixby davs
after a decision 1s reached in the com-
plex Seven States Area Investigation
which 15 concerned with local ur}ltm
service in the general area.

Braniff objected to this inding. The
airhine offered to continue its service
if the CAB would carve out of the
seven atates Case an expedited casc
limited to the issne of sernvice to the
Braniff points.

The CAB has decided to do this, al-

though it makes it clear that it has the
power to make Braniff continune to
serve the points unwillingly until the
Seven States Case 1s over.

The decision was reached on a three-
two vote with CAB members Chan
Gumey and Harmar D). Dennv dissent-
ing. Gumev and Dennv feel that the
CAB has “created another ‘area case’
which will undermine and defeat the
primary purpose of the Seven States
Arca proceeding.”

The dissenting members said  the
simple solution h: the problem was to

order H-mniﬁ to provide secrvice until
after the Seven States Case 1s decided.
Starting a scparate case complicates the
situation and sets a dangerous prece-
dent for future cases, according fo
Gumey and Dennv. Thev feel that
gomg ahead with a =.|_]:|L1r.l[‘L case deal-
ing with Braniff’s points is economic-
allv unsound and unfair to the carners
and the cities involved.

International Aviation
Commission Proposed

Caracas, Venezuela—Creation of an
mternational air navigation commission
to deal with the urgent needs of civil
aviation as it enters the jet age was pro-
posed last week by the United States
delegation to the International Civil
."n'i:lhnn Organization,

The proposal calls for establishment
of a staff of experts provided by 1CAQ
member states to work under a coordi-
nator. The plan in many respects would
parallel on an international scale the
work now being done in the U. 5. under
the direction of a special aide to Presi-
dent Eisenhower, Edward C. Curlis.
The task force would work in the held
te solve the pressing problems of air
navigation services and facilities,

The UL S, proposal has attracted great
mterest at the conference, which s
being attended by 263 delegates repre
Hl..lltl:lll:f 52 countries and L‘f’]li‘ interna-
tional  organizations. It 15 recognized
by the ICAQ members that present
facilitics fall short of satisfving cven
current  operational requirements  and
thev fear the |]1I"-."1|]'}IL consequences of
the shortcomings., The situation, the
delegates }'.I-L']:iL"l'L‘. will become still more
scrions  as  new  higher-performance
cquipment 15 mbroduced mto  the
crowded airspace. "';intf.; safetyv cannot
he compromised, workable solution
15 urgentlv needed tml it is hoped that
the task force plan may provide onc.

Israel Complains Arabs

Jam Air Communications

Tel-Aviv—Isracl has complained to
the International Civil Aviation Organ-
wation, mecting at Caracas, that Arab
nations have been jamming ground-to-
air communications of Istach airports
and refusing information to planes in
aistress bound for Lvdda.

Israel also protested “obstructionist
tactics” bv the Arab nations, including
the blocking of cstablishment of a re-
gional Middle Fast Right imformation
center.
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As of July 1, 1956, we have delivered 5,279
Franklin helicopter engines, all in our under
400 h.p. range. We submit that this is more
helicopter engines, by far, than have been
produced by any other manufacturer, regard-
less of make or horsepower.

We make this statement, not to boast, but
to emphasize the vast background of prac-
tical experience we have to offer users and
makers of light helicopters.

If you have a helicopter power problem,
all of our accumulated knowledge is at your
disposal and we welcome your inquiries.

AIRCOOLED MOTORS, INC.
SYRACUSE, NEW YORK

Smith, Kirkpatrick & Co., Inc., 46 Trinity Ploce, New York &6, M. Y. ® Export Distributors of "Aircooled” Products ® Cable Address " Kirksmith"

IATA Fare Struggle
Iegnored By Luftleldlr

":-rt-uLLhnltn Loftleidir  Ieelandic  Aar-
lines, aloof from the recent Interna-
tional Air Transport Assn. fare struggle
at Cannes, continued even as the de-
bate went on to carrv  transatlantic
passengers atb lower rates than the other
scheduled carniers.

Not an [ATA member, Lottleidir
signed an air agreement with the UL S.
betore IATA was formed. On the New
York-Revkjavik leg of its U, S-Europe
flights, the Icclandic carrier knocks S60
oft the onewav IATA rate. Between
leeland and Furope the airline charges
IATA rates as required by agreements
with European countries.

Loftleidir operates three DC-4s over
the North Atlantie, offering hve flights
weekly from New York during the sum-
mer scason. It expeets to carry about

700 passengers June through Septem-
]J'LI' 1956.

l'ounded bv three pilots, the airline
started out with a Stinson, spotting
herring for a fshing Acet. New York-
Furope service was begun in 1948 with
a single Skvmaster.

Loftleidir has run into difhcultics
with the Swedish government over
landing nights, and a new agreement is
now under negotiation.

It 15 said to include the question of
tarifts. Some IATA carriers in the past
have strongly protested Loftleidir's farc
pohcics.

In Iceland, where rugged terrain Fav-
ors air transportabion, air  passengers
last year equaled one-third of the popu-
lation, Loftlewdir has had further trouble
with Ieelandic Airwavs, the country’s
other carrier. Issue i the dispute was
distribution of domestic routes. Result
was concentration by Loftleidir on its
mternational runs.

The reduced IATA fares are not re-
garded by Loftleidir as spelling an end
to the DC-4 oper: ation., Loftleidir bhe-
heves it can continue to cut 1ts mates
proportionately.

Akron-Canton Airport

To Introduce Beit Ramps

Mechameal rubber belt ramps to
transport passcngers arc L'.'u:]JL'L'I:L'd to go
imto service for the frst time at any
airport when Akron-Canton’s new S1.-
308,000 terminal building 1s completed.
Construction of the terminal s sched-
uled to begin some Hime next vear,

FFour moving ramps are to connect
the building’s two main Aocors. The
clectricallv operated belts will be 44 in.
wide.

The ramps will be 65 ft. long. Cost
of the beltwalks reportedly will hL about
S300 a Ft. as compared with about
51,300 2 . for cscalators to do the job.
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Swissair’'s First Metropolitan

First Convair Metropolitan ot Swissair’s new fleet of 11 shown at N. Y. International

Airport just before feny flight to Zurich.

Metropolitans are to be used on Swissair’s

medinme-length routes in Europe. Seating 44 passengers in tourist conhguration, the cratt
is fitted with weather-mapping radar equipment.

CAB ORDERS

(June 21-17)

GRANTED:

Purdue Aeronautics Corp. an exemption
to perform a charter ﬂight from Columbus,
lm.E.. to Muskoka, Ontario, Canada, pursu-
ant to an agreement with George Newlin,

United Air Lines an ecxemption to pro-
vide free transportation to technical repre-
scntatives of "'il}-e.rr'i. Covroscope Co. tor
flight observation and monmitoring of Spern
I:Jmplmnt on DC-5, DC.6B ||1L1 DC-6A
arrcraft for a perniod of six months.

Southwest Airwayvs authornty to suspend
service at Santa Cruz-W atsonville, Calif..
until the carrier's temporary anthority to
serve the point expires on Dec, 25, 1955,

Southern  Adsrways  permission o serve
Dothan, Ala., H1rn|tnh Dothan  Mumicipal
Airport and to serve Panama City, Fla,,
through Fannin Field.

Permission to mtervene i the Seven
states Arca Investigation to the Ashland,
Wis., Chamber of Commerce; the City of
lowa City, lowa; the Citv of Lincoln, Nebg;
the Lincoln Chamber of Commerce, and
the Lusk, Wvyeo,, Chamber of Commuorce.

Permission to intervene i the Great
Lakes-Southeast Service Case to the Cibyv of
Charleston, 5, C.. and the Charleston
Chomber of Commerce; the Citv of Chat-
tancoga, Tenn,, and  the  Chattanooga
Chamber of Commerce. and  the  Vest
Palm Beach, Fla.,, Chamber of Commerce.
Petitions of seven  commumties and  or-
canizations were denied.

- Riddle Airlines an -.."-il_'lllE}TiirH to  SCIVe
Norfolk, Va., on its route between Boston
and Miami, for one vear,

Seaboard and Western Airlines an excmp-
tion to oft-load a haby clephant at Boston
on a High’r from London to New York.

APPROVED:

Agreements between certain members of
the Independent "'l.]ilhtn Air Transport
Assn. and the Air Coach Transport Assn.
relating to tenders to the military agencies.

Control relationship  between  AdlAar-
transport, Inc., and Alltransport, Inc.. and
interlocking relationships between Hans E,
Nachbur, R, O. Haller, A. 1. Floch, Al
Airtransport and Alltransport, with certamn
conditions,

Interlocking relationships between 5!1::-
man Fairchild, Pan Amencan World .
wavs and the Fi uru:lulq:l Fngine and \.ar]ﬂ 1Tt

me until Sept 24 1936, to allow furthe:
bime for L[:ll'-.ldu_rlttm 1t:|r|1'|.l-l:illlj FEAC

does not enter into discussions with Pan
American concerning the sale or purchase
of F-27 aircraft.

ORDERED:

Flving Tiger Line’s authonty to conduct
15 charter flights n July pursuant to a con.
tract with the IntLtrrmmeLntl] Commit-
tee on European .'"u!igr:qt;un amended to a
low FTL to conduct 21 Highh_

Lawrence Aircraft Service's authoriby
cinploy plluh mn l}eratlllg as  an "'n.lh'-1.
Pilot-Owner extended until sixeyv davs 1r*
decision m the Intra-Alaska Rotite inve
ﬂ.]h:}l]

Pacific Western  Airlines’ ipp!ulh (M
transfer to it of the foreign air carrier per
mit of Queen Che lr]rJ'ItL Aiarlinges  consoli-
dated with the case ivolving QCA's permit
renewal,

Investigantion of Railway !"-.pru'- Aprenc
to act as an ntenm lturml AT fiLlfh* Inr
warder and to handle air freight as an ageat
af certain direct sir carriers.

DISMISSED:

Suspension and  investigation of Trans
Caribbean Airways’ |:-mpu~.l'l to pro de Frie

eround transportation at origin point and
to provide an additional free Eu:,: 1ge allow-
ance when passengers delivered hlﬁfr!_;'-.
the carrier 24 hours ahead of flight de-
parture, The proposals have been canceled.

Delta Air Lines {mulﬂ..lint agamst certain
specthe commodity rates [‘JI‘[J]H]‘I-LEJ by Rid-
I:_”_I._ Ih|.f|1'||.|ll;,'_'|. "-.]'I'I.{_I;,_ HI.L I‘!t-.,. ]'I.]. i :':'__":':
canceled,

Allegheny Airlines application for a rout:
hetween Cincinnatt and Detroit via I"l'n (i,
Lima and Toledo, at the request of :-.*:,_-
,‘nillﬂlulu'r,

Allegheny Airlines application for a rout:

[ e
(R R

f ol
LI |
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ESSO AVIATION
TURBO OIL 35
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SYNTHETIC OI1. ONLY
DERD 2487

This imprint appears
on the nacelles of
Rolls-Royce “Dart” turbo-prop engines—the fam-
ous engines that power the Vickers Viscount. A
synthetic lubricating oil is specified because no
existing mineral oil—not even those of the highest
quality —can meet the Rolls-Royce requirements.
Several years ago, Esso Research, working closely
with British and American aeronautical engineers,
tackled the problem of developing a suitable
lubricant for aircraft gas turbines. Result: Esso

-I-IIi |

STILL THE ONLY OIL APPROVED FOR
VICKERS VISCOUNT TURBO-PROPS

Aviation Turbo Oil 35—a synthetic oil with all the
outstanding lubricating properties needed for
Rolls-Royce and other leading aircraft turbine
engines. And today, Esso Aviation Turbo Oil 35
is still the only approved lubricating oil for the
Viscount's turbo-props.

The development of Esso Aviation Turbo 0Oil 35
18 jJust one more example of Esso’s continuing
leadership in creating new and better fuels and
lubricants for the new and better aireraft of
today—and tomorrow.

_'q‘ﬁl'?. W’
8 OUT OF 10 OF THE WORLD'S INTERNATIONAL AIRLINES USE .

AVIATION PRODUCTS

between Pittsburgh and Detroit via Wheel-
g, W, Va., and Zanesville, Mansheld and
Toledo, Ohio, at the request of the appli-
cant.

DENIED:

North Central Airlines’ petition for a
waiver of restrictions on  secunty  transac-
tioms for certain of its directors for the
period July 31 to Sept. 14, 1954, a penod
when informal mail rates conferences in-
volving North Central were held.

Shortlines

» Braniff Airways has ordered Bendix
RDR-1 airborme weather radar for -
stallation on its Aeet of DC-7C aircraft.
Delivery of Bramift's DC-7Cs 15 sched-
uled to begin in September. . . . Bran-
iff's board of directors has voted a
dividend of 15 cents per common share
tor stockholders of record as of July 5.

® Calgary, Alberta, Canada, has opened
a new S1 mullion terminal at its mu-
nicipal airport. The 1,400-acre arport

has a new |nv:|r1nr rr.fm.hnﬂ svstem,

and its runway pattern n‘tf_]ud{_‘; 5,600
and 6,400 Fft, runw avs.

» Cubana has ordered four Viscount
510-40) turboprop transports for deliv-
erv late in 1958. The Cuban airline
has three Viscount 700s 1 service.
Viscount sales now total 327.

> Hawair's Afhliated Chambers of Com-
merce plan a campaign to convince
the Civil Acronauties Board it should
allow the airlines to absorb local fares
between Honolulu and  island points
in their West Coast-Honolulu  fares.
The wdea was tried out for a few months
m 1950 before the CAB clamped down
and made the carriers give it up.

P Italian Study Center completed a
program for establishment of helicopter
service in ltaly, The plan calls for a
new  Ttalian company to  operate an
5-55 service starting in 1956-57 with
flights between Rome and  Naples,
Naples and Capri, Naples and Ischia.
Maples and Amalfi and Rome and
stenna. In 1957-58, the plan calls for
cxpansion  of  service to  Viareggio,
Rapallo, Genoa, Monte Carlo and
Nice.

» Lines Aeropostale Venezolana plans
to extend its twice-weekly Panama serv-
we to Nicaragua and Guatemala this
vear. The Venczuclan Government is
reportedly completing negotiations for
the new service,

» Mexico is spending $720,000 this
vear for improvement of its atrports
and repair of airport rain damage.

> North Central Airlines will redeem
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immediately all of its 10-year 6%
debentures due July 351, 1964. The
debentures are convertible to common
stock at the rate of one share for cach
53 principal amount of the debentures.

» Oakland has published a Ilight
Selector to promote flights at Metro-
politan Oakland International Airport.
The selector affords easy reference for
information on 150 daily fhights arnv-
g at and departing from Oakland.

* Rome's Intercontinental Airport of
IFiunmicino has received a $15 million
appropriation from the Italian Mumstry
of Public Works to complete the work
mitiated under an original appropria-
tion of $27 million.

P Seattle-T'acoma International Airport
handled 107,708 passengers in May as
compared with 99,531 in Mayv, 1955.
The airport handled 470,243 passengers
during the frst five months of the
vear, an increase of 35,470 over the
same period of 1955,

*lrans World Airlines will operate
195 domestic fights daily this summer

i B 7

with 52% of its seat-miles in tourist

DC-8 Cockpit and
Engineer’s Station

Arrangement of instruments for new Doug-
las DC-8 jet airliner follows standardization
concept of the Society of Automotive Engi-
neers Aircraft Committee, Primary flight in-
struments and controls are located at the
pilots’ station (above) with two integrated
flight instrument systems on each of the
pilot's panels. This is to lessen interpretive
crrors and increase accuracy of pressure-
n|1-|:‘r'.'|l'f:l.'] mstruments. F.||gi||{3-::r'5 station
(right) has separate panel confined to sys-
tems instruments and controls.

service.,  1The airhne will have 100
flights a week n mternational service
with 88% of the seats in tounst serv-
ice,

» Varig Airlines of Brazil purchased
two liJEL]lLLd 1649As for deliverv be-
tween December, 1957, and ]me.ﬂj;,
1958. The new airplanes will be used
on Vangs Buenos Aires-New York
route,

Improvements Made

On Fokker Friendship

Improvements i the previously an-
nounced landing and takeoff character-
istics of the Fokker Friendship turbo-
prop aircraft have been reported by
F'okker following the evaluation of data
from a test program.

IFicld length for landing under sea
level, standard atmosphere conditions
now 15 estimated at 3,000 ft.; com-
pared to 3,500 ft. previously estimated
by I'okker.

Takeoft runway requirement with an
all-up  weight of 34,520 1b. is now
estimated E'It 3.850 ft. Previous estimate
called for 4,200 ft. of runway.
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1936 B.-17 Boeing Flving Fortress, 1939 The 307, America’s first four-en-

first modern heavy bomber. Revo- gine, pressurized transport. First four-
lutionized aerial warfare. engme airhner i transcontinental service.

1916 Model C, pioneered international air - 1927 The Boeing 40-A was one of America’s 1932 The 247, first 3-mile-a-minute air-
mail service, between Seattle, Wash., and earliest airplanes in transcontinental mail-  liner, set basic design for all modern twin-
Victoria, B.C. PASSCIIZET Service. engine transports,

first in the air

Keeping America
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1942 B-I9 Superfortress, world’s first nu-
clear weapons carrier, backbone of America’s
heavy bombardment force in the Pacific _ i
dunng World War 1L a

e —

1944 The Stratocruiser, spacious double-deck airliner, famed
on ll'lxm'iﬂ_u:-i “name” thghts, Veteran of 200,000,000 miles, more
than 30,000 ocean fRights.

l‘_..-:‘-._ e

— =

1947 B-47 six-engine Stratojet medium bomber, America’s current front-
line nuclear weapons carrier, being refueled in the air by a Boeing KC-97,
standard aenal tanker of the Air Force.

r

-

BOMARC. Supersonic guided missile, designed
to strike enemy aircraft while still over areas well
away from vital targets, Performance details
are secret.

1952 B-52 cight-jet Stratofortress, World's leading intercontinental bomber. Speed:
over 650 mph. Operating altitude: above 10 miles. Described by defense officials as
“the most formidable expression of air power in the history of military aviation,

4B

H{:rf:, climaxing an era of aviation achievement,
you see America’s first jet transport —along with
other Boeings that have marked significant ad-
vances in aircraft performance.

Each 1s a product of imaginative Boeing de-
sign and efhcient production. Behind each air-
craft is a tradition of leadership that began 40
years ago this month, when Boeing was founded.
During this span. Boeing created a succession of
epoch-making aircraft,

In Commercial Aviation —the pionecer 40-A:
and the 247, first modermn 3-mile-a-minute air-
liner; the 314 flving boat; the original Stratoliner,
hrst pressurized transport; and the luxurious
Stratocruiser, familiar around the world.

In Military Aviation —such trend-setting fight-
ers as the PW-9; the revolutionary B-9 bomber,
which could outspeed any contemporary fighter;
the historic B-17 Flying Fortress and B-29 Super-
fort, culminating in today’s revolutionary B-47
and B-52 multi-jet bombers.

And for Tomorrow —the 707 Commercial Jet
Transport, the military KC-135 jet tanker-
transport, and the defense weapons system
based on BOMARC, Boeing's long-range, pilot-
less interceptor guided missile,

Boeing's 40-year tradition of leadership con-
tinues to help keep America first in the air.

1956 Th_e 707, America’s first jet transport, ordered by cight airlines for delivery beginning late in 1958. Prototype holds
transcontinental transport record: 3 hours, 58 minutes. KC-135 configuration will be world’s first multi-jet aerial tanker.
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MISSILE ENGINEERING

Corporal Gives Army Nuclear Capability

Missile system provides artillery, gives commander
striking forece capable of delivering nuclear weapons.

By David A. Anderton

Ft. Bliss, Texas—"1'lic Army's Corporal
short-range  surface-to-surface  ballistic
missile 15 one example of a erash pro-
eram that has paid off.

Originally the Corporal was the Cor-
poral K, a research rocket and part of a
joint effort by Armv Ordnance Rescarch
and Development and the Jet Propul-
sion Laboratory of the California In-
stitute of Techmology., A crash  pro-
gram  took the Corporal out of the
rescarch category and into ficld opera-
fioms.  Production of the syvstem was
delegated to prime contractors  Fire-
stone Tire and Rubber and Gilfillan
Bros.

Durmg the past vear, cight Corporal
battalions have bheen orgimized and
trained, and six of these have been de-
ploved to Furope. Some of the EFu-
ropean units will be conung back soon
for rehtting with Corporal 2 equipment,
an amproved svstem now i production
for the Armyv.

Guided Ballistic Missile

Corporal differs from carlier ballistic
missiles such as the German V-2 be-
cause it 1s guided after the motor 1s cut
off as well as during the powered por-
tion of the trajectorv. The V-2 guid-
ance svstem was based on a firing table
with the powered Aight path carefully
programed before [']IL rocket was fired.

Corporal also follows a pre-set trajec-
torv, but its fhight path 15 corrected by
signal from the "frulmd using computed
data compared with the desired course.
Radio signals from the ground also cut
off the powerplant at the correct missile
velocity, feed m a range correction
velocity signal, and arm the warhead at
the Hime of range correction.

This makes it the world’s first guided
hallistic mssile, savs the Armv. That
statement  assumes—perhaps naivelv—
that the Russians have not vet gotten
around to improving the V-2 guidance
svstem.

The Corporal battalion is a means to
an end. Tts mission is to provide guided
missile artillery fire in support of a feld
army. This kind of an operation gives
the Army commander a mobile stnking
force with nuclear-weapon capahility.

Approximate maximum range of the
Corporal is 50 mi., but missions can be
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dirccted agamst targets at closer range.
The missile batteries have allweather
capability, although there is a certain
amonnt of optical tracking equipment
that 1s.a welcome aid during good vis-
thility.

The Corporal missile (XM4E1l m
the Armyv designation svstem) s part of
i tactical weapons svsktem that includes
complete handhng, servicimg and main.
tenance equipment as well as the neces-
sary ercctor, launcher and gmdance
gear.

Length of the missile is about 45 ft.,

L
L . -.
' Fa
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FIRST PUBLIC FIRING of Corporal missile
at White Sands was witnessed by hundreds
of newsmen about a month ago. A crash
program took the Corporal out of the re-
search category and into ficld operations,

diameter 15 30 . The ogival nose con-
tains the warhead, which can be vaned
to suit the tactical problem. Just be-
hind the warhead is the guidance pack-
age, contaming most of the avionic
L:qnj]:untnt in the missile,

The polvgonal section behind  the
warhead gumdance package houses a
tank which holds the high-pressure ar
used to feed the propellants to the
motors, scquence the valves and vent
the propellants,

Center section of the Corporal con-
tuns the fuel and oxidizer tanks. Lines
from them to the powerplant run along
the outside shell of the nussile i spines
rather than through the center of the
lower tank. The spincs are visible
the pictures.

I'ucl for the Corporal’s rocket motor
15 mono-cthyl aniling; the oxidizer 1s
red fuming mitric acid. The combina-
tion of these bwo propellants 1s hyvper-
golic (self-igniting), so that as soon as
thev meet i the " combustion chamber,
ignition takes place spontancously.

The rocket motor is mounted in the
aft section. our verv small trangular
fins mount the aerodvnamic rudders
and also form part of the supporting
structure for four graphite jet vancs
which protrude into the exhaust jet for
steering during the powered phase of
flight.

These small  tail  surfaces  repre-
sent the major external change from the
Corporal N, which had much larger
trapezoidal fins and rudders,

Battalion Organization

Total complement of a Corporal
battalion 15 249 ofhcers and men,
divided mmto two batteries. One of the
hatteries is responsible for the complete
technical operation of equipment and
the missile launchings. The other is a
headquarters battery with administri-
tive responsibilibies.

This organization is a recent change
from the former setup which had two
firing batteries and one radar battery
under the battalion. The change was
made last September for greater opcera-
tional flexibility.

There are three general categories of
enlisted personnel in a battalion:

e Operators, who handle the specialized
equipment in the tactical problem.

e Maintenance and repair, who are
trained for field care of the equipment.
e Common specialists, such as cooks,
clerks and motor personnel.

Operator personnel total 94, Of
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MEN OF THE 6015T Mlissile Battalion, IFt. Bliss, Tex.,

suits made of Polyvethyvlene, during fueling of Corporal.

CREW makes final check before fring.

=

these, 27 are launching crewmen, cight
arc clectromic assemblers, 39 are me-
chanical assemblers and 20 are hre-con-
trol crewmen. These men torm the
major part of the two platoons—one for
firlng and one for guidance—that make
up the battery,

Field Firings

A Corporal firing battery moves into
its tactical area in a motor convoy of a
scorc of vehicles and trailers. These
arc arranged on four sites: checkout,
servicing, guidance and launching.

T'he missiles. i re-usable contuners,
their warheads and  propellants  have
been transported to the battahon stor-

age dump by ammunition tram from
the Ordnance  ammunition  supply
depot. Procedures for handling rounds
of this and other Armyv missiles are the
samie as for smallarms or artillery am-
munition. Logistically the Armv treats
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dressed in special acid resistant

T Bl o E % o.
MEMBER of battalion wsing remote control
box to ercct Corporal on launcher,

THE 601ST Missile Battalion receives its Corporal servicing hnmu truck equipment,

missiles and .50-cal. rounds alike.

Standard flat-bed trailers and trucks
are used to move the missiles from the
dump to the checkout arca where the
Corporals are placed on handling racks.
Here begins the long sequence between
receipt and  fring. “Several hours will
scparate the battery arrival on site from
the first hring.

Mechanical and clectrical checks arc
made on the racks betore the nussile s
cleared from the checkont area.

The big 25-ton Lelourncau erector
rumbles up to the checkout area with
its power train screaming. This versatile
vehicle is used for short-haul transport
of the missile from here until it 15 fired.
The power train is a gasoline cngine
driving AC and DC generators which
in turn drive clectric motors.  Each
gigantic wheel is powered by separate
DC motor for individual drive. Six AC
motors handle the tasks of stecring.

missile motion and cooling of the en-
ginc and the other svstems in the erector
vehicle.

The driver hops out and takes a re-
mote control box from the rear section
of the erector. lle now has complete
control of the velicle from this unit
and can move it or the missile with an
accuracy of a fractional inch.

Corporal Servicing

With the Caorporal secured to the
boom of the erector, the vehicle lum-
bers to the servicing area for propellant
filling and warhead mating.

The erector operator swings the
boom through a 180-degree are to po-
sition the Corporal honzontally behind
the crector for the fucling operations.
I"'ueling  personnel in their protective
clothing prepare the two trucks for the
operation.

I'our barrels of aniline, mounted on
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A message to the Career-Conscious Engineer:

Ready to change jobs?

ADVANCED EDUCATION PROGRAM FOR ENGINEERS

You can expand your technical knowledge and achieve
advanced degrees through a variety of Lockheed-sponsored university
programs that cost you little or nothing,

TO ENGINEERS WHO LACK AIRCRAFT EXPERIENCE

Aircraft experience is not necessary to join Lockheed.
It's your engineering training and experience that count. Lockheed
trains you for aircraft engineering — at full pay.

ankhEEd AIRCRAFT CORPORATIOMN
California Division BURBANK c alifOI‘n ia

Perhaps you are not receiving a salary
commensurate with your work.

Perhaps you are dissatisfied with your
rate of promotion.

Perhaps you do not have enough scope
for your ability in your present job.

Or perhaps you simply want to move
to Southern California.

We invite you to consider the California
Division of Lockheed Aircraft Corporation
as the place to re-establish your career.

For these reasons:

Promotional Opportunities are excellent
because there are so many supervisory
positions to be filled with 46 major
projects in progress al Lockheed and
because Lockheed 15 in an expanding
development and production program.

You have more scope to show what you
can do because Lockheed projects range
across virtually the entire spectrum of
aeronautical endeavor. You are not
limited to one type of work because
Lockheed is so diversified in projects.
Moreover, Lockheed encourages and
welcomes personal initiative,

You may receive a substantial increase
in pay because Lockheed 15 extremely
liberal in direct salary and in extra employee
benefits, which actually increase the value
of your position by an average of 14%.
Moreover, engineering salaries have
just been raised 6% .

Positions are open at all levels for engineers
in fields of: Aerodynamics — Design —
Electronics, with emphasis on systems and
antenna design — Flight Test Engineering,
particularly in instrumentation —

Math. Analysis — Operations Research
— Structures — Thermodynamics — Weight.

Space prevents us from listing all the reasons
we believe you will find significant. There
are many others. But if our brief remarks
make sense to you, write us and we

can explore your opportunities at Lockheed
through personal interview or phone.

The brief resume below is simply for your
convenience in contacting us.

L“——'—”—"—_—__—____—___h_—--

E. W. Des Lauriers, Dept. €J-3-7-2

Lockheed Aircraft Corporation
Burbank, California

Dear Sir: Please send me vour brochure
detailing life and work ar LocKkheed,

MName

If you are an enginesr, please state your field of
enginearing

Home sireel oddress

s el ntome - o e

Cit y and Stale

Home phene

a single truck, carrv the fucl for two
missile rounds.  Nearby, two spherical
tanks of red fuming nitric acid, also
mounted on a single truck, are reads
for emptving into two Corporals, |

Standing by are safetv  personmel
with a fire truck, a water truck with
3 shower, and an ambulance.

Propellants arce filled by gravity from
the gimbal-mounted tanks. Decontam
mants, stored on the fueling trucks,
are used to wash down the area if eithes
fuel or axidizer is spilled.

Both are dangerouns. RIFNA is highh
corrosive and produces skin burns. Ani-
Ime is a skin irritant and has  toxic
|r||||”._""|.

A standord Armv M246 wrecker s
driven up, towing a Linn Coach and
Truck XNM143 warhead trailer carrving
two Corporal warheads. One is moved
from the tratler to the missile by the
wrecker crane and crew and 15 then

Hurricane Rocket

Instrumental rocket
chute, sea anchor and recovery lines used to

nose cone with para-
photograph  hurricancs.  Project is  under
sponsorship of the Office of Naval Research.
Rocket would provide photographs of
lrricane clond from an altitude of approxi-
mately 100 miles. The Aotation test rocket
nose cone, which is corricd aloft by the
Nike-Cajum, will contain two 16mm. cam-
erias and two free-unning beacon transmit-
ters for tracking. The sea anchor, dve
markers and spent rocket fall into the sea.
Tests by Navy to determine recovery feasi-
bility of nose cone have just been completed
near Wallops Islind, Va.
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fastened to the Corporal nese frame.
The loaded Corporal round is moved
to the launching arca for last-minute
operational cheeks and servicing. The
launching stand is brought up, set m
place and made readv to recceive the
missile. The erector positions the mis-
stle caretully above the launching table
and cases it down to the attachment
points. The Corporal has stabilitv on
the Tiuncher i winds up to 55 mph.

Lost Checks

With the muassile pliced on  the
liuncher, the hring platoon marks an
X-30 minute readiness.  Only tasks re-
maming are the pressurization of the
air tanks and last-moment checks of the
missile equipment. These will be done
on a strict time schedule during the
next 30 minutes on commands from
the batterv  control  station  nearby,
which 15 sandbagged.

An unusual servicing platform 15 in
the  launching  area.  Designated
XAMZS0EL, this unit 15 hvdraualicalls
opcrated by the operator who can rasc
the boom to service any part of the
missile.  The work area on the end of
the boom accommodates two men for
these final checkouts.

Two Firestone trucks—the XNIS01E]
compressor unit and an mr servicing
unit—stand by the launcher, Behind a
sundbageged wall is the batterv firing
station.  Also behind the wall 15 a Gil-
fillin truck which supplies the elee-
trical power to the missile electronic
components and to the remote firing
panel located cither behind the sand-
bags or in a foxhole.

Ground Guidance

The guidance platoon which moved
into its position several hours back has
been busy ever since setting up  its
cquipiment, lining up the guidance
radars and checking all the fire-control
LT,

The platoon has seven major picces
of equipment to get operational and
completelv  checked out  before  the
N-30 mark can be called:

* An/MPOQ-25 tracking radar, built In
Gilfillan, which was basically a standard
gun-laving sct adapted to the different
standards of missile operations,

* AN/MSA-6 computer, also a Gilfil-
lan unit, for comparison of actual and
desired trajectory data,

® AN/MRO-7 Doppler radio which
measures missile velocity and transmits
the control signals for certain opera-
tions.

® Three generators for supplying the
power required by these units,

* Battery control station, which is the
communication net between the sta-
tions of the guidance and firing pla-
toons,

If this were a test firing on the range
at the White Sands Proving Ground

I3
advanced <

technique Y

fighter situation
display by AVION

Fighter Situation Display
(F5D) is an automatic,
continuous indication on
a map of the aircraft
position during flight,

Developed by Avion for
the Air Force, FSD
eliminates manual coms-
putation and facilitates
pin point navigation.

Avion's flexibility and
ingenuity. coupled with
extensive experience in
Electronics., Mechanics
and Optics can better
EEIVE YOu.

Investigate the career op-
portunities in our expand-
ing organization.

AVION DIiVvISsION
__G.CF INDUSTRIES

1N O R FBPOR AT ED

200 State Highway #17, Paramus, N. |.
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ooes steady
with Lear

The faster-than-thought
speed of the Lockheed F-104A
Starfighter has been made
practicable by the automatic
flight control system designed
and produced by Lear in
collaboration with Lockheed
engineers. By damping out
undesired oscillations in all
axes more quickly than they can
even register in a pilot's
brain, Lear's 3-axis stability
augmenter provides an ease

of control comparable to a
basic jet trainer.

Lear Inc.
Santa Monica, California

there would be another picce of equip-
ment: the instrumentation van.

After cach part of the svstem has
been checked as an individual item,
the complete svstem is checked and
the platoon is ready for X-30 time.

Last Half Hour

The battery receives its target by
phone from the Army commander in
a field exercise or by program in a test
firing. The coordinates are established
and the fnng table determines the
fiight path for the missile,

Battery control takes over. The speak-
crs start the countdown of the last thirty
minutes: At anv command the time
will be X-30 munutes . . . X-30 min-
utes . . . Mark! . . . Time is now run-
ning at X-30 minutes.”

At X-30 the final operations begin,
bimic- wu:[uumu] from the battery con-
trol station. The air servicing trucks
move m and pressunze the missile to
2,350 psi. i ats air tank. The servicing
plattorm moves in also and two tech-
nictans raise the boom to the guidance
section, make a quick check, and come
down again.

Fvery five minutes the battery hears
the time h]gll.l] until the time runs at
X-5 minutes. Then the signal speeds
to a one-mnute mmterval. The launch-
mg area 15 cleared; behind the sand-
bagged dugout the firing officer hud-

dles, waiting tensely for the shock of
ignition, the roaring of the rocket mo-
|'l:|l', the rising nmu]L

The final countdown s by seconds
to the zcro mark, then by letters
through the four-sccond penod after
the firing button is pushed and before

the mussile 15 airbome. The wvoice
cuts through the tension: ™, ., . Four , . .
Thriee. .. Two .. One ... fer0. ..o

“Al"—the valves slap open and the
air free of restraimt shoves the viscous
aniline and the red-misted mitrie acid
through the lines toward the motor.

“Bl"—the propellants slam  through
the imjector head, meet n a Hame.
I'rom outside can be scen the frst wisps
of smoke and the first noises break
through the speaker’s voice.

{l '—the motor is roanng like Ni-
agara, like a wild |}'|nnturL1| nest to
vour car, like a thousand er{:dmmg
women.  The dust billows awav
rushing clouds from the base of the
launcher. Shock and noise and dirt and
pebbles splat agamst the sandbags.

“DI"—and the Corporal Lifts off the
stand balanced on a pillar of fire and
accelerates smoothly upward.

Eyes Have It

Over in the guidance station the
blaink eves of the tracking radar have
singled out the slim shape Imrn ng up-
ward and have positioned it in space

Nacelle at Cornell

Lockheed Electra power package built to 0.37 scale has been tested on the propeller
ﬂ}'?'l.‘!t'lltillll:tc'r in the 5% x 12-ft. vanable :ll:u,-;[t}' wind tunnel at Comell Aeronautical
Laboratory, The model is an exact simulation of the engine air intake ducting. Tests
were run at speeds up to the tunnel maximum of Mach 0.75 and a maximum top speed
of Mach 1.1. Tests included investigations of the effect of propeller cuffs, de-icing
boots, simulated ice formation and the geometry of the blade spinner juncture on propeller
performance.  Studies were also made on the effects of these parameters on air inlet
duct performance and pressure recovery at the engine compressor face, Comell also has
completed 50 hrs. of stability and control testing on a 1/16-scale model of the Electra.
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who

Il yours is the
penetrating kind of
mind interested in
working on tomorrow’s
precision needs of
aviation today, you'll
it right in al Lear.
Excellent openings
available in Grand
Rapids, Michigan;
Elyria, Ohio;

Santa Monica, Calif.
Write Don Cook.

3171 So. Bundy Drive,
Santa Monica, Calil.

Lear Ine., Dept.E-11,

are YOU

the engineer
can fit?

Aerodynamics
Aeronaulical design

Alrcraft electrical
systems

Automatic flight
controls

Computers

Caommunications
(aircraft)

Electro-mechanics
Electronic packaging

Flight reference
. systems

Flight instrumentation
Fractional H.P. motors
Gyroscopas

Hydraulic systems
Magnetic amplifiers
Missile controls

Mavigation systems
{aircraft)

Process Engineering

Pumps (aircraft and
industrial)

Radar

Servo mechanisms
_Systems analysis

. Test equipment design

Transistorired
circuitry

LEAR




E N ,G l‘-,IT'
¥ 4 4 |-|-" ;
i I-|_ il " =

" p Ll ":F"

S
=

1. C e e R
d .1 i W - .-r' - " Pk . :
a ] -l' i s ||.I .I. s .rr‘ 5 Y - .' =
" 'r..' . I‘. .f... o r - ¥ : i L
! _.- I.. £ =g ..' i g e : ‘I — . I‘I ". ‘l iy -I-irlF-.- e X 1 L . ] 1 .
& I W E 1] T -|. [* g

l';F'r:;".:'TE-_'lu -I= .

Will your income and location
allow you to live in a home

like this...spend your

leisure time like this®e

They can...if you start your
Douglas career now!

Douglas has many things to offer the career-
minded engineer!

...there’s the stimulating daily contacts with
men who have designed and built some of the
world’s finest aircraft and missiles!

...there’s enough scope to the Douglas opera-
tion s0 a man can select the kind of work he
likes best!

...there’s security in the company’s $2 Billion
backlog of military and commercial contracts!
...and there’s every prospect that in 10 years
you'll be where you want to be professionally,

I| c-. v o *—- .—_I;‘-" I'- .
'?-1’ i S = b

and you’ll be in both the income level dgeu;
graphical location to enjoy life to its full.,

-

T - iy -
- e T

For further information about opportunities with
Douglas in Santa Monica, El Segundo and Long
Beach, California and Tulsa, Oklahoma, write
today to:

DOUGLAS AIRCRAFT COMPANY, INC.

C. C. LaVene, 3000 Ocean Park Blvd,
Santa Monieca, California

First in Aviation

by clevation and azimuth angles and
slant range. This data goes to  the
computer which compares the mssile
position with the desired location on
the flight path which will take it
down into H]w target.

Back from the computer comes cor-
rected daty, coded to rnide the radar
beam back to the missile to correct its
flight path. Minute motions of the jet
vames deflect the exhaust blast and pro-
duce lateral components of the thrust
for course correction,

'he Doppler radio, hearing a chang-
g frequency from the beacon in the
mssile because of the acceleration of
the Corporal, translates the frequency
to a velooity., Continuously the rmadio
checks the missile speed until the cut-
off velocity is near.

Now at 60 seconds, high above the
scarred terrain, the motor is silenced by
i command signal from the ground.
A sccond  signal armms  the warhead
while the missile is still coasting up-
ward to the zenith of its trajectory.

In the gmidance vans the radars track
through the long seconds remaining in
the flight. Over the top and down the
far side of the flight path plunges the
Corporal.  In a supersonic dive, it
smashes into the target, dead just 225
scconds after it roared into life on the
firing stand.

Nearly four minutes elapse before
the firing crew knows certainly that the
missile impacted in the tareet arca.
In a tactical excrcise, it mav take much
more time to find out if the target was
hit directlv, or what was the circular
crror of probability,

During a recent test firing of a Cor-
poral at White Sands, one of the offi-
cers was asked if it hit the target.
“Yes, it hit the target.” he replied.
“How close was it?"” persisted the ques-
tiomer.  “It hit the target,” repeated
HIL'* colonel. ““That's what we aimed
at.’

Lockheed Air Service
Opens Expanded Base

Ontario, Calif.—Lockheed  Aircraft
Service, Inc. formally opened its cx-
panded base at Ontario International
Arrport, marking the consolidation of
its operations with those recently moved
here from Burbank, ‘

The LAS Ontario base began opera-
tion in 1952 and has grown to cover
93 acres. Staffed with 3,000 emploves,
it 15 now chiefly occupied with the
maintenance, repair, overhaul and maod-
theation of F-94  fghter-interceptors,
B-50s for Air Weather Service, and
PZV patrol planes. P2V-Ts also are
being fitted with jet pods.

Robert E. Gross, president of Lock-
heed  Aircraft Corp. and  principal
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speaker  at the opening  ceremony,
pointed up the prospects of LAS, a
Lockheed subsidiary. He indicated that
at least two factors, the icreasing com-
plexity of malitary planes and the un-
solved problem of personnel turnover
in the lower ranks of the armed forces,
will spell out a steadily mercasing vol-
ume of maintenance and modification
business for private aircraft hrms.
“While the military services must re-
mam _very largely self-sufhcient and be
able to keep their air fleets in a con-
stant state of readiness,” he said, “the
constant changing of staffs in the lower
ranks have made it difhcult for the Aar
['orce and Navy to have enough of the

]".nmpr:r skills alwavs. Conscquently there
1as been more work of this sort offered
cach vear to the aviation industry.”

He revealed that last vear the sales
of LAS at Ontario were S44 million.
I'loor space in the LAS base buildings
totals 367,000 sq. ft. Hangar arca is
225,000 sq. ft.; stores and cribs, 68,532
sq. ft.; shops 51,895 sq. ft.; and a radar
lab, 10,050 sq. ft. The administration

butlding, just completed, has 42,000

sq. It

Other facilitics: wash  racks, 33.-
600 sq. ft.; shipping and receiving,
6,790 sq, ft.; cateteria, 11,775 sq. ft.

Miscellaneous arcas account for an ad-
ditional 44,000 sq. ft.
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THERMAL CONDITIONING OF ROCKETS AND GUIDED MISSILES

HEATING OPTICAL, ELECTRONIC, OR HYDRAULIC AIRBORNE EQUIPMENT

WHERE CAN YOU USE
G-E SPECIALTY HEATING EQUIPMENT?

Whenever your equipment requires
thermal conditioning, General Electric
specialty heating equipment can help.

G.E. has had extensive design
and manufacturing experience in pro-
viding controlled heating for a wide
variety of applications. These applica-
tions range from giant guided missile
blankets to tiny one-inch long accel-
erometer heaters. Problems of intricate
shape, large or small size, unusual en-
vironmental conditions, and amount
of heat required have all been solved.

LET US ANALYSE YOUR HEATING
PROBLEM; a General Electric special-
ty heating expert is available and a
prompt answer 15 assured.

FOR MORE INFORMATION contact your
General Electric Aviation and Defense
Industries Sales Office or send coupon.

— ——— —

rGunernJ Electric Company
l Section C220-10, Schenectady 5, N. Y.

I Please sond me new bulletin GEA-6285,
l G-E Specialty Heating Equipment.

l [ for immadiale project
[] for reference only
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DRY COIL SERVO VALVE

FEATURING EXTREMELY LOW HYSTERESIS AND THRESHOLD

DESIGNED FOR MAXIMUM RELIABILITY IN

(ACTUAL SIZE)

Hypravric RESEARcCH

AND MANUFACTURING COMPANY
Subsidiary of Bell Airervaft Corp.
2835 N. Naomi Street * Burbank, Calif. * Victoria 9-2227

HIGH PERFORMANCE STABILIZATION

AND CONTROL SYSTEMS

Here is the first electro-hydraulic servo valve to
combine precision hydraulic design and operation,
with dependable dry coil construction —without
saerificing performance.

The Hydraulic Research Dry Coil Servo Valve
utilizes an isolation diaphragm that acts as a fluid
barrier permitting coil and magnetic ecircuitry to
operate in air for peak efficiency without danger
of contamination.

Added assurance of trouble-free performance
is provided by five internal micronic filters of cor-
rosion resistant steel, All oil passes through
three stages of filtration before reaching hydraulic
amplifier,

Null adjustments, centering springs and control
spool are all housed in the power sleeve. All are
stainless steel and are not subject to different co-
efficients of expansion. The result is excellent null
stability under all conditions. Integral construc-
tion of sleeve and adjustments, and micro finishes
reduce valve hyvsteresis and threshold to absolute
minimum with inecreased valve life a by-product.

The Hydraulic Research Dry Coil Servo Valve
is available in quantity for high performance flight
control systems.

WRITE FOR ADDITIONAL ENGINEERING INFORMATION

CHALLENGING ENGINEERING POSITIONS OPEN



VERTICAL TAIL (top) of F-102ZA mounts
avionic antennas at tip and in lateral projec-
tions just below tip. Rudder is mounted low
to reduce toll-coupling effects. Unpainted
portions of tail cone are titaninm struc-
ture, New tail with increased area is being
phased into F-102A production lines. Split
speed brake also doubles as cover for drogue
chute compartment (right). Variable nozzle
of Pratt & Whitney J57 turbojet is con-
trollable for maximum thrust curing normal
and afterbuming operations.  Afterburner
fameholder is three concentric gutter-shaped
rings. Wheel well (bottom) contains single-
point fuel filler, ground power conmnection
and other servicing outlets. Landing gear
design and production is by Menasco Manu-
facturing.

Convair Improving

F-102A for USAF

Convair's F-102A delta-winged all-
weather Interceptor is, according to
many of the military pilots who have
Aown it, an excellent airplane and a
weapon system that has an outstanding
potential,

Evidence of the basic capability of
the craft lies in the announcement that
the company is starting production of
the I-102B, aimed at even greater
weapon potentialities (AW June 11,
p. 50).

The powerplant for the B series will
be the Pratt & Whitney J75, rated m
the 15,000-1b. thrust class. One cx-
pected dividend of the new engine-air-
plan¢ combination will be improved
altitude capability to cope with the re-
}mrtcd operational altitudes of 57,000
t. reached by the Russian long-range
Bison bomber.

Other changes that can be expected
in the F-102B include improved mussile
armament, redesigned vertical tail (the
current vertical delta tail is too small
and is being replaced now with a
larger surface), and a fusclage contoured
from the start according to the area rule
instead of being later gouged and blis-
tered.

I-102As are now being delivered to
operational squadrons. The first unit
being equipped is the 327th Fighter-
Interceptor Squadron, which is pres-
ently based at George AFB, Calif.

New Fastener Created

By American Screw

Willimantic, Conn.—A new tvpe of
screw fastener is being used by North
American on their F-100s, according
to officials of the American Screw Co.
here.

Called ’I*nrq-ﬂct, the fastencr featurcs
a specially slotted head which will
permit 5-10 times greater tightening
torces.

This allows the fasteners to be
pulled up past the point where they are
affected by vibrationary fatigue, says
American Screw.

What at first looks like a slightly
skewed version of the American Screw
Co.-owned Phillips-head turns out to
be a much refined shape designed to
both hold the torqing tool in place and
give it something to work against. At
the same time, savs American, the re-
cess actually improves the fastener’s
resistance to impact.

A special driving tool is needed for
cach fastener sizc,

Torque-wise, where a Phillips-head
driver would lift out and chew up the
cerew Face at 50 in.-lh. on a 1 in. screw,
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YOU CAN
DEPEND ON

GRUEN
PRECISION’

AT THIS MOMENT

WHEN PRECISION COUNTS MOST

Flaps down...runway clear...speed 130 knots!
This is the moment of touchdown! This is the

moment when precision counts most!

MINISTOP by GRUEN—a precision part smaller in diameter
than your fist—takes command at the instant of touchdown. lts
precision electro-mechanical brain infallibly aids the pilot os he
brings his aircraft to @ smooth, gently rolling, skid-free stop.
It's another example of Gruen precision you can depend on!

MINISTOP by GRUEN is no fair weather friend, either! [t com-
pletely ignores blinding snow, slick rain, treacherous ice. . . per-
farms with famous Gruen precision always! Stopping distance is

Whatever your products...whatever your problems

reduced as much as 209 —outomatically! The pilot is free to con-
centrate on other vital duties! Greater averall safety 15 assured!

MINISTOP by GRUEN is lower-priced, lighter and more com-
pact than any other anti-skid device. Installation s easy and eco-
nomical—maintenance practically nil. Tires take less punishment—
last for longer. And the MINISTOP hos been fully tested and
proven under the most rugged conditions.

Made only by GRUEN in this country, MINISTOP is in use right
now on leading aircraft throughout the warld . . . increasing safety
and comfort . .. decreasing operating costs. Could MINISTOP do
the same for you? Why not contact us today and let our engi-
neering stalf give you the complete story.

vwhen Precision Counts Most...You Can Depend On

Grugn Pracision Praducts (A Division Of The Gruen Watch Co.), Time Hill, Cincinnati 6. Ohio

zZ - - 2T

v.v Y\

THE MINISTOP by GRUEN

... world’s lowest-priced, lightest, smallest, easiest to install
anti-skid device. Another product of famous Gruen precision,

e @ PRODUCTS



[ANOTHER BLOWOUT.
THAT BLASTED LOCKED

WHEEL PRORBLEM/:
THAT'S THE THIRD ONE THIS
WEEK, JIM,

---_ | SAME AS THEOTHERS.
_ ===- | WHEN YOU COME IN
: - 4 FAST, YOU HAVE NO

ING ACTION, TOO MUCH
BRAKE FRESSUREE
LOCKS THE WHEEL
¥ HOW DO YOU | AND IT BLOWS BEFORE
ACCOUNT FOR | YOU KNOW WHAT'S
IT, WALT ? | HAPPENING. THOSE
: SKIDS
] occur oo
ol FAST FOR
HUMAM
REFLEXES

“FEEL"FOR THE BRAK-} -

HYTROL SUPPLEMEMNTS THE
REGULAR BRAKIMG SYSTEM.
IT SENSES THE INCIPIENT

MEET ORY WILKINSON
FROM HYDRO-AIRE.HELL
EXPLAIN HOW UYTROL
HELPS YOU MAKE SURER,
SHORTER LANDINGS IN
THAT NEW SHIP

EXCESSIVE TIRE | YEAH, BUILT
| WEAR... ELAT | BY WYPRO-AIRE.
SPOTTING... | THAT REMINDS
' BLOWOUTS.ITS | ME--THEY 'VE
BECOME ABIG | INSTALLED
| HEADACHE WITH | "UYTROL" OM
| THESE SUPER-| ONE OF OUR

| SONIC BABIES, | SHIPS. I'M

' WALT. IVE BEEN | SCHEPULEDP TO
REAPING ABOUT | CHECK ITOUT
THIS"HY TROL"” | TOMORREOW,

TO PEEVENT IT.. . THENM IT RE -

W

ANTI-SKID | WONDER IF _ %—, .
BRAKING SYSTEM | THAT'S THE (. il =
AND ... | ANSWER.| TyE HEXT PAY | N i
B IN THE OFFICE

OF THE CHIEF

TEST PILOT

SKIP AND RELEASES THE BRAKE

APPLIES BRAKE PRESSURE IN
A RAPIDTON-OFF"ACTION, FOUR |
TIMES A SECOND, —

r - "
THE BASIC UNIT OF HY TROL 15
ASKID PETECTOR MOUNMTED IM
EACH WHEEL . EACH SENSES THE
SKIP AMD TRAMSMITS AM ELEC-
TRICALLY CONTROLLED SIGMAL
TO ASOLENDID VALVE IN THE
BRAKE PRESSURE LIME. FAIL-
SAFE ACTION
ASSURES BRAKES
UNDER ANY
COMDPITION.

YES, IN TESTS HYTROL HAS PECREASED
THE LANDING ROLL BY AS MUCH AS 304,
THE PILOT MAY LAND WITH BRAKES FULLY
APPLIED AND KEEP FULL PEPAL FORCE.
HYTROL PREVENTS
BRAKE ENGAGE -

- MENT PRIOR TO
WALT'S BRINGIMG UER M NOW,
MR WILKINSON. GOOP LANDING! | TOUCHDOWN AND
o THE WHEELS WON'T
o . 5, LOCK IF THE PLANE

__f “"PORPOISES]

&

WASAS NICE A LANDING AS IVE | ——=
EVER EXPERIENCED.

E‘M SOLD ON HYTROL" JIM, THAT |»—————

NOT A MARK ON THE

MO OVERHEATING OF
THE BRAKES. YEP,

SONIC FIGHTER.

TIRES.EITHEE. AND

HYTROL S "THE ANSWER
TO LANDING A SUPER-

- L L

Ryitrol Saves Tenes:

performance rec-
ords prove savings in tire
wear of 309, or more,

feye 10l Etliminates

Blow-Outs

due to skidding;
and a blow-out can cost
much more than just a tire!

ltytrol Tucreases
rénenagt Utdczation:

Hyr.ml USEers re=-
port a marked reduction of

unscheduled repairs.

due to overshoot-
ing, swinging or late take-off
rejections — and safety pays
off in dollars!

leytrol (Coxtrole

Gad Runway

ﬁ et oend

ice, rain, slush,

snow . . . all of these bad

weather “skid gremlins” are

controlled by Hytrol's Anti-
Skid Action,

is Standard

k.:"fm Equipment On:

B-47, B-52, A3D, RB-66, RF-
84F, F-100, C-130, QF-80, and
has been installed on more than
30 different tvpes of aircraft.

@

For the complete inforna-
tion on Hytrol write to:

DROAIRK

Aviation subsidiary of
CRANE CO.

3000 Winona Avenue
Burbank, California

Every Fighter, Every Bomber,
Every Trausport is Hydro-Aire
Equipped

I{ne.

NEW CONCEPT in fastening conceived by
American Screw Co. which claims tighir:rr
tightening, greater wrenchability, than any
other type known, including its own Phil-
lips-head patent.

the Torg-Set driver will be able to
crank in 250 in.-lb, before the special
driving head “strips” the slots.

The American Screw Co. intends to
employ  the same industry licensing
policy with T'org-Sct that they have
followed on their Phillips-head patent,

Lockheed Engineers
Improvise Ice Impact

Marietta, Ga.—Lockheed  Aircraft
Corp. engincers in sunny Georgia must
improvise to check effect of Arctic ice
unpact on C-150 Hereules.

An automobile is driven at 100 ft.
per sce. to simulate landing speed of the
C-150 Hercules. A 40-1b block of ice,
suspended from steel brace on speeding
car, scrapes a fuselage section lying on
Ilﬂl'lu'i.'l:l_'ﬁ'.

Hercules, turbo-prop cargo and troop
carrier that operates off short, unpre-
parcd helds, 1s being bult specifically
tor 18th Air Force.
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@l PRESSURE OPERATED POTENTIOMETERS

Outputs: Linear and nonlinear functions of
applied pressure,

Resistances: 100 to 50,000 ohms.
Ranges: 0-5 to 0-5000 psi.
Types: Absolute and differential.

Vibration Ambient: 0 to 55 cps, 0 to 500 cps,
and severe vibration 25g to 2000 cps.

Construction: Hermetically sealed.
Write for Pressure Operaled Polentiometer Bulletin

@l ULTRA-SENSITIVE PRESSURE SYSTEM

Output: 50 volts at full scale.

Range: = 34 psi, differential,

Resalution: 1 x 1076 psid,

Zero stability: Better than 1 x 1079 psid.

Write for Bulletin EPMS

" 4l RESISTANCE BRIDGE PRESSURE PICKUPS

Sensitivity: 5 mv/v at full scale.

-  Ronges: 0-10 to 0-1500 psi.
Types: Absolute and differential.
Construction: Hermetically sealed.

Write for Bulletin No. 7

@0 rATE OF cLMB
Outputs: 5 volt signal and/or dial indicator.

Range: = 25,000 ft./min.

Time constant: (.2 sec. at sea level to 2 sec. at
50,000 ft.

1

Write for Vertical Speed Transducer Bulletin

-i
- 4l RESISTANCE THERMOMETERS

Resistance: 5 to 500 ohms at 32°F,
Materials: Platinum or nickel,
Range: — 350 to +~2000°F.
Types: Liquid, surface, gas.

Characteristies: Corrosion proof, severe vibra-
tion ambient, fast speed of response.

Write for Resistance Thermometers Bulletin

““For Transducers See Trans-5onics’

7’&@%4-30#&21, Inc.

P.O. BOX 328 * LEXINGTON * MASSACHUSETTS
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SPECIAL AIRCRAFT PUMPS .,

Eastern Aircraft Pumps
aré extremely small in
size and light in weight. They
are built to meet all appropriate
government requirements under
exacting conditions.

Si1x series of Eastern pumps described

are representative models from the entire

range of Eastern units, and provide
a wide choice of performance
characteristics.

Special model pumps or completely
new units can be custom-made

Lo your project.

THE 1700 SERIES is the smallest and
lightest line of pumps ever made for de-
livering a small, vel accurate, volume of
fluid against high pressures while operatin
at high speeds. When close-coupl hi

motors, the size of the motor and
pump combination remains small and light
in weight. They are designed to meet rigid
military specifications governing aircraft in-
stallations. Listed are a few of the many
special pumps tailored to meet special re-
quirements,

THE- 1200 SERIES was designed to meet
the requirements for greater Aow than the
1700 Series. The displacement of the small-
est pump in this series is 0.0154 cubic
inches per revolution. The largest pump
hos a placement of 0.0768 cubic inches

r revolution. This serics operates satis-
actorily between a temperature range of
—65°F to +160°F. They handle pressures
as hah ns 1,000 p.s.i. and can be driven at
speeds up to 6, R.P.M.

THE 1100 SERIES has similar perform-
ance characteristics to the 1700 Series. The
displacement of the smallest pump in this
series is 0.0083B cubic inches per revolu-
tion,

1101-5 is Range-mounted pump. JI02-108
is specially construcied of corrosion resis-
tant materials; bronze housing, bronze
gears, monel shafts, carbon bushings and
synthetic rubber seals—designed to handle

~degreasing liguid,

THE j4i0 SERIES Pumps are multi-ele-
ment units of minimum weight and size de-
signed to perform satisfactorily under severe
conditions of low temperaiure and high
altitude. These pumps have an aluminum
housing, steel gears and shafis, synthetic
rubber seals, and carbon bearings. The
multi-element pumps are designed (o meet
requirements for scavenging and lubricating.

THE AR SERIES are commonly used as
emergency siand-by fuel pumps. Motors are
1/50 H.P. aircraft type, 4500 R.P.M., avail-
able for 12 or 24 volt D.C. Size 67 x 4-W"

-33". Weight is approximately 2-1% 1bs.
s are consfructed of aluminum; and

?’"5?_'“:"’_5 anical rotary ‘seals.’

THE 100 SERIES is a continuation of the
1200 Series for still greater flow require-
ments. The displacement of the smallest
pump in this series is 0,104 cubic inches per
revolution. The largest Eum in this series
hat a displicement of 0.365 cubic inches
per revolutiom. Operates between a (empera-

sures up to 1800 p.s.d.g.; speeds up to 3450
'F[ M = i

Write for Aviation

Products Bulletin 330.

ture range of —65°F. to 4-160°F. and pres-:

for complete
testing of

aircraft components

Actco has [acilities unmatched in
the United States to test your product
for qualification to military specilica-
ticns., (AN approval)

Write for book:
“"How Aelco can help you.™

AIRCRAFT EQUIPMENT

TESTING COMPANY
1806-12 FLEET STREET
BALTIMORE 31, MD.

America’s First Independent
Aircraft Testing Laboratory
Hydraulic, pneumatic, electric (400
cycle, AC-DC) and mechanical
IN FLIGHT TESTING!

PRODUCTION ENGINEERING

The atreraft industry may have to re-
view its machine shop equipment in the
light of the Glenn L. Martin Co.'s ex-
pericnce in machining the largest pro-
auction torging tabricated vet for air
[rImMe use,

The 2,500-1b. forging is a wing spar
member for a Martin B-57  tactical
bomber modified for larger engines,
presumably the Pratt & Whitney ]57s
planned for the B-57D model. Current
powerplants are Wrnght J65s.

The forging was handled in the Mar-
tin shops on standard equipment, but
mgenuity  and  improvisation  were
nceded in large quantities. Five major
operations were done before heat-treat-
mg and six fAnish machinings were
done afterward; 66 production tools
were used in the operations.

“Machine tools normally considered
adequate for normal airframe work are
too small for large forging work,” said
E. H. Parks, supervisor of Martin's
Detail Process Planning Section. “"We
would be able to reduce the tooling re-
quired for this job if machines were
available to perform all the operations
n one position.”

Size of the finished part is 15 ft. 7 in.
long by 46 . wide and 6 in. thick,
Parks says that if production volumes
were higher, it would be cconomically
feasible to call for a more refined forg:
mg to reduce the number of machming
operations.

The ftorging 15 made on an 18,000-
ton press by Bridgeport Brass Co.,
Adran, Mich.
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NEW FORGED SPAR FITTING contrasts with earlier model (above) in size of hole available to take larger engine. Forging has been rough

Big Airframe Forging Challenges Martin

L e ™ - -

FLAH.IHG IS FIRST machining operation on this 2,500.1b. 75 S aluminum forging for
the wing spar of a modificd Martin B-57 bomber, Excess material is removed in this step.
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EARLY SPAR FITTING was limited in ability to take larger engines by distance between
upper and lower spar chords. Forging was necessary for larger and stronger structure.
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machined and anodized at this stage; it is sent back to Bridgeport Brass for heat treatment and returned to Martin for finish.

AVIATION WEEK, July 9, 1956

67



0N THE GROUWD
Simulators are the
onlly sure way

lo train jet pilots

LIMNK F-102 SIMULATOR. DEVELOPED BY
LINK AVIATION, IN COOPERATION WITH

WRIGHT AR DEVELOPMENT CEMNTER, USAF

Air power depends upon pilot efficiency. And the cheapest,
shortest, surest way to give a student his ground training is
to have him “fAy” a simulator that really reproduces all

conditions of flight.

An example is this Link F-102 Jet Flight Simulator which
gives interceptor pilots the full range of flight experience on
the ground. The new F-102 is the first U.S. simulator to
utilize the DC method of computation, thereby improving
computational accuracy and simplifying maintenance.

Only in the Link F-102 do you find such advances in realistic
flight simulation as linear interpolation, automatic amplifier
checking and improved dynamic performance.

This kind of progressive engineering is constantly at work
at Link to give America more and better equipment, and
better value for its defense dollar,

Pioneer and World's Largest Producer

of Jet Flight Simulators BINGHAMTON, NEW YORK

USAF Contracts

FFollowing 1s a list of unclassibhed con-
tracts for $25.000 and over as rcleased
by Air Force Contracting Ofhees:

NEADQUARTERS, SHELBY "il DEI'OT,
Wilkins AF Siation, Shelby, Ohio,

Douglas Alreraft Co., Ine, Long DBeach
Div., Long Heach, Callf.,, misg¢,, spare paris
[or maint. platforms P/N 18203 ;
K5415602 : aclt ene. traifler and $220-750422-
7 Eng truck P/N K5H4GE550, 684 en.,, (PR
WL-34 7833, 547860), $40,601.

Aeroquip Corp, 300 South East Ave,,
Jackson, Mlch.,, hose assemblics, 14648 ea.,
(PR WIL-648281-1, 548288), $11% 818,

Mevmonr Wallns & Cao,, 1200 5 2th 3t
Et. Louir 4. Mo., coveralls, anti-{x; 1t¥yhne
AMB-2 iaw spec MIL-C-9277TA, B1i4 ea.,
(IFE 13-602-56-59), $371.960,

Boeing Airplane Co., Septtle Div.,, 7755
[, Marpginnl Way, Seattle 14, Wash,, spare
piarts for 8200-903300 towbar, R220-Fi0144
holst acft towbar 5§2111. F52114, Tir,
Fa2221, eng sling assy, FG2231 Daolly assy,
Fal245 Dolly assy, FE2274 tir, F85841 acflt
e nee malnt stand, FE5834 tall support
Fahiogd fin folding Jack,- FaeOTH  dolly
F66156 hoist, FE6182 truck FE817Y9 dolly,
and FE6202 dolly, 212 ea., (PR WL-547883
thru 547896 and WL-547900 thru 547006),
£20.914.

Barry Controls, Inc., 700 Pleasant St
Whotertown 72, Mass, mounts, 66450 ea.,
(PR WL-548101-1, H4R3I82-1, 54R3INT), Fd3,.-
HoN.

Arrowheand Habber Co., 2350 Cuarry St
Long Beach, Calif., fAexible duct, ho=e air-
duct, sleeve and nipples, 100206 ea., (PR
WIL-548218-1.2. 548242 548254, a47484),
20,016,

Kecony Corp.,, Reco Producte Div, 150
Nasaau St., N, Y., air conditioner type Ad,
W60 ean., (PR WL-405474), %1,452,680,

sStewnrt Steel Products, Ine., 1785 E. New
York Ave., Brooklvyn 7, N. Y., traller, com-
pressed Gas oyl 1 ton cap, type MB-Z, 3
en,, data, total $52,180, (PR WL-547680,-1).

Auburn Rubber Co., Inec., 725 W. 11th St
Auburn, Ind,, sheet, gyn rubber solld smooth
finigh iaw =pec MIL-H-6855, (IFE Ji-602-
26-1182), B172% 8q. ft., $42,812.

HEADQUARKTEDS, Middleton AMA, Olm-
ated AFRB, Middletown, 1'a.

Irving Alr Chute Co., Ine,, 1315 Versailles
Ioad, Lexington, Ky., canopy, ribbhon type,
645 en, 355662, IFB PR MA-G62T26.

Hellanes Mfg. Co., 350 Fifth Ave, New
York 1, N. Y., canopy. ring slot type, 4820
en, $221730, IFB PR MA-662T345,

Reliance Mg, Co., 450 Fifth Ave,, New
York 1, N. Y., pllot chute, 21600 ea, $100440,
IFB PR MA-6627322,

The Liguidemeter Corp., Skillman Ave,,
Hoth & ATth Sts., Longe Island City 1, N. Y.,
indicator, oil, quantity, 475 en, 29017, IFB
PR OC-TORATHE, TORITT.

Genernl Eleetrie Co.,, Weat Lynn, Mnass,
Indicator, position 1, %41 ea, 331394, IFBE
PR OC-T05376, 705377,

Hell Aldrcraft Corp., (Helleopter  Divi-
gion), Fort Worth, Tex,, irnnp maintenance
91 each H-13 tvpe zircraft, 91 ena, 177552,
PR MA-T18718.

Helinnee Mg, Co. 400 Fifth Av
York 1, N, Y., riger, 17H3 en, §235
'R MA-GB27254.

The Liguidometer Corp., 41-00 a6th St.,
Long Island Clty 1, X, Y., Iindicator, Tiquid
guantity, . 90 an, F2E620, RFP PR MA-
GO98775, BBRE63,

AMO, Wright-Patterson AFE, Ohio.

Standard Coll Prodoets Co., Ine., Kolls-
man Instrument Corp., Emmericlk Optical
IMv., 80-08 45th Ave., Elmhurst, N.Y,., type
MA-1 true alrspeed computer and trans-
mitter, 1086 en., (PR PEGISELIDY, 538,327,

Kearfott Co., Ine., 115 MeBride Ave,
Little Falls, N.J., indicators, master, 7450
en., controls, directional gyro, 5898 ea., con-
trols slaving, (PR PE 673542), %2,663,080,

The Genernl Tire & Rubber Co.,, 1708
Englewood Ave,, AKron, Ohlo, wheel assys,
pelt data, 650 ea., (PR 00-542989), %£36,724.

., o
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standard Coll Products Co., Ine, Kolls-
man Instrument Corp., Emmerick Optical
Diy., 80-0% 45th Ave., Elmhurst, N.Y., type
A-1 machmeters, 1237 ea., (PR 658384583,
ROE491 and 6A5842), FIGRATO,

Mitchell Camern Corp., G666 W, Harvard
gt.. GGlendale 4, Cal., 16mm motion plcture
camera, 11 ea., $omm motion picture cam-
orp, 5 en, motors for 16mm motlon picture
cameras, 9 ea., (MIPR RE6-10T7-238376 G
6/1/A80, RH6-51-23375 G GM,IG/AS0),
2110,662.

Allen B. DuMont Laboratories, Ine., 750
Bloomfield Ave,, Clifton, N.JI., radio nolse
testine program, (PR OG6T1417), $140,500.

Charles Beselor Co., 219 8, 18th 3t., East
Orange, N.J., projector, type 1, size B, §5T
ea., (PR 600070), $85,727.

Central Commereial Co., 332 5 Michigan
Ave,., Chicago 4, 11, Inerease in quantity
of spare parts, (PR 180879), §41,786.

Model Engineering and Mfg., Ine., ?'-'irl'tlh
[Lake St,, Bovne City, Mich,, Indieator, posi-
tion, landing gear, 3203 ea., individual indi-
cating, 775 ea., (PR 8358443), §37,a94.

(i. Felsenthnl oand Sons, Ine, 3500 N,
IKedzle Ave, Chicago 18, TlL, plotter, type
B2A, 35000 ea., computer, tyvpe X-1, 5666
ei., (PR MA 588761 and MA 5H38766),
206,278,

Lenr, Ine., 110 lonia Ave., Northwest,
Grand Rapids, Mich.,, control:; roll and
piteh, remote attitude indicator, type JM-1,
2% ena., (PR PE 635803), $29,555.

stamndard Coll Products Co., Kollsman
Instrument Corp., Emmerick Optieal Div.,
K0-08 45th Ave,, Elmhurst, N Y., tyvpe K-i
nir speed indieators, 2028 ea., (PR PE
GAGEED and OC G45079), 225,629,

Hadio Corp. of Ameriea, 11519 W, Olyvm-
pie Blvd.,, Los Angeles 64, Calif., headset,
ndapter, microphone, MX-1646/AIC, 18731
ein., (PR GE9258), $654,358K,

Genernl Electrie Co., 2000 Far Hills Ave,,
Davton %, Ohio, generator, 70 e, geéncr-
ator, 4 ea., control panels, 2123 ea., (PR
BdDn64), 31,737,193,

Continental Aviation & Englineering Corp.,
12700 Kercheval Ave,, Detroit, Mich.,, J-%-
T-9 engines, production tooling, (PH 202525
nnd BT4624), F5.312,.764,

General Eleecirie Co., Schenectady, XN.Y,
type E-31 tachometer indicators, 72 en.,
(PR 705363 and T05354), $37.604.

American Machine & Metals, Ine,, Tnited
States Gauge, Sellerasville, Pn,, gage, pres-
sure, manifold, direct indicating, 2 inch
sizge, 10-7Y6 Inch type MS Z8015-1, 1144 ea,,
(PR OC 705353 and OC T05354), 252,097,

HEADQUARTERS AMC, Wright-I'atierson
AFEB, Ohio.

The Glenn L. Martin Co., Baltimore, Md.,
furnish specionl components for fuel system
inatallation and adaptation of spare parts
for B-5TH alrplanes, (PR 11303), 320,000,

Lockhesd Alreraft Corp., Burbank, Calif,,
twenty-five hourg of Aight testing of one
turbo=-prop eéngine, (PR PA 217411), $63,-
163,

Gilddings & Lewis Machine Tool Co., 142
Doty S5t. Fond du® Lac, Wis, numerieal
director savstem, congisting of electronke
computing director, tape recorder and regu-
lated power supply, and furnighed with
operating supplies and spare parts, 4 ea.,
paper tape preparation desks, 12 ea., auxil-
iary test equipment for director syvstem, o
zets, (PR T08578), §901,323.

Bill dack Seientifie Instrument Co,, So-
lana Beach, Calif., spare parts f{or type
S=11 eamera, 16 items, computer assembly,
15 ea., power agsembly, 6 eax., power sup-
ply, 16 ea., (PH MO-664063), 329,330,

Wilerox Electrie Co,, Ine, 14th & Chest-
nut Sta, Kansas, Mo, data (PR PE-
GTOTED), £34,345,

Bell and Howell Co., 7100 MeCormick
Ri., Chicago 456, 11, motion picture camera,
16mm. 25 ea., photographic printers, 13
ea., (MIPR RLB-D1-2533T75-(3), $66,014,

Abrums  Instruoment Corp., G00=-620 [
HShilawasgses St, Lansing, Mich.,, modifica-
tion kits for tyvpe B-9%4 intervalomeéeters,
S556 ean., spare parts and data (PR AO-
664112), $28.,067.

GGeneral Eleectrie Co., Specialty Heating
Equipment Seéction, 10 Alansion 8t., Cox-
sackie, N. Y., cover, camera, electric heated,
1446 ea., (PR MO-664085), $19,858.

The Bperry Ramnd Corp., Sperry Gyroscopa
Co., Div,, Greats Neck, L. 1., N. Y., trans-

.. « about Design Testingl
of Complete Systems

The Servomation® Building Blocks, as
a design and test lab, have wide applica- I

tion in the development and synthesis of
contro]l systems of drone aircraft; control
and guidance systems of puided missiles;
and automatic aispecd and altitude con-
trols. The Building Block computer com-
ponents are available as 60 or 400 cycle =
units, and a-mciﬁm]li.r packaged so that
individual units can be installed as part
of an airborme control system for pre-
liminary flight tests before the final design

is frozen,

As o desigm, analysis, and test center, I
the Servomation® Building Blocks offer
the desigm engineer equipment that fea- 2
tures exceptional flexibility and ease of
operation. Servo control systems can be
quickly mocked-up and tested, with the
wide woriely of standard servo compo-
nents, external patch cord and jackboard
connections, and the versatile Servoboard ®
and Servoscope® components of the
Building Blocks. Closed loop character-
tics can be predicted and pre-production
“bugs’’ eliminated. The Building Blocks
also allow wou to change design para-
meters in the mechanical part of the sys-
tem simply by rearranging or substituting
components.

In addition to its function as a design
and test lab, the Servomation® Building
Blocks can also perform as an automatic
production control system, data process-
ing center, and electro-mechanical com- I
puter,

For the [ull story on the Servomation®
Building Blocks, please fill in your name
and title in the section below. Attach it
to yvour company letterhead nnd mail it

to me. Z

Chief Contraol
Systems Enginaer

Elsetro-machanical
Control Svstems and
Camponents for Industry by

OF AMERICA

Tom Westover, Dept. WE-4
Servo Corporation of America
20-20 Jerfcho Tpke., New Hyde Park, L.1., N.Y.

I Please send me more Information on
servamation® Bullding Blocks.
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~hp- 400AB, {or general ac
measurements. Covers 10 cps
to 600 KC, 0.3 mv to 300 v,
Accuracy = 29, 20 cps to 100
KC. 10 meeohm input imped-
ance plus 25 ppf shunt insures
circuits under test against dis-
turbance. Readings direct in
volts or dbm. §200.00

~hp=- 400D, hichest quality,
wide range, maximum useful-
ness, Covers 10 ¢ps to 4 MC,
0.1 mv to 300 v New ampliher
circuit provides 56 db of feed-
back, (mid-range) for ultimate
stability. 10 megohm input im-
pedance prevents disturbing
circuits, Sealed or long-life elec-
trolytic condensers; rugged,
trouble-free. $§225.00

-hp- 4108, industry’s stand-
ard for vhf-uhf voltage meas-
urements, Wide range 20 cps
to 700 MC, response flat within
1 db full range. Diode probe
places 1.5 ppf capacity across
circuit under test; this plus 10
megohm input impedance pre-
vents disturbance, Instrument
combines highest quality ac
voltmeter with dc voltmeter
(122 megohm input imped-
ance) and ohmmeter covering
0.2 ohms to 500 megohms.
5245.00

ST Cxs £

New -/p- 400H Vacuum Tube Voltmeter combines
broadest usefulness with wide voltage and frequency
coverage, and the greatest accuracy ever offered in a
multi-purpose voltmeter.

On line voltages of 103 to 127 v, accuracy is == 19 full
scale, 50 cps to 500 KC; == 29, 20 cps to 1 MC, ==
5%, 10 cps to 4 MC, Readings are direct in db or volts
on 5" mirror scale meter; 12 ranges cover 0.1 mv to 300
v. High 10 megohm input resistance minimizes loading
to circuits under test. Stabilized amplifier-rectifier with
feedback loop gives high long-term stability; line volt-
age changes as great as -- 10% cause negligible varia-
tion. Overvoltage protection is 600 v on all ranges. High-
est quality, rugged construction throughout. $325.00.

CALL YOUR -hp- REPRESENTATIVE
FOR COMPLETE DETAILS

HEWLETT-PACKARD COMPANY

3691K PAGE MILL ROAD = PALO ALTO, CALIFORNIA, U.S.A,
CABLE "HEWPACK" = DAvenport 5-445]

Field Engineers in aoll Principol Areos

Data subject to change withont notice. Prices [.o.b. factor).

@ Quality, value, complete coverage in voltmeters

mitters, type C-2, 120 en,., compensations,
transmitters, 1621 en., (RFI' PE-635915),
547,734,

Bruno-New York Industries Corp., New
York, MN. Y., MX-1646, 162853 en., data
(PR G42600), $428,176.

Bendix Aviation Corp.,. Fioneer-Central
Div., Davenport, Iowa, transmitter, rate
of flow, type J-T, 1247 ea., ('R 673527),
2640082,

Genernl Elecotrie Co,, Hotpoint Co, Irv,,
GO0 W. Taylor St, Chiecago, 11, accel-
eraled amortization, (PR PE-6T3985), §26,-
V42,

Motorola, Ine., 2710 XN, Clvbourne Ave,,
Chicago 14, IIL, indicator, range¢ and axi-
muth, 28 ea,, (PR 601860), $92.291].

Stromberg-Cnrlson Co,, Div, of General
Dyvnamics Corp., 100 Carlson Rkkd., Roch-
egter, N, Y., radio beacon, 1170 ea., (PR
18088% and 642672), $1,870,010,

Fuirchild Engine & Airplane Corp., Fuir-
child Aireraft Div.,, Hagerstown, ald., test-
ing of power plant installation, (PR PH-
205049), $60,002,

Pustushin Aviation Corp., 5651 W. Cen-
tury Blvd.,, Los Angeles 45, Calif., pylon
assemblles, parts and data, 162 ea., (PR
672512-1), $124.108.

sperry Rand Corp., Remington Hand
ITnivac, 1902 W. Minnehaha Ave., 5t. Paul
Wi, Minn., modification equipment for
AEDC data reduction system, (PR 194116),
$156,982,

Vard, Ine., 2981 E. Colorado Blvd., Pasn-
dena, Calif,, facilities for the production of
J-507 engine components, (PR TOETO1), $74,-
T35

Hyecon Manufaeturing Co., 2061 E. Colo-
rado St., Pasadena, Calif., lens cone, 36
inch /4.0, for KA-10 camera, 4 ea., (PR
143051), £49,700.

Aireraft Radio Corp.. Boonton, N. J.,
transverter ARC type TV-10, 3566 ea., dyna-
motor DY-86 (ARM type D-10A-28Y, I0
ed., spare parts and MTETE, bulk malnten-
ance data and engineering data lot, (PR
PE-180882 and GE-642862), §120,188,

I. T. E. Circunit Breaker Co., Philadelphia,
FPa., soguisition and installation of press,
(PR 871042), $36,675,

Alrtron, Ine., Linden, XN, J., spare parts
for CFE equipment, 9 Iteme, (PR SA-
611411), $108,203,

RKadio Corp. of Americn, 11818 W,
Olympic Hlvd., Los Angeles 64, Calif.,, radio
recelver seta, 236 ea., (PR 168043, 168043-1,
180888, 642710, RO6-T35-11), ¥1,186,387.

Bendix Aviation Corp., Eclipse-Ploneer
Dw., Teterboro, N. J., central air data com-
puter system, (PR OBIGBET and B35987-1),
¥2,8158,682,

Lear, Ine., Lear-Homee My, Elyria, Ohlo,
pump, pressure, oil free, 85 ea, dehyrator
168, eun., controls, pressurizing, 160 ea.,
(PR 6355K3, 635584, 635587, G355K8, 642702),
$86,430,

Bendix Aviation Corp., Red Bank Div,,
Eatontown, N. J., generators, alreraft, DL.C..
=00 amp, 40 volt (Inst), 150 ea., panels
conirol, DL.C., generators, high temperature,
150 e&a., generators, alreraft, IDLC., 200 amp
40 volt (sparex), 97 ea., (PR-PE-630636 and
I"E-6d5632), $200,417.

Bell and Howell Co,, 7100 McCormick Rd.,
Chicago 45, Ill., model J printer, 12 ea..
maintenar-a data, 1 lot, (PR 598308, 595081
and 599:.3), 555,636,

AC Spark Plug Div., General Motors
Corp.,, Flint 2, Mich.,, gun-bomb rocket
slght, type A-4,6687 ea., spare components,
spare parts and data MT & TE, (PR 70d-
778 and 421261), $2.834,880,

General Communileation Co., 681 Beacon
=t., Boston 15, Mass,, radio recelver, R-bod/
ABRR-8E, 323 ea., radio receiver, R-aa/ARR-
3B (=signal corps), 12 ea,, technieal publica-
tions, (MIPR RO3-6890160-85C-01-23 and
Amendment 2£1), £204,530,

J. A. Muopurer, Inc,, 37-01 3lst 5t, L.L
Clity 1, N. Y., camera =2et, still plicture,
KS5-12, 41 ea. engineerine data, 26 sets
Malntenanee data, 1 lot, (PH MO-698574),
18,831, -

0. E. Szekeély and Associntes, Commerce,
G, rack assemblieg, electrically operated,
type T-1A, 1656 ea., engineering data and
maintenance data, =2et, maintenance data,
got, malntenance parts, lot, (PR WH-408-
276), $352,5680.
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Beuson Lehner Corp., 11530 Olympic
Blvd.,, W. Los Angeles, Calif., oscillograph
trace flm reader, 1 en., electric typewrite,
1 en., electroplotter, 1 ea,, decimal conver-
ter, 1 ea., (PR ATI-56-LP-112), $31,804.

Bill Jack Scientifie Instrument Co., So-
lana Beach, Callf., Incorporation of spare
parts exhibit, (PR 671442 and 636235),
EG1,270.

DAYTON AF DEIMOT, Gentile AF Station,
Dayton 10, Ohlo.

Bendix Avintion Corp., Bendix Radio
Div., Baltimore, Md., 18 items of var quan-
titieg for relay assemblies, switches, tuning
U'nit-RF, nuts, relays and contact-assy,
22T,220.

Rendix Aviation Corp., Bendix Radio Div.,
Baltimore, Md., 42 items of var quantities
for colls, transformers, transformer assy,
acrews, clamps, cireuit brenkers, capacitors,
switches, screws, tuners, shafts, $72,756.

Kudio Corp. of Amerien Tube Div,, 15th
and Federal St=, Camden 2, N. J. Connéec-
tor plugs, 5000 ea, and telephone jacks,
5000 ea,, (PR G28584), $5649,750,

Bendix Avintion Corp., Bendix Hadio
Div,, Baltimore, Md., ¥ items of var guan-
titles for relays, capacitors and malnten-
ance partg for airborne radio communica-
tlon equipment, $96,53%,

Western Electrie Co., Ine., North Caro-
lina Works, Chatham Rd,, Winston-Salem,
N, ., ltems of test lends, switches, relay
nssyvE, capacitors and terminal lugs, $20.-
Ga 9,

Phileo Corp., 4700 Wissahicken Ave,,
Fhiladelphia, Pa., 202 items of malntenance
parts for airborne radar equipment, £46,-
a24d.

standard Electrieal Products Co,, 2240
. Third 8t., Dayton 3, Ohlo, 6% items of
resistors, var quantities, In a/w specifica-
tion MIL-R-11A dtd 17 Feb 53, amdt. No.
# thereto dtd 4 Bep 53 and supplement No.
1A dtd 9 Jun 54, GE-690038, GE-6587131,
GELIES04, GE-830033%, GE-550155, GE-
GEN1RS, GE-GH0161), F2T.H16G,

Bendix Aviation Corp., Montroses Div., 5.
Montrose, Pa., armature-dynamotor Bendix
Ited Bank P/N RD-49%25-1, 500 ea.,, (RFFP
A3-604-56-278K), $37,225.

Molided Insunlation Co., 3356 E. Price St
Philadelphia 44, Pa., insulator-antenna
gtrain MX-2T0/AR in a/ USAF Dwg 47
B-40873 except that detailed dwg ATB40874
shall be with JAN-1-10 steatite, grade Lo
or better, 6560 ea,, Iinsulator-antenna strain
MX-2T3/AR in a/w USAF dwg 47 B-403873
except detalled dwg 4TB40874 sall be with
JAX=-1-10 steatite graode L4 or better, 180040
pi., (IFB 33-804-56-117), $29.350.

The Jagckson Electrical Instroment Co,,
18 5. Patterson Blvd.,, Dayton 2, Ohlo,
junction box J-228 ()/ARN-14 in a/w
military specification MIL-J-E083 dtd 14
Oet 52 and amdt No. 2 ded 3§ Mar 64, 137
eft., engre data, maintenance data, (RFP
H34-604-56-2154), ¥634,156,

Sheffield Corp., 721 Springfield St., Day-
ton 1, Ohlo, page, internal comparator
bench type Sheflield P/N N-6, 14 ea., com-
mercial data, (RFP 33-604-068-12833), $313,.-
S,

Afrerenft Peodoets Co., Church Hd., and
Crooked Lane, Bridgeport, Pa., tesl set
pitot stitie, tvpe MB-1 in a/w specification
MIL-T-50768A and amdt F2 dud 18 Oct 64,
except that paragraphs 3,12, 4.2.1., 5.2, &.4,
a.4.1, and 6.3 are releted, 300 ea,, handbook
datn, (IFE 33-604-56-138), £X2.350,

OFFICE OF !'1{'11'_::"'i"l"ill"'ﬂL HESEAKCH,
ARDC, ', O, Box 134956, Baltimore 3, Mil,

The Board of Trustees of the University
of IlHinols, Urbana, I, rescarch-sudden
expansions in compressible flow, (AF18-
(GO0)-392), jobh, F25.417.

The Trustees of Columbin University, in
the Clty of New York, M. Y., N. Y., re-
senreh-stochastie  processes and related
problems of statistical Inference. (AP15-
(G00)-442), job, F29.490.

Syrncose University, Syracuse 10, N, Y.,
research-study of paramaenetic resonancae
in semiconductors, (APFLR(EOS)-50), job,
40,000,

The Board of Trustees of the Leluand
Stunford, Jr. Unliversity, Stanford, Calif.,

VH.FECommunications
Receiver

# that hng a frequency range of 50-200 mc

* that is continuously tunable over the
entire frequency range without switching

e that has AM-FM-c.w. selection
* that has variable bandwidth

I This VHF Communications Receiver

mdfﬂﬂlﬂrfﬂhﬂi E:]r:'n E-nt'.lii_ﬂln fill the

or n quality, general pu

I unit that mpﬁ be used both in lnhumﬁ

work and in the communication feld,

Built to the most exacling standevds, this

I receiver also provides: I

* automatic noise limiter
o exclusive squelch circuit

l o patented 727 bandspread dial with a I
resaolution of 0.19%;

» maximum miﬂ:ﬂ? 1 micro-volt in-

I put or less will produce a 10-db signal
plus noise-lo-nolse ratio over entire fre-
quency range
* high frequency stability: less than
0.08% drift over line voltage range of 105

125 wolts . . . over ambient of—=10°C to
+60"C temperature and 0 to 857 humidity

® less than 50 micro-micro watts radinted
local oscillator power

Our VHF Communications Heceiver is
being used in general communications
work; in the laboratory to calibrate other
receivers; flight- testing: control tower;
telemetering: propagution studies; evalu-
ating traunsmitters: and meteor research.

_For the full story on our VHF Commu-
nications Receiver, please fill in your
name and title in the coupon below, At-
tach it Lo yvour letterhead snd mail to me.

_ful'E.F. 'Cf_'%-j v

Staf! Engineer
Radio Engingering Dept.

Electro=mechanical Conlrol Systems
and Components for Industry by

+ CORPORATION
' OF AMERIC,

Jules Cardon, Dept. C-5
Servo Corporation of America
I 20-20 Jericho Tpke., New Hyde Park, L.1., N.Y.

Please szend me maore information on
V.H.F. Communications Recelver.
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PLANE FAX

CALIFORNIA

by STANDARD OIL COMPANY OF

Flving the world’s shortest airline run. Dick Probert’s
Avalon Air Transport planes average 17 minutes a flight
over the 32 miles between Long Beach., California. and
Avalon Bay on Catalina lsland. The route iz one of the
world’s bhusiest, too, with up to 47 flights a day, and a total
of 13.000 ecrossings and 75.000) passengers carried since
the first Hight in August of 1953.

“The open sea is one hig airport for our Grumman
G-21's.” =says Mr. Probert. “so our over-waler flights hold
few dangers. But they really give our 4530-horsepower

—
TIP OF THE MONTH

INBIEATED ALTITUDE
e I e eyt [ ICsmpbErne thnk & pressine

i M';_";:;‘_"_‘:h_"_““_“ altimeler always gives aclual
altitude in Hight, Temperature,
outside pressure changes, ele.,
can cause errors as much as
20000 feet in altitude reading.

12

_ il

- -

e

13,000 channel crossings in two years

Pratt & Whitney's a workoul, Long, [ull-throttle water take-
offs, short Hizhts, =alt-water spray on the engines; they all
call Tor the hest |m:1.-'-i|liv lubrication. We el 1l, too—RPNMI
Aviation Oil gives us 1100 hours between overhauls, And
the engines are in ood condition even alter that time: we
overhaul them just for preventive maintenance.
“Another problem we have is very high head temperatures
hecause of our water take-offs. But Chevron Aviation
Gasoline 80/87 prevents detonation. and gives us full
power when we need it. Never fouls plugs, either.”

AVIATION

GASOLINE

We take better care
of your plane

To " VRPN I SQHIVRON 1P "VYALANE FAX,"™ REG. U. 5, PAT, OFF,

resepreh-a oW iy e specircheliopgraph,
(ARPLIR(GOE-53), job, F143.9:0,
Avrojel-General Corp., Azusa, Ocalif., re-
search, A =tudy of the RKinetics of solid
hise reactions (AFI131603)=-T4), jolb,

4259,

HMACKRAMENTD AIHR MATERIEL AREA,
MeClellnn Air Forve Ruse, Colif.

Murth Amerlean Aviation, Ine,, 1% ), BDox
%5, Fresno, Calif.,, prototype instulintion of
advanced electronle equlpment and TRAN
Oof FS6-D type alreraft, 9 ea. (11T 362),
170,

North Ameriean Aviation, Ine., 5 (), Dox
o, Fresno, Calif,, THAN and modification
of F=86A type atreraft, 54 en (P/R 34411),
£445000.

ROME AIR FORCE DEPOT,. Griffiss Air
Foree Base, Home, N. Y.

Eastman Kodak Co., 343 State 5t,, Roch-
ester, N, Y., Alm 14" x 17" x-ray, type
A s=afety, 4000 pke; Alm Sdmm x 20040, MNP,
roll, type "R"” eore, 144000 fr: film, 22" x
24%, commereial, speed group 125, (RFP
Slh=-BEa=00=44T20 ), E28544,

Brad Harrison Co,, 222 Warren Ave,
Hillside, 111, cable, assyv-power a/w spec
MIL-C-7974. laad &, (ITFER  30-635=-H6G-
J08), $78115.

Crafg Systems, Ines, 9 Holten St, Dan-
vers, Mass, MX11¥4 § ) conduit, 6043 en,
(REFP 30-635-56-42310)), 2THT46,

ierce Wire Recorder Corp., H500 XN,
Northwest Highway, Chicago 31, 111, re-
corder-reproducer set, sound AN/GNQ-14,
1o ea, (IFB 30=-85=-56-199F), 347540,

Westlern  Eleetrie Co.,  Ine., Winston-
silem, N, O, line-BF transmi==sion CPSs-5,
L35 ea; spring CPS-5, 55 ea, coupling
CEPs-a, 40 en, (RFP 30-033-06-42030) ),
AN

Kadio Corp. of Amerten, Engineering
Products 1IdMv,, Front & Copper Streets,
Camden, N, J,, H-T9/ATC telephone recelver,
=000 ea, microphone-dynamic M-50/AI1C,
32560 en, (RFP al-GAS-0-41800003, 2344720,

Multi Electrie Mg, Ine., 4223 West Lake
=treet, Chicago 24, Illinoig, lght-maorker,
S ea, blue line prines, 8 sets, (11900
30-635-56-813), $107305,

Roanwell Corp., 622 Paciflic Street, Hrook-
Ivn 17, X. Y., headband assy H-TO/AIC,
H-T1/AIC, H-T4H/AIC, 8742 ea, head=et
H-T0A/AIC, 7862 en, (RFP 30-835-56-
4190Q), 281117,

DAYTON AIR FORCE BASE, Gentile Air
Poree Station, Doayton 10, Ohin

{'ook Eleetrie Co,, 2700 Southport Ave.,
Chiengo 14, I, répair of direction finder
sets, 1336 en, STAR20,

Kadio Corp. of Amerien, Tube Divigion,
19th & Ferderal Ste, Camden 2, N, J., &85
items of alrborne search and navigation
radar maintenance parts, capacitors, élece-
tron tubes, var quantities, $13584,

Western FEleetrie Co., XNorth Carolina
Works, Chatham HRoad, Winston-8alem,
M U 4 items of ealls transformers, reac-
Ltors, var quantities, 33728,

GllAllan Bros,, Ine, 1515 Venice Blvd,
Los Angeles 16, Calif,, 12 items of cofls and
transformers, var gquantities, 395009,

Miero Switeh Division, Minneapolis-Hon-
eyvwell Regulntor Co,, Freeport, 11, 14 ftems
of actuators and switch assys, various
quantities, IFB 56-25, 847071,

Miero Switeh Division, Minneapolls-Hon-
eywell Regulator Co., Freeport, 111, 2 items
of toggle switeches, various guantities, 1FRE
ohi=21, $25044.

Cutler-Hammer, Ine.,, 410 W. First 5t
PDavton, Ohio, 898 tems of switrhes, togele
switches-tips, var oguantities, IFE 56=-21,
FL14983,

fzisholt Machine Co., 1245 Washington
Ave, Madison 10, Wis., dynetric balancinge
machines, (iigholt Machine Con., model
AU, 2 ea, handbook data in a/w table
[N, 885200, RFP 66-24062,

George L. Nonkervis Co,, ("ommercianl Re-
gearch Division, 20 Darthett Ave, Detroft
4, alich,, Tfuel nozele test stand assemblies,
6 ea, spare parts (PRe43I464-1), $145370.

Kaytheon Mfg. Co., Microwave and Power
Tubwe Operations, Waltham, Maxs,, tube-
e¢lectron, receiving Klystron a/w JAXN type
2l4h a/w spec MIL-E-1B dtd 2 Alay 532
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At Your
Service...

Hydrospin

]

i

t A few of the typical shapes
- of metal parts which fhave
" been Hydrospun,

.

Take Advantage of This Power Spinning Process
and Cut Your Manufacturing Costs

A Cincinnatit Hydrospin machine 15 now draw die method and saves weight of the
in operation at Kaiser Metal Products, finished part by control of wall thickness.
Inc., and is available to missile, jet engine A wide range of metals has been suc-
and other manufacturers for development cessfully Hydrospun and, as the above
and production work, photograph shows, an unlimited variety

Under high compressive forces, rollers of tubular, conical and hemispherical

form an inexpensive flat blank or simple shapes is possible., Ask us about ways to
preform to the shape of a rotating mandrel, put this Hydrospin to work for you in
usually completing a part in one pass. solving vour manufacturing problems on
Movement of the roller brackets i1s con- hard-to-make, highly stressed parts, We
trolled by hydraulic tracer and makes can show vou how to produce a better part
possible irregular wall thickness and curved at a definite cost saving, Write for brochure

wiall shapes. Strength characteristics are today. Address Dept. A.
improved and finish is excellent.

Savings Take Many Forms

Forming by this economical method
obsoletes many chip cutting operations
with resulting savings in labor, material
and machines. One manufacturer has made
savings of 100 Ibs, of critical high tempera-

ture ﬂ"ﬂ}' in one J'-:t cnginec pEl.I."’.'_ ﬂ.lﬂﬁﬁ. This Cincinnati H,I'fnlrl"'ll'-?.'-"j'?-llfh one r.?f the ffl!-'
Another development on a missile part now in aperation, may be the answer to your

shows savings of 40%, in material over production problems.,

Design Engineers: Toke advantage of controlled wall thickness possible by
this process and consider redesign for ultimate strength aond weight savings.

IKai1ser N eTaL P rRobDucTSs, INC.

BRISTOL, P A.
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Announcing...

FENWAL'S NEW JET ENGINE HARNESS AND
INTERCHANGEABLE THERMOCOUPLES, PROVIDING

* Operation at temperatures over 1200°F

* Foolproof installation, simplest maintenance

A NEW CONCEPT IN TERMINALIZATION

Fenwal's new coneept of Button Terminalization for integrated assembly
of thermocouples and harness allows a new ease of installation. Only two
bolts — and buttons make firm, reliable electrical contact! It can actually
be installed in 15 minutes by a mechanie who has never seen it before. All
the thermocouples are offset — and can only be installed in one way. And
should a thermocouple go bad all you have to do is remove two bolts and
insert another thermocouple. And that’s a great advantage in maintenance.

DIFFERENTIAL EXPANSION NO PROBLEM

Fenwal's new Button Terminalized harness is rigid, yvet flexible enough
so that differential expansion will not cause difficulties. It is so designed
that even when bolted in place the harness is flexible enough so that no
great stresses are placed upon the thermocouple bosses or mounting bosses
for the harness. That means holding brackets do not have to be “beefed
up' in order to withstand large forees due to differential expansion.

SOLID STAINLESS STEEL CASING PROTECTS WIRES

BALANCED RESISTANCE HARNESS

Even the wires on the Fenwal harness are encased in an insulated The resistance path from each thermocouple to the
blanket and inserted in a stainless steel covering. This prevents the indicator is equal, minimizing undesired eirculating
wire from becoming frayed and unraveled during installation or from currents and enabling maximum accuracy.

vibration while in use.

ENGINE TEMPERATURE INDICATION AND/OR CONTROL

Jﬂ—_-—--n_m—-ud—j

WRITE FOR ALL
THE FACTS

Fenwal's new concept of in-
tegrated harness and thermo-
couples may be of great service
to you. Write for complete
data now, to Fenwal Inc.,
Aviation Products Division, 127
Pleasant Street, Ashland, Mass.

nkhk
kippratl fas TatWBE Ther®

I
|
I
|
I
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|
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Fenwal's new Button Terminalized thermocouple and harness
assembly is ideal for indicating temperature. It iz also used for
control because of the great reliability of the Fenwal thermo-
couple. In fact, Fenwal thermoeouples and harnesses can be used
on any size gas turbine aireraft engine. They will withstand am-
bient temperatures over 1200°F,

Controls Temperature ... Precisely



ELECTRIC
PRIMERS

o
L ERE

it

o M-48 Power

Cariridge
2700 pii

intae 20 cc

EXPLOSIVE POWER
CARTRIDGES

GAS-GENERATING

CANISTERS

A n orgonization specializing in the
design, development, ond manufac-
ture of explosive ordnance, McCor-
mick Selph ploces first emphasis on
dependability. The enlire group is
located in a &60,000-5q-ft plant on a
200-acre site having perhaps the
most complete facilities of its kind

in existence.

Your procurement and reliabilily
problems in specialized explosives”
can probably be solved ot MeCor-
mick Selph — either with stondard
ilems, tried and proved, or with units

produced 1o meel your specific need,

Send for data
or submit your

E problems to;

* Ignition

Actuation
Ejection
Fracturing

A W

McCORMICK SELPH
ASSOCIATES

HOLLISTER 1, CALIFORNIA

and Individual spee sheet MIL-E-1/732 did
LT Dec 54, 2000 ¢a, (IFB 56=-147), $F1068755.

Genernl Eleetrie Co., Plttefield, Mass,,
relay, solenoid SPDT EMX: GE  part
KoH64840, 10 en, relay solenoid General
Electric Co. P/N 31D1278G23, 400 ea, (RFP
da=604=-06=-1052), 376175,

sSouth Bend Tool & Die Co., Ine., 1816
5 Main St.. South Bend, Ind.. connector-
receptiacle, General Electric RB92, 2100 ea,
connector-recentacle, General Electrie 81304,
200 en, (RIFP 33-604-58-2217), 3353287,

Industrial Condenser Corp., $243-65 N,
California Ave,, Chicago, Ill.., capacitor-
fMixed paper dielectrie Industrial specinlty
250WS25, 170 ern, (RFP 35-804-56-1T752),
- J T

Globe Industries, Inc,, 1734 Stanley Ave,,
Davton 4, Ohlo, motor-IDC blower type
globe P/N 3A1258, 300 ¢a, (RFP 34-604-
Dh-2472), B42840,

Generial Elevtrie Co. Outdoor Lighting
Dept.,, Hendersonville, N, C., transformer-
power distributing series isolating MIL-T-
THd1 B (ASG) dtd 28 sep oo, 20000 a1, (IFB
dad=-b04-50-98) and Amend. No. 1, F56704010,

Hupp Electronics Co., A Divigion of Hupp
Corp., 743 Cirecle Ave.,, Forest Park, 11,
Blower-propeller blade electric motor oper-
ated hupp electronie (fmly ploneer electric
& research) /X CIPM-1086-375-EL, 40
en, (RFDP 56-2472), 363300,

Genernl Elevirie Co,, 225 N, WilKinson
1., avion, Ohlo, 3 itemz2 of lamp: /X
GOAZING, J00 ea, lamps P/N 5448, 22000
en, lanmps P/X3H, 263000 on, 34405K, (PSS
Cont No. GS-035-17483).

Cook Electrice Co,, 2700 N, Southport Ave,,
Chicago 14, 11, switch-pressure cook elec
/X 55-975, 300 en,, switch-pressure SPDT
cook elee P/N $42-1, 350 en, maintennnce
data, switch-pressure SPDT cook elec, P/N
ana=-2001, 50 ea, switch-pressure SHFHST cook
elec P/N SL05=-2188, 2000 en, switch-pressure
SPST cook elec IP/N  OH50-2085%, =00 ea,
switch-pressure SPDT cook elee P/XN BHS-
3081, 200 gn,, switch-press SPST cook elec
/N B3bh=3449, 600 e, switch-press SPDT
ook PAsN aba=1139-68, 1M} én, maintenance
datia, switch-press cook elec P/N LGL5-2017,
1 en, maintenance data, switch-press
SPST vook elee P/AXN 555-3430, 100 ea, main-
tenance data, switch-press SI'ST cook elee
/XN 555-3604, 2900 ea, maintennnee data,
(REFP 6-2046), 5247080,

Moapnevox Co.,, Ft. Wavne 4, Ind., coll
assembly magnavox F6T876-1, 2500 ea, coll
naay, maoagnavox P/N O OIGTRTN-Z2, 1700 ea,
coil nssy, magnavox P/N O 367076-2, 19560
en, (RFI* 33-604-56-2355), $0T8I8,

Cannon Eleelrie Co., 3200 Humboldt St
s Angeles 31, Calif., connector-receptacle
AN2552-3A In a/w sEpec MIL-C-7374  «id
o nov a2 and amdt F3 did 22 Jul &b, 20000
en, (IFB 33-604-456=-TZ), F3:4000,

LI'KE AIR FORCE BASE, Glendale, Ariz.

dJohn H, Evanxs & Co., [, O, Hox 649,
Phoenix, Ariz., construct three AN/URN-3
TACAN facilities including Type 1 bulld-
ing, tower foundations, fuel tanks, fTuel
piping, electrical primary and =econdary
and substations, one each complete facility
nt Willlams Ajlr Force Base, Luke Alr Foree
Baze, and Gila ABnd Auxiliary Base, Ariz.,
(IFE 02-004-56=-13), job, 2115704,

Navy Contracts

Following is a list of unclassified con-
tracts of S25.000 and over as released
by Navy Contracting Ofhces:

AVIATION SUI'PLY OFFICE, 700 Robhins
Ave,, Philwdelphin 11, Mo,

The Glenn 1. Martin Co., Baltimore 3,
Md., parts for PBM A/C, (I83/2110-1993/
Adrdral1y, various, 2a8.5H20,

Bendix Produects Div., Bendix Aviation
Corp.., South BHend, Ind., parts for Bendix
control Assy, (a33/2117-205/51), wvarlous,
103,409,

The Palmer Mfg, Co. 27590 Ridge Rd,,
Cleveland, Ohlo, Aero 208 bhomb trucks,
(383/29083-8184/8/4/56), various, F18},.-
85,

Barber-Colmun Co., Rocklord, Ill., actua-

tors, (A83/2110-014/53,
various, $26,878.

Splnr Alrerenft Co., 2200 Pacific Highway,
sSan Diego, Callf,, tailpipe assvs, (383/2110-
1989AT/2/01), 486 én., $143,.341,

Hamilton Stondard Div., United Alrcrafi
Corp., Windsor Locks, Conn,, servicing of
propeller barrels, (MIRF 039-603-6-03A-10&),
o) en.., 21449 9306,

MNorth Ameriean Aviation Ine, Columbus
Div,, 4400 E, Fifth Ave., Columbus 16, Ohlo,
eround handling equip for AJ/AC, (2837
2110-1802/51), var., $115.836,

Eclipse-Mioneer DMy, DDendix Aviation
Corp., Teterboro, N. J.. indicator testers,
(SR /A0GT-352 /2708 /74/56), varlous, 55,905,

The Kett Tool Co., & E,. Third S5t., Cin-
cinnati 2, Ohio, universal drilling attach-
ments, (JD=-ITFBE-I83-142-56), various, $52.-
159,

Walter Kiddie & Co., Inec, 675 Alain 5t
Belleville 0, X. J., unpainted wvalveéless
cylinders, (IFB-I83-8i6-36), various, §ii,
509,

Blvthe Alreraft Corp.. 2201 Common-
welth Ave., Alhambra, Calif., seaplane
maooring buovs, (IFE-I83-8360-56G), various,
$32,711.

Seintilla Div., Bendix Aviatton Corp.,
Sherman Ave,, Sidney, X, Y., maintenance
parts, (383/2117-207/51), various, 385,404,

Genernl  Elecirle Co., 1405 Locust St
Philadelphia 2, PPa.. maintenance parls,
(383 /2120-65TX6/8/02), various, §45,T05.

Specinlties Ine., Skunks Mizery Road,
Syvosset L. L, N, Y. testers angle of attack
& parts, (JEY  A8A/290687-450/2/0/71/06),
viirfous, §284.604,

General Eleetrie Co., 1405 Locust St
Philadelphia, Pa., drive asyvs for A4D-1
AJC, (883/2150-227-54), 10 en., $93.480.

Texas Div.,, Bell Alreraft Corp., P, (). Box
482, Fort Worth 1, Tex.,, parts for HTL
spares,  (A83/2110-2079A5/0/561), wvarious,
84,137,

Bendix Products Div.,, Bendixs Aviation
Corp.., 401 Bendix Dr., South HBend 20, Ind,,
mytintennnees parts, (A83/2110-16890/52, 383/
T110-E44/53), var., $273.79%5

K. E. Darling Co, Ine., 1558 (Cordel]l Avo,,
Bethesda 14, Md., dizconnect asys, for vari-
ous ASC (350/72150-1504X5/73/02), 1180 ea.,
$H2,174.

General  Development Corp.,  Box o
Elkton, Md., test bench harnesg, (JD I
29063=-42 IZ2/8/506), various, 368,014,

stratos Div., Fairchild Engine & Alrplane
Corp.. Bay Shore, L. 1., N. Y. services,
(383 /23055-24X5/06). various, §172,049,

Metnls Disentegrating Co., Ine., . Ol
Box 290, Elizabeth, X. J.. pigment, (IFB-
383=-1390-56), 72000 lhs., 342,221,

The Glidden o, Chemicals-FPigments-
Metala Div,, 1717 Summer 5t.,. Hammond,
Ind., pigment, (IFBE-383-1390-58), 144000
Iha, $85.5672

Walter Kidde & Co., Ine., 670 Main =t
Belleville §, N, J, container, triforogromao-
methane, (383/2150-13ab(4/3/027 AeT0),
1560 ea,, $26.227.

AiResearch Mfe. Co.. Div. of the Garrett
Corp.. 9851-9951 Sepulveda Blvd., Loz An-
weles 45, (Calif., oil coolers, (4848/21a0-
162TX2/4/8) /Aern), 212 ea,, $123.992.

Friden Caleulnting Machine Co., Ine,, san
Leandro, Callf., =ights; driftmeter, (383/f
2120-680X86/3/52/A6r0), 13 ea., $385,675.

Westinghouses Electrie Corp., 2001 Wal-
nut St., Philadelphia, Pa.. maintenance
parts to  support Westinghouse Lima
Starters, (383/2117-217/51, 483/2119-1%2/
all), varions, 151,933,

483 /2110-T6/55),

276,
§/

Eclipse-Pioneer Div,, DBendix  Aviation
Corp,, Teterboro, N, J., indlcators, (IFB-
aBd-B42-06), 7o ea., FI34,850,

Albert & J. M. Anderson Mg, Co., 289
A" Bt., Boston 10, Magzs,, ¢cable asyvs, (IFEB-
183 /1206-56), 636 ea., $43,302,

NAVY DEPAKTMENT, Burenu of Orin-
nnece, Washington 25, I, (.

Western Electrie Co., New York, N, Y.,
field modification Kits for the AN/MS0:-]
guided missile fire control system, NOrd-
165947, §201759,

Western Eleetrie Co., New York, N, Y.,
4 sets of spare parts for the AN/MBLi-3
gulded misgile re gontrol system, XNOrd-
17033, Sea6ol.
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EIMAC 33C3A2 dual triode stacked ceramic tube in exploded
view. Eimac unit is a new concept in receiving tubes.

AVIONICS

FOUR TYPES of Eimac stacked ceramic tubes which were devel-
oped especially for new aircraft and missiles,

Tube Withstands Severe Heat, Shock

By Philip J. Klass

New York—Stacked ceramic receiv-
ing-tvpe tubes, ideally suited for missile
and amrcraftt use because of their ability
to withstand vibration, shock, and 300-
100C temperatures, are expected to be
rolling off an automated production
line at the rate of 50,000 per month
within a vear.

This was revealed here by Eitel-
McCullough, San Bruno, Calif., tube
maker, in a progress report on the new
tvpe tube which it developed under
sponsorship of Wrght Air Develop-
ment Center's Electronic Components
Lab (AW June 28, 1954, p. 61).

Fimac is producing pilot quantities
of the new ceramic tube in two tvpes:
53C3AZ, a twin-triode equivalent of
the 6SN7, and the 5C2A, a sharp cut-
off pentode equivalent of the 6AKS, A
beam power amplifier (CD-22) and
medium-mu triode (CD-19) will soon

oo mto pilot production.

Rugged Construction

An Eimac ofhcial revealed that the
company plans to design a family of 9-12
receiving tube tvpes which 1t believes
will cover the bulk of military tube
needs. |

The Eimac tube differs radically in
both appearance and construction from
conventional glass tubes. It consists of
a nested stack of ceramic spacers and
ring-supported  tube clectrodes  (see
photo, above). The result is a struc-
ture so nigid that the tube shows no
resonances under vibration up to 3,000
cveles/second, according to John Me-
Cullough, Fimac's director of research.
(Conventional glass tubes suffer one or
more poimnts of resonmance which ad-
versely affects performance in aircraft-
missile use.) McCullough reports the
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tube can take 306G shock without mal-
]}urfurmuucu-

Operated at 400C

The Eimac ceramic tube has been
operated at temperatures of 400C for
several thousand hours without adverse
failure effects, McCullough said. How-
cver, present tubes are rated for 300C
temperatures.

Long tube life—perhaps up to 25,000
hours—is expected because of the unit's
rugged construction, the absence of
anv mica (which releases contaminat-
mg gas), and the kact that the tube
can be baked at extremelv high tem-
peratures prior to evacuation. With
long life expectancy, Eimac has de-

signed the tube with termunals instead
of the familiar plug-in base so it can
be soldered into the circuit like a re-
sistor or capacitor.

Competitive Price

When Eimae gets into  full-scale
production later this vear, it expects the
price of the ceramic tubes to be com-
petitive  with  conventional  premium
glass tubes built and tested to MIL-
specs, perhaps even a bit cheaper. The
reason is that Eimac plans to automate
the manufacture, processing, and as-
sembly of the new ceramic tubes. The
company alreadv has built machines
which mechanize the kev manufactur-
ing steps, but has not vet integrated

‘ Eimac Ceramic Tube Characteristics
Listed by Designation and Type

Designation: | 33C3A2
(CD-16)
Type: Dual-Triede
Heater Voltage: 6.3 v.
Transconductance: 2,600
I Amplification Factor: 20
Maximum Ratings:
Plate Dissipation. .. .. ... ... 2.75 w,
screen Dissipation. . . .. i :
Plate or Total® Current. .. ... 20 ma
Plate Voltage . 330 v
Interelectrode Capacitances:
Grid to Plate. 6.4 mmid.

Grid to Cathode...........| 6.9 mmid.
Plate to Cathode........... 0.0? mmfd.

S5C2A CD-22

‘ b1s |
(CD-18)

Sharp cutoff Medium-Mu  Beam Power

Pentode Triede Amplifier
6.3 v. 6.3 v, 65.3 v. I
5,000 2,200 4100

17 i
2.0 w. 3.8 w 125 w
0.4 w. - — 2.0 w
20 ma.* 20 ma. 75 ma.*®
200 v. 275 v

0.004 mmid.

: 0
PR M 7.5 mmfd, e 7.9 mmfd, |
Output. . oo vvvnnaas E—— 2.3 mmid. - - 2.3 mmid.
77
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Flight Peth
Deviation Indication

Relative Magnetic
Heading Indication

expanded range

selection

MN-97H OMNI-MAG

...combines 3 sources of VOR/ILS flight
information on a single dial

Three vital VOR /ILS instruments in one . . .
that’s the Bendix* Omni-Mag Indicator. It
performs all the functions of a Relative Mag-

netic Heading Indicator, a Flight Path Devia-
tion Indicator, and an Omni-Bearing Selector
.. .and combines the information from each

on a single, easy-to-read dial.
With this 3-in-1 *‘pictorial” feature, the
Bendix Omni-Mag has found wide acceptance

in the aviation industry. Twenty-nine air-
lines, more than 200 executive aircraft and
hundreds of military aircraft are equipped
with the Omni-Mag. Now, with the addition of
an Expanded Range facility, the new MN-97TH

Omni-Mag takes its place as the lowest cost,
most wversatile, reliable and easiest to use
VOR /ILS instrumentation system available.

‘>’ RUNWAY
—— o

...smooths out ILS approaches...eliminates
need for bracketing

The Bendix Expanded Range Omni-Mag
shows the pilot well in advance that he 1s ap-
proaching an ILS localizer beam. As a result,
he can make a direct ““close” on the beam,
without the usual need for bracketing. By
making possible more positive, quicker ILS
approaches with considerably less maneuver-
ing, the MN-97H promotes flight safety and
helps reduce pilot fatigue.

For full details and specifications about this

new Bendix navigation instrument, write
Bendix Radio, Aviation Electronic Products,
Baltimore 4, Maryland. *Reg. U.S. Pat. Of.

7&1)0’9'/ erfo

Bendix Rodie Division * Bendix Aviation Corporation * Baltimere 4, Md,

Weit Coast Sales: 10500 Magnelia Blvd,, Morth Hollywood, California

Export Sales & Servicm
Bendix International Division, 205 E d42nd 51, M. Y. 17, N Y.
Conadian Distributor: Aviation Electric, 200 Lourentian Bivd,, Montreal, Que.

Close Support Control

Tactical close support control set, the MSO-1A, consisting of air transportable trock-vans
containing radar, computer, and communications equipment, can be used to guide hghter-
hombers to their targets. System was designed and built for Air Force by Reeves Instrument
Corp., subsidiary of Dynamics Corp. of America.

them into a fully automatic line.

(One of the objectives of the WADC
development program was to redesign
tubes for mechanized manufacture in
order to avert a potential bottleneck
i event of national emergencv. Con-
ventional tubes have a high hand-labor
content.)

Although militarv equipment design-
crs will be the first to use the ceramic
tube, Eimac hopes to tap the radio-TV,
industria] electronics market. Testing
to MIL-spec procedures is a major
item of tube cost. If this is eliminated
and Eimac can get its production rates
up to several hundred thousand tubes
monthly, 1t believes the ceramic tube
may compete m prnice with non-pre-
minm glass tubes.

Of mterest to engineers who are de-
signing avionic equipment for use in
nuclear-powered aircraft, MceCullough
rcports that limited tests to date indi-
cate the ceramic tube can withstand a
neutron Aux density of 10" per sq. em,
for a number of hours without adverse
vitects.

Performance characteristics for the
two ceramic tubes now in production,
and the two soon to follow, are shown
in the table, p. 77.

NEW AVIONIC
PRODUCTS

Components & Devices

e Centrifugal blower, available with 60
or 400 cps,, 115 volts single or three
phase or 24 v.d.c. motor. Typical air
deliver 1s 60 cu. ft./ min. ilgéli-'ilk-il' 4 1In.
S.F., when driven by a four-pole motor
at 11,000 rpm. Company also an-

nounces hysteresis clutch which will
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handle 140 oz. in. with mmput power
of 65 ma. at 78 v.d.c. Clutch measures
53 in. dia. x 4% in. long, has coil re-
sistance of 1,200 ohms. American Elec-
tronics, Inc., 655 W. Washington
Blvd., Los Angeles 15, Caht.

& Transistor d.c. to d.c. converter, con-
verts 28 v.d.e. to higher voltage d.c,,
with outputs of 100 to 600 volts. pow-
ers up to 60 watts. Units can be oper-

ated over range of —55C to 80C with-
out derating. Typical unit measures
2 x 2} x 1¢ in., weighs 8 oz., has efh-
ciency of approximatelv 86 percent.
Amold Magnetics Co., Culver City,
Calif.

 [incapsulated potentiometer, called
“"Potpot”, comes in wire-wound and
composition ¢lement tvpes, in miniature
and larger sizes. Water tight seal keeps
moisture out of shaft bushing. Units
are designed to meet environmental re-
quirements of MIL-E-5272. Clarostat
Manufacturing Co., Inc., Dover, N. H.

® Transistorized servo amplifier, with
power gain of 100,000:1, is designed to
connect directly to a size 10 servo motor

G NEWS

Why Douglas has
first silicone
rubber
canopy seal

by
Bill Spencer
CHR Los Angeles

The Connecticut Hard Rubber Co.

A lot of new design and produc-
tion ideas went into the Navy Douglas
A4D Sky Hawk. Among them is the
first silicone rubber inflatable canopy
seal.

Douglas brought this inflatable can-
opy seal problem to us in the design
stage. Replacement rate of conven-
| tional organic rubber seals waos ex-
tremely high due to weathering, aging
and ozone cracking, both in use and
in storage. Being carrier based, A4D
maintenance and spares storage had
to be minimized. It was desirable to
have a canopy
seal with longer
service and shelf
life.

A silicone rub-
ber inflatable
canopy seal
would answer
this requirement,
It would be im-
mune to shelf
aging, ozone
cracking and
weathering de-
terioration. In
addition, it would inflate with the
same low pressure at -65°F as ot
70°F, and would not get tacky and
stick or hang up when the cockpit
was opened after a hot day on deck.

Could a silicone rubber inflatable
canopy seal be made? If it could, we
wanted to be the first to try.

Douglas engineers were willing to
take a chance on this new design.
They gave us the order. We made
and qualified samples, got into pro-
duction and thus helped hang one
more "“first” on the A4D,

Silicone rubber inflatable canopy
seals are now proven out. As a re-
sult, other silicone rubber inflatable
canopy seals are on order and in the
design stage for the Century series, as
well as new planes still in preliminary
design.

SEALS * HEATERS

SILICONE RUBBER PRODUCTS
Sheet Sponge Coared Fabrics

Extrisions Moldings
THE CONNECTICUT HARD RUBBER CO.

d07 East 5t,, Mew Haven 9, Conn., SPruce 7-3431

Los Angeles S5t. Louis Seattle
OLlympia TAylor Glbson
2-0880 1-0270 1811
19
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Gain extra design freedom...create cost-saving
opportunities with S.S.White flexible shafts

S.S.White “Metal Muscles” “are readily adaptable to a
wide range of space, operating and service requirements

BY USING S.S.WHITE FLEXIBLE SHAFTS
to transmit power or control between
two points, many of the restrictions
placed on a design by rigid connections
can be quickly removed.

A Hexible shoft tachometer drive applicotion.

Save time and costs
Power sources and driven members or
controlled parts and their controls can
be positioned to better advantage.
Costly methods of connection and
adapting can be eliminated and gen-
ral overall design can be improved.

And, because an S.5.White flexible |

shaft does away with alignment prob-
lems and reduces the number of parts
required for a control or power drive,
costly and time-consuming assembly
operations can be avoided.

Early consideration best

By far the best time to consider using
5.5.White flexible shafts is when your
product is still in the design stage. Then

ITATpOAMANY YORE
| HORBLE FOCUE COEL =5

BACH By iTF

AMCTURL TUBL

T = FLExIBLE SHAFT [
! ]

L— TELESCOPMNG §TUDE ©

A remole control flexible shoft vsed in a TVY-
focusing device,

you can us¢ them to maximum ad-
vantage and will also have a wider
selection of shaft sizes, styles and char-
acteristics to choose from than if your
design is “locked up.”

Satisfaction assured

Once selected, you can always count
on S.5.White flexible shafts to measure
up to the requirements of your appli-
cation. S.8.White's many design and
manufacturing developments have
made S.S.White flexible shafts first in
the field for quality, performance and
dependability. Experience has shown
that when it comes to flexible shafts
you'll always be right — if you specify
“SSWHITE".

A “must” for
every design engineer

Bulletin 5601 contains
the latest information
on flexible shafts, tells
how to select and
apply them, Send for
your copy loday.

3

8. 5. WHITE INDUSTRIAL DIVISION, DEPT. ¥V, 10 EAST 40th ST., NEW YORK 18, MN.Y,
Wastern OHilce: 1839 Weal Plco Bivd., Los Angeles 6, Calll.
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with center-tap control winding. Ampli-
her 1s rated 1 watt at 71C. can operate
down to —55C. Qutput stage consists
of two germanium transistors operating
i class "B push-pull. Amplifier meas-
ures 13 x 14 x 1 in. John Oster Manu-
Licturing Co., Avionic Div., Racine,
Wis.

® Precision film glass resistors are now
available in greatly icreased resistance.
Tvpe N 15 now available in one-watt sizes
with resistances up to 400,000 ohms,
while two watt sizes are available with

up to one megohm. Temperature co-
¢fheients have been reduced from 300
to 300 ppm/Deg. C. The power rating
is based on 40C ambient and derates
to zero at 140C. Corming Glass VWorks,
Coming, N. Y.

Laboratory & Test
Equipment

¢ One megacvcle signal source, report-
edlv stable to within 1 part in 10°
per dav,  Qutput 1s 4 v. mms, or 1 v.
pulse. Application bulletin 1s available.
Hvcon Eastern, Inc., 75 Cambndge

I‘:irkxn';lj.', Cambridge 42, Mass.

¢ Vibration testing machine, Model 14-

28, can handle 5 lb., maximum load,
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excite 1t at frequencies of 10 to 35 eps,
over total excursions up to 0.085 m. n
mhnitely  vanable merements.  Unit
operates from 115 va.c., 60 eps. The

Ahrendt Instrument Co., College Park,
Nd.

e Power transistor test set, Model KPI1,
measures all hybrid parameters in cither
orounded base or grounded cmitter
::-:]|1E'1,f:-,1|:'-.1’rim1 over frequency range of

100 cps to 200 ke. Instrument permmts
reversal of enutter current. collector
voltage or both to observe reverse d.c.
characteristics. Baird Associates, Inc.,
53 Umversity Road, Cambridge 38,
Miass.

New Avionic Bulletins

* PPrecision resolvers and magnetic servo
nmpliflers, =pecs jind Ccharacteristies, o
Bulleting 374 and 382, respectively. Bulletin
1] Eives =spedés and genr ratios [or gear-
head serveo motors. Norden-Ketavy Corp.,
99 Park Ave.,, ¥Xew York, X. Y.

» Electronie standards laboratory on wheels
iz desceribed in Newsletter No. 1, Vol 7,
availlable from Cook Rlectrie Co., 270
Southport Ave,, Chicago 14, IIL

#* Radio interference-fielhl intensity; meas-

uring equipment, Type NM-4d0A for usze in
sl ¢ps o 156 Ke. range. (4 pp.) Stoddart
Alreraft Hadlo, Ine., 6644 Santa Monica
Blivid,, Hollywood A48, Calirf

* Insulated wire-wound resistors, applica-
tion data and charts. Bulletin BE-5 (4 pp.)
International Resistance Co,, 401 Na, Broad

=t., Philadelphia 8§, Pa.

* Tube selection choart, for General Klec-
tric's  o-Star high-reliability  Hne, gives
chiaracteristics and applicable military specs
for 34 tube types. Ask for ETD-1276. Gen-
eral Electrie, Tube Dent., 1 River Road,
schenectady, X, Y.

* Transmitting potenfiometer pyrometer and
neillivoltmeter, —eries 18542 aned 1841, re-
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VINYL
INSULATION SLEEVING

SLEEVING
FOR GENERAL PURPOSE
and for MIL-1-631C

This one multi-purpose sleeving is the pertect answer
for a wide range of applications. Not only is Resinite
EP-69A ideal for MIL-I-631C (Grade a—general pur-
pose and Grade b—low temperature ) requirements, its
low price makes it also practical for non-spec general
purpose use. Using this one material for many different
jobs simplifies ordering and reduces your sleeving in-
ventory.,

Resinite EP-69A exceeds MIL-1-631C Type F, Form U,
Class 1 and II, Category 1 and 2 in both Grades a
and b, It provides a working temperature range from
—48°C to +90°C and a dielectric strength of 750
volts /mil. It is corrosion, fungus, oil and flame resis-
tant. Available in all stan-
dard sizes and in 5 colors.

S@FT W@UND Special colors to order,

SPOOLS [L.et Resinite EP-69A sim-
assure plify your vinyl sleeving re-
FULL ROUND quirements,

SLEEVING Write for samples and per-

formance data now.

3 Resinite &

RESIN INDUSTRIES, 315 Olive Street, Santa Barbara, Califormia
A subsidiary of The Borden Compuany

SPECIALISTS IN YINYL SLEEYING AND TURING FOR THE AIRCRAFT, ELECTRONICS, ELECTRICAL AND PRARMACEYTICAL FIELDS

gl



Another Development of Cherry Research
Gives You Greater Fastening Efficiency

Newest in a long line of Cherry
developments is therivet gun shown
above which will set any type or
size Cherry rivet. The G-80 gun is
powered by either a standard elec-
tric or air driven drill.

The versatility, positive action,
ease of handling and maintenance-
free service you get with this new
(-80 gun will bring increased effi-
ciency to your production lines—
reduce equipment inventory—help
cut unit costs.

This Cherry gun was designed
and developed by the research de-
partment of the Cherry Rivet Divi-
sion at Santa Ana, California, where
it is also manufactured. In fact,
all the tools for installing Cherry
rivets are developed and produced
in this plant. Theyv are used to in-
stall a major portion of the blind

rivets in use today by all industry,

In addition to developing instal-
lation tools, the Cherry research
department is experimenting con-
stantly with new designs and mate-
rials for aircraft fasteners in order
to meet the greater stresses and
higher temperatures imposed by
ever-increasing aircraft speeds
and loads.

This research recently resulted
i the introduction to the aircraft
industry of the new Cherry 700"
rivet which has characteristics far
superior to any blind rivet made
previously. It provides a wide grip
range, positive hole fill, high clinch,
uniform stem retention and permats
10097, positive inspection.

For information on Cherry
rivets and the tools for installing

them, write Townsend Company,
Cherry Rivet Division, P.0O. Box

2157-N, Santa Ana, California.

CHERRY RIVET DIVISION

 SANTA ANA, CALIFORNIA

Toinmsend Company

ESTABLISHED 1816 & NEW BRIGHTON, PA.

In Canada: Pormenter & Bulloch Monufacturing Compaony, lid., Gananogque, Onlario,

gpectively. (4 ppd  Alanmings, Maxwe]ll &

Aoore, Ine,., =tratford. fonn.

# Millvon rectiflers, high=-temperature mili-
tary types. BEulletin ( Four pp.y Transitron
Flevironte Corp., Melrose T8, Mass

* “Introdluction to application of aoualog
compuoters,” hita File No, 121, a simpli-
fied =hurt=vours=e in bazic theory and proc-
Live,  BerkReley Division, Beckman Instru-
ments, Ine., Dept, 841, Richmond %, Callr,

* Analog-to-digitnl encoders, both 13 and
| f=cliggit  optical  types, Bulletin  { Elght
) Baldwin Flano Co., Electronlcs v,
1808 Ciflhert Ave, Clneinnati 2, Ohlo,

Closed Circuit TV
Aids Republic Aviation

A closed-circunt  television  svstem
which acts as an clectronic linc-of-sight
is the latest improvement in Ihpnhht
aviation Corp.'s optical tooling system.

The television camera takes the place
of the operator who formerly sighted
through tL'h.u.an to ¢stablish a ref-
crence line and called instructions to
another man who was aligning a con-
tour plate some distance awav. The
TV svstem sees the cross-hair patterns
used g and fixture alignment, and
presents these on a sereen. One opera-
tor looks at the screen and makes the
adjustments in contour plate locations
to ahgn the jig pattern with the master
pattern.

Republic savs the accuraey is as high
as the usual figures for optical tooling
with human operators, and quotes fig-
urcs of better than plus or minus 0.002
al 50 ft. and 0,005 at 100 ft.

Republic  tool  cngineers  under
Adolph Kastelowicz, chief manufactur-
g engimeer, worked out the TV sys-
temn with officials of Telechrome, Inc.,
of Amitvwille, L. L, an industrial and
color television firm. The system s

TV CAMERA sces crosshairs used in jig
alignment, permits adjustment of contour
plates by reference to the monitor sereen
rather than by original two-man method.
Operator here is focusing the telescope and
checking that focus on the monitor screen.
Picture gives idea of the sizes of camera and
monitor which are portable units, Other
parts of the Republic-Telechrome system are
a light source and a console.

Canadian Iroquois

First picture of Iroquois turbojet, formerly
PS-13, shown here in mockup form. En-
gine, under development by Orenda En-
gines Ltd. of Toronto, will power RCAF's
CF-105 interceptor, It will be test flown
in B-47 loaned by USAL for the purpose.
Engine has passed successfully its  54-hr.
flight rating test.

made up of four units: camera, momtor,
Light source and console. Most of the
parts arc located in the console, so that
the camera and monitor are portable.
The camera weighs 5 1bs., the monitor
16 1bs.

T
Georgia's Lockheed
Receives IBM Brain

What was deseribed as the ““most ad-
vanced and well-equipped™  clectromic
brain center in the world was installed
last week at the Manetta, Ga., Dwision
of Lockheod Aircraft Corp,

The umt was mstalled by Intemna-
tional Busiess Machines Corp.

The facility consists of two compu-
ters.  One, saentihcallv-minded, is for
use I engmeermg computations: the
other, busmessaninded, 1s for tackling
processing jobs such as pavrolls, parts
listing, accounts payable, inventory and
production control,

IBM siaid only cight smlar compn-
ters are in existence. The time required
for the machines to solve problems s
measured o malhseconds.

Stretch Press Extends
Range of Titanium Forms

Los Angeles—An hvdraulically oper-
ated streteh press to contour Frbaminm
allovs 15 bemng developed by Ditnmm
['ubricators Tm Burbank, Calf.

The machine is expected to extend
the range of titaminm forming  which
can be done cold, It will permit form-
mg of the mctal m the narrow gap
between  vield and  ultimate  tensile
strength, 1t is claimed. Shects up to
30 in. wide with thicknesses up to (050
in, will be handled.

One jaw of the machine 15 on the
dic. The other pw s comnected to
cables which wrap around a drum hy-
draulically restrained to give controlled
tension,

Excellent hole filling characteristics of Cherry
“700" rivet are shown in cross section photo
above, Test piece also demonstrates that various
material thicknesses can be riveted successfully
with rivets of identical length. Lower illustration
shows high clinch attained with 700" rivet.

Versatile Cherry

The hole filling qualities, wide
grip range, high clinch, and posi-
tive stem retention now possible
with the new Cherry “700" rivet
give the aircraft industry a uni-
formity of fastening never before
available.

In the past, variations in hole
diameter made it virtually impos-
sible to completely fill the hole in
every mstance. This difficulty is
eliminated with the “700" rivet
which always adjusts to fill the
hole and provides high stem re-
tention.

The method of setting the
“700” rivet also provides high
clinch and makes 1t possible to
use one length to fasten a wider
range of material thicknesses.
Positive inspection 1s easy since a
properly set rivet 1s indicated by
the amount of stem shoulder pro-
truding above the rivet head.

The 700" rivet i1s available in

“700” Rivet Provides New
Uniform Fastening Method

countersunk and universal head
styvles in a wide range of diameters
and lengths. It is installed with
standard Cherry rivet guns with
controlled-stroke pulling heads
and accessories.

A product of the Cherry Re-
search and Development Depart-
ment, the 700" rivet has back
of it vears of fastening experience
in the aircraft industry. This or-
ganization has developed the wid-
est range of types and sizes avail-
able in the industry. Cherry
engineers have designed and built
special purpose machines and de-
veloped technigues that make
possible such innovations as the
“700" rivet.

For technical data on how the
Cherry 700" rivet will give you a
more uniform method of fasten-
ing, write to Townsend Company,
Cherry Rivet Division, P. O. Box
2157-N, Santa Ana, California.

CHERRY RIVET DIVISIOH

- e T e — —__ —
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SANTA ANA, EﬂllFﬂHHlﬁ .

Townsend Company

= e T ——— e — e ————— e ——

ESTABLISHED 1816 ® NEW BRIGHTON, PA,

in Canada: Parmenfer & Bulloch Manufacluring Company, Lid., G-:rrr:lrrnque, Onlario.



BUSINESS FLYING

Private Deliveries Reach New High

U.S. business and utility aircraft
manukbacturers continued breaking their
records of monthly aircraft deliveries
bv shipping a new high of 693 units
11 "lnln idat a4 net hl]llng value of $10.-
046,672, This represents an increase of
=) Jlrpl.mch over the previous hagh in
;"u|:=ril

The Mav hgures bring the totals thus
far this vear to 3,203 airplanes, indi-
cating that at the present rate manu-
flt_tuan will easilv surpass by a wide
margin  last vear’s mark of approxi-
F!IHIL]‘I- 4,500 units. Reports from the
ficld show no sl ackening of customer
desire tor new business airplanes, point-

ing toward continued high production
Iu-:.ln throughout the vear, and an at-
tenclant 1|u|ﬂLI on |11ﬂ|1 demand for
suppliers items mr.!u{hn powerplants,
propellers, radio and 1|:n'ig;itiﬂt| cquip-
ment, and a host of other prmhu:ha.
Predictions by the major manufac-
turers ecarlier this vear that they would
cxceed their record- breaking business
by good margins seem to |.':IL borne out
hx HIL hgumi when compared with the
smne hve-month period of 1955:
e Acro Design & FEungineering Corp.
delivered 45 airplanes valued at $3,-
603,700 through Nav this vear com-
pared with 54 limh. valued at $2.321.-

U. S. BUSINESS & UTILITY AIRCRAFT SHIPMENTS
(January—May 1956)
|
Am:ru!t Eul'dir s Net Ellling Price
jnn -Apr. J.m -Apr,
May Total May Total
Acro Desian 560-A. .. 3 97 §984,000 = $2,619,700
&580.......... '5'-‘ Q
Beach Bonanza. . .. . . .i 44 176
Super 18, . 13 32
18S. . 3 3 3,116,443 9,832,123
Twin-Bonanza. . . i 12 45
Model 45 trainer. .. ... 0 | 5 | ‘
Callair i-iﬁ;. i g e g ‘ g 15,497 93,194
Camal;_ilﬂ_ﬂ_Twm ﬁi;;u; . o 6_| 7 - 0 235,450
Cessna 17(.'!' : : i | 18 43 |
: B - S I e v 633
O 34 989 | 3,984,893.16 | 13,427,450.69°
18 e—ees| 145 205
310. .. - 29 34
Champion TEC. . . : 23 55 g it 941 25 E'.i!ﬁ 537.21
Helio H-391B Courier. . 3 Q ﬁ"? ﬂﬂﬂ 208,000
Lear Lmrstar Mk. 1. 0 3 0 1,200,000 |
Mooney Maodel 1EE 1 & 93,629 171,244.65
Madel 20. g 15
F':ptr Super Cub PA-18 29 75
Super Cub PA-18A . 59 189 2.265,269.15 7,877,618.04
Tri- F‘a:w PA-22 121 433
Apache PA-23. . 41 141
F'u'faf Gu" F”-1 HﬁL 0 7 0 521, Eﬂﬂ
Tayloreraft Model 20 . 4 11 40,000 100 153 ﬂﬂ
Totals . 693 2503 $10,646,672.56 $36,442,901.39 ‘
' Model 170 production discontinued because of overwhelming demand for Model 172,
which is similar but has tricycle landing gear.
* Includes sales of five factory-owned Cessna 195s and two agricultural versions of L-19.
Source: Compiled by AVIATION WEEK, Previous tabulations for 1956: AW
May 28, p. 101; AW May 7, p. 103; Apr. 2, p. 67, Mar, 19, p. 63. |
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000 1n the same pumd last vear.

« Beech delivered 333 units through
May valued at 511,948,566 as 1gl1mt
303 billed at $10,930,000.

e Cessna shipped 1,554 units valued at
516,412,343 compared with 745 air-
craft valued at $8,421,000,

e Piper delivered 1,074 aircraft billed
at $10,142,857 as against 879 units val-
ued at $7,351,000.

An important source of higher reve-
nue for manufacturers was the m-
creased output of twin-engine business
planes. 487 left the factories through
May. Of these 444 were built by four
manufacturers: Acro  Design, Beech,
Cessna and Piper. Last vear through
NMav these builders uhlplml 320 twins.

Seventv three planes valued at 51.-
052,276 were exported by U.S. busi-
ness plane builders in May, an increase
of 37% over the average number of
units shipped monthly last vear and a
(9% crease in value.

The May shipments brought the
total since January, 1956, to 374 air-
planes valued at $4,305,483. Manufac-
turers exported a total of 640 planes
valued at 57,493,523 in all of l‘]*'ﬁ

Planes u::l::iirc:rf:d abroad went to 21
countries, with Canada taking the lar-
gest number, 25 units valued at $511,-
-E" Hawaii and Alaska took an addi-
tiomal 11 planes valued at $115,355.

The breakdown by destination: Al

.'

gerii, 2 Argentina, 1; BLI"uun 1; Can-
ada, 25; Chile, +: L{}Iumhm - Costa
Ric:l, E_, Cuba, 1: Ecuador, 1: ]T]I Salva-
dor, 1; Traq. 1; Madagascar, 1: ‘hl:_xiuu
8: Morocco, 2; New Zecaland, 2; Portu-
eese Fast Africa, 1; Sweden, 2 Smtﬂ.r-
land, 2: Union of South Africa, §;

Uruguay, 3; and Venezuela, 3.

ROTC Program Would
Cut Washouts. NATA

Current military student pilot elimi-
nation rate of 43% could be reduced

to 10% or IL,':.*- if flight training was
introduced i current college ROTC
programs, a 51mL~:.mm" for National

Aviation Trades Assn. testihed before
a subcommittee of the Senate Armed
Services Committee.

Edwin Lvons, vice president-trun-
mg for NATA, which represents fixed
base operators offering pilot traiming m
45 states, advocated Senate passage of
the House-passed bill HLR. 5738, Under
the program, U.S. Air Force would
contract with local fixed base operators
to supply about 35 hr. flight time m
light aircraft to ROTC college students.

Lyons reviewed USAL studies that
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I
: : 3-month Cumulative totals
Shipments by Plants Manufacturing Complete Kl e e o
ol : 1956 February, Har:h i
Civilian Aircraft and Engines for Civilian Aircraft and April 1956 1955
Complete aircraft, total airfframe weight (thousands of pounds). . . . 1,219.6 1,228.5 4,671.6 3,620.5
e 00 £ s ht 638.9 600.1 2,990.2 | 1,508.8
nder pounds aitframe weight. . . .. ... .. .cciiiiiiiianiiaas . A 290, U8,
1,000 pnunds airframe weight and over. . . 580.7 628.4 2,381.4 2.111.7
By number of places
L= oid SplUee. - nsiivsii [} 5753 542.8 2,072.8 | 1,348.1
B B0 BaBlAER . i e A R R +4i
IR DO . o e e S S35 5 e e s 644.3 685.7 2,598.8 2,272.4
By total rated horsepower, all engines
A B |} 5446 510.6 1,9440 | 1,262.6
7 R e o R R R R e 675.0 717.9 9,797.6 | 2,357.9
Arcialft enaines, NUMBEE: < s o0 oo crmisvawpne s v s amsssmypsmm - Q49 997 3,920 2,589
Al:c:al‘t an:mm, total hnritpnwn {thuuund: of hﬂ-litpnwtr} .............. 431.4 421.5 1,647.7 1.276.9
1956 Cumulative totals
A pril January-April
S —— . 1?55* e et
Apnl March* 1956" 1955"
Complete aircraft, number......... ISR ey PR AL 692 656 453 | 2,499 1,640
|
By weight of plane '
.fUF:lrjEr 3.000 pounds airfframe weight. . . . ....... ... ..o e 661 623 440 2,386 1,551
3,000 pnund: airfframe weightand over. . . ... ... vt i 31 33 13 113 89
By number of places l
- ﬂnd i' |ﬂt’.’E ................................................. } ﬁ-B? ﬁﬂi 41? E‘.En4 _t fdﬂ-
| B RO S I L 5 v it b b S o e P B bl e o
I Car Bl lBO v o b b0 i 0o R 0 R B B A R A o A ' 55 54 36 195 153
By total rated horsepower, all engines
I !I-'Endaar;gﬂﬁphp i e B e i } ﬁ.‘l’? 531 4_1}“ !‘EEU 1;43&
P g s A A D - e 75 75 53 9279 9204
Value of shipments of complete aircraft and parts, total (thousands of dollars).| 40,646 40,113 28,367 @ 152,959 126,654
O Y S o s T B B T e B i S R R R 30,229 | 929,56% 17,794 113,703 94,939
Under 3,000 pounds airframe weight. . .. ... .. ... ...... ... ..., 9,506 8,894 6110 | 32,617 20,752
3,000 pounds airframe weightand over. . . ... .. ... ... o i 20,723 20,668 11,684 B1,086 74,187
E e = | g O P T L e e 10,417 10,551 10,573 | 39,256 31,715
Value of shipments of aircraft engines and parts, total (thousands of dollars). .| 19,906 19,157 11,341 75,644 48,774
Aircraft engines . . ... .. .. R 71,967 7,600 | 5,169 29,290 23,599
T Tty A B o R S s S PR S e A 11,939 11,557 65172 46,354 25,175 |
Unfilled orders (number of planes 3,000 pounds airframe weight and over). . . 867 | 841 o ] | -

* Revised.

indicated the effectivencss of lirflltpl 1i1e
experience in mulitary pilot rnunmg
COVETING a CTOSS- section of 27.210 stu-
dents.

l'h'l'l'l.]'ﬂ Iflﬂﬂ"ﬂ {]Ilr”'l“ llllil’f.tl"- I'l-||:|'||'|'|{T
showed up thus: bhuiulh hu]:hnu COm-
mercial pilets hicenses, 4% I:]mm; with
private pilots licenses, 3%: student
pilots who had soloed, 9%: student
pilots who had not soloed, 26%; thosc
whose previous flight E"\;]:IL'I'[{_“[H_'I:: had
been only as a passenger, 37%, and

those who had not l]rmlmuh ﬂu*ﬁ.n
49%.
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PRIVATE LINES

Experimental  television  program
aimed at developimg pubhc mmterest in
filving is bemg given a six-week trial
by Piper Aircraft Corp. and scveral
distributors. Fase of le: arning to fly s
demonstrated by an instructor um-‘.imlﬂ
a woman student m a Piper I'n- Pacer.
The distributors offer bisteners a half-
hour’s dual flight mstruction for nine
dollars and they are mvited to bring
along two friends or relatives free.

French Boisavia Anjou twin-engine
Lightplane has started flight tests. Pow-
cred by 170-hp. SNECMA powerplants,
the Anjou carries hve, including a pilot,
on stage lengths of 1,100 mi.

Acro Commander franchise cov erng
northern Ohio was "rmh;{] []lnnl:-u—
lin Aviation, Inc.. "Ler: Ohia.

An 1l1-to-13-mph. speed increase is
reported for Jones & Laughlin Steel
Corp.’s Lockheed Lodestar following
modification by Pacthe Amrmotive
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This is the Honeywell capacitance fuel gage.
Completely transistorized, it’'s smaller,

more reliable, and as light as O.8 pound per
system. And like Honeywell's pioneer electron-
tube gage, it's so accurate it measures any
fuel load to within two percent. Honeywell,
specialists in gaging of all types, has

fuel measurement systems specified for more

than 120 different models of aircraft.

AERONAUTICAL DIVISION, MINNEAPOLIS-HONEYWELL

Wanted:
Design and

Development

Engineers

Hr}HEﬁ'WELL'E many development pro-
grams are among the most advanced
in the country.

The transistorized capacitance fuel gage
you see on the opposite page is only one
of Honeywell Aero’s many new control
devices. Challenging new projects prome
IS¢ even greater opportunity.

With many design teams working on
i great variety of projects, we have ex-
ceprionally excitng careers ahead for
engineers capable of designing compo-
nénts and systems for—

INERTIAL GUIDANCE
FLIGHT CONTROL SYSTEMS

LIQUID MEASUREMENT
SYSTEMS

VERTICAL AND RATE GYROS
DIGITAL COMPUTERS
INLET AREA CONTROLS

At Honeywell you'll head up your own
task group. Draftsmen, technicians,
model makers and evaluarion engineers
essential to the project will look to you
tor rechnical instrucuons,

An engineering degree or its equivalent
plus practical experience with related or
similar equipment is required,

Consider these advantages

e Minneapolis, the city of lakes and
parks, ofters you merropolitan living in a
suburban atmosphere, No communng.
® Travel and moving expenses paid.

® First-race salaries, insurance-pension
systems, plant and technical tacilities.

® Honeywell, leader 1n control systems,
i5 a sound diversihed growth company,
continually expanding, that offers per-
Manent opportunity to you.

Write to us

If you are interested in a career at Honey-
well, call or send your résumé to Bruce
Wood, Technical Direcror, Aeronautical
Division, Dept. AW-7-155, 2602 Ridg-
way Road, Minneapolis 13,

Honeywell
Aeronautical Division
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Poles Show the West New Aircraft

Western visitors to the recent 25th International Poznan Fair in Poland were shown several
new training aircraft including an all-metal tandem trainer (left), resembling the North
American T-28, and several gliders, Large-scale rioting by workers disrupted the fair,

Corp., Burbank, Calif. (AW June 18§,
p. 111);

First expansion of scrvices outside of
its Dallas, T'ex., base has been cstab-
Hshed by Southwest Airmotive Co.,
which set up distributor-sales divisions
m  Kansas Citv, Kans.,, and Denver,
Colo.

Bristol Sveamore helicopter will be
used in acral geophvsics survev opera-
tions by Kenting  Fchicopters, Ltd.,
Oshawa, Ont. The hehicopter wall be
fitted with a new clectromagnetometer
suspended by a cable.

Large business aircraft service center
has been opencd at Pompano Beach Air-
port bv Remmert-\Vemer of Florida,
Inc. New operation will handle planes
up to Convair tvpes and provide 24-hr.
ling service, mamtenance and conver-
sion facilities, IFinm 1s building a steel
and masonry hangar with openings on
all four sides for servicing.,  Remmert-
Wemer now has bases at St. Louis and
the new Express Ainrport, Toledo, Ohio.

Series I detergent aviation oil, m
Grades SAE 30, 40 and 5(), is being
marketed to business plane operators
by Gulf Oil Corp. Product has an anti-

foam agent.

Lear has increased the speed of the
Learstar by another 15 mph. by new
modifications, making the top speed
399 mph. Changes include submerging
the oil coolers, adding new cvlinder
baffles to reduce back pressure and new
propeller spinners.

Biggest aerial attack by Departiment

of Agriculture on inscet infestation will
cover 2.6 million acres in New ling-
land and the NMNid-West i a  two-
month period. More than 20,000 tons
of sccticides will be spraved over
the arca against gyvpsy moths, Mlor-
mon crickets and erasshoppers.  CAA
agricultural aviation specialist Gale

.7
l

-

1k
-

In Moscow

Aviation equipment manufacturer William

P. Lear and wife, Moya, stand by their
private plane after arrival at Vnukova Air-
port in Moscow June 26. Lear and his wife,
plus a Russian navigator, flew from Berlin
with a refuelmg stop at Vilma. Lear, the
hirst Westerner legally to fly a personal plane
mto Moscow, was there the same hime as Aar
IForce Chief of Staff Nathan Twining and
partyv. Plane carried a load of Lear products
for inspection by Soviet officials.
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Hanson will work with safety agents in
these areas to check pilot qualifications,

r-_{-]qunu and mamtenance of the 73
planes which will participate.

Swissair-Revenue
Increases in 1955

Swissair Hew a total of 61,594,149
revenue  ton-kKilometers during 19553,
carning a net proht of $367,693 for the
vear, according to the airline’s annual re-
port. Swissair carried 630,719 passen-
zers and over 9 million ton-kilometers
0fF cargo
\wverage passenger load factor was up

+8% from 39% in 1954. The

1955 cargzo total represented an increasc
of 459 over the previous vear. North
Atlantic trathe accounted for about a
third of Swissair’s total ton-kilometers
Hown during 1955.

USAF Tests Beech’s
Model 73 Jet Trainer

USAT started a test program on the
Beccheraft Model 73 Jet Mentor last
week to determine its smtability for a
tandem-seat primary jet tramner,

Edwards Air Force Base flight test
personnel  will spend two  weeks at
Beecheraft’s Wichita plant to study the
plane's general flight characteristics and
handling qualities.

Gimbals and frames of
Whillaker gyros are
constructed entirely of finest
sfainless steel.

This devotion o quality is
one of the reasons Whittaker

can design your gyros so that

r thermal exponsion problems
r vanish . . . corrosion censes . ..
ond the extreme rigidity of
_': the assembly resolves
o vibration troubles.

T Whillaken Gyro

DIVISION OF TELECOMPLUTING

CORPORATION

BTANMLEY 7-S511

&
-,: VAR MNUYS, CALIFORNIA
4
-

3
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( Continued tromn

Dr. George L. Haller. zeneral manager,
Defense Flectronics Division. General Elec
tric Co., Svracuse. N, Y, L. Berkley Davis,
general manager, G s Electronics Com-
ponents Division, Owensboro, Ky,

Richard W. Lee, dircctor, Aviomce Eng
neering Division, General Precision Labora-
tory, Pleasantville, N, Y. Also: Donald §.
Kelloge, chief enpimeer: William H. Heath,
assistant  chicf engineer: Dr. George K.
Gamertsfelder, research  director: Otto ]
Kolb, chicf product engincer and Donald 5.
Basim, chief, Hpu.':_i;l.t ]]'|:1|Lili1|:__rI staH

Henrv Schweibert, chief engineer, Tele-
tronics Laboratory, Inc.. Westbury, N, Y.

Clirence E. Liske, trathe and sales man.
ager, Helicopter Mir Service,

Dr, Sidney L. Simon, dircctor of applied
rescarch, Research & Development Division,
Aveo Manufacturing Corp.. Stratford, Conn

A. R. Civitate, aircraft service director,
Vickers, Inc., Detroat. Aich

A. L. Paquette, sales manager, aircraft
equipment dept., Westinghouse  Electnic
Corp., Small Motor [hvision, Lima, o,

William W, Chapman, sales manager,
Adrcraft Products Dhivision, Kawneer Co.,
Niles, Mich,

Emest E. Pierce, defense products man-
ager (Davton), Amenican Machine & Foun-
div Co.. New York, N. Y.

Glenn A. Evans, general manager, Marnon
Division, Whirlpool-Seeger Corp., Manomn,
Ohio,

Al Crook, chief pilot. Commodore Aar
Service, Sausalito, Calif,

Daryl DeVault, zeneral superintendent-
clectronic maintenance, Braniff Adrways.

Vermnon S. Sorenson, chicf process engl
neer, U. S, Propellers. Inc.. Pasadena, Cahf,

Fdward V. Albert, aircraft engine special-
ist, Aviation and Defense Industries Sales
Dept,, General Electric Co.. San Diego,
Calit,

Stan F. Erbeck, project manager, supcr-
somic trainer, Northrop Adrcraft, Inc.. Haw-
Ilmllil;.‘. f::ﬂif-

W. L. Gorrell, manager. General Electne
Co.'s clectronie tube ]ﬂ:'mt- Anmiston, La.

Marvin DD, Weiss, manager., vnalvhical
Division. research e partment, Fischer &
Parter Co., Hatboro. Pa

Philip A. Allen, Jr.. manager, Acronauti-
cal Export Corp.. Nhami, Fla.

Kenneth E. Fersech and William  H.
Keane, Jr.. senior sales engineers, Propeller
Division, Curtiss-\Wright Corp.. Caldwell,
™. J.

Harry L. Owens, chief engincer. Semi-
L-r:ndu-;.-’r-:lr-[".-;Hﬂ[:lnlld.'llh Division, Texas In-
struments, Ine.. Dallas, Tex, New assistant
chief engineers: Boyd Cormnelison, semicon-
ductor products; Charles E. Earhart, contract
projects; Johm R. Pies, resistors and trans-
formers: Lawrence Congdon. meters, applhi-
cations, ¢_'|11~I|“:|‘!l'.'!1'.l'il1l~ and  evaluation .-.=I1.1':]
auntomation, Charles T. Mankus, adminis-
trative cngineer.  Also Cecil P. Dotson,
manufacturing manager: Robert W. Bron.
som, procduction manager

Juseph A. Mathews, manager. Potenbiom-
cter Division, Chicazo Acrial  Industries,

Melrose Park, 111
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Boeing’s new Mach 4 tunnel: a vital step in the engineering art

Typical of Bocing's superb Facilities, this
new supersonic wind tunnel will lead to
important engincering  advances. It s
capable of producing velocities four times
the speed of sound, and will be teamed
with Docing's present transonic tunnel
for a research facility that will be the
most advanced and versatle of its kind
in private industry. 1 he new tunnel will
be in operation very shortly.

VMechanical and civil eneineers will be
able to test new structural components
and materials under the extreme condi
tions of hvpersonic Hight, Electrical en
cincers will develop new techniques in
instrumentation, and trv out new ideas
in radome conbizuration desien and
many other helds.  Aeronautical enoi
neers will be able to study the behavior
of aireralt and enided missiles in hiel
':%['IL'L'J ”-i-_;hl.

In addition to the new tunnel, engi-
neers hind other advanced Facilities  at
Hm_*in'_;: ilh_' l:lT-._".-t i'h'l..'ll'-:l|‘.|iL' COMmpuLers,
a chamber that can simulate altitudes AR R
to 100,000 Feet, a new multi-million-dol
lar Flicht Test Center, and many more.
' his is evidence of Boeine's steady
erowth, T he company now emplovs more
than twice as manyv encineers than at

the J::;.LJ;, of World War 11

i L:i!'ll'l'f!'-i dll ]'LL"L"I'.[‘l'l.l.

il]l[l oy

Eneineers who come to Boeine will hind
stimulatine waork, at the verv frontiers of
eneineerineg knowledee. Thev will hind
individual recoonition and OpPPOrtunity
tor advancement in small. tehtly inte
orated “teams in research, desivn or [
duction. And thev and their Families will
enjov living in the pleasant and progres
sive community of Seattle or Wichita.
There mav be a place tor vou in this

challeneine world of tomorrow at Boeine-
seattle or bocine-\Wichita. Won't vou
write and bhnd out t-.:-l._l-Lj. ;

. JOHN C. SANDERS, Staff Engineer — Personnel
* Boeing Airplane Co., Dept. C-53, Seattle 24, Wash.
- R.J.B.HOFFMAN, Administrative Engineer
* Boeing Airplane Co., Dept. C-53, Wichita, Kansas
" I¥ you want further information on the advan-
* tages of a career with Boeing, please send coupon
: ta either of the above addresses

* Wame

: Collegels) Degree(s) Tear(s)

: Address

= Cily Long atate

° Telephone number

BOEING

Aviatian leadership since 1915

SEATTLE, WASHINGTON WICHITA, KANSAS
MELBOURNE, FLORIDA
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20 M.P.H. HIGHER CRUISING SPEED

GUARANTEED FOR YOUR DC-3

New ‘‘Maximizer” kit
not only gives you a
guaranteed speed
“increase without
an increase in
horsepower, but
. improves the safety,
~ range, payload
;nd economy of
youl' IIG-E

o

a'--l--E
|""'

. T ﬁnnnls'l'r

B
L]

oy

MAIL

Here's how this new ""Maximizer"

works: A newly-designed, completely

integrated system of engine cowling, engine bhaffles,

oil cooler ducting, wheel well doors and tail wheel
well closure, and exhaust system is installed.

Each of these modernizing improvements acts to
reduce drag. Single engine rate of climb is greatly
improved, fuel consumption decreased, range
increased, payload improved...and cruising speed
is raised a guaranteed 20 miles per hour!

The AiResearch Aviation Service Division is the
exclusive world-wide distributor for the ""Maximizer"
kit. For further details, send for our free brochure.

._ ; i3 ! -.-_-'
i .-' ?‘LHE? :.f.{'!.-'l..rlui.'. La l-nr-.... e i i.
¥ o i i ¥ i 1, N k #

)

ViGE .MSIGH

.,',_'-fr: i

S
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e — J.I'-II'I._ --I.'_-'J"-— -

AiResearch Aviation Service Company

Los Angeles International Airport, Los Angeles 45, California

COUPON Please send me your | Name =
———————— - — free brochure on | Street s
the **Maximizer'' kit. I City State 3
(conditions of guaraniy outlined in brochure)
90

NEW AVIATION PRODUCTS

Bellows Tie-Rod Assemblies

Two tvpes of stainless steel bellows
tic-rod assemblies for use in jet engine
pneumatic ducting systems are avail-
able in diameters from one-inch to 15
m. The center link or hmglﬂqlmﬂt
type anchors the end of the bellows
at a single point along the bellows
center line. The double-pivot or
double-link tvpe has two pivots on the
bellows' center line to anchor the ends
and is capable of absorbing some
lateral uﬁect.

Metal Products Manufacturing Divi-
sion, Arrowhead Rubber Co., Long
Beach, Calif.

Surface Pulser for Missiles

Hi-directional step functions on any
of the control surfaces of a test missile
are imposed by a surface pulser using

50 22-cal. blank cartridges firing alter-
nately into a pair of opposed c}%ndﬂrﬁ.
Pistons convert gas pressure into rotary
motion through linkage.

Amplitude. duration and time spac-
ing of the square wave pulses can be ad-
justed. A hinge moment of 250 in.-Ib.
at 20-deg. deflection using .22 short
blanks. Higher values are available with
22 long or long rfle blanks. Unit’s
overall length is 12.5 in. x 3§ n.

Hanson-Gorrill-Brian, Inc., §5 Hazel
St., Glen Cove, N, Y.
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Lightweight Refrigerator

A mew, light-weight aircraft galley
refrigerator is gaining acceptance with
ailines and  airframe  manufacturers.
Called “Aero-Kool”, the unit can drop
from 90F to 25F in 90 minutes. A
tvpical 7 cu./ft. Aero-Kool unit weighs
135 Ib. and draws § amps. at 28 v.
Among purchﬂscrs arc  Northwest
Orient Airlines, Trans World Airlines
Canadian Pacific  Airlines, Lockheed
Aircraft Corp. and Convair.

Nordskog Co., Inc., 16000 Strathern
St., Van Nuys, Calif.

Tubeless Power Source

Dual - magnetic - regulated  airbomne
power source provides transient-free
five-volt d.c. for missile and aircraft
mstrumentation. The unit 15 designed
to operate up to 60,000 ft., high-
altitude efhciency. This is accom-
plished through use of a 2306-33 Can-
non connector which permits the
MRP-5-15 to carry 11 v. a.c. at that
altitude.

Magnetic flux  oscillator  circuitry
isolates line voltage transients from
the output and regulates d.c. to 0.1%
accuracy, the maker reports. The equip-
ment 15 said to be short-circuit proof,
lias no tubes and requires no batteries
or fusing. It hermetically sealed in
thermosetting plastic and meets MIL-
T-27 and MIL-E-5272A. Silicon diodes
provide stable operation at 100 C.

Magnetic Research Corp., El Sa-
cundo, Calif.

Filter for Cabin Pressure Units

A new cartridge filter for AiResearch
cabin pressure regulating equipment has
shown a life of 3,000 hr. in research
tests with no contamination reported
to the regulator. The manufacturer of
the regulating equipment normally
recommends a change of filter after
every 1,000 flyving hours.

Shorter down-time is also reported
when using the new flter: usunally it

takes about six hours to clean the pres-
surc regulator control head, the hlter
can be changed in minutes.

The assembly comprises an AiRe-
scarch-designed housing unit, an MSA
cartridge-tvpe hlter element, mppk and
flange.

Mine Safety
burgh 19, Pa.

Appliances Co., Pitts-

Test Chamber Simulates
150,000 Ft.

Designed specifically to a request by
Canadian Westinghouse engineers for a
large environmental r:ti[uipment test
chamber capable of simulating 150,000-
ft. altitudes, this umt features auto-
matic temperature control from —100F
to +250F, Humidity can be controlled
from 20 to 95%.

Webber Manufacturing Co., Inc,
2740 Madison Ave., Indianapolis, Ind.

Flight Control Servo Valve

A stabilization and flight control
servo valve that uses drv coil con-
struction has an isolation diaphram that
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LEWIS

aircraft electrical cable

% | | to MIL-C-25038

FOR SEVERE SERVICE. WE APPLY
TYPE 302 STAINLESS STEEL
OUTER BRAID FOR THAT EXTRA

PROTECTION.
8 Furnished in A. W. G. sizes from 4.0 to no. 20

Fnrpmnamnt lmtallalim pecify |
MIL thermmupln wilrﬁln accorda

ihe LEWI ENGINEERING COMPAN Y

naugatuck,connecticut

Technical direction of Instrumenta-
tion programs is an important
aspect of the Ramo-Wooldridge

Direction of
Development Prﬂgrﬂms over-all systems engineering
responsibility for the Air Force

fﬂr : Intercontinental and Intermediate

GUIDED MISSILE . 1 eyiors i
INSTRUMENTATION

The engineers and scientists of the
Guided Missiles Instrumentation
Department are engaged in estab-
lishing and reviewing instrumenta-
tion requirements, directing
research and development studies,
and solving special problems.

Senior
Technical Management

The Ramo - Wooldridge Corporation
invites Scientists and Engineers
with broad instrumentation and

Opportunities at technical management experience
to consider the senior positions

The Rﬂ"m'ﬂ'H'Jm':'imlﬂdg ¢ : open in the Instrumentation Depart-
Corporation ! ment.

Please address inquiries to: MR. W. J. COSTER

The Ramo-Wooldridge Corporation

5730 ARBOR VITAE STREET - LOS ANGELES 45, CALIFORMNIA

92

functions as a positive fluid barrer.
Coil and all magnetic circuitry operate
in air rather than fluid media, prevent-
g contamination by buildup of mag-
netic particles. Five internal micronic
corrosion-resistant steel hlters are used
to handle oil flows through the valve.
All o1] that passes through t]'lli._ hvdraulic
amplificr section must go through three

separate filtering stages.

Hydraulic HL'&LJ[LII & Manufactur-
ing Co., subsidiary of Bell Aircraft
Corp., 2835 N. Naomi St., Burbank,
Calht.

Airborne Fan Blower

I“an-blower unit for airborne appli-
cations compensates for low air density
bv increasing blower speeds. Umit
ijn_u]{;l{.x 210 le at two inches back
pressure at 85,000 k.; at 60,000 ftt.,
blower hl]L‘L‘E] goes to 11,0000 P,

Vaneaxial kn 15 used. The one-
sixth horsepower a.c. motor operates
at 115 v., 2.5 amp.,. 400 eycles.
Designated Model BC 2914 F-1, the
h]nqu 15 also available with a d.c
maotor.

Induction Motors Corp,,
St., Westbury, N. Y.

570 Mamn

Electric Power Packs

A line of hvdraulic-powered electrical
power packages for aircraft consist of a
400-cycle-tvpe a.c. gencerator driven di-
rectly by a flange-mounted constant-
il}u,d oil- hydr: ut]u, motor. The motor
15 powered by flow available in the an-
craft’s existing hydraulic system.

Applications for the units meludes
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powering of co-pilot instrumentation n
multi-cngine aircraft or supplying con-
trolled- fru!u:,ma 4.C. pOWEr In  emer-
oenNeIes.

Speed control is within = 24% re-
ﬂndh ss of load. Specml :;[mﬁtrnr it1018
'l.'l.l“ maintain 400 cps. FILLIIILI:'IL"-. within
+ (.19 rcgardless of load. Units are
carrently available i six sizes for (.5
to 3-kva. output. "u"n'L-is_:_hr ranges fFrom
seven to 19 1b,

Vickers, Inc.,

Mich.,

Box 302, Detroit 32,

Dual Hydraulic Test Stand

Dual hydraulic portable test stand
Model Z828 checks out airpline sys-
tems on the flight line. Two separate
and complete svstems m the umit may
be used together or separately,

Fach syvstem contains a  2ZU-gpm,,
5,000-ps1. In draulic pump with 1ts own
Howmeters, byv- -pass, vidlume and pres-
surc  controls and  air-to-oil  coolers.
There 1s an extra supply of 10,000 psi.
hvdraulic Pressures for stabic testing and
ﬁ{JH[m air pressure for pressunzing
plane reservoirs.

Greer Hyvdraulics, Inc.,, New York
International Airport, Jamaica 30, N. Y.

Generator Replacement

Designed on the basis of a projection
of aircraft a.c. power requirements of
the future—including nuclear-powered
types—a 160-kva. generator, designated
the G180, 1s bemng studied by mult:-
engine plane manufacturers as a replace-
ment for the present smaller mult-
generator mstallations.

Prime beneht of the new unit would
be the elimination of components and
complexity inherent to multi installa-
tions, resuiting in considerable weight
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QUALITY
MAGNESIUM
CASTINGS

A MAGNESIUM SAND CASTING at the Dow foundry. Many kinds of castings are pro-
duced —with quality standards to meet the special needs of the aireraft industry,

. Jor the Aircraft Industry!

ORDINARY AND EXTRAORDINARY
SAND CASTINGS

PERMANENT MOLD CASTINGS

PLASTER CASTINGS

YOU NAME THE CASTING, Dow can supply you with any
shape or size required. Specialized inspection techniques
rigidly maintain your standards and specifications,
Heavy-wall or thin-wall, the best—and surest—answer to
your problems are Dow magnesium castings! Contact your
nearest Dow sales office for additional information.

<>

THE DOW CHEMICAL COMPANY
Foundry Sales, Bay City, Michigan
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27

CHANNELS

narco

simplexer

VHF RECEIVER
and TRANSMITTER

_“ &

= -
: |:| =8 my |r!l'.|r-: u“'lh
. i

A.It the frequencies you want for any
tower or center communications ean be
accommodated in the new 27 channel
Narco Simplexer. This top-quality com-
munications unit embodies a wide-band
transmitter—actuully six separate trans-
mitting cirenits — for uniformly strong
transmission plug the famed Nareco
“whistle-stop™ tuning feature which lets
vou tune the VHF receiver precisely to
the frequency desired.

The Simplexer accommodates all 24
frequencies used between 118.1 me and
co.B pius 12607 me, pluz two additional
crystals for special purposes.

No other communications unit avail-
able has the quality, the proven stamina
and reliability plus compactness for any-
where near the price. Your communica-
tions problems will be zolved with the
new VUC-27 Simplexer. See it at vouor
Narco dealer’s or write for new brochure.

Omniplexer Adds OMNI
for only $195

Here's the answer
for a low-cost, ac-
curate Omni—the
Narco Omniplexer , e LN
which can be plugged into any Nareo
Simplexer. Only 37 high and 6% " wide,
it has vernier tuning for precise course
getting. Ideal as a basic navigation sys-
tem or the low-cost answer for dual omni.

narco

NATIONAL AEROMNAUTICAL CORP.

ES=

Ambler, Pennsylvanio
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savings, Ground power carts, airhome
auxthary power units and laboratory
applications are also possible. Unit was
developed at the request of BuAer,

Jack & Heintz, Inc., 17600 Broad-
way, Cleveland 1, Ohio.

ALSO ON THE MARKET

Permanent  magnet motors, Type
BYLM, have a centrifugal blower for
dissipating heat generated by clectronic
tubes, circuit components and similar
cquipment m confined enclosures, Units
arc available with clockwise or counter-
clockwise rotation in several sizes,.—
Barber-Colman Co., Aircraft Controls
Division, 1400 Rock St.. Rockford, 1.

Miniature Teflon coaxial cables,
Types K-256, K-257, K-258, for plane
and missile application are one-quarter
outside diameter of comparable RG
tvpes, vet provide same impedance
characteristics. Impedance ranges are
50, 70 and 93 ohms. They can operate
m 1500 environment., Manufacturer
can also supply Tyvpe SP-132 four-con-
cductor cables for mussile motors and
clectronic controls. Cable has a maxi-
mum outside diameter of 0.275 in.—
I'ederal Telephone & Radio Co., Divi-
sion of International Telephone & Tele-
graph Corp., 100 Kingland Rd., Clifton,
™. 1.

Self-lock spline-type nut for use with
dluminum and magnesium allovs 15 de-
signed for blind mounting, Unit fea-
tures o counterbored shank to take AN
thread-length  bolts.  Type ND2398
meets AN-N-3 or MIL-N-25027 (ASG)
requirements. Avalable m thread sizes
10-32, 428, &4-24. 224, 1%-20 and
1.20.=Elastic ani} ~Nut Cur]:ur-mt[un of
Amenca, Umion, N. |.

Flexloc self-lock nuts, made of silver-
plated ANMS 5735 stainless steel, are de-
signed for use at up to 1,200F,. Desig-
mated 119FW, external wrench | 2-point
desizn 15 for application in jet engine
nanifolds, afterburners and similar hot
arcas, Available m standard sizes from
No. 10 through ian, diameter.—Stand-

ard Pressed Steel Co., Jenkintown, Pa.

Self-contained  storage  oscilloscope,
with infinite information persistence
presents all stored waveforms at equal
and constant brightness until mtention-
allv erased. Model 102 Memoscope uses
clectronically regulated d.c. voltages in-
cluding three and five kilovolt high-volt-
age  supphes.—Advanced Electro Elec-
tronics  Nanufacturing Co., 2025
Pontius Ave., Los Angeles 25, Calit,

Tankite, for liming aircraft fuel tanks,
has also been tound useful as a leak
preventive, Films are applied from an
cmulsion eliminating toxic solvents and

More light planes are equipped
with Sensenich Propellers than
any other make.

FIXED PITCH METAL
CAA approved vp to 165 hp.

FIXED PITCH WOOD
CAA approved vp ta 225 hp.

TEST CLUBS
up to 3000 hp.

Write for Bulletins and Price Lists.

Dept. W, Sensenich Corp., Lancaster, Pa.

Sensenich PROP SHOP ... Certified Repalr Station
for all makes fived pitch metal or wood propeilera
o« + >&nsenich, Beech and Hartzell controllallies. Mag-
naflux, elching, ancdizing and plating service available,
Service Hangar on Lancastor Municipal Airpart.
Appraved Propetler Repalr Statlon 3520, Unlimited
Claxs 1 and 2 ralings.

L ey
EFHEIEH

SERVING THE AIRCRAFT INDUATRY
FOR MORE THAM 25 YEARS

Now!...the NEW

ROBINSON

WIRE
TWISTER

with DIAGONAL
GRIP - HEAD

Faster, more efficient than
ever! The new, slendernose
DIAGONAL GRIP-HEAD is
designed especially for those
narrow- hard-to-reach places.
Split-second whirling action
safetyv-wires 3 engines in time
required for one by any other
method . . . saves as much as
$140 per engine assembled.

3-TOOLS-IN-1 p{iﬂrg-

cutters-twisters. Side-cutting,
oil-tempered head. Permanent
bronze bearing. No adjust-
ments. Jaws lock on wire,
can't slip off. Perfect, uniform
twist every time.

| S . z

127 55 Wiring. 18 oz, 92100
mn__ -

" ~for bench wotkaub-$20.50

Unconditional Money-Back Guar-
antee. Send for complete details.

RALPH C. ROBINSON CO.
Box 494W Neo.S5acramento 15, Calif.

Canadiar. Distributor,Gensales, Ltd., Malton, Onr,
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fire hazard during application.—Indus-
trial Finishes Division, H. B. Davis Co.,
Bush & Severn Sts., Baltumore 30, Md.

Ouick-dump flow control valves for use
in original cquipment, as well as applh-
cations requinng manual or antomatic
vitlving of air, water, oil or IFreon. Seven
models are  avalable: solenoid, cam-
operated, palm button, finger-tip, foot
operated and two hand lever tvpes.—
[Tumphrey Products, subsidiary of Gen-
cral Gas Light Co., Kalamazoo, Nich.

Microtrol tvpe 150 automatic grinder
control, gages workpicce diameter con-
timuously during, grinding and uses -
tormation to control hnal size of work-
piece. Unit can be mstalled on either
new or existing grninders; it 15 for true
diameter gaging on center-bype grind-
crs, with three-point grinder control and
wheelguard-tvpe mounting for gaging
caliper.—Industrial Products Dept., Air-
borne Instruments Laboratory, 160 Old
Country Rd., Mincaola, N, Y.

Model 9200 fractional horsepower in-
duction motor, a sleeve-bearing unit,
features an open, self-ventilated frame
for cool operation. It is available for
pad mounting, resilient ring mounting
or end mounting.—Howard Industrics,
[nc,, 1760 State St., Racine, Wis.

Strip bumer, for hot forming titanium
sheet and plate, is built in anv length
and shape. Other features: no cold
spots at ends of scctions: water cooler;
fucled with air or oxvgen and natural
or liquehed gas; heat range mstantlv ad-
justable.—W. C. Cheney Manufactur-
mg Co., P. Q. Box 3591, Scattle 24,
Wash.,

WHAT'S NEW
Telling the Market

Characteristics, propertics and  sizes
of five grades of Ampeo-Trode electron-
ics, AC and DC; Phos-Trode; Ampeo
Trode hller rod and coiled wire and
Aampeo-Braz #1 and # #, applications
bulletin W-25a, Ampco Metal, Inc..
1745 South 38 St., Milwaukee, Wis. . . .
specifications, data and resistance quah
tics of silicone rmbber products and
stlicone coated cloths, brochure, Rav-
bestos-Manhattan, Inc,, Passaic, N. ].

Plans and specifications of (Boeing-
Blackstone) vane type air deflecting
[ence, brochure, Blackstone Manufac-
turing Co., Inc., 4600 West Harrison
St., Chicago 44, I1I. . . . Technical data
and operating charactenistics of photo-
graphic mstrumentation systems, T'riad
Corp., 4515 Sepulveda Blvd,, Sherman
Oaks, Calif. Outlme of physical
and chemical properties and applica-
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'YOUR EXECUTIVE AIRCRAFT
DESERVES THE BEST

ENGINE OVERHAUL

For aircraft engine overhaul service, Pratt & Whitney Aircralt’s
Airport Department is “home™ for many types of business aircraft,
Like many of the nation's leading companies, you can enjoy the
advantages and reassurances that go with engine work performed

at the tactory. It can cost less, too, in the long run.

PARTS REPAIR

Certain types of engine parts repair, such as rebarreling cylinders
or rematching crankcases, require factory facilities and factory
methods that are available to you at the Airport I}L-11;311't|11{.~|1t_
Complete equipment tor all possible parts repair jobs—large or
small —assures prompt Ll[*punt_lﬂhle work,

AIRFRAME OVERHAUL

Expanded service hangar facilities can accommodate even the
largest commercial aircraft. Service is prompt. H{*gn]ur work in-
cludes inspections, engine changes, radio and instrument repair,
airframe repairs or modifications, and general aircraft maintenance.,

For further information
on your particular reguirement Tly to, or write:

DIVISION OF UMITED AIRCRAFT CORPORATION

AIRPORT DEPARTMENT

| RENTSCHLER AIRPORT

EAST HARTFORD, CONNECTICUT

PRATT & WHITNEY AIRCRAFT
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EARLY RESEARCH AND DEVELOPMENT EXPERIENCE with elactronic
location aquipment at G.E. bagan in 1935 when this Ffirst system,
with an cutput of 1'% watls, located planes up to five miles away.

IN USE TODAY, this huge nodding height finder was designed and
developed by General Eleciric to be used with powerful search radar
systems and is o maojor contribulion to long-range aircraft location.

How G.E.'s 20-year antenna background can

help make your radar system more effective

b examples show experience in all areas of land- and ship-based antenna work

To give you an outstanding source for reliable, precision
radar antenna equipment, General Electric backs modern
facilities with the know-how that comes from many yvears of
research, engineering, and manufacturing experience.

For example, early research in electronic location equipment
at G.E. began in 1935 and engineering and manufacturing
experience includes these six major areas:

1. Stabilized bases to compensate for ship pitch and roll
were built in large quantity with Navy antennas in World
War II.

2. Small, portable systems for weather balloon tracking
were developed and produced for the Army and Navy in 1948,

3. Powerful heightfinding antenna, FPS-6XWI1, de-
veloped by G.E. for USAF in 1949, was an advancement
in long-range detection.

4. Giant shipboard search antenna, largest in use
today, was G-E developed and produced for Navy early-
warning ships.

5. Long-range search antennas (FPS-7) were designed
and built by G.E. using advanced construction techniques.

6. One of the first combination antennas (allows both
search and elevation detection), the Navy's SPS-8 was
designed and produced to give a precise beam pattern.

This extensive background enables clearer perception of
special engineering and manufacturing problems. It is the
element that helps give G-E precision antenna equipment the
efficiency and reliability to help make your radar system
more effective, For more information, contact your G-E
Apparatus Sales Office or use coupon below,

AN

Mail to: General Electric Company, Section H223-2
Schenectady 5, N. Y.

Please send me these two bulletins:

GEA-6279, Radar Antennas, Mounts, Components, and Acces-
sOries
GED-2494, G.E.'s Naval Ordnance Department Offers Complete

II Engineering and Manufacturing Services
] For immediate project. [ For raference only.
l Name. . ... ... ; ; .
I I £ o Ttk bl b g e M A i bl Pl b o e gl e i i
I Organization. . . .. ....... P A A
| Address . . . ..

ﬁngmss /s Ovr Most Important Produvct

GENERAL @3 ELECTRIC

tions of available Disogrin compounds,
brochure, Greer Hydrauhics, Inc., New
York International Airport, Jamaica 30,
2 2 2

General principles of torque tools
and methods of use, manual (sccond
cdition), P. A, Sturtevant Co., Addison,
111. . .. NMustrations, dimensions, meth-
ods of fabrication and applications of
shock and vibration mountings, Indus-
trial Bulletin 21000, Robinson Avia-
tion, Inc., Teterboro, N. J. . . . Princi-
ples of operation and available head
stvles, diameters and lengths of “700"
rivets, bulletin TCL-112, 'T'ownsend
Co., Cherry Rivet Division, P, O. Box
2156-7., Santa Ana, Calf.

Safety  breathing equipment for
higher altitudes, brochure, Scott Awvia-
tion Corp., Erie St., Lancaster, N. Y.

Nustrations, ratings, dimensions
and specifications of switches and acces-
sories, catalog, Carling Electric, Inc.,
West Hartford, Conn. . . . Designer's
cuide for clectric resistance t‘n'f::t;::]inf._;,
Bulletin 331, Sciaky Bros., Inc., 4915
West 67th St., Chicago, 111, . . . Illus-
trated  information and application
stories on clectronic gear packaged with
plug-in components, bulletin, Alden
Froducts Co., 117 North Main St
Brockton 64, Mass.

Applications, photographs charts and
cross-section  drawings of belt-driven
tube axial fans, bulletin, Propellair Ih-
vision, Robbins & Mvers, Inc., Spring-
ficld, Ohic. . . . Description and feu-
tures of fractional horsepower d-¢ per-
manent  magnet motors, catalog 1
4344-3, Barber-Colman Co., Aircraft
Controls Dmision, 1400 Rock St
Rockford, I1I. . . . Information, speci-
fications and applications on T'cflon
products, catalog 1-55, Continental-
Diamond Fibre Division, Budd Co.,
Inc., Newark, Del.

Publications Received
e Protective Shot Peening of Propel-
lers. Part [—Residual Pecning Stresscs
—by R. I'. Brodrick, Lesclls and Asso-
ciates, Inc., for Wright Air Develop-
ment Center, U, 5, Air Force., $5.00;
438 pp. (Order PB 111802 from OTS,
U. S. Departiment of Commerce, Wash-
ington 25.)

Investigation of the benefits of shot
peening as a mcans of protecting air-
craft propeller blades against the redue-
tion of fatigue strength arising from
surface damage.

e 'mergency Escape Procedures—by
B. G. King, R. Ostnch, and M. C.
Richardson, Air Force Cambridge Re-
search Center—52.50; 95 pp. (Order
PB 121105 from OTS, U. 5. Depart-
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SPECIALTY

MANUFACTURER

OFFERS

SAV!EGS
SMALL PARTS

AND

FASTENERS

Multiply these case histories a thou-

sandfold and you'll get some ideoa of
the variety of tough problems we
crack, and the savings we effect for
our customers in the course of o

year.

QOur cold-heading process—supple-
mented by secondary operations—
imposes amazingly few limitations
on the parts and fasteners we can
make. Don't forget that we are
not limited to "“stock’’ sizes. These
illustrations show that Hossall—a
specialty supplier — can show
you substantial savings, better
deliveries and technical assis-
tance on your small parts and

fosteners.,

Proof? Send us your specifica-
tions or write for cataleg.

John Hassall, Inc., P. O. Box
2223 Westbury, Long lIsland,
New York.

. ArTLMA ARG RIVETI NN

SINCE 1850

M) WRILE BRIV D ORI

=
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=
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=
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Hassall

REQUIRED:

.Ih:-pl-m.'nmunl' for stud with
insufficient head 1o act as

stop for avtomatic ham.
mering.

HASSALL SOLUTION:

Substitution of Hassall
:l::ld'-hl!ﬂdﬂd collar nail
with annular threads for
greater holding Power,
Substantial cast savings.

NAILS, RIVETS, SCREWS
AND OTHER COLD-HEADED
J § Bl rasTENERS AND SPECIALTIES
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OI(I.AHOMA CTY
SEPT.1-2-3

America’s Major Aviation Show
for All of the Armed Services

In keeping with its plan of rotation, the U. 5. Department
of Defense has designated Oklahoma City the site of
this year's aviation classic—the National Aircraft Show.

Here, for the first time in the southwest, the aviation
industry in cooperation with the Armed Services will dra-
matically report to the nation the progress of our air power,

It i1s the only major show for 1956 approved by the U. 5.
Department of Defense and sanctioned by the National
Aeronautic Association. It will carry full participation by
all branches of the Armed Services, both in flying dem-
onstrations and static exhibits of aircraft and equipment.

Spacious hangars for indoor displays and vast outdoor
exhibit areas offer airframe, engine and component parts
manufacturers a singular opportunity to effectively pre-
sent their latest developments to all the Services, the
industry and public . . . for this is aviation’'s traditional
annual rendezvous. It merits your serious consideration
and active participation.

For floor plan diagrams, exhibit space contracts, ticket information and
complete details write—Benjamin T, Franklin, General Manager, NATIONAL

AIRCRAFT SHOW, 400 UNION COMMERCE BLDG., CLEVELAND 14, OHIO

SPONSORED BY
AlR FOUNDATION AND OKLAHOMA CITY CHAMBER OF COMMERCE

SANCTIONED BY NATIONAL AEROMNAUTIC ASSOCIATION
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ment of Commerce, Washington 25.)

Knowledge gained from joint studies
conducted by the Military Air Trans-
port Service, U, S. Air Force and the
Civil Acronautics Administration on
operational emergencies and tests on
escape of personnel from aircraft follow-
ing simulated landing emergencies is
brought together in this manual, The
several sections contain matenial on
crew training for this tvpe of cmer-
gency, recommended procedures, evacu-
ation devices and cquipment, and an
evaluation of emergency exit provisions,

® Supervisors Safety Manual—Written
by staff engineers of the National Safety
Council, 425 North Michigan Ave.,
Chicago 11, 11l. Price to Council mem-
bers, $3.15; price to non-members,
double; other prices if ordered in
quantity. 354 pp.

Wiitten to provide foremen with a
comprehensive guide to all phases of
ndustrial safety, the manual includes
material on the human side of safety,
maintaining interest in accident pre-
vention, fust aid, protective equipment,
housckeeping, materials handling, ma-
chine guarding, portable power tools
and hre prevention,

e Addresses Presented at the Sixth Na-
tional Conference on Standards—Avail-
able from the American Standards As-
soc1ation, 70 East 45th Street, New
York 17, N. Y. 55.00; 94 pp., § photo-
graphs.

Thirty addresses given at the Sixth
National Conference on Standards,
Washington, D. C., in October, 1955,
an the general topic of the effectiveness
of standards i saving monev and in-
creasing  cfficiency.  Speakers  include
Assist; Lnt Secretarv of Defense Thomas

P. Pike and the airplane engine mdus-
try's C, E. Mines.

e Proceedings of the Gas Dvnanvcs
Svmposium on the theme Acrothermo-
chemistryv—Held at The Technological
Institute, Northwestern  Uni f:hitj. ,
Fvanston, 1L, August 1955, 54.00;
Approx, 250 Pp: bound.

Contams 25 original research papers
on turbulent combustion. flame stabili-
lization, dectonation, and thermody-
namics, lanmunar Aames, and the com-
bustion of condensed phases.

¢ Atomuc Energv—Pub. by the Acad-
cmy  of Scicnces of the USS.R. —
Translated by Associated  Technical
services, P, O. Box 271, East Orange,
N. J. Six issucs per vear, available on
annual  subseription at the rate of
583.00.  Subseriptions and mquirics
should be forwarded directly to AST.

This Soviet journal will publish ar-
ticles and reviews of latest achievements
related to peaceful uses of atomic en-

ergy.
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SAFETY

{AH Accident fnvesngﬂ!mn Report:

Fastern Fllght Crashes Off Runway End

An EFastern Awr Lmes Martin 404,
487A, Fhight 175, was damaged uhmntlx
when it overran the Tn-State Airport, Hunt-
ington, W. Va, at !I.}i}IfJ"LIIIIIELl'l. 1550 on
]:m- 15, 1956. XNo njuries resulted to
L'IHILT CTCW OT P.I!‘l"'l..'ilgl..'['!'i-, :].I.I.ii 1y '|_]'L LDCLUTLT-
redl,

Flizht 175 ornginated at Chicago, Il1.,
for Charlotte, N. C., via intermediate stops
mcluding Louisville, Kyv., and Huntington.
Captain “Robert C. Moore, Pilot ]nul_l- L.
Lane, and Flght Attendant Dolores DD,
Pauls comprised the crew. The fight was
routine to Louisville where a landing was
made at 1731.

At Lowsville the aircraft was serviced
and at the time of departure carried 650
gallons of fuel and 32 passengers for a gross
takcoff weight of 42,913 pounds. (Maxi-
mum allowable was 44,900 pounds.) The
center of gravity was within prescribed lim-
its. The crew was given the latest Hunting
ton, Charleston, and Greenshoro sweather
and the flight departed Louisville ramp on
schedule at 1750 on a VFR flight plan, es-
timating 51 minutes to Ilunhugtnu

Captain Moore made the takeoff and flew
the entire Louisville-Huntington segment.
IEn route the flight requested and received
an [FR clearance, via V-4 Airwav to cruise
at 3,000 feet, and was given the latest
Huntington weather. This indicated the
ceiling to be 1,000 feet, visibility 1 mile,
wind calm. light snow, and that braking
action was “poor’” on the snow-covered run-
wav.

Charleston approach control® cleared the
fhght for an approach to Trn-State Airport
at Huntington. The aircraft crossed the
end of runway 30 at an estimated speed
of 90-95 knots at an altitude of 50-100 feet
and passed over almost one-half the length

IAIl times herein are Eastern Standard
nnd based on the 24-hour olock: all alr-
Epeads are in knots ; and all distances are
in nautical miles {(except visibilities which
are In statute miles).

Charleston approach control normally
handles IFR alr carrier traflic for Hunting-
ton.

of the 4,600-foot runway before touching
down. The crew was not able to stop within
the conhines of the airport and the aircratt
nosed slowly over the bnnk of a slope
approximately 100 feet bevond the end of
the rumway.,

INVESTIGATION

The dispatch release for this flight out of
Louisville listed Charleston as alternate for
Huntington, and Huntington as alternate
for Charleston. This was changed at 1735
listing Roanoke as alternate for Charleston,
but retaining Charleston as altermate for
Huntington.

The Huntington, Charleston, and Greens.
horo weather given the crew was as fol-
lows:  Huntington—Precipitation  ceiling
1,500, obscuration; wvisibility 3 mile; light
snow showers; smoke; temperature 29; dew-
point 216; wind calm. Charleston—6,000
scattered, estimated 9,000 overcast; visibility
1 mule; smoke; temperature 33; dewpoint
30 wind west-southwest 5. Greenshoro—
16.000 scattered, estimated 30,000 overcast;
visthility 12 mules; temperature 34; dew-
point 2; wind southwest 6; breaks in the
overcast.

The flight reported as being over the
Lexmgton VOR station at 1813 at 5,000
feet to the companyv radio at Louisville,
and requested and received an IFR clear-
ance to Huntington. The flight reported to
Charleston approach control over Bruin In-
tersection at 1833 at 5,000 feet and was
cleared via Wavne Intersechion direct to the
Huntington marker to maintain 5,000 feet,
and to report passing Wayne,

Weather Transmitted

Charleston approach control then trans-

mitted to the Hight the latest Tri-State Air-

paort u.r_i'r]u,r conditions as furnished by the
company: “Precipitation ceiling 1,000 sky
obscured; visibility 1; light snow; tempera-
ture 15; dewpomt 24."

At 1835 Huntington _company raclio
advised the flight directly, “We have about

an inch or inch and a halt of snow; we have
TN I,.Ilfll'l_'{__li']]”g Pi!‘p"p{.]'l.g{.fl".:-, 'I]]E.]. ]}IlLlllg LUH'I'.II
tions on the runway are poor.”

At 1836 Ilight 175 was also advised by
company radio of the altimeter 3-Lli'|112l.
calm wind conditions favoring runway 30,
no trafic, and Huntington 1530 weather:
“Precipitation ceiling 1,000 feet, obscura-
tion; visibility 1 mile; light snow; tempera-
ture Z§; {Ian:mlt A% ".'-.IIII'.i calm, braking
action poor; we have no outbound load.”

Charleston approach control then cleared
the Hight for an approach to the Hunting-
ton Airport, to descend to and cruise at
4,000 feet, and to report leaving 5,000 feet.
The fhight reported leaving 5,000 feet at
18374 and passing the Wayne Intersee-
tion at 1838.

Flight 175 arrived over the Huntington
H-tacihity® at 1842, and then, in accordance
with prescribed procedure, flew outbound
17 degrees magnetic and made a procedure
turn, descendmg to 700 feet above the
ground before returning at 197 degrees mag-
netic over the Hefacility. The aircraft then
prmu:-du! to and i]'l'-.‘-.l_fl directly over the
airport and its single runway at about a
O0-degree angle.

Both pilots stated that all airport runway
lights were sharp and clear through snow
precipitation. A check of the windshield
wiper and leading edge of the wing showed
no ice, After crossing the airport the cap-
tain made a left turn of about 270 degrees,
concluding the turn at an estimated three-
fourths of a mile from the approach end
of runway 30. Both pilots stated that again
they could see all runway lights at that time.

Final approach was continued with land-
mg gear down and Aaps fully extended. The
end of the runway was crossed at an eshi-
mated airspeed of 90-95 knots at an altitude
of 30-100 feet. Just before touchdown Cap-
tain Moore advised Pilot Lane that he in-
tended to use propeller reversing “becanse

TAn 'H-facility'" is a nondirectional radio
transmitter used for homing and naviga-
tlonal fixes,
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SKETCH OF TRI-STATE Airport 'll.’ Huntington, W. Va,, showing runway, terraim, runway and threshold lights, tire tracks in snow from
touchdown to where plane came to rest, and brake marks,
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is our Airport
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Now even the ice- and snow-covered Arctic regions present no
landing problems to aircraft whose design includes the Panto-
base landing system. A product of Stroukoff research and
development, Pantobase will permit landings and take-offs from
snow, ice, sand, water and unimproved terrain, thereby extend-
ing the operational capabilities of the aireraft and reducing the
need for conventional airports in many remote and previously
inaccessible parts of the earth’s surface.

Pantobase —When designed into an air-
craft the Pantobase system enables the
plane to land and take off from many tvpes
of surface without changes or additional
landing equipment.

BLC- Boundary layer control as developed
by Stroukoff increases the effective lift
and delays stalling of the wing, thereby
reducing required speeds and distances
for take-offs and landings.

W

Achievement is a tradition at Stroukoff. A leader in the develop-
ment and design of cargo and transport aircraft, Stroukoff offers
challenging opportunities to ereative engineers.
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SAFETY

of snow on the runway and 1}4155ih]c poor
braking,”

Up i bouchdown Pildot Lane ramsed the
TCAVCTSE lent lockout Hll-' pt,nml‘hug pris-
peller reversal before the aircraft's weight
wias on ts landimg gear, and the captan
used reverse thrust bevond the normal re-
verse range  into the CTIETEENTY  TEVErse
range. !’Jinl Lane obscrved the No. 1 pro-
peller reversing light come on shightly betare
No, 2 came on. According to the captain,
No. 2 propeller lagzed nu-mu:tmh

Forward visibility was completely cut off
lw surface snow blown forward and up by
the reverse thrust. The captain noted a
shight change i heading on the Flux Gate
Compass and reduced 1. p. m. in order to
see where he was headed because of sharp
dropoffs m the terrain near the runway
edges. particularly to the left. When visi-
Inlm was regained he reahzed that he was
then wr:uu} e}ﬁ the left u:isfr_ of the runwav.
This was at a pomt about 1.400 feet bevond
touchdown and about 1,100 feet short of
the far end of the 4,600-foot runway. Sec
diagramn, p. 99,

Visibility Blocked

The captain then applied nght rudder
and right brake and increased the reverse
thrust, taking more from No. 2 than from
Nao, 1, bringing the aircraft to a course ap-
pmu.n.]teh paralleling the rumway. Agan
Blown snow blocked visibilitv and again the
captain reduced power to regain it. He rea-
lized he was agam tuming to his left, away
from the mmnw; :'l. and quickly applied ngill'
rudder and right brake to change direction.
This accomplished its purpose until the air-
craft was parallel to and approaching the
cnd of the runwav, Again the captain ap-
plicd maximum reverse and lost all forward
visihility,

During this relativelv short period the air-
craft mamtained 1 course generally parallel
to and at the left of the ranway until, when
nearmg the end, it was turning to ats left,
It then went slowly over the brink some
100 fect bevond the ranwav. Both pftlp-'.]
lers remained in reverse thrust with varyving
amounts of power being used throughout
the landing roll. Nose-wheel htr:umﬂ Wils
not nsed to correct the swerves.

Just after the aircraft rolled over the
brink of the slope the captam shut off all
clectrical power to lessen the possibility of
firc. Total darkness resulted as the cabin
cmergency impact light did not come onm.
The stewardess was unable to reach it to
turn it on because of the aircraft’'s extreme
sngle,  She advised passengers to remaim
seated and calm.

Passengers Deplane

The aircraft came to rest on a ledge about
186 feet bevend, and about 60 feet below
the level of the runwav. The rough ter-
v sloped  downward  about 28 degrees;
the aircraft was nose-down even more to
40 dezrees and tilted 15 degrees to the right.
Evacuation through the rear passenger load-
ing ramp or via windows was not feasible
because of their heights above the ground
and the stegp nose-down angle.

Consequently, and upon instruction from
the crew using Hashlights, all  passengers
deplaned via the left front loading door
without disorder despite the difhiculty in-
duced and augmented by darkness and
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'.'i]li'J-FL'I].'.l rocky, sloping terrain.

The hrst pomt of touchdown was made
by the left landing gear at a point 2,015 feet
aown the runwav.

All three landing gears were on the mn-
way a measured distance of 2,130 feet from
the approach end and shightly left of center
laterally. This runway has no gradient and
15 4,600 teet long and 150 feet wade, with
level sodded areas extending about 100
feet at both ends, The left or sonth side
is hordered with a level sodded area about

25 feet wide the other side has a similar
area abonut 225 feet wide. The terrain Falls
away in varving degrees of stecpness from
both ends and from most of both sides.

There was no physical evidence of fire
cither before or after impact althongh sev-
cral passengers reported a momentary fash
fire near the left engine after the aircraft
came to rest. Both prt:puﬂuh and the nose
sections of both engines were torm free be-
fore the aircraft stopped.

The lower drag strut of the nose landing
pear failed and the gear folded hackwards
r||||'|,1rf111r' the adjncent lower portion of the
fusclage. Damage to the f11~,L'L|gu, although
of a major nature, was confined to the for-
ward region generally below the aireraft’s
floor line. All passenger scats were imtact
and no seat belt failed. Emergency  exist
were not used bhut all were l};}ﬁ;r.l’rinn.l[,
Wing flaps were found fully extended.

Gears Locked

Examination of the inding gear latching
mechanisms revealed that all three landing
gears were extended and locked, and that
the nose gear steermg evlingder was intact
and in normal ope r.ltm.;, conditions, Exam-
ination of the brake svstem failed to reveal
any indications of operating distress and all
hvdraulic lines were intact, Both scts of
main tires had about equal amounts of tread
and mfation,

Both engmes, both propellers, both pro-
peller zovernors, and the two mam landing
pear wheels with their brakes were studied
at the MNama base of Fastern Air Lines.
'I'hi- examination showed that:

~either engine had  had any evidence
of Ftt]lm. ar any precrash condition  that
wolld canse 111|]F11mr|{111u|t=

b. Both lnrrnpr.ﬂr:n had been operating
within specified pitch limits and all exam.
mation of their components indicated that
they were in gnod condition prior to impact
with the j;;runn{l

¢. Bench tests of both propeller gover-
nors revealed no evidence of falures or anv
comdition that might have caused malfunc-
tioning.

d. Both brake assemblies were o good
condition and should have been operating
normallv.  All brake pucks were free in
their 1u'm'-:u'LE"-'. and show no excessive wear,
nor did the brake housings show anv ovie
dence of excessive heat.

A careful examination showed that the
rigeing between the reverse throttle levers
and the reversing throttle switches was suoch
that fnal actuation of the reverse switches
pocurred when both throttles were moved
aft 1% inches. This specihed nigging linul
i5 14 inches, plus or minus ¢ inch.

Fxamination of the rigging between the

Y This, and other information, including
the actual ground track of the alreran
down the runwnay, is depicted in diagram,
p. 90,
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Qur engineers are sharp cookies

who make pretty good dough . . .

Kaman’s Engineering staff has already designed and developed
the world’s first twin turbine helicopter, the first drone heli-
copter, the rotochute and the highly successful HOK utility
helicopter. It is now hard at work researching ringwing aircraft
and pioneering on other highly classified projects.

A Kaman Engineer must be technically qualified, of course,
but he must also be able to exercise initiative and think on
his feet. Most importantly he must have vision and be able
to apply himself to the project assigned him. The reward for
his intelligent hard work is a salary commensurate with ability,
extremely pleasant working conditions among people with a
job to do, and the satisfaction which comes from a job proudly
and carefully accomplished in the interest of our National
Defense.

If you're a sharp cookie you'll check the position you can
fill and return the coupon.

Kamay

THE KAMAN AIRCRAFT CORP.
71 Old Windsoer Road
Bloemfield, Conn.

Acrodynamics

Detign Drafting & Layoul

Dynamics

Electrical Design & Loyout

Eleciranics

Lisisiosn

Mechanical Design

Preliminary Design &
Research

Stress Analysis

Systemi Deavelopment

Struetural Design

Test & Development

Thermod ynamics

Weight

Att: W. M. Tynon, Administrative Engineer

Mame

Address
City
State

OO00000 o0oooggo

Home Phone




“Westin ghou SC

BALTE lUlﬂIIE DIVISIONS
gwe you the

RIGHT COMBINATION

At the Baltimore Divisions of Westinghouse, an engineer will find
not just one, but a combination of ALL the factors that go to make
up a successful and rewarding engineering career. The company will
help you to continue your education, by paying all tuition expenses

" while studying for yvour Master’s or Doctor's degree. Opportunities
for advancement are excellent, and you’ll be working on interesting,
challenging projects with some of the leaders in the electronics
field. There's real job stability—because you will be working for a
CAREER company. And, you'll like living in Baltimore. Both you
and your family will enjoy the pleasant surroundings and all the
advantages of a big city . . . with small town charm.

o000 ORPROIOROORS

CURRENT OPENINGS <

®oo0o0c0000oooococne®

CIRCUITRY PACKAGING

MICROWAVES TRANSFORMERS
SERVOMECHANISMS ANALOG COMPUTER DESIGN
MAGNETIC AMPLIFIERS VIBRATION

RADAR DESIGN

FIELD ENGINEERING
INFRARED TECHNIQUES
ANTENNAS

TECHNICAL WRITING

DIGITAL COMPUTER
DESIGN & APPLICATION

FIRE CONTROL SYSTEMS
OPTICS
COMMUNICATIONS

TO APPLY

Send letter outlining vour education and experience fo:
Technical Director, Dept. 342
Westinghouse Electric Corporation.,
Friendship Airport, Baltimore, Maryland

VISIT US DURING YOUR VACATION

A convenient interview can be arranged during your
vacation. Naturally, reasonable expenses belween your
homeand Baltimorewould be reimbursed by Westinghouse.
We will be happy to send further details.

Westin ghouse

BALTIMORE DIVISIONS
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throttle levers in the cockpit and the throt-
tle openings at both c.lrhurtmn showed
proper adjustment. With both throttles in
the reverse idle position, both throttle arms
were 4 inch from their stops; with both
throttles in the full reverse position, both
throttle arms were 14 inches from their
stops. Impact had stretched the throttle
cables to a degree where testing of their
tensions could not be significant,

All iogbook entries for a significant period
preceding the accident 'I.‘-.LI‘I:. caretullv re-
viewed, Nothing was found to show evi-
dence of operational difficulty or failure
of the propeller reversing, hydraunlic or
breaking systems, or of the nose-wheel steer-
mg sy stem. [Ill:':l'E were no squawks or me-
chanical irregularities reported by either of
the two crews who Aew N 487A on its two
Hights immedately prior to the one cul-
minating in this accident.

Runway Lighting

The high-intensity runway boundary
lights were of variable ﬂutpuf and  were
set at position No. 3, which 15 midway in
brilliance between posibions No, 1 (mim-
mum ) and No. 3 (maximum ). They had
been at that setting before the accident
and the incoming p:[{}t did not request any
change. His l'ult*mnnf.} indicated that he
Wils urnuph.h,h satished with the runway
lighting and that runway lights svere within
h|-. range of vision Htr[‘.lutrimut the entire
hnal uppmith

The “poor” braking reported to the crew
wias the result of .|-:_"r|1.=|]]].' testing the brak-
ing conditions on the rumway in an airport
limousing equipped with snow  tires uuF_r
a few minutes before Flight 175 amived.

%pLu] was ncreased up to 4350 miles
per hour with difhculty becanse of poor
traction on the ronway and the car then
braked wviolently. The resulting skid and
-.E:u'u were of such nature that its Llri'l.:,r
an airport emplovee, decided to use “poor”
as 4 means of d{,'“rlhlu"' the condition, al-
Hl-:mjh there was some evidence that it
Was much worse than “poor.” However,

puru" was entered in the official log, and
was July reported to and acknowledged by
Hu-h’r ] 75,

!Iu_ last prui:]m flight to land at the
Tri-State Airport before Ihi,hl 175 was also
an EAL Martin 404, It landed without
imnmcident about one hour and 20 miinutes
r_lrlur and its crew reported that brakmg
was “Fur.” Ab that time snow was F~=|'|'|I!'|""
and the snow cover on the runway was
about two inches deep.

Approach Normal

Eastern Awr Lines’ landing minimums
for Martin 404’5 at Tri-State Airport are
700 feet ceiling and 1 mile visibility. Con.
ditions prev uhn? at 1830, the last ofhcial

observation, were reported to the mcoming

flizht as 1,000 feet and 1 mile.

-C.ﬂ]f._iir: Moore and Pilot Lane testihed
that their approach was substantially normal,
that final was started at about three-fourths
mile from the approach end of the runway
at an estimated altitude of 300 feet, and
that they came over the end of the runway
at an estimated 50-100-foot altitude.

They also testified that their final turn
into approach was termimated at the proper
point so that little or no deviation from a
straight path was necessary. However, this
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15 contrary to the testimonv of a number
of ground witnesses who described an appre-
ciable hank to the night mmmediately priorn
to touchdown,

These witnesses in consensus, but with
considerable generality, were of the opimion
that the approach was higher and/or faster
than 15 customary  with  simalar  aireraft.
Captam  Moore testified that he purposch
came over the approach end of the subject
runway a bit lli“rflu.r than at other arports
because of the sharp drop in terrain at tha
end of the ronway and the conseguent possi-
bility of turbulence at that point,

There was some testimony that a burst
or several bursts of power were used  just
betore touchdown, but the captain msisted
that he did not applv any power at thal
time or elsewhere during firal Approac h.

Reversal of the aircraft's ]HH;JLHLH IS ac-
comphshed by pulling back the main throt-
tles to the idle position and then continuing
rearward with the reversing  throttle :II:TH
the reversing range. For normal reversing
the forece required to puoll the latter back
15 adjusted to eight pounds per throttle,
An additional 15 pounds per throttle s
Il:-.luit'q_-d ko hrinq them further back into
the ‘emergency’ reverse range. Thus the
total force needed is 46 pounds,

Cockpit Warning

The Martin 404 aircraft carries a placard
in the Il'ﬁ]n'.']-:i:rﬂ' relative to reversing propel-
lers.,

It reads: “Fxercise cantion in using re-
verse thrust on mnwavs covered with dust,
suow, or other matter which wonld reduce
visibility."”

This same warning appears in Fastern
Air Lings' Flight Manunal for the Martin
104 which states turther: “"Cantion should
also be exercised when approaching the low
speed range of the landing run so that the
aperator will he prepared for sudden control
buffctimg which might be injurious to the
operator or structure unless the controls are
monitored by the pilot or coptlot during
reverse thrust II‘J!}]M ation. While the control
forces are not excessive when operating in
normal POWET range for reverse thrust, the
controls are subject to sndden and sharp
reversals when .lppr:unhrnﬂ the slow speed
tange of the landing run.

U1luhhl1hi“ﬂlﬂ1ﬂ HM'LHHHnuniJPHn
facilities. as well as the airport and runway
||]Hh WwWCere IHHIH! to hlit ’utlllierHEH’
]hHH1ﬂh

Winds Light

Wind conditions at the Tri-State \irport
were very light to calm at the sarface when
Flight 175 was making its approach and
landing. The pressure  gradient was weak
m that arex; hght wind was indicated for
the hrst two or three thousand feet above
the surface. No turbulence was indicated
at low levels,

The temperature on the moming of the
accident had been down to 13 deerees and
never rose above 32 degrees during the dav,
\s thin obscuration of the skv existed.
followed by an overcast, there was not much
epportunity for the mnway surface to have
Become  warm l..IiI[JI.l]-__II! to melt the snow
even in the beginning of the fall. It there-
fore appears doubtful that ice existed below
the snow cover unless it rematned from a
previous condition, However, in some cases
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efhciency . . .

wherever 1t's

write today.
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LeTourneau Ermh Fushﬁr

.:“-'-.-.",,'i (] 1ﬁ !Irl-_

ever
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LeTourneau Sno-Train.

THE BIG JOBS

Previously insurmountable problems of lift, transport and mobility over
rugged, roadless terrain are being whipped with powerful LeTourneau
electro-mechanical equipment. Electric Wheels, heart of the LeTourneau
system of electric power and control, are putting tremendous power on the
job all over the world — under all kinds of operating conditions. Direct-
geared DC motors inside every wheel put driving power into every square
inch of surface contact.

APPLIES ALL AVAILABLE POWER—In the LeTourneau power system,
the precise amount of power required is “focused” directly on the point
of work by means of simple control circuits. This electrical power system
offers infinite gradations of power application with no appreciable loss in
and without intermediate clutches,
converters, and drive shafts. Flexible electric cables transmit power
needed — all the power, not what's left after going through

complicated drive systems.

DOES HIGHLY SPECIALIZED HEAVY WORK—Some present military
applications are: Corporal (missile) Loaders, Landing Craft Retrievers,
Aircraft Crash Cranes, Air Tows, Aircraft Crash Pushers, and the Army
Sno-Train — all designed and built by R. G. LeTourneau, Inc. to carry
out specific military missions.

Wherever dependable, instantly responsive, tremendous force is indi-
cated, LeTourneau equipment i1s most likely
creative engineering and large-scale production facilities of R. G.
LeTourneau, Inc. take care of your big work problems. Phone, wire, or

Manufacturers of BIG equipment since 1929

{|R.E. [ETOURNEAL |NC

2607 So. MacArthur, Longview, Texas

- BIG WHEELS

LeTourneau Snuvﬂu gay

transmissions, torque

to fill the need. Let the
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INDIVIDUAL
PROFESSIONAL

DEVELOPMENT

for engineers
- L.

I

jnpm‘muﬁ* f}rﬂpﬂfﬂﬂu

Marquardt, the leader
in supersonic propulsion, has
inaugurated a program of Individual
Professional Development for its engineers.
You can help us maintain this

leadzrship for the future of
supersonic propulsion,.

I.P.D. gives our engineers a
chance to advance to their maximum
potential in their present fields...and
those beyond...in a climate of continuing
professional growth from in-plant courses
and more than fifty current courses in
Southern California’s leading
universities. New courses are
constantly being added.

L.P.D. differs in its concept
and objectives from ordinary company
training programs in that it gives each
engineer an opportunity to grow and plan
his development toward his own goal

and at his own pace rather than
having to follow a rigid pre-
determined pattern.

I.LP.D. is a part of an overall
expansion program which anticipates a

two-fold increase in personnel during the
current year. This increase represents many

additional engineering opportunities, You
can become a leader in supersonic
propulsion, Write for details.

& W -I'I-"'i*"..'“*"‘""'"‘.“"‘*‘*"H

TTEERERAasRATsEsR R s RaamEEdEEEEEE PR E SRR

5
t"'_nmcn FT CO.

Attention: Professional Personnel
Industrial Relations Department « 16551 Saticoy 5t., Van Nuys, California
MARQUARDT BUILDS THE POWERPLANT FOR THE BOMARC IM-99 INTERCEPTOR MISSILE
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very poor braking exists on a dry snow
COVET.

The weather reporting service at the
| ri-State  Awrport at Huntington, West
Virginia, 1s classed as a Supplemental Avia-
hon \Weather Reporting Station,  Thas
means that the observers have been obtained
hy the Weather Burean from airline and/or
.'1.1"r|1-:1-:|' personnel and that tollowing a penod
of training in weather observations, they
have heen certificated as competent to make
surface weather observations.

AMNALYSIS

[’.;l:ﬂ.t:iu Moore attnibuted the hrst swerve
to the left to a momentary lag mm the No.
2 (right) engine. This would cause maore,
Or qn-l-'. ker, reverse thrust on the lett engine
than on the right and consequently result
in a tendency to vaw to the left. But il
scems unlikely that anv momentary lag in
the No, 2 engine caused the mitial swerve
because the aircraft traveled a zood 1,000
feet before swerving. (This distance wounld
have taken 7.4 seconds at an assumed aver-
age speed of 50 knots, )

.HLL}]:.L{“H_“III‘ swerves to the left, as the
aircraft contmuned g;L'nL'r;l!]n [.‘I-IIEIHI..'] to the
runway, occurred as Captain Moore at-
I'.|_-:||]_1-t4_'-;] to use maximum reverse thrist to
stop the aircraft on the arport. He was
using different amounts of rteversing to
cffect steering and stop the aircraft without
anv forward 'L':.-aihifﬂ:'. except For two brnel
periods, as described.

The given braking condibion af "'|1-H|!I“
did not carrv with it a warning :|5_;.1[mt
linding: it was merely information for the
captain to use as he saw fAt. Adjectives in
common usage to describe braking effective-
ness are “good,” “fair,” “poor.,” and “mil.”
“None, not even “ml)” 158 tantamount to a
prohibition against landing because even
with little or no braking it i5 possible to
land and stop on certain runway lengths,
depending on wind, gradient, althitude, tem-
perature, and ather factors,

Final Approach

Cantain Moore could not explain why he
landed so far down the runway after a hnal
approach such as he descnibed, As stated,
there was little or no wind, and if the air-
craft had crossed the 5'.:!1-1111-;1;;1}' at 30 feet
altitunde and at the conventional speed of
00-95 knots, then the touchdewn should
have been well within the hrst guarter ol
the runwav,

[f the approach was conducted as Captamn
Moore testitied, then there would have been
no necd for any final maneaver or maneuvers
just prior to touchdown as described Ty
witnesses, although denied by  Captain
Moore, It secms plnh.l:'ﬁu that there was
some misalienment of the Anal approach
to the right of the runway as a result of
overtuming during the close-in  circling
:][:l[urn:uh,

The fact that Captain Moore advised
Pilot Lane to raise the reverse flag before
touchdown indicates that he realized he
was then critically far down the rmunwan
and wanted to be sure of instanteous re-
versal on demand.

The Board concludes that Captam Moore
macde his last turn mto hnal somewhat
higher, closer, or faster than he would have
during better visihility. Visibility of one
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mile was exactly at authorized minimum.

It was found durmg the course of the
wvestigation that additional trammmg ot the
weather observers wounld be desirable. This
does not appear to have been a factor in
thie accident: however, the Weather Burean
has started o program for improving the
traming of E;-:_-ru.um]-;_-'l and inspection of this
class of stations.

FINDINGS

On the basis of all available evidence the
Board hnds that:

1. The carrier., the aircraft, and the
CTOW WOere :':urupm]j. certificated.

2, The last weather report for | 530
piven the flight inclnded 1,000 feet ceiling,
1 mile 'l.';i'-n-:.E]]]-i‘I"!.', and light snow; the captain
confirmed that these conditions prevailed
during the approach,

3. Captam Moore hiad been adwvised of
siiow on the LTI WY and that brakimg con-
uItlons wWere poor,

4. The 4]_1]_11'c|_|-;]1 cansed the touchdown
ta be nearly halt-yvay down the 4.600-foot
FInWay,

8, {_Z.1|11;tm Voore was familiar with the
aircraft’s placard warning of the use of
propeller reversing on  ground snow  and
the elaborated material on the subject con
fained in the aircraft’s Aight manual,

6. Propeiler reversal blew up snow, com-
pletely obscurmg forward  visibility,

7. The on and off apphcation of reverse
thrust, in order to regain visibility, impaired
deceleration so that the aircraft overran
the airport.

PROBABLE CAUSE

The Board determines that the probable
cause of this accident was improper approach
and  subsequent landing too bar down 2
snow-covered, hfiE‘Ji]L'r:L FInway.

By the Civil Acronantics Board:

s/ James R. Durfec
/57 Chan Gurney
(s/  Harmar 13, Denny

Joseph P. Adams, Viece Charman, did
not participate in the adoption of this
report.

SUPPLEMENTAL DATA

The Civil Aeronautics Board was notihed
of this accudent shortly after occurrence,
An imvestigation was immediately mmihated
in accordance with the provisions of Sec-
tion 702 (a) (2) of the Ciwvil Acronantics
Act of 1933, as amended.

Depositions in connection with the in-
vestigation were taken at Huntington, West
Virginia, on February 13 and 14; at Chicago,
Hhnots, on February 15: at MeGuoire Air
F'orce Base, Trenton, New Jersev, on March
% and at Washington, D. C., on Mav 153,
1056 '

Air Carrier

IZastern Air Lines is a Delaware Corpora-
tion engagea 1 the transportation by air
of persons, property, and mml ander cerh-
heates of public convenience and necessity
issuned by the Civil Acronautics Board and
an air carricr operating certificate issned by
the Civil Acronantics Administration.
These cerhihcates anthonzed HRight be-
tween Chicago, IHlinos., and Huntington,
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FILTER ALL encine oL

Save Hundreds of Dollars
Every Overhaul

Replacement parts cost $600 to $2,500 less . . .°
every 1,000 hours . . . when engines are protected
by Winslow full-flow filters. More than two years of
operation, with installations on Douglas DC-3 and
DC-4, Boeing Stratocruiser, Lockheed Lodestar,
Stearman, and other aircraft, prove the efficiency
of Winslow filters. Only Winslow has the patented
CP* elements, that filter all the oil. This equip-
ment is inexpensive, light in weight, easy to install.
Please write for engineering data and filter recom-
mendations,

The used CP* elements pictured are from an
R-4360 engine on a transpacific Stratocruiser. In
1,000 hours service, 72 pounds of solid contami-
nants were removed from this engine. An average
saving of hundreds of dollars in replacement parts
and labor is indicated.

CP* (Controlled Pressure) is protected
by patents and trademarks

WAV SILOVWVEEILTER'S]

Winslow Engineering Company * 4069 Hollis 5t.,, Oakland 8, California
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spanning the spectrum

It's a big step from Edison’s light bulb to DeForest's "audion” . . .
a shorter step from the "audion” to the klystron tube. In bridging the
gaps, scientific frontiersmen have founded a new industry. The growing
applications of electronics are creating a fanrastic industrial revolution.
These developments are not only changing the weapons concept, but
also the very basis of our civilization.

Bell Aircrafr is a leader in electronics among the aircrafr industries. Its
achievemenrts span the spectrwm in the electromagnetic field. Intricate
missile guidance systems, remote-controlled aircrafe, landing systems for
aircraft, and the recovery system used in several missiles are among
Bell's notable advances.

To the engineer desiring rop assignments . . . assignments requiring
creative thinking . . . Bell offers an unparalleled opporrunity for pro-
fessional achievement. New contracts on missiles and other projects
have created openings in our electronics staff for progressive minds
seeking advancement, For the engineer with a B.S. or advanced degree
interested in scientific frontiers contact . . .

MANAGER

Engineering Personnel
Department 9

P. O. Box 1 CORPORATION

Buffalo 5, N. Y.

SAFETY

Woest Virgimia, and numerous other places,

Captain Robert C. Moore, age 34, was
Lm]:r]n_'u.u] by Eastern Air Lines as a pilot
on June 6, 1946, and made his frst fight
as captain on July 1, 1933, He held a valid
airhne  transport  pilot certificate  with
rating for the subject aircraft. Captain
Moore had a total of 9,650 flving hours. of
which 2,351 hours were in Martin 4047,
and 535 hours of instrument fAving. 1le
passed a CAA physical on October 27,
1955, Captain Moore had made 11 previous
landings at Trn-State Mirport, all at night
aid all in Martin 404's.

Pilot leu L. Lane, age 219, was first
emploved by Eastern Adr |.'II'H:3-. Dec. 28,
1953. e later was furloughed, was re-
emploved on Aug. 5, 1954, agamn furloughed,
and again re-emploved on Dec., 1955, He
held a wvalid commercial pilot certificate
with airplane single- and multi-engine land
and instroment ratings. Pilot Lane had a
total of 2,426 Aving hours, of which §5536:17
hours were in Martin 404°s, and 90:29
hours of instrument flving. IHe passed a
CAA physical on December 15, 1933,

Flight Attendant Dolores ID. Pauls, age
23, was emploved by Eastern Awr Lines as
a stucdent Hli-]t attendant on June 6, 19553,
She mmpn_tu'.] Fastern Aar Lines Flight
Attendant Trammmg on July 9, 1955, and
was then premoted to fight attendant.

The Aircraft

» 457A, a Martin 404, serial number
14235, was owned and -:1-];![.r=|t:.r| by Eastern
Air Lines and was currently certificated by
the Civil Aeronaotics Admimistration. The
atrcratt had accumulated !|:|:|:’L:1|111111]1. ) -
554:00 hows, It was equpped with two
Pratt and Whitney R-2Z500.CH3 engines and
two Hamilton Standard model 43E60 pro-
pu.-lh-rw, I'he airframe, engines. and propel-
lers had been maintained in full comphiance
with prescribed methods and  within  all
bme linmtabions,

CAB Working With
Venezuelans in Crash

Washington—1he Cinil Acronautics
Board will work with the Veneruelan
covernment in its investigation of the
June 20 erash of a Linca Aeropostal
Venczolana transport off the New Jer-
scv coast last month,

The LAV Super Constellation was
returning to Idlewild Airport with en-
ging trnulﬂt when it caught hre while
{lumpmg gas. It crashed at sea killing
all 74 occupants.

Venezucla has accepted a U. S, offer
to help with the accident investigation,
and the CAB has assigned Gordon
Mathews, assistant chick, Investigabion
Division of the CAB Burcau of Satety
Investigation, and C. E. Scarle of the
CAB's New York office to cooperate
with Venezuelan officials.

The Venezuelan government has sent
Capt. Gesus Idriago and Miguel Grun-
stem, heads of Hu Division ::1’ Air Se-
curity, Civil Acronantics Admimstra-
tion, Ministry of Communications, to

conduct the nve w.tllgl!l_'iul'l.
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the real engineering opportunities

are in D

ENV

~ R, Colorado with the Martin Company. ..

where the creative challenge of exploring the problems of space
is blended with the advantages of living in the heart of one

of America’s most popular vacation lands. Martin invites
Aeronautical, Mechanical, Electrical and Structural Engineers
and Technicians as well as Mathematicians and Physicists

to accept this challenge and write to Emmett E. Hearn,

Dept. K-3, P. O. Box 179, Denver 1, Colorado.

e R = m L SR ey |
VT A FF N 8§ NS

DENVE R DIVIiS TN
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THE ONE AIR RESEARCH and DEVELOPMENT COMMAND EDITION

TIMED TO FEATURE

AIR RESEARCH AND DEVELOPMENT PROGRAM as determined by the 1957 fiscal Air- .. . over 80,000" Engineering-management Get immediate attention for your ARDC EDITION advertising needs,
power budget now in debate and to become effective July 1, 1956. men will read and refer to this vital edition and by contacting YOUR AVIATION WEEK REPRESENTATIVE.

dynamics and human factors. Your advertising message placed in the ARDC tects Bldg., 171h & Sansom 51s.; Cleveland 15, 1510 Hanna ETI'-'IE-J Chicage 11,
520 M. Michigan Ave.; Dallas 2, Adolphus Tower Bldg., Maoin & Akard 5is;

. §__a - . = : San Francisco 4, 48 Post 51,; Los Angeles 17, 1125 W, Sixth 51.; Atlanta 3,
- eerin
"P'TD'THE'MIH"TE HESEAncH DE“EIUPMEHTS 1N AvIOnics, -HEI'I]“E“'-I'EHI l":ﬂglﬂ B dlence‘ 801 Rhodes-Haverly Bldg., Detrolt 26, 856 Penobscot Blda.; Boston 16, 350

and missile E‘“E‘.nmﬁng' . Park Square Bldg.; London EC 4, 95 Farringdon 51.; Paris B, 5 Ave. George V.

issue will reach Aviation's most influential au-

ON-THE-SPOT REPORTING at all the 12 research and development testing centers of ’ ‘:‘:::Egim“l'g“ ;;;;EEL ﬂ;;g pa;:i:?:?r:iilﬁ?;:!i?::
AIR RESEARCH AND DEVELOPMENT COMMAND of the United States Air Force ' i 24244,

g : i current issues; 59,859, Recent readership research
by AVIATION WEEK’s technical editors — the largest technical staff in Aviation by Advertising Research Foundation shows 1.4 read-
puhlishing. ers for every subscriber copy of AVIATION WEEK

(readership determined by personal interview using

TR . A McGRAW-HILL PUBLICATION () .ﬂﬂﬁ
ONLY ONE ARDC EDITION in 1956 will satisfy aviation's ““need to know", with a presentation of the ARDC story. copies.

: several thousand copies will be made available
* SPECIAL COVERAGE of the latest critical areas of research—astronautics, super aero- for special service uses. District Offices: New York 36, 330 W. 42nd Strect; Philadelphia 3, Archi.




EMPLOYMENT OPPORTUNITIES

The Advertisements In this section include all amployment apportunitles—axecutive, management, technical, selling, ofMos, skilled, manual, #to.

NATIONAL
COVERAGE

Positions Yacant
Positions Wanted
Part Time Work

DISPLAYED

The advertlsing rate Is 3227.00 per loeh for all sdvertisdnog
nppearing on other than a contract basls,
apEboTed] OE  rEnuest,

An mdvartising Inch s measursd %" vartically on & column—
g eolumns—30 Inches to & page.

RATES——

Contract Tates

Civil Service Opportunities
Selling Opportunitics Wanted
Selling Opportunities Offerad

2*2.10 per
gount 5 averaga words as a line,

Box Numbers—counts a= 1 line,

FPosition Wanted ads are %3 of above rate.

Discount of 10%s If full pavment Is made o adrance for 4 &00-
Rerufive insertlong

line, minimum 3 lines

Employment Agencies
Employment Services
Laber Bureaus

UNDISPLAYED
To flgure advances paymont

Subjeot 1o Agency Commission., i  MNof subject to Agenoy Commlssion,

Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P.O. Box 12, N. Y. 36, M. Y.

T

'S

S

ENGINEERS, ME or CE

Mechanical and
Structures Design

A rare opportunity to combine
mechanical design on ad-
vanced projects with study and
application of latest techniques
and materials. You will direct
new work in structural design
and sitress analysis and can
make original contributions in

the field.

0 O

|

Experience in structural design
mnd stress analysis plus addi-
onal study a "must”; training
and experience should indicale
ability lo undertake leadership
in sludy, application and use
of latest technigques and
methods.

Especially attractive working
location in Berkshire mountains

|1 EXPERIENCED

s s e

LABORATORY
SUPERVISOR

A oexoellent opparrnndty e Erow wilthe an
engineering organlantion now In deselop
piicii . sTEEe Meiapidl FBaaelgroaiie]  eoverlng
plectronies, eleetre-miechnnieal, sfrmeinreal
ardd covinodfimeesital Inh esperrbence desirablse
Kirframiae, nDals=ilie o Felates] Dbl Redpaiol
it mil pecessary, The person hired fog
this position wil work closely witly  engei-
fisiers mbel seflentists an very advanem] pro-
grati=. Salpry commensurate with *"'-[I-"l-
vnev, dHitstpnoding emplinvee DBepnsfits,

P.2187 Aviatlien _'||II.-I"|‘-.
Ciass, Adly, 1w,
I~ () Hox 12, N. Y. 36, X. Y

(s i

I GUIDANCE SYSTEMS
Aircraft & Missiles

Salary te 515000 lor competent elecironics
;;,v!tarn.l engineer. N. ]. oflice close fo
. Y. C, Resume confidential.
I.'-"'.'“H-'.". AVintlon WWanisle
20 W, 42 S, Néew York 86 N, Y.

HOW TO MAKE SURE HE'S A =3
SKILLED PILOT! B

Jost ontact 'P-E-A" . well snpply ecxactly fhe
i vokl svait . carefully sereened, selected, [isy -
chologically rested | , safe!]l Complete eonsaitation

LY
PILOTS EMPLOYMENT AGENCY
Teterbora (N.J.) Alrport, ATIas B-1214
Luﬂ.l_:tzd Alr Term.. Burbank, Gal.. THornwall 4-3646

| MAMNUFACTURING REPRESENTATIVE
FOR WEST COAST

Sales engineering with good ccguaintance
in the industry over aon extended period.
Inquiries invited.

BA-2235, Avianlten Week
125 YW oS, L Aneelis  bvs (CmiT

00

of Mossachuseils, plus the ad-

vantages of General Electric's
insurance, pension and stock
bonus plans.

Good Starting Salary Commensurate

REILIES e Nu, )2 Addrese lo officey wenreal gl
e/ This publleallon Classified Ade, Dy,
VEN YRRk e i, Bare JE 0T
e dF e Afidfa AN, Miehferiin Ave, FETS
BAN FRANCIRCO ! 68 Pust SF, (4 )
fOS ANGELES: rr2s W, 6tk S, (817

with Ability and Experience

Iloase peply dn canfdenes to:

Manager, Engineering Administration

Naval Ordnance Department

GENERAL @3 ELECTRIC

100 Plastics Awve., Pittshield, Moss,

e

A

=i

110

POSITION VACANT

Analysts—Trathec & Economics, Executive
offices in eastern city. Ape 25-35 preferred.
P-11505, Aviation Week,

POSITIONS WANTED

NMavy Comdr available June 30 for executive
pilot 6000 hrs. ATR DC-6. Write K. L, Gulick
1190 Brucito Los Altos Calif. or phone York-
shire T=-9040.

. Dayton Representative available—ten years

experience obtaining Alr Foree contracts.
PW-21496, Aviation Wesk.

WANTED

ARNYTHING within reason that = wanted in the
Aeld served by Avintion Week: can be gquickly
loented throurh bringing (vt to the attention of
thousands of men whose interest 19 assared he-
critse Lhis & the business paper they read,

PERSONNEL MANAGERS

LOOKING FOR
ENGINEERS . . .
TECHNICIANS ?

Write

for free

1W |
'-,--"" '.

5 o : -j
e —

"RESERVOIR
of ENGINEERS and
TECHNICAL MEN"

Tha engineers and technicians you

copy of

want to reach are gathered in convenient,
compact groups—as this 1é-poge booklet
points out.

It keys the job titles these men hold fo
the McGraw-Hill publications they read for
on-the-job information. It exploins how
you con maoke contoct . . . channel, con-
centrate your employment odvertising to
just the men with the job qualifications you
want . . . without wasting advertising
money for higher-priced space in publica-
tions with general circulation, in which
yvou pay for perhaps 997 unqualified read-
ers for every 1 who moy meet your job

regquirements,

Write for your free copy to
Classified Advertising Division

MecGraw-Hill Publishing Co., Inc.
P.O.Box 12, N. Y. 36, N. Y.
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EMPLOYMENT OPPORTUNITIES

Moonbeams or a

ideas into realities that pay off.

ideas into practical realities.

A

beam to the moon...?

You're a creative engineer. Your success depends upon your imagi-
nation—your ideas—and, most important, the transformation of those

At Goodyear Aircraft, our success is measured by these realities. Here,
ideas are a prime commodity. And our engineers have at their
disposal the most modern facilities available, to help transform these

During the past 46 years, in both peace and war, our engineers have
turned ideas into realities that today affect nearly every aircraft in

our skies. Airships, missiles, electronic guidance equipment, strue-
tures, electronic computing equipment—the list is long and broad.
And when that trip to the moon is ready to leave, you can be sure

we’ll be in on that one. too.
|

Our growth and diversification demand that our staff be expanded.
Opportunities for rewarding professional careers in all specialties of
creative engineering are available both at Akron, Ohio, and Litchfield
Park, Arizona. Salaries are based upon individual merit and benefits
are, of course, liberal. For those who wish to continue academic study,
company-paid tuition courses leading to advanced degrees have been

established at nearby colleges.

For further information on the opportunities awaiting you at
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel Department,
Goodyear Aircraft Corporation, Akron 15, Ohio.

They'’re doing big things at

<

THE TEAM T0 TEAM WITH I N
AVIATION WEEK, July 9, 1956

EAR AIRCRAFT

AERONAUTICS

1



EMPLOYMENT OPPORTUNITIES

o L o —,

Feiniaas morons S
ENGINEERS

DESIGNERS
NEEDED! N

—— T —_ B e —

CREATIVE OPPORTUNITIES YOUR FUTURE

G.M. ELECTRONICS DIVISION

offers challenging, pioneering oppor- in the following fields: Missile Guid- depends on your making the
tunities to ambitious men, We ex- ance Systems; Jet and Turbo Prop right connection with the right
tend a cordial invitation to every Engine Controls; Bombing and firm as quickly as possible. Why
deserving Engineer and Designer to Navigational Computer Systems; not send full facts about your
write us their wants. We may be Airborne Fire Control; U.H.F. Com- education, work background,
able to supply the square hole for munications, ete. etc. We will do all we can for

yvou and treat it with the full-
est confidence.

@ AC SPARK PLUG e THE ELECTRONICS DIVISION

GENERAL MOTORS CORPORATION
FLINT 2, MICHIGAN

the square peg!

MILWAUKEE 2, WISCONSIN

AERODYNAMICISTS

Analysis and determination of physical dimensions and flight
characteristics of aircraft configurations; and evluating per-
formance, stability and control.

Engineers!
Scientists!

Is your advance-
ment keeping pace
-~ with your ability?

Theoretical analysis and testing toward aeronautical control of L—
| flutter or vibrations; analysis and synthesis of automatic con-
trol systems.
STRUCTURES ENGINEERS If you are nol pleased with
5 L £ yaur pr&u&n? poeition . . . if
Analysis of structural requirements concerning heat treat, phy- | You Just aa’t seam fo ba datny
2 i ¥ g 3 @ type of work you like to do
sical dimensions and aerodynamic parameters; making stress : .+ » then we suggest you con-
calculations and predicting air loads. We repressnt clients who retain
. 4 . : us te secure qualified technical
For qualified applicants, interviews can be arranged at your personnel for their ever expand-
. . ‘ . ing research and engineering
convenience—either in your city or at the McDonnell plant. Mov- programs. TCC can help you
5 : . lind the position thal will utilize
ing allowance and assistance from our Housing Department your abilities to the utmost . . .
1 - i as well as sotisly your salary
Upl:l-['l EII‘I"]"HEI'{ in S‘I‘ l_-DLIiIE._ requirements and location prei-
. BIoNCe,
Assignments presently available in the above fields on airplane, Our service is completely con.
. . . . ; fidential with all contactas being
helicopter, convertiplane, and guided missile development proj- mede at your residence. Thera
& s . 15 o oxponses or o Iqa i lf o &
ects. If interested, send detailed experience resume to: your whatsoever,
Write, phone, or wire to-

PO BOX 516, ST. LOUIS 3, MISSOURI R e TN £
621 Tri-5tate Building

| day for information which
| your choice.
.'l 1{1 DONNELL y ﬁm;sm 432 Walnut S-I-, Cincinnatt 2, Ohio
Attention: ROBERT ADAMS
&

TEEHNIEAL FLACEMENT SUPEE‘JIEGR will put you “on vour
TECHNICAL CAREER CONSULTANTS
112 AVIATION WEEK, July 9, 1956

EMPLOYMENT OPPORTUNITIES

ERIVIA

electronic recording machine accounting

Brilliant career opportunities for . . .,

[ ]
........
i

e EXPERIENCED COMPUTER ENGINEERS

o LOGICAL DESIGNERS

e TRANSISTER APPLICATIONS ENGINEERS

¢« COMPUTER CIRCUIT ENGINEERS

« DESIGNERS ELECTRO MECHANICAL DEVICES

« ELECTRONIC PACKAGING ENGINEERS

YOU are URGENTLY NEEDED at once to work on the General
Electric Team for the ERMA Program.

Technical Assignments available in Palo Alte, California and Syra-

cuse, New York.

~ ERMA IS REVOLUTIONARY IN CONCEPT AND EXECUTION &
... salves entire bookkeeping problem from time check is entred
;-uummmam o
MMkaﬂAmﬂhﬂWhm
Nﬁmhmm:m

MHWWHM‘MM
Jﬂwmm , Hedins _:_{_ -

- - fl - ' .-_'.\_. L
L _J. .-J-Il-.ll" I r - i :.- 1 | ; 'b' 3 e d B
i ] " . L i, g e L
T ' I.'.l. o R 4

FIRST indusirial data proc-
essing svstem designed to solve
entire checking account book-

keeping.

FIRST such system ordered
inte quantity production. (The
Bank of America to convert fo

ERMA.)

FIRST production compuler
designed with modern  solid
state components,

FIRST of a line of tailored
data processing for business,
industry and Government,

j"

1,.

Please send your resume to

Engineering Administration
Industrial Computer Section

GENERAL &3 ELECTRIC

3001 James Street » Syracuse, Mew York

AVIATION WEEK, July 9, 1956 13



EMPLOYMENT OPPORTUNITIES

RESEARCH

LABORATORIES

The Loboratory activities
ARE WORLD WIDE IN SCOPE

Cook Research Loboratories are locoted in the Systems, and Fire Control Systems,

northwest suburbs of Chicago. Convenient fo
many fine universities, civic, and shopping cent-
ers . . . and many excallent resort areos.

Confacl

D. M. HALLIDAY

® 8100 M. Monticello Ave.
Skokie, Illinois KEystone 9-2060

ELECTRICAL AND MECHANICAL ENGINEERING

COOK RESEARCH
LABORATORIES

CHALLENGING PROGRAMS

® Haosic Rescarch

Technigques,

AND MANUFACTURING SINCE 1897

INERTIAL NAVIGATION

HITITL 272720072088

B 2

developmeent prograne for arn advarced Ay Lorce missile

Inertial Navigation offers the most advanced concept in guidanca,
requiring no terrestrinl source of energy or information, no earth-
bound direction once the ultimate destinntion is sclected. It offers
the most promising solution of the guidance problem for the long-
range missile.

While the principles are simple, the realization Involves advanced
ereative engineering. ARMA™s many successes in the ereation of
precision instruments and systems for navigation and fire control,
capecially precislon gyroscopic reference systems for all mapplica.
tions, fit it uniguely for &8 major role in this advanced area.

The height of imaginative resourcefulness and englneering akill
are required to create the degree of precision—hitherto unattained
= [n the components essentianl to the guidance of advanced missile
systems —the gyros, aceelerometers, and computer elements, Minia-
turization must be coupled with extraordinary ability to provide
utmost accuracy under conditions of extreme velocities, tempera-
tures, and accelerations.

There's significant sclentific progresa to be achleved at this leader-
ship company and individaeal renown to be won, by engineers
pssocinted with ARMA s Inertin]l Navigation Program. Many supe-
plementary benefits make & career here doubly attractive. ARMA
engineers are currently working o 48 hour week at préemiom rates

to meet n eritical demand in the Defense Dept's missile program.
Moving allowances arranged.

Salary — up to $15.000
fCommenaurate with experience)

Send resume in confidence to:
Manager of Technical Personnel, Dept. 674

Vg

Division of American Bosch Arma Corporation
Roosevelt Field, Garden City, Long Island, N, Y.

Immediate openinga
for Supervisory and
Staff positions aa
well an for

Senior Enginceras,
Enpineers, and
Associale Engingsrs,
erpariencad fn;

Systems Evaluation
Gyroscopics
Digital Computers
Accelerometers
Telemetry
Guidance Systems
Reliability
Stabilizing Devices
Servomechanisms
Automatic Controls
Thermodynamics

Environmental
Research

Weight Control
Transformers
Production

Test Equipment
Standards

® Analytical Evaluation
® Experimental Research @ Eguipment Development @ Protetyping

COOK RESEARCH hos o wide diversity of activity ranging from pure research to
pre-production and production (at other divisions). We are so orgonized that per-
sonnel may specialize in a specific field or range from orea to orea providing for
the individual’'s broadest professional development.

RADAR—COMMUNICATIONS—Radar MNetwork Development.
cation and Microwave
Application.

SYSTEMS DEVELOPMENT—Geophysical Research and Instrument Design.
ond Analogue Computer Design. Mavigotional Techniques aond Instruments. Deveal-
opment of Business Dota Hondling Systems.

AEROMNAUTICAL DEVELOPMENT —Basic design, developmen), fabrication, and appli-
cation: Missile Recovery Systems, Aerial Delivery Systems, Rocket Powered Air ond
Ground Lawvnched Test Missiles, Specialized Ordnance ltems, Ejection Seat Escape
Systems.

INSTRUMENTATIOMN —Telemetering, Magnetic Data Recording System, Nuclear In-
strumentation, Alrcraft Instrumentotion and Aircroft Panel Instruments.

SERVOMECHANISMS and AUTOMATIC CONTROL SYSTEMS5—Design and Construc-
tion of Automatic Control Systems in fields of Aircraft Contrel, Flighi Control
Development of Serve Control Systems for
Trocking Devices, Analysis of Control Systems Requirements, Servo Development
for Industrial Application.

« A DIVISION OF COOK ELECTRIC COMPANY
2700 M. Southport Ave., Chicago, lllinois

ENGINEER, ME AE

aero-thermodynamic
development

on NUCLEAR AIRCRAFT
ENGINES UNITS

The application of nuclear snergy
to aircrait flight uires the pool-
i many contribulory talents.

ny
General Electric's ANP Depariment
encourages the growth of such tal-

ents by offering the qualified engl-
neer o work-environment that frees
his creativensss while increasing
his value.

Qualifications include 2 to & years
sxperisnce in thermodynamics and
asrodynamic development. Work in-
volves thermodynamic and fluid
flow aspects of turbine type aircraft

engines and components.

OPENINGS AT CINCINNATI, OHIO
and IDAHO FALLS, IDAHO

Address replies, stating salary
requiremenis to location you prefar

L. A, MUNTHER

P. O. Box 315
Idaho Falls, Idaho

GENERAL D ELECTRIC

wW. J. KELLY
P. O, Box 132
Cincinnati, O

EXPANDING HELICOPTER PASSENGER

PROGRAM HAS OPENINGS FOR:

& Passanger Reservations Personnal
& Supervising Accountant and Avditor Statistlocian

Adrling Experiones Regulred, Address Reply To:

LOS ANGELES AIRWAYS, IMC,
Box 45155, Airport Station,
Los Angeles 45, California

Advanced Communi-
Circuit Design, and Information Theory

Digifu!

AYIATION WEEK, July 9, 1956

EMPLOYMENT OPPORTUNITIES

CT..

Convair announces very special and immediate opportunities for experienced

ELECTRONICS ENGINEERS DYNAMICS ENGINEERS
AERODYNAMICS ENGINEERS STRUCTURERS ENGINEERS
FLIGHT TEST ENGINEERS

within a new division currently being formed for the design, development and construction
of the intercontinental ballistics missile — THE ATLAS! For information
concerning new engineering positions related to this tremendous project,
please write at once, Address correspondence, including resume to:
Mr, H. T, Brooks, Engineering Personnel, Department 119

CONVAIR

G‘D A Divesion of General Dynamics Corfroration Ejf

& o

3302 Pacific Highway + San Diegeo, California

AVIATION WEEK, July 9, 1956 115



EMPLOYMENT OPPORTUNITIES

ENGINEER

HERE'S BIGGER
OPPORTUNITY

WITH A
GROWING
COMPANY
IN JET VTO

Look to the future with
Ryan — a stable, growing
aircraft company with 33
years of experience —where you'll
never feel “'lost in the shutfle.” Join
our select staff of engineers and work an
challenging, diversified projects like Ryan's
new automatic navigation system and the
world's first jet ¥VTO aircraft!

You'll like working at Ryan and you'll enjoy living
in 5an Diego — a year-round playground with the nation's
finest climate. Write today to Engineering Professional Place-
ment, Engineering Division for full information. Your inquiry will
be held in strictest confidence,

IMMEDIATE OPENINGS FOR:
Aircraft Designers Electronics Engineers  Aerodynamicists Systems Analysis
Structures and Weight Control Engineers Power Plant Engineers

P RYAN AERONAUTICAL COMPANY
- 2703 Harbor Drive » San Diego 12, California
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There e o fow openibpeas In oor organiznilon for well gualified

= engincers who have the abllity e partlelpnte in and lead the ==
= development of the Following flelds: =
B =
== ® Applied Mechanics B Aerodynomics =
=== ® Thermodynamics B Mechanical Design o
== B Mechanical Laboratery Experimentation E—L
= Men with milure engineering Judgment amd at leas=t 3 ta & veary =
— experiernie: In Inte model aireraft powsr plant analyveis and design ==
== plus, In some enses, @ proven ability in supervision, -
= There nre not ¥pleal engineering  pogitions,  The worlk fa of ==
| extremely mdvaneed nature and the promotional opporfunity is P—=
= clesely outlined,  The =malary Is commensurante with ability and —
= i eoupled with iany widddillonal benefits. ==
- —. I

== The plant location i the XNortheast s fine for family living =5
= The operatbon offers stability in its product appenl to both com- ==
= moereinl and military mnrlets, ==
i: Far fuvther dnfarmaltion write, =
% frividpdr dlictipife o f el ndidpd fvamd rimdd I —=
== Pl e, Tl ;____=;
— P-2200 AVIATION WEEK =
= CLASSIFIED ADV. DIV., P. O, BOX 12, N. Y. 36, N. Y. =
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TEST ENGINEERS

DO YOU LIKE YOUR
ENVIRONMENT?

Investigate the Environment created at

AC for its Advanced Development Pro-

grams on Missile Guidance and Air-
craft Fira Contral Systems.

OUR
ENVIRONMENTAL
LABORATORY

is one of the most Yersotile Laboratories in
the country and i3 in the process of o
Majer, Permanent Expansion. Men hired
will enjoy warking with the finest of test
pquipment and facilities, together with
top men of the field.

We are currently engoged in the fallawing
Types of Test Activities:

VIBRATION TESTING
COMPLEX WAVE AMALYSIS
LOW TEMPERATURE - ALTITUDE
HIGH TEMPERATURE
RELIABILITY EVALUATION
INSTRUMENTATION

Write Mr. J. Heffinger
Supervisor of Salaried Personnei

AC
The Electronics Div.

General Motors Corp.
Milwoukes 2, Wis.

QUICK THINKERS!
FAST LEARNERS!

ARDE'S expanding research & develop-
ment activities require enginesrs of
above average ability for Interesting
work in:

* = JET ENGINES
» = MISSILES
« » NUCLEAR POWER

Experience in eéngine performance thermo-
dynamics, heat transier, fluid mechan-
ics, combustion, applied mechdanics, en-
gineering physics, or applied math.

We will pay premium rates for men who
think & learn last . . . are flexible In
undertaking new problems and can
progress lo independent work.

Call collect or send resume:

DR. C. G. S5AGE

ARDE ASSOCIATES

14 William St. Newark, N. J.

AYVIATION WEEK, July 9, 1956

EMPLOYMENT OPPORTUNITIES

ENGINEERS

SERVO
ENGINEERS

. « « Electrical
. « « Mechanical

GM

INERTIAL GUIDANCE
SYSTEM PROGRAM

ELECTRONICS DIV.,

Milwaukee 2, Wis.
@

Seeks experienced engineers for the furcther
development and systems testing of Inertial |
Guidance Systems and their Servo Loops. |

—

Enjoy Challenging Opportunities in the
most versatile Laboratories in the country.
Work with the top men in the fheld and
with the fhnest test, research and develop-
ment facilities. We are in the process of a
Major, Permanent, Expansion Program.
New Plant facilities being added in sub-
urban Milwaukee area.

To aid vou in your professional advance-
ment AC will provide financial assistance
toward your Master's degree. A Graduate
Program is available evenings at the Uni-
versity of Wisconsin, Milwaukee,

GM's Electronics Division aggressive posi-
tion in the field of manufacture and GM’s
long-standing policy of decentralization
creates individual opportunity and recog-
nition for ¢ach Engineer hired.

Recent EE,ME
Graduate Inquiries
Also Invited

Milwaukee offers ideal family living in a
progressive neighborly community in cool,
southern Wisconsin where swimming, boat-
ing, big league baseball and every shopping
and cultural advantage is yours for the
taking.

To arrange personal, confidential interview
in your locality send full facts about your-
self today to

Mr. John F. Heffinger
Supervisor of Salaried Personnel

Electronics Div.

General Motors Corp.
Milwaukee 2, Wis.

AYIATION WEEK, July 9, 1956
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it’'s
earlier
than
you
think

An important group of engineers in the air-
craft industry is already working on the thresh-
old of outer space.

That group is at Martin, where creative engi-
neering is being applied to research and develop-
ment in the most advanced areas of rocketry and
space systems planning.

Noother organizationin the world hasa higher
ceiling on its future.

This is the ground floor, and it's earlier than
you think. If yvou are interested in exploring
some of the most exciting engineering oppor-
tunities in the world today, contact J. M. Holly-
day, Department AW-07, The Martin Company,
Baltimore 3, Maryland,
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EMPLOYMENT OPPORTUNITIES

| :

INDIVIDUAL RECOGNITION

SMALL
| COMPANY ATMOSPHERE

DIVERSIFIED
ASSIGAMENTS

ENGINEERS oocnrc

typical assignments

JET AIRCRAFT @

HELICOPTER

COMMERCIAL } |

CAREER IMPROVEMENTS

o Perform Propulsion Analyses

Design Thrust Deflector
Plan Flight Test Programs

Conduct Accelerated Fatigue Analyses
Design Rotor Head Mechanisms

@ Develop Cabin Heater System
o Design and Develop Air Conditioning

and Pressurization System
Conduct CAA Certification Program

T

For comprehensice r.lufnrmm'r-:m terile;
Professional Placement "u.lpr reisor Dept. AW

€ssna

THE

118

J803 Eait Puwree ® Wichita, Kanim

LEADING FEDDUIZEHS OF BUSINESS AIRCRAFT

Please write
P-2168, Aviatlnn Wedk )
Chivss, Malv, Ihiv. 156N, Hox 12, N ¥, 386, &%

LQUIPMENT
PUBLICATIONS COORDINATOR

Will require minimum of three years
aircraft experience and a thorough
and detailed knowledge of airborne
aircraft equipment, ground support
equipment, and test equipment. Pre-
fer man with BS AE or BS ME with
administrative capabilities and ap-
parent managerial ability. Salary
commensurate with past experience.
If interested, send detailed resume
to:

| TECHNICAL PLACEMENT SUPERVISOR
PO BOX 51-|5r1 al. LOUIS 3, MISSOURI

McDONNELL AIRCRAFT CORPORATION

| SALES ENGINEER

Dynamic young engineer required for tech-
nical sales position on West Coast to rep-
resent established Mid-Western Accessories
Manufacturer. This position offers excellent
opportunity combined with interesting tech-
nical sales chollenge. Engineering degree
desirable but not required. Please submit
resume with photograph (if available) to

'-2151, Aviation Week

R N, Michipan Ave., Chieago 11, 11]

AVIATION WEEK, July 9, 1956

Remmert-
Werner

inc. of Inec. of
ST. LOUIS TOLEDO
Lambert Field Exprass Airport

Spaclalists In

DC3
LODESTAR TWIN BEECH

Maintenance Overhaul
Inspection Conversion

PARTS & SUPPLIES

. Lowils, lull:l

NAVCO ... i

Haz all Parte and Sup Iln fm.' E:ﬂdu'ﬁ"
DC-3 LODEST BEECH
Alrframa En l|'| Radlios
.R.C. Bandix {:trllrnl Lear 8 urn- Wiltox

-

le hert Flnld ‘

A
PE&EW Continental Wright Good Goodyanr I

GEORGEE.¥ 1 JARRISALD.INC.

SALES—EMGINEERING REPRESENMTATIVES
J241 East Douglas Wichito, Kanéas
ffevigual ffecs
HANSA= CITY. FT. WORTH, =T. LOUIS,
DALLAS, CEDAR RAPFIDS, DENVER & SEATTLE

AVIATION WEEK, July 9, 1956

to your colors and specifications.

Airframe total time: 2300 hours
Airtrame time SOH: Zero hours
Engine time SOH: 50 hours

Sale or lease terms on request

WILLIAM C. WOLD ASS0CIATES

551 Fifth Avenue, New York 17, N. Y.
Cable: BILLWOLD Tel: Murray Hill 7-2050

BEECHCRAFT TWIN-BONANZA

Maodel C-50
Loaw Tatal Time

Prepeller Anti-lcing
Engine Preheot System

Full Instrumentation 275 H.P. Engines

Custom Radio System

Price — $62,000.00
Write or Wire

PAGE AIRWAYS,

Rochester Airport,
Rochester, M. Y.
Caoll — Genesee 7301 - LD-139

HELICOPTERS

30 large and smaoll availoble for leacse any
part of the globe with er without crews.

2everal 3 plece Bell helicopters ond Piosecki

ene ton leod copocity helicopters for sale
from S19.900.00 up.

We buy aond sell Bell, Piosecki and Sikorsky
parts new or used,

RICK HELICOPTERS, INC.
Son Francisco International Airport
San Franciseo, Colifornia

Phone; Juno 8-3871 Ceoble:

“Helicopters””

e
. — — cassre QEARCHLIGHT SECTION soverusine
| = |
I " . . _: I
HYDRAULIC I administrative = BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE
l é I UNMDISPLAYED RATES DISPLAYED
NEEDS RESEARCH I SYStems ?EE_ } $2.10 o Ii;!_ mininﬂll._l.:rn 3 lines. To figure ocdvance poyment count 5§ TI;; m::;ur'riling r:;lll :; hﬁi}.m l:|;:r-|:|r‘ in:h F:rr all -::f;-lrl'h.'mg l:l.pp-i-ll:f‘h'lg on
= ovRroof WwWorcas s O |ine, ofhar g a oonfroe = LTL onfract rates quo on reguest.
ENGI NEERS | éz ] BOX I?-IUMHEHE count as one line additional in vndisplayed ads. AN ADVERTISING INCH is meosured 78 inch vertically on one celumn, 3
I B“glneer = | DISEFJUH;I ﬂl:‘ 10%; fif futll[ p;urm;nt ﬂi} made in advonce for four con- E‘?'”’_““‘*-da? "_"""':';f—;“ ﬂhF':lﬂI- : g o —
- I ‘:__% IeCunve nsgrrions o Umoisp ﬂfﬂ' a0s, ! Qg ahfis If oyE SErofE risue afe, Subjfc o Ipoce i ¥
To DEvf:l:::!r:szTT;.:;LLE:ISJ::":itn::ﬂme Fuel | e } Send new ods to Clossified Advertising Div., Aviation Week, P, O. Box 12, New York 36, N, Y,
. I ;f—: I - - e —
Warking with: Test Stands I = +10,000 i
igh Energy s = Mesponslble tor the eleotrieal _——— — 2 B
Fuels at TN s Environmental | G VORI, GevClatinL AHQ. B | Deal Directly | |
Extremes of AL Al - v | R T ENA ERR 01 Rl -
naae. W AT Test Cells | D et i the et radar, s | with Owner HANGARS MACHINERY FOR THE |
S 3 ol 1 e SPECIAL |
ngh FResiuTEs Instrumﬂﬁiumt?;:i I ? i ; -|| I. i |-I1 Lvel I | UFSI'HMW T ! AIRBHAFT IHDUSTHY
3 E== Megubies the ability o develop anid 120" clear span [
| e it s o i | SERVICES et Hydrotels, Kell
TR Y | roijels, Lellers,
Serve Operated Afterburner Fuel Contreols, Inlet Temperature and Turbine | — l Siietcaited.  ERRADNE ¥ . |
Speed Sensing Electro-Hydraulic Serve Controls. I B Mwer slaciroaies fivm, } TO THE ﬁ‘:“ﬁ“rf ““:; ':: 3 !H:uﬂ dﬂ:"” | Aircraft-Type |
; vegily dn raiEalginee fg 2 if you ore considering . tﬂﬂ! i Fﬂl'mil'l Hﬂuﬁ
Applicant should have B.S. Degree Plus 4-6 Years Experience Relative : % e Jp-zmr::r vl .r_r..... Wik ; AVIAT'ON INDUSTRY ' tion of © hangar of this size. | g
to Hydraulic Engineering, Valve Design, Hydraulic Servos, Instru- | == 0 W, 4286, New York 36, X, ¥ | TRADE-AYER COMPANY CONVERSIONS of Planers
mentation and Testing of Fluid Control DE:-'iEES., or \Dth.er Associated W Y e | N e iy Bk into Skin Mills
Fields.—Write to Mr. J. Heffinger, Supervisor of Salaried Personnel e L
2500 Machine Tools Always
AC THE ELECTRONICS DIVISION In Stock
AERONAUTICAL ﬂvEHHAUL a Grummun Mn“nrd Experienced Sales Engineers Avaoiloble
GENERAL MOTORS CO RPORATION o ENGINEER SERIAL J-29 to help fill your needs.
i TNy Pay it o msh: MAINTENANCE : .
MILWAUKEE 2, WISCONSIN also FLINT 2, MICHIGAN Saliey. FismIRIAte wHR reprrianee wiit obTTITY Now in overhaul—can be finished

S & S MACHINERY GO.
130 53rd Street « Brooklyn 32, N. Y.

Phone: HYacinth 2-7400

Cable: SANDSTOOLS

e ——

DC-3's
FOR SALE |

We own several DC-3 21 |
seat airliners, fully equipped,
which we are offering for
sale. Aircraft are available
for immediate inspection at
Miami International Airport.

LEEWARD AERONAUTICAL
SALES, INC

P.O. BOX 233, MIAMI 48, FLA.

I Rammaﬂ-Werner

RADAR

Bendix
R.C.A.

Lambert Field St. I.ul.lli.. Mo,
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SEARCHLIGHT SECTION

- C-47

FOR SALE

I Cargo—1830-92 engines—
dual instrumentation —
completely zeroed and re-
manufactured — aircraft
available {for inspection
and sale at Miami Inter-
national Airport.

We own the aircraft offered.

LEEWARD AERONAUTICAL
SALES, INC

P.O. Box 233, Miomi 48, Fla.

DEHAVILAND DOVE, N 1574V

Manulactured 1953—Licenssd 3/15/56
W hite. {EIII}'#‘ gray—Alrframe 1500:00 hours
Hurlr. Il Engines—I530:00 hours—presently being
r overhauled, due out 6/20/58,
Aux |!i':lr Tank—Complete De-icing eguipment—HRo.
tating Beacon
Interior spotlass,
leathar.
Radio: LTVR-36~TIil Aux, Transmitter
Lear ADF-12, dual ARC 15D Omni—ARC Couirse
Director
Narce DME—Izolation Amplifler
Dual Glide path—Marker Beacon—Dunl Speakers
==Dual instromentation.
Thia airplane haa been molalained solely by Read-
ing Arinticn Keerriee ginee delivery In 7, 8,

i place, red trimmed in black

Contact: Charles E. Lang

€. C. LANG & SON, INC,.
Baltimora 5, Maryland Phone: Eastern 7-8600

Immediate Delivery

We stock, averhoul, and install

WRIGHT PRATT & WHITNEY
R1820 R1830
=202, —3b, =711 —75, —92, —94

R2000 R1340 R985

and our most popular DCJ3 engine
R1830 - SUPER - 92

ENGINE WORKS

l Lombert Field Inc. . Lovis, Mo,

FOR SALE

CONSTELLATION 04% QEC POWER UNIT
Lockheod P/N 2069662
COMPLETE—OVERMAULED & SERVICEABLE

_including Upper & Lower Scoops
will also include Epgine Build-Up Stand
FRICE 54750.00
California Hawaiian Ailrlines
Stanl 73400
Lockheed Alr Terminal—Burbank. Calif.

NAVION—1950-B

260 HP Lycaming Engine. TT 1100 Hours=—3500
hours an new engine, Lear Dmnl and ADF, Twenty
gallon auxiliary fuel tank. One owner—vory clean—
green and red.

GEORGE H. BAILEY CO,
3508 Quimby Arcade Fort Wayne &, Indiana
Tele: Kenmore 4991

DC-3 FOR SALE

28 Passenger, Airstair Door, Plush Interior
Airframe Time 4000 SOH
1830-92 engines Time 250 SOH
WE OWN THIS AIRCRAFT

AIRCRAFT DYNAMICS CC-'RF

445 Fiftth Avenus Mew York, N. Y.
Tel: Murrayhill 2-5637

— —

| EXECUTIVE DC-3

Now undergoing complete remanufac-
ture & 8000 hr. overhaul, Can be in-
spected at our Miami Base. Aircrait can
be completed lo your specifications. This
is the way o buy when the alrcralt is
completely open for a thorough inspec-
fon.

WE OWN THE AIRCRAFT WE OFFER.
CALL OR WIRE FOR FURTHER INFOR-
MATION.

Executivearr Div.

of

LEEWARD AERONAUTICAL

P. O. Bex 233 Miami 48, Florida

HELICOPTER

frame and engine time.
Perfect Condition.

EAST COAST AVIATION CORPORATIONMN
| Bedford Alirport Lexington 73, Mass.

Hiller—Model UH-12B, Very low air-

INCODBOTATED

Munleipal Alrport

120

DOUGLAS DC-3C (C47B)

Aircrait 4500 hours 1otal engines R 1830-735.

low fime with 2 spares (N.T.O.). Execu-
tive interier. Converted by Douglas in

1946. Delivery opprox. 30 days.
EVERETT DYER MUNICIPAL AIRPORT
HANGAR =3 CLEVELAND 11, OHIO

AIRPLANES WANTED |

Need 50 Bonanzas, Naviona, 180's. 170,
170's, Aerc Commanders, Twin Navlons,
Twin Beechesa, etc.

Will Buy Dealers’ Stocks Mew or Used

Vest Aircraft Co.'s Skyranch

Contact
34& mcgrﬂw- :[)f

BOX 5306, DENVER 17, COLORADO

UNUSUAL
OPPORTUNITIES

can be found each week in the

SEARCHLIGHT
SECTION OF

AVIATION WEEK

. - Fr
“Take a Heading for Reading
for the BEST MAINTENANCE » OVERHAUL = MODIFICATION = [NSTALLATION

READING AVIATION SERVICE, INC.
Phone 3-5238

Reading, Pennsylvanla

FOR RATES

OR INFORMATION

About Classified
Advertising,

ea PE:if OLL.

Offece ]

ATLANTA, 3
1321 Rhodes-Haverty Bldg.
WAlnut 5778

R. POWELL

BOSTON, 16
350 Park Square

HUbard 2-7160
H. J. SWEGER

CHICAGO, 11
520 No. Michigan Ave.

MOhawk 4-5800
W, HIGGENS

CINCINNATI, 37

1915 Rockingham Ave.
REdwood 1-4537

G. MILLER

CLEVELAND, 15

1510 Hanna Bldg.
SUperior 1-7000
W. SULLIVAN

DALLAS, 2
Adolphus Tower Bldg.,
Main & Akard Sts.

PRospect 5064
D. BILLIAN

DETROIT, 26
856 Penobscot Blda.

WOodward 2-1793
W, STOME

LOS ANGELES, 17
1125 W. 6 5t.

MAdison 6-9351
C. F. McREYMNOLDS

NEW YORK, 36
330 West 42 5t.

LOngacre 4-3000

3. HEMNRY
D. COSTER
R. LAWLESS

R. HATHAWAY

PHILADELPHIA, 3

17th & Sansom 5t.

Rittenhouse &-0670

H. BOZARTH
E. MINGLE

ST. LOUIS, 8
3615 Olive St.

JEfferson 5-4867
W. HIGGENS

SAN FRANCISCO, 4
&8 Post St.

DQuglas 2-4600
W. WOOLSTON
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NOW IT'S
As prime contractors of the Dewline Airlift,
MCA is faced with some of the world’s toughest cold
weather operating problems—We selected Airwork for
quality and speedy *‘on time’ delivery of our
R-2000 engines.
SIGNED
Managing Director.
This leading Canadian scheduled airline will inaugurate Trans-Atlantic sereice in June, ‘
-2
ALEXANDRIA = ATLANTA
H|rwnri-:
MIAMI = NEWARK
CORPORATION
Millville, New Jersey
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LETTERS

Last Fastener Word?

The undersigned makes reference to the
letter of J. Mills Summers, president of
Camloc Fastener Corp, appearing on page
154 of your May 14 cdition entitled “Fas-
tener Status.”

It s not the intent of the Pachmayvr
Corporation to enter into a series of Jetters
or counter letters, but (the company ) de-
sites to Close the sue wath this communica-
tion insofar as public prmt 15 concerned by
quoting from the Dec. 30, 1953, letter from
eadguarters, Aar Materiel Command, Sup-
plv Division:

“The decision to standardize on this
particular Fastener is the result of several
vears study, laboratory tests, and semvice
tists by Air Materiel Command, Strate-
oie Air Command, Wnght Air Develop-
ment Center, and the Burcau of _"uumn;m-
tics, The fastener was designed and
ented by an emplovee of Air "ulmrn_[
Command in 1944, Several vears ago the
Pachmayr Corporation became interested
in the fastener and made nEnY improve-
ments and refinements over the onginal
product, The Pachmavr Corporation has
sranted the Government non-exclusive,
rovalty-free license to manufacture, or
cause to be manufactured, for military
purposes, the fastener, and further, has
granted the Government the right to re-
pmduu: any and all their data and draw-
mgs for the purpose of standardization.

“The adoption by the Air Force will
result in the reduction of stocked parts
from 1049 to 78, Lower mamtenance
cost will result, becanse of its universal
nature, one fastener assembly noa partie-
ular size and type can satisfy normal in-
stallations presently requiring 25 assem-
Hlies. The stud, which uses a high lead
mterrupted thread, permits engagement
with the matinz receptacle at any point
through a grip range of 250 inches,

“A complete set of Military Drawings
and  supporting specifications are now
being prepared by the Air Rescarch and
Development Command.  These  docu-
ments will enable the Air Force to pro-
cure this fastener on open competitive
hids. The name, Pachmavr Universal
Fastener, will be changed to Turnlock
fastener.”

Since 1944 the air forces have been in-
terested in the uwmiversal charactenishics of
this fastener. The Pachmavr Corporation
m realizing the government's interest in
continnally seeking for mprovements m s
militarv products investigated the inherent
gualities and pn-'-.-.thtl.ht'i of this Turnlock
fastener. In carly 1950 the Pachmavr Cor-
poration started an  extensive program  of
research and duﬂ[:pmr_ui‘ to 1mprive the
Turnlock fastener to its present level, Dur-
ing this six and one-fourth vears many 1m-
provements in the p-r-:‘u[th_’f were made. Also,
the methods and technignes necessary to
produce the Turnlock in high gualitv, high
production guantities have been overcome.

Having expended on its own toward this
program approximately $300,000. the Pach-
mayr Corporation does have the ability to
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Aviation Week weleomes the opin-
ion of its readers on the issues raised
in the mogasine’s editoriol  columns.
Address letters 1o the Editor, Aviation
Week, 330 W. 42 S1.. New York 36.
N. Y. Try 1o keep letters under 5IN)
words and give a genuine identifica-
tion. We will not print anonymous
letters. but names of writers will be
withheld on  request,

produce the Tumlock fastener in sufficient
auantity to meet the demands ot the gen-
cral standardization program at competitive
prices.

As indicated by the quotations above, the
Covernment has the license to manufacture
or canse to be mannfactured for military
purposes the Tumlock tastener., 1o our
knowledge no production contract has been
let by the Government to any m annfacturer
for this Fastener.

IFraxk Pacuniavw, President
Pachmavr Corporation

2222 Saonth Fiencron

Los Angcles 7. California

Unrewarded Engineers

I should like to add my comments to
the many | am sure vou are, and will be,
receiving on vour editorials on the cng-
neering nlmrtw{ and on one letter which
VOL pnhh-.hu] recently (AW June 4,

112),

Mr. D, J. Abel comments on the danger
of the pnmh’i::* wse of more non-graduoate
engineers “lower(ing) the status “of the
professional engineer by .ﬂlnmug Non-pro-
fessionals to enter the field.” Apparently
Mr. Abel thinks that a degree makes 4 man
a professional engineer. Tt is this sort of
mnh‘run, and this self-delusion about en-
gineering being a true “profession” which
in itself has degraded the entire engincer-
ing field to its present nnrespected and un-
ruﬂrdmg, status.  This llusion, fed and
fostered by many an emplover, has made
many a man think of the honor and glory
of his “profession” rather than his true po-
sition, to the gq.'m.'r:ﬂ destruction of the
position of all engineers. graduate and non-
graduate, in this country,

Regarding vour editorials, 1 beg von,
please do not fail n yonr courage and al-
low this excellent series to degenerate into
a repetition of the many imane articles
written on the sohject in the past few
vears. Above all. please research and dis-
close the facts about salaries, advancements
and ultimates in the varons engingering
ficlds todav, My own fAndings have been:
(1) The shortage consists of a need for:

a. Men of no or little expenience to do
the dog-work.

b. Some specialists of large experience
who are very rare.

(2} Men of considerable experience and
broad hackground and needed, but no
ong =-,1_'|_111*-. "L".I”]TI”' to pay for them.

(3) The salary 1'-.|mu lies hetween '3‘1' 00
and $10,000, administrative experience
14 nqniru] to reach the barner.

(4) The opportunitics bevond this barrier
are few and far between. using the
personnel department route. Personal
contacts may yield better results.

During a recent four-month campaign
to obtain a new job, which was hnally suc-
cessful, some other points became quike
obvions to me. These inclode:

(1) There is a real engineering shortage.

(2) Vast “opportumties exist at salaries
from S5,000 to 9,000,

(3) Despite ads and clams, few high level
posts  are really  available, at least
throngh conventional channels,

(4) Sad as it scems, the engincering held
is on¢ of contracting rather than ex-
panding opportumty. Some of the rea-
sons for this are:

a. Emphasis on advanced d:,gx:.u for high
technical positions, [t 15 my opinion
this 15 irmational in most cases.

b. The lack of realization om the part
of manv managements that engincer-
ing administration may be best ac
complished by :,llguu_LH of broad and
developed capabilities.

¢. The hnq-«iun of the upper echelom of
engineering by the scientist. 'The sci-
entist has a real solid place, but it is
not i engineering, per se, as 50 many
seem to think.,

d. The invasion of the upper echelon of
engineering by non-technical people
who are in fashion at the moment,
for example, business administration
graduates. Time was former sales peo-
ple were in fashion for similar posts.

e. An inability on the part of many
I'n‘ln!g::*:ulu]]f'i to conceive of the truc
role of cnginecering in today's tech-
nical industries, The high technical
level engineer has always and will con-
tinue to perform functions of deci-
sion and commitment nvolving a
firm’s hnances and reputation which
no other person, regardless of his posi-
tion, is equipped to perform, Why
engineers as a gronp have allowed
themselves to be placed in their pres-
cnt position of low respect. low cs-
teem and poor |}utm1t1|i in view of
this consideration, is bevond all com-
prehension, The resalts, however, all
engincers know——poor salaries, large
responsihilities, little recognition, n-
dignities which ne masagement-type
person would endure (how many cn-
gineering departments still have time
clocks?), and a future which quickly
rcaches a stone wall,

What effects do these factors have on
the enginecring shortage? College freshmen,
particul irly the engineering hpu are not
faols. They soon learn, from friends and
inguiry, that the comparatively easy four
vears 1 business administration will pay off
better than four to seven vears of grinding
to become an engineer. The man who
does go into the feld, either throngh the
ordeal of college, or the greater ordeal of
the non-graduate, soon sees the handwriting
on the wall. Many see it early enough to pet
out of the field and into sales or administra-
tion while they can. Thus we have tewer
people entering the field, and fewer remain-
ing in it, despite the grandiose ld'l.ertmnq
of the glowing future in engineering today.

Nanve WITHHELD
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FACH
400-cycle
nower

——— PrecISION

where 1t’s
needed most . . .

Here's a family of 400-cycle ground-power packages ‘heckouts of the vital avionic systems that
which are more than a match for the accuracy
demanded by the avionic systems of today’s...and
tomorrow's,..intercontinental aireraft. There are
models from 3 to 125 KVA . ., stationary and portable
... for every use from the development laboratory to
the Hight line, where they are invaluable in making

pre-flight ¢
keep modern planes aloft, on-course and on-target.
Regulation and control in all units, regardless of rating,
are maintained within extremely close limits. Whatever
yvour need for 400-cyele ground power — research and
development, quality control, or flicht-line testing —
check first with Leach.

TYPICAL SYSTEM SPECS...

RAIINE. . 26 & maw & s . 60 KVA, power factor .8
OVERLODAD RATING EI!] FWA for 5 minutes; 120 KVA for 5 seconds

REGULATION: Frequency . . . 400cps = 0cpswith 60 = 0 cps input
VoIt s s Siiis ¥ e ¥ 5w P e - . 1;

RECOVERY TIME G W e e & e s ecs s amilliseconds
VOLTAGE MODULATION . . . +« o« ¢ s« ¢ s s s » « . lessthan.25%
FREQUENCY MODULATION . . . . & « 4 &« « & « . . lessthan 25%
VOLTAGE BIP DR DVERSHODY . . o 4 v 0.0 s w55 5 »

PHASE BALANCE . . . . . . . . . . . 3% maximum deviation from
average with Y5 rated load on one phase; no load on others

WAVE FORM . . . . . . .« « v . . 2% rms total harmonic content

. 15%

LEACH

Send today for the new brochure on LEACH 400-Cycle Power Supplics.
It gives ratings, sizes, specifcations for all units

INET-PALMER DIVISION

| 4441 5. SANTA FE AVE., LOS ANGELES 58, CALIFORNIA

CORPORATION

DISTRICT OFFICES AMND REPRESEMTATIVES IM PRINCIFAL CITIES OF U. 5. AND CANADA
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