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The Kaynar Company
P.O. Box 2001 Terminal Annex
Los Angeles 54, California

Please send me the following:
Additional Technical Data.
Samples;

T __Standard
Miniature

Ask your represenfative fo call.
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Company __
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Out at our Litchfield Park, Arizona, facilities, we've fashioned
a pair of “eyes” for one of the world’s foremost interceptor

aircraft—and the folks at Convair tell us the results are right
on the button.

First there is the sleek and razor-sharp windshield assembly
and the canopy assembly for the F-102A’s rakish profile—
an excellent example of close-tolerance metalerafting by
Goodyear Aircraft Corporation,

Then there is the thin and sturdy fin cap which must weave
a wealth of sensitive electronic “seeing™ equipment within a
structure hardly thicker than a thumb. In order to house wave
guide and omnirange antennas, parasitic, IFF and UHF
antennas and a dielectric coupler in this sensitive structural
portion of the aircraft—Goodyear Aircraft was called upon to

They're doing big things at

P

|

integrate a host of special materials which insure electronic
transmissibility, strength and high performance within the
exacling confines of a thin airfoil section.

A:s a result, this fin tip structural assembly is a close-tolerance
combination of bonded metal honeycomb with aluminum
facings, pressure-molded fiber-reinforced alkyd resin, foamed-

in-place plastic and a special rain-resistant coating developed
by Goodyear called “23-56."

These components for the F-102A are interesting examples of
the metal-working skills and the integration of special struc-
tural materials offered by Goodyear Aireraft in the service of

alr progress,

For information, write : Goodyear Aircraft Corporation, plants
in Akron, Ohio, and Litchfield Park, Arizona.

GOODSYEAR AIRCRAFT



THE INFORMATION ON THIS PAGE IS TYPICAL OF THE DATA YOU WILL FIND IN THE NEW AIRBORMNE CATALOG

R-460-Rotary

(wariable anchor)

350 in. Ib. max. brake holding capacity.

BUNGEE CONTROL SYSTEMS

R-590-Linear

ivariable link)

480 |b. max. brake holding capacity.

These units are available in other configurations to meet specific tarque and steady state speed requirements.

MAGNETIC BRAKE. First designed for control

applications in rotary wing aircraft, it has now been applied
successfully to fixed wing aircraft. This unit, employed as a
variable anchor or link, is most commonly used to cancel out a

stick force or for bungee zeroing. In use, the brake is normally
on and is energized to release, allowing connected load to “free
wheel,” These units are available in either rotary or linear con-
figuration and with or without bungee spring.

Special design

features are
available to
meet specific
customer re-
quirements:

s Damping—lor

“'dead beat to
eliminafe stick kick

e Wide range of

torgque or force
holding
& Specilied values of -ﬁi:'m"_l
breakout (friction ST F g e AR PR A
lorque or force) . """': o ot et S e s i
ooyl e
play
LINEATOR® + ROTORAC® <« TRIM TROL® « ROTORETTE® « ANGLGEAR ROTOLOK
ACCESSORIES CORPORATION NEW AIRBORNE CATALOG

HILLSIDE 5, NEW JERSEY

Contains full information on the Airborpe
line of electromechanical zctuelors and lfeel
systems. Write for your copy foday,

AVIATION CALENDAR

Apr. 9-12=Socicty of Automotive Engincers,
national acromantic meching, acronantic
production forum and aircratt engineering
displav, Hotel Statler, New York, N. Y.

Apr. 10-11=Svmposium for Management on
Application ufI \nalog Computers, spon-
sored by Midwest Rescarch Institute, Uni-
versity of Kansas City, Kansas City, Mo,

Apr. 15-19=Airport Operations Council, Dth
annual conference, Hotel Warwick, Plala-
delphia,

Apr.  16-18=Acro  Medical  Association,
Drake Hotel, Chicago.

Apr. 16-18—American society of Mechan-
ical Engineers, First Gas Turbme Power
Conference, Hotel Statler, New Yuork,
N. Y.

Apr. 18-19=First Annual National Indus
trial Rescarch Conference, sponsored by
Amour  Research  Foundation., Haotel
Sherman, Chicago,

Apr. 19-20=Annual Meeting of the Seicnee
section of the Environment Equipmend
[nstitute, Sheraton Hotel, Chicago.

Apr. 22-20—American Association of \rpord
Ioxeentives, 29th annual convention, 1o
tel Carter, Cleveland, Ohio.

Apr.  26—=Institute of Navigation, annual
regional mecting, Frendship International
Airport, Baltimore, Ald,

Apr. 26-27=Acromantical Traning Society,
annual meeting, MavAower Haotel, Wash
mgton, 1. C,

Apr. 26-27—Institute of the Aeronanhical
sciences  Southeastern Student Confo
ence, GCeorgia Institnte of Technolosy,
Atlanta, Georgia, 1

Apr. 30-Mav 4=Socichy of Aeronantical
Weight Fngimeers, 13th nabional confor
ence, Fl Caorter Hotel, San Dicgo

May 2-3—=Nir Trafhie Conference of the \n
Transport Assn., Spring Mecting, 1ot
Radisson, Mmneapolis, Minn,

May 2-55=Twelfth Annual National Fornm
of the American  Helicopter  Socicty
Sheraton-Park Haotel, "n"'-'.'{.-..]liughm, 13, O

May 3-4=8ixth Annual Institute of Acero
manhical Sciences. West Coast Stodent
Conference, Los Angeles.

May 69=5ccond Aonnmal Symposinm on
|*'i|'1__{!llf Test Instromentation,  sponsored
by Instrument Society of America, Bell
Arrcratt Corp.. Convair and Temco  \ir
cratt Corp.. Fort Worth, Tex,

AVIATION WEEK e APRIL 2, 1956
Yol. 64, MNo. 14
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Phshmig  sned  Subserkption OfMces: MaGraw-Hill Building,
330 West 12nd Streef, Mew York 36, N. Y. 1"ubdicat o O
Hresd 60 130 Xorthh Hooadbway, Albagy 1, X, ¥, Donsbd o
Metirav, President:  Paal Mrntgomery, Exerutive YVies
President ; Joseph A Geranidi, Viee Prestdent amd Trens-
wrer: John J, Cooke, Scerctars: Nelson Bonil, Eseciitiv
Viee Prestdent, Pabllcarbons Divislon: Ealph 1L Zlch,
Viee IPreslident and Editerial Directsr: Josepl 1, Alln,
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Elackburn, Jr.. Viee Presldent apd Cleesslation Dl eectir,
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WEEK—Subseription Serviee, 99-12% North Broadway,
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Subseriptions are solloited enly from persons who have
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(Courtegy Gencral Electric Co.)
Du Pont Aircraft Rivets are currently being used in new ultra-high-
specd engines composed principally of hent-resistant materials,

DESIGN ENGINEERS FIND

DUPONT AIRCRAFT RIVETS HELP SOLVE
HIGH-SPEED TEMPERATURE PROBLEMS

ONE-PIECE SUPERALLOY FASTENER RETAINS STRENGTH UP TO 1400°F

Here's why design engineers report the Du Pont A-286 Super-
alloy Rivet ideal for advanced high-temperature applications:

1—A-286 Superalloy retains ils high shear and tensile strength
up fo 140FF,

2—Du Pont Atreraft Rivets permit great flexibility of design,
since they are one-piece fasteners set only from the head side

—an asset of paramount importance in today’s limited-space
designs,

These rivets also speed and simplify manufacturing processes.
Just place rivets in drilled holes and expand them. Sheets are
locked firmly together. No after-finishing is necessary.

Also available for above-average temperature applications
are Du Pont Nickel Aireraft Rivets. These fasteners are designed
to withstand approximately 800°F., and have all the mechanieal
advantages of the Superalloy Rivet.

For further information on the specifications and design possi-
bilities of heat-resistant Du Pont Aircraft Rivets, write: E. 1.
du Pont de Nemours & Co. (Inc.), Explosives Dept., Wilming-
ton 98, Delaware.

Heat-resistant Du Pent Aircraft Rivets are manufactured with either
modified brazier or 100° countersunk heads in A-286 Superalloy and
nickel. Currently available in three nominal diameters, 1-8", 5-32",
d-16". and a wide variety of lengths,

DU PONT AIRCRAFT RIVETS

(M]Ii) A Product of Du Pont Research

L5 MR-

BETTER THINGS FOR BETTER LIVING . .., THROUGH CHEMISTRY
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extends you a cordial invitation
to visit its display of

GAS TURBINE GOVERNORS
at Booth 26

First Annual

Conference and Exhibit,

Gas Turbine Power Division

of the
American Society of Mechanical Engineers

You'll see DESIGN-ENGINEERING SERVICE go to work

You'll see SPECIAL QUALITY Tubing that lels
@ you turn hidden cosls inte exira profits, Ostuce's light.
weight strength volues, more unifarm tube walls
and fine finish resull in seamless and electric
on your fubing problems. A wealth of design and
production information is ol your service., Ostuco's

resistlance welded steel lubing of unmalched quality.
i: experience doles from the beginning of the

seamless tube industry,

Statler Hotel, Washington, D. C.
April 16-18

Some good things our customers
are saying about 0STUCO:

Agricultural Equipment:

“"Your Mill is doing an excellent
job with regard to maintaining de-
livery promises.'

You'll see "SINGLE-SOURCE' SERVICE in aclion
ond you benefil through convenient, error-free

You'll see ON-TIME DELIVERY of tubing o: promised |
No cestly delays that hold vp your preduction,
Ostuce hos the reputalion of maoking deliveries

handling of the enlire order]! Manufacluring and

on schedule,
fabrication s under one roof of Oifuco—one arder

eliminates multiple shipments, saves time and
Machine Tools: handling costs, You are invited to examind™ghe interesting cut-

“You are receiving 100% of the
tabing we purchase and will con- away models of Woodward ga¥®qurbine gover-

linve fo do so a5 long as you keep

Hydraulic Equipment:
“"We feel portiol to you becauvse of
the excellent service,”

Blue chip companies, the world over, look to Ostuco for

up the good quality and service," practical solulions to their steel tubing problems. Why don't nors. Technical data and information™eg special
Drilling Equipment: you ask one of our Tubing Engineers to show you how - . : A
“Your tubing is the best we've ever OSTUCO’'S PERFORMANCE PLUS service turns drawing- application problems will be available to™yqu.
hed becouse of its exceptional board ideas into top quality parts faster . . . more
i;?;”,ﬂ“““" and good warkman. dependably . . . with greater savings.

oOsTuco

SNTLEV, BNIO

OHIO SEAMLESS TUBE DIVISION

WOODWARD GOVERNOR COMPANY
of Copperweld Steel Compony « SHELBY, OHIO

Birthploce of the Seamless Steel Tube Induitry in America a -
SALES OFFICES: BIRMINGHAM *» CHARLOTTE * CHICAGO (Oak Park) Rockford ’ lllinois
CLEVELAND * DAYTON * DENVER * DETROIT (Ferndale)

HOUSTOMN = [O5 ANGELES (Beverly Hillsl = MOLINE

MNMEW YORK = NORTH KANSAS CITY = PHILADELPHIA

SEAMLESS AND ELECTRIC RESISTANCE  PITISBURGH * RICHMOND + ROCHESTER « ST. LOUIS
ST. PAUL * SALT LAKE CITY « SEATTLE » TULSA » WICHITA

WELDED STEEL TUBING—Fabricating and Forging  eayapa, RAILWAY & POWER ENGR, CORP., LTD. '
el Metoon Sl ko RN WORLD'S OLDEST AND LARGEST MANUFACTURER OF HYDRAULIC GOVERNORS FOR PRIME MOVERS
17 Liberty Street, Mew York &, New York




Typical Shear Seal in-
stallation in slide type
selector valve, Shear
Seal requires no ad-
justment at the time
of azsembly or at any
other period during
,I the life of the valve.

They are completely
\ self-adjusting, always
] presgsing against the
mating surface with a
pressure in proportion
to the pressure of the
fuid or gas.

VALVE BODY

[ o TR e T

ADAPTOR (HOLDS
SHEAR SEAL IN POSITION)

DETICALLY FLAT
CEALING SURFACES

The Ampex 800 that you install in your

aircraft is a vital link in @ new data speed-up
program. It records data on magnetic tape in a form

most readily used by automatic data reduction
systems. These are now being installed at government
test facilities and at certadln major aircraft
manufacturers, Their objective is to get digested
flight test data back to the engineer sooner.

The Ampex 800 has all the practical
requirements for airborne recording in the

most advanced military aireraft. It con record
hundreds of simultaneous data channels (multiplexed

onto 7 or 14 tape tracks). By interchangeable
amplifiers it can encompass practically any
conceivable combination of data. And the Ampex 800
is light in weight — low in bulk — and designed

to high altitude environmental requirements.

You have ?rauuﬂ assurance of data

compatibility when you choose the Ampex 800.

It performs to precise standards and furnishes date

for reproduction on other Ampex Recorder-
Reproducers. These are the most widely used magnetic
tape equipment and their standards

shear seal never wears out
-1t wears in

Because of its unique construction, Shear Seal provides absolute
minimum leakage—and actually gets betier with use!

“.‘nillii A LL AL A LAA LS T
e
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-

As the valve slide moves back and forth against the Shear Seal,
the lapped areas become even smoother with time. So close is the
tolerance that it is never affected by dirt —Shear Seal just pushes
aside contaminants which cause other gealing mechanisms to wear
out and leak.

Shear Seals will not deteriorafe during exposure to corrosive atmos-
phere, are virtually impervious to any of the gases or fluids found

Whlieker

in aircraft systems.

Thousands of Shear Seals are made every month. They are com-
pletely interchangeable...provide absolutely reliable performance
...8ave time, trouble and money.

Our Field Engineer will be happy to explain all about the other
advantages of Shear Seal. Why
not get in touch with him now?

Gentlemen ;

SEND THIS COURPDON FOR COMPLETE INFORMATIOMN!

WM. R. WHITTAKER CO., LTD.
815 N. CITRUS AVENUE
LOS ANGELES 38, CALIFORNIA

Please send me further information on Shear Seals.

are now accepted everywhere.

Ampex Corporation is prepared to give information
and assistance on the entire data acquisition and
reduction system of which the Ampex 800

Airborne Recorder is a part. For descriptive
literature on the recorder, write Dept. UU-2460

AMPEX

First in Magnetic Tape Instrumentation

934 Charter Street » Redwood City, California

District Offices: New York; Chicago; Atlanta; Redwood City:
Dayton; Silver Spring, Maryland (Washington D.C. Area).

WM. R. WHITTAKER CO., LTD., 915 N, CI'TRUS AVE. HAME — Distributors: Techuieal Apparatas Co.. Boston: Bink o
LOS ANGELES 38, CALIF. COMPANY Enu_:rpﬁmu. Los Angeles; Southwestern Engineering &
HEMPSTEAD. LONG ISLAND » INDIANAPOLIS r Equipment, Dallas and Houston; Ampex-American in Canada.
EDURESS __ I

BALTIMORE » WICHITA » SEATTLE

Civy
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Computation -

reputation...

and the dynamics

of defense

Whether to guide a missile, to detect an enemy, to navi-
gate a plone or to sight a gun... modern defense systems
depend on computation,

And computation is Burroughs' business. It is the basis of our
worldwide reputation for outstanding high-speed business
machines ., . . and of our recognition in the advanced
fields of electronics and magnetics.

Today, with the continual chonge in defense concepts,
Burroughs' progressive experience and integrated facilities
are of increased value. They encble us to accept the prime
responsibility for Armed Forces projects—from analysis and
research, through development, engineering and tooling . ..
into production, testing, field service and training.

In the fields of insln.-lmenluﬁun, control systems, communica-
tions, electronic computation and dato processing, we have
proved our abilities on some of the most far-reaching
assignments. Please address inquiries to Burroughs Cor-
poration, Detroit 32, Michigan.

BURROUGHS INTEGRATED DEFEMSE FACILITIES INCLUDE:

Burroughs Corporation plants in Detroit and Plymouth, Michigan
Burroughs Research Center, Paoli, Pennsylvania
Burroughs Electronics Instruments Division, Philadelphio, Pennsylvania
Control Instrument Company, Brooklyn, New York
Haydu Brothers of Mew Jersey, Plainfield, New Jersey
The Todd Company, Inc., Rochester, M. Y,

.

hEm ,
>

Burroughs

The Foremost Name
in Computation

Burroughs

Looking to future expansion, Burroughs invites inquiries from qualified engineers.

SAFEGUARDS

~ &onoz” JET IGNITION

A world-wide Bendix serviee organization of well trained
personnel who have at their command the complete
facihities of the service department of the Seintilla
Division ol Bendix, stands solidly back of the jet
ignition  equipment manuflactured by this  division.

This veteran service organization, with over thirty
vears of experience in meeting ignition serviee problems
of all kinds, is equipped with the facilities, parts, and
know-how to assure that CVEry customer may continue

Export Sales and Service: Bendic International Division,
205 East 42nd St., New York 17, MY,

Canadian Representalives: Aviation Electrie Lid,
200 Layrentien Blvd., St, Layrent, Montreal 9, Quebec

FACTORY BRANCH OFFICES.
117 E. Provedencia Avenue, Burbank, Calfarnia = 512 West Avenue, Jenkintown,
Pennsylvania « Palérson Bldg. 18038 Mack Avenue, Detroitl 24, Michigan »
5906 North Port Washington Road, Milwiukee 17, Wisconsin « Hulman Building,
120 W. Secand St., Dayton 2, Ohio « 8401 Cedar Springs Road, Dallas 19, Texas »

Boeing Field, Seattle 8, Washington « 1701 “K" Strect, N.W,, Washinglon &, D.C.

to receive the satisfactory performance built into
Bendix™ Jet lgnition equipment.

It is important to remember that when you specily
Bendix Jet Tenition yon get not only the best in design
amdl performanee, but vou are assured that wherever you
fly. the finest serviee organization in the industry is
readily available to maintain the quality that has made
Bendix—The Most Trusted Name in Ignition,

*IRADE MARY

SCINTILLA ?”Jﬂ/

DIVISION

AVIATION CORPORATION

1



HEMISPHERES TO 38" DIAMETER,

complicated contours
cost less

by Hydrospinning!

The parts shown here were formed by fracer

—- Hydrospinning at substantial reduction in cost over
PARABOLIC-SHAPED that of previous production methods., These parts
were produced in far less time . . . are more accurate
. . . have increased strength with greater resistance to
fatigue failure . . . required less material . . . and were
made without compromising on material requirements,

MISSILE
{LAUNCHERS

e

If difficult-to-form contoured components are
one of vour production headaches, get the facts on
Hydrospinning, Call in a Cincinnati Milling field
engineer. For a detailed description of the process
and machine specifications, write for new Bulletin
M-1873-2.

A Good Start Toward a Sure Kill

That’s the Maxson launching system
for the “Terrier”

COMPOUND
CONTOURS

Operational tests have proved
the accuracy and reliability of this handling,
control, and launching system.

Ask Maxson about design., development, | _ _ oy
2 ; : : = e e T,
and production to your special requirements. | 1 o - A

i ]‘ +‘.-‘ ._l.:'l. \
] — .

Top-caliber engineers will find exceptional opportunities at Maxson.

For details, contact G. R. Pratt. CINCINNATI 42" x 50" HYDROSPIN

MAXSON develops and manu-
factures systems, subsystems,
and components in armament,
navigation, electronics, and spe-

I"'I'-‘.K_l:}':~.:::__j_'5fif':..iij_:;:?-"'ﬁ:: / | ul
cial devices. Ath STR ' e PROCESS MACHINERY DIVISION
o o i O e CINCI#NAT] r Os |" *THE CINCINNATI MILLING MACHINE CO.
- CINCINNATI 3, OHIO, U. S. A. .
‘ :

.'r._||-
.
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e DIVISION

@
ELECTRONICS CORPORATION OF AMERICA
77 Broodway, Cambridge, Mass,

PHCTOSWITCH DIVISION » COMBUSTION CONTROL DIVISION » BUSINESS MACHINES DIVISION
FHOTOCONDUCTOR-TRANSISTOR DIVISION . MARINE DIVISION = MILITARY DIVISICN
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FIRST TO FLY FM-FM TELEMETERING...From JPL’s 3-band FM-

FM telemetering System flown in 1944, to its present extremely versatile,

compact, transistorized 18-band system, telemetering has been an impor-

tant factor in the successful development of JPL guided missiles.
Significant firsts in this field are:

In 1948, a 10-band FM-FM System with 15 measurements.

In 1953, an 18-band FM-FM System with 36 measurements.
In 1954, a 14-band FM-FM System with all audio circuits transistorized

i

TV

Pioneers in Telemetering Development

JPL JOB OPPORTUNITIES ARE ﬁ
WAITING FOR YOU TODAY!

in these fields

ELECTRONICS
ELECTRONIC RESEARCH
SYSTEMS ANALYSIS
ELECTRO-MECHANICAL
INSTRUMENTATION
INERTIAL GUIDANCE
TELEMETERING
PHYSICS
PACKAGING
MECHANICAL ENGINEERING
AERONAUTICAL ENGINEERING

CALTECH

The success of the Corporal and other JPL guided missile programs is
dependent on constantly improved instrumentation techniques, Development,
a major portion of the Telemetering Group activity, is directed toward improv-
ing system flexibility, accuracy and reliability. This activity is tailored to both
immediate and long range instrumentation requirements of the many Labora-
tory missile programs.

The use of transistors and modern magnetic elements, together with pro-
gressive packaging techniques developed from intensive JPL studies, result in
greatly improved reliability in missile-borne and ground-recording equipment.
In addition, advanced communication studies are being utilized in the design
of advanced telemetering equipment to the constant improvement of this art.
An example of applied theory, is the use of tracking filter techniques in the
communication link —resulting in a significant improvement in telemetering
data accuracy,

The size and character of the “Lab” fosters a personal contact and close
relationship between data-user and telemetering engineer. This close tele-
metering support is a basic reason for the development of better ways of meas-
uring drag for the aerodynamicist, motor pressures for the propulsion expert,
stresses for the missile designer and of monitoring complex electronic circuits
which are the responsibility of the guidance specialist. This close cooperation
has become a prime factor in the growth of the laboratory into one of the most
successful guided missile development centers in the world.

You are invited to join this progressive group of scientists and engineers.
Write us today.

PASADENA, CALIFORNIA

JET PROPULSION LABORATORY

A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY
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It's a bigger and better future, when you choose a
career at Convair — Fort Worth, setting new standards

of achievement in aireraft design and development.

Convair engineers enjoy full freedom in exercising
creative ability and are supplied the finest technical
facilities with which to carry out assignments. Convair
engineers receive professional recognition by manage-

ment in the form of merit advancement.

The skills of all Convair engineers are required daily
on special projects connected with supersonic flight,
rocket, and nuclear power. A diversified choice of
engineering fields is offered to you at Convair — Fort
Worth. You are given advance training required for
your special field while on full pay, Convair — Fort
Warth also offers you the opportunity to further your

education on the graduate level, without cost to you.

Convair employee benefits are tops in the industry,
oftering you life insurance protection, hospitalization
benefits for vou and your dependents, and an out-

standing retirement plan,
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CONVAIR &D
FORT WORTH *ﬁ'ﬁf

ORTH
P I/

IF YOU QUALIFY, YOU CAN ASSIST US IN
SOLVING SOME OF THE MOST INTRIGUING
PROBLEMS OF THE FUTURE IN THESE AREAS:

AERODYNAMICS

Lift and Drag Predictions # Aerodynamic Research ® Aerodynaomic
loods ® Wind Tunnel Tests ® Missile and Aircroft Performance =
Cruise Control » Model Design * Methods.

AEROPHYSICS

Missile and Aircraft Stability and Control Research # Fire Control
and Electronic Countermeasure System Anclysis # Mavigofion
Guidonce * Radar and Microwaove Systems Engineering * Digital
and Anologue Computer Work.

STRUCTURAL ENGINEERING

Structural Design Analysis and Development ® Materials Retearch
¢ Elevated Temperature Studies ® Preliminary Design and Struc-
ture Research # Design Criterio and Loads ® Aero-Elastic Analysis,
Flutter Analysis and Models » Vibration and Acoustic Analysis.

NUCLEAR RESEARCN & DEVELOPMENT

Muclear Analysis ond Design * Rodiotion Effects Research e
Reactor Operations ond Design ® Nuclear Instrumeniation * Radi-
ofion Shielding Research & Reseorch Facilities Design.

PLUS equally critical requirements in the areas of PROPULSION,
PRODUCT DESIGN, ENGIMNEERING TEST and OPERA-
TIONS RESEARCH. Write now for complefe details.

Address confidential inquiries to:
MR. H. BODLEY
Engineering Personnel Technical Employment
CONVAIR, FORT WORTH, TEXAS
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DYNAMICS CORPORATION

*

Corporation executive planes are among the important users of Hazeltine DME,
Here James Lamb (left), Chief Pilot, American Qil Company, and his co-pilot
pre-check their flight instruments, including the range indicator of their Model
1800 Hazeltine Interrogator (dial upper right, Interrogator lower left). The
Interrogator co-ordinates with any DME ground station within range to provide
a means of contnuous and accurate distance measurement.

Hazeltine—bhuilder of high-accuracy DME—
chooses G-E 5-Star Tubes for reliability!

General Electric 5-Star Tubes are specially pro-
duced for high reliability and top performance in
critical service. 19 G-E 5-Star Tubes of 7 types have
been chosen for use in the Model 1800 Interrogator
—the airborne unit of Distance Measuring Equip-
ment—manufactured by Hazeltine Electronics
Corporation, Little Neck, New York, a pioneer
in many fields of electronic application.

Electrical stability, ruggedness, extended tube
life—these General Electric 5-Star qualities con-
tribute to DME precision and dependability. Under
operating conditions that include severe vibration
and extremes of temperature and altitude, 5-Star

high-reliability tubes installed in the Hazeltine
Interrogator have proved their trustworthiness.

G-E 5-Star Tubes are directly engineered for
critical applications. They are precision-made in
dust-free, lint-free surroundings. Special testing is
rigid and exhaustive. Specify and install the same
tube reliability as Hazeltine! G-E 5-Star types for
virtually every socket are available to meet your
design needs. Geweral Electric Company, Tube De-
partment, Schenectady 5, New York.

Frogress Is Our Most Important Product

GENERAL @B ELECTRIC

142-1D1




As one indication of Zenith Aireraft's broad
and constantly expanding service to the aircraft
industry in reinforced plastics, Zenith is now
producing no less than 8 plastiec parts for Boe-
ing’s great intercontinental homber, the B-52;

The nose, chin, belly and tail radomes: two wing
tips; the fin insulator and rudder leading edge.

A pioneer in the development of reinforced plas-

ZENITH AIRCRAFT

division of Zenith Plastics Company

Zzenith Plastic Parts Now In
8 Vital Spots of the B-52

tics, Zenith has steadily extended the applica-
tion of these materials to aircraft until Zenith
now has the world's largest plant devoted to the
production of reinforced plastics for aircraft.

Vital to this vast operation and warranting your
confidence in it are Zenith’s three intangibles:
experience, ingenuity, practicability. For specific
application of Zenith know-how to yvour prob-
lems, contact Engineering Research Division...

gardena, calif.

WORLD'S LARGEST PLANT PRODUCING REINFORCED PLASTICS FOR AIRCRAFT
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DOW CORNING

CORPORATION

Accuracy of Delicate Instruments
Assured by Silicone Damping Fluids

With remarkably flat viscosity-temper-
ature slopes, Dow Corning 200 Fluids
show little change in damping force
over extremely wide temperature spans,
That's why these silicone fluids are
specified for damping vibrations in
instruments ranging from the simplest
automobile dash board gauges up to
the delicate oil well tools made hy
Halliburton 0Oil Well Cementing Co.,
Houston, Texas.

By retaining a practically consistent vis-
cosity from room temperature to bottom-
hole temperatures ranging up to 400 F,
200 Fluid helps to keep Halliburton's
drift-angle and direction-survey tool ac-
carate within half a degree at angles
up to 13°,

“Direction” of the drilling string is shown
by a compass with a highly polished
“north™ arm suspended 1n a glass-botlomed
plastic case flled with a low wviscosity
silicone fluid,

“Drift inclination™ 15 indicated by the posi-
lions and relative angle between two other
polished arms which swing freely within
a second glass-bottomed case filled with
a4 high wviscosity Dow Corning 200
Silicone Fluid.

The two cases are mounted in the tool
with their glass windows facing one an-
other. A pair of photoelectric cells lo-
cated between them 15 geared and wired
10 constantly =can and record changes in
both dials while the tool 15 being lowered
into the well. No. 76

Silastic, the Dow Corning silicone rubber, keeps
its shope, stays resilient from —100 1o 500 F;
resists hot oils and chemicals: withstands weather-
ing orone and corona; and is an ideal dieleciric
material, Properties of Silastic are fully detailed
in new reference brochure. No. 77

Silicone News

FOR DESIGN ENGINEERS

Increase -Minimum Bearing
Life from 3 to 36 Months

Efficient design, long life and customer
satisfaction may depend on selving a
high temperature lubricating problem.
Here's how such a problem in metal
temperineg furnaces made by A. F.
Holden Co. of Detroit was solved with
Dow Corning 44 Grease.

Molten salt is used as the heat transfer
medium in Holden's metal tempering fur-
naces. Maintained at temperatures from
300 to 700 F, the molten salt 1s circulated
by a pump submerged in the bath. The
vertical shaft pump 1s driven by an electric
motor located above the bath,

The efficiency of this design was originally
discounted, however, by higher main-
tenance costs due to the melting of even
the best organic greases and fatlure of the
journal bearings supporting the pump shaft
after as little as 3 months of service. Each
bearing failure resulted in three or four
hours of downtime and lost production.

Three and one-half years ago, Holden
started using Dow Corning 44 Grease.
There hasn't been a bearing falure reported
since, and customer satisfaction is high.
A twube of 44 Silicone Grease 15 now In-
cluded with every furnace shipped. To
assure its use, Hol-
den has replaced con-
ventional bearing
fttings with grease
cups. These cups are
filled once every two
weeks, They are
given one complete
turn ¢ach day.

Continuous perform-
ance is further as-
sured by using electfical insulating mate-
rials made with Dow Corning silicones
to protect the 35 hp., 12530 rpm pump
motor against the high ambient temper-
atures involved in mounting it close 1o
the pump shaft. Holden's engineers figure
that the additional insulating cost of about
512 is negligible compared with reliability
and freedom from downtime and replace-

menl Costs, Neo.78

Silicone Finish Adds Color
and Life to Space Heaters

Many manufacturers of domestic space
heaters have adopted silicone finishes,
Available in a wide range of decorator
colors, these heat resistant silicone
finishes bridge the gap between organic
finishes which rapidly lose their attrac-
tiveness at elevated temperatures, and
more costly poreelain coatings. Here's
a report received from one manufac-
turer of space heaters, the Quaker Mfg.
Co. Division of the Florence Stove Co.

“There has been a
trend in our design
of heaters toward en-
hancing appearance
by finishing certain
functional parts iIn
colors contrasting or
blending with the
greater portion of
the cabinet,

“To do this, it has
been necessary to use
n finish which will .
be satisfactory in colors formerly con-
sidered impractical,

“Silicone paints were the answer 1o dec-
orative color where high températures are
involved., This s illustrated by the top
grille on the unvented wall heater, the
radiant door liners on the oil heaters, and
the front grille on our Model 4210.

“Midland Induostrial Finishes, a leading
formulator of silicone-based paints and
enamels, worked with Quaker in solving
the finishing problem.” No. 7%

Design Edition 19
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EDITORIAL

Tackle the No-Show Problem

Failure to solve the no-show problem is still bleeding
the airlines of critical revenue. About a vear ago we
editorialized on the gravity of this reservations system
problem which saddles the airlines with empty seats and
untated customers.

During this year one segment of the airline industry,
led by American Airlines president C. R. Smith and his
sales vice president, C. R. Speers, has been campaigning
for a uniform industry code to stop the no-show revenue
leakage. T'o date nothing tangible has been accomplished,
but Mr. Speers has recently been named chairman of the
airline committee designated to tackle the problem, and
there are signs that the bite of lost revenue is beginning
to convince other major airlines that action is required.

Revenue Drain

M. Smith recently estimated that on a single airline in
a single week more than 20,000 customers who held firm
rescrvations didn’t show by the time their flights de-
parted. The value of these 20,000 tickets was more than
$600,000, and all of it was refundable under the present
airline reservation system. During the recent Florida
winter season, Eastern Air Lines and National suffered
heavily from overreservations and no-shows that left

cmpty seats on flights that supposedly were solidly
booked.

Airline figures for the first quarter of 1956 show that
no-shows and late cancellations equalled 17.69;, of the
total passengers boarded. Total cost of the no-show
to the airline industry runs to millions of dollars an-
nually in lost revenue plus additional millions in poten-
tial business that is discouraged by the uncertainty of
getting a seat.

The present reservation system encourages passengers
to make multiple reservations but does not encourage
them to cancel reservations they know they won't use.
It has led to a black market m reservations on heavily
booked runs and during holiday rushes. From conversa-
tions overheard around crowded airline terminals during

. heavy trafhc days, we know this haphazard reservations

policy is turning people who want to fly back to the
railroads and other forms of surface transport.

‘Probable’ Not Enough

As Mr. Smith points out in his recent discussion of
the no-show problem in The Analysts Journal:

“There is a growing impression that the airlines do
not know how to operate their business and there is a
lack of confidence in what airlines tell their customers
about availability of travel space.

“T'he airlines, knowing that many of the reservations
will never be used,” he wrote “too often encourage a
patron to go to the airport without a firm reservation on

AVIATION WEEK, April 2, 1956

the basis that it is *probable” that there will be space for
him. The customer is entitled to better than ‘probable’
assurance when he wants to buv vour product and it 15
unfair for the airlines to saddle on the customer the lack
of certainty that comes from a lack of good reservations
policy.”

As we pointed out a vear ago, the Furopean airlines
have solved their no-show problem with a penalty charge
for customers who do not cancel their reservations within
a reasonable time before flight departure. This abviously
will pose some problems for airline bookkeeping, but the
net gain in revenue from a firm no-show policy would
appear to far outweigh these problems.

We have been puzzled as to why air-trafhe-conference
attempts to solve this problem during the past year have
been so fruitless. Mr, Smith savs one of the main reasons
is that it has received too little attention from the top
executives in the airline industrv. He charges they have
been too willing to leave this vital problem in the hands
of lower-level traffic technicians who have become too
immersed in how to administrate a policy to effectively
formulate one.

Executives’ Attention

It does not seem unreasonable to expect top-level air-
line executives to devote some attention to one of the
most pressing current problems of their industry. Cer-
tainly the jet transports they have been ordering i pro-
fusion will never have their capacious cabins hlled by a
reservations system that often requires a 15-minute delay
on the telephone and still staggers along with the no-show
problems.

The air traffic control problem showed a similar trend
to drift until airline presidents became interested in
the economic penalties it imposed and supported the
efforts of their chief pilots and operations vice presidents.
Mr. Smith believes the no-show problems must be solved
uniformly for the entire industry rather than by individual
airline action because:

*®* For competitive reasons it would be difhcult for one
airline operating over a route to enforce a no-show
penalty system while others didn't.

® The customer is entitled to reasonable uniformity of
rules among the airlines.

* A high percentage of airline trafhc mvolves interchanges
where the customer wses more than one airline on a
single tnp. Interchange accounting between airlines
would be impossible without a reasonable uniformity of
no-show penalty procedures.

The Air T'rafhe Conference will meet again early next
month in Minneapolis, Tackling a sound solution to the
no-show problem should be high on its agenda.

—Robert Hotz
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After all! Fafnir man or not, you should relax occasionally!

Close contacts with the aircraft industry
stimulate more than casual interest in its
rapidly-advancing developments. Through
nearly thirty years of collaboration, Fafnir
Bearing Specialists have absorbed some of
the spirit responsible for aviation's prog-
ress. A case at point is the development
of the Fafnir Jet Engine Ball Bearing.
This frequently-called masterpiece in
bearing design and construction involves
a radial and a thrust bearing assembled
in a one-piece self-aligning outer ring.
The Fafnir Bearing Company, New
Britain, Connecticut.

Fafnir Super-Precision
Ball Beacing for moin
rotor shaofts of jet engines.

FAFNIR

AIRCRAFT BEARINGS

FIRST — at the turning points
in aircraft design

WHO'S WHERE

In the Front Office

Brig. Gen. Lance Call, (USAF, ret.), vice
president, Kellett Aircraft Corp., with offices
m Washington, D, C,

Lt. Gen. Laurence C. Crmgie, (USAF,
rek.),  vice pruldmtmqmunng Hydro-
Aire, Inc., Burhank, Calif.

Henry W, Harding, president, Laboratory
for Electronics, Inc., Boston, Mass.

R. Allen Price, vice president-sales and
service, Stanley Awiation Corp., Denver,
Colo,

Roderic M. Scott, vice president, Engi-
neering & Optical Division, Perkin-Elmer
Corp., Norw 1]1-. Conn,

L nd L. Kelly, vice president-sales, Link
Aviation, Inc., Hurghnmlml NY

W. M. Chamard, vice president-contracts

and consnmer products, Canadian Aviation
Electronics, 5t. Laurent, P. Q.

Retired

Maj. Gen. Samuel R. Harris, Jr., com.
111;||:1dﬁ_r of USAF's Amold Engineering De-
velopment Center, Tullahoma, Tenn., will
retire Julv 31, after more than 30 vears of
achive service. He has been AEDC com-
mander since carly 1953,

Honors and Elections

Wendell E. Reed, Solar Aircraft Co.,
project engineer and inventor of the Micro-
jct control for engines, will be awarded the
Wright Brothers Medal by the Society of
"!..ni':mml‘m Engineers f"hpr 10th for his
F’I]‘a[r “A New "u]:i]:-m"lr_h to Turbojet and
Lamjet Engine Control.”

Herbert K. Wess, chiet of Northrop
Aircraft’s Weapons Analysis Department, has
been reappoimted for the third year to the
National Technmical Adwvisory Panel on
Ordnance of the Department of Defense.

Changes

Walter Koch, engineering staff, Aero-
physics Development Corp., Santa Monica,
Calif,

john K. McBrian, senior project enginecr,
clectronics development, North Electnie Co.,
Galion, Ohio,

F. l‘.'_'r Beasley, sales planning manager,
Central African Airways,

Robert L. Nuber, director, Washmgton
atate Department of Acronautics,

. W. Fedor, general  sales  imanager.
Bieeze Corporations, Inc., Union, N, .

P. H. Bremer, chief structural engineer,
Lockheed Awrcmaft Corp, Manctta, Ga.
Also: J. A. Dilworth, structural requirements
division engineer and Joln Boshar, loads
and dynamics department engineer,

Jack Morris, maintenance mpu;nuh_uﬂq.nt
Riddle Airhnes.

Fred Meck, administrative mgum_r Kel-
lett Aircraft Corp., Camden, N. J.

Harold H. Warden, cummucnl sales
manager, Link Aviation, Inc., Binghamton,
N. Y.

David A. Highman, staff manager-com-
mercial and military airfreight sales, Ameri-
can Airlines.
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INDUSTRY OBSERVER

» Comell Acronautical Laboratory has an Army project for development of
an anti-missile missile.

» Convair F-102A has been flying experimentally with an enlarged tail fin to
zet greater stability at high speeds. Additional fin area has been fitted like
a glove over nnguml tail. L.:tu models of the F-102 will be fitted with the
larger fin. Convair also has modified the canopy design of the TF-102
trainer to eliminate buffeting just below Mach L

> USAF is still wrestling with the problem of toxic cffects of cabin pres-
surized air bled from jet engine compressors.

» One of the big factors pulling against a Rolls-Royce Tyne powered version
of the Lockheed Electra transport is the price Rolls is quoting airline cus-
tomers on its turboprop. Current price of production version Tynes 1s

about $115,000 compared to $86,000 for Allison T56 purchased by U. S.
airlines for their Electras.

* Vertol Aircraft Corp. has built prototype of H-21 helicopter rotor blade
with boundary laver control. Tt is at Wright Air Development Center for

whirls and test,

» Lear, Inc,, will build a branch plant at Cointrin Airport, Geneva, Switzer-
land, for the manufacture of automatic pilots and other aircraft instruments
for European customers, The Geneva local government has placed a large

hangar at Lear’s disposal.

* McDonnell Aircraft has built 31 F-101 Voodoo test and preproduction
fighters, First production F-101A is expected to come off the hrm's St
Lows, Mo., line in June.

» Automatic oxygen system to sustain jet transport passengers in event of
cabin pressure loss has been developed by Scott Aviation Corp., Lancaster,
N. X, .f'ts planned for the Douglas DC-8, the system, triggered open by the
pressure [r_'-t:s would drop oxygen masks in front of each passenger’s face from
overhead compartments. Oxygen lines throughout the cabin would be
fhlled simultaneously from a central system. Tension required to put the
mask on face would open a valve, providing oxvgen in individual face picces.

» Bocing plans to evaluate an Atkins stroboscopic anti-collision light (AW
Oct. 3, p. 78) on its 707 jet transport prototvpe. New unit is especially
designed for high- Hp-ﬂid opcration and has a Aineness ratio of 6:1 to mumimize
drw Measuring 2.5-in. high bv 5.5-in. wide by 30-in, long. it weighs
1|]pru1-:nntteh fmlr pounds and H_CHI_HIL*. no skin cutouts except for six small
screw attachments, Nine Atkins lights are now flving, including installa-
tions on both USAF Boeing TE:-@T turboprop powered trun!-',i]nrtﬁ.

» Fairchild Aircraft Division has proposed a new assault transport to USAF,
featuring the J44 engine, a wider landing gear than that carried by the
C-123B and a fuselage built at truck-bed height. Designation is the C-219.

P Novy has ordered $45 million in additional production of the Chance
Viought FSU-1 Crusader jet fighter. This 15 in addition to maitial order of
SO0 million announced last December. Crusader is in production at the
Dallas plant.

» Joint Chiefs of Staff are making a careful study of the Army's six-vear plan
for a continued build-up of Army aviation. The plan, w ritten by Maj. Gen.
Hamilton H. Howze, chief of the Army Aviation Division, provides for 4,000
to 5,000 aircraft by its completion. Army Chief of "?taﬂ’ Gen., Maxwell
Tavlor calls the ljl.m ‘vital to the future of the Army,” insists it does not
conflict with Air Force plans.

P Swissair officials sav the two DC-8s they have ordered probably will be
fitted with Rolls-Royee Conway engines.
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. “Wherever the Viscount Flies...Tralfic Figures Rise"

.. say leading airlines of the Viscount

TRAMS-CANADA AIR LINES. J. T. Dyment, Director of Viscounts carried 230,000 passengers on 6,263 flights with
Engineering: “Every department in the Company is most an average load factor of over 85%9;. Theyv did this with a
enthusiastic over the results being achieved with the regularity such as to point to the Viscounts as one of the
Viscount. From an economie standpoint, the Company mosi oulztandingly reliable airerafl of our time."

Such tributes, based on actual airline experience, are
most eloquent testimony to the superiority of the Viseount,
the world's first and only turbo-prop airliner in service.
It has the greatest passenger appeal of any plane of
modern times and has proved itself in operation to be one
of the most economical and profitable aireraflt ever built,

feels it has had enough experience already to be confident
that ot fuz a money-maker in the Viscount,”

CAPITAL AIRLINES. J. H. Carmichael, Pres.: “The passen-
ver acceptance of the Viscount has been overwhelmingly
favorable and its operating performance outstanding.”

TRANS-AUSTRALIA AIRLINES. E. F. Copate: "With an
average of less than one year in service, TAA's five

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

turbo-prop |/
VICKERS //“

POWERED BY ROLLS-ROYCE

VICKERS-ARMSTRONGS (AIRCRAFT) LTD., WEYBRIDGE, ENGLAND
11f|'lr..r||l'|" I!.-“.l.l.lI.I-'!_rl_!" |--r|Il ||!|| !'.;I'J il 1--|-|!'II|.'|".':‘- rFJ'I'JI‘.I'j',J.
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Salaries, Bonuses, Options

One more indication of the widespread Congressional
mterest m aireratt profts and salanes 1s last week's report
by the Senate Preparedness Investigating Subcommittee,
headed by Sen. Lyndon Johnson (D-Tex.). It lists the
salaries, bonuses, and stock options of all of the officers
of 20 airframe and engine manufacturers from 1949
through 1955. It does not disclose names. The data
overlaps with the information that has been developed
over the past month at public hearings before the House
"'ur:md Services Investigating Subcommuttee headed by
Rep. FEdward Hebert (D.-La.),

Last fall, the Preparedness Subcommittee issued a
report  covering  the ihmﬁh of aircraft manufacturers,
both as ]‘n.n:u;_uHﬂL of sales and percentage of net worth,

tor 1943 through 1954 (AW Sept. 19, p. 16).

CAA-USAF Agreement

Civil Aeronautics Admumistration’s delegation of van-
ous statutory responsibilities to the rmhhu over the
objections of industryv, has been one of thL first prob-

lems taken under studv by Edward P. Curtis, Special
Assistant to the President for Aviation Facilities Plan-
NIng.

Curtis 1s now looking into a four-month old agree
ment between CAA and USAF Air Defense Command
whereby certain of CAA's responsibilities for air traffic
control separation of IFR trafhc have been turned over
to ADC.

Industry has no complaint against CAA's relinquish-
ing authority for safc separation “of traffic to ADC units
when military flights are on active defense mission.
However, l:‘lh]{{hum have been raised on the so-called
Fighter/Interceptor Agreement signed last Dec. 1 by
USAF Gen. Earl Partridge and former CAA Adminis-
trator I'red B. Lec. T'wo points that have been chal-
lenged are:
® The agreement was handled secretly without concur-
rence of all parties involved.
® It is an expansion of previous agreements to include
fighter/interceptor exercises and training missions.

Air Power Hearings

The Senate Armed Services Subcommittee set up to
evaluate the status of the aircraft and guided missiles
programs, headed bv Sen, Stuart Symington (D.-Mo.),
now plans to start off with open hearings next week,
after the Congressional recess. The subcommittee is
scheduled to complete its investigation by July 1.

Furnas and Newbury

Fvidence continues to pile up that Frank D, New-
bury, Assistant Secretary of Defense for Applications
]ngm::f:nnﬂ' would like to see research divorced from
development of weapon systems. Despite Defense Secre-
tary Charles E. Wilson's denial that his short-lived
memorandum of Feb, 21 was designed to cut job of
Dr. Chifford C. Furnas, Assistant Defense Secretary for
R & D, in half by handing development over to New-
bury, House Appropriations Committee heard testimony
hinting that the contrary was true. On Feb. 23, two
days after the memo was issued, Dr. Furmas gave the
committee his opinion that the old division—keeping

Washington Roundup

R & D together, but scparate trom procurciment—is
satisfactory. Newbury differed, He said it would be
logical to have threc classes of n;’m ity research, develop-
ment and procurement.  Furnag” baithwick of R & D was
labeled by Newbury as “apples and oranges mixed to-
gether,”

Pentagon observers in R & D circles feel Newbury,
aided by W, J. MceNeil, Detense Comptroller, made
strong bid to take over the oranges, was frustrated by

Fumas' threat to quit,

Civil Aviation Medicine

Legislation expanding the activities of Ciil Acro-
nautics Administration in the feld of aviation medicine
is being pushed by Rep. Percy Priest (D.-Tenn.), chair-
man of the House Commerce Committee. The measure
would establish an Office of Aviation Medicine, headed
by a Civil Air Surgeon. Within the office would be a
Civil Aeronautics Medical Research Laboratory.,

“FFor a long time there has been a growing feeling
that perhaps civil aviation medicine has not had the
federal support needed for it to keep pace with acro-
nautical and engineering progress,” Priest said, “Civil
aviation medicme should keep abreast of new techmical
improvements in the design and operation of aircraft.
Despite the mushroom- like srowth of aviation during
the past three decades, our civilian pilots are hng
sclected by physical standards which 1 am told have
undergone but little change since they were originally
promulgated i 1925, Except for apnmdac ]Jm]u:t-
there has been no research conducted to determine the
human requirements in civil aviation.”

Helicopter Problems

For long-confident helicopter designers and salesmen,
the U. 5. Marine Corps displavs less than warm en-
thusiasm in testimony before the House Appropriations
Committee. On rotary wings for assault operations,
Navy Secretary Charles Thomas said limitations are
imposed ° ‘because of technical difficulties, which have not
reached the point where we can get the helicopters with
the characteristics we need.” And Gen. Randolph M.
Pate, Marine Commandant, added: “Actually in the de-
velopment of a tremendous helicopter | think thev ran
into a great many engincering problems they had not
anticipated. The thing did not move along quite as
well as it should, and there was l:ngmer:rmfg 5]ippagc, £
I am afraid, sir, it is gomng to be a matter of years vet,”

"ﬂﬂmugh it was unnamed in the testimony, the heli-
copter under discussion is assumed by observers to be
the Sikorsky twin-engine HR2ZS (S-56).

CAB Confirmations

Senate Commerce Committee has put off any con-
siderabion of confirmation of the nominations of
G. Joseph Minetti and James R. Durfee to be members
of the Civil Aeronautics Board and Charles J. Lowen
to be Civil Aeronautics Admimistrator untl after the
Congressional recess, which ends Apr. 9. Durfee, who
15 slated to be CAB chairman, was nominated two wecks
ago. But the Minetti and Lowen nominations have
been sleeping in the Commerce Comumnttee for almost
three months.

—Washington staff,

“
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Indecision, Not Funds, Bogs Missile Plan

Administration says problems stem from planning,
but missile money is drawn from other programs.

By Claude Witze

Washington—USAF's cffort to de-
velop a ballistic mussile ahead of the
Soviet Union is now being stymied by
poor organization and indecision rather
than from the lack of funds that held
up carlier progress. This was made
clear last week with publication of the
Defense  Department’'s  Fiscal 1957
budget testimony before the House Ap-
propriations Comnuttee.

At the same time, the department
warned that the channcling of funds
imto the missile race has forced a cur-
tatlment in the development and pro-
curcment of manned aircraft,

This curtailment, the report said,
would constitute a menace to the U, S.
if any large-scale war should break out.

Both Administration officials and
their critics generally agreed that, while
the funds are now available, the missiles’
program 15 hampered by new bottle-
necks in its basic organization and de-
lavs brought on through indecision.

R & D Dispute

These points were made by witnesses:
e USAF Secretary Donald A, Quarles
said there was no difference of opinion
between his ofice and Trevor Gardner,
recentlyv-resigned Assistant Scerctary of
Air Foree for Research and I'.‘rudﬂp
ment over funds for the ballistic missile
program.
e Gardner agreed but maintained vehe-

mently that the overall research budget
is too small, by as much as 5316 mlhon,
snd that the total USAF budget “is bil-
lions of dollars short of what is needed
b d{_]'llhr."ln‘-'.'.' I‘-ll]]'.'l'fl"E'l'l'l 'I‘.'.'|| OVCT the Russians
1 III'PI 1NCS d5 "|.'||.L” 1 b 'l'l'.LI"q"-I]l'..‘-l

e Gen. Nathan F. Twining, USAF
Chief of Staff, recommended an addi-
tiomal $100 to $150 million for research
and development “not applicable to the
missiles business,”

Gen, Twining joined Ouarles in mak-
ing it clear to the House group that the
Fiscal 1958 budget will have to be
larger for USALY to maintain its hghting
strength at programmed levels.

High Missile Priority

[t 15 clear from the testimony that
the priority status of the ballistic mis
sile program is high. The exact degree
of prioritv appears lost in a semantic
maze, including [hmgrulm*nt over def-
nition of “crash” program.

Quarles, who believes that guided
missiles might be a decisive factor in
a war 10 vears from now, made it clear
that he opposes “crash” programs as
stich, but said that for all practical pur-
poses he considers the missile work
now is on that basis. His distinction is
that “we used to have people tear their
hair , . . and then we would go out
excitedly and hope to get it carly by
doing a lot of foolish tlnum. [n all
myv experience, that never pri:—ﬂuctd
anvthing useful carly.”

Secretary Charles E. Wilson or “cear”

Massachusetts Institute of Technology.

Engineering and Chemical Co,

in it with him."”

Missile ‘Czar’ Named

Washington—Eger V. Murphree has been named to direct and co-ordinate guided
missile activities in the Defense Department. As a Special Assistant to Defense
of missile projects, he will be responsible
I for research, development, engineering and production of new missile projects with
major emphasis on long-range ballistic weapons.

Murphree, 57, has been president of Esso Research and Engineering Co. since
1947. He will serve without compensation and report directly to Wilson, During
World War IT he was a member of the Office of Scientific Research and Develop-
ment S-1 Committee. which helped set up the Manhattan Project. Earlier, he was
chairman of the plinning board that made it possible to get raw materials and

pilot plants for the early stages of A-bomb development.

I A graduate of the University of Kentucky, Murphree has been on the staft at
A chemical engineer, expert in petrolenm
research, he has heen employed by Solvay Process Co., Standard Oil and Hydro

Secretary Wilson said Murphree will stay on the job at least a vear with whatever
authority he needs, It was not clear how the new “czar” will arbitrate differences
between the services, although when the post was created he was made chairman
of the Ballistic Missiles Committee and top contact man for Wilson in work with
all assistant secretaries. Wilson said last week “if he gets into a jam . . . T'll be
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Gardner said “crash” implies that
there 1s a big risk of failure and that
by his definition, USAF’s ballistic mis-
sile program is not on a crash basis.
“Howcver,” he said, “by more conser-
vative people’s definition of crash they
are over-crashed.”

Dr. Clifford C. Furnas, Assistant
Secrctary of Defense for Research and
Development, said that the missile pro-
gram, particularly  under  Murphree,

“will be essentially a crash program. It
is a crash program and this 15 an organi-
zational chgL

Gardner suggested addition of the
5316 million to USAF's budget of 5610
million in a letter to Quarles, dated last
Jan, 16, To support this case, Gardner
disclosed, he had the paper signed by
Gen, Twining; Assistant USAF Secre-
tarv Lvle S. Garlock: Lt. Gen. Donald
Putt, Deputy Chief of Staff for Devel-
opment; Lt Gen, Frank V. Everest,
Deputy Chief of Staff for Operations;
Lt. Gen. James Doolittle, chairman of
USAF's Scientific Advisory Board and
Dr. Guvford Stever, Chief Scientist of
the Air Force.

Gardner said Quarles’ reply to his
memorandum brought about his sphit
with the Defense Department. He said
OQuarles argued, for example, that
USAT should be more sclective in what
it tried to do. Gardner replied with fg-
urcs showing that in 1956 the program
puts 29% of the contractual funds into
five projects. Over 50% of the funds
are concentrated in 17 projects, less
than 4% of the total number.

Gardner said his basic philosophy
includes taking “the big chance.” And
the Quarles approach, which he traced
to the Secretary’s experience with Bell
Laboratories, 15 “‘that of developing,
step by step, and taking ::wh step as
the previous step is proven.’

Missiles vs. Aircraft

The missile program, Gardner said,
“has not been fund-limited within the
Air Force or within the Department of
Defense. (The secretaries) have sup-
ported it with all the funds that we
nceded. Unfortunately those funds all
came out of other funds and has had
the net result of reducing our airplane
program, It was this unpalatable price
—some of the funds had come out of
continental defense—that was one of my
nhjm:tinns,"

“I felt we should fund the program
separately and it should not taLL funds
away from our badly needed develop-
ment of bombers, fighters and various
other missiles,” Gardner told the com-
mittee.

“With our existing fighters, which
are working extremely well,—the 104,
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POD-AND-BOOM FUSELAEE hrgf: tail, I:hmm:tcr:r:-',t Temeo 51 primary jet trainer designed for U. 8. and foreign military services.

the 101 and the 105, to be very spe-
cific—we are embarked upon, because of
the funds limitation, a very cautious
program of procuring these aircraft. In
general, we are applving the fly-before-
you-buy philosophy.

“There again this is partly for lack
of funds which are ﬂm-. ving into the
ballistic missile program.’

Wilson Rapped

In 1,236 printed pages of testimony,
roughest treatment was meted out to
Hf.r.n,t‘lr} Wilson, Committee Chair-
man Clarence Cannon (D.-Mao.) and
Rep. Jamie L. Whitten (D.-Miss.), ac-
cused Wilson of secking to withhold
imformation and treating his questioners
lightlv.

At onc point Rep. Cannon tried re-
peatedly to get Wilson to estimate rela-
tive awcraft production rales between
the U, S, and Russia. Despite Wilson's
protest that he was not being “devious,”
RE]J Cannon exclaimed:

‘It seems to be absolutely impossible
to LEH’ Ay lllfﬂl'"].']tlﬂll out {If vou. You
are up here to give us some information.
You are asking for the largest sum of
money ever asked and vou are not tell-
ing us what the reason is why we should
spend it.” -

Wilson said later that much of the
information Rep. Cannon sought was
classihed and should be given by the
Air Force Chief of Staff at an off-the-
record session,

Rep. Whitten cited the case of a
Congressional committee’s report on
procurement which cited lack of co-
operation on the part of the military.,
The report, Rep. Whitten said, came
back to his cummﬂh:e marked “secret”
by the military department. He sug-
sested that sensitive references could
be deleted and the report made public.

In the subsequent exchange, Wilson
suggested: “Maybe one of the maga-
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ZINGs W u1l]:| pay you some money for
an article.”

The commuttee record also discloses

a letter of apology sent to the chairman
on Feb. 13 bv Gen. Thomas D. White,
USATF Vice Chief of Staff. The letter
followed an address given by the gen-
cral four davs earlier in Cincinnati
(AW Feb. 20, p. 31).

In his speech, Gen. White made a
ahh.m-:.nl' seized upon by ch Frrett

. Serivner (R.-Kan.) that “the tax-
]3;1_1'{:r and the legislator quite under-
standably prefer to see our national in-
come spent on success, not failure. This
makes the IE'!:-E':II"E'I'I- and development
dollar hard to get.”

Rep. Serivner, holding that the com-
mittee is a “pushover” for R & D re-
quests, obtained from Gen. Twining a
statement that his top assistant had
made an “unfortunate mterpretation.”

R & D Funds

(In millions of dollars.)
FY Missiles Aircraft
1950 , ..onin 106.9 125.5
MY i 185.0 209.5
| L b e ; 308.6 245.4
1953 oo 350.4 2319.9
1954 ... ... 220.8 237.1
PSS o 212.1 250.5
105G s 231.3 270.3
1957 . 199.0 253.7

[EEE:IH.S-E thcn‘: have been two Tm'I]L'I'TI

Department of Defense budget structure
changes within research and develop-
ment appropriations in the years covered,
these are the only available amounts af-
fording a comparison. They are within |
10% of the budget structure amounts.
They do not include funds for advanced

development models and test quantities
of aircraft and missiles. Source—Assistant

Secretary Defense (R&D) Technical Co-

ordinating Committee. ) |

Temco Introduces
Primary Jet Trainer

Temco Aircraft Corp. last week
started an extensive ﬂlght test program
on a new single-jet primary trainer that
will vie with the Beech 73 as a replace-
ment for piston-engine trainers nsed by
U.S. and forcign military services.

The new Temeo 51 15 similar in size
and weight to the Beech 73 (sce page
69). Maximum speed approximatelv 50
mph. higher than the 295 mph. of its
competitor 15 claimed. Both aircraft use
the Continental YJ69-T-9 of 920 1b.
thrust.

To ease mamtenance, a specially de-
signed cngine dolly can be used as
work-stand. The turbojet can be ex-
posed for routine checks in 10 seconds
and a complete engine change can be
made tn 20 minutes, ncluding time to
start the replacement engine.

Dimensions of the new trainer:
Wingspan, 29.83 ft.; ovemall length,
30.6 ft. Wing area is 150 sq. ft. Normal
gross weight is 4,137 1b. Normal fuel
capacitv is 119 gal., providing 1.5 hours
endurance at sea level. A total of 156
gal. can be carried utilizing bladder-type
fuel cells in the leading edges of the
wings' center sections and outer wing
panels,

Maximum level flight speed is stated
to be 345 mph. at 15,000 ft, and 327.7.
mph. at sea level. Cruise speed is 247.2
mph. at 25,000 ft. Service ceiling is
reported as 35,000 ft. Maximum dive
speed is 575 mph. The airplane’s ulti-
mate load factor of 11.25 Gs. The
Temco 51 climbs at 1,900 fpm.

At take off gross weight the trainer's
stall speed with landing gear and flaps
down is 75.9 mph.; in the same con-
figuration at normal landing weight,
stall speed is given as 66.3 mph.
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Tupolev 104: Harsh Proof of Rapid Soviet

London—Appcarance  of  Acroflot’s
Tupolev 104 jet airliner (AW Mar. 26,
p. 29) presented new evidence of the
remarkable advances i areraft design
made by Russia during the last few vears.

The twin-jet aircraft shows sound de-
sign  characteristics built into a con-
temporary airframe powered by two of
the largest turbojet engines operating in
the world today.

Desiener Andrei N. Tupoley writing
in Pravda last week said his airplanc
was in quantity ]:r:rdm‘hml and de-
scribed it as having a 2,000-mile range,
cruising altitude of 33,000 ft. and cruis-
ing speed of 500 mph. Single engine

ceiling is 16,000 ft., according to Tupo-
lev.,  Marshal Zhavoronkov, head of
Aeroflot, said the Tu-104 will be used
on the Moscow-Peking route and routes
connecting Moscow with several Euro-
peian © Lipltt‘rlw

(Aeroflot has rights to land in Stock-
holm and ]]L']!'rll'll\.i. Negotiations with
France were discontinued some weeks
ago because the Russians wanted to de-
Iur operations to Paris until thev could
exploit their latest equipment, presum-
ably the Tu-104. French sources anticr-
pate no political problems in allowing
Acroflot to serve Paris, but thev note
that technical difficulties are prm::ut—

a language problem for one and Acro-

flot conformation to the codes and prac-
tices of the ICAO regulations for
another.)

The aircraft carries two pilots, navi-
sator, flight enginecr, radio operator and
stewardess. Tourist configuration will
carry 70 passengers, according to Aero-
flot.

Most observers believe the Tupolev
design owes many features to the -.hmd
ard Russian medium jet bomber, the
Badger, believed to be an Ilyushin de-
sign. Particular points of similarity in-
clude the tal, landing gear and nosc.
The engines appear to be mounted fur-

Progress

ther outboard on the jet liner than on
the Badger.

Most mmpressive feature of the new

aircraft is the apparent size and thrust
of the engines. Rolls-Rovee designers
calculated the {_’Il,nu{,'h,r of the ]iurrL a1r
mtakes as 40 in., and estimated the
thrust of the mgim:.w at 15,000 to 17,-
000 Ib. Other qualified observers made
estimates from 12.000 to 20.000 1b.
These Lngmm probably are the same
as those used in the Badger and Bison
bombers, which have hf:::n eshimated
to have a thrust approaching 20,000 Ib.
The exhaust nozzle diameter 13
calculated at three feet. Overall length

of the engine nacelle is approximately

40 ft. and maximum diameter is 'Fl.‘n.'l:.
ft. The engine inlet itself probably 1s
half wav ha{L m the tm:;uil:, near the
wing front spar. The thrust line 1s
angled outboard to protect the fuselage
frmn blast.

MNoise level of the Tupolev upon its
takeoff to return to MNoscow was com-

parable to the de Havilland Comet 1.

Prior to landing on the inbound
light and then upon taxing to the
ramp, the engines seemed unusually
guict in view of their size, although
there was no indication of silencers.

Length of the Ciﬂcll'-‘illilpf_‘d fuselage
is about 120 ft. Span of the thick,
swept wings is approximately 115 ft.
Sweep is more than 30 degrees. Height

of the vertical taml fhn is about 33 ft.

Two wing fences are evenly spaced
outboard of the landing gear nacelles.

The four-wheel, double-truck land-
ing gear tucks into separate nacelles out-
board of the engines. The nose gear
15 a steerable twin-wheel.

Fuel is stored mm the wings and the
lower part of the fuselage. "iuuu 5,000
Imperial gallons (9,600 . zals.) of
jet fuel were taken Lahmncl J'FtLIT the
threc-and-one-half  hour,  1,564-mu.
flight from Moscow.

The plane assigned to Gen. Ivan A,
Serov, Russian security chief, for the
trip to London has a 52-passenger seat-
mg arrangement, according to Russian
sources. It 1s hmished with pale bluc
scats and inlaid walnut panelling. There
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NOSE VIEW shows compact size and simplicity of air intakes for Tupolev's 20.000-1b.
thrust turbojet engines. Note the large number of antennas above and below cockpit.
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arc 15 small round windows, a little
more than one ft. in diameter, down
the starboard side. Four of the windows
are set into square escape hatches. A
single door 1s aft on the port side.

Below and behind the bomber
stvled nose 15 a  bulging radome,
presumably  for navigational radar.
Radio antennas and masts appear con-
ventional,

Control surfaces scem standard with
servo tabs and a non-flving tail. Thick
leading edge of the wing and blunt
nose would scem to place the aircraft
in the 500-mph. class, certainly not
much above. This seemed to be con-
firmed by the time en route from
Moscow.

Civil Markings

The jet liner carried the markings of
Aceroflot, the Russian civil airline. There
was a blue stripe the length of the silver
fuselage, a red flag on the tail, and 2
red hammer-and-sickle insignia  below
one of the escape hatchs. Styvlized Rus-
sian script ‘T'u”—for ‘'npolev—is on the
nose. The paint did not appear new and
the aircraft gave evidence of having a
considerable number of flying hours
hehind it.

The Russian jet liner landed at Lon-
don airport after a three-and-one-half
hour flight from Moscow. Average speed
was 446 mph, over the 1,564-mi. route.

A British assistant air attache, Squad-
ron Leader J. |. Deverill, was aboard the
aircraft to interpret air trafhc control
procedure for the Russian crew. He re-
ported the airliner flew at 33,000 ft. for
the trip. British weather service re-
ported winds varving from 20 mph. due
north to 80 mph. due south over the
route.

Slow Approach

Deverill  said, “She flies heauti-
fully,” but refused to make any further
public comment. He reported imme-
diately to Air Ninistry officials for m-
terrogation after arrival,

The Tu-104 let down through the
rain clonds over the airport and made
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_Russiu Claims New Helicopter Records

A “Flying Van" helicopter designed by Yakovlev has reportedly established two
Russian records for altitude with a fixed payload. The marks have been submitted to
International Aeronautical Federation for confirmation as world’s records. The twin-
rotor helicopter, code-named the Horse, carried two tons (presumably the metric tons
of 2,200 1b.) to 16,650 ft. and four tons to more than 6,560 ft. Ofhcial identifcation
of the designer as Yakovlev settles a long-debated point among Western  observers.
First reports credited the design to Yakovlev, but later pictures showed that the rotor
systems were the same as those used on a Mil design, and so the Horse was assumed to
also have been developed by a team under the direction of Mikhail Mil

one pass at the held at about 2,000 ft.,
then it circled and made a slow ap-
proach, dropping its large-span slotted
flaps. Landing roll was extremely short,
even allowing for the strong headwind
of about 30 knots.

Upon Serov’s return trip to Moscow
—which was made ahcad of the origi-
nally scheduled departure of the Tu-104
because of the unpopular reception ac-
corded the secunty chief—the plane set
a record for the run of 510 mph. aver-
age speed.

Photo Interpretation

An analysis of available photographs
of the Tu-104 leads to some supposi-
tions about the design and background
of the plane.

Most obvious points of similarity
between it and the Badger are in the
nose of the fuselage, the vertical tail
and the landing gear in separate
nacelles.

It appears as though those assemblies
from the Badger were used intact and
that a passenger fuselage and a new set
of wings were built around them. This
15 a reasonable assumption, considening
the Russian engineering tendencies to
pool technical features and to standard-
ize on sub-assemblies as much as pos-
sible,

It also 15 entirely possible that the
complete nose and cockpit assembly
has been standardized for use on all
large Red aircraft, whether military or
civil. Available pictures of the Bison
show that it also has the nose layout
of the Tu-104 and Badger.

Photos indicate that the wing is
cranked at the leading edge, like that
of the Badger, but the almost abnormal
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thickness of the Tu-104 wing suggests
that a new airfoil section has been
chosen for high-lift characteristics at
the low-speed end of the flight regime
in order to make the plane more docile
i the landing pattern.

The argument between obsérvers as
to whether the Tu-104 i1s a Badger de-
velopment or not and as to whether
Tupolev designed the Badger are no
nearer settlement than thev were be-
fore the plane came into London, since
there has been no comparable oppor-
tunity for western observers to examine
a Badger.

Rated Thrust

Some conclusions about the thrust
of the engines may be drawn from the
knowledge of the amount of fuel—-9,600
U.S. gallons—taken on board at Lon-
don. If the cruise consumption of the
engine 15 about 0.7 Ib./lb./hr.—a hg-
ure representative of current designs—
then the cruise thrust at 33,000 ft. al-
titude is about 13,000 1b. per engine.
But at the Tu-104s cruise conditions.
the engines would be delivering ap-
proximately 60% of their sea level static
thrust.

Therefore, the engines must be rated
at approximately 20,000 1b. static thrust
at sea level.

This checks earlier estimates of the
power of Badger and Bison engines
made in this country and the U. 5. by
powerplant experts.

Said one British engineer, 1 reckon
these (Badger) engines to deliver about
22,000 1b., based on our estimates of
the tailpipe diameter. Also, we know
the Russians to be logical chaps who
would use nice round figures for design

thrusis. Siw ——.000 1b. is 10,000 kilo-
grams.

The genesal attitude of Western ob-
servers 15 that the engines are  very
high-powered, and any attempt to de-
preciate their thrust to the 12,000-1b.

level 1s wishful thinking.

Fuselage Design

Fuselage of the Tu-104 is cireular in
cross-scction and approximately 12 ft.
in diameter. The Badger's fuselage 15
elliptical, much narrower and some-
what shallower.

The window line is broken in the
plane of the engines by a slight step up
for a pair of windows over the wing.
This suggests one of two things: either
the lavoratories are located there, be-
cause of the possible danger from a
compressor failure, or there may be
berths placed above the wing carry-
through structure.

Soviet Navy Threat
To Atlantic Sea Lanes

New York—Russia’'s Navy has the
capability of attacking Atlantic shipping
from the air “on a scale and mtensity
put of comparison with anything expen-
enced m the broad oceans in the past,”
the intelligence officer for the Supreme
Allied Commander Atlantic said last
week,

If war should break out, the Russian
navy now has six times the air strength
available to Nazi Germany in 1939 with
which to attack the sea lanes linking
North America with western Europe;
seven times the submarnne strength,
and three times the heavy surface flect.

These estimates were made by U.S.
Admiral Jerauld Wright, commander
of the North Atlantic Treaty Organiza-
tion maval command, and his staff at
an Overseas Press Club meeting.

Besides increased numerical strength,
the Russians have converted all navy
fighter and light bomber units to jet
aircraft, The NATO command expects
the Soviet to soon outht its submarines
with guided missiles with nuclear war-
heads, posing an additional threat to
ports and coastal region cities on both
sides of the Atlantic.

There is no indication that the Rus-
sians have aircraft carriers. The reason
cited for this is that none are required
for their basic mission. Russia 15 not
dependent on sea lane communications
and the consequent need for carrier
forces to keep them clear.

Whereas, the Russian navy was obso-
lete and inexperienced in 1945, today
it 15 large, expanding with new, surpris-
mgly up-to-date equipment, some of it
“extremelv” advanced. “Their ships,
submarines and aircraft train together,
and we believe they are ready for war
today . . .,  the intelligence ofhicer said.
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Profits Investigation:

USAF Defends Procurement Policies

By Katherine Johnsen

Washington—The Air Force frmly
defended its policy of not allowing in-
centive bonus pavments as government
costs at closing  sessions Y of House
Armed Services Investigating Subcom-
mittee hearings on  military  aircraft
procurement. -

The Navy has made no ruling against
allowance of bonuses, and considers
only the “reasonableness” of the total
compensation of management. The air-
craft mdustry has protested the USAF
position. The matter is now up for
decision by the Defense Department.

Deputv  Assistant Secretary of the
Air Force Max Golden told the sub-
committee expenience with aircraft
manufacturers has been that “they start
out on a very modest basis (with in-
centive compensation plans) but gradu-
ally expand.” He said Boeing Airplane
Co., started off with an incentive com-
pensation plan of $180,000 a year and
cnlarged it in the next few years to
S4 million.

The subcommittee has completed
public testtimony from the 12 major
airframe concerns, the Air Force, Navy,
and Renegotiation Board. The group
15 tentatively scheduled to begin a feld
imvestigation of West Coast '.-me facih-
ties of the 12 hrms on Apr. "H Fastern
facilities will be inspected later. No
firm  decision has been made as to
public hearmgs on helicopter com-
pamies and aircraft engine companies.
Whether or not hearings are held the
subcommittee’s report will cover these
concerns as well as the 12 airframe
manufacturers.

Other developments in the conclud-
img hearings of the subcommittee,
headed by Rep. Edward Hebert (D.-
La.) were;

e Assistant Secretary of the Air orce
Dudley Sharp IIf'-"’L-EI against the setting
of rlfrh:] fnrmtilm for cost and prrrht
:all:mmuu on contracts. “Due to the
ercat varietv of the contracts and the
great vanety of situations . . . we would
preter to have a unmdtnlﬂr. ar¢a 1in
which to operate,” he said. “We
should not have a definite formula laid
down.”

e Seventy-six Air Force aircraft and
guided missile contracts have not vet
hi:cn finalized, and of these onc fourth
are over six months old, it was reported.
e Sharp testified that delivery schedules
set for aircraft production are “tight.”
“We make schedules reasonably ambiti-
ous because we are trving to get ahead
in this game of developing and pro-
ducmg new airplanes,” he explained,
“but they are capable of JLhiL\Lant
(The House Military  Appropriations
Subcommittee has criticized that con-
tract files show “one deliverv date ex-
tension after another” and declared that
the impression is gained that delivery
i3 a relatively unimportant detail.”)

e Termination costs on USAIs 5100
million cutback in the FF-84 program at
Republic Aircraft Corp. 15 estimated at
between %850 and $100 million. Most
of the excess inventory acquired by the
cancellation will be utilized for spares
and parts in support of the F-54 pro-
gram, according to USAF. Production
of T7-84% will run for another vear and
a half,

® Subcommittee Counsel John Court-
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nev declared that the highest cost air-
frame manufacturer “also happens to be
the companv where the management
rece I'I.{‘-'. the highest retum for its serv-
1Ces,

(The company which reported the
highest management salary costs to
Hi{ nuhwrnmn‘tu: was North American
Aviation, Inc., with a cost ot $993,250
for 1955.)
¢ LISAF now requires approval of execu-
tive salaries bv Air Materie]l Command
headquarters, Three guidelines estab-
lished for determining “reasonableness™
are: volume of the company’s business;
complexity of items being manufac-
tured; the degree of private ownership.
o Rmtgnhgm{m Board reported that it
receives 10,000 cases annually, of which
3.000 are referred to field othees for n-
vestigation. Regional boards have au-
thority to make final determinations on
all cases involving 800,000 or less rene-
cotiable business.
® Thomas Coggeshall, chairman of Re-
negotiation Board, recommended that
other aircraft firms follow the example
of McDonnell Aircraft Co. and set
aside reserves to cover possible recap-
tures of profits in the renegotiation
]'!I'DFE'E-E.

“This is what most companies
outside the airframe industry do who
have substantial renegotiation busi-
ness,” Coggeshall said.
¢ Executive salaries in the aircraft in-
dustry throngh 1952 were conservative
compared with other major manufactur-
ing industrics, Coggeshall said,

He added. however: “It seems that in
the last two or three lush vears, though,
they have been trving to make up for
lost time.” He said %t seems . . . the
incentive plans and inecreased salaries
have grown like Topsy in 1953, 1954
and l':h'i' o
¢ Blame for the delay in making final
renegotiation determinations was tossed
lm::]-. to the industry by Coggeshall, He
save three examples: (1) dc*‘.]ntc re-
peated requests for an ultimate com-
pliance with the furnishing of essential
data,”” Lockheed Aircraft Corp. revealed
for the first time in March, 1955, that
it had experienced an over-run of costs
on its 1952 business of $59 million;
(2) Douglas Aircraft Co. reported sales
on its 1952 business of $449 million in
""-.':;*r.-lw:mlwr 1953, but revised the heure
to 5478 million m November, 1955;
(3) Hnung Airplane Co. reported sales
of §757 million and profits of $49 mil-
lion on its 1952 business in Narch,
1953. but [.,_nf-.u] the ﬁ[-’IITLH a vear
later to $737 million sales and %54.5
million pmﬁh.
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ELECTRONIC CONSOLES are heart of Missile Master System. Operators enter targets on tracking screens with photo-clectric guns,

Martin, Army Unveil ‘Missile Master’

By Evert Clark

Ft. Meade, Md.—The prototvpe of
the Glenn L. Martin Co.'s eclectronic
“Missile Master™ last week became the
nerve center of this area’s anti-aircraft
defense, ready to coordinate the fire of
58 INike launchers guarding Baltimore
and the nation’s capital.

This forerunner of a new local de-
fense svstem will replace two manually-
uerltuE control sites, “~.1L1htltllhll“ elec-
tronic circuits, computers and cathade
rav display consoles for the telephone
and plotting board.

The Army budget now hefore Con-
gress calls for [}rntlm_'rtuu and installa-
L{m of Nssile Masters to control more
than 100 Nike sites ringing 13 major
citiecs. Cost of the svstem and the total
number to be installed are classified.

Missile Master is designed to pro-
vide nearlv-automatic, almost-instanta-
neous location and identification of air-
craft and optimum distribution of fire-
power from a number of widelv-seat-
tered batteries. |

Essentially, the Missile Master is a
miniature version of SAGE. the Ainr
I'orce’s electronic continental air de-
fense system (AW Jan. 30, p. 46). Tt is
designed to operate in conjunction
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with SAGE, or act :udt];uu[mth by
® Guard against “overkills” of a target—
two or more batterics ﬁ]'in” at the same
hostile aireraft,

® Prevent the overlooking of a second
target because of over-concentration on
the first—a problem that could arise in

the event of a mass saturation raid,
® Prevent mistaken attacks on friendly
srcraft i the heat of battle. -

Missile Master 15 designed  around
the short-range Nike missile. But Army
Signal Corps and Martin Co. spokes-
men told reporters at a press demonstra-

NIKE BATTERIES

'y
,\,..«f}r

CHART depicts major elements of Missile Master system for the control of Nike batteries.
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tion here that it “can be expanded” to
coordinate the hre of "anv current
sround-to-air - missile”"—mcluding  the
Tales, which the Air Force plans to
mstall around some Strategic Air Com
mand bases and other defense sites,

Begun in 1945

Development of  this  type  svstem
began in 1945 i the Radar Division
of the Armyv Signal Corps’ Electronic
Laboratories at I"t, Monmouth, N. ]
In 1930, a forerunner of the MNassile
Master was designed.,

[t was mstalled here and has been
i expenimental operation for almost
two vears. Nartin 1s the poncipal con-
tractor, and the Armv smd Martin has
been aided by Airborne  Instruments
Laboratory and Amencan Machine and
Foundry. A Martin  spokesmian  said
there are “nine or 10 major subcontrac-
tors” but added only the names of
Hoover Electronics of Baltimore and
the General Electnie Co.

Equipment for a mobile version s
being developed, but the size of the
raclars required and the amount of
cqupment used wonld mdicate  that
most sites 1 thas country will be per-
manent ground mstallations, Whether
they will be underground is classified.

The prototype mstallation 15 a win-
dowless, two story emderblock building,
160 by 190-ft. in sizc. Nearby, a Imf_*L
surveillance radar revolves 10 bimes a
mimute mside a  radome, and  two
Leight-finder radars nod rapidly on bow-
crs facing in opposite directions.

Inside 15 a darkened, Ingh-ceilinged
room flled u.itll rows of radar-type con-
soles. 1t 1s called the Anti-Aircraft Op-
crations Center (AAOC), At the front,
two stock-market-tvpe tote boards and
lwo round projection  screens  present
the whole air situation, imclading which
batteries are engaged.

Kev personnel moan AAQC will be:
® T'racking operators, who monitor
warning information fed into Missile
Master's trackmg sub-svstem by pre-
hled fight plan, rdar and later n
SAGE) and displaved on their scopes.
Distinctively  shaped markers  indicate
different categorics of targets. Operat-
ors will make sure target positions indi-
cated by SAGE correspond to the posi-
tion mdicated by local radar. Targets
not alrcady bemng tracked by SAGLE are
|'.|1l:_L1_1’.1 oft the scope In |}i|HIHL|-1-:.ir1L
“ouns” and fed into the tracking system,
e Tactical controllers, who monitor the
ur situation and the target selections
miade by individual batteries. They can
intervene to assign targets to batteries
to make sure of quick engagement or
to terminate engagements to avoid dup-
lication of effort.

Missile Master, thercfore, 15 not
svstem which sights all targets and hres
all missiles automaticalli—nor even a
single control center from which all
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firing 1s done.

Pushing the button that launches the
missile still s left to the battery com-
nunder. But the men and the machines
m the Mssile Master svstem have col-
iceted,  processed  and  displaved  (on
scopes at his battery) the intormation
he needs to select the proper farget, 1
e crrs, the tactical controller 1s ll._';iuLl‘I-.'
md capable of overruling hinn,
® The “friendly protector,” who watches
the positions of all known friendly air-
craft and compares this with data re-
turmed fr:am battery commanders. VAt
anv time,” the Armv said, “this operator
is provided with the necessary facilitics
for taking immediate action to halt the
|1{I|au|1111 engagement of anv friendly
target.” (Again, “the battery commander
can be |1ur1|tlul.]

Target Data Displayed

Critical elements of the Missile Mas-
ter system are provided i duplicate, and
Martin and  the Army sag that opera-
Hons can continue with one or more
mianjor items mmoperative,

In later models, the two ]':l[uiq‘{'E"HJII
sereens will be replaced by two desk-
tvpe consoles, one for the tachical con-
troller and one for the “|‘Jr-e:|!|.,'n;'l'[]]'_"
iach desk has g scope i the center
and a panel at aither side.

Targets are represented on the scope
bv three-chigit numbers, Vector hines -
cdicate speed and direchhon, A “dot
code”"—dots above, below and at each
sidle of the three-digit number—gives
the controller lus tarect ;1-:|r.nm_-[ur~. ar a
elance, revealing size of the target mass,
its altitude, its identitv and whether it
has been engaged.

The left hand panel, called the
“Status Selector,” allows the controller
to select special target mformation by
categorics—all friendlv aircraft at once,
all hostile aircraft, all aircratt at the
same  altitude, ete, The nght hand
panel allows him to commumicate with
mdmvidual batteries.,

Missile  Master  buildings  will  be
“somewhat smaller™ in later models and
have about one-third the i‘tiHi]]lHtHi‘
nsed i the protonype, due to stream-
hinmg and climination of duplication.

The Armv anticipates no  trouble
m tramimng n]:nuﬂrrr but savs 1t may
have trouble training and keeping tech-
nicians. [For the hrst vear, mamtenance
will be done by civilians on contract.

No real estate problem 15 antici-
pated. An Army spokesman refused to
sav whether Missile Masters will be
located right at Nike installations, but
he snd “full use will be made ot avail-
able government land.”

Missile Master, unlike SAGE, does
not direct il11's.'r-.,'l.'|‘.l’firl1‘| bv aircraft, It
does not control the mssile after 1t
leaves a hattery, Ordinanly it does not
dircctly control Anng—but merely coor-
dinates it—although it was indicated

that all iring could be done from the
AAOC if necessary.

Later systems operating with the
SAGE svstem would teed imformation
back to SAGE centers, as well as re-
ceive 1t

NMissile Master's effective range will
not depend so much on the range of
its radar, once it is tied into SAGE,
but it will be limited by the efective
range of whatever mssile 1t directs.

Army Secrctary Wilber M. Brucker,
i announcimg Missile Master, referred
to it as “an clectronic brain that detects
enemy aircraft and muissiles and controls
and coordinates the hre of Armyv Nike
missile batteries against such invaders.”

In response to reporters’ questions,
the Army later said Secretary Brucker
had “no intent to sensationalize the
system”” but simply to “state a fact pre-
viously published”—that Nike “has
been fired successfully at missiles,”

James C. Anthony

James C. Anthony, 52, New York dis-
trict manager for Aviation Week, died
of a heart attack last week in Myrtle
Beach, S. C., while en route to his New
York home from a Florida vacation.

A native ot Philadelphia and graduate
of the University of Pennsylvania, Jack,
as he was known in the aviation mduos-
try, joined the Chicago offhice of McGraw-
Hill Publishing Co. in 1942, He has
been associated with the growth of
Aviation Week since the magazine's in-
ception in 1947 and was its frst adver-
tising sules MEANAZET.

Before joining MceGraw-Hill, he was
with Batten. Barton. Durstine & s
borm, Inc., and with Keeling & Co. and
Sidenour, Vauk & Keeling, Inc., both of
Indianapolis,

He is survived by his wife, Ann G.
| Anthony, and a son, James C. Anthony,
Jr.. of Roslvn, Long Island.
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“One Sword
Keeps Another

In The Sheath’
George Herbert

Just as George Herbert, distinguished clergyman and poet, realized it many
years ago, so do the people charged with our national defense realize it
today: strength is a deterrent to war.

At Rheem, as prime contracror to the United States Government, and sub-
contractor to other industry leaders, we are proud of our contribution to
that strength which is keeping us at peace. Our integrated Government
Products facilities are presently in quality development and production on
air frames, missile and jer engine components, airborne ordnance
electronics and ordnance mareriel.

Yes, quality products, ac a low per-unit cost, and delivered on time..,.

this 15 Rheem.

YOU CAN RELY ON RHEEM

Rheem Manufacruring Company e GOVERNMENT PRODUCTS DIVISION
DOWNEY, CALIF. * SAN PABLO, CALIF, * WASHINGTON, D.C. * PHILADELPHIA, PA, * BURLINGTON, N.J.
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Polish Air Force
Shows Its Wares

The Polish Air Force stepped out recently to play
its part in the Communist version of Poland's “Libera-
tion-Day.” Greatest power was displayed by long line
of Polish-built MiG-15 jet fighters (below), whose pilots
wore the riding-breeches, cloth-hat garb of a bygone era.
The three aircraft above are Russian-designed Tupolev
Tu-2 attack bombers, which first appeared during the
latter stages of World War II but are still front-line
aircraft in the Polish and Chinese Communist air forces.
The Tu-2s, powered by two 1,850 hp. engines, have a
maximum speed of 360 mph. Aircraft at top right are
Petlyakov PE-2 three-seat attack bombers. Also Russian-
designed, the 340-mph. aircraft are now used primarily
as crew trainers.

e sy S . _

S Y1\ (_4 H ROYI}’ZE[ ) —Like a fine watch, Northrop Aircraft is synchronized mtﬂrfﬁtfnﬁuiﬁm ..!é"'.-:’a'i
jor dependable performance. A precise balance between long-range planning and K s TN | — Vs I
economical production insures the continued development of the nation’s most —— "
advanced weapon systems. Effective thinking and doing have produced such
recognized achievements as the Northrop Scorpion F-89 interceptors, far-reaching
defenders of our heartland; Northrop Snark SM-62s, unmanned intercontinental

A-bomb carriers; and Radioplane Company's pilotless drones and missiles. New 0
weapons of the future are now being designed. Their punctual delivery is guar- N R T [{ R 0 P
MORTHROP ALRCSIAFT,

anteed by synchronized management, engineering and production at Northrop.

IO, « HEWTHORME, CALIFORHIA

Pioneers in All Weather and Pilotless Flight AVIATION WEEK, April 2, 1936 37



e Airborne Mule Skinner
S = for today’s Defense

Now to the service of supply comes
| ‘ s a new idea in military logistics—
i : .. air transports that rival the train in

\ ) - ton-mile cost. Newest and largest, now on
the way, is the turbo-prop Douglas C-133.

About to undergo flight tests, C-133 packs the
load of five freight cars into its huge hull, loads 967
of military or construction equipment—Tfully as-
sembled and ready for action—through an adjust-
able platform ramp in its tail section.

| Speed and ranee are still secret but C-133'
N ability to shuttle back and forth across ocecans

\ gives it the cargo potential of a 7000-ton ship.
Cost drops drastically because C-133 gets material
into action in hours, rather than weeks or months.

Biggest cargo transport—the Dounglas C-133A

Development of the Douglas C-133 shrinks supply
lines and bolsters America's armed strength, But the core
ol that strength is the personnel manning posts and air-
craft. Ask your local recruiting officer about the oppor-
tunities in the U. 8. Air Force.

First in Aviation
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Gen. Baker Reassures
AMC Subcontractors

Detroit, Mich.—USAI's Air Matericl
Command has reiterated its pledge to
incdustry subcontractors that it will not
permit unwarranted invasion of their
spectaltics by prime mamufbacturers,

According to Maj. Gen, David 1,
Baker, ANC's Direetor of PProcurement
:lI'II,I E”'“Iﬁ_hl[..'[l”ll_ "-II.]:I{_'f]'IltE.IL'tI'IT‘n l“i,l:;l"n
accommt for about 30% of USATF's over-
(M production program, and he is deter
mmed o maximze the nse of existing
engineering  and  mamufacturing  skills
and production facilities in all elements
ol our national cconomy,”

Speaking at an imdustry meeting called
by the Air Force Assn., Gen, Baker em-
phasized agam that there s no cconomn
m having mduostey or the government
“huild additional facilitics where capac-
ity already exists.

"Dugplication of facilitics and skills,”
he declared “would undoubtedly strain
Our |l|-:,';|11_‘f fight economy.” |

Maintemimee of the subcontract struc-
ture, he pointed ount, is important for its
potential in case of war, when rapid ex-
pansion ot outpat would be necessary,
USATS new  production  acceleration
progriun, he said, aims to provide the
greatest possible support to air power
i bemg, “regardless of the production
levels which mav be imvolved.

The subcontract structure . . . s #
eribical segment in our industrial readi-
ness policy,”

Gen, Baker also said the Air Force

has maintained control over the sub-
contracting of prime manufacturers in
order to:

® Increase the amount of price competi-
b,

e Get maximum benefit from the small
business [mh.'ntl':ll,

e Make sure that the subcontractors are
chosen with proper regard for their skill
and ability to produce.

e [nsure maximum use of cxisting tools
and facilibies, both mdustry and govem-
men t-owned,

¢ Prevent overloading of a limited num-
ber of subcontractors.

Army to Train Redstone
Battalion at Huntsville

U, 5. Armv artillery will start hitting
targets at a new long-range next month
with the assembling at Redstone  Ar-
senal, Huntsville, Ala., of the 217th
Field Artillery Mlissile Battalion (Red-
st ), |

The new unit, commanded by Lt
Col, Glenn P. Elliott, was described by
Army Seerctary Wilber M. Brucker as
another step in the ]ngE{'.‘l] L11_'1'L'1ﬂ]“nl1t'!1’r
of the Arm's artillery missile weapons
svstem.

Phuring its carly stages, the artillery
battalion will trun at Redstone with
the atd of scientists who developed the
Wepon,

The Army savs the Redstone’s ad-
vanced design will require fewer highly
tramed specialists than the carlier and
.i,]mr’ru'-r:mgt CHI'pnT;l].

M Hﬂ;ary

The three military services had an unexpended balance of over
s & $21 billion on hand, as of Jan. 1, for aircraft, engines, parts and
A viation vided missiles procurement. Mew contracts during the First
ﬂa" of Fiscal 1956 July through December—reduced the

Fuﬂdf unobligated balance to $1%2.2 billion on Jan. 1.

OBLIGATIONS
(000 Omitted)

|
EXPENDITURES
(000 O mitted)

I Through

| July ‘I-, 1955 Unobligated | July 1, 1955 Unexpended
Balance Through Balance,
Dec. 31,1956 Jan. 1, 1956 |Dec. 31,1955 June 1, 1956

Ajircraft, Engines, Parts

Air Force. . ... G $§759,406 $8,095,138 32,592,209 312,691,719
o L 667,944 2,736,334 790,460 3,364,565
e S : — 46,764 164,444 38,669 319,168
TOTAL........... 1,380,586 10,995916 3,421,338 18,375,452
Guided Missiles
Air Force. . ..... ... 309,353 771,909 240 883 1,363,043
L A A RPN S 132,540 199,352 81,156 494, 710
PN oo bvs wwai i 161,689 238,984 122 836 843,293
[ ] I 3 e 603,582 1,210,245 444 875 2,701,046
Electronics & Communi- .
cations Equipment
AjrForce. . ......... 56,168 806,278 259,961 1,368,623
R P 74,370 136,218 40,432 326,075
| B MY, v v e v nnnnn s 20,458 145,248 67,954 465,993
TR iz $150,996 $1,087,744 $368 347 $2,160,691
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General Electric
Offers a Complete Line
of Instruments
for Both Commercial
and Military Aviation

ELECTRICAL QUANTITIES

Voltmeters ond Ammeaters
Frequency Metars

‘ Watt-Var Melers
Line Test Sels

ENGINE SPEED

Tochometer Generalors

Tachometer Indicators

FOSITION

Tronsmitters

Indicators

FUEL FLOW

| Tronsmitters

Indicators

Power Supply

I MNAVIGATION

Directional Compaoss Systems
Remote Compass Transmitters
Gyros

LIQUID LEVEL

Transmitiers

Indicators

TEMPERATURE

Servo-indication Systems
Thermocouple Assemblies

Thermocouple Harnesses

COMPOMEMNTS

Position Elements
speed Elements
Servo Motors
Temperature Elemants

Gyro Motors
TRANSFORMERS FOR AIRCRAFT

For further information on any of the
complete line of General Electric
eircraft instruments, contact your
nearest G-E Apparotus Sales Offica
or write Section 3846-9, General Elee-
tric Company, Schenectody 5, N, Y,

GENERAL &3 ELECTRIC



Fairchild C-123 makes final delivery

to scatiered USAF global outposts

w« . WHERE THE FUTURE I1E§ MEASURED

of men and supplies

Teamwork between Fairchild C-123’s and the
USAF’s long-range transports now makes our
world-wide supply lines more flexible and
dependable.

After the giant four engine transports deliver the
goods to world-wide depots and advance supply
areas, the C-123 takes over the vital supply relay
to complete the short hops to our far-flung military

IN LIGHT-YEARS |

A

TEAMED
FOR

LONG AND
SHORT
COMBAT
AIRLIFT
ANYWHERE!?®

installations . . . forging the final link in our global
logistics chain by putting men and supplies wher-
ever they're needed, anywhere in the free world.

The Fairchild C-123 is virtually unrestricted by
conditions of terrain or climate . . . airlifting troops
and equipment to many combat or disaster areas

inaccessible or impractical to reach by other means
of transport.

FAIRCHILD

AIRCRAFT DIVISION » HAGERSTOWN, MARYLAND

A Division of Fairchild Engine and Airplane Corporation

AERONAUTICAL ENGINEERING

—_——— |SOTHERM

AIRPLANE (A) secking maximum wind below jet stream flies just to the right (B) of the front identified by steep temperature gradient.

Airplane (C) climbs frontal surface m steps to reach core. Isotherms show temperature. Isotachs show wind velocity.

Science Improves Jet-Stream Navigation

By Russell Hawkes

Boston—The westerly jet stremm is
beimng made more useful by a new
science of flight planning now under
development in response to the demand
created by modern military aircraft and
torthcomung jet transports.

Using a B-29 and a B-47 to probe
the structure of high speed winds aloft,
Praject Jet Stream of the USAF's At
mospheric Analyvsis Laboratory is rough-
ing out procedures to incorporate jet
stream factors in routine Air Foree flight
plans, Fhght crews report that present-
day ground forecasts can ordinarily lo-
cate o jet stream within about 200
miles.  This usually is enough to en-
able westbound aircraft to avoid the
worst of the westerly winds, The task
of locating the jet stream more exactly
devolves upon the eastbound pilot and
mavigator.

Clond forms may provide a useful
clue when properly interpreted,  Vin-
cent ]. Shaefer of the Munitalp Foun-
dation of New York has found certain
cloud characteristics to be reliable in-
dicators of the presence of a jet stream.
He has identified four high and middle
altitude clond tvpes which are fre-
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Jet Stream Phenomenon

Jet streams are ribbons of strong wind which in the temperate zones move along
a winding course from west to cast,

There is no single uninterrpted stream.  Many observers have reported similar
ribbons of high-speed, high-altitude wind and feel that a propensity to form into
jets of strong wind may be one of the fundamental properties of air near the tropo-
panse which divides the stratosphere above from the troposphere beneath.

The speed of the wind increases extremely rapidly from the edge of a jet stream
toward its center, reaching core speeds as high as 250 knots. Meteorologists show
this gradient on cross-sectional drawings of a jet stream by means of the roughly
concentric sotachs (lines of equal wind velocity).

The structure of the stream includes a jet stream front which extends in a long
curve downward and to the south from the core. It is about 2,000 feet thick wver-
tically and about 60 miles wide horizontally,  Within the frontal surface a steep
temperature gradient is found which declines from south to north at a regular
rate of two degrees Centrigrade every 30 miles,

Directly above the southern half of a jet stream the tropopanse has been found
to curve downward toward the core.  Its continnity is broken at the latitude of the
core and is resnmed immediately to the north at a lower altitude.  In higher lati-
tudes the troposphere and the jet streams appear at lower altitudes.

The best known and perhaps the most significant jet stream is that which is
linked to the polar front, the boundiry between cold [ml:.u' air and warm tropical
air. It appears to be the strongest and most nearly continnons and it may have
the most effect wpon temperate zone weather. It can usmally be found about
730 mi. north of the surface position of the polar front. Occasionally, it shifts
suddenly to the north or south but the polar front usually follows it to the new
location. Becanse of the association, this jet is called the polar jet stream.




quently associated with strong winds
aloft.

Shaeter has established a preliminary
rule of thumb using three criteria to
determine whether the jet stream s
NCHT.

e At least three of the four basic cloud
types must be present,

® The high clouds must be moving at
jet stream velocihies.

® The clouds must exhibit a coherent
pattern extending for a considerable
distance along the axis of the jet stream,

A broad sheet of feathery or tufted
cirrus clouds stretching from horizon
to horizon along the path of the jet
stream can often be found immediately

to the south of the core. The air to
north of the core 1s usually perfectly
clear and the sky 1s dark blue,

The classic cirrus described by Shae-
fer is charactenized by rapid movement
parallel to the course of the jet stream
and by a finely barred structure with
the bars perpendicular. Curved “mare’s
tarl”" formations in the cirrus are cited
as evidence of a horizontal line of vio-
lent wind shear just above the cloud
level.

At lower levels, the jet streams are
often accompanied by the lenticular
(lens-shaped) altocumulus clouds which
are usually associated with vertical
standing waves in the lee of mountain

Almost a decade ago, Aefotec engineers developed the first series of
switches suitable for nearly every pressure application in military and
commercial aircraft. Some of these switches had as many as 50 parts.
Today, due to constant refinement in design, this series has been reduced
to a single Aerotec ‘‘universzal” switch . .
reduced from 50 to 15! And, with this simplification has come increased |
dependability, lower cost, and easier production. Fewer parts also mean
less inventory and overhaul and maintenance simplification,

The Universal Pressure Switch is only one example of Aerotec’s
ability to produce controls that are lighter, more compact . . . cu_ntm]a
that will withstand vibration, extreme temperatures, and high altitudes
of today's ever-advancing aircraft and missile needs.

When vou think of Automatic Aircraft Controls, autumaticalll:.r think
of Aerotec . . . There are qualified Aircraft Instrument Specialists near,
ready to serve you. Call or write our Project Engineers today.

Project Engineers THE THERMIX CORPORATION Greenwich, Conn.

(Offices in all principal aircroft centers)
Canadian Affiliates: T. C. CHOWN, LTD, 1440 5. Catherine St. W., Montreal, Gue.

THE AEROTEC CORPORATION

Alrcraft Division
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. and the number of paris

Greenwich, Conn,

ranges,  Time lapse photos show that
the clouds are actvally at the crest of
waves made up of air moving at about
twice the speed of the wave itself.

Cirrocumulus and billow type alto-
cumulus also are trequently present and
may stretch in parallel bands along the
course of the jet from honzon to hor-
AR

Low, fair weather cumulus clouds
never attam much vertical depth in
the presence of a jet stream. Before
the tall, cumulus castellatus clouds can
develop, the tops are torm off and the
ragged bases lean downwind in the jet
stream,

Yalue Limited

The value of the cloud mterpretation
system 15 limited because sometimes,
no clouds develop near jet streams. De-
spite thus linmtation, Shaefer pomts to
the experience of BOAC Captamn Ber-
nard C. Frost as evidence of what can
be done.  Om an ecastbound flight
across the Atlantic, Frost followed a
cloud streak for 1,700 miles, getting
an average tail wind of 145 knots. The
distance was covered in about four
hours.

Correct interpretation of the cloud
form made it possible to tap the jet
stream for approximately 600 miles of
free transportation.

USAF’s Project Jet Stream amms to
find a more precise and consistently
usable technique for approaching the
high-speced cores of the jet streams.
A method pioneered by pilots flving
present day equipment at altitudes be-
tween 18,000 and 25,000 ft. is the
temperature gradient svstem. Project
scientists believe an extension of this
technique will be adopted by the Air
| orce.

As a rule pilots have been obliged
to use altitudes determined by airplanc
limitations and have been able to reach
core altitudes onlv on the most north-
erly routes where the jet streams run
at lower levels.

The temperature gradient system was
developed to help pilots find low-hang-
ing kinks in the isotachs (lines of equal
wind velocity .~;|1rrnunding the cores.)

Stream Temperature

Pilots encountering jet stream winds
m flight reported temperatures to be
constant along the axis of the stream
hut noted a short, steep lateral tem-
perature gradient within the jet stream
frontal surface.

[t also was observed that the deepest
kinks always intersect the warm side of
the frontal surtace.

On the basis of this information,
BOAC's Frost and others began angling
across the course of a jet strcam at a
predetermined altitude to locate the
telltale gradient. By remaming 1m-
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mediately on the warm side of the front
they found they could stay within the
maximum westerly winds at any given
altitude.

Turbojet aircraft are capable of reach-
ing the core altitudes of all the known
jet streams.  With their advent the
problem of wringing the last extra knot
out of the jet streams is projected mto
three dimensions,

The altitude of the maximum isotach
as well as its latitude and longitude
must now be learned in flight by the
pilot and navigator.

Three-Dimensional Approach

Fortunately, the temperature gradi-
ent system, too, can be projected into
three dimensions.  Project Jet Stream
crews approach the anticipated latitude
and altitude of the jet stream on a
cours¢ that roughly bisects the angle
between the course of the jet and a line
perpendicular to it

When the frontal temperature grad-
ient 15 encountered while approaching
from the warm side (generally the
south) the pilot climbs 1,000 feet and
continues on course. If the tempera-
ture down-gradient recurs he climbs
again and repeats the process until he
finds the isothermal level.

The failure to meet a down-gradient
ilentifies the core altitude. If the last
chimb carries him above the altitude of
the maximum isotach, a temperature up-
sradient warns him of the fact as he
passes over the core.

If he approaches the latitude of the
stream from the cold side, the pilot
will observe a steep up-gradient as he
passes through the jet stream front and
need only make a 90 degree turn to the
left and continue the stair-step ap-
proach along the warm side of the front,

Wind Values

Captain  Charles Hawkins, project
navigator, savs the temperature gradient
approach can consistently place the air-
plane in wind values equal to 55% of
the maximum isotach.

Once having found the core, the
flight crew must constantly monitor the
drift angle and keep it at zero to stay
within the maximum isotach ring. The
time lag involved in calculating drift by
present operational technigues makes
this impossible, but according to Hawk-
ins it is effective enough to keep the
airplane within the 85% of maximom
isotach ring.

Radar Tracking Used

A pair of recently developed auto-
matic navigation radars are proving es-
pecially useful for staving within the
maximum isotach. The APN-66 and
APN-82 radars, developed jointly by
USAF and General Precision Labora-
tories, use Doppler effect to provide
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sround speed input for the navigation
Y stCms.

The APN-66 is favored by project
crews because its computer, built by
Librascope, Inc., indicates dnft angle
and wind velocity directly.  Air speed
and heading inputs are fed automat-
callv from pitot static sources and a
CONTP:SS.

The climmation of manual opera-
tions makes it possible to recogmize et
stream deviations instantly. The APN-
66 also may be linked to the auto-pilot.

Project Jet Stream hndings will be
cmbodied in a more extensive revision
of flight planning techniques scheduled
to start i Julv, The new technigues
will include the results of another study
conducted by the Cook Rescarch Lab-
oratories, Skokie, Illinois.

Called optimum Hight planning, 1t
will adapt pressure pattern navigation
to jet stream core altitudes and trans-
sonic speeds. The optimum flight plan-
ning work load will be redistributed to
accomplish as much as possible on the
gronnd because of the mereased num-
ber of parameters in the flight plan and
the reduced time span available to make
revisions 1 flight.  Another reform
would be a revision of meteorological
terms to conform more closcly to oper-

ational terms, thus eliminating the need

for translation,

Now!...the NEW
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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
safety-wires 3 engines in time
required for one by any other
method |, . . saves as much as
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3-TOOLS-IN-T1T .
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oil-tempered head, Permanent
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can't slip off. Perfect, uniform
twist every time.

.« pliers-

safcty wiring, 15 oz, 921-90
rscmblies, 13 ox. 92000

Unconditional Money-Back Guar-
antee. Send for complete details,
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Box 494W No.Sacramento 15, Calif.

| Canadian Distributor,Gensales, Ltd., Malton,Ont,
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NEW PLANT
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SITES

This 28-page hooklet outlines, with-
out exaggeration, the principal ad-
vantages of a state which has been
designated by industrialists already
located in Tennessee as “America’s
No. 1 Industrial Opportunity.”
From the booklet vyou can get a
clear picture of Tennessee towns
and cities, markets, labor, raw ma-
terials, fuels and power, transporta-
tion, industrial capacity and diversi-
heation, living conditions, industrial
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tradition, recreational facilities, and
the close cooperation you will obtain
from Tennessee officials in choosing
the exact location you need,

Don't make any decision about a
new plant site until you investigate

Tenneszee thoroughly,
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valuahle short-cut to this investiga-
tion, fill out the coupon below.
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Development Commission FIRM
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ENDURO STAINLESS

used for safety and corrosion-resistance

!

e

Above, refueling the Viscount at Cleveland Hopkins Airport. At left, a
stainless steel filler neck is welded to stainless steel section of the tank at
Wilco, Inc., Kenton, Ohio and Shelbyville, Tennessee. There's no weak-
ness here. The welded seams will last as long as the walls themselves.
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STEEL ...

in refueling the Viscount

A unique tank truck, used in refueling Capital
Airlines’ new Viscount—the world’'s first turbo-
prop airliner—has been developed by Shell Oil
Company and built by Wilco, Inc.

The tank consists of two separate compart-
ments. One containing Shell Fuel is fabricated
from Republic 50 High Strength Steel for light-
ness and strength. The other is fabricated from
Republic ENDURO Stainless Steel, Type 302, to
resist the corrosive effect of the alcohol-water
mixture. The two compartments are then welded
together into one strong, integral unit,

ENDUROQO Stainless Steel has literally thou:
sands of both ground and air applications. And
it 15 economical to use because it does so many
jobs so well at the lowest ultimate cost.

You can use ENDURO in thinner, lighter sec-
tions to save weight or gain space withourt loss
of strength, without sacrifice of safety. ENDURO’s
exceptionally high strength-to-weight ratio and
fatigue-resistance provide these bonus benefirs.

ENDURO has proved its ability to resist heat
in countless applications including compressors,
turbines, after-burners, fire-walls and shrouding.
Now it is replacing other metals that cannot re-
tain their strength at the high temperatures pro-
duced by air friction at supersonic speeds.

Republic 1s the world's largest producer of
aircraft steels—stainless steel, alloy steel and
titanium. Our mertallurgists and engineers are
ready to help you apply them to your design or
development work. Just send the coupon for
more information.

OTHER REPUBLIC PRODUCTS FOR THE AIRCRAFT INDUSTRY

‘ ALLOY STEELS are exceptionally
strong. Their high strength-to-
weight ratio permits smaller sec-
tions to corry heawvier loads at
higher speeds with no sacrifice in
strength or safety. These fine steals
lengthen service life in all types
of parts and equipment. Republic
mefallurgists will help you uwa
these steeals fo the best advantage,

TITANIUM can save hundreds of pounds per plane. Its lightweight and high strength factors plus an
oulstanding resistance to corrosion make it an extremely attractive metal for use in nocelle con-
struction, firewalls, frames, etc. Republic produces titanium and fitanium alleys in hot rolled and
cold drawn bars, sheets, plates and billets,

F-_—'“‘_'————_—'-_“——q__-_———-
I -1
| REPUBLIC STEEL CORPORATION |
| Dept.C-1503 |
| <3118 East 45th Street I
| Cleveland 27, Ohio {
|  Please send more information on: |
} O ENDURO® Stainless Steels O Alloy Steels [ Titanium |
|
I Name —Title |
: Company - = !
| Address s : =
i City Lone State
L_—_—._.____.____-_.___...__,___..__.__-—-
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Hydraulic gun charger
control valve

Solenoid pneumatic Hydraulic by pass valve

shut off valve

o

Manual shut off valve

Anti-icer system Fuel selector valve

relief valve

Pneumatic canopy

3 way selector air valves
release valve

During periods of positive acceleration, the
Anti-G Suit Valve, manufactured by Interstate
under spec. MIL-V-9370, regulates pressure to
the pilot's suit. Proper control of pressure on
his body truly does enable the pilot to live...
and to fly for America’s defense!

Also pictured on this page is a manual shutoff
valve produced by Interstate in the 30's—fore-
runner of a huge “family” of valves we have
since made for modern aircraft.

Today, as planes leave the sonic barrier fur-
ther behind, Interstate is engaged in research
on revolutionary new valve designs. We also are
pioneering in pneumatic-type valves.

Our unique experience puts us in a position
to engineer, design and fabricate practically
every requirement in present and future valve
needs. We're staffed and equipped to give you

prompt service at any time!

Whether your needs be valves, cylinders, airframe components or precision work of any Kind,
phone, write or wire for complete brochure detailing our equipment and production background.

ENGINEERING CORPORATION

Dept. 50, 2250 E. Imperial Highway, El Segundo, Callfornia

l.r..Mr

HUMAN FACTORS
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PROMNE PILOT IN EXTENDED MOSE of Meteor twin-jet testbed had poor 1ri.ia.'ilu'l:it:.' forward and npward, also suffered from f:ll:iglll.‘,

Prone-Cockpit Layout Promotes Fatigue

London—British tests of a prone-
pilot cockpit have vielded generally un-
Eavorable results,

Origimally  mtended for use in
rocket-powered  interceptor  in the
design stage in 1951, the prone cock-
pit later was installed in a Gloster
Meteor 8 test vehicle, where it has been

under development flight testing for
three years.
IFlight test hndings indicate that:

e Load factor tolerance of the prone
pilot safely exceeded Meteor structural
limits and tests were discontinued at
6.50.

e Effectiveness of control at all atti-

COMPLEXITY of prone pilot bed is evidenced by numerous adjustments permitting triple
articulation to accommodate independent attitudes of trunk, thighs and the lower legs.
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tudes was comparable with the con-
ventional arrangement and was supenor
for takcoff and landing.

e Dependent  attitude of  the arms
caused ¢lbow fatigue after one hour.

¢ Pilot was vulnerable to injurv in the
event of landing or takeoft accident.

* Visibility forward and upward was
poor.

® Prone arrangement was unacceptable
im low-altitude turbulence which caused
the pilot to he buffeted about the jaws
by the chim rest and punnncled on
the chest until breathless.

Initial aim of the project was to
reduce frontal area and to improve the
forward view during ¢limb, But dis-
comfort, complexity and actual redue-
tion in forward wvisibilitv made  the
prone position untenable. Later de-
velopments  Favor a  feet-first  supine
position with optical mids to vision.
This scheme produces about the same
frontal area, with better visibility.
Design Limitations

Development of the prone seat was
taken over by the Institute of Aviation
Medicine, RALL Famborough, solelv
to determine the physiological chara-
acteristics of the prone cockpit.

Initial urgency of the investigation
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- »» thhe place to go
for precision machining

Fa

Here —at Terre Haute —isa plant built and
equipped for aircraft engine work. Allis-Chal-
mers not only handles precision machining and
fabrication but also welding, plating and heat-
treating operations.

If you have an assembly requiring quality
craftsmanship, contact Allis-Chalmers, Terre
Haute, Indiana.

Axial-flow compressors built by A-C for Curtiss-Wright J65 turbojet
engine require highest standards of precision workmanship.

ALLIS-CHALMERS

A-4984

_ﬁ&

AIRPLANE CONTROLS are shown located ahead of pilot’s chin rest at bottom of photo.

The control column is on the right; at top center is a transparent flooring.

m 1951 mposed a number of design
lmitations. The time factor ruled out
any development of lugh-speed ¢jection
equipment. Consequently  escape
gravity 15 restricted to 120 mph, and
this requirement has considerably com-
plicated the design.

The need to wse avalable instro-
ments  without  waiting  for  special
|r|‘:tiL:|] ards was another htation It
was nat possible to mount gvro instru-
ments obligquely so that these had stll
to be read directly by the prone pilot.

Only structural modihcation to the
Metcor was the new nose  fusclage
I'-I"|1'1|1|'..||[_.| f'li- l]l:[,.' ‘i”l_'-;[ll..” 114350 '||'|..||:I;.'L"f 1!“”‘1;‘
head.

Pronc pilot was at all time accom-
panied by a safety pilot in the nonmal
cockpit, who looked after engine start-
img and fucl problems.

Prelimimary flight  tests  quickly
cstablished the discomfort of the fulls
prone position. For the remainder of
the tests, a semi-prone attitude was
used: the pilot’s legs were positioned
below  the trunk, thus reducing  the
lumbar curvature.

The new position required a bed
with  triple  articulation  permitting
scparate alignment of cach section of
the chassis accommodating independ-
ent attitudes of the trunk, thighs and
lower legs. It was also necessary to
make the lengths of both the ﬂ.igh
and lower leg chassis variable, All five
adjustments  are  made I
actuators with pilot controlled sense
switching.

Rudder linkage was also complicated
by the need to accommodate the rad-
der pedal position to the position of
the adjustable leg extension trolleys.
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clectric

Iiscape facilitics in the test installa-
tion are considered to be over com-
plicated. "T'he bed is hinged to the exit
door through the trunk chassis and the
trunk actuator. The door 15 locked
hvdraulically  and  opens  downward
from a forward lange.

To escape the pilot hrest pulls a
harness release cable which is spring-
loaded clear. Pullmg a sccond cable
releases  a system of  spnng-loaded
levers and bell eranks mounted on scon-
closed cam  holerums.  This  achion
causes the chassis members to collapse
into alignment, disconnects the rudder
linkage and release the door cateh, The
pilot then energizes the door ram to
shide obliquely from the areraft.

Power boost was found necessary on
Il aircraft controls because of restric-
tions on arm and shoulder movements.
It was proved to be parbicularly essen-
hal for aileron control as the pilot could
command only the muscles n} the lower
arm for the movement.

Schlieren Camera

Works in Tunnel

A new camera for schhieren photog-
raphy which mcorporates an electronic
programming  svstem and  which  op-
erates within supersonic wind tunnels
has been developed and manufactured
by Sherman [Pairchild &  Associates,
Rm. 46258, 30 Rocketeller Plaza, New
York.

The 30-Ib. unit was concewved under
a ‘crash”  program for Task Corp,,
Pasedena, Calif, for the ultimate use
of a West Coast universitv  engaged
m seeret military rescarch,  California

Institute of ''echnology's Jet Propulsion
Laboratory has the only  university-
operated wind tunnel of this type on
the West Coast (AW Ieb. 13, p. 45).

“This is the frst camera designed
te perform schlicren photographic re-
search automatically, as far as I know,”
Karl ). Fairbanks, vice president, told
Aviation Werk, Previous cameras
used in this tvpe of work were adapta-
tions of commercial tvpes located out-
side wind tunnel chambers, photograph-
ing through deep windows, he sad.

The Fairchild camera 1s designed to
operate mside the wind tunnel, with-
stand pressures of from 0.2 to 4 atmos-
pheres and pressure rates of change up
to 100 psi./min. This imposed design
'E}THI}I:L':I]I'-. of how to pros ide pressurc
cqualizing vents between the five large
(6-in. dia.) lens elements.

The umt incorporates a reflex view-
ing window which allows an operator
to observe phenomena in the tunncl
and take pictures exactly when e
wants to.

Here are the functions the camera
does antomatically with the aid of
its ¢lectromie control:

Triggers a Hanovia xenon  lamp,
which produces brlliant  illummation
for 2/1,000,000th of a second, to freeze
supersonic air flow i the tunnel.

Sequences a series of events with pre-
determined delavs between each step.

These events are also mcluded
the camera’s automatic operation;

Prior to lamp flash: retract reflex
view finder and open shutter.

After flash: close shutter, reset viewer
snd move Bl to next exposure.

The hrst umit was recently shipped
to Task E:urp.
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Tangent fo whesls

MYSTERE 4B2 was unwitting model for pit:l.'uu of a purported
Russian Fighter; geometry of Duassault design is shown below.,

Fangent to wheels

MYSTERY RED wus supposedly an advanced MG design; its
geometry ¢learly showed its derivation from the French planc.

Producing Soviet ‘Fighters’ the Easy Way

By David A. Anderton

Problem: To design a new “Russian
fighter” for the propaganda grist mill
abroad.

Given: Standard artists’ materials,

Solution: Rework a httle-used photo
of some contemporary hghter.

Two such “solutions” recently ap-
peared. The first was a picture purport-
img to be a photo of an unidentihed
Russian fighter; the second was sup-
posedly an “illustration of the SUPETSONIc
I'armer, latest Red day fighter. Both
pictures came from sources ongmally
behind the Iron Curtain.

The “unknown hehter” pieture was
sent to Aviation Week for publica-
tion; it was suggested by the sender that
this was an advanced MiG, comparable
to the North American 1--100.

The contemporary hghter that served
as the unwithing model for the “Red”
was the Dassault Super Mystere 4B2,
pictured as it whistled over the ftence
hefore touchdown,

First examination of the unidentihed
fichter produced considerable uncer-
tainty,

The til assembly looked odd, as
tf it had been twisted out of line.
Strong highlights on the nose indicated
that the sun was to the right and a little
above the plane, and vet there were no
highlights on the vertical tail or metal
wheel parts as there should have been.

The grain or fuzziness of the picture
was fairly strong, yet markings and in-
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signia were welldehned. But there was
o sign of production breaks, which
probably woulkd have been  evident
throngh the grain if the plane were that
close,

For these and other reasons, the pic-
ture was not published, but was held n
the “snspicions™ fhle.

Linked by Chance

In September 1935, an AviarioN
Week editor visiting the Dassault plant
was picking out pictures to illustrate a
story on that companyv's hight hzhter.
Among the collection was a sequence
of the Super Mystere. One picture m
the sequence looked very fanuliarg it
showed the Nvatere just before Janding,
The first thought was that the m;tln
had been used |:I|rL1.|mt'-|.]'l. but a m.um{i
thought unearthed the spurious Red
from MEMory.

Back in this country, the Mystere
shot was compared with the “Red”
hehter.

Thev looked similar; the pomt was to
prove it

The first step was to make enlarge-
ments of both pictures, blowing them
up as far as possible betore the gran
hecame too big, to make measnrements
cerbam,

The enlargements were made  to
the same size, using the wing leading
cidge and the distance between the main
wheels as control dimensions,

Then it was possible to trace the
Mystere outlines and—by shifting the

paper around—to almost duplicate the
“Russian” geometry. Attempts to wark
hackwards from the perspective of the
“Red” photo to a standard orthographic
three-view projection failed. The best
het seemed to be ko construct a network
of lines determined by the anrplanes’
geometry and to compare the angles of
mterseetion of these lines.

Linked by Geometry

The results of that experiment arc
best shown in the illustrations,  Five
angles of intersection were identical in
the two pictures.

e Angle A, between the left wing trail-
mg ecdze and the night wing leading
celege.

e Angle B, between the left wing lead-
imq edre and the fusclige deck hine.

e Angle C, between the fuselage deck
and the tn leading edge.

e Angle D, between the tangent to the
uhLLh and the fusclage deck line.

» Angle E, behveen Teft wing trailing
cdge nd the t tangent to the wheels,

It is true that only one of these
angles—A—is in a plane determined by
the airplanes” geometry; all the other

angles are pm]LLhnm of three-dimen-
1~11:|n.11 geometry on the two-dimensional
-!mhnL plane. But chances of having
two airplanes—photographed under sim-
ilar conditions—with the same projected
seometry are astronomical.
- There are two more telling clucs.
The Mystere wing root chord, deter-
mined by intersections of leading and
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F-100 AND ‘FARMER:" Photo of F-100 takeoff (top picture) was basis for drawing of

Farmer (below).

tratling edges, 1s at a positive angle of
meidence compared to  the fuselage
thrust lime; this 15 normal. On the
doubtful picture, the same root chord
1s at a negative meidence, which 1s
unlikely.

The other clue 1s the angle of the
horizental tail. The Mystere, trimmed
for landing and begmning the Rarcout,
has its tail at a negative angle of at-
tack, which is normal with the all-flving
mrflu_ on that planc.  Checking the

“Russian hghter™ tail lavout shows that
surface to be at a high positive angle,
which docs not go with landing con-
figurations.

Conclusion: The “Russian fighter™ is
a clever attempt at designing an aircraft
of reasonable appearance, based on a
photograph of a Dassault Mystere 4B2
in landing attitude.  Thercfore the
“"Russian hghter” is spurious,

The picture of the supposed Marmer
(above) originated in Poland, where it
was referred to as a Mikovan design.
Again, a carcful examination of the
r::ndtring showed familiar characteris-
tics; the wing, landing gear and horizon-
tal tail were too much like the North
American 1'-100.

Checking the photo file turned up
the proper picture: A shot of the first
production F-100 'ml-.mg off from Los
Angeles Internatiomal Airport. It was
casy to see the inspiration for the Polish
artist.

There was less work mvolved in mak-
ing the F-100 into the “Farmer;” major
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changes were in the nose and vertical
tail. Toven the jet blast was kept in the
picture to lend “authenticitv.” Minor
changes were made in the position of
the right main gear and the nose gear
and its door. The flight test boom on
the 1°-100 staved.

Conclusion: Farmer, as shown in the
Polish illustration, is reworked from the
North American F-100,

New Bendix Divisions
Will Open in June

Palmdale, Calit.—Bendix Products
and Utica Divisions, dealing with land-
ing gear and fuel metering and with
combustion starters and air turbine ac-
cessories, respectively, will start opera-
tions 1 new 5339,000 facihties here
about June 1.

Two buildings, 5,600 sq. ft. for Ben-
dix Products and 2,000 sq. ft. for
Utica will be located on nine and half
acres in the vicinity of Palmdale Air-
port, where E“-.’nrrhrnp Aarcratt, Convair,
Lockheed and North American Avia-
tion have fnal assembly plants.  In
addition, the plants will furnish service
to USAF's Edwards Flight Test Center,
Nellis AFB and George AFB, as well as
the Navy's Mojave '\tr Shtmn

A small staff of highlv tramed me
chanics and technicians will be assem-
bled from Bendix plants i Burbank
and Los Angeles in the cast. This cadre
will be expanded slightly by new per-
sonnel,

LEAD CHAMFEER FOR
INTERFERENCE £/IT

2457
COLLAR
+.00/5 —
ANY >
GR/P
LENGTH .00/
7
More shear
pounds per

dollar can be
installed with
the high strength
HI-SHEAR rivet
than any other
known fastener—real economy
for today's high performance
aircraft,

Lowest in price, the HS47 and
HS48 series rivet has the least
weight and smallest size per shear
pound of any high strength
fastener,

These HI-SHEARS are available
in two head styles — flat and
countersunk; popular diameters
of 3/16, 1/4, 5/16 and 3/8;
and the 160,000-180,000 psi
heat treat class.

Ask for the HI-SHEAR
Standards Manual for complete
dimensional details of the HS47
and H548 and other styles of
HI-SHEAR rivets.

-
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Communications Bog Handicaps USAF

By Philip J. Klass

New York—A major improvement in
Air Foree communications’ facilities and
technigues is needed if the Strategic and
Tactical Air Commands are to effec-
tively carry out their global commit-
nents,

This warning was sounded by USATF
officials during a svmposium on  Air
Force communications and electronics
problems and philosphies  sponsored
by the Institute of Radio Engincers’
Professional Group on Mhlitary  Flec-
tromnics.

Typical limitations placed on SAC

and TAC operations by present cquip-
ment and  facilities as cited by sym-
posium panel members included:
e 75-807% of all available channels n
the USAI”s worldwide communica-
tions network (GlobeCom) frequently
are tied up by the minimum needs of
the Strategic Air Commund's routine
braining missions,

This leaves the remaming 20-25% to

handle all the rest of the Air Force
comumancls.
o Tactical Air Commund, which must
be able to pick up and move on a mo-
ment’s notice to anv far comer of the
globe, requires 10 C-124 Globemasters
to transport the communications-and-
traffic-control equipment required for a
single wing task force—an indication of
the amount and bulk of present equip-
ment.

These and other problems cited dur-
ing the svmposium reflect the fact that
communications facilities and tech-
niques have not kept pace with Aar
I'orce needs arising from its global com-
mitments, supersonic speeds and nuo-
clear warfare.

Not Entirely Black

The picture is not entirely  black,
however. The scatter communications
technique, which has made it possible
to  transmmit VHI' far bevond  the
horizon (650 to 1,200 miles), was called
“one of our greatest technological
breakthroughs”™ by Col. Forest W.
Donkin, deputy commander of the
Military Air Transport System’s  Aur-
wavs and Air Communications Service.
Reliability of trans-horizon VHF is far
better than the previous HI used for
long-distance communications, Donkin
sand.

Although trans-horizon  VHI" 15
presently  used only  for  teletype,
Donkin said recent tests indicate that
the technique also can provide reason-
ably good wvoice communications.
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Trans-horizon UHF communications is
adequate for voice, Donkin told the
symposium, but has not vet reached
a point of sufficient reliability for tele-
type usc.

What the USAF Meeds

In its high frequency voice and tele
tvpe communications, the Air Fore
i5 converting to the new single sidc
band techniques, These new technigue
effectivelv double the number of availa
ble channels and simultancously give
better transmission and intelhgibility,

In addition to the ever-present need
“or greater reliability and more efheient

gy o
rq.l‘. IIrI a

e o M I,

BEYOND-THE-HORIZON YHF AND UHF

use of congested radio spectrum cited
bv several symposinm speakers, the
following needs were emphasized:

e Use of new digital communications
techniques, in which voice modulation
15 converted mto pulse-coded form to
reduce  the required bandwidth and
ingrease the number of available chan-
iels. Development and  adoption  of
aich  digital  communications  equip-

nent has been “far too slow,” Donkin
nid.

(Aviarion Week has learmed that
‘he Air lorce intends to sponsor the
development of digital communications
cquipment in the necar futn_ﬁ:i}
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present one major technological breakthrough
in communications field. 60-ft. antenna shown above is vsed for UHF trans-horizon work.

® Improved, higherspeed  facsimile
cquipment capable of transmitting up
to 10 pages per minute is sorclv needed
by the Stragetic Air Command, Col.
John B. Bestic told the IRE. Bestic,
chief of communications and clec-
tronies for SAC, indicated that another
pressing need is for airborne facsimile
cquipment  capable  of  transmitting
battle damage photos back to head-
quarters 1immediately after a strike.

e Increased private-line  direct  com-
munications facilities to connect SAC's
U. S. and overseas basis are needed to
permit command decisions to be made
and transmitted at speeds comparable
to those at which SAC bombers flv,
Arranging for in-air refueling, which
SAC bombers make on the average of
once every 34 minutes cverv hour of
the dav, require speedv communica-
tions and control,

® Highly mobile scatter and single
sideband communications systems are
sorcly needed by TAC, according to
Col. Robert IFrost, deputy Chicf of
Staff for communications (TAC).

e Mobile electronic  data  processing
cquipment, capable of automatically
keeping tab on up to 1,000 individual
arrcraft is another TAC requirement.

More Mobility Needed

“Mobilitv is the kev to tactical air
power,” Trost told the IRE. He also
mdicated that TAC's avionics equip-
ment leaves much to be desired in
terms of maobility.

For example, he said, TAC's “mobile”
surveillance radar, the MPS-11, weighs
five tons and requires another 621 tons
of supporting material, including nine
vehicles and power supplies.

During the recent Sagebrush exer-
cisec, TAC had to transport mnearly
1,000 tons of communications and
trathe-control gear, 5,500 tons of sup-
porting equipment. plus another 3,600
toms of personnel and their supplies,
I'rost said.
~ The very nature of TAC’s operations
m a combat area demand dispersal of
its operations, vet this multiplies the
need for communications and control
equipment.

TAC’s drive for greater mobility
snggests that its future ground avionics
cquipment mav emplov technigues now
used m mirborne avionics.

Airborne Avionics Problems

I'rost indicated, in fact, that TAC
15 considering the use of 400 evele a.c.
power to replace the present 60 eveles
in order to reduce the size and weight
of equipment and power supplics, He
also called for design of a “family of
power supplies constructed in build-
ing block fashion™ to enable TAC to
tatlor the supplv to its momentary
needs and reduce the amount of “im-
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pedimenta”™ the command must trans-
port,

The Air Force has not vet fully e
covered from the effects of the postwar
switch from VHI to UHF for ground-
air communications and the need for
flush-tvpe antennas for high-speed jets,
John Keto, technical director of the
Wright Air Development Center, told
the IR svmposium.

The objective of providing good
coverage 1 all important  directions
from the aircraft, despite its mancuvers,
lias not vet been achieved, Keto said.
Now bellv-mounted Aush antennas, he
reported, give better forward coverage
than previous  tailcap antennas, but
there is room for further improvement,
The use of multiple (diversity) antennas
mounted in several locations on  the
fuselage ofters some help, but problems
reImain.

Possibly  the most encouraging ac-
complishment has been made in reduc-
ing the tremendous number of crystals
which previously had to be purchased
and stocked around the world. During
World War 11, the Air Force had to
maintain a “bank™ of some 15 million
crystals, Keto indicated. 'The World
War I SCR-521 radio set required two
crystals for each of its possible 311
different channels. By contrast, today's
AN/ARC-34 UHI transceiver, which
has 1,750 different channels, uses only
18 crvstals. '

Another encouraging note: reliability
ol USAIY communications equipment
1s getting better. Keto reported that
the ARC-34 and the ARC-21 HIY trans-
ceiver now operate for an average of
130 hours between failures, Keto re-
ported.

“"Hardware-Ability"

“The Air Force does not have, and
won't have sufficient maintenance per-
somnel, either in quality or quantity to
wet nurse’ its equipment,” Major Gen-
cral Gordon A, Blake warned the IRE
SVITTPOSINNI,

Blake is chicf communications officer
of the Air Force. The USAF is broad-
ening its campaign for greater reliability
to mclude such thmgs as maintainability
and producibility—which Blake wraps
up m a simgle expression: “hardware-
ability.”

Blake said expernience has shown that
wherever the ultimate user and the
designer of cquipment work closelv
together, a better, more useable product
results.

Blake added that the recently-
formed IRE Professional Group on
Military Electronics should aid in ac-
complishing this objective, The com-
munications expert also urged the IRE
to work closely with the Armed Serv-
wes Communications and  Electronies
Association.

IRE Highlights

Scatter Interference Minimized=The
view that UHF scatter communications
creates a great deal of mterference over
a large area was debunked by R, M.
Ringoen of Colling Radio Co. Because
of the fewer stations and frequencies
mvolved and the mimmimum bandwidths
cmploved, Ringoen said that a UHI
trans-horizon  svstem  produces  only
about § to 1 the mterference of line-
of-sight syvstems providing the same
service. He concluded that scatter com-
munications should not be rejected for
use¢ hecause of mterference,

Stripline Isolator—A technique for
making a ferrite isolator for use with
printed-circuit stripline waveguide, ca-
pable of providing isolations in excess
of 16 db. was described by Oliver W,
Fix of Holloman AF Base, N. M. The
technique involves the use of balanced
stripline, split in a power divider, with
a difference of a quarter wavelength
in the length of the two legs and a
ferrite material inserted between  the
conductors and the ground plane.

“Electrets"—A new device which s
capable of internallv storing a charge for
long periods of time, called an “Elec-
tret,” mav find use as electrostatic stor-
age devices for computers or in a num-
ber of other applications. “Electrets™ arc
formed by the application of heat and
direct current potentials of about 35 kv,
per em, across certain dielectric materials
for about 12 hours, after which the di-
clectric is gradually cooled. The “elec-
trets” have a charge of about 3 x 109
coulomb per sq. cm. and can be dis-
charged temporarilv by the action of
N-ravs, abrasion, 1onized gases, high
humidity or washing with a solvent,
according to Fnk G. Linden of the
Signal Corps. Engineering Laboratories,

Semiconductor Capacitance  Ampli-
fer—Because a junction diode hiased
in the reverse direction behaves like a
capacitance with small d.c. losses, 'red-
erick Dill and Louis Depian, Carnegic
Institute of Technology, reported that
a reversed-hias diode can be used as a
capacitance amplifier.  Thev reported
tests of such an amplifier which showed
a stable voltage gain of more than 30,
Dill and Depian conclude that the
semiconductor  capacitance  amplificr
offers higher and more stable gain as
well as greater power handling capacity
than a conventional dielectric amplifier,

Measuring Interface Impedance—Ca-
thode interface impedance, a widespread
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cause of vacuum tube performance de-
terioration, can be measured (both the
resistive and capacitive components)
quickly and without using an oscillo-
scope by means of a technique devel-
oped and described by W. U, Shipley,
General Electric Co., Owensboro, Ky,

New Automation Technigque—A Mel-
par-developed technique for antomati-
cally soldering axial-lead components to
foil-wire boards, without damaging the
components by excessive heat, was de-
scribed in a joint paper by A, A, Lawson,
P. E. Ritt, Jr., and H. K. Hazel of
Melpar, Falls Church, Va. The tech-
nique, developed for use with the firm's

Mini-Mech process of mechanized as-
scmbly, nvelves the uwse of a heated
anvil which simultaneously crimps the
component leads and solders them to
the board. The heated anwvil 15 in con-
tact with the component leads for
only 0.4 second,

Bombing System Reliability Gains—
A 30% improvement in the reh-

ability of the Sperrv K-series bombing
systems, used in the B-36, B-47 and

B-32, has resulted in less than two
vears from jomt USAF-mdustry eforts,
R. L. Wendt and M. G. 11, Smuth o
Sperry reported,  The system, which
mcludes both radar and optical bomb-

8 Switches ® Transformers ® Oil Circuit Breakers
* Healers ® Rectifiers ® Switch Housings
* |ntervalometers ® Rocket Releoses ® Throttle Switches
* Frequency Reloys ®* Rocket Indicater Switches ® Limit Switches
* Power Relays * Bomb Rocks ¢ Switchboards
® Ajr Circuit Breakers |

. and many other products. Specialists in hermetlic scaling.
Write ua regarding your requirements,

Cole Electric Co.

8439 STELLER DRIVE . CULVER CITY, CALIFORNIA . TEXAS 0-47TD0 I

DESIGNING, ENGINEERING AND PRODUCTION FOR THE AIRCRAFT INDUSTRY I

Limit Switch
Rotary Actuated
Hermetcially Sealed

28 Volts

3 Amperes

Double Throw—Double Pole
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ing and navigation provisions, 1s made
up of some 79,000 individual parts.

Miniature High-Temperature  Iso-
lator—A novel mmatunized  X-band
isolator using a single slab of nickel
ferrite, which gives more than 10 db.
isolation with an mscertion loss of less
than 1 db. over the temperature range
of —50C to 150C and has a VSWR
less than 1.1 over a 400 me. band, was
deseribed 1n a paper by R. 1. Sullivan
and R, C. LeCraw of the Diamond
Ordnance Fuze Laboratories, Washing-
ton, D, C. The ferrite slab measurcs
only 0.1 m, thick by 1% in. long and is
cdisplaced approximately 0.04 n, from
the guide wall.

Wafer Coil Pulse Transformer—W\a-
fer coils, made by slicing rolls of copper
or alummum foil (AW June 14, 54,
p. 68) are deally suited for use in pulsc
transformers, Alfred Babcock and Albert
Zack reported. The two men are with
Svlvamia Electric, Ipswich, Mass, Wafer
coil pulse transformers exhibit very
short rise time, negligible wave shape
distortion, can be operated at both high
and low repetition rates. Thev also
maintain 1 uniform response over a
broad frequency range, the anthors
stated.  Another advantage 15 that
changes m pulse amphtade and imped-
ance can be obtained without major
change in transformer shape or size,

Two Approaches to Reliability—Two
different approaches to the problem of
improving reliability were suggested by
W. F. Luebbert, Stanford Research
Institute: Fred Moskowitz and [. B.
McLean, Rome Air  Development
Center:
® Educate the military users on how to
ect the most out of their present
cquipment was one recommendation
for manufacturers made bv Luebbert.
e Flement-byv-element redundancy  in
cquipment, with automatic provision
for sensing failure and switching the
standby clement into the circmit, was
the recommendation of Moskowitz and
Me¢Lean. The authors indicated that
this approach is more desirable than
using a complete dual standby svstem.

TRACALS Program Outlines—The
USAF's systems enginecring approach
to the trafic control and landing
problem, being handled under its
TRACALS (Traffic Control Approach
and Landing Svstem) project, is ex-
pected to result in an electronic geo-
graphic coordinate navigation system,
antomatic scheduling of the initial
phase of an ;lppn}:lﬁt. automatic ap-
proach and landing and even automatic
airfield surface guidance within  the
next decade, Frnest N. Storrs and Jo-
secph L. Rverson told the IRE. Both
are members of the Rome Air Develop-
ment Center.
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ANA-TBA VHF ANTENNA
Streamlined design reduces drog
fo minimum for high speed air-
craoft. Has pressure sealing gosket
and hermetically sealed coaxial
fitting for pressurized aircraft.
Covers 118.0 10 135.95 mc. range.

e o

TA-20A VHF COMMUNICATIONS TRANS.
MITTER 380 crystal controlled channels fram
11B.0 te 13595 mec. 50-kilocycle channel
spacing. Provides 30 watts of rf outpul
power. Built-in meter and switch permits
checking currents in six major circuits.

RA-18C-1 VHF COMMUNICATIONS RE-
CEIVER FProvides 360 crystal controlled
channels from 118.0 to 135.95 me. 50-kilo-
cycle chonnel spacing. 3-microvolt sensitivity.
Carrier operated squelch contral.

SLA-18( ) CONTROL PANEL Selects VHF
transmitter and receiver chonnels simulta-
necusly. Concentric knob volume contral op-
tional. Uses Bendix DA-NITE system of illu-
mination providing white numerals during
the day and red lighted numerals at night.

$CL-3A SELECTIVE CALLING

UNIT Eliminates use of head-
phones and gives simultaneous
monitoring of ATC ond company
channels. Flashing light alerts pi-
lot to call from ground even when
monitaring another channel,

o
o

MS-192C VHF NAVIGATION AN-
TENMNA Aerodynamically stream-
lined for minimum drag. This
horizentally pelarized, brood-
band, non-directional antenna is
designed for reception of all YHF
navigotion and localizer signals.

MN-9TH OMNI-MAG Visual re-
ception of VOR, ILS and relative
magnetic heoding information in
a single instrument. Optional fea-
tures include standard ar ex-
panded ronge movement (verti
cal bar), matte white or radium
lettaring.

COMMUNICATIONS

MI-51A AMSPEAKER Compact

CMA-2C TRANSISTORIZED AU-

MN-B5F VHF NAVIGATION
RECEIVER Provides visual and
avral reception of all YHF navi-
gation aids including localizer,
2B0 crystal controlled channels,
spoced 100 kilocycles apart from

108.0 to 135,95 mc.

NAVIGATION

INTERPHONE
AND AUDIO

MI-3&6 () PASSENGER ADDRESS

cockpit loudspecker system. Con-
tains amplifier, power supply and
loudspeaker in single unit, Con
replace or supplement use of
headphones. Provides 4 wats au-
dio output.

DIDO CONTROL PANEL For eleven
receiver, thres inﬂ&rphune and
four transmitter selectors, Range
filters are incorporoted for ADF
signals. Designed to customer spe-
cificatians,

AMPLIFIER For poging, announc-
ing and enterfainment use. Avail-
able far use with either dynamic
or carbon microphones.

MN-100A GLIDE SLOPE RECEIVER
20 crystal controlled channels
from 329.3 to 335.0 me. for re-
ception of tone-modulated 90/150
¢ps. glide slope information. Con-
trel panel may be wired for si-
multaneous frequency selection of
lacalizer and Glide Slope.

RDR=-1 () TRANSMITTER-
RECEIVER Bendix RDR-1 AIlR.
BORNE RADAR SYSTEMS are
available with either X-band or
C-band transmitter-receivers. Ter-
rain mapping facilities are pro-
vided with either system and
RACON beocon aperation is
available on all X-band units,

MKA-7A MARKER RECEIVER

Mew '4 ATR, 75 mc. maorker re-
ceiver weighs only B.5 pounds
with power supply. Improved cir-
cuitry greoily reduces possibility
of FM or TV interference. De-
signed for reception of airways
and ILS ocpprooch markers.

i ]

SYN-1B SYNCHRONMNIZER-AMPLI-

MN-72F RADIO MAGNETIC IN-
DICATOR Dual azimuth indico.
tor provides simultaneous indi-
cation of twe “heading sensitive”
bearings. Used with dual VHF
navigation receivers or dual ADF
receivers . . . or one of each.

PPI-1 (1| INDICATOR Provides

LPA-7OA FLUSH LOOP ANTENNA
Mew mognetic type flush mount-
ing ontenna designed for use
with either old or new ADF sys-
tems. Zero drag. Covers frequency
range from 920 to 1750 kilocycles.

DFA-7OA ADF RECEIVER New ‘2 ATR au-
tomatic direction finder. Feotures precision,
electrical servo tunming system . . . no tach
shafts. Covers 90 to 1750 kilocycle range in
six bonds.

CMNA-TOA CONTROL PAMNEL Complete re-
mote control of DFA-70 Avtomatic Direction
Finding System. Eosy-lo-operate cantrols with
finger-tip frequency selection. DA-NITE illu-
mination hos white and red dial numerals.
Meets RTCA specifications.

ANT-1 | )} ANTENNA 22"
and 30" X-bond &r C-
band nose mounted
weather radar antennao
for airline ond executive
aircraft. X-band includes
cosecant squared pattern.

FIER-POWER SUPPLY New %
ATR synchronizer for airborne
weather radar system weighs only
21 Ibs. Silicon diodes and im-
proved circuitry hos reduced size
and weight 509 +. Considerable
reduction in power requirements.

CON-TD CONTROL UNIT
remote control of RDR-1

0-20, 0-50, and 0-150 mile range
displays. Feotures off-center dis-
ploy (magnetic de-centering) for
better interprefation of storm
areas on flight path.

“Gendi’

BORMNE RADAR SYSTEM (except
for contrals located on indicator
face). Incorporates Bendix DA-
MNITE system of illumination.
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Sales « Service

1. SMITH-MEEKER 8. L. B. SMITH AIRCRAFT 15.

ENGINEERING CO, CORPORATION

157 Chambars Street, M, ¥, M, Y. Boa 454, International Alrport

Teterboros Airport, Teterboro, M, J, Miami, Florida

Westchostar County Alrport 5

White Flains, New York 9. PAGE AIRWAYS, INC. "
2. AIRMAR RADIOD Rochester Municipal Airport

Rochester, New York
SERVICE, INC. b e
MacArthur Airport Allogheny County Airpor

D burg, Pa.
Ronkonkoma, Long hland, M, Y. ravorburg, Pa -

3. ATLANTIC 10. CHAMBERLAIN

AVIATION CORP. AVIATION, INC,

Telerboro Air Terminal Municipal Alrport 1B.
Teterboro, Mew Jlersey Akroa, Chio

4. READING AVIATION 11. OHIO AVIATION CO.

SERVICE, INC. P. O, Bax 305 19.

Municipal Alrport, Box 1201 Vandalio, Ohio
Reading, Pennsylvania

5. ATLANTIC AVIATION 12. AIRCRAFT RADIO
SERVICE LABORATORY 20.

Mew Castle County Alrport Bowman Field
Wilmington, Delaware Lowsville, Kentucky

MECHANICS ' RADIO

(Butler Aviation)
Hangar ¥, ‘Wash. Hal. Airport
W oshingtan 1, D. C.

7. SOUTHEASTERN AREA 14, SKYMOTIVE, INC.
For information call O'Hare Field, Chicaga Int'l Airport
Bendix Radio, Balto. 4, Md. Fark Ridge, llinois

Detroit City Alrport

Detrait 5, Michigan 27,

REMMERT WERNER, INC

(NAVCO)
Lambert Field
S5t Louls, Misour

MINNESOTA

AIRMOTIVE, INC.
Wald Chambaerlain Fiald
Minneapolis 23, Minnesola

GOPHER AVIATION
lobk Fiald
Rocheiter, Minnesala

TULSAIR

DISTRIBUTORS, INC.

Hangor 8, Municipal Airport
Tulsa, Oklahama

DALLAS AERO SERVICE
3300 Lave Field Drive

Dallas ¥, Texas

SUPERIOR RADIO CO.
P. Q. Box 1258

Shreaveport, Lovitiana

FAULKNER AIR RADIO
B272 Travelair

Muymicipal Airport

Houston, Texaos

HOWARD AERO
SERVICE, INC.

International Airport
San Anfonio, Tenas

23,

4.

25.

26.

28.

OAST-TO-COAST
SALES AND SERVICE

AIRCRAFT RADIO &

ACCESSORY
Hangar 4, Stapleton Field
Danver, Colorado

AERO ELECTRONICS, INC,

Maricapa County
Phoenia, Arizonao

KARPURK ELECTRONIC

SERVICE
A000 M.E. Marine Drive
Partland 13, Oregon

BAYAIRE AVIONICS, INC.

Dakland Alrport
Dakland, California

. QUALITRON, INC.

Lockheed Air Terminal
Burbonk, Califernia

AIRESEARCH AVIATION

SERVICE

4907 Imperia! Highway
Los Angeles, California

ANCHORAGE AIRBORNE

RADIO AND ELECTRONICS,

INC.

Box 928 Loke Hood
CMA International Airport
Ancharage, Alaika

BENDIX RADIO = DIVISION OF BENDIX AVIATION CORPORATION = BALTIMORE 4, MARYLAND

‘Weit Coatt Salen 10500 Magnolio Bivd,, M. Hallywaad, Calif,

Ezport Sales & Servics: Bendix International Division, 203 E. 42nd 31,
Canadian Dafributorn: Aviation Electric, Ltd., 200 Laurention Blvd,, Montreal, Quebec

Mew York 17, MY, LL3A,

Expansions. Changes
In Avionics Industry

General ]’ﬁ:{:i!-;inn Laboratory, Inc,
Pleasantville, N has formed a new
Avionic Sales l]nnnm to support engi-
neering activities of its Aviomic Engi-
neering Division,  The new division
will be headed by William ], Tull,

Other recent cxpansions and changes
i the avionics industry  include:
® Cubic Corp., San ngﬂ manufacturer
of instrumentation, is building a new
facility in the San Diego-Kearny Mesa
Industrial Area. First unit of the
220,000-sq. ft. development will house
expanded rescarch, development and
production activities,
¢ Pacific Automation Products, Inc.,
Glendale, Calif., is name of new firm
which will specialize in cable for missiles
and industrial use.  Iirm 1s headed by
IFrank . Jameson,
® Electronic Engineering Co. of Cali-
fornia, Los Angeles, has signed agree-
ment with newly formed  Electronic
Svstems Development Corp. for tech-
nical consulting services.  The new
flrm is headed by Dr. Otto G. Schwede
and Theodor 17, Sturm, former German
seientists who recently resigned from
the Naval Air Missile Test Center staft
at Pt. Muga, Calif.
 General Flectric’s  Light Military
Electronic Equipment Dept. has opened
1 new district office in Seattle, at 220
Dawson St., headed by Kenneth T.
Casey.
® Arga Division of Beckman Instru-
ments, Inc., South Pasadena, Calif., has
purchased the entire inventory of Belock
Instrument Corp.,, New York, The
Belock line of magnetic clutches, servo
motor gear heads, and other servo sys-
tem elements will be added to Arga’s
line of servo components and systems.
® Donner Scientiic Co., Berkeley,
Cahf., maker of instrumentation, will
build a new air conditioned 22,000-5q.
ft. plant in Concord, Calif. New Facil-
ity, slated for completion in June, will
house engineering, manufacturing and
administrative eperations now in Berke-
ey,
¢ Axel Brothers, Inc., Long Island City,
N. Y., maker of flters and capacitors,
15 moving to new enlarged facilities at
134-20 Jamaica Ave., Jamaica, N. Y.
T'he new facility was a former plant of
the Fairchild Camera & Instrument
Corp.
¢ Olvmpic Radio & Television, Inc.,
Long Island City, N. Y., maker of mili-
tary avionics equipment and consumer
goods, has retained D. K. MacLennan
Co. as its West Coast representative,
MacLennan’s address is 921 Westwoad
Blvd., Los Angeles, Calif.
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EXCELLENT DEFINITION '.".If new

¢ “taxi” radar shows heading of aircraft (runway intersec-

tion, right) as well as number of engines, better enabling controller to identify aircraft.

‘Taxl Radar Boon to Controllers

New  Airport  Surface  Detection
Equipment (ASDE), or “taxi radar” as
it is commonly called, will enable air-
port controllers to instantly tell when
runways and taxi strips are vacant. High
definition of new ASDE clearly :.lmm
aircraft wings, fuselage, and number
of engimes for better aircraft identifica-
tion. Developed under Rome Air De-
velopment Center sponsorship by Air-
bome Instruments Labs., the new sct
has been delivered to RADC for tests
after which it will be installed at N. Y.
International Airport for operational
evaluation. Radar operates at 24,000
me. and has beamwidth of § degree.

1

"‘F""""""‘.;_I e g e -3 AT N
TAXI RADAR 4 AHTEHHA ﬂl‘ld console were developed by Airborne Instmml:nl:ﬂ th:-:
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CHANCE YOUGHT Fau-!

crusader performance figures?...s-ssh!

To be specific — they're terrific! But unmention-
able. However, there's nothing unmentionable
about the Crusader's Fuel Booster Pumps.
They're HY-V/L Pumps, all 6 of 'em (yes—
SIX ). To be even more specifiec, HY-V/L pumps
have Design Predictability; the HY-V/L can be
tailored to your specific needs. So be specific!
Sit down and mention your fuel pump problems
in a letter to Hydro-Aire right now.

HYV/* fuel booster pumps
a product of

*WVAPOR, LIQUID RATIO

T ) ) \[ [nc. who alsoe make
) .l - < FUEL VALVES » TURBO MACHINERY

HOT AIR VALVES  hvirol

l.-“--'-‘-l-—h-l--‘

—— — — — —— — — — —— —— —— " aE T S T I s el e e

BURBANK, CALIFORNIA « Awviation Subsidiary of CRANE co.

&0

NEW AVIONIC
PRODUCTS

Components & Devices

® S5iz¢ 8 servo motor, I'vpe 5-M, and
motor-generator, T'vpe 5-M-G, measure
only 3 . dia, x & and 11 m. respec-
tivelv.  Motor operates from 26 v,
has free speed of 6,700 rpm, stall torgue
of 20 m. oz, rotor mertia or 0.5 gr.
cm.®,  lither or both phases can be
wound for any desired voltage up to

32 volts,. The Size S motos ":.1|art1m

: - 1?- l‘+
unit has similar characteristics, excepl
that rotor moertia is 0.6 gr. cm.’, Tach
gencrator output is 0.3 v./1,000 rpm,

requires power input of 1.8 watts, and
has a 5 degrec ]‘J||;t!-;:.' shift with 0.02
vilts at I|I1|]-, Manutacturer also makes
1l |J]1t“ A bransistor servo |||t'|:|]i!_|u'-.
For {l:li'n.lnif the motors, | ransicon] C LOrp.,
I"|.1'l'H['L]lE,"-1ILE f"'l.|[|1|.|!ln|||[_1'-. Counby),
Penna. d | '

e Servo amplifiers, 400 cops., suitable
for airbome use, are now avatlable
a4 lime of umits rated 2. 4. and 10 watts.
Compinion power &-.t!|‘}]:|'|i1"-. and maodua-

lators arc also available. Servomech-
anisims. Inc.. astern Eumpnncnta v,

(25 Mam St., Westbuary, L. 1, N X,

¢ Sub-miniature precision wire-wound
resistor, Tyvpe 128A, Senes PH, 15 en-
capsulated m-LI reportedly meets MIL-
R-O93A.  Operating temperature  range
i —65C to 125C, temperature co-
cfhicient is 0.0022% per deg. C, resist-
AN u_iurtu is 0.05% . and units are
rated for 0.25 watts, derating to (0.1
watt at 125C. Maximum resistance 1s
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30,000 ohms. Unit maasares 016 In.
dia. x 0.5 in. Hycor Co., Inc,, 12970
Bradley Awve., Svlmar, Calif,

e Airborne d.c. power supply, Tvpe

28V100, operates from 200 v., 3-phase,
400 eps., delivers 100 amps of 28 v, d.c.
Output varics between 25 v., when oper-
ating from 195 v. line and dehiverning
100 amps, to 30.5 v. at no load from a

210 v. line. Unit is rated for continu-
ous operation at 100C, sea level, to 20C
at 60,000 feet, Device weighs under
17 Ib. Chatham FElectronics, Aircraff
Equipment Dept., Livingston, N. ].

o Sub-miniature gas-filled snap switches,
Series 6100, are rated 5 amps resistive,
3 amps inductive, 2 amps motor load,

cither 28 vud.e, or 110 va.e. Manutace-

turer reports new switches meet MIL-
5-6743 and vibration spec MIL-E-3272,
Procedure 1. Contract arrangement 1s
SPDT. Like 15 quoted at 100,000
cveles., Havden Switeh, Inc., 356 do.
Leonard St., Waterbury 20, Conn,

® Hydrogen thyratron, Twvpe PL-165,
has peak plate xrrli ige of 12 kv., peak
|:]1tL current of 325 amps. Tube meas-
ures 2,56 in, dia, x 6.25 in., including
base. Penta Laboratorics, |1Il’.“.. Santa

Barhara, Calif,

® Magnetically tuned vanable inducator,
for low-frequency applications, 1s avail-
able with inductance ranges of 1,000
hennies and higher and a ’ruumr ringe
of £10%. Adjustment of inductance
is accomphished by screwdrniver, which
changes position of two permanent
magnets. Bumell & Co., Inc.,, 45 War-
burton Ave., Yonkers, N. Y.

Instrumentation

* Telemetering  accelerometer  Model
A-TT, employing a variable inductance
type transducer for NL/IPM telemeter-
g, 1s available with measuring ranges
of =] G to 100 . Units are
damped to 0.7 critical over tempera-
ture range of —65F to 1601. North
Amencan Instruments, Inc., 2420 N,
Lake Ave., Altadena, Calf.

® Integrating gvro, Model 1-16G, rate
ayro, Maodel 10-RG, and pendulous
accclerometer, NModel 10-A; fully floated
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AIRCRAFT TRANSDUCERS

@l PRESSURE OPERATED POTENTIOMETERS

Outputs: Linear and nonlinear functions of
applied pressure.

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

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

Construction: Hermetically sealed.

Write for Pressure Operated Polentiometer Bulletin

@l ULTRA-SENSITIVE PRESSURE SYSTEM

Output: 50 volts at full scale,

Range: == 34 psi, differential,

Resolution: 1 X 1079 psid.

Zero stobility: 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

4l rATE OF CLIMB

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.

Write for Vertical Speed Transducer Bulletin

- 4l RESISTANCE THERMOMETERS

Resistance: 5 1o 500 ohms at 32°F,

Materials: Platinum or nickel.

Range: — 350 to ~2000°F.

Types: Liquid, surface, gas.

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

Write for Resistance Thermometers Bulletin

"For Transducers See Trans-Sonics"

7%-3%, Ine.

77 FOREST STREET * BEDFORD, MASSACHUSETTS
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United

specifies Skydrol
for entire

new Jet fleet

In one of the largest commereial
jet orders ever placed with one
manufscturer, United Air Lines
recently purchased thirty Doug-
las DC-8s for delivery starting in
1959, To help assure maximum
operating safety and efficiency
for these jets, United specified a
fire-resistant Skydrol Auid for the
hydraulic system (Skydrol 500).

it superior for use in jets. Skydrol
is the only fire-resistant fuid
approved by the €. A. A, —
outlasts, owlperforms petroleum
fluids . . . providing higher lu-
bricity for longer hydraulic com-
ponent life,

Whatever your needs in hydrau-
lic fluids, there's a Skydrol to do
the job best. For more facts,
write: Organie Chemicals Divi-
sion, MONSANTO CHEMICAL
COMPANY, Box SKD-5,
ot. Louls, Missouri.

The same advantages that make
Skydrol the preferred fire-resist-
ant synthetic hydraulie fluid in
piston engine aireraft, also make

THE DOUGLAS DC-8, powered by four P&W J-57 engines, will
carry 112-140 passengers and 7000 Ibs. of freight over 3000 miles

non-stop at speeds up to 270 m.p.h. Seat-mile costs of operating
these jets moy even be less than latest piston types.

34 MAJOR AIRLINES NOW USING SKYDROL

ARAMCO

LAl AIRWORK, LTD,

ANA U.S.AF. NORTHEAST
LASCA BOAC. MORTHWEST
SLICK NATIONAL AIGLE AZUR e
JAL PANAGRA CATHAY PACIFIC MONSAN’[‘O
PAL WESTERN CONTINENTAL
AU ALITALIA FLYING TIGER
KLM SWISSAIR PAN AMERICAN
N UNITED CANADIAN PACIFIC
AMERICAN
TA BRANIFE.  AIRCONCE CAX WHERE CREATIVE CHEMISTRY
UAT DELTA TRANS-CARIBBEAN WORKS WONDERS FOR YOU

Skydrol: Reg. U. 5. Pal. OFff,

b2

and hermetically sealed, are being un-
veiled this month by Reeves Instrument
Corp. at the national IRE convention

m New York.

e RI" pre-ampliher, Model APA-2) for
anproving  the signal-to-noise ratio of
i i‘-L'iE:H|1_1'|:_'r[|1£;’I TCCCIVC operating 1
the 215-235 me, band. Addition of
the pre-amp to a recemver with t_xl'.n:'r_':ﬂ
10 db. noise hgure produces a signal-to-

— ——

@ e |

'.r..-'

H“i:"-f_' J-.”IPTU'I.'L"IIIL'”' f.,"'”l”i]i_l[il]]][_' tll H f!'..l -
told merease i transmitter powes g
cording to manufacturer, Deviee weizhs
123 1b., operates from 115 v, 60 _ps.
power.  Applicd  Science  Corp. ol
Princeton, P. . Box 4. Prnceton,
o

e Ultra-sensitive accelerometer, Maodel
R-1450, tor measuning lincar acceler
tions as small as 0.002 G. has a nriv
mum range of =(.1 G, Total calilyzs
tion error is quoted at 2%.  Unil «n

be operated at temperatures up to 325010
and 15 available with  potentiometer
pick-off, Cedar Enginecring, Inc., 5506
W. 36th 5t., Mimneapolis 16, Minn.

Computers &
Data Processing

¢ Computer drift compensation switch,
for use with analog computers, con-
necks a single a.c. compensating am-
plifier in sequence to a number of d.c.
amplifiers for zero drft or offset com-
pensation,  Unit has two poles and 15
avatlable with 60 or SO make-before-
break contacts per pole at sampling
specds ranging from 3% to 4 rps. Phas
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ing hetween poles is adjustable.  Ap-
plicd Science Corp. of Princeton, P.O).

Box 44, Princeton, N, J.

e Magnetic memory core matrices, in
standard frame sizes of 10x10, 16x16,
32x32, or 6O4x64 cores, completely
wired, are available with either Ferra-

mic S-1 or 8-3 memory cores. The de-
vices have one “X," one “Y,” one 2
and one sense winding through cach
core. General Ceramics Corp., Keasbey,
N. J.

& Codescriber for c rtling magnetic tapes
for use m digital computers contains
arithmetic circuits for address modifica-
tion, visual indicators for decimal, digit,
readout, and  register display.  Auto-

ThE -11_1"“;"“”'.1

matic function buttons are provided for
automatically inserting all repetitive data
as well as sub-routine call-up. Longistics
Research, Ine., Redondo Beach, Calif.

® Low-frequency noise generator, for
use with d.c. analog computers, can
simulate air turbulence, mdar noise,
vibration and other noise interferences,
Generator output 15 a rectangular wave-
form of constant ump'[itm:lu and random
width which is easily hltered to pro-
vide a wide vaniety of power spectrums
and amplitude distributions. Unit does
not include power supply or reference
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REVERE
FLOW
SWITCHES

GLASWITCH

Know whether fuel flow is
' safely above required mini-
- mum with this Revere flow
switch. Only moving part is
the float...non-absorbent for
long-time accuracy. Perma-
nent magnets in float actuate
hermetically sealed Glaswitch*
at preset minimum rate. Com-
pact...low pressure drop. For
a range of flow rates and
' pressures,

PERMANENT
MAGMET

NYLON
SENSING 42
MECHANISM (8¢

SPECIFICATIONS — F-8290 Flow Switch (typical)

Flow: 1.5 GPM
Weight: 0.70 Ib.
Operating Pressure: 70 P3IG
Temperature Range: —&5°F to 200°F

e < e i A L R L e
SPECIFICATIONS —F-21110 Flow Switch (typical)

Flow: 3000 PPH minimum
Weight: 1.251b.

Operating Pressure: 35 PSIG
Temperature Range: —65°Fto 165°F

- " & B = & & ® & % & ® § & ® 8 & & =

—

Know when a fuel line runs dry
... this Revere flow switch
flashes a pilot light. Uses @
venturi to create differential
head during fuel flow to fill
float cavity; this causes float
and magnet assembly to actu-
ate hermetically sealed
Glaswitch®. Air replacing fuel
in line drains switch cavity re-
versing switch action. Small
size . . . low pressure drop.

GLASWITCH

FLOAT ond ™ §
MAGNET ASSEMBLY

 Trad :
rademark Designed for aviation fuels. Conform to

MIL-F-5572, MIL-F-5616 and MIL-F-5624A

as well as applicoble requirements of

Ask for Engineering Bulletins 1055 and MIL-E-5272 and MIL-F-8615.

1059 describing these Revere Flow Swil-
ches. Other types available,

CORPORATION OF AMERICA °

WALLINGFORD, CONNECTICUT A Subsidiary of Neptune Meter Company
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source. Generator is designed to plug
into a power supply chassis or into an
Electronics Associates servo mounting
rick. J. B. Rea Co., 1723 Claverheld
Blvd., Santa Monica, Calif,

Laboratory Equipment

* Crystal frequency synthesizer, Serics
182, can produce 2,000 to 20,000 dis-
crete frequencies  with  accuracy  of
LO0O1% and zero error resctability,
aynthesizer comes in  three models.
covering  frequency ranges of 185 to
36 me, 72 to 144 me., and 215 to

410 me,, and can be operated by un-
skilled personnel,

Apphecation data 1s available in Bul-
letin 182, Manson Laboratories, 207
Greenwich Ave., Stamford, Conn.

ACCURACY!

Each month, hundreds of
Whittaker gyros are used in the
missiles which are so vital
to our nation's defense.

Y Accuracy in this project is

of critical importance,
Whittaker gyros meet these
A requirements with a rejection

o rate of less than 2%,
3 Whittaker Gyro will
f be pleased to place
its experience and facilities

¥

CORPORATION
VAN NUYS, CALIFORNIA
BTAMLEY 7-558511

J at your disposal.

| Whitlaker Gyro

DIVISION OF TELECOMPUTING

*

® Servoscope, a combined multiple-
signal penerator and phase angle indi-
cator, indicates phase angle with error
of no more than 1 deg.  Available signal
outputs include sineusoidal modulation
in a suppressed carrier envelope, sine

and square waves. A matched fve-inch
cathode ray indicator, available with
the Servoscope, offers high  stability.
Servo Corp. of America, 20-20 Jericho
Tumpike, New Ilvde Park, L. 1., N. Y.

e Standing wave detector, for measuring
bandwidth, covers range of 5.85 to 90
kme. using two different carriages and
nine different waveguide blocks and
probes. A hve-point carriage suspension

2

assures  maximum linearity of probe
motion and carrtage speed can be vared
over wide limats,  DeMomav-Bonardi,
7580 So. Arrovo Parkway, Pasadena,

Calif.

High-Speed Recorder

New  highspeed startstop tape data re-
corder reportedly gets up to 60 in./sec.
speed  within six  milliseconds, with tape
Slmml ful]}- stabilized to provide less than
0.15¢ rms, wow and Autter in less than 30
ms. Tape s 1 in. wide, can handle, 14 chan-
nels, and has bandwidth of 300 to 100,000
cps. A-V Manufacturing Corp., 730 Fifth
Ave.,, New York 19, N. Y.
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What appears to be a kingsize frankfurter is actually a sequence photo of Navy lighter-
than-airship XZS2G-1 making a touch-and-go landing to check action of the single strut
landing gear. Dual impact of the gondola mass and the airship body required special
metering of the oleo strut’s orifices, Picture was taken with a Flight Analyzer Camera made
by Sherman Fairchild & Associates, (AW June 8, 1953, p. 55).

New Se_l-f-Aligning Nuts.

For Wing Assemblies

New, sclbaligning nuts wlich allow
wing skin to be assembled parallel to
forged nibs without additional machin-
ing or shimming to compensate for
wing taper or airfoil curvature are being
placed in production by the Elastic
Stop Nut Corp. of America.

Incorporation of the ball-joint prin-
ciple i the assembly allows the self-
aligning fastener to pick up bolts which
are deflected as much as § deg. from
centerline in any direction. A total
Aoat of .020 in. allows for bolt hole
misalignment in any direction. The
manufacturer cites these advantages:
¢ Reduced assembly time because time-
consuming shimming is virtually elimi-
nated. The self-aligning nut is installed
as quickly as any ESNA anchor or gang
channel nut.
® Lower production costs result from
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climination of multi-dimensional flange
milling and the complex machinery re
quired to do such work.

I'eatures of the nut include concave
seat alloy steel nut body mating with
an aluminum allov swivel base to pro-
vide tilting and floating action. Lugs
on nut body allows for self-wrenching.
The ESNA LH offset, self-locking crown
prevents bolt from loosening.

Labeled type 2822 self-aligning fas-
tener, the nut meets spec AN-N-10.
It meets the twist-out and push-out re-
quirements of MIL-N-25027 (ASG).

Nuts will be manufactured m anchor
nut (thread sizes 10-32, }-28, 5/16-24)
and gang channel (thread sizes -28,
5/16-24) types for both moderate and
clevated temperatures.

High Speed Parachute

Van Nuys, Calif.="Skysail,” a para-
chute designed to allow bailouts at ulti-
mate altitndes of today’s aircraft and at
transonic speeds, is under development
for the U. 5. Navy by Radioplane Co., a
subsidiary of Northrop Aircraft.

Using knowledge gained in developing
parachutes for target drone and guided
missile recovery, Radioplane has devised
a concentrie cloth ring canopy assembled
from specially shaped panel sections,
Harness changes spreading the area of
opening shock on the wearer are incorpo-
rated, as well as costom sizing the wearer
and a parachute pack designed to be safe
against inadvertant air blast opening when
the wearer bails out. Tests are being
conducted at El Centro Naval Air Sta-
tion.

|  Mathematicians

AIRCRAFT—|
ENGINEERS
WANTED

FOLLOWING

POSITIONS
Open For

Immediate
Employment

e Aerodynamicist

e Dynamics Engineers
e Electronics Engineers
e Electrical Engineers
e Hydraulics Engineers
e Weight Engineers

e Stress Engineers

ALSO

e Physicists

Hayes is one of the largest
aircraft facilities in the United
States, located in sunny South
where industrial development
leads the Nation. List your quali-
fications for any position shown
above and mail to A. V. Welsh,

Employment Manager,

AIRCRAFT CORPORATION

P. O. BOX 2287
BIRMINGHAM, ALABAMA
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BUSINESS FLYING

CESSMNA 620 FUSELAGE, which will have a specially Ih:!:‘igllt‘d AiRescarch cabin pressurization amt has been fully load-tested.

Cessna Completes 620 Tests, Prepares

Matimg of major assemblies of Cessna
Aarcraft Co.'s prototvpe Model 620
four-engine  pressunzed  business trans
port will begin withun the next 30 days
at Wichita, Kan.. following the suc
cessful  completion  of more than
vear's detailed testing of varions com-
ponents and systems.

The new Cessna, carrving i price tag

somewhere withmn the S300,000 range.

will seat from seven to 10

Company officials Tast week declined
fO e 4 "-PL'L"I-FIL' Hight date for the
new  transport, emphasizing that it s
not a rush project.
statement came from Cessna president
Dwane Walluce who would sav onlh
that the airplane will he airhorne *“in
the near future.”

Aside from the companv's normalh

LANDING GEAR MOCKUP (nose gear in center) has undergone 4,500 complete test cyeles.

56

Il;l:-'-.'i_']'lf__:t']'ﬁ.

I'he most definite

conscrvitive approach on all of its new
aircraft, an amportant  factor s the
proving and installation of much new
Lt|lli[:-tlTL'11t- This includes Continental’s
s20-hp. geared  and  supercharged
Ga0)526 ]:t:xulplmh which will pro-
vide 290 maximum  continuous  horse
power, and the specially designed Ar
Research gas turbine cabin ]:rl:,.*-.'-.HI.'].-’I
biom unt, u]mh also provides heating
and air conditioning on the ground as
well as aloft, - -

Structural tests, considerably exceed-
mg  Civil  Acronautics Admmistration
requirements, already have been com-
pleted on the tail surfaces, nose gear,
fuselage and pressurized section. The
tricvele landing gear, the hvdranlic and
clectrical systems and other components
have undergone complete  functional
tests nn;]llz;hn,g 4,300 cvcles of opera-
tion. The wimg 15 now n the final
phases of testing and assembly.

An engine and nacelle mockup |1t-
been tested outdoors for a vear and :
half in co-operation with Einntiuuntu].
Trials include engime and propeller en-
durance and vibration survevs,

Preliminary design specifications for
the 620 indicate that it wil cruise at
233 mph. at 15,000 ft. on 70% cruise
power and will have a top speed of 269
mph. at 15,000 ft. It will have an
allowance of approximately 275 1b. for
navigation and communications gear to
be located in airline-tvpe racks aft of
the cockpit,

I'uel capacitv exceedmg 400 gallons
will be located in umf'lflp tanks and
outer wing panel bladder tanks; no tuel
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WING (left) fitted with tip tanks and engine nacelles, nears end of tests, Engine and cowl mockup (right) is tested outdoors.

Assembly

will be stored between the inboard en-
omes and the fuselage. An additional
safety feature is location of 62% of the
airplanc’s entire gross weight below the
passenger compartment.

Cessna Ships 283
Planes in March

Business and utility aireraft industry
delivered nearly 600 airplanes in Febru-
ary valued at more than $8.5 million
compared with 532 aircraft worth just
over $8 million the previous month
(box, right).

Cessna mamtained its lead in net
billings and number of planes delivered,
the Aviatron WEEK survey shows, ship-
ping 2583 aircraft valued at over 537‘
mullion. Beech topped Piper i billings,
~2.4 million plus compared with the
latter’s ~.|;|ﬂ]1’rh over $Z2 million. Plane
deliveries were 67 and 214 respectively.

The Cessna lead 15 expected to take
a further jump as deliveries mount on
its new Model 182 with tricvele landing
gear—some 100 of these IIrp]mu were
to be turned out m March. Advent of
the 182 will probably effect output of
its tailwheel-type sistership, the 180,
just as the 172 has overtaken the 170.

Emergence of newcomers, such as
Champion—producing a modernized
version of the Aeronca Champion—
Helio and Roval Aircraft Corp., is help-
ing to swell the deliveries. If the E‘lll‘
I'LTI[' piace of deliveries is maintained, |
is apparent that this year the |11dustn
will deliver well over 6,000 aircraft.
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U. 5. BUSINESS & UTILITY AIRCRAFT SHIPMENTS

(Jan,-Feb. 1956)

Aircraft Builder's Net Billing Price
Feb. Jan. Feb. Jan. I
Aero Design 560-A . . 7 g $417, Eﬂﬂ $670,500
Beech Bonanza. .. 47 37
Super 18. i 7 & 2,425,096 1,807,600
Twin-Bonanza. . . . 13 B
Collair A-5A. ......... 0 0
F RN 4 0 11,008 0
Comaic 480 Twin-Novion® 3 | 4 103,000 166,000
e R | 6 20
TP aisaiaina] 150 132 3,242,710.58 2,859,342.20 I
TR v o 105 15
-y |1 (RPTRR 29 21
E AR 5:vi5.476 wrsiwin Y’ 19 53,000 59,500
Helm
H-391B Courler. .. . .. ? 3 46,000 69,000
Lear |
Learstar Mk, 1. ..... 0 1 0 lﬂﬂﬂﬂﬂ
Moaney
Model 20........... 1 5 11,402.50 50,137
Piper
SuperCub........... Fh a7
Tri-Pacer. . .......... 104 105 2,061,916.65 | 1,815,474
Apache. . . . e 39 32
Royal
E-nrul Gull P- 13-:‘.':-L 2 2 | 149,000 149,000
Taylorcraft
ourist A15A . ... ... 0 0
Model 20........... 1 3 9,585.80 27,568
Tn;als ................. 596 532 | $8,529,919.53 | $8,074,121.20
E-uurce Compiled I:--{ AVIATION WEEK from manufacturer's reports. Mote: Cessna
ltﬂplmd retail price for January shipments (AW Mar. 19, p. 63); comected data is listed
above.
67



DARNELL

CASTERS & WHEELS

FOR YOUR
COPY!

made in all sizes in both swivel
and stationary types

turnished with either semi-steel
or rubber tread wheels

assures maximum floor protection
and reduces wear on equipment
plus an appreciable increase in
employee efficiency

DARNELL CORPORATION,

LTD.

DOWHNEY (LO5S ANGELES COUNTY) CALIFORMIA
60 WALKER STREET, NEW YORK 1), HEW YORK
14 HORTH CLINTOM STREET, CHICAGOD &, ILLINOIS

CONYERTED HUDSOMN exccutive transport has lost all resemblance to former bomber.

Surplus Lockheed Hudsons Used

As Lodestar-Conversion Source

A new source for Lockheed Lodestar
executive transports has opened up
Ihr:}ugh an  extensive conversion of
World War 1l surplus Lockheed Hud-
son bombers to L 15-36 conhguration
by Gordon B. Hamilton & Co,, Tucson,
Anz.

First of the converted Hudson Mk. 3s
was scheduled to he delivered in March
to Giddings & Lewis Machine Tool
Co., Fond du Lac, Wis,

Hamilton has purchased five Hud-
sons from Arctic Airlines, where they
had been used for aerial survey and
photography work in Canada. The air-
craft incorporate the heavier structure
of late-model Hudsons similar to the
late-model Lodestars and were approved
for military operations up to 23,500 1b.

6,000-1b. Payload

Hamilton, whose conversion provides
a Lodestar weighing 11,100 1b. empty,
hopes to hold ]n'[:.fu:r and radio weight
tor 2,400 1b., which would give the planc
a 6,000-1b. pavload |11Lll.ulmt= full fuel
load and lH PASSENEETS, The G ildings
& Lewis Lodestar will have dual airline-
tvpe ommni, dual marker beacon, dual
automatic  direction fAnders.  S0-watt
VHF transceiver and a high-hdehty
sound svstem,

Hamilton's Lodestars are powered by
Wright R1820-72\V engines delivering
1,350 hp. on takeoff with Hamilton
Standard 33D50  propellers.  During
Civil Aeronautics Administration flight
tests, the airplane indicated 218 knots
at METO power at §,000 ft. Normal
cruise speed has heen 186 knots at
10,000 ft. with 31.5-in. manifold pres-
surec and 2,150 rpm. Under normal
power, the airplane reportedly  has
reached a true airspeed of approximately
228 knots at 10,000 ft., standard tem-
perature, at a gross weight of 17,000 1b.

Rebuilding the Hudsons had to be
accomplished via a licensing agreement
with Lockheed since Hamilton is using
aircraft parts applicable to the Lodestar
and bwlding a new plane assembled
froom these ]':-Iﬂ,‘n in addition to the other
structural and aerodynamic considera-
tions imvolved. CAA advised the con-
version center that the Hudson was un-
airworthy for civilian vse and could not
be licensed: therefore a complete re-
vision to Lodestar configuration was
necessary,

Longer Fuselage

Gordon B. Hamilton, president of
the conversion service, was a Lockheed
representative detailed to the vanous
Lodestar  mihitary  versions and  awas
familiar with its imitiation. He points
out that the first Lodestars actually were
Lockheed 14s which Lockheed took off
the production ling, adding 66 in. to the
fusclage at station 251, Other changes
mcloded rsing the hornzontal tail 8
. and adding trailing edge wing exten-
sions. sometimes called "f};lfﬁﬁ'iilgﬁ." LD
improve the airflow across the tail area.

His conversion mamtams a maxinum
fuselage depth at Station 147, as on the
Model 14, rather than at Station 188
as on the Lodestar, Hamilton's L‘I]gi-
neers believe the Lodestar's extra 13-in.
depth at thas station may be lLt.prJ-nt.lhlL
Fnr the need for' trailing edge wing ex-
tensions to comrect the aircraft’s tend.
ency to porpoise. If so, the condition
probably is marginal, because it does not
exist after the removal of the batwings,
according to Hamilton. Removal “of
these wing sections increases Lodestar
Cruise H]'}LL{I bv approximatcly 10 mph.

Prototype Hudson-to-Lodestar  con-
version was completed early last De-
cember and granted a CAA airworthi-
Ness ELTTIFLH‘L under standard catcgorv,

AVIATION WEEK, April 2, 1956

EASE OF MAINTENANCE of new Beech 73 jet trainer is indicated in exploded view showing how components separate from airframe,

Beech Grooms New Jet Trainer for Tour

Beeeh Aircraft Corp. by last week
iud completed a major portion of the
flight test program on its Model 73
w.-n-pl;lu; jet trainer and had formulated
plans to send the arcratt from the com-
I‘:;m}‘a Wichita, Kan., f:lL‘l:rrj.' on i
demonstration tour of U.S. military
lases.

Indications are that Navv test pilots
will get the frst chance to u]n.c.L the
trainer’s characteristics when the tour
begins within the next few weeks. Pilots
of the Air Force, Navy and Armv al-
ready have flown the plane from the
factorv site. The Roval Canadian Air
'orce also has indicated mterest in the
new tramer.

The company has completed Model
73 stabihitv and performance fight
checks. Ruuirnm" are structural-dem-
omstration and cruise-control trials. The
prototype has been Aown over 100 hours
during approximately 125 flights since
its m]tml takeoff last December 18,

Phase 1 Tests

Phase 1 fhight trials included:
e 5pin tests i which the aircraft was
spun up to 105 turns in one day with

as many as 11 turns i one test. Spin SIMILARITY of jet trainer (left) to piston-powered T-34 predecessors is evident,
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CLAM-SH ELI.. EAHﬂFT covering both tutlplt'i i power- Fll:..l'll.]tt.ﬂ EI.I.EI'I has tested lightweight ejection seats should customer want them.

trials mn cight dayvs, and pilot reports
mdicate  recovery wis normal - using
standard technique. Spins were made
with and without ¢jection seats and at
all center-of-gravity configurations.  In-
verted spins were included in this phase.
e Stability trials were successfully made
covering  longitudinal, lateral and  di-
rectional phases.
¢ Performance checks mcluded fving
the airplane at speeds exceeding 285
mph. and at altitudes cxceedimg 24,000
ft. The airplane was fown at over its
maximum gross weight of 4,521 1h, En-
durance trials indicate that the Model
73 has a range of 2.15 hours carrving
150 gal. of fucl.

Speed brakes have heen mstalled on
the trainer’s wings. I'light tests reports
sy they have effected rapid deceleration
with no pitch change or buffeting even
at 345 mph, The urpllm also has been
Hown in an mverted position for a full
minute at normal power without caus-
ing engine flameout or drop in oil pres-
SUTE,

Structural Trials

The structural  demonstration  trials
will mclude svmmetneal and  rolling
pullouts at six G's at 356 knots. Dives
and pullouts will be made at maximam
speeds.

The company Lm]:lh isizes that they
envision the Nodel 73 as a military
trainer and that thev are not consider-
mg any civilian-market sales.

lkﬂﬂuul as a jet replacement for the
piston- |:-m'1crf.|:l Beech 'T-34 Mentor,
now the standard primary trainer for
USAIF, Navy and numerous foreign gov-
cmments, the Model 73 un]'mrhu
many  1-34  charactenstics  and  uses
many of its components,

F'nu.Lr;]'I mt 15 a single Contimental
J69-T-9, an improved version of the
I'rench Turbomeca Marbore 11, deliver-
mg approximately 920 Ib. thrust, in-
stalled aft of the rear cockpit and acces-
sible by “breaking” the fuselage just
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forward of the trailing cdges of the
wings. Rear fuselage can be separated
in eight minutes.

The Model 73 has approximately the
same dimensions as the T-34. 1 meas-
ures 32-ft. 9-in. span, is 30-ft, 2-in.
long and is 9-ft. 11-in. high. Empty
weight is 2,925 Ib, It is designed for
an ultimate load of 11.25Gs.

High speed at 15,000 ft. is 295 mph.
and cruise speed is 245 mph. Dive speed
is 500 mph. Rate of climb is stated to
be 1,400 fpm.

There are two bladder-tvpe fuel cells
n t-uth wing connected to a central
sump. Fuel gaging svstem is of a capaci-
tnce type. Other equipment includes
clectricallv operated trim tabs operated
from the control stick, a one-piece clam-
shell type power-operated cockpit canopy
and a nickle-clad battery that climinates
the need for an auxibary ground-tvpe
starter,

PRIVATE LINES

Purchase of Mid States Manufactur-
ing Co,, Pittsburg, Kan, by Helio Air-
craft Corp.. Norwood, Mass., is ex-
pected to be announced soon.  Mid
States has been producing the four-
placc Counier business plane uudLr
license from Lchio (AW Aug, 22, 1955
p. 81).

First Super Aero Commander 680 de-
livery was made late in March by Aero
Design & ]'Ingim:r:ring Corp.,, Okla-
homa City, to Long Manufacturing
Co., Tarboro, N. C.

Curtiss OX-5 Jenny World War 1

trainer, said to be in good condition
except tor fabric, is offered for sale by
Robert R, Pfeil, 201 W. 4th, Tavlor,

1oy,

Cessna Gives New 182 Fast Buildup

Production of the new Cessna 182 four-place business plane, a tricyele gear development
of the 180, has been speeded up since initial output of about 40 planes in February to
some 100 aireraft in March, Outpat will be stabilized at seven planes per working day.
Priced at 513,750, the 182 cruises at over 158 mph, on 70% power. Powerplant is a
230-hp. Continental 0470-L. Deliveries are being made concurrently with nationwide

showings at distributors to end this month.

The tricvele 182 complements the new

tricyele 172 to round ont the company’s 1956 line,
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CAB Report on Executive-Plane Crash

Fuel-Tank Explosion Downs Private A-26

At 2117, October 3, 1955, a Douglas
A-26C, N 67148, owned and operated by
the Great Lakes Carbon  Corporation,
crashed two miles northwest of Umon City,
Oklahoma, following structural failore re-
sulting from a midair explosion,

All four occupants, Captain Joseph W
Whitney, Iirst Ofhcer John E. McBnde,
and passengers Mr, and Mrs, George Skakel,
Sr., received fatal injuries. The aircraft was
dntn}ud by impact and ground fire.

On October 3, 1955, the Douglas A-26C,
N 67148, {1L|:|.irh;.-'.i its home base, Bridge-
port, Connecticut, at 1245 with a crew
only, consisting of anhm Joseph W, Whit-
ney and First Ofhcer John E, "I.'ILHndL A
stop was made at White Plains, New York,
to pick up a passenger, Mrs, Eenrge Skakel,
sr. The flight then proceeded to LaGuardia
Iield where Mr. George Skakel, Sr., an
offictal of Great Lakes Carbon Corporation,
boarded the aircraft,

N 67148 departed LaGuardia at 1346 for
Tulsa, Oklahoma, under Visual Flight Rules
and no Might plan was hled. After landing
at Tulsa the aircraft was refueled with 906
oallons of gasoline which filled to capac-
ity both main tanks, the nose tank and the
rear fuselage tank. Both auxiliary tanks were
full at the time of refueling,

After the pilots were briefed by the Tulsa
U. 5. Weather Burean office, an Instrument
I"light Rules flight plan was filed with the Air
Route Trafhe Center specifying the follow-
ing: Cruising altitnde §,000 feet, Victor
\irway 14 to Oklahoma City, Oklahoma,
Red Airway 24, Victor Airway 12 proceed
direct to Banning, California, Victor Airway
16 to Los Angeles; airspeed 260 knats; time
of departure 2058: en route time 5 hours
md 15 minntes; alternate—Burbank, Califor-
nia Airport; fuel on board—7 hours, At the
time of departure at 2038 Tulsa had a 9,000.
oot ceiling with visihility of 6 miles and
light rain.

A\t 2114 Oklahoma City Airway Com-
munications Station received a call from
N 67148 on 126.7 mes. requesting cancella-
tion of the IFR flight plan and asking for a
landing clearance at Oklahoma City, The
communicator gave the flight the Oklahoma
City special 2100 weather as 10,000 feet
overcast, sky partially obscured; fog; visibility
11 miles, The Right was advised to contact
RAPCON (Radar Approach Control) on
11953 mes, for a clearance to land as IFR
conditions rmm]ui The erew was requested
to advise which 111‘pnrt clearance was dwrt:d
for and the reply was “Will Rogers Field.”

This was the last radio contact with the
thght althongh subsequent attempts to con-
tact it were made by RAPCON.

At approximately 2117 an aircraft, later
identifi J) as W 67148, was observed to crash
on a farm 23 miles northwest of Union
City, Oklahoma, and 23 miles west of Will
Rogers Feld, Oklahoma City, Two explo-

LAl times herein are Central Standard
and are hased on the 24-hour clock,
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vions were heard in the arr prinr ta the crash
and portions of the empennage and foselage
were found :lluug the last three miles . . .

INVESTIGATION

Witnesses several miles north of the
crash site, who observed the aircraft several
hundred feet above the ground, describe two
distinct flashes m its descent to the ground.
Thev also mention a light rain at the time
but no lightning.

Fxamination of the w reckage and ground
marks indicated that the aircraft, mmus the
aft fuselage and tail assembly, had dived to
the ground, in an inverted attitude at nose-
down angle of approximately 45 degrees on
i southeasterly heading.

Disintegration in fight was indicated by
numerous segments of the fuselage shell
and portions of the horizontal stabilizer skin
being found back along the flight path as
far as three miles from the main wreckage.
The main portion of the empennage was
found three-cights of a mile from the main
wreckage, All of the scattered portions of
fuselage structure were from the area aft of
the cabin rear bulkhead.

Examination of these parts gave evidence
of internal explosive forces that had blown
the skin outward or off and distorted the
structure of all empennage components ex-
cept the rudder and the elevators, There
were no indications of heat damage or
fatigue in the aft fuselage wreckage which
could have resulted in failure under loads
less than design.

There was no compression buckling of the
skin and stringers, -:.!;mmt'tcriﬁtir of failures
due to overload. However, there were nu-
merous indications of the aft fusclage shell
having disintegrated because of exeessive
tensile stresses throughout the entire shell
acting both longitudinally and peripherally
at the same time,

The fuselage dismtegrated along rivet
seams, which are areas of least tensile
strength, evidencing a prachically uniform
internal pressure throughout the aft portion
of the fuselage. The aircraft was not
equipped for cabin pressurization,

No evidence was disclosed to suggest fail-
ure or malfunctioning of the engines or pro-
pellers prior to impact.

Examination revealed scorched edges at
the torn holes in the rudder fabric. Blistered
paint was likewise noted at the trailing cedge
of the left elevator. The source of this
flame damage was not associated with the
ground fire,

Destruction of the aircraft forward of the
cabin aft bulkhead by ground fire was ex-
tensive. Major components, including wings,
flaps, ailerons, nose and cockpit areas, con-
trols, instruments, fuel tanks, landing gear,
nacelles, ete., were all accounted for in the
arca adjacent to the point of impact. Ex-
amination disclosed that the wing flaps and
the landing gear were in the retracted posi-
tion at the time of impact.

Ounly the following mstrument I'l..-ﬂ.l'.IIIII:'q
were obtainble; Omni Bearing Selector 232
degrees; Radio Magnetic Indicator—double
pointer 240 degrees, single pomter (ADI)
198 degrees: Zero Reader Selector 140 de-
ETEES; C2 Gyro Compass 246 degrees.

A 125-gallon fuel tank and radio rack
were installed in the aft fusclage without
a vapor seal separating the two units, The
severe fire damage after ground impact pre-
cluded a determination of the condition of
the fuel system components prior to the
accident, The aft fuselage fuel tank vent
line was found with its end fttings failed
from excessive tension. It was established
that the aft fusclage tank was filled to ca-
pacity at the time of departure from Tulsa,
The Tulsa fuel attendant stated the tank
was not overfilled at the time of servicing.

In the tail section of the fuselage, aft of
the rear cabin bulkhead, in addition to the
125-gallon fuel tank, there was installed the
following electrical equipment: (2) ARN.7
compass; (2) loop antenna; (1) MN53B
marker receiver; (1) ARNSA glide path re-
ceiver; (1) RTA-1B command umt (1) A-12
eyrosyn repeater amplifier; (2) Collins 51R,
(2} Collins 17L:2 VHF transmitter; (1) n-
verters: (1) isolation amplifier; (1) R-59B
"IuiL path and (1) BC733 localizer.

\ study of the aircraft records revealed
no pertinent discrepancies. The most re-
cent airframe 100-hour inspection was dated
September 8, 1955, and the aircraft had
flown 14 hours since that time. This in-
spection covered the security of the interior
LL|]1!I:I|'}I'I'IEI'II' such as tank, radio, all lines,

les and A-12 servos of the empennage
and tail compartment. The last line inspec-
tion (at LaGuardia on October 3, 1955) re-
vealed no discrepancies.

\fter the accident a flight check of the
sronnd navigational facilities involved in an
approach to Oklahoma City disclosed normal
operation of all nnts.

Aero Trades, Inc., CAA Approved Repair
Station No, 115, MacArthur Airport, Ron-
konkoma, New York, modificd the aircraft
for passenger carrving. The aircraft was
then certificated by the Civil Aeronantics
\dministration in the limited category
which prohibits the carrving of passengers
for hire.

Their work, accomplished in accordance
with Forms ACA 337 (CAA Repair and
Alteration Form) dated April 4, 1951, and
"qun] 9. 1951, included the following item:

No. 15. Installed Army type 125-gallon
fuel tank in aft section of fuselage (original
installation).

According to records of the Great Lakes
Carbon Corporation Aviation Department,
all Air Force Technical Orders for the A-16
had been received and compliance had been
accomplished.

ANALYSIS

FFacts determined by investigation  dis-
closed that the tail surfaces and fuselage aft
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Screw-Lock Inserts meet AN-N-
5b and MIL-N-25027 military
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For wyears designs requiring
lock nuts or lock wiring have plagued
designers with problems of space,
weight and costs. Each lock nut, even
a small one, takes space, has weight
and costs money. Every bolt locked
with wire requires a through hole in
the head, positioning and wiring, The
simplicity of many a superior design
has been lost due to these cumbersome
methods of fastening,

Now for the first time good designers
can do away with these “design
plaguers.” They can accomplish the
same end results plus a saving of
weight, space and money by a new
revolutionary concept in fasteners—
Heli-Coil Mid-Grip Screw-Lock In-
serts, This new fastener is a stainless
steel wire insert with locking threads.
It can be installed easily and puts the
locking effect inside the tapped hole
— protects the tapped threads for life
—and locks the mating screw or the
bolt with the same torque as a lock
nut. This Screw-Lock Insert not only
provides a stainless steel protecting
thread, locks the screw or bolt, but
most important of all —eliminates the
space and weight of a lock nut—the
wiring necessary in lock wiring.

Heli-Coil Mid-Grip Screw-Lock In-
serts can readily be distinguished from
regular non-locking Heli-Coil Inserts
by their distinctive red color.
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SAFETY

af the bulkhead at the rear end of the cabin
scparated from the airplane in flight.

The manner in which the skin bulged
outward and separated from the horizontal
stabihizers and buolged outward on the fin
could result only from very high internal
pressures, It 1s apparent that the pressures
which caused the disintegration built 1
suddenly and that thes iJliE_EiH:]TI.,'L] in the aft
fusclage. Only an explosion within the aft
f’ll*-t“h!l;;l.' could canse a sudden pressuare 111-
crease of this nature,

Fxplosions from concentrated  sources,
such as sticks of dynamite or containers of
TNT, produce severe shattering and frag
mentation close o the source of 4_1-;|1h|-,5|p11
with E|1'.-L'r1.;1-1'11,_';1 fragmentation as  distance
from the sonrce inereases.  This tvpe  of
l_"-;]}]r1'~.i[1u also leaves soob-like LEL‘]]I':I:'..i‘I"{ m
the structure shattered. Neither of these
chamcteristics was present in this case.

Fuel Fume Ignition

Instead, the fusclage disintegration indi-
cated a particularly uniform pressure such as
15 caused by the ignition of an air-gasoline
mixture which 1 much slower than the
detonation of high [_"'u.]'_l-]rni".'q_"-:_ In addition.
this latter tvpe of explosion does not leave
{]meftw on the stracture,

T he Board therefore concludes that fumes
causcd by leaking fuel were igniteed  In
operation of electrical equipment mstalled in
the aft fusclage.

The scorched fabric and blistered paint
on the tail control surfaces appear to have
heen caused by momentary burning of fuel
which spurted out of the aft fuselage tank
after the hrst l‘."qﬂminn di~;n1]‘rtuﬂ the el
limes, This fuel drenched the taill surfaces
while the tail assembly was still attached
to the main part of the aircraft by means
of control cahles,

This same fuel was probably ignited by
sparks  from disrupted wires of the elec
trical equipment in the aft fuselage which
could well account for the second explo-
sion described by ground witnesses.

The nature of the accident and the fact
that all communications from the fight
were rontine and conducted in a2 normal
tome of voice mdicate that the pilots were
unaware of an immediate emergency, The
reason for discontinuing the fligcht to Cali-
formia and the decision to land at Oklahoms
City conld not be determined

CAB Recommendation

As a result of the mvestigation the Board
recommended to the Civil Aeronautics Ad-
mimistration that all owners and operators
of A-26B and A-26C aircraft be immediately
advised of the possible fire and explosion
hazards imherent i stmilar mstallabions and
that corrective action be taken i::l.[l.lul:]i.'atr_']}'.

\ceordingly, the following notihcation
was torwarded to all Aviation Safety Dis
trict Offices, and to all owners of this model
aircraft; “Investigation recent A-26 accident
mdicates pil-uihh;- hre and explosion hazard
m rear fuselage area. For all A-Z6B and
A-26C aircraft having rear fuselage tank
installed in same compartment with elec-
trical components hiable to sparking the
following  restriction 15 mandatory  until
further notice: Rear fuselage fuel tank shall
be drained, purged, and marked to prohibat
use. Placard cockpit fuel controls and hller
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cap for information pilot and servicing per-
sonnel.”

This notice was followed by AD 35-216-1
which specifies modifications for reactiva-
tion of the rear fuselage tank.

FINDINGS

On the basis of all available evidence the
Board Ands that:

1. Both pilots and the areratt were cur-
rently certihcated,

2. The load of the aircraft was within
eross weight  Tomals and was properly dis-
tributed.

3. Weather was not a factor in the acci-
dent.

4. There was no evidence to mdicate
failure or malfunctioning of the engines or
propellers.

5. Both a fuel tank and muscellancouns
clectrical equipment were installed in the
aft fil."nl.'l.'!.".{_'l.'.

6. The aft fuselage tank was hlled to
capacity shortly before the accident,

1. The fuel svstem components in the aft
fusclage were not separated adequately from
the electrical equipment by a fume-tight
"L-i]].

8. Fumes from gasoling in the aft fuse.
lage pervaded the interior of the horzontal
stabilizer and vertical hn.

9. The inflight ignition of the explosive
fuel-air mixture and resultant pressure surge
i the aft fuselage cansed structoral failure.

10. Followmg the accident immediate
corrective action was taken hv the Civil
veronautics Board and Civil  Acromanbies
\dministration,

PROBABLE CAUSE

The Board determines that the |.'=I'rlt";l|||r
canse of this accident was the loss of the
aircraft’s empennage as a resalt of an om.
I]ight fuel explosion m the aft section of
the fuselage.

By the Civil Aeronantics Board:

Ross Rizley
Joseph P. Adams
Chan Gumey
Harmar ). Denny

SUPPLEMENTAL DATA

The Civil Aeronauties Board was not
ficd of this accident at 0700 October 4,
1935,  An  mveshigation was mmmediately
started in accordance with the provisions
of Section 702 (a) (2) of the Civil Acronan-
tics Act of 1938, as amended.

Aiircraft Operator

The Great Lakes Carbon Corporation, 15
[Fast 45th Street, New York, New York,
purchased their first aircraft in 1946, They
presently own and operate, in addition to
the subject A-26, two Douglas DC-35 and
two Cessna 150,

These aircraft, used to transport company
personnel to numerons points i the United
States, Canada, Mexico and the Caribbean
arca, llew a total of 10.797 hours from 1946
to 1955,

Flight Personnel

¢ Captain Joseph Warren Whitney, age 34,
held a currently effective airline transport
pilot certificate with an appropriate rating
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MILITARY TYPES MD-1 AND MD-2

Accepted standard for both Bureau of Aeronautics and USAF
« Meets all requirements of MIL-R-25410 « Models for high
and low pressure, gaseous and liquid oxygen systems.

Just now going into production is the new high-altitude Bendix Type
2894 Automatic Diluter Demand Pressure Breathing Oxygen Regu-
lator. It's another advancement resulting from pioneering by Bendix
—the world’s most experienced manufacturers of oxygen regulators
and converter svstems, For full details on the new Type 2894, or on
other OxXyZen L‘[IIIi]]-II]l,‘:Ill’.. wrile PIONEER-CENTHRAL DIVISION, BENDIX
AVIATION CORPORATION, DAVENPORT, 1OWA,

Weit Coast Office: 117 E. Providencio, Burbank, Calif,
Export Soles ond Service: Bendix International Divisien, 205 E. 42nd 5., New York 17, N. Y.

?ﬂdy

AVIATION CORPORATION
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HUGHIE'S
F/A/lL/C ON

Research
and Development
at Tucson

The Hugles Research and .I’J:'mrqrpun'.lr.r Laboratories
have nour been extended to Tueson, Arizona,

Il”lr-li.'l':‘ J'-lln'i.' :Jrﬂ.':-r-:.lr.llj' air-to-air Falcon s

presently being Ir.lrmfrn':'ur_,l'[*r the U. 8. Air Foree

ard Canadian comtinental lft:.ﬁ'”:'l:' interceptors.

This is in line with a long-range program
that includes application of the Hughes Falcon to more
add more types of military aireraft.

ENGINEERS
PHYSICISTS

New positions are being ereared in fields of
specialization covering the complete range

of structural, hvdraulic, electronic, and
clectromechanical engincering, Experimental,
:LI]'.ll}'riL‘.lL or Lifﬁi!_’lll abilities will be

required of those who work in these areas.

Scientific Staff Relations

H UG HES

RESEARCH AND DEVELOPMENT LABORATORIES

TUCSON, ARIZONA

SAFETY

for the subject aircraft. lle was emploved
a8 a captain July 26, 1932, '

Captam Whitney had  acenminlated ap-
prosunately 11,500 pilot hours, of whicl
Q00 were m A-20 tvpe aircraft. His last
physical exammation was on September 30,
1955, He passcd a captain s and an mston
ment check on ':';'!.']]!'I.'II'Ih-I.'F 29, 19553,
® First Officer John E, MeBride, age 31,
held a currently efective airline 'I'I.'III|~.|'HII'[
pilot cortificate with appropriate  ratings,
He was cmploved t'-.librurlﬂli]:l. FOr sixty davs
iy 1955, and permanently by the compan
on Aprl 1, 1953,

Mro MeBride had accumulated appro
mately 2,544 pilor hovrs. of which approsi.
nately SO0 were i the tvpe  cquipment
mvolved

fl".. !:'.I"l"'i"r.[ ]li?ﬂ- IL."-E |-'.|'.|'|'|| '1t.|;.'.;'|| L'.".:'.l]llllli.'ll'ir:lll
i April 1955 and lus Tast instroment check
on Septemebr 29, 1953

The Donglas A-26C (limited), N 67145,
bhore manubacturer’s serial number 29229
and was built i 1945 for the U. S, A
Force. It was purchased by Great Lakes
Carbon  Corporation  Julv 26, 1950, and
modificd tor  passenger .l":l.[F:.J'IIE, m  Apnl
1951, Total airframe time as of September
28, 1935, was 2185 hours with 14 honrs
sinee the last TOO-her inspection,

The arerabt was couipped with Pratk and
Whitnev model R2S500-27NI1 cngines and
Fhnmlton Standard  model 25E50 propel-
lers. Time on the congmes and propellers
since overhanl was 122 hours, Time on the
engimes sice the last 100-hour mspection
on Aungnst 11, 1955, was 48 hours.

RCAF's SARAH

This tvpe of Sarah (Search, Resene and
Homing) wnit has been adopted by the
Roval Cinadian Air Foree to facilitate locat-
ing and resening lost or downed ainmen.
The subminiaturized avionic package weighs

38 b, imd is carricd i g pilot’s jacket
pocket. It enables one plane to locate sor-
vivors in a 30,000 square mile area in four
hours, in spite of snow, fog or night, accord-
ing to Canadian Aviation Electronics, Lid.
who stock, service and distribute the equip-
ment in Canada, The two-way radio is de-
signed to survive the most mgged treatinent,
It also may be used as an inner or outer
bheacon transmitter or as a marker to locate
sir-dropped cargo, CAE 15 also developmg.
from the Sarah principle, a position indicator
which operates antomatically if a  plane
crashes, Shown above are (lett to right),
speech unit, battery and  transmitter.  Ad-
dress: P. (), Box 630, Station 0, Ville St.,
Laurent, P. Q.. Canada.
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Twin Cooch Aircraft Division

is a subconfractor for

Boeing, Cessna, Grumman, Martin,
Morth American, Republic

/

s

i

F o
[
a

o
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The Boeing KC-135 jet tanker-transport is of vital importance to
the national defense. The prototype of this airplane—America’s first
jet transport—is shown above. To produce and deliver KC-133s
to the Air Force as rapidly as possible, Boeing enlisted the aid of
Twin Coach Aircraft Division as a subcontractor for major air-
frame assemblies.

This important assignment typifies the way prime contractors rely
on Twin Coach Aircraft Division. For Twin is staffed with experi-
enced aircraft specialists to design and build tooling . . . with
experienced aircraft production personnel . . . under experienced
aircraft supervision and management.

If yvou have an assembly you're thinking of subcontracting, call
Twin Coach Aircraft Division. You'll be secure in the knowledge
that vour assembly will be built by aircraft specialists—by men whose
sole aim is to build to specification . . . on schedule . . . at the lowest
possible cost. AA-1431

Twin Coach helps Boeing
get them in the air

Sﬁﬂm

e

~‘:%‘f TWIN COACH OMPANY

D ivise

BUFFALD, N. Y.

Other divisions of Twin Coach Company make:
FAGEOL VAN AND POMY EXPRESS TRUCKS * FAGEOL GASOLINE AND PROFANE
ENGINES * FAGEOL-LEYLAND DIESEL ENGINES * FAGEOL AEROJET ENGINES

Giant 25-foot
Droop & Rein
universal planer
mill, only one of

its kind in the
country, was
recently installed at
Twin Coach Air-
craft Division.



NEW AVIATION PRODUCTS

parts fitted to adjustable sliding exten-
stons on a flat stmnless steel covered
headband, Insert units are acoustically
cgualized to provide a response level
from 200 c¢ps. to 3.3 ke/s =3 db.

Units have been placed into service
at London Airport and are now standard
for all Brntish airports under Mimistry
of Transport & Civil Aviation jurisdic-
tion.

Amplivox Ltd., Industrial Products
Division, 2 Bentinck St., London, W.1.

Miniature Altitude Switch

Madel GB-300 miniature barometric
pressure switch for fast automatic con-
trol of aircraft electric or electronic
units can be pre-calibrated to open or

Valve for Anti-G Suits

Fully automatic pressure-regulating
valve for use with anti-G suits weighs
less than two pounds and requires no
manual setting. Inlet pressures range
from 10 to 300 psi. Temperatures from
—65 F to + 400 I are permissible.

Alar Products, Inc., 1071 Power Ave.,
Cleveland 14, Ohio.

close a circuit at any altitude from 1,000
to 50,000 ft. with a small differential.
Unit weighs 1.75 to 2 ounces.
Gom Electric Co., Inc., Aircraft Con-
trol Division, Stamford, Conn.

High-Temperature Connector

High-temperature connector GHRI1F-
1H is especially designed for installation
on aircraft fire detection svstems and
for missile applications.

Unit is said to be capable of handling
temperatures of up to 2,000 F, '

Gom Electric Co., Inc., Electronic
Division, Stamford, Conn.

Armament Control Unit

A hermetically-sealed armament con-
trol box automatically schedules correct
sequences of door  opening, rocket-
Linncher extension and other related
tunictions of a firing nussion,

Current rating of five amp. is avail-
able. Box is made of aluminum and
measures 5 in, wide x 5.5 in. long and

Headset Weighs T 0z.

Series 2566 headphone/microphone 3.5 in. deep. Weight is four pounds.
sets weigh approximately seven ounces Electronic Specialty Co., Dept AC,
complete with microphone. Head- 5121 San Femando Rd., Los Angeles
phones are made of molded plastic 39, Calif.
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Hydraulic Test Bench

Hydraulic test bench, designed especi-
ally for Lockheed Aircraft’'s Missile
Dhvision, produces variable fluid-low up
to 20 gpm. with a working pressure
of 3,000 psi. Supplemental pumping
unit will produce fixed volume pressures
up to 5,000 psi. An additional inde-
pendent air-oil booster pump system
pushes static testing pressures to 10,000
psi. Each pressure svstem is individually
gaged.,

Designated Model 54-720, the unit
has controls to automatically compen-
sate for different types of flmds, tem-
perature extremes, vanations in fluid

viscosities, pressures and flows.
Rucker Co., 4700 San Pablo Ave.,
Oakland, Calif.

Pressure Switch for Jets

Model 1400 pressure switch, featur-
ing no-leak tier-tube design, 15 spe-
cihically designed for jet engine use and
other applications where vibration and
temperature are factors.

It can be used for fuel, oil, pneumatic
and hydraulic applications. Umnit em-
plovs either an aluminum or stainless
steel actuator, with present range of
400F and projected design up to 600F.
One moving part is used; there are no
seals, springs or linkages.

Model 1400A is for pressures up to
S00 psi. proof and weighs 0.56 Ib.
Model 14008 to 5,000 psi. proof weighs

d
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This is a cam characterized potentiometer, one
of several in Honeywell's advanced MB-3
Autopilot. By scheduling circuit gains as
functions of the basic flight control parameters,
these Honeywell-made precision potentiometers
help make the aircraft behave at supersonic
speeds. The pilot gets the aeronautical
equivalent of power steering: he applies the
same stick force for a given maneuver,

regardless of the aircraft's speed or altitude.

AERONAUTICAL DIVISION, MINNEAPOLIS-HONEYWELL

17



76

AIRBORNE ELECTRONICS
AND

WEAPON CONTROL SYSTEMS

Instrumentation laberatory

At Ramo-Wooldridge today there exists a wide range

of projeces intended to aid aircraft in navigating to the
vicinity of targets, hnding the targets, destroving them,
and returning salelv to base. Work is under way in such
fields as infrared and microwave detection, information
display, communication and navigation, and analog and Simulators in computing center
digital computing. Some projects are in the laboratory

development stage, some in the Hight test stage, some

in pilot production. Positions are available for scientists and engineers
in these fields of current activity:

[__r'n'.'ci YOLTESS 1% I!.* TR T -:{L‘ . !1“: setalilickme Communications Systems

. i .I - i iy i S 8 ”'”_I of Digital Computers and Control Systems
facilities and operational patterns that are well tailored Airborne Electronic and Control Systems

to the g tie I'E'i,r“f-:f'i-"”l-‘ulf.‘n Dfi.'pi!h.uzfn.’..l! electronic Electronic Instrumentation and Test Equipment

Guided Missile Research and Development
Automation and Dala Processing
Basic Electromic and Aeronautical Research

SYSEEINS work,

The Ramo-Wooldridge Corporation

B7YA0C ARBOR VITAE STAEET, LOS AMGELES 4850, CALIFORMIA

0.65 Ib. Switch body is 3.5 m. long
and diameter is 1.5 in.

Meletron Corp., 950 N. Highland
Ave., Los .e'mgLILE 38, Calif,

Mount for Heavy GCameras

Heavy-dutr camera mount for pre-
cision adjustment of clevation and azi-
muth can handle units such as Mitchell,
Fastex, Maurer, Bell & Howell and
lirge photo-instrumentation and data-
recorders.

A feature i a locking method allow-
ing the camera to be removed from the

mount and later replaced in its exact |

former position without disturbing the
bore-sighting.

Gordon Enterprises, N. Hollywood,
Calif,

ALSO ON THE MARKET

Metering valve, singlestage  torque
motor-driven, converts an electrical sig-
nal to a straight-line gradient response
for either hn:]rm] 1C Hli,nll or pneumatic
applications. Operational pressure s
0 to 1,500 psi.—National Water Likt
Co., 2220 Palmer Ave., Kalamazoo,
Mich.

Chassis kit for construction of equip-
ment prototvpe models uses plastic
mounting boards to provide low dielec-
tric losses and insulation resistance,
Steel sides and end brackets are rust-

o

proofed by cadmium plating; silver-
]Jllt{,{i Mﬂd{r terminal |1ll_ﬂ_'~. are  lac-
quered., Umt 15 5 . wide x 16§ n.
long x 3.5 in. high.—Precision Metal
Products Lu ~H Lhn St., Stonecham
80, Mass.

Duodyne headset produces a “live”
LITLLt of sound transmission by inducing
a five millisecond delay in sound to one
carpiece. Unit weighs 5 oz. and has a
frequency response of 100 to 8,000 Cps.
and I1I:I]JLL]EIIIILL of 15 ohms.—Telex,
Inc., Telex Park, St. Paul 1, Minn.

Miniature d.c. planetary geared motor
with brake, designated Model 1700-1,
has an output of 1 1b. in. Voltage s
25-29«, d.e. normally, current 15 400
amp., stopping angle of eutput shaft is
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marquardt - 4/ nnounces

A NEW PROGRAM OF

4 INDIVIDUAL
/i PROFESSIONAL
DEVELOPMENT

for our Engineers

Individual
guidance

for you by
outstanding
specialists
complemented by

company-supported

= _..*-‘.-.....-..-h--ifli‘-*."""‘“““‘"

educational programs.

""r""""'""""."""'-"."""Fi‘!flli‘li"'l"

Write for details

marquardt’... .

Attention: Professional Personnel }’2
Industrial Relations Department « 16551 Saticoy St., Van Nuys, Calif.

THE WEST'S LARGEST JET ENGINE RESEARCH AND DEVELOPMENT CENTER
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HOLLAND, MICH.

TEMPERATURE

AND HUMIDITY
CHAMBERS

Meets MIL Specs for Temperature and
Humidity cycles with full programming
including MIL-E-5272-A

“F" Series — Front Opening

Ronge: —100° F. to 4-300° F.

Humidity: 10 % to 97 %

Controllable obove ot 35° F. D. P,

1
——

ALTITUDE AHﬂ' TEMFEEHTUHE

.a.lnmdg Up to usnm;u . Range: —150° F. to -+ 500° F.

4, 8, IE and 27 cv. ft. Standard Mu&e!s Available —  Immediate delivery

CDNHAD SUBSIDIARY OF E!AHFTgf’MFE Eéd 4 J;

JA7LC.

141 JEFFERSON 5T., HOLLAND, MICH.

MEMBER OF ENVIRONMENTAL EQUIPMENT INSTITUTE

ARE YOU A TOP-NOTCH
MATERIAILS ENGINEER?

A key position is now open in high temperature
test work at our large, West-coast engineering
and manufacturing company.

I
THE WORK '

You will set up high temperature test programs to obtain:
(1) Mechanical and physical properties, (2) Stress-strain
or load-deformation information, and (3) Creep and |
fatigue data. You will also analyze, evaluate and correlate
experimental data, write technical reports, consult with
design and structures engineers.

EXPERIENCE

We would like you to have 5 to 8 years in stainless steel ‘
and special high temperature alloys with some titanium
experience, and experience with materials testing pro-
cedures. Some stress-analysis background would be
helpful, Education: B.S. or better in engineering or
metallurgy.

discuss the matter of money, and you learn more about
our fine working conditions and “‘fringe’ benefits, we
I feel you will agree. For further information, write:

P=0014, Avintion Week
]1., Wesat 6th "iuul; Los Angeles 17, Calif.

20

We believe this is an outstanding opportunity. After we |

three degrees maximum; unit 15 2 in,

long from mounting fange; weight is

7.5 Ib.=El Ray Motor Co., Inc., 11747

Vose St., N. 1 lollvwood, Calt.
Portable temperature test chamber,
Model TC-2A, 1s designed for produc-
tion line tests of small products, Model
meludes new anticipator-type  thermo-
stat, which provides extremely accurate
temperature control; three-heat selection
switch; welded aluminum construction
and glass-fiber insulation.—Statham De-
velopment Corp., 12411 W, Qlvimpic
Blvd., Los Angeles 64, Calt.

Small solenoid toggle switch COQ-31 is
tlult ned for svstems requinng visual
“on-off” indication. Basic ly it con-
sfsts of a miniature micro-type switch
actuated by a toggle held in position by

Unit 15
environmentally  sealed -k rh]w_ Pio-

neer Division, Bendix Aviation Corp,
Teterboro, N. ].

a solenoid-operated  detent.

Profile miller has a table of 45 x 120
imn., width between columns of 60 in.
and distance between table and spindle
of 21 in. Unit is available in tables
from 48 x 48 in. in increments of 2 ft,
up to 144 . Power feeds are available
with speeds up to 320 in., for trans
verse movement, vertical tracmg, 3060
deg. tracing or three-dimensional tracing
systems.—Morey Machinery Co., Inc,
383 Lafayette St, New York 3, N. Y,

MD-2 capacitor-type fuel quantity gage
tank unit tester combines a servo-op-
crated self-balancing three-terminal ca-
pacitance bridge and an accurate meg-
ohm meter. The bridge is specihcally
designed to measure capacitance  to
values of 5,000 wuf. in three ranges
merements as low as 0.1 unf. Accu-

AVIATION WEEK, April 2, 1956

racy is said to be better than 0.5% of
full scale.=Tclectro Industriecs Corp,,
35-18 37th St., Long Island City 1,
N. Y.

Precision smap switch 15 13 m. long
% . thick and & . wide. Ty
Switch 15 fullv enclosed and has onlh
one moving part. Units are available in
four basic LlL‘-.I”I]‘- varving m operating
force from three to 12 ounces in pin-
operated models and from 1.5 to 12
srams in wirc-operated models.—Detroit
Controls Corp., TvimSwitch Depart-
ment, S00 Union Ave,, Bndgeport,
Conn,

Toggle switch with “eclectric memory™
is a four-pole assembly with one pole
for indicating which circuit was last
operated. Designated 21AT, unit is
designed for positive actuation and to

prevent false signals or operation from
partial movement of the toggle lever—
Micro-Switch  Division, Minne: ipolis-
Honeywell Regulator Co., Freeport, 111

Load cells electrically measure forces
and weights up to 10,000 1b. m com-
pression.  Units are less than 2 in. in
diameter and only 2.75 in, high overall.
Calibration accuracy is mml to be
=+ 1% of full range at any load at 70F.
Resistance across power termunals s
120 ohms.—Baldwin-Lima-Hamilton
Corp., Philadelphia 42, Pa.

Electronic micrometer can be used by
unskilled personnel to check up to
3,500 pieces/hour at tolerances less
than 0.0001, Minitron has an elec-
tronic adjustment enabling mspector to
establish any magnification from 10.-
000 and 1,000—Industrial Guages
Corp., EAM Division, Englewood, 1 ol

W227 mount is applicable to damping
low-frequency vibration common to
laboratory and industrial cquipment,
Designed for a static load deflection of
2.5 m., umt 15 said to have vibration
iH{J]LITiI}]l capacity of 55% and better at
O cps. and over.—Robmson Aviation,
Inc., Teterboro, N. [.
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UNEQUALLED
OPPORTUNITIES
IN ENGINEERING

Now is the time ... Convair is
the place! Yes! If you are
planning for a career in
engineering look to Convair
Pomona, the leader in Electronics,
America's fastest growing young
industry. Now engaged 1n
Design, Development, Engineer-
ing and production of Electronic
equipment and complex weapons
systems. Convair-Pomona is

the country's only exclusive
guided missile plant, with

the most modern, best equipped
engineering facilities. Be

first with Convair, live in

the beautiful Pomona Valley
only minutes from Los Angeles,
the mountain, seashore and
desert playgrounds. Country
living near the city

at its best!

OPERATIONS RESEARCH |

HYDRAULICS Generous travel sllowance

MECHANICAL DESIGN to Engineers who are accepted.

LABORATORY TEST Write now enclosing a

ENGINEERING complete resume to:

= | Employment Dept. 3-F

CONVAI R

A DIVISION OF
GENERAL DYNAMICS

CORPORATION o) 0 U

z 5

pomonNA W
CALIFORNIA

8



MORE JET  AIRLINER FLEETS

to fly with

&,
®
X
ratt itney
Engines
i:l'ﬂ'-l'i-'““":' lﬁ':u.' ;—:h-ti':-"."lﬁ!.::im'_: i'u:.h:f:_p_-_:. - . c 0
ﬂ’il?m‘i \ork and Buencs NT'NENTAI- AIR I-'
F" e OFFER j NES To | Douglas DC-8s and Boeing 707's with Both the Boeing 707 and the Douglas DC-8
e _ ET TRANSP ORTATION . : which have been purchased by these leading
b Pratt & Whitney Aircraft JT3 and JT4 airlines have been designed to fly with the
jet engines ordered by additional  world’s most powerful jet engine in quantity
. A U. S o Keiatas atiliaas oy production, the JT3, and its advanced version,
7 Sioote AR SRS » TOUDMOTE 0 JT4. Both of these Pratt & Whitney Air-
: U. S. and foreign operators have placed quan- aralft engities are of twin spool, axial-low da
tity orders for jet airliners powered with Pratt | f

|||||

P i e
:‘-—

!
1

——

TNEY AIRCRAFT

m#:—ﬁ"hﬂm

T,
b AT I""‘--I

& Whitney Aireraft jet engines. They are
Continental Air Lines, Air France, Sabena, and
Panagra, making a total of eleven airlines which
have taken this important step toward the jet
alr age. Still more orders are expected.

Orders for jet airliners with Pratt & Whitney
engines were placed previously by Pan Amer-
ican World Atrrways, United Air Lines, National
Airlines, American Airlines, KLM Royal Dutch
Airlines, Braniff International Airways, and
Eastern Air Lines.

sign. The JT3’s military counterpart, the famed
J-b7, has flown since 1953 in record-breaking
fighters and bombers, and has accumulated
thousands of hours in the air with outstanding
dependability.

Pratt & Whitney engines have spurred many
advances through aviation history. The Wasp,
the Hornet, the Twin Wasp, the Double Wasp
and the Wasp Major have led the way since
the mid-1920s. Now the JT3 and JT4 will
supply the power for the world’s finest jet air-
liners, introducing the age of jet travel.

PRATT & WHITNEY AIRCRAFT

Division of United Aircraft Corporation * Main Office and Plant: East Hartford, Connecticut
Branch Plants: North Haven—Southington—Meriden
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AIR TRANSPORT

North Atlantic Air Cargo Hits New Peak

Record 29 million lbs. of air cargo crosses North
Atlantie in 1955 prospects even better for ’56.

By Glenn Garrison

Scheduled U.S. and foreign airlines
moved a record 29 million Ihs. of cargo
over the North Atlantic during 1955
an Aviation WEEK survey disclosed
last week, and all signs point to an even
busier, more profitable 1956. Reasons
behind the optimistic outlook for a
bullish, competitive 1956 include:
¢ Stepped-up schedules.
¢ New cargo promotion progrims and
cargo facilities.

e Revised rate structure.
¢ All-cargo airline’s scheduled entrv into
the North Atlantic operations.

Cargo traffic during the first months
of this vear, according to airline re-
ports, already is running well ahead of
last vear’s. Pan American, for example,
reports a 61% gain this January over
last.

Mew York Focal Point

The fact that no real transatlantic
cargo airplane is now in service or
likely to be within the near future, of
course, postpones the full development
of this market.

About 90% of the North Atlantic
trafic moves through New York, the
balance mostly thmuﬂlu Montreal, with
a relative trickle l:“hruuc-h Boston, Phila-
:ILIS]IH and Eﬂtlmur{'

unng the coming summer season
at New York, 13 U.S. and foreign flag
airhines will offer 246 combination
flights each week, plus 11 all-cargo
flights.

In addition, the all-cargo Seaboard
and Western Airlines will cash 1n on 1ts
new certificate to operate on a sched-
uled basis. Seaboard, after delavs be-
cause of forcign government negotia-
tions, plans to get going within the
next two weeks.

Why the Rise

North  Atlantic air  cargo trafhe
through New York has almost doubled
in the five years since 1951, Total for
that vear was about 15.5 million pounds,
‘The hgure rose steadily to about 20
million in 1954, and then went ~.h1rp]t
upward last year to approximately 217
million ]'.'It}l.ll‘ldh

The increasing number of airliners
MOVINnEG ACTOSS the Atlantic is one rea-
som for the jump m cargo totals. 1t is
not the only reason, however. Trans-
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atlantic aircraft movements and pas-
senger totals through New York rose
about 20% in 1955, leaving a 15%
!-i.]:rrl:_‘LI[I in the air cargo increase. ( Lhe
number of 1955 passengers was about
655.000: movements about 27.500.)

Most of the airlines feel last vear's
tariff revisions, with simplified classif-
cations and generally Jower rates (AW
July- 25, ]‘H? P- 121) are a factor in
the booming transatlantic business—hut
none of them consider the present
structure as anvwhere near the ulbimate.
“A step in the right direction”™ sums up
the opimion expressed almost unam-
mously by airline offcials in describing
the tanff ch: Ingcs.

Sales Programs

There are some further reservations.
One foreign carrier suggests that, with
the decreased rates, 40% more volume
will be needed to bring in the same
revenue.

Anaother factor 15 the intensified cargo
sales programs some of the carmers are
accomphshing.

With almost everyone agreed that
the business will be there in increasing
quantitics, the airlines are out to make
surc thev get their share.

Two additional aids to the trans
atlantic cargo business are the Civil
Aeronautics Board's encouragement of
air freight forwarders (AW Sept. 9,
1955, p. 16), and the simplification of
some U. §. Customs procedures involv-
ing air shipments,

The entrv of Seaboard and Western
into the scheduled field has not caused
any apparent panic among the other car.
ricrs despite their efforts to block the
airline’s certification,

Of the transatlantic cargo big threc
—Pan American, KLM Roval Dutch and
Trans World—the two U. 8. airlines sav
Scaboard’s operation under an “equal-
ized” rate structure will be an asset.

KLM savs it is “glad thev're m,” be-
cause the Dutch line feels Scaboard will
develop new business that should be of

bencht to all.

New ldlewild Facilities

Scaboard, which savs its rates “by and
lirge were alwavs Lmnpn'.lhl:. to those
of the scheduled carricrs. agrees it will
be going after new business rather than
that of the other carners.

All the carricrs plan to move their

cargo  operations into the new $5.5
million facilities now under construc-
tion at New York International Airport.
These will consist of four new ar
cargo buildings and one “cargo service
building umhmmg freight forw: arding.
federal inspection, a warchouse and
other units.

All are scheduled for completion this

vear,
* Originally three cargo buildings were
planncr:l but demand for SPACe Was 50
areat that the fourth was added—another
indication of the general  conhdence
in the air cargo future.

During 1955, the foreign-flag airlines
serving New York carried more than
1 4.4 million lbs. of cargo, as compared
with 12,624.116 Ibs, for the two Ameri-
can carriers on the transatlantic run,
although Pan American and TWA
carried more than half of the pils-
senger traffic,

Also during the vear, cargo imports
continued to excecd r:xpnrtn through
New York—some 15 million 1bs. went
castward by air, as compared with 12
million 1bs. coming into this country.

Breakdown by Airlines

A further breakdown of how the
airlines serving New York ft into
the transatlantic cargo picture, with
figures supplied by the airlines, shows:
e Pan American, carner of about one-
fourth the cargo total last vear—some
7 million lbs.—expects another 35%
mcrease this vear (last vear’s increase
was 46% over that of 1954) and
reports doubled cargo advertising and
a 309 increase in 1ts sales staff for
1956.

Pan American’s summer schedules
total 75 weekly combination fights each

wav, plus six H“-Edl’ﬂﬂ schedults
I Royal Duh:h Airlines ran

w::nnc] carrving a total of 6 million Ibs.,
(up 18% from 1954) across the Atlanhic.

The Dutch carrier, expecting a rec-
ord volume in 1956, is developing its
sales program in the U.S., with a new
development manager to coordinate 1ts
sales efforts throughout the country. Tt
2lso has consolidated its New York cargo

sales office and cargo terminal.

KLM's summer :-if.'1'll'..‘£]l'|.]i" totals 21
combination and three all-cargo fhights
from New York each weck.
® Trans World, third m the picture
with a 1955 total of 5.624.116 lbs.,
cxpects a relatively modest 4.6%  1n-
crease i ity transatlantic cargo trathe
this vear, the same as last vear’s increase
over 1954, TWA summer schedules
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1955 Revenue

Cargo (Lbs.)
Air France......... 949,451
PR . cioanins 1,854,861
El Al lsrael. ....... 159,966
Imrib. .. .ccnsvesaa 64,896
BN 6,000,000
LBE. oo s rumiivines 300,000
Loftleider.......... 80,000
Lufthansa. ......... 54000
Pan American...... 7,000,000
Sabena
- U - 2,250,000
OWissair. ccv v v b nns 1,400,000
TWA. .ceeernnnn. 5,624,116
TRIPAE cosmnninsa 25,737,290

New York-Europe Cargo Traffic 1955

Summer 1956
Weekly Flights

II'I:IEEIE e — e
Over 1954 Combination All- Enrgu
430 19
29 16
950; 4
102¢; 2
186 21 3
609 7
509 5
(Began Service 9
June, 1953)
469 75 &
11.7% 10
37 21
599 7 1
4.6 50 1
246 1

from New York: 50 combination and
one all-cargo flights per week.
e Scandinavian Airlines System carried

- 2,250,000 Ibs., last vear, up 37%, and

Exﬁ:ﬂtts a4 similar mcrease in 1956, The
airline is increasing its promotion efforts
at pomts outside of New York and
reports a 1955 shift from S0% to
0% of its cargo orginating i the
New York area. Summer schedules:
21 combination flights weekly.
® British  Overseas  Airways, Corp
carried about 1.7 million Ibs. in 1955,
up 2%. The airline says “the boom
in cargo will continue,” looks to an
mcrease in business through a pool
arrangement with South Afncan Air-
ways, Summer schedules: 16 com-
bination flights weekly,
® Swissair carried 1.4 million lbs, up
59%, and expects a 509 increase this
ar. The airline offers one weekly all-
cargo flight in addition to seven com-
bination flights for the summer season,
expects to add a second all-cargo sched-
ule this year.
® Air France lifted 949,451 lbs., a 43%
increase, and expects the total to con-
tinue rising. Weekly schedules will be
advanced to 19 combination flights
for the summer.
e Sabena Belgian World Airlines’ 1955
total was up 11.7% in terms of ton-
kilometers (25 million), but weight
figures were unavailable. Summer sched-
ules: 10 combination fAights.
® Deutsche Lufthansa, which began
transatlantic operation last June, carried
a gnat's share of the 1955 cargo total—
about 54,000 pounds—but has aggressive
plans for the future. The West German
airline has opened a new cargo office
in New York, recentlv acquired sales
representatives around the country and
hopes to schedule an all-cargo ﬂlght
once a week out of New York sometime
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this vear. Meanwhile, New York sum-

mer schedules total nine combination

flights,

® Linee Aeree ltaliane carmied 300,000

Ibs. in 1955, up 60%, and will offer

seven weekly combination flights this

SUMImer.

e E1 Al Israel’s 1955 total was up 95%
159,966 Ibs.: summer schedules, four

with a possible mcrease to five,

® Iberia of Spain reported 1955 total

was up 102% to 64,896; summer sched-

ules, two.,

e Loftleider Icelandic airlines carried

80,000 pounds m 1955, up 50% and
will fly five Rights a week this summer.

CAB Order Sets Limits

On Seven States Case

Washington—The complex Seven
States Area Investigation has moved a
step closer to public hearings with a
Civil Acronautics Board order which
sorts out dozens of applications and sets
the limits of the case.

The Board has decided to limit the
case to consideration of local air serv-
ice and has limited the area of the
case to St. Louis and Kansas City on
the South, Denver and Williston, N, D.,
on the West, and Chicago in the East,

The Seven States Case was insti-
tuted last December when the Board
decided to act on pehtmns filed by a
group of states for service in North
Dakota, South Dakota, Nebraska, Iowa,
Minois, Wisconsin and Minnesota. The
CAB consohdated the QOuad Cities-
Twin Cities Service Case with the new
investigation.

In hmiting the case the CAB re-
jected apphications for trunk service
filed by Capital Airlines, Delta Air
Lines and Eastern Air Lines. Also ex-

cluded were applications for service to
Canadian pmuh

Included in the case is an investiga-
tion to determine whether the LHH
should suspend Braniff Airwavs at St.
Joseph, Mo, and Rochester, Ninn;
Woestern Air Lines at Chadron, Neb.,
and United Air Lines at Grand Island,
North Platte and Scottshluff, Neh., and
l[owa Citv, Towa.

The Board also consolidated a por-
tion of the reopened Williston Basin
Area Case to decide whether to subsh-
tute Frontier Airlines for Bramft at
Minot, N. D.

When it decided to bar applications
for service to states west of the Dakotas,
the Board said it would set up a sep-
arate case to review local air service in
the Pacific Northwest, including Mon-
tana, and assign it for prompt action.

The Seven States mvestigation will
include applications filed by ronticr
Airlines, Central Airlines, Ozark Air
Lines, North Central Airlines. Braniff
Airwavs, Western Air Lines and 50
communities and organizations.

Air Traffic Controllers
Seeking New Members

Washington—The newly formed Air
Trafic Control Association (ATCA)
kicks off a national membership drive
this week. Six categories of member-
ship have been proposed: professional,
member, corporation, student, associate
and honorary.

Proposed annual dues range from $12
for professional status to 53 for asso-
ciates. ATCA is the first professional
organization for the air trafhic controller.
Bulk of the membership is expected to
come from the Civil Aeronautics Ad-
ministration, U, S, Air Force and Navy.
First solicitations for ATCA member-
ship have gone out to CAA personnel
at more than 600 tower, center and
communication facilities.

A national meeting of regional rep-
resentatives was scheduled for Mar.
31 to adopt a constitution and by-laws
and clect ﬂEEccrs Clifford P. Burton has
been appointed executive director (AW
Mar. 19, p. 25) and Oswald Ryan was
named general counsel. Burton was for-
merly chief, Airways Operations Di-
vision of CAA, and Rvan was a 16-vear
member of I:h[: Civil Acronautics Board.
ATCA is carrently using the following
address: c/o Butler “L\ iation, Hangar
G, National Airport. Washington 1,
B,

The formation of a professional so-
ciety for air trafhic controllers has been
strongly supported by both government
and industrv. Sccrctary of Commerce
Sinclair Weeks endorses ATCA., The
Air Line Pilots Assn., Aurcratt Owners
and Pilots Assn., and the Air Transport
Assn, also have expressed interest.
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Chicago Traffic Is Shifting to O’Hare

By Preble Staver

Chicago—Scheduled airline service at
the new O'Hare International Airport,
which has had little more than token
traffic ‘E—i'l'lEE its official opening  last
Oct. 31, will be increased substantially
by f’hpr 29,

Airlines now scheduling some opera-
tions at O'Hare include Amencan,
Delta, Northwest, TAWA, United and
two all-cargo carners—Shick and Riddle.
Trathe has been cntmam% S0 flights
a dav. United leads with 26, followed
byv Slick with 20 and Amencan with 15,

This month Bramiff, Capital, Eastern
and North Central Airlines will begin
service at (’Hare, On Apr. 4 Capital
will introduce four inbound and four
outbound flights daily, including one
Viscount service. The big influx of
scheduled flights doesn't l:-r:gm how-

ever, until the end of the month, to
coicide with the annual shift to day-
light saving time.

The next expansion of service is an-
ticipated by carly summer, according
to Ralph Heinze, airport supervisor at

(O’Harc. By June, he said, the second
major runway of §,000-ft. s to be
commissioned. It will run m a NW-

SE direction and paralled the existing
major runway, which 15 7,330 fect
long.

None Too Soon

Heinze expects that all the airhnes
now serving Chicago eventually  wall
use O'Hare, This includes 14 domestic
and four foreign airlines.

O'Hare's availability as a second Chu-
cago airport has not come any too
soon, The city’s Midway Airport, long
the busicst commercial airfield in the

/
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O'HARE RUNWAY LAYOUT shows situation as it stands today.
14R-32L (at left) will be commissioned this summer and provide a dual-runway operation.
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The B.000-ft, runway

world., now handles a traffic volume far
in excess of normal, safe capacity, In
1955 Midway's capacity was stretched
to handle 381,737 aircraft movements
and a total of 5,600,000 passengers.

S0 far O'Hare hasn’t served its pur-
pose—alleviating the congestion at Mid-
way,

Fewer scheduled airline  operations
have been put into O'Hare than have
been added at Midwav in the same
time. '

One major reason why the airlines
lave not increased their services at
O'Hare betore now is the absence of
adequate  diming  facilities. This will
be rectificd next month when Marshall
I"ield & Co. opens a 5300,000 restaurant
and cocktail lounge in the main ter-
minal.

Educating Passengers

Another problem that must be solved
bv the airlines 15 passenger education.
The great majority of Chicago’s air trav-
clers are not famihar with or accus-
tom to going to O'Hare. They are
in the habit of going to Midway, where
more service is scheduled, and not until
O'Hare's services are increased will the
trend reverse itself.  The big job of
sclling O'are to the public will be
made through a joint effort of the air-
lincs and airport management.

The initial plan for full utilization
of O'Harc’s present facilities 1s to trans-
fer approximately 30% of Midway's
trathe to the new ﬁle This means
cutting back operations at Midway to
a fixed capacity of six million passengers
annuallv, George DeMent, Chicago's
Commissioner of Public Works, told
Aviarion Week. DeMent said such
a trafhc load can be handled con-
veniently and safelv at Midway and
should never be exceeded. O'Hare
will absorb Chicago's continually gn:Iw
ing air traffic, he said—particularly je

transports,
(O'Hare 15 ready now to accommodate

three million passengers annually and
can_be expanded readily as the air
traffic increases in the vears to come,
DeMent said,

Second-Stage Plans

To date, O'Hare represents total ex-
penditures of $21.5 million, of which
the Citv of Chicago put up 510 million,
the state of [linois another $4.5 million
and the federal government $7 million.
Ultimately total costs will exceed $100
million to provide facilities for an

estimated passenger traffic of 16.5 mil-

lion a vear by 1975, This is in addition
to the six million at Midway.

Next stage in the progressive develop-
ment of O Hare’s 6,000-acre area—which
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PRESENT PLAN of O'Hare terminal arca which will be expanded to accommodate 24-mil-
lion passengers annually, with 100 gate positions, six major runways in three dual set-ups.

incidently is 10 times greater than Mid-
way's—is construction of the second of
hve main terminal areas, hangars, the
second of six main runwavs and other
facilities, at a cost of $35 million.

The major facilities now available
at O'Hare include:
* A two-level terminal building with a
transportation  level on  the ground
floor and a passenger level on the sec-
ond. The passenger concourse, with
ticket counters, baggage. restaurant
and concession areas, is an acre in size.
The entire ceiling is lighted. (Five
such terminal areas will be built even-
tually.)
* A Y-hnger from the termimal provides
16 gate positions with room for four
more. (A total of 100 gate positions is
planned.)
® Gasoline storage tanks providing a
capacity of 800,000 gallons with a truck
fill stand system to serve aircraft,
* A parking lot for 1,400 autos adjacent
to the terminal.
* A modem control tower fullv
equipped for operations with ILS, GCA
and surveillance radar.
® Apron areas, taxiways and five runways
including the new 8,000-ft. one.

These facilitics have been handling
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| Richard Daley.

an average of 10,000 aircraft movements
monthly so far this vear. In 1955 there
were 142,912 operations at the held, of
which 85,109 were military and 57.803
civilian and commercial of all tyvpes.
The number of passengers handled at
(YHarec totalled 114,693, with most of
the traffic accounted for in November
and December.

Military Operations

The military operations primarily
consist of permanently based USAF
interceptor squadrons and Air National

Director of Airports

William Downs has been named di-
rector of airports for the City of Chicago.
He will have charge of all airport activi-
ties at Midway, O'Hare and Meigs Field.
Downs was appointed to the new De-
partment of Public Works post by Mayor
He formerly was assist-
ant administrative engineer in Public
Works and will continue to report to

George DeMent, Commissioner of Public
Works.

Guard units. It is hoped that within
the vear the regular 5Ln1LE jets will be
transferred from O'Hare and future
military operations can be held well
below the maximum limit of 25% of
the capacity of the feld.

At present more than 100 private
aircraft are permanently based uu the
ficld. The -‘:urpnritt aircraft fleet num-
bers about 35.

Fixed Base Operations

The fixed base operations at (O'Hare
are conducted by Skymotive, Inc,
which has the onlv new hangar at the

field immediately adjacent to the ter-
minal.

('Hare management i1s hrm i ats
position that there will always be room
tor private and corporate flvers.

Since the field has been open to
commercial operations, the landing fee
has been a basic smgle price—20 cents
per 1,000-1b. gross landing weight.
This prim is to remain in cfect until
July 1, 1957. Airline operators have
guaranteed the airport a minimum of
$480,000 for the 15-month period prior
to the establishment of new landing
fees.

The new charges beginning in mid-
1957 will be determined from the cost
of operating the field, including amor-
tization of the city’s investment less
rental income and federal airport aid.
Landing fees and other charges are to
be reviewed annually. The airport
fathers sav the airlines are in a position
to pay for the facilities they require.

Crew Blamed by CAB
In Fatal DC-4 Crash

Washington—The Civil Aeronautics
Hnard has blamed the crash of a Flving

liger Lines DC-4 on power failure from
incorrect fuel systern management and
faulty restarting methods.

The accident occurred on the Hono-
lulu-Wake Island leg of a transpacific
military contract cargo flight. The
DC-4 lost power in threc engines and
ditched in the ocean after restarting at-
tempts proved futile. Two crew mem-
bers survived a 30 hour wait for rescue.
Two other crew members drowned
awaiting rescue, and a ffth member
went down with the aireraft, which
sank almost immediatelv.

The engine power loss was due to
fuel exhaustion, although the aircraft
had sufhcient fuel to reach Wake Is-
land.

The CAB found that the power
loss was due to positioning of fuel se-
lectors on empty or nearly empty tanks.
The report also found that the failure
to restart the engines was due to incor-
rect technique or improper method of
using fuel selectors and associated con-
trols.
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Inertial guidance, a new and extremely complex technique, will guide the

engineers and Scientists Applaud

Typical of AviaTion WEeek's staff of ex-
perienced engineer writers is  Avionies
Editor Philip J. Klass, author of the ex-
clusive report on this
new missile guidance
system. Mr. Klass
graduated in Electri-
cal Engineering from
lowa State College in
1941, joined General
Electrie,and spent
the next ten years in

phases of GE's avionics activities including
fire control, flight control, navigation, and
instruapentation joining AviatioNn WEEK in
1952, Mr. Klass 15 a member of the Ameri-
can Institute of Electrical Engineers In.
stitute of Radio Engineers (member of IRE
professional groups on Aeronautical and
Navigational Electronies, Communications
Systems, Electronic Computers, Radio Tele-
metry and KRemote Control, Component
Parts, and Management), Aviation Writers
Association, and Delta Sigma Rho.

In January, 1956, AviaTioN WEEK captured the attention of key
engineers and scientists throughout the aviation world with an
exclusive report on Inertial Guidance. Here are a few of their
comments taken from over l,Eﬂ{i world-wide responses.

i ¥

.« . @ very lucid and informative series ...

NAYIGATION SYSTEMS DEPT.
SPERRY GYROSCOPE CO.
SPERRY-RAND CORP.

“. .. the staff and students of the Specialists Navigation course . . . have
found your series of articles . . . most valuable.”

BRITISH ROYAL AIR FORCE FLYING COLLEGE
. . . articles of this type provide a service to engineers concerned with

avionics that is not available anywhere else , . ."

AS5T. DIR. OF RESEARCH
DALMO YICTOR CO.

“I have just returned from a two-weeks trip to Europe. . . . In both Eng-
land and Sweden, people made reference to your series of articles on In-
ertial Guidance. The engineering people, particularly those at SAAB in

Sweden, were most complimentary about your articles,”

VICE PRESIDEMNT, AEROMAUTICAL DIV.
MINMEAPOLIS-HONEYWELL REGULATOR CO,

“Our scientists are eager to get the reprints and will make good use of
them.”

LT

OFFICE OF NAVAL RESEARCH

“Your series of articles on Inertial Guidance have been remarkabl

interesting.”
FRENCH MINISTRY OF NATIONAL DEFENSE

McGraw-Hill Publishing Company, Inc., 330 West 42nd Street, New York 36, N. Y.: Other Advertising Sales Offices: Atlanta 3, Ga., 801 Rhodes-
Hoverly Bldg. Bosten 16, Mass., 350 Pork Squors Bldg. Chlcago 17, NIl 520 M. Michigen Ave. Cleveland 15, Ohlo, 1510 Honna Bidg. Dallas 1, Texas, Fim

intercontinental ballistic missile os well as missiles such as the illustrated Malader.

AVIATION
WEEK'S

“You are to be commended on the excellence of these articles which will
be valuable here.”
U.S. NAVAL ORDNANCE TEST STATION

.. . our engineers have followed the series with intense interest.”

STAMFORD RESEARCH INSTITUTE
ENGINEERING DIVISION

. . enjoyed and profited very much from your recent series of articles
on Inertial Guidance.”

FARMSWORTH ELECTROMICS CO,

“This reprint . . . should be of value to me in my work. Other articles of
a generally similar nature, such as the one on Tacan in the issue of last
September 26, are of particular interest and value to all of us engaged in

electronics and/or avionics.”
RESEARCH ENGINEER
HUGHES RESEARCH & DEVELOPMENT LAB,
& . & ¥
This series has been of great value to me . . .
GEMERAL RADIO COMPAMY

“It is a very helpful series to the group here in Aviation and Computers.”

HOUDAILLE INDUSTRIES, INC,
RESEARCH & ENGINEERING DIV.

“I would like to congratulate you on your series on Inertial Guidance. It

was clear, well written, and done with your characteristic thoroughness.”

DESIGNER
HAMILTOM STANDARD DIV,
UNITED AIRCRAFT

Inertial Guidance Report

This Enthusiastic World Wide Re-
sponse to AVIATION WEEK’s report
on a new technical development is
one more example and proof that:
Engineers, scientists and manage-
ment personnel, the men who have
the buying power, read AviaTiON
WEEK more than any other publica-
tion lo keep abreast of new tech-
nical developments when they hap-
pen, and while they are still of
interest.

Your advertising sales message,
placed in AviaTioNn WEEk will get
attention from the men who are
vitally important to your business,

e AVIATION WEEK, s

Natienol Benk Bldg. Detrolt 26, Mich., 82§ Pencbscot Bldg., London E. €. 4, England, 95 Forringdon Street. Los Angeles 17, Calif., 1125 West Sixth St

Pittsburgh 22, Pa., 7389 Oliver Bldg. Philadelphlia 3, Pa., 17th ond Sonsem Sirests. San Franclsco 4, Callf., 68 Post Strest. S, Louls B, Mo., Continental Bldg.



CAB Studies Use of Simulators
For Pilots’ Proficiency Checks

Washington—The Civil Acronautics
Board this week will issue a dratt release
of a proposed Civil Air Regulations
amendment that would permit aiclines
to use simulators in hieu of amrcratt for
semi-annual pilot proficiency checks.

CAB has been reviewing flight simu-
lator utilization for some time at the
industry’s urging.

Last month in Denver, Oscar Bakke,
deputy director of the Bureau of Safety
Regulation, told the Airline Chief Pi-
lots’ mecting that CAB’s proposed re-
vision of the regulations could be looked
for around the first of April.

The Civil Aeronautics Administration
has shown similar interest in simulator
use. Farlier this year CAB and CAA
met with airline and pilot representa-
tives to discuss future requirements,

Purpose of the meeting, called by
E. B. Franklin, chief of CAA's Air Car.
rier Safety Division, was to consider
what necessary features could be incor-
porated m synthetic training devices to
make them acceptable as a substitute
for actual Aving. A list of minimum
needs was r:um]:lﬂt:tl It will be given
industry circulation betore being in-
cluded in the regulations.

Airlines Hﬂlt]\ll'lf’ simulator purchases
consider such a list essential. Tt will in-
dicate the features needed for CAA ap-
proval and climimate non-cssential fea-
tures, with a possible reduction in cost.

[irst carrier to ask CAB directlv for
greater recognition and acceptance of

N. Y. Heliport Plan

Construction of a ground-level heliport
at the foot of New York's West 30th
Street has been recommended to  the
city's Board of Estimate by a committee
of mummml engineers secking a solution
to the two-year hassle between New
York's Department of Marine and Avia-
tion and the Port of New York Author-
ity (AW Feb., 27, p. 100). The engi-
neers’ report will be officially submitted
within the next two weeks, and fnal
action on  the dispute should follow
shortly.

While the recommendation favors the
Port Authority bulkhead heliport pro-
posal over Marine Commissioner Vin-
cent A. G, O'Connor’s rooftop plan,
O'Connor said last week it also calls for
extending the ground-level strip partly
out over the water to move the helicop-
ter landing area further from the West
Side Highway, O'Connor has contended
that proximity to the highway makes the
bulkhead plan unsafe.
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flight simulator training was United
Air Lines, Now operating a primary
fleet consisting of 68 DC-6s, 25 DC-Ts
and 55 Convair 340s and owning four
Curtiss-Wright Dehmel Flight Simu-
lators, United petitioned for exemphion
or waiver of the rcgulations to allow
pilot profciency checks by simulator,

United has had more experience with
fight simulators than any other com-
mercial air carner. Two of the com-
pany's simulators, a Douglas DC-6B
and a Convair CV-340, are located at
Chicago. Denver also has one of each.
All UAL flight crew members have re-
ceived training in the simulators dur-
ing the past 23 months, for a total of
maore than 17,000 hours. Currently,
United 1s operating its simulators 12
hours a dav, 7 days a week.

In view of this favorable experience,
Umted has ordered three additional
simulators—two more DC-6Bs and an-
other CV-340. All are expected to be
mstalled at Denver in September.

In addition to safetv, comfort and
cfficiency, simulators offer economy.

Following is a comparison between
current Umtﬂtlw hourly operating costs
with simulators and the related planes:

Alrplanes Simulntors

- B234.00 =6 el ]
-3 A6 100 Iy =i F6.0
CYV =340 TRR_ ik V=040 7700

Another important factor 15 the sub-
stantial potential earnings of airplancs
treed by using the simulators.

United estimates 1t could make the
following gains i 1956 if it could use
the additional simulators now on or-
der, and if all proficiency checks could
he given m simulators:

Fusic light engineer frst oflicer tealning
£1,. 508 000,
LUpgrinding tralning . " e S0T D
CV-340 transition Inlhurlu 5 14. 800
D=0 transition trnining . . 182 00
Proficieney Cheoks _ . ... .. ... ..... 230,00
(sross gnin .. ; : a2 AZH AN
Less estimated of erew trln ¢l px=
prefise (o and from Chiengo and

Denver | . 254,000

B2 151, KM

Alaska, Hawaii Lines

Near Permanent Status

Washington—Civil Acronautics Board
endorsement appears to have cleared
the wav tor early Congressional ap-
proval of legislation ='t.1|11I1L“ PETIN-
nent cerhibic liu to ml‘rl "tLhLu states-
Alaska, and intra-Hawan carners.

Both House and Senate Commerce
committees held hearings last week.
Witnesses—including Alaska’s Gov. B.
Frank Heintzleman, Alaska Delegate

E. L. Bartlett and Hawaii Delegate
Mrs. Joseph R. Farrington—emphasized
permanent certificates were a “must”
for long-range planning and the financ-
mg of new equipment and schedules.

CAB said “the economic conditions
and other circumstances applicable to
the local service carriers are also gen-
crally applicable to the Alaska and
Hawaii carriers and . . permanent certi-
heation 18 in the pui:th mterest.”

Sen. Warren Magnuson (D.—Wash.),
Senate  Commerce  chairman, noted
that the developments anticipated
when Congress authorized the perma-
nent certification of the local service
lines last vear arc materializing and

“they are stepping up their schedules
and buying new planes.”

Carriers that would benefit by the
legislation for permanent certification:
e Alaska Airlines and Pacific Northern
Airlines, which operate from the Pacific
Northwest to Alaska as well as intra-
Alaska routes.

e Northwest Airlines, which now oper-
ates  its  Minneapolis-Alaska  segment
under a temporary certificate.

e Trans-Pacific Airlines which operates
intra-Hawanan routes.

(The other territorial carner, Ha-

waiian Airlines, already has a permanent
certificate. )
e Numerons intra-Alaska carriers oper-
ating some route segments under tem-
porary certificates. Reeve Alenbian Air-
wavs i$ the onlv carmer totally on a
temporary basis.

Pan American World Airwayvs, which
alrcady has permanent certificates for
its operations to Hawaii and Alaska,
states that it is taking no position on
the legislation, which “would give com-
|::L'I'1I'HF'-. permanent  status. The only
opposition expressed was by Commerce
Department, which maintained  that
permanent certification should be left
to the discretion of CAB.

: ey
IMATA to Fold?

Ramsay D. Potts, Jr. has resigned as
president of the Independent Military
Air Transport Assn. to become associate
counsel of the Senate Armed Forces Sub-
committee set up to evaluate aireraft and
suided missile programs, amid reports
that IMATA would soon go ont of
business.

INMATA is reported breaking up under
the strains of moves by varions members
toward other organizations—specifically
Slick Airways and the Flying Tiger Line
toward Air Transport Assn. and other
members toward Air Coach Transport
Assn.

Potts' resignation is completely unre-
lated to the reports of a break-up of the
organization.
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the exceptional ground-mapping p.-

Circled partion of oeronautical char! os seen on icope of AVE-10
on in-bound oirliner (Mote Hoyword-5on Mates Ceaunty bridge).

of RCA's Weather Radar will spot hl S 4 " tic 1}

Air carriers find RCA's new
Weather Radar (AVQ-10) invalu-
able in making landfalls and recog-
nizing landmarks under adverse
weather conditions in areas where
navigation aids are comparatively
inadequate.

The AVQ-10 providesa crosscheck
on normal navigation methods, en-
abling the pilot and navigartor to
determine their position with great
exactness relative to the coast line.
Thisis equally true on inland routes
where topographical features show
up clearly on the scope. The AVQ-
10 also helps to locate the proper
entry point in defense areas, where
aircraft are limited to "corridors."”

These ground-mapping character-
dstics are in addition to the recog-

@

CUSTOM AVIATION EQUIPMENT

RADIO CORPORATION of JMER
11819 W. Olympic Blvd., Los Angeles, Cal.

e,

,,..4"
nized superinri e AVQ-1C ?}
as a weather radaf . FPE-S .
airborne radar to Use the _ -1' IV A%t . ' -
(5.6 cm) transmission, che Wayessis= =SSR & Fi‘ novtical chor? looking north
length best suited to weather deégéger W e R on San Francisco Boy oren. 2
tion and avoidance, yet having " :
least amount of scope clutter. ¥
it, the pilot can evaluate storm
to 150 miles ahead and pick n
turbulent paths between them. §
addition to avoiding costly detours,
the AVQ-10 contributes mattnall}' ko
to passenger comfort.

d
. "Iq :
1l o
e

All this has made the demand for
the AVQ-10 great and pressing.
Many leading airlines have already
specified it. To secure early installa-
tion, other airline and executive
plane operators are invited to write
now for further information.
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MAYBE YOU'D
LIKE A

MORE INTERESTING
PROJECT?

Because of the long range ex-
pansion program of research,
design and development, the
diversity of openings in all
categories of Engineering is
exceptionally wide in our or-

ganization. Great selectivity in
the particular phase of indivi-
dual talents and interests en-
hances the desirability of be-
coming associated with this
progressive Engineering Or-

ganization.

MNew openings are now
available in a number ot these
highly interesting projects. In-
quiries are invited.

Celler Monopoly Hearing Shifts

Focus to Supplemental Carriers

Washington—A House Judiciary Sub-
committee shifted focus from Air Trans-
port Assn. to Awr Coach ransport
Assn., industry organization of supple-
mental carners, moits mvestigation ot
the suppression of competition in air
transportation,

Rep. Emanuel Celler (D-N. Y.)
closely questioned ACTA's witness at
public hearings as to whether the or-
ganization is ‘dominated bv four lines
which obtain a lion's share of the mili-
tary business channelled by ACTA to
its 30 members. The four named by
Celler were Westair Transport, Gen-
cral Airways, U.S. Overseas Airlines,
and Los Angeles Air Service, Four of
ACTA's seven directors are ofhcers of
these lines.

Warren E. MNiller, counsel for
ACTA, said he would submit informa-
tion refuting Celler's suggestions that
tour lines “operate as a pool,” work
jointly in the Anancing and leasing of
arrcratt, and vote as a unit,

Miller conceded that ACTA man-
agement in Washington, operating its
exchange board showing the location
and availabihty of the aircraft of its
members, has discrebion in channelling
Civil Air Movements (CAM) business
to members. But he hrmlv protested
Celler's suggestion of favoritism. Celler
said the subcommittee had information
that 75% of the CAM domestic and
509 of the CAM international business
WS %nm“ to the four-line “combina-
tions.

Celler asked what ACTA's position
would be “on new members competi
tive with USOA” Miller replied that
ACTA believes “that the smaller car-
riers should be encouraged.”

Other developments:

e Civil Aeronautics Board formally de-
clined to disclose proceedings ot Board
mectings to Celler's group—or other
Congressional committees. Celler had
msisted that CAB  member Joseph
Adams disclose statements made by
CAB member Harmar Denny at an
Apr. 27, 1953 meeting, at which Denny
reversed his vote of 17 davs ecarlier and
opposed a Board investigation looking
to a reduction of domestic airline rates.
Denny told the subcommittee that be-
tween meetings he had talked with
stuart [ipton, then counsel and now
president of Air Transport Assn., which
was opposing the mvestigation. Denny
denicd that Tipton's statements in-
fluenced the change (AW Mar, 19, p.
83).

Two witnesses testihed that Denny
had made statements at the time that
Tipton had convinced him to vote
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against the mvestigation. They werc
Jack Anderson, a I-I.E}l:llh_i for columnist

Drew Pearson and Josh Lee, former
CAB member.

e Miller discounted suggestions—made
bv Celler—that scheduled airlines have
engaged in a “conspiracy T to supress
competition. “The aim of the big all
lines has been to prevent competition,”
he said. “So forceful have been their
areuments that they have long enjoved
almost a_full monopoly, uunpl‘ from
competition. We do not say there was
a conspiracy against the non-scheduled
airlines, ;L]t]mugh over-zealous acts may
be found in any conflict so intense.”
Pointing out that the case of Shick
Airlines vs. American Airlines, United
Air Lines. Transcontinental and \West-
em  Air, and Air Transport Assn,,
charging a conspiracy, 15 now pending
|7¢.Fr1rlr. Hu. 1. S. District Court, Miller
said: “It would not he fair to make
such a charge at this time. However,
the decision of the court or jurv in
that case . . . mav determine this
p-;:t'ut."

e Celler declared that if Civil Acro-
nautics Board does not take corrective
action to end the life-and-death
anthority of the Air Trafhe Conference,
a branch of ATA, over travel agents,
“Congress will have to step in.” At
Im;u:nt' only agents licensed by ATC
mav handle ’rh{ business of scheduled
airlines.

Court Orders Review
Of EAL Route 6 Case

Washington—The 1. S. Court of 1!:.
peals has “told the Civil Acronautics
Board to review a decision disputed by
the Greenshoro-High Point  Airport
Aunthority and to i1ssue a new. I:'Il_';lrl_i.'
explained opinion.

Fastern Air Lines’ Route 6 bhetween
Charlotte and Detroit 15 the point of
contention. Eastern 1s permitted to
continue its present services on  the
route until the dificulty is settled.

Greenshoro mamtains that the Board
discriminated against it when it added
Columbus and Toledo to Route 6, In
its decision, the CAB set up a new seg-
ment bhetween Charlotte and T'}Litrnr
via Columbus and Toledo. Greensboro
feels that splitting the route at Char-
lotte. which is south of Greensboro,
discriminates against Greensboro.

When the CAB examiner recom-
mended the new route segment.
CGreensboro asked to internvene and was
allowed to argue its case. Subscquent-
ly, the Board granted the Charlotte-

Controllers Wanted

Civil Aeronautics Administration  is
trving to recruit 300 air trafhic control
traimees for the standard 1(week course
given at Oklahoma City.

'he job title for controllers is airwavs
aperations specialist. CAA is recruibting
at regional offices i Ft. Worth, Tex:
Kansas City, Mo.; Los Angeles, Calif.:
and at New York International Airport.
Trainees selected must have 2! vears ex-
perience, either in air traffic control, as o
dispatcher, 3 vears in air/ground com-
munications; or must be pilots with in-
strument ratings and 400 hours of flying.

Detroit route to Fastern, and Greens-
boro petitioned for  reconsideration.
[his move was demed.

The Greensboro-High Point Airport
Authonty  then asked the Appeals
Court to review the CAB's action. The
authority contended 1t was denied a
fair hearing and said the Board did not
state adequate reasons for rejecting
Greensboro’s contentions,

The court said Greensboro did not
receive a plain answer to its charge of
discriminabion and that it 1s enhitled to
one.

The Court said it felt the CAB
should now make appropriate hndings
of fact and state the reasons for its con-
clusions. The findings can be made on
the present record or with additional
testimony and arzument.

I'he Court vacated the order of the
Board. which also involved a Colimbus-
Charleston, YW. Va., route for Pied-
mont Airlines, but existing service and
route arrangements can remain in ek
fect until the proceeding is completed.

Fares to South America
To Be Reduced by 30%

Airlines serving South Amernica plan
to cut fares about 30% with the intro-
duction of a new excursion fare from
North Amencan pomts.

Bramiff Airwavs, Pan Amerncan World
Airwavs and Pan American-Grace Air-
wavs have announced thev will intro-
duce the new fare Apr. 23 for use on
both first class and tourist services.

The excursion fare can be used by
travelers flving to Lima, La Paz, Rio de
Janeiro and points to the South. Aimed
at promoting group travel, the fares
applv  to roundtrip flights completed
within 30 davs by groups of two people
Or MOore,

The new fare is a reduction of 30%
from the cost of two regular one-way
fares.

Stopover privileges are included in
the deal for passengers who want to
sece more than one citv on their trip.
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ACTUAL SIZE!

Mininaise Cable, made anly
by Microdot, is ideal for
low signal levels and high
impedance lerminalions. In
gvery applicable case, Mini-
notse reduces noise 99!
WRITE lor data on Mininoise cable
and Microdof coax assemblies.

MICRODOT

1824 FREMOMNT STREET
30, PASADENA = CALIF

You don’t need a magic lamp...
...you need AIRCRAFT BOLY

CORPORATION!
Write for Complete Descriptive Catalog

T . i — = qr_l.'-:ll ._1‘ r.' 1
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CAB Orders

(March 15-21)
GRANTED:

Northwest Airlines an exemption for its
military charter operations in the Pacific
area during the months of Apnl, May and
June, 1936,

Midet Aviation Corp. authority to do
business as Midet Airlines, with certain
Provisions,

Continental Air Lines an exemption to
serve Ft. Worth as an intermediate point on
Segment I of Route 04 between Dallas and
Waco on one round tnp d;li]j.'-

Northwest Airlines and Capital Airlines
leave to intervene in the route restnction
investigation,

Leave to intervene in the recopened Trans-
pacific Certificate Renewal Case to the Los
Angeles Chamber of Commerce, the San
Francisco Chamber of Commerce and the
City and County of San Francisco. Petition
of the Harbor Commission of the City of
san Diego was denied.

Riddle Airlines permission to serve Louis-
ville, Ky, through Standiford Airport.

Seaboard and Western Airlines authonty
to enter lease and option agreements with
International Aviation Corp. involving the
lease of one Super Constellation aircraft and
four spare Wnght engines, with a purchase
option at the end of the seven year lease.

ORDERED:

Wien Alaska Airlines’ temporary authonty
to operate to Barter Island, Alaska, from
various poimts extended to 60 davs after
final decision i the Investizahon of Intr-
Alaska Aar Services Case,

Yan American World Airways’ and Trans
World Airlines” applications for certihcate
amendment consolidated into a single pro-
ceeding. American Airlines, Northwest Air-
lines, Umted Air Lines, Westem Air Lines,
Los Angeles Chamber of Commerce, Port-
land Chamber of Commerce, Portland
Freight Trafhe Assn, Port of Portland, Ore.,
Citv. and County of San Francisco, San
Irancisco Chamber of Commerce, Seattle
Chamber of Commerce, Seattle Trafhe Assn.
and the Washington Public Service Com-
mission were granted leave to imtervene in
the case,

Wien Alaska Airlines to show cause why
the Board shonld not set mail rates of 95.98
cents 4 mile for the peniod July 1, 1955 to
Oct. 31, 1955; 150,94 cents for the period
Nov. 1, 1935 to Apr. 30, 1956 and the like
six month ptrind im each succeeding vear;
and 95.98 cents for the period May 1, 1956
to Oct. 31. 1956 and the like six month
period in each succeeding year.

Proceeding established to review Naorth
Central Airlines’ service between Duluth-
Superior and Ej]limgu. and the issue of con-
tinued suspension or elimination of service
by Northwest Airlines ‘to Duluth-Superior,
Green Bay, Wassau, La Crosse and Eau
Claire,

Phoenix Service Case consolidation order
corrected to clarify the scope of Trans
World Airlines' and Western Air Lines’
applications. Leave to intervene was granted
to Amencan Airlines, City and County of
Alamosa, Alamosa County Chamber of
Commerce, Alamosa Airport Board of Con-

trol, City and County of Denver, City of
Farmington and Farmington Chamber of
Commerce. Town of Gallup and Gallu
Chamber of Commerce, Connty of Man-
copa, City of Mesa and Mesa Chamber of
Commerce, City of Monte Vista, City of
Palm Springs, Phoenix Chamber of Com-
merce, Utall State Aeronaubics Commission,
Salt Lake City Corp. and Chamber of
Commerce, County of San Diego and San
Inego Harbor Commission. Vanous other
municipalities and organizations were denied
lcave to intervene.

Caribbean-Atlantic Airlines to show cause
why the Board should not set a final mail
rate of $1.38 per mail ton-mile for the
period starting July 1, 1955,

Data submitted to the CAB by Alaskan
pilot-owners as peniodic financial and oper-
ating statistical reports between June 30,
1948 and Mar. 19, 1956 released for public
mformation,

Capitol Airways’ application for Nash-
ville-Birmingham service and Riddle Air-
lines” apphcation to serve Nashwville severed
from consideration in the Great Lakes-
Southeast Service Case. Leave to intervene
m the case was granted to Piedmont Avia-
tion, Southern Adrways, and the City of
Cincinnati, Ohio,

DENIED:

Application of Walla Walla, Wash., for
an exemption for United Air Lines from the
provision of its certihcate which requires a
stop at Pendleton, Ore,, or for designation
af Walla Walla as a co-intermediate point
with Pendleton.

Air Freight Forwarders Assn.’s motion to
mclude shippers’ associations in the invest-
gation of minimum rates for air freight
forwarders.

North Central Airlines’ request for per-
miss: 0 to file an exception to the examiner’s
report in the Chicago Area Service Case
after the expiration date.

Shortlines

» Alitalia, the Italian airline, plans to
start a Rome-Baghdad service around
the first of Mav, This service is the
first of several planned for the Middle
Fast this summer.

> American Airlines has produced a
booklet called “The Eve and the Echo”
to explain airborne radar to the travel-
ing public in layman’s language.

> Avianca, Colombian National Air-
ways, reports that traffic between New
York, Jamaica and Colombia increased
129 last vear. Awvianca carried 26,751
passengers on the New York route and
57.504 passengers on all international
services in 1955.

» Continental Air Lines inaugurated
Convair 440 service on its routes Apr. 1.
All three of Continental’s new Convair
440 Metropolitans are equipped with
C-Band radar.
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TENTH ANNIVERSARY

Strategic
Air (ommand

America’s

FORCE FOR PEACE

Teamwork and coordination are the keynotes of
SAC, its officers and men of every rank—from
airmen to commanding Generals. Pilots, co-pilots,
observers, crew chiefs . . . technicians, mechanics
. . . clerks, administrators, supply men . . . all are
carefully chosen, highly trained specialists whose
pride in their Command welds them into a tre-
mendous force for peace. They are masters of
their jobs. SAC has won the international respect
of military experts for its handling of complex
global operations under a single highly developed
central control.

Curtiss-Wright joins all America in saluting
the Strategic Air Command on its Tenth
Anniversary as guardian of America and of
world frecdom.

Investigate Career Opportunities
at your Nearest Recruiting Office
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Boeing production engineering —precision on a big scale

This Boeing B-32 wing jiz is one of a
|:ut|:|:cr}' of Four. Each one is 90 feet long
and weighs more than 1,000 tons. Yet
many of its tolerances are within 1/1000
of an inch — as close as a hne watch!
Almost-absolute accuracy on a tremen-
dous scale like this means that Boeing
production engineers face some of the
most stimulating challenges in engineer-
ing todav.

These |11'='H.|l.|-.'ti::|r| envineers are of
many types. And, because of steady ex-
pansion, Boeing needs more of them:
industrial, civil, mechanical, electrical
and aeronautical engineers.

There is “growing room” for topnotch

the hich quality and continuous develop-
ment of such industrv-leading airplanes
as the B-32 — famous “Lone Rifle” of
Stratezic Air Command — and the 707 —
[Il{.'. "i.‘.'“‘]'l'l:r..";. “r!‘i[ jl.'t [I’l['!k-L"T'rri.!ﬂ:i]THrt.

At Boeine, production engineers find
individual recognition in tightlv inte-
grated teams in design-analvsis, test, and
liaison-service, They find that Boeing is
an “envineers company,” with a long-
standing policy of promotions from with-
in the oreanization,

Career stability and growth are excep-
tional at Boeing, which now emplovs
Mo [I'I;I["I 1:"|.'|.'i1..'l.,'I s 1110 Y ‘I.,.'“:'__z'[['.lﬁ,.'L"i'H as ut
the peak of World War Il. Boeing en-
oineers enjov a most liberal retirement

design and research, as well as in pro-
duction. If vou want job security, satis-
faction and growth, it will pay you to
investigate a Boeing career today.

R.J.B. HOFFMAN, Administrative Engineer
Boeing Airplane Co., Dept. C-50, Wichita, Kansas

JOHN C. SANDERS, Staff Engineer — Personnel
Boeing Airplane Co., Dept. C-50, Sealtie 14, Wash.
¥ you want further information on thea advan-

tagaes of a career with Boeing, pleass tend cou-
pon to either of the above addresses.

Name_ e

College(s) Degree(s)___ Year{s) ___
Address -

City fone____ State

NATIONAL

cuv DISPLAYED RATES—
ERAGE The advertislng rate I8 $37.00 por Inch for all advertising $2.10 per line, minimum 3 lines. To flgurs advances payment

EMPLOYMENT OPPORTUNITIES

Tha Advertisements in this section Include all employment opportunitl ea—sxacutive, management, technical, selling, oMes, akillsd, manual, ste,

Positions Vacant Civil Service Opportunities Employment Agencies
Positions Wanted Selling Opportunities Wanted Employment Services
Part Time Work Selling Opportunities Offered Labor Bureaus

UHDISPLAYED

gount 5 average words a1 a Hne.
Box Numbers—oounts as 1 lins,

An advertising Ineh 1s measursd 73" vertleally on & column— t of 10 I fall wit L v i ad sar & mon
1 columns—30 inches to & page, DIE'FT:JW lmﬁt‘ﬂlnm_“' payment Is made in adrance fo v

Subject o Apency Commission. Not sublect fo Agsnoy Commission.

nppedaring on other than a contract basds.  Contract races
ifdotedd on rejieest.

Send NEW ADS to AVIATION WEEK, 330 W, 42nd Si., M. Y, 36, N. Y. for April 14 issuve closing April Sth.
subject fo spoce limitations,

There's a future in

CONTROLS BY HONEYWELL

Tius is the age of automatic control. And automatic¢ control is Honeywell's business. A pioneer
and leader in the aircraft control field, Minneapolis-Honeywell has produced more autopilots than any
other company. Honeywell manufactures other systems and products so highly diversified that you are
promised exciting opportunities for creative achievements and personal advancement. Constantly expand-
ing research and development of new concepts promise you unlimited possibilities for growth,

Consider these selective apenings:

RESEARCH AND DEVELOPMENT:

Gradunate engineers are needed in these related fields and product lines:

Au’mpiqus Gyros Electronics Applied Mechanics
H:,rdrﬂuh:s MNuclear Controls Instrumentation Thermodynamics
Aircraft Dynamics Servomechanisms Inertial Guidance Systems Engineering

Digital Computers Jet Engine Controls
PRODUCTION ENGINEERS *

Openings for engineers with 5 years experience, including process planning on new products. Thorough
knowledge of tooling, estimating, metals fabrication, manufacturing and assembly operations. Experience

must have been on products such as precision mechanical, electrical or hydraulic equipment, electro-
mechanical controls, electric motors, instruments, or gyros.

And consider these adva ntages:

Ideal suburban living in friendly, uncrowded Minneapolis,
famous for cultural activities and recreational facilities.

Generous employee benefits include broad company - paid
insurance and pension plans, liberal tuitdon allowances
tor advanced scudy.,

Travel and family moving expenses paid,

Please send résumé of your
background including salary requirements, to

J. A. Hill —Engineering Placement Manager
Minneapolis - Honeywell Regulator Company
2753 4th Ave. South, Minneapolis 8, Minn.

production engineers at Boeing's Wichita 3% ; ; -I
and Seattle plants. Big programs are now plan. -"'l‘“d h}}* E”rj‘[‘“fj 15 pleasant m.i.hi"
under wav on the airplanes and guided — PrOSressive, “Just right” size communities

missiles of a few vears hence. And Boeing of Seattle and Wichita. ” El w :

production engineers are responsible tor There are opportunities at Doeing in of selecting competent personnel for

Aviation leadership since 1916 :.‘-IIE'I £nginecring Juh n H'I'E A.'h"lﬂ'l'lﬂﬂ

ield,

SEATTLE, WASHINGTON WICHITA, KANSAS

MANUFACTURERS AGENT
Southern California Alreraft

Experienced manufacturer's agent established (5
years isiks one ar two high goality lines ta sell
Aviation Industry in Southsrn California; thor-
aughly acquainted sntire industry—good contacts—
can produce. |tems requiring enginsering depart-
ment contacls preferred.

BURKLYN COMPARY

3429 Glendale Bivd, Los Ang. 39, Calif.
Telephone Normandy 2-3111

A SAFETY MUST ., . .
A SKILLED PILOT g
Gt the right meaol Consult P-E-A", s

We'll supply him . . . carefully sereenied r
« » « Davchologically tested, Completa gon- L
sultation service,

PILOTS EMPLOYMENT AGENCY
Taterboro (N, ).} Alrport, Atlas 8-1214
Lockhesd Alr Term,, Burbank, Cal,, THornwall 4-3645

i F F " "o FOF AR RRFEORE R O E R

An employment advertisement in  this
EMPLOYMENT OPPORTUMNITIES section
will help you ftind the engineers you need.
It's an inexpensive, time saving method

Telephone numbér
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EMPLOYMENT OPPORTUNITIES EMPLOYMENT OPPORTUNITIES

( )

LIVE in Southern California! || Aeronautical
Engineers . . .
g at AGT™

GAS TURBINE | |, o
E “ G I “ E ER s |ﬂ thls (...figuratively speaking)

| Though you won’t actually see any pedestals at the
GE Propulsion Center in Cincinnall, you can’{ be around

t‘. l( . b t' | t' : here twenty-four hours without realizing the respect
O;f Y47 ‘H{a]! 1o (}!){;}.f 11H0S NOTU s Imu a I“g . for the engineer that permeates the organization.
: - el O ; T his i3 not lip service to an tdeal, IVs a lusty actuality,
. . : . : ing ils existence 1 . fe ways.

/{j} i’/’#f{f{{'ﬁtﬂ'{! Alrhur"e : _.I'Ji"'ﬂl-]'ﬂl_.ﬂ'l FENIIONL LJ'T-I. ARy conereie waj's |

. For instance: an enpineer at the Aircraft Gas Turbine

Division of GE is free to choose his field of concentration,
Free from time-consuming board work. And he experiences

D E s IG “ E " 'G I " E E Rs Eﬂpnns the keenest satisfaction a professional man can have —
responsibility for a project of his own.

E xp E RI M E " TA l E " G I " E E R s | Key pinin the whole structure is the ungrudging, rapid,

Sance = ' yStemS open-handed recognition of individual contributions,
professionally and financially.

P nol E CT E " G l " E E Rs Pruject If you think you're the man to make a significant

WE PUT ENGINEERS
ON A PEDESTAL

—

contribulion in the production and development of
advaneed jet power plants, rockef motors or alomic engine

fﬂ '3 (!f’f -’ l‘”lU]) HH”HLL j)?ﬂ/fftﬁ You will be challenged FADRRUIO — bR L abent yoursel,

bv the severe High starting salaries. Frequent evaluations.

ane Full Tuition Refund Plan for graduate study.

environmental

ffH" ])}*{Jf[ﬁ cle ON ]H'l’{}{"{ftﬂ conditions encountered IMMEDIATE OPENINGS NOW FOR GRADUATE

J it} supersonic flight. ENGINEERS « PHYSICISTS « MATHEMATICIANS « METALLURGISTS
New concepts in

mechanical designs are cowith 1 te 5 years experience

SOLAR OFFERS PERMANENT cmployment in a rela- l'euu_n*ed to deal with Rocket Engllne Design al'[d Develnpfnent- Mechanical Design Testing
tively new and exciting feld with a tremendous previously unexplored and Evaluation of New Aircraft Engines, Rocket qurs' and
growth potential. Solar is a vigorous, medium-size states of temperature, Components ﬂauelﬂpmex_}t of Fuels and Eﬂ'ﬂhﬁhﬂﬂ 5'.'!’51'3“15 for
company founded in 1927, No individual in Solar’s altitude. shock, Future Jet and Rocket Engine Types » Numerical Analysis and

Programming, using IBM 704 and Associated Equipment « Facilities
and Testing Equipment Design « High Temperature Metallurgical
Processes Development » Aerodynamic and Thermodynamic

Engincering Department has ever been laid off
because of business Huctuations, Solar gas tur-
hine engines have already won an international |

vibration and humidity.
Degree, plus experience

rvl‘mLLFil . P _ | ; ; i in design of aireraft Design and Analysis « Manufacture and Testing of Demonstrator,
Living in San Diego is delightful, This favored | structure and Prototype, and Production Engines » Nuclear Applications in
area is smog-free, with the finest climate in the mechanisms or design, Jet and Rocket Engines » Product Application and Marketing

Tiv e y B iy = " Ta el e T 5 ¥ : -
United ht.itl__‘-.., *.m:l has unmatched recreational and of aireraft control
cultural activities. | & i ¢

Applicants with BSME or AE plus 3 or more | Instruments.
years experience are preferred, Inquire now tor

responsible positions in our rapidly expanding pro- As a mechanical or

grams in gas turbines and airborne controls. Replies | aeronautical design
will be kept confidential. Write, giving resume, to engineer, grow now
DALE A. COBB, Department A-124. thru this truly

advanced effort, on a
team of creative

_rl- : 3 _rlu . ;
engineers w"ih the ifitia s
world leader 1n
electronics !

Mr. Don Romer

To arrange confidential in- *AIH«EHAFT GAS TURBINE DIVISION
terview, send resume to

a0 o S0 e o . | GENERAL @ ELECTRIC
- —-’J CINCINNATI 15, OHIO
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AIRCRAFT COMPANY
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EMPLOYMENT OPPORTUNITIES

b
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- GENERAL MOTORS

G.M. ELECTRONICS DIVISION

offers challenging, pioneering oppor-
tunities to ambitious men, We ex-
tend a cordial invitation to every
deserving Engineer and Designer to
write us their wants. We may be
able to supply the square hole for
the square peg!

®

KAMAN

AIRCRAFT CORP
o AERONAUTICAL

AERODYMAMICS
THERMODYNAMICS
DYNAMICS

STRESS AMALYSIS—
Mechanical & Structural

LR i ek

BELOOMFIELD

ICOEEEERERRER R nm

100

CREATIVE OPPORTUNITIES

in the following fields: Missile Guid-
ance Systems; Jet and Turbo Prop
Engine Controls; Bombing and
Navigational Computer Systems;
Airborne Fire Control; U H.F. Com-

ENGINEERS
DESIGNERS
NEEDED!

= O

YOUR FUTURE

depends on your making the
right connection with the right
firm as quickly as possible. Why
not send full facts about yvour
education, work background,

e MECHANICAL

Kamaon's confinued growth os o producer of Rotary-Wing Aircraft for the Armed
corvices, as well os its exponsion into ficlds of odvonced oireraft design and
rescarch, has established requirements for Engineers possessing a high degree of
initiative, imagination and creative ability.

Challenging Positions currently exist in:

MECHANICAL & STRUCTURAL DESIGHN
PRELIMIMARY DESIGN & RESEARCH

Openings at Junior, Intermediate and Senior Levels

Forward detailed resume to: W, M. Tynan, Administrative Engineer

THE KAMAN AIRCRAFT CORPORATION

ST T e T U E T e P v vz

munications, ete.

A e TEA TR EEC TR CEECERE R RN
req H1res

f.k}f}i’!*f}i’irﬁ*ff

e STRUCTURAL

ELECTRICAL DESIGN & LAYOUT
DESIGHN DRAFTING & LAYOUT
SYSTEMS DEVELOPMENT

TEST & DEVELOPMENT
ELECTROMICS

LIAISON

CONNECTICUT

T T T e e i G

ete. We will do all we ean for
yvou and treat it with the full-
est confidence,

AC SPARK PLUG e THE ELECTRONICS DIVISION

GENERAL MOTORS CORPORATION
MILWAUKEE 2, WISCONSIN

FLINT 2, MICHIGAN

ENEINEERII:IG STAFF
0

Ford Motor Company

Has position openings for aeronautical
or meéchanical engineers 1o do structural
analysis on automotive bodies. engines,
or chassis., Requirements are as 1ollows:

l. Analytical design engineer with
engine and/or auiomatic (rans-
mission experience lor develop-
meni ol cnalytical metheods fer
vehicle fuel economy projections.

2. Analytical design engineer fo ap-
ply elastic energy theory o de-
velopment ol analysis methods
and predict the [lexural stress in
slatistically indelerminate siruc-
lures:; masters degree or iraining
in the lield of applied mechanics
desirable,

J. Stress analysls experienced In
siress analysis of automolive or
aircralt structures.

There are other position openings lor
mechanical and elecirical engineers or
designers interested in body. engine,
iransmission, or electrical automotive
engineering work. Send resume lo:

MR. F. J. BUDDE
Salaried Placement Section
Engineering Staff

Ford Motor Company
Box # 2053 Dearborn, Michigan
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RESEARCH  PROJECTS
in the

SUPERSONIG AND
HYPERSONIC RANGE

One of the nation’s leading organizations
in the field of seronoutical research, the
Cornell Aeronautical Laboratory, is cur-
rently engaged in extensive investigation
of the problems ossocioted with Hight at
supersonic and hypersonic speeds. As these
programs develop, opportunities become
availoble to technicolly competent men to
join our staff,

Two openings are described below. It you
are interested in receiving more informa-
tion obout these specific assignments, or
it you would like to inquire obout other
possibilities of employment, we shall be
pleased to hear from you.

STRUCTURAL PROBLEMS
CAUSED BY
AERODYNAMIC HEATING

A major problem in the design of ve-
hicles that will travel at the very high
speeds of hypersonic flight is the predic-
tion of their structural integrity under the
high heat loading conditions to which they
will be subjected. Analytical and experi-
mental research is underway ot Cornell
aimed at obtaining a fuller understanding
of this “Thermal Barrier” and the struc-
tural problems assaciated with it. Men se-
lected for assignment on the structural
phase of the program will work closely
with a group that is making major contri-
butions to the store of available data on
hypersonic flow. At least five years ex-
perience in the field of structures is de-
sired.

STRESS AND VIBRATION
AMNALYSIS

The Loboratory has recently developed
and installed @ new experimental appar-
atus for use in our program of supersonic
propeller blade research. We are secking
young engineers with good backgrounds in
either theoretical or experimental stress
analysis for assignments in this project.

CORNELL AERONAUTICAL
LABORATORY, INC.

| BUFFALO 21, NEW YORK
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EMPLOYMENT OPPORTUNITIES

the

sky
s
our

world

From advanced research into the fundamental
forces of the universe—gravity, nucleonics, astro-
physics—to the launching of man’s first stepping
stones into space itself, Martin engineering activities
are among the most exciting in the aireraft industry
today.,

The sky is our world, and outer space is the next
frontier!

If youw ave interested in learning the story of a
great engineerving adventure, whieh includes some of
the most advanced projects now in the vesearel and
development stage, contact J. M. Hollyday, Dept. AW-
04, The Martin Company, Baltimore 3, Maryland.
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EMPLOYMENT OPPORTUNITIES

ENGINEER)

HERE'S BIGGER
OPPORTUNITY
WITH A
GROWING
COMPANY
IN JET VIO

Logk to the future with
Ryan — a stable, growing

gircraflt company with 33
years of experience —where you'll

never feel “lost in the shuffle." Jain
our select staff of engineers and work an
challenging, diversified projects ke Ryan's
neéw aulomatlic navigation aystem and the

warld's first jet VTO aircraft!

You ll like working at Ryan and you'll enjoy living
i San Diego — a year-round playground with the nation's

finest climate, Wrile today lo Engineering Prolessional Place-
ment, Engineenng Division for full wnformation. Your inquiry will

be held in stnetast conhidence,

IMMEDIATE OPENINGS FOR:

Aircraft Designers Electronics Engineers
Struclures and Weight Control Engineers

=A-"RYAN

DIGITAL
ENGINEERS

for Long-Ronge Programs
Airborne Control Applications

Challenging assignments
with epportunity to carry
your ideds through (o fnal
hardware and operational
fMight testing in:

Computer Orgonization
Logical Design

Advanced Circuit Design
Laboratory Development
Packaging and Reliability

e asew

Kond peanane (o ramfidemes fal

Technieal Personnel Dept. 2.500

AR

Division of
American Bosch Arma Corporation
Roosevelt Field, Garden City
Long lsland, N. Y.
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Aerodynamicists Systems Analysts

Power Plant Engineers

AERONAUTICAL COMPANY

2703 Harbor Drive - San [hego 12, California

Outstanding
Opportunities for

For Design, Development,
and Testing of JET ENGINE

JET ENGINE

Fuel Controls & Accessaories
After Burner Exhaust
Mozzle Controls & Actuators

AIRFRAME

Actuators & Screwjacks
Servomechanisms

Hydraulic Valves & Controls
Fuel System Accessories
Pneumatic Valves & Controls

Write: Employment Office

EX-CELL-O CORP.

1200 OAKMAN BLVD,
DETROIT 32, MICHIGAM

SYSTEMS
DESIGN ENGINEER

To join guidad missiles project staff
for wark on oceronoutical problems
ossociated with ground or air
launched missiles such as missile
aeradynamics, prepulsion, perform-
ance ond contral. Would conduct
and supervise missile preliminary

design investigations.

ANALYSTS

Are needed for long-range projects
in guided missiles. Opportunities
exist in group responsible for
dynamic analysis for anaolysts ex-
perienced in thearetical aspects in
any of the following fields: statistics,
aerodynamizs, structures, thermody-
namics, eleciromagnetics ond me-
chanics, Digitnl and anologue com.

puling facilitizs are available,

CORNELL

) AERONAUTICAL
' fﬂﬁoﬂfmgr. Tece.

/' 4351 GEMESEE 5T, BUFFALD ZL M.Y.

IR e g

ay

T e g i

ADMININTRATOR

1

CONTRACI

Ineresasd volume of Mleht comn-
L] BYETEME Al resuliing ae-
vounis 1o 2erviee affords (lmely
ane] pieErimdament dppejearimmely L
IR T R CTC R LR R | in Illl'l-:ill_'-'
0 RCRT i el R

Requires vontrncls eXperisnee,
Ldaplited for handllng custoji-
or reuesis, fuoles, coordinm-
Elangd, ikl Ena L Foepsor bt bos pesa,

All replies confldentinl,
SEND HESUME TiO:

I*=1240, Aviation Week
a0 W, s St NewYork B, N Y.

LTy /i i

I g e

|

TOOL DESIGNERS

Several posifions open far Senior Tool Designers
and Toal Desipners with closa tolerance aireraft
tool designing experience. A minimum of 4 years'
pxparience required. Salary will be commensurale
Willh eNpErIance.

Plepsa write air mail giving details of experience,

education and home address. If now employed, in-
dicate whether application s (o be kept confiden-

tial.
RELOCATION EXPENSES PAID
WHRITE

Employment Monager

BENDIX |

AVIATION CORPORATION I
KANSAS CITY DIVISION

P. 0. Box 1159, Kansas City 10 Missouri
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Plan your future as

a Flight Officer with
United Air Lines!

Mail coupon for a booklet
outlining your career oppor-
tunities with United Air
Lines, the nation’s fastest
growing airline.

Qualifications. ..a commercial
pilot’s license with 165 hours
or more (no multi-engine
time required ); A U.S. citizen
and a high school graduate
between 21 and 30; between
5" 7" and 6’ 4" in height, and
able to pass a flight physical
without waivers. Applicants
with C.A.A. instrument rat-
ing or flight engineer exami-
nationwritten portion passed
will be accepted through age
31; with both, through 32.
Successful applicants attend
United's Flight Training
Center at Denver and receive
pay while training.

Excellent pay... 3485 a month
on assignment to line; pay
increases at regular inter-
vals.

Security...broad insurance
program, plus retirement
income plan and other gen-
erous benefits.

Even if you are not now able to
take advantage of this great
opportunity, plan for a fu-

ture with United Air Lines.
Mail coupon today!

C. M. Urbach, Supt. of Placement

UNITED AIR LINES

Operating Base, Depl. AVIA-4

stapleton Airfield, Denver, Colorada

Flease send me your free booklel outlining the
career opportunities as a United Air Lines
Flight Dfficer.

Name

Streat

Cily Jone_____Stale

AVIATION WEEK, April 2, 1956
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EMPLOYMENT OPPORTUNITIES

=y

FLIGHT TEST
INSTRUMENTATION
ENGINEERS

Do you qualify for one of these unusual and difficult posi-
tions offered by Republic Aviation? The apportunity for
rrowth and professional advancement is exceptional, the
salaries are tops, the benefits many . . . including Repub-
lie's now famous Retirement Income Plan offering: (1) 4
basic program paid in its entirety by the eompany; and
(2) a cooperative plan for even greater retirement income
with Republic more than matching vour contribution.

Positions open for:

PROJECT FLIGHT TEST
INSTRUMENTATION ENGINEER

3-7 years experience. Must be capable of: (1) coordinating the
activilies of an engineering group; (2) translating the flight test
engineer's requirements into instrumentation specifications capable
ef fulfilling the specific lest requirements; (3) performing the basic
syslems engineering on a given project.

FLIGHT TEST INSTRUMENTATION
ELECTRONIC ENGINEER

Airborne Mognetic Tope Specialist

Opening for engineer presently invelved in the development and/
or use of Magnelic Tape Recorders for Airborne Data Acquisition
System. Mus! hove a thorough knowledge of the present state of
of the art and a good understanding of FM/FM and PWM systems.

Telemeter Specialist

J years experience minimum. Must have a thorough undersianding
of FM/FM and PWM telemeler sysiems and be capable of directing
the operation of the telemeter ground station and checkoul of the

airborne system. The opportunity exists for the advancement inlo
the lield of PWM and FM/FM lo Digital Converters.

FLIGHT TEST INSTRUMENTATION
DEVELOPMENT ENGINEER

3-7 years experience. Must be capable of supervising the activities
of a development group. A basic working knowledge of the funda-
mental laws of physics required together with heavy experience in
advanced flight test instrumentation. Responsible for: (1) systems
engineering on advanced instrumentation projects: (2) design and
development of specialized instrumentation components not com-
mercially available; (3) design and development of circuitry and

techniques required to make various transducers compatible with
various methods of recording.

FLIGHT TEST INSTRUMENTATION
ENGINEERS

1-] years experience. Several openings for electrical engineers and
physicists with an instrumentation background who wish to adopt
their present instrumentation experience o the challenging field of
flight test instrumentation. Mechanical Design engineers are re-

quired for designing the installation of instrumentation in flight test
aircrafl.

Please forward complete resume, including
details of your technical background, to:

Assistant Chief Engineer

Admanistration

Mr. R. L. Bortner

STEFITELFE AVIATFIODON
FARMINGDALE, LONG ISLAND, NEW YORK
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EMPLOYMENT OPPORTUNITIES

We have an immediate need for Test Pilots for
permanent assignments in our rapidly expanding
flight test program in Dallas and on the West Coast.

These positions require a science degree or equiva-
lent experience and at least 2,000 hours total flight
time, including 500 hours of jet time. Completion
of Air Force or Navy Test Pilot Trdining is highly
desirable.

Qualified pilots please send a resume of your back-
ground and flying experience to:

MR. JOHN SLOAN, Engineering Personnel

CMHANCE

fNMNCO R PO RATFED

P. O. Box 5907
DALLAS, TEXAS

OUGHT AIRCRAFT

ENGINEERS and SCIENTISTS

We have real opportunities available!

The Mechanical Division of General Mills has varied and interesting openings
in a wide range of fields. We have nationally and internationally prominent
acientists and engineers with whom you can work. We believe we have all
r the opportunities you could find elsewhere in the country.

QOur engineering and research lacilities and laboratories are growing
rapidly and we have many immediate openings for permanent positions. We
are particularly interested in people who have real potentiol and who are
seeking a place where they can use it. We want people who want challenge
and opportunity. Our openings range from those for beginners all the way
to top technical specialists,

The types of work on which you could be engaged include:

Missles

Applied mechanics
Underwater ordnance

Digital and analog compulers
Countermeagsures

I Instrumeanls and conirols
Solid state physics

Balloons

Infrared systems
Inertial systems
Servomecharisms
Industrial aulomation

Fine particle technology
Surface chemisiry

We need mechanical, aeronautical, chemical, electrical end electronic engi-
neers, physicists, meteorologists, physical ond electro chemists, from bachelor
| through doctor's degrees,
! Congenial associogtes and atmosphere. Alert and progressive organization.
Recognition for your contributions. OQur extremely low turnover testifies to
the pleasant working and living conditions.
I We have been carefully building together as fine a research and develop-
ment staf as is possible, and we are very proud of the people in it. If
you are of top flight caliber and want to work closely with those who are
also, we invite you to send us a resume which will be held in strict confidence.
Address: Peter D. Burgess, Director of Personnel, at:

Mechanical Division of GENERAL MILLS, INC.

1620 CENTRAL AVE. N. E.

MINNEAPOLIS 13, MINN.
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REINFORCED PLASTICS ENGINEER

Prefer mon with chemical or chemical engi-
neering bockground for opening in develop-
ment and project engineering group on gov-
I ernment and consumer products. Permonent
position with excellent ocdvancement oppor-
tunities ond employee benefits in |eoding
company in the reinforced plastics field.

Send complete resume including solary
reguirements to:

Manager Salaried Employment

The Brunswick-Balke-Collender Co.
Marion, Yirginiao

CONTRACT

MNegotiator

Excellent opporlunity foer man with degres in

nginearing or Euaﬂiua Administration and nat
ﬁau three years oxperience in commercial or gov-
arnment contract administration or pegotiation.
Opportunity for advancement in sales department,
Many company benefits include free hospltalization
with surgical benefits, 34000 free lifa Insurance,
plegibility for membership in Lake Rickabear Club,
a recreational area for executive parsonnel. Proal
of U.S. citizenship required. Send complete resumae

with salary requiremenis to

Mr. K. E. Waorrick

Wright Aeronautical Division |

Curtiss-Wright Corporation '
Wood-Ridge, Mew Jersey

| REPLIER i Bar X, l: Addrese to ofice nodrest you

YVEW YORK: 3o W, 34nd B, (a36)
CHICAGH: 20 N, Michiman Ave. (11}
AN FRANCIECO: GR Moxt SI. (4)
L.ON ANGELES: 1135 W, 6th St (I7}

POSITIONS VACANT

Analysts Traffic & Economics. Executive
offices in eastern city. Age 25-35 preferred,
P-1156, Aviantion Weak,

Wanted: Vice President Cargo Sales capable
of organizing and heading entire cargo siles
program. All inguiries will be held in con-
fidence and should be directed to Prestdent,
Anxico, Hox RT3, Miami 48, Fla.

e

Expanding Denver firm needs sales engineer
tix head new airborne accessories division.
Prneumatic, hyvdraulie, instrumentation expe-
rience necesszary., Part of business available
to right man. P=-9294, Aviation Week.

Experienced man to take charge of buying
and stock room in large New York executive
girplane overhaul and conversion center.
Good future for right man with all company
henefits. Write complete resume and ex-
pected zalury first letter. P-1168, Aviation
Week.

POSITIONS WANTED

Do You Meed Highest Pilot Qualifications?
12.000 hrs, DC-6 Captain for six YEArs,

AT.E. and top recommendations. Age 3.
Call Charlie Wilson, 35400 Lafuvette, Ind,

Pllot Commercial, fight instructor & Instru-
ment, ape 28, single. Desires co-pilot and
electronic fAeld work., Tech school grad, 1st
class phone. Background includes airborne
radar, microwave and electronie research.
Currently employved in electronic devel.
PW-1131, Aviation Week.

Pllot 1500 hrs. Rotary, 1500 hrs fixed wing
gecident free. CAA Comm Lie. Multi and
single eng Iland, helicopter. Two ¥rs heli-
copter instr, all configurations. Age 32 avail-
ahle immed, PW-1152, Aviation Week.

Ex-Superintendent of Maintenance, Flight En-
gineer and Maintenance Foreman, A & E
license, desgires N, Y, area. 18 yrs. experience
all tvpes airline aireraft. Top references,
Prefer maintenance, supervisory or aireraft
and engine instruecting. No flight duty. PW-
1250, Aviation Week,
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STAFF ENGINEERS
for new
RESEARCH & DEVELOPMENT
DEPARTMENT

advanced electric systems and
accessories for aircraft and
missiles

Mechanicals with MS

Ten years experience mechanical problems
of oircraft occessories or equivalent in
ollied field. Working knowledge of modern
experimental techniques essential.

Thermal Specialists with PhD
Three yeors experience heat transfer to

gases and liguids. Mastery advanced
maothematical and experimental techniques.

Many Benefits

R&D Deportment in suburban Cleveland,
0., plant. Fine, new offices and complete,
modern loboraotory, cemputing and proto
type production facilities.

Maony extra company-sponsored benefits
conducive fo crealive engineering.
Superb fomily environments and octivities.

Send resume fo

P-1103, Aviation Week
520 N. Michigan Ave., Chicago 11, lll.
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SPECIAL SERVICES

TO THE

AVIATION INDUSTRY

OVERHAUL &

MAINTENANCE

rRemmerI-
Werner

Inc. of Inc. of
ST. LOUIS TOLEDO
Lambert Field Express Airport

Specialists In

DC3
LODESTAR TWIN BEECH

Bom = - - = il e ——

SEARCHLIGHT SECTION

EQUIPMENT - USED or RESALE

BUSINESS OPPORTUNITIES

——RBATES—— DISPLAYED

The advertising rate s $21.00 per fnch for all md-
vertlslng appearlng on other than s contract basls,
Contract rates guoted on request,

An adeerileing inch 48 measured 5~ vertlcally o6
opre eolumn, 3 eoluinns, 30 Incheés (o & pDage.

UNDISPLAYED

£3.10 a Vne, minimum 2 lines. To Ngure advance
payment count 5 average words ag & line,

| Boe Neumbera count 8% ane line,

Digecunt of 10 % If full payment {5 made in adrance
for 4 consecutive Insertions.

'II|.|IIT"I r].“'. _' :J “I"Il"" |||.| I'|-rd' |.'|-|'|rr |_|-|||'d'I .'.II"_I.'I (i B rl-’ '||'_|'_'|'|I |I|'||I|'|!'|II"."|II.'-|

FOR SALE

-I-I-l-"-_ " -
= [ __' L, rEE . sl ke o

9 > i i . L |
w ’ . 1

PBY-5A (28-5ACF)

Convair Clipper Bow
Balanced Rudder
Cargo Doors & Floor
Immediate Delivery

Zero Time
Airframe & Engines
Certificated for
Airline Use

“We are Owners”’

LEEWARD AERONAUTICAL SALES, INC.

P. O. Box 233, Int'l Airport Miami 48, Fla.

Maintenance Overhaul
Inspection Conversion
AIRCRAFT UPHOLSTERING
A Complete Compiete Interiors
service Over 50 years of experience

26 GLENN ROAD

| BAU[:“ RUTHERFORD, N. J.
Adfjacent fo Teterbora Alrpers
GENEVA 8-8500

PARTS & SUPPLIES

5t. Louis, Mo.

NAVCO ..

Hua all Parta and Eu.'p‘;.lln far Exscutive
DC-3 LODESTAR BEECH

ARG EI.| dix IZ'..nnIHE rI"““"'L-u-u- Hmﬂﬁ?

. an ne b | oox

P&W Continantal Wright Goodrich Goodyear

Lambert Field
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Lockheed
PY-1 Ventura

Weather Radar
INSTALLATIONS

AiResearch nose modification kit
and radome for DC-3s.

Exclusive 30-inch antenna installation

For Lease

o Executiva flys
ing office

« 2655 MPH
Cruizing spead

s Realining
chairs, ecough,
pallay, lay,

Gpgmin o Ko Exclusive shot ave gide rn
radio, sute ol- 1 T e No limitation on air speed
: wHte. e Lower installation costs
A. J. Ming 2 RCA, Collins, Bendix, X-Band, C-Band
Lot At s 1. . installed in DC-3, Lodestar and Convair
Hunter 6-7690 airliners,
— Send for booklet R-1
Remmert-Werner
fnr THIE CORPORATION
R A D A R AiResearch Aviation Servicé Division
Bendix C-band o e F
R.C.A. X-band International Airport, Los Angeles, Calif.

Lambert Field St. Louis, Mo.

“Take a Heading for Reading”

for the BEST MAINTENANCE « OVERHAUL *» MODIFICATION » INSTALLATION

READING AVIATION SERVICE, INC.

Phone 3-3155

Munlelpal Alrport Reading, Pennsylvania




SEARCHLIGHT SECTION

Inc. of Inc. of
St. Louis Toledo
Lambert Field Exprass Airport

Specialists in

DC3

LODESTAR TWIN BEECH

Mainfenance Converzion Overhaul

Deicers Heafing systems Rewiring

Interiors Picture windows

Fainting

Custom radie and instrument ponels
Insulation, heat and sound
Autopilots Specialties
Executive rodio

BEMDIX COLLIMS SPERRY

NARCO WILCOX LEAR

AR.C,

Engines
RPBS R1340
R1B30  Super-92

R1820
R2000

RADAR

Bendix C.band
R.C.A. X-bond

DC3 Heating systems—400,000 BTU
3 woy—automatic—ground
Janitral—Hat afir—Stewart-Warner
DC3 Blow out proof oil coclers,
automatic surge-proof thermostats
DC3 Quter wing tanks
DCY Geared rudder toabs—for 1350 HP
DC3 Londing geor doors
DC3 Retract tail wheel
DC3 Short tail pipes
DCI Dual hydraulic system
| DC3 Airstairs—electrolift
DC3 One piece birdproof windshields
DCI Picture windows
DC3 Shutoff valves
DC3 Fire detectors and extinguishers
DC3 Fuel Raw meters
DC3 Brakes
Hayes-Goodrich, Goodyear, Bendix
DC3 Deicers
DC3 Spare Surfoces, wings, controls
DC3 Spare Parts for cirframe, engines
DC3 Propellers, toothpick, paddle
DC3 Engines—All
R1820.56,.-72,-202
R1830-75,-92,-94
R2000
SUPER-72

| C47s Available

1084 1o 6402 hours toral, BOOD b,
OH, NT30 engines, new ship guar-
anfes.

Super-92 DC3

\\ _ each month

your choice of engines

Bendix or Collins radie, new ship guarantee,
complete B00O hour overhoul, beoutiful cus-
tam Interior, big windows, 200 mph.
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SUPER GOOSE AMPHIBIAN
10 Place

Now undergoing conversion in
our shop. Color & Interior to suit
purchaser. Zero time airframe & |
engines.

Basic Price $75,000.00

Dean Franklin Aviation Enterprises
3923 N.W. 24 5t Miami, Fla.

WRIGHT and PRATT WHITHNEY
ENGIMES and ENGINE PARTS

California Airmotive Corp.

7139 YVINELAND AVE,
NORTH HOLLYWOOD, CALIFORNIA

HELIOPLANE—COURIER

Ser. 2 15, Mfg. Oct. 1955, T7.T 21:00, Good-
yaar X-Wind Geor, Full Instrumentation,
Lear LTRA-&. Socrifice for 520,600.00 To Set-

tle Estale.

P. O, BOX =144
ISLIP, LONG ISLAND, H. Y,

FOR SALE—GRUMMAN GOOSE

NEW 19i5: 200 Hours on engines B passenger ani-
phivian, hull & eag. Excellent: must be seen lo be
approciated. Fully radin sqpt. & all possible flying
instrumenis, PRICE ON REQUEST.

One PYYS5A ovailable
EVEREADY

#05 Housatomic Ave.
Edison 4-9471

Bridoeport. Conn.

FOR SALE

Executive Transport Aircraft. For complete
miarket report of available multi-engine air-
craflt, ineluding Heech, Convair, Curtis, Doug-
lag, OGruomman and Lockheed manufacture,
write or enll William C. Wold Associates, G116
Fifth Avenue, New York 46, N, Y. Telephone
Murray Hill 7-2050,

WANTED
Wanted to Buy: DC-3's, C-47's, C-46's.

Write, wire or call with Tull data on aircraft
and engine time and your selling price. Con-
tact Herral Bellomy, Executive Vice Presi-
dent, L. B. Smith Aireraft Corporation, Inter-
national Alrport, Miami 18, Florida. Phone:
NEwion Jd-0681 1,

“SEARCHLIGHT"

IS

Opportunity Advertising

—to help you get what you wam ‘
—to help you eell what you no
longer need.

Take Advantage Of I

For Every Business Want

“THINKE SEARCHLIGHT FIRST”

‘ 1125 W. 6 St.

| FOR RATES

OR INFORMATION

About Classified
Advertising,

C;ﬂu lacl
The WeCraro- Sl
O}ﬂ ﬂl‘f Wﬁm-ﬂif yﬁ-u.

ATLANTA, 3

1321 Rhodes-Haverty Bldg.

WAIlnut 5778
W. KEARMS

BOSTOM, 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

w. GARDMNER

CLEVELAND, 15

1510 Hanna Bldg.

SUperior 1-7000
w. SULLIVAMN

DALLAS, 2
Adolphus Tower Bldg.,

Main & Akard Sts.

PRospect 5064
G. JOMES

DETROIT, 26

854 Penobscot Bldg.

WOodward 2-1793
L. SEEGAR

LOS ANGELES, 17

MAdison 6-9351

C. F. McREYNOLDS

NEW YORK, 36
330 West 42 St.

LOngacre 4-3000

3. HENRY

D. COSTER
R. LAWLESS
R, HATHAWAY

PHILADELPHIA, 3

17th & Sansom St.

Rittenhouse 6-0670

H. BOZARTH
E. MINGLE

ST. LOUIS, 8
3615 Olive St.
JEfferson 5-4867
W, HIGGENS
SAN FRANCISCO, 4
68 Post St.

DOuglas 2-4600
T. E. WYCKOFF
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DC-3
FOR LEASE

Standard Airline Radio
21-Passenger Interior
Complete Anti-lcing

TRANS-INTERNATIONAL
AIRLINES, INC.

P. O. Box 233, Miami 48, Fla.

HELICOPTER

Hiller—Model UH-12B, Very low air-
frame and engine lime.
Perfect Condition.

EAST COAST AVIATION CORPORATION
Bedford Airport Lexington 73, Mass.

WANTED

AIRPLANES WANTED

Need 50 Bonanzas, Noavions, 180°s, 180°s.
170°s; Asro Commonders, Twin Naovions.

Twin Besches, esic.
Wil Buy Dealers’ SBtocks New or Used

Yest Aircraft Co.’s Skyranch
BOX 5308, DENVER 17, COLORADO

WRIGHT ENGINES

1820-56-56WA-82-62A-66-66A-T2-72A-T4-TAA-
76-76A-78-86, State quantity, condition and
price. We are nol brokers.

W-=08213. Aviation Week
11256 W. § St., Los Angeles 17, Calif.

We Buy DC-3 and C-47

-al50 pomponents, ruaal-.lr* center seotions. Pre-
fer ranout or oesdlog work, airllne, paasenger. or

carge, Pratt & Whitner or Wright., State pries,
1ime, quantity, type engines,

Wa are not brokars

REMMERT-WERNER, INC.
Lambart Flald

5t. Louls, Me.

SEARCHLIGHT SECTION

FOR THAT

SAFETY
MARGIN

C-POWER FOR C46’s

(with F-type tail conversion)

® PROVEN

by months of actual operation . . .

@ INSTALLED

by L. B. Smith Aircraft Corporation
—experienced in all types of C-46
passénger and cargo conversions...

Extha,

® ACCEPTED
by the CAA, Canadian and South
American aviation authorities , , .

by U.5. Scheduled airline and air
freight lines for cargo operalien ...

The Pratt and Whitney R 2800 C-series engine

has added that extra margin of safety, speed and econ-
omy to make the C-46, with F-type tail conversion, o

highly competitive and revenue-

COMPLETE R 2800 C-series engine in-
stallotions and oll necessary oirframe
modifications including the F-type tail
conversion are NOW AVAILABLE.

Call, write or wire: Herrol Bellomy,
execultive vice president

producing aircraft,

ARCRAFT CORPORATION

International Airport, Miami 48, Florida, NEwton 4-0611

— - - r—

P&W R-1340’s

Have supply of direct drive R-1340-AN1
and H-1340-40 or -57 Helicopter engines
as well as geared S1H1G. S1HIG or
-AN2 engines immedialely available. All
freshly major overhauled by auihorized
Pratt & Whiilney shop.

] PG, ene.

230 Park Ave., N.Y.C. MUrray Hill 8-3620

SPARKPLUGS WANTED

Surplus or used alreraft sparkplugs wanted, Highest
prices paid Tor B.B. (%R, 48582, 5/2, §5/3, 5/4, §/5,
23R, 27-R, 23, 11282, 31282: R.P. 438 LE 44, 45:
L.S. 48: A.C. 181, 28): R.S, 19-2R. 14-I1R;: R.C.
an: R2-14-R: R-214; R.N, 5/3: 59082, 61382 638",

fid = :

RADIO & ELECTROMICS SURPLUS

13933-9 Brush St Detroit 3, Mich

WANTED
BEAVER AIRCRAFT

EASTERN PROVINCIAL AIRWAYS

Gander, Newfoundland

62.5 KVA 400 CYCLE ]
CONVERTER

60 cycle input; dolly mounted,
like new,

100 HP WATER-COOLED DYNAMOMETER
15 HPF GENERATOR TEST S5TANDS
RADIO—RADAR TEST EQUIPMENT

A-13 AIRPORT FLOODLIGHTS

ENGINEERING ASSOCIATES

434 PATTERSON ROAD DAYTON %, OHIO

WANTED!!

Highest prices id for your surplus
radio gear,

Especially need ;: ARC-1, ARC-3. ART-13, ARN.A,
R-5'ARAN-7. R-5A/ARN.7.

ALLEN INDUSTRIAL SALES
134 8. WABASH AVENUE

WAhash Z-96G84 Chicago, 1l

ENGINE TEST CELL

Guaranteed, completely reconditioned by
Airwork Corporation lor testing P & WA
R-285 thru R-2800. and Wright 1820 & 2600

AVIATION WEEK, April 2, 1956

COMING SOON
SUPER-LODESTAR

(Mow in Flight Test Phase)

CHECK THESE FEATURES

250 Cruise

850 Gas (Tip Tank installalion)
Janitral Heat

Wrap Around Bird-Proof Windshield
Single Disc Wheel and Brakes

Dual Collins or Bendix Radio
Collins IFS System

B.000 Hour Overhaul

Zero Time Engine, Props—Accessories
Retractable Tail Wheel

All Flush Antennas

Many more advanced engineering ifems too
numaorous to montion

FOR COMPLETE DETAILS
Contact

Sales Department

MINNESOTA AIRMOTIVE, INC.

Costact: Wold-Chamberlain Field
Airwﬂrk Curpnrntinn Mll‘l'ﬂ'EﬂPﬂll!. Miﬂﬂﬂ'ﬂfﬂ
Millville, N. J TRADE — TERMS —_— FINANCE
i v | i =
107
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THE McDONNELL F-101A VOODOO is a dream ship
—it does evervthing well. It has the long range
necessary for bomber escort and fighter missions.
It is an excellent interceptor because in-flight re-
fueling permits it to stay at high altitudes for
hours. And., it is heavily armed, capable of carry-
ing atomic weapons.

This twin turbo-jet, supersonic aircraft is
equipped with Pittsburgh electrically heated
Multiplate NESA Glass for the excellent visi-
hility required under all weather conditions. This
is essential, for the Voodoo must fly, rain or shine,
snow or fog,

The windshield on the Voodoo consists of two
pieces of ', full tempered glass and one piece of
He semi-tempered glass. The NESA coating on
the inner surface of the outhoard glass is for anti-
1wcing and anti-fogging purposes.

PAINTS - GLASS CHEMICALS

PITTSBURGH

BRUSHES

PLATE

“MESA" SURFACE 345" SEMI-TEMPERED
‘\H GLASS

SYMNTHANE
ZZ77)
ey Ya'' FULL
ol TEMPERED GLASS
4-""—#)
1 b |
1 =4 |
/"‘ el SN

SYMNTHAME e~ TERMINAL BLOCK

How electrically-heated Multiplate “NESA” " is used
in the windshield of the McDonnell F-101A Voodoo

<A report from

THE PITTSBURGH
AIRCRAFT GLAZING
FILE

As the leading supplier of glass to the aviation
industry, Pittsburgh has developed many special
aircraft glasses to help designers solve difficult
glazing problems. Our Technical Representative
will assist yvou in any way possible in selecting
and developing the best glazing for vour design.

For more information write to Pittsburgh Plate
Glass Company, Room 6214, 632 Fort Duquesne
Blvd., Pittsburgh 22, Pa.

PLASTICS - FIBER GLASS

GLASS COMPANY

IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED
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NEMS-CLARKE Special Pur--
pose Receivers are designed
for optimum perfermance in
telemetering, gquided-missile
monitoring and radicsonde
reception and many other
applications calling for su-
perior performance. These
‘ Receivers are now in use by
I most of the leading aircraft

, || companies,

&

G
g

e

Above phote shows portion of
telemeter ground station fest
unit of Convair's Guided Missile

Plant in Pomaona, Cal,, using the
MNEMS-CLARKE Receiver,

For further delails M

Write Depr. B-2

CONVAIR

SPECIFIES
NEMS-CLARKE

ALL-PURPOSE

RECEIVERS

Incorporated

PRECISION ELECTRONIC INSTRUMENTS

SILVER SPRING. MARYLAND

109



LETTERS

Circuit-Breaker Safety

In the mterest of greater aviation safety,
the "CAB Report on Pan American B-377
Crash off Oregon™ (Aviamion Week, Janu-
ary 2, 1956) should be amplified with
certain clarifyving facts,

After describing the loss of the No. 3
enging, the report then goes on to discuss
the “Inability to Increase RPML” The flight
engineer attempted to increase RPM by use
of all switches simultaneously, im-]u[!in'g the
switch controlling the shorted circuit for the
lost No. 3 engine. Naturally, the master
circmt breaker tripped. Since the fuses
protecting the individual circuits were sub-
sequently reduced from 5 amp. to 2 amp,,
it should be obvious that the original rating
wis too high, -

At this point, the report makes reference
to a dervice Buolletin calling for replacement
of the magnetic circnit breakers by slower
acting thermal circuit hreakers. |

There seems to be a misunderstanding
that magnetic ¢ircnit breakers are instantane-
ous and thermal circuit breakers are slow
acting. While the magnetic circuit breaker
on this application was of the instantancons
design, magnetic circnit breakers with time
delav are generallv used and might be more
suited to this application,

[t is important to realize, however, that
switching to slow acting thermal-tvpe circuit
lireakers might onlv compound the control
problem as brought out by this incident.
Time was an important element in this
cmergency so that the waiting time before
a thermal circuit breaker could be reset
could be a substantial consideration.

With the magnetic time-delay  cireuit
breaker, a time-delay inversely proportional
to the overload is provided before tripping:
however, the circuit can be restored immedi-
ately after a fault is cleared. There is no
waiting for the circuit hreaker element to
cool before restoring these vital control
circuits.

B. A. BerLin, President
Heinemann Electric Company
Trenton 2, New Jersey |

Controller's Task

Permut me to congratulate Capt. R, C,
Robson and von enthusiastically on vour
article, “Cockpit Viewpoint” in the Febh,
20th issue of Aviamion Week,

Capt. Robson’s article accurately deseribes
the condition under which a preat many
\ir Route Trafhc Controllers work. We
are asked, and do, a job with tools and
facilities that were obsolete many vears ag0.
T'he average take home pay for an Air Route
Trafhe Controller is 595 per week. During
an eight-hour watch he protects, clears and
assists many pilots and millions of dollars
worth of aircraft. One wrong word could
mean the loss of many human lives and
millions to the aviation industry,

The Air Route Trafhic Controller is a
human being, stll there is no allowances
made for human error, eight hours a day,
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Aviation Week welcomes the opin-
ion of its readers on the issues raised
in the moagazine’s editorinl columns.
Adidress letters to the Editor, Aviation
Week, 330 W, 42 St.. New York 36.
N. Y. Try to keep letters under 500
waords and give o genuine identifica-
tion. We will not print anonvmons
letters, but names of writers will bhe
withheld on request.

day after day, he is to perform the impos.
sible, with never 2 word of appreciation,
The men that make up the staff of our
\ir Route Trafhic Control Centers are
dedicated to aviation, and their purpose is
the Safe, Oirderly and Expeditions #l{m' of
air trafhe,
We all read vour publication Aviarion
Week, keep up the good work,
Awrnvr W, Boraxp
Airways Operation Specialist
12115 5. Hindry Avenue
Havthorne, California

DME Blessings

Captain Robson’s “Communications Bur-
den” (AW Feb. 27, p. 110) could be light-
cned  considerably  through utilization of
DME  ( Distance Measuring  Equipment ).
The example used by Captain Robson could
be solved upon reaching Frechold, in the
following manner,

Assuming Colts Neck VOR/DME tuned
m and furnishing continuons, accurate posi-
tion information, instead of a vague three-to-
bve mile fan marker approximation, it's
with a good deal of authority that vou re-
port “over Frechold.,” Then in one, un-
hartied tuning session, ADF's are tuned
to LaGuardia low frequency range and
Flatbush homer, the other omni/DME
receiver tuned to LaGuardia 1ILS/DME
and except for retuning the ADF's to the
ILS compass locators, that's it come Reagan,
Coney or “what's your position now Ameri-
can 3?"

Best ot all there’s that “tranquoillity of
spirit” that comes from knowing with cer-
tamty just where m that murk vou really
are. ' '
Who Eknows, mavbe if we would all
mstall DME CAA would do away with those
intersections,

Joux F, McCoraiex
P. O. Box Municipal Airport
salt Lake City, Utah

‘Coanda’ Dirigible

I am interested and somewhat puzeled
at the recent applications of the “Coanda
effect,” as if it were something new. [ have
in mind, a project started in 1926 hy Mir.
Thomas Slate of the Slate Aircratt Co. of
Clendale, Calif, The project apphed the
“Coanda effect” to an all-metal dirigible,
the method of propulsion being a Hat-
bladed impeller mounted on the nose of
the ship. The air, moving out in all direc-
tions from the center, followed the contour

of the ship from fore to aft, giving it &
forward thrust of unbelievable force, This
wis demonstrated in tests of the working
madel. The main hindrances to speed, found
in conventional dingibles, were minimized
i this revolutionary model. Surface drag
wits mimimized by the boundary laver motion
and frontal resistance by the air itself being
displaced from in front of the ship.

The ship was completed in 1929 and the
time came for the test flight. The sun was
shining and the expansion value did not
release. The metal bag split open and the
ship was extensively damaged. Project was
dropped becanse of inalsility to continne the
ill:"l}gl';!lll,

Until recently, it appears that there has
been little exploitation of this potential
After this contribution of effort and re-
search made by Slate Aircraft, it seems
that possibly the aviation industry, especi-
ally hghter-than-air, has lost something by
net following through on this principle.

With a plug for vour verv Aine magazine,
I remain,

Cartern W, CHRISTENSEN
2131 Baxter St.
Los Angeles 39, Calif.

Annular-Wing History

May I hasten to assist in keeping the
historical records straight as Mr. Wemer
L. Herrmann so aptly puts it in his letter
appearing in vour March 5 issue.

In 1909 while with the Moisant Inter-
national Awviators of Winfeld, L. I, the
writer built and flew an annular wing
VTOL.

In 1919, with the assistance of the late
Professor Alexander Klenin, the wind tunnel
tests were made in the four-ft, tunnel of
The Guggenheim School of Aeromautics at
N. Y. University.,

The idea was considered so revolubionary
that it was not patented at that time but i3
only now in process.

Unlike the coleopter, this vertiplane does
not require anv transition period from a
vertical position to horizontal position in
forward fight.

This machine rises verticall'—hovers
casily, and remains on same axis of Aight
throughout the whole range.

It travels either backwards or forward after
reaching altitude,

Is easily adaptable to existing missiles,

Can take off like conventional planes or
STOL's.

Can land in power off condition from
300 ft. altitude more readily than present
dav helicopters.

Has excellent gliding angle.

Can be Aown as kite or tow glider,

Its cheap, hghtweight construchion affords
excellent pav load and requires small storage
space—it being collapsible.

I have been collecting VTOL and
helicopter photos and other data from all
over the world since 1908 and as yet have
not found any successful annunlar  wing
devices prior to 1909,

E. S C.
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Harvey precision forgings...

|
| !
I I
: 1
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. fewer machining hours, !
| . |
: more flying hours !
| I
| |
| |

This 15 the old way of making an aileron actuator
attach fitting . . . machining it from aluminum
billet stock. It has three drawbacks. First, it adds
many hours to plane construction time. .. sec-
ond, it requires specialized, expensive machinery
. . . third, it can waste up to 90% of the metal,

Here's a Harvey precision aluminum forging,
two fittings produced as one piece, then cut
apart. Zero draft eliminates slow, costly counter-
boring or back spot-facing ... forging to finished-
part dimensions avoids complex machining. On
a single plane, such forgings can reduce machine
time as much as 465!

MAKING THE MOST OF ALUMINUM...FOR EVERYONE

H RVEY

luminum

Harvey is a leading independent producer of aliminim
extricsions in all allovs and all sizes, special exirusions, press
forgings, hollow sections, structurals, rod and bar,

lerging stock, pipe, tivhe, bnpact extrisions, aluinintin
screw machine products and related products. Also

stmilar products in alley steel and ritaninm on application.

HARVEY ALUMINUM SALES, INC., TORRANCE, CALIFORNIA—BRANCH OFFICES IN PRINCIPAL CITIES



IN PRODUCTION

—the new work horse of the Air Force
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Lockheed C-130 Hercules to Now in production at Government Aircraft Plant No. 6,
Marietta, Georgia, the Air Force’s first turbo-prop trans-

provide let age transport speed port before long will begin active service with the USAF
Tactical Air Command. B

with A“ISOI"I Tu l'bO- Prop Englnes Powered with four Allison T56 engines and Aeroproducts
Propellers, the new Lockheed Hercules will add speed and

cmd AerOproducfs rOpellers load-carrying ability to the logistics support of our jet-

powered combat forces.

Now undergoing the rigid test of cold weather operation
in the climatic test hangar at Eglin AFB—home of the Air
Proving Ground Command—the C-130 will be proved fit
and ready when it reports for duty some time this year.

Already the matched team of Allison engines and Aero-

products Propellers stands as the most thoroughly proved

turbo-prop power package in America. In military — as
well as in commercial service — it 1s
ready to take its place in the jet age of
alr transportation.

Backed by more than 8 million
hours of turbine engine flight
time—experience where it counts
most—in the air!

“TURBO-PROP POWER

*enxt? ALLISON DIVISION OF GENERAL MOTORS - Indianapolis, Indiana
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