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8 reasons why engineers

chose constant frequency A=C

~4

Recently, a staff of engineers was asked to analyze alf
types of electrical systems available and to prepare
recommendations on the best system for a series of new
jet tankers and transports. Of all constant frequency
systems, of all other types of systems, the Sundstrand-
driven constant frequency a-c system rated highest for
these eight major reasons:

@ Reserve and Reliability—Sundstrand’s constant

frequency a-c system meets all reserve and reliability
requirements.

® Less Weight—constant frequency a-c power
means savings of several hundred pounds of weight.

These savings accrue in generation, distribution, con-
version, and ualization.

@ Greater Growth Capacity—initial installation
provides substantial load growth capacity, with further
growth capacity available through the addition of an-
other drive-alternator unit.

@ Full Power—full rated electrical system power,
plus overload capacity, is available from engine idle to
full thrust.

@ Greater Fault Clearance Capacity—faster clear-

ing, less structural damage where faults occur.,

@ Simpler System—power generation system has

SUNDSTRAND AVIATION

Division of Sundstrand Machine Tool Company, ROCKFORD, ILLINOIS « Western District Office: Hawthorne, California

CONSTANT SPEED DRIVES

power for new jefs...
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SUNDSTRAN

only three pieces of rotating equipment having brushes,
commutators, and regulators—means less maintenance.

@ Fewer Types of Power are required, resulting in
less confusion, simplified training, smaller stocks of
equipment.

No Beat Frequen:r between inverters and alter-

nators to cause unsatisfactory operation of certain equip-
ment. The Sundstrand-driven system is the only one in
which alternators can be paralleled,

Get the complete story on how the Sundstrand-driven
constant frequency a-c system proved itself superior to
all other types. Let us help you make an analysis of

your power requirements. Phone or write our home or
district office.
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THE “HOT” SHIPS
~-THE BIG SHIPS

are choosing the super-brake with the built-in “heat sink”

—the NEW Goodyear TRI-METALLIC BRAKE!?

It comes as no surprise that many of tomorrow’s big and fast-
flying aircraft are selecting the brake which gives up to 50%
increase in absorption of kinetic energy per pound of brake.

And so it is with the new Douglas DC-7C, Lockheed’s Model
1649A and several new military planes on which model num-
bers have not been released.

Each of these aircralt specifies the new Goodyear Tri-Metallic
Brake—the brake in which the lining, as well as its mating
member and the brake structure itself, acts as a highly efhcient
“heat sink.”

This increased heat absorption capacity per pound of brake is
due to the fact that Goodyear has been able to combine the
famed disc-brake efficiency with a new metallic lining material
—a non-insulating lining which operates at temperatures up to
70% higher than other designs of this type!

The simplicity of design of the Goodyear Tri-Metallic Brake
FACILITIES 4 ABILITIES =

gives a spectacular reduction in number of parts—over 200
parts less than in other brakes of comparable capacity. This
means greatly reduced inventory and maintenance man-hours.

If you are designing a new aircraft—if your brake problem
would be simplified by these qualities—then by all means get
the facts on this new brake. Write: Goodyear, Aviation Prod-
ucts Division, Akron 16, Ohio, or Los Angeles 54, California.
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Ex-Cell-O Precision

at Production Prices

HYDRAULIC & PNEUMATIC
ACTUATOR ASSEMBLIES
FUEL CONTROL AND
METERING ASSEMBLIES

JET ENGINE BLADES

FUEL NOZZLES FOR
JET ENGINES

MISCELLANEOUS AIRCRAFT AND
COMMERCIAL PRECISION PARTS

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

JET COMPRESSOR ROTORS

For information or a quotation, write or phone the Precision Products
Division of Ex-Cell-O. 54.23

EX - CEL | = () coRPORATION « DETROIT 32, MICHIGAN

MANUFACTURERS OF PRECISION MACHINE TOOLS ® GRINDING SPINDLES @ CUTTING TOOLS @ RAILROAD PINS AND
BUSHINGS ® DRILLJIG BUSHINGS ® AIRCRAFT AND MISCELLAMEOUS PRODUCTION PARTS @ DRIRY EQUIPMENT

AVIATION CALENDAR

Jan., 30=AC Spark Plug Clinic. sponsored
by Airwork Corp. and Southern Aarways

pal Airport. Atlanta, Ga., 2 pm.

Jan. 30.31=Industrial Ecomonnes Confer-
ence, Statler Hotel, Los Anpeles.

Jan. 30-Feh, 5—Amencan Institute of Elec
trical Engincers, winter gencral mecting
Hate]l Statler, New York, N, Y.

Feb, 2-3=National Svinposinm on Nicro-
WV |'q_-|_']111iL||;u__t., :-'|‘rr.lll.111|r|._'r.'| |:|‘_.. Iastitute
of Radio Engincers’ Antenuva & Propa
gation Group and Theory & Techmique
{imnp_ |1!|:i!."|tla_']]:rh:i;1.

Feb., 7-9=S5ocicty of the Plastics Industry,
L1th  anmual  Remforeed Plastics  Dhav,
conference, Chalfonte-Haddon Hall, At-
lantic City, N, ].

Feb, 16-17="1rusistor Circnits Conference,
University of Pennsvlvania, Philadelphia,
Sponsored by Institute of Radio Engl
neers, American Institute of Electncal En-
eincers and Umy, of Pa.

Feb. 22.24—Fifth  Annuwal  Ohio-Indiana
\gricultural Awiation Conference, Olhio
Union, Ohio State University Campus.

AMar, 6-8=l"ourth Annuoal Aar Line Pilot As-
sociation, Air Safety  Forum, Shoreland
Hotel, Chicago.

Mar, 14-16=1956 Aviation Div, Conference
of the American Socicty of Mechanical
Engincers, Beverly-1hilton Hotel, Los An-
weles, Calif.

Mar. 19-21—Socicty of Automotive Engi-
neers, national production meeting  and
foriun, Hotel Statler, Cleveland, Ohio,

Mar. 19-22—Institute of Radio Fngineers,
national convention, €Waldorf-Astona Ho-
tel & Kingsbridege Armory, New York.

Apr. 9-12=Society of Automuotive [Engincers,
natiomal  acronantic  mectme, geronantic
production forum and mircratt engineernng
displav, Hotel Statler, New York, N. Y

Apr. 10-1 1=Svimposium for Management on
\pplication of Analog Computers, spon-
sored by Midwest Rescarch Institute, Ui
versity of Kansas City, Kansas City, Mo,

Apr. 18:19=0rst Aunual MNational Indlus-
trinl Research Conference, sponsored by
Armour Rescarch Foundation of THios
Institute of Technology, Hotel Sherman,
Chicago.
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It’s Performance that Counts!

Phillips Petroleum Company has long
performed as a pioneer in petroleum
research for the development of more
powerful, more efficient aviation fuels.
For example, Phillips was first to man-
ufacture Di-isopropyl and HF Alkyl-
ate, two aviation fuel components of
vital importance to modern high-speed,
high-power performance.

Phillips produces tremendous quan-
tities of 115/145 grade aviation gaso-
line for military and commercial use.
And today, Phillips is also ready with
improved fuels for the latest designs in

turbo-props and jets.

AVIATION DIVISION
PHILLIFS PETROLEUM COMPANY
BARTLESYILLE, OKLAHOMA

Queen of the
Pusher Pilots

Ruth Law, the fifth woman to hold a pilot’s license,
learned to fly in 1912. She soon proved she could fly. as
well as most men; indeed, she competed with men in the
aerial contests of the time.

With her many sensational exhibitions, Ruth Law
earned the right to be called America's greatest woman
stunt flyer. She was the first woman on record to perform
the daring aerial loop-the-loop. In one of her exhibitions
of night flying, she flew around the Statue of Liberty with
the word LIBERTY spelled out in lights on the lower
wing of her plane.

In 1916, Ruth Law flew non-stop from Chicago to

== Hornell, New York—a distance of 512 miles, to estab-

lish a new world's record. She accomplished this in a
pusher plane, and her flight was a truly great achieve-
ment at that time. From Hornell, she continued on to
Binghamton and New York City, for a total distance of
884 miles in less than nine hours.

AVIATION PRODUCTS
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| _. Actionflex field engineers are helping airframe
and engine manufacturers solve equally diffi- -
cult problems in tube, duct, hose and sleeve *Teflon is the registered
assemblies with tough and durable Actionflex ::r::::;tl:;z:?”'

fiberglass-silicone laminations. Call on your
ACTIONFLEX Division, ORCHARD INDUSTRIES, INC.

nearest Actionflex representative for complete
Hastings, Michigan

information,

Actionflex Teflon

Actionflex Fiberglass-Silicone
TUBES « HOSE « LINES « DUCTS « BELLOWS

TUBES o DUCTS o LINES o« COUPLINGS



ts one of more than a dozen major industries many of whose
needs are anticipated and met by the research and develop-
ment activities of the producing companies of General Precision
Equipment Corporation. The highly advanced aeronautical
products and systems manufactured by the several GPE Com-
panies which devote substantial resources to progress in this
ficld are responsible for conspicuous advances in aviation and
are setting new standards of performance.

The skills and resources of the producing companies of
General Precision Equipment Corporation form the building

CAPACITIES OF THE GPE PRODUCING COMPANIES
' blocks of GPE Coordinated Precision Technology. Through

PRECISION MECHANICS, OPTICAL DEVICES, CERAMICS | this basic GPE operating policy, each company’s specialization
: in its areas of competence is supplemented by the resources
ELECTRICAL EQUIPMENT & COMPONENTS of other GPE Companies, wherever relevant. An outstanding

example of GPE Coordinated Precision Technology is the recent
achievement of guantity production of the most advanced auto-
matic airborne navigation system known. This system is the
344 successful culmination of eight years of intensive research and
TELEVISION i e development activity centered in General Precision Laboratory
T P S IR AR Incorporated and supported by the facilities and personnel of

Iﬂﬂlﬂﬁiﬂﬁ, SERVOS, CONTROLS | Sl % Bi< other GPE Companies.
i P WU e S e re T This mutuality of ideas, techniques and tools, so effective

AIRCRAFT & MISSILE GUIDANCE, CONTROL, SIMULATION

ELECTRONICS

HYDRAULICS, LIQUIDS PROCESSING, HEAT EXCHANGE

in solving aviation problems, has likewise resulted in a diversi-

. . L fied line of precision equipment of superior design and per-

AUTOMATIC COMPUTERS & COMPONENTS e formance which has wide application over an extensive range
— of other industries.

A brochure descriptive of GPE Coordinated Precision

. I s S Technology and the work of the GPE Companies is available,

MOTION PICTURE & AUDIO EQUIPMENT Address your request, or inquiries on specific problems, to:

B
i
b
1]

RADAR, MICROWAVE, ULTRASONICS

NUCLEAR POWER COMPOMNENTS & CONTROLS

SYSTEMS ENGINEERING

AERONAUTICAL, NAVAL, INDUSTRIAL Ceﬂem[ Precision Egﬂl}’mﬂﬂt a?wﬂmxfﬂﬁ

92 GOLD STREET, NEW YORK 38, NEW YORK
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MICR

| Cylindrical

Envirenment-Free

Qprecision

__I_:..THIII USE IS A PRINCIPLE OF GOOD DESIGN

Envirenment-Proof

Sealed
Subminiature

A continuous flow of
Precision Switch developments

anticipate aircraft design needs

The chief function of MICRO SWITCH
Engineering, both at the factory
and in the field, is to be ready with
the most dependable, most reliable
precision switches for every aircraft
design requirement.

Shown here are just a few recent
developments that designers have
found useful in a wide variety of
applications as components for air-
borne equipment. Each is one of a
“family"' of switches to best meet
specific needs. For more complete
information get in touch with your
nearest MICRO swITCH branch office.

The Sealed Subminiature Switch 1s
the smallest, lightest weight switch
of this type available. It is com-
pletely sealed and designed to give
trouble-free operation in a temper-
ature range of from minus 65 de-
grees F. to plus 180 degrees F,

Cylindrical Environment Free Switch
is a compact, completely sealed
eylindrical shaped switch for use on
landing gears, flaps or other ex-

10

posed locations. It is equal in per-
formance and has more versatility
than switches several times its size
and weight.

The Environment-Proof Switch
shown is completely sealed and
contains an inert gas to prevent
atmospheric changes or severe en-
vironmental conditions from affect-
ing switch operation. This switch is
interchangeable with AN-3217-1
and AN-3217-2,

The High Temperature Switch oper-
ates satisfactorily in a temperature
of from minus 50 degrees F. to plus
1000 degrees F. It has been found
valuable as an aircraft component
for use in extremely hot locations
such as close to the afterburner in
jet engine planes.

switches

Electrical Ratings
of switches shown

SEALED SUBMINIATURE:

30 wvolts d-c, 3 amperes induc-
tive, 4 amperes resistive; maxi-
mum inrush i1s 15 amperes.

CYLINDRICAL
ENVIRONMENT-PROOF:

Rating at 30 velts d-¢c.

INRUSH:

24 amperes, normally closed
and normally open.

AT SEA LEVEL:

4 amperes, motor and resist-
ive; 3 amperes inductive.

AT 100,000 FT.:

4 amperes, motor and resist-
ive; 2 amperes inductive.

ENVIRONMENT-PROOF:

Rating at 28 volts d-c.

15 amperes resistive, 10 amperes
inductive, 5 amperes lamp load,
10 amperes motor load.

Rating at 115 volts a-c and d-c.

10 amperes a-¢ or 1 ampere d-c
resistive: 10 amperes a-c or .D
ampere d-cinductive; 6 amperes
a-c or 1 ampere d-c lamp load,
6 amperes a-c or 1 ampere d-c
motor load.

HIGH TEMPERATURE:
At 700°F

5 amperes (resistive) 28 volts
d-c.

At 1000°F

2 amperes (resistive) 28 volts
d-c.

A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY

MICRO SWITCH
H

InConoda, Leaside, Toronio 17, Ontoric » FREEPORT, ILLINOIS

floated gyros

l)riné ’em back alive

It's a tough deal to locate a pitching “*flal

top’’ in the middle of thousands of square miles

of water - particularly on instruments.

It takes rugged, clear-thinking pilots, and it y

takes rugged, accurate gyro instruments. ﬁ

Floated construction of gyros built by Daystrom

Pacific Corporation (Americon Gyro Division)

assures you rugged integrity of gyro

instruments that cannot be duplicated. This

means your gyros will withstand extremes

of shock and vibration without affecting

accuracy or reliability.

Wrile today 1or complele delails
concerning Indicating and di-
rectional gyros now in produc-
tion at Daystrom Pacific Corpo-
ration (American Gyro Division),

Openings Are Available For
Highly Qualified Engincors

CONTROL SYSTEMS, STARLE PLATFORMS, MINIATURE AND SUFMINIATURE EATE GYRQS, VERTICAL GTRDS, FRET AND DIEFCTIONAL GYROY,
ACCTUEROMETIRS, INTEGEATEON, INTERYALOMETERY, POTENTIOMETERS. SYWCHRDS, RESOUVERS, JENTING AND A{TUATING COMPONENTL

11
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Outstanding Suparior Dielectric strength Unequalled
resistance to resistance to stable at high resistance to aging,
extreme temperatures compression set temperatures prone, weathering
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Serviceability up to 600 F is one of the amazing
characteristics of General Electric silicone rubber
that makes it ideal for a host of applications. For
example, it's being used for aircraft ducting and
oven door seals where intermittent temperatures of
600 F are encountered. It provides continuous op-
eration at 300-500 I as seals and gaskets in jet and
diesel engines, clothes dryers, electric cookers,
steam irons, and heat sealing equipment.

G-E SILICONE RUBBER FHU‘UIQEE...

1 L '-.l....r.:. _...r"""
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G-E silicones fit in your future

GENERAL @3 ELECTRIC

How can you benefit from the
AMAMAZING HEAT RESISTANCIE

Where can YOU use G-E silicone rubber? There's
a class for almost every requirement! For example:
(Class 300 offers the best recovery after compression
of any known rubber! Class 500 provides flexibility
at =120 F below zero! G-E silicone rubber is classi-
fied according to dominant property for easy selec-
tion and specification.

SEND FOR A FREE

“LIGHTNING SELECTOR"—TODAY! g =
R e R SR R R S R S ST '
: Silicone Products Department »
I General Electric Company ;
I Section 61-1E A
Waterford, New York e
| &
| 1
! Please semd me tlechnieal data on G-E silicone rubber,
I including a free “Lighining Selector™ and up-to-date
l list of fnbricators,
|
l MName - : Position ==
| -
! Irlli = e == e————— = = '—“
|
[ Street N Ny
!
1 Cilv Zone____State .
I INCANADA: Mail ko Canacdian General Elecinic Company, L1d., Teromfo
h A N S e e e e e s e e R e R S R e e e mm E———

Ll.--_-—-—-—-_ﬂ-—lr——— = ——— ——

. on your control problems,

onger life in rugged duty...

yAir Force work horses now depend

on Cline’s wide-frequency-range
EXCITER VOLTAGE REGULATORS

The USAF B-1 alternator used on T-29, C-97 and
C-124 qircraft is now controlled by Cline’s
Wide-frequency-range (380-1000 cycles) Magnetic
Amplifier Exciter Voltage Regulator.

Most of the Magnetic Amplifier Voltage Regulators
flying today are Cline-built. Each regulator has
logged far more hours of trouble-free flying time
than any other aircraft voltage regulator.

Cline’s new Exciter Voltage Regulator has not only
proved itself but, along with Cline's Magnetic
Amplifier Speed-Positioning Devices, has proved
Cline's ability to handle other complex

electronic control problems.

Our design staff will be happy to confer with you

AIRCRAFT PRODUCTS DIVISION

CLUMNE ELECTRIC MANUFACTURING COMPANY
3405 West 47th Street  «  Chicogo 32, lingls

- T
o

BUILDING PREC/ISION INTO TARGET ZEROD



Stainless pipe

.«.Dy Trent’'s new Contour-Weld process

Trent’s new, patented Contour-Welded®™ ... physical properties are better than those
stainless pipe and tubing gives you all the of any other pipe, welded or not.

uniformity of wall thickness you'd expect in But try Trent’s new Contour-Welded pipe
welded pipe and tubing — plus equal uni-  or tubing vourself. As a matter of fact, ask
formity in the weld zone itself. for a sample — and give it any test you like.
This new-type welded pipe is so smooth, yg That’s the quickest way to see for yourself
so uniform, that the weld is almost H\@“ &, why Contour-Welded pipe and tubing
imperceptible. What's more, with =N Z outperform any other. And it’s
no bead or undercut, local- — * = made by Trent — tube mill
R 3 e Sy
ized corrosion or ero- - X

: specialists.
sion is eliminated -

Normally, in producing welded pipe, the weld is made at the top.

But gravity plays a nastv trick. It tugs at the fluid metal in the
weld zone, pulling it down toward the middle of the pipe. The
result, particularly in the heavier gages, is a perceptible bulge
where 1t hurts the most—right on the 1L.D. surface. If you try to get

rid of the bulge—at fair cost—the metal is undercut—and corrosion
and erosion start there.

Why Trent's Exclusive Confour-Weld Process Means Smoother Welds. ..

But Trent put a stop to that—simply by going into partnership
with gravity. With their exclusive Contour-Welding process, they
CONTOUR-WELD PIPE...BEST BY ANY TEST YOU CAN NAME weld at the bottom—and gravity works for them. For then, the
bulge is in the opposite direction—blending in perfectly with
the contour of the pipe itself. :

Flattening Reverse Bend (23" O.D. X .154 Wall)

l'.-'
i

*Contour-Weld is the trade mark of tha
Trent Tube Co. for its process of welding pipe ond
tubing which is protected under U.S. Patent 2,716,692,

TRENTWELD

STAINLESS STEEL TUBING

TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiory of CRUCIBLE STEEL COMPANY OF AMERICA)

Flare end Flange Pressure (Tubing)

15
14
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sa4 OFFERS A
COMPLETE LINE OF DC GENERATORS

PLUS THIS
PROTECTIVE AND
CONTROL EQUIPMENT
FOR DC SYSTEMS

Generalor
Control Panel

AIRCRAFT-ENGINE-DRIVEN DC GENERATORS
FOR 30 VOLT SYSTEMS

Nomainal Rating A b i
[ ! pprox, esigne
Type Eﬁﬁ;ﬁ Altitude | Weight | 1o Gov'l Overvoltage
No. | Amps. | mem | Ft ~Lbs. | Spec. Protector
30E01 50 |2200.4500 | 20,000 | 24 | M-2, M-3
1345 50 |4000-8500 | 30.000 | 14.25
30E22 50 [4000-8500 | 30,000 | 16.25 |
| 30E14 75 |4000-8000 | 25,000 | 24.5 | M75-2RA
| 30E16 | 100 |2500-4500 | 50.000 | 40 | 52B6528

TR P

| 30E20| 150 | a4000-8000 | 65,000 | 45

30E17 | 200 Lzé’ru-aﬁuul Ground | 40
' Power | = =
30E07 | 200 |3000-8000 | 50.000 | 45 AN-3632
30E18 200 lnﬂuuusnnug 50,000 | 38 MS.25009
30E19 EED~35E| IEEU-?EDDL Ground 98
| Power

“30E02 | 300 [3450-8500]| 25,000 | 64
30E15| 300 | 4000-B000 | 50,000 | 50 AN-3623 |
30605| 400 |3000-8000| 50,000 | 68 AN-3634
30610| 400 |3100-8000| 60,000 [ &7 AN-3624
30E11| 500 |4000-8000| 50,000 | 75
30E13| 500 ]35ﬂﬂ~ﬂﬂﬂﬂ 50.000 | B&

Voltage Regulalor

Bt
) Bl Division of |

EATONTOWN, N. J.

ITH a full line-up of DC Generators, together

with all the protective and control equipment
to go with them, Bendix Red Bank can supply the
most eflicient answer to your DC system needs,
Whether for use on new or on existing aireraft,
Red Bank DC units are designed for maximum
reliability, minimum size and weight, and maxi-
mum installation and servicing eage. For complete
information, write RED BANK DIVISION, BENDIX
AVIATION CORPORATION, EATONTOWN, N. J.

West Coast Sales and Service: 117 E. Providencia Ave,, Burbank, Calil.
Canadian Distributor: Aviation Electric Lid., P.O. Box 6102, Montreal, P.0.
Export Sales: Bendix International Division, 205 E. 42nd 51, New York 17. N.Y.

ENGINEERS WANTED: Opportunities now ovoiloble for experienced design engineers o work on gircraft type AC and DC rotory
power supplies and ossocioted conlrol equipment and distribution syslems. Write today: Attention of Personnel Departmenl K.
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with new Janitrol Hot Fuel Priming Unit

Think of it: A Curtiss-Wright turbo-compound engine,
cold-soaked for three solid days at minus 65°, being fired
in 60 seconds and running clear within three minutes. The
newly developed Janitrol Hot Fuel Priming Unit does it—
repeatedly—reliably. It's a real cockle-warmer for engineers
who like cold facts and warm engines!

Facts: The unit is less than 18"slong, weighs under 16
pounds, heats fuel from minus 65°F to 200°F, and supplies
hot fuel at the rate required as long as necessary to insure a
smooth engine operation. It draws less than 7 amps, can
be used while the starter is on.

This is another case in which the nameplate “Janitrol”
stands for “specs met or exceeded” as it does in so many
aircraft heaters, gas turbine components, and combustion
equipment. Write for new engineering data sheet or call
your Janitrol representative.

& Janitrol

AIRCRAFT-AUTOMOTIVE DIVISION

SURFACE COMBUSTION CORPORATION
Columbus 16, OChio

District Engineering OFfices: Mew York, 225 Broadway; Woshingten, D, C., 4650 East-West Highway; Philadelphio, Penna., 401 Mo, Brood 51.;
Kansas Clty, Me., 2201 Grond Ave.; Fort Worth, 2509 Berry 50.; Hellywoed, Colif., 7046 Hollywoed Bivd.; Columbus, Ohio, 400 Dublin Ave.
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Photos, top to bottom : Boeing B-52 Stratofortress, B-47 Stratojet, and "*707"" Jet transport. All of these sleek, swept-
wing jets utilize Macwhyte ""Hi-Fatigue' control cable,

BOEING

installs “Hi-Fatigue” Cable on
three new stratojets!

Macwhyvte “Hi-Fatigue™ aircraft control cable has
earned an outstanding reputation for high-fatigue
resistance, and uniformity in handling and service
performance. Its wide use by leading aircraft manu-
facturers like Boeing i1s proof of its dependability.
Because it is properly PREformed, “Hi-Fatigue”
cable lies dead with no tendency to twist or curl
Assemblies can be made to closer tolerances, and there
is minimum uniform stretch in any length.
Macwhyte makes a complete line of sizes and types
of “Hi-Fatigue” aircraft control cable in Galvanized,
Tinned, and Stainless Steel. “Safe-Lock” terminals for
swaging may be purchased loose or attached. Macwhyte
aircraft products meet the requirements of aircraft

manufacturers, air lines, and military specifications,

Send for Aircraft Catalog A-3.

MACWHYTE

CABLETERMINALS - ASSEMBLIES TIE-RODS

2905 Fourteenth Avenue, Kenosha, Wisconsin

Manufacturers of “*Hi-Fatigue™ Aircroft Coble—'"Safe-Lock™ Coble Terminals—
Cable Assembliess—Tia Rods—Braided Wire Rope Slings—B8right, Golvonized,
Stainless Steel, and Monel Metal and Plastic Coated Wire Rope,

MILL DEPOTS: Ft. Waorth 1, P.O. Box 603
MNew York 4, 35 Water 51, Partland 9.

Pittsburgh 19, 1403 MW, 14th Ave.
{04 Second Ave, Seattle 4, 87 Holgate St
:h;;r?;nﬁ'nmphin“ g, San Froncizce 7, 188 King S,

st. Paul 14, Los Angeles 21,
2356 Hompden Ave, 2035 Socramento St
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EDITORIAL

The New Airpower Fraud

The Fiscal 1957 airpower budget presented to Con-
gress last week is deceptive. Although the Defense De-
partment budget shows increases both in new obliga-
tional authority ($2.5 billion) and in expenditures (51
billion) for Fiscal 1957, it falls miserably short in mecting
the real needs of military airpower in the critical areas of
rescarch, development, production and maintenance.
Evaluated on the scale of current international prob-
lems, the Fiscal 1957 budget imposes artificial limita-
tions on the growth of airpower that are as bad as those
in the now infamous Fiscal 1950 budget of Louis John-
son, Defense Secretary of the Truman Administration,
It 15 significant to remember that Johnson's airpower
budget that was once billed as adequate for our defense
needs and as “cutting the fat but not the muscle,”
strongly encouraged the Communists to launch their
Korean aggression and sent us into that bloody fray woe-
fully weak in the air.

[t the Fiscal 1957 awrpower budget 1s approved by
Congress without change, it will serve notice to the
Communists that our military airpower is again on the
decline and that our policy of massive retaliation is
being built on bluff and bluster rather than superior
weapons. This airpower budget submitted by the exec-
utive branch of the Government will mean that Ameri-
can airpower will lose further ground in its technologi-
cal race with the fast growing Communist air forces. If
the trends it initiates are continued, American airpower
will not only fail to improve its present slim margin of
superionity over the Communist air fleets but will not
even maintain its present position,

For this Fiscal 1957 defense budget is not a budget of
airpower progress, as billed by Defense Secretary Wilson,
but a budget of airpower stagnation followed by inevita-
ble retrogression.

There are three principal arcas in which this airpower
deception is being perpetrated:
® First—Stretchout of current aireraft production is being
continued by a limitation on expenditures, This means
that the modernization rate of the combat units is
being artificially retarded and that the aerial weapons in
our usable arsenal will be deliberately kept closer to the
beginning of their obsolescence curve,
® Second—T'he fallacy of the constant level of funds for
research and development that is adopted again in this
budget (AW Jan. 2, p. 13) will mean that our technical
pace will not be appreciably accelerated and will cer-
tainly lose more ground in the race with the Russians.
® Third—Funds for procurement of new aircraft have
been cut substantially for the Air Force so that only
1,900 new planes can be contracted for during the next
year. This s a bare few hundred more planes than those
lost every year through normal operational attrition. It
is about 1,400 planes short of what USAF estimates it
needs annually merely to maintain and modernize its
authorized 137 combat wing strength.

Censorship imposed by top-level Defense Department
officials in the guise of military security has carefully
concealed the real problems facing the Air Force in
particular and our military airpower in general.

For example:

® Nearly one-third of the fighter strength of Tactical
Air Command 15 grounded due to lack of qualihed main-
tenance personnel. Strategic Air Command has quan-
tities of bombers grounded for the same reason, although
it has not been hit as hard as TAC.

® Strategic Air Command is rapidly losing 1its intercon-
tinental atomic attack capability as the B-36, only
bomber in the U.S. arsenal with genuine intercontinental
range, is sliding rapidly down the obsolescence curve.
SAC 1s now essentially a medium-range force relying
almost entirely on B-47s that require multiple aerial
refueling from relatively-slow KC-97 tankers at low alti-
tude to operate against the Russian heartland even from
foreign bases. General LeMay's program to re-equip
SAC as fast as possible with longer range B-5Zs and its
KC-135 jet tanker companion have been junked by the
Fiscal 1957 airpower budget. For the next several years,
the retaliatory power of SAC will be sigmhcantly cur-
tailed by this production stretchout, and 1its future power
will be delayed by the research fund ceiling.

® USAF’s expansion program to 137 combat wings by
the end of Fiscal 1957 is programmed on such a thin
financial base that it will not actually have the full
strength of combat-ready wings now scheduled for that
date. USAF is rapidly reverting to its 1950 dilemma of
organizing “paper’ understrength wings to provide an
illusion of meeting its program when in fact its real
combat strength 15 not increasing.

In presenting this airpower budget to Congress,
Defense Secretary Wilson testified that:

“Nothing has occurred in the international situation
during the past year which would indicate the I]EL{‘.Shlt"r'
for any major change in these policies and concepts.”

Yet, during the past vear, all of the responsible leaders
of the Air Force including its Chief of Staff, General
Nathan Twining; his vice-chief, General Thomas White;
USAF Secretary Donald Quarles; the Assistant Secretary
for Research and Development, Trevor Gardner and
Lt. Gen. Thomas Power, commander of the Air Research
and Development Command (see page 31), have all
publicly warned that the tremendous technical progress
made by Russian airpower poses one of the gravest chal-
lenges ever faced by this nation.

In the face of this glaring contrast between the urgent
warnings of the top military airpower leaders and the
bland complacency expressed by Defense Secretary Wil-
son and his Fiscal 1957 Defense Department program,
Congress should make the most strenuous efforts to
determine our genuine airpower problems and examine
them in minute detail before reaching a verdict on this
vital budget.

We can expect a barrage of official propaganda to
support the Fiscal 1957 defense budget combined with
ruthless attempts to suppress its critics among responsi-
ble military leaders.

But we are reaching a cnitical point in the techno-
logical race with the Russians for superior weapons. The
stakes in the race far surpass a political victory or a
military promotion. This is a time for men's consciences
to speak out before the airpower budget fraud becomes a

fact, —Robert Hotz
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The forgings illustrated are typical of the large Aluminum Alloy Airplane
parts in current production on the heavy presses at Wyman-Gordon,

WYMAN-GORDON Co.

Established 1883
FORGINGS OF ALUMINUM » MAGNESIUM
STEEL » TITANIUM

WORCESTER 1, MASSACHUSETTS
HARVEY,ILL. +« DETROIT, MICH.

A new era in the art of forging has been demon-

strated as production goes forward on this 35,000-

ton closed die forging press. Larger forgings with
thinner sections and closer tolerances than here-
tofore possible open new concepts in forging
design. Wyman-Gordon continues to pioneer by
— Keeping Ahead of Progress.
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WHO'S WHERE

In the Front Office
Adm. Albert G. Noble, (USN, ret.) ex-

ccutive vice president, Vitro Corporation of
America, succeeding George White, re-
signed,

Dr. Louis G. Dunn, vice president, Ramo-
Wooldridge Corp.,, Los Angeles, Calf,
joined the firm in 1954, coming from
the Jet Propulsion Laboratory at California
Institute of Technology, where he was di-
rector and in charge of Corporal missile de-
velopment,

George W. Sarbacher, president, National
Scientific  Laboratories, Ine., Washington,
. C., formerly vice president of the firm.

Donald W. Smith, president, Kearfott
Co., Inc, Little Falls, N. Y., succeeding
Hermann G. Place, who was also board
¢hairman, Wladimir A. Reichel, vice chair-
man-executive committee; Frederick D. Her-
bert, Jr., financial vice president; Herman

Shuart, engineering director; Andre W,

Reichel, sales and service director and
Austin C, Bescher, production director.

Donald B. Nason, vice president-director,
government IJ-Irrdmh engineenng, Crosley
Dhivision, "U.L[:n"'nlmulfu.hlnng Corp.; W. R.
Lawrence, Jr., manager of the Nashville,
Tenn., plant.

Honors and Elections

George A. Delaney, chief engineer, Gen-
eral Motors Pontiac Motor Division, 1956
pjuudr:ut of the Society of Automotive En-
EINCETs. "u.ltl, ]:ln_'-.!{h_nt alr l'run]'rr:rt ] T.
Dyment, engineening director, Trans-Canada
Air Lines: vice pruulultatu:lﬂt_ F. Q.
Hosterman, chief sales engincer, Weston
Hydraulics, Ltd.,, and vice president-aircraft
powerplant, A. L. Pomeroy, associate di-
rector, staff research and  development,
Thompson Products, Inc.

W. §. Mount, Socony Mobil Oil Co.’s
Aviation Department manager, has been
clected 1956 chairman of the Awviation
Technical Service Committee, Division of
Marketing, American Petroleum  Institute.
Livingston T, Rumsey, Standard il Co.
(Ohio) manager of aviabion and Solvent
Sales Department, has been chosen  vice
chairman of the new group, succeeding
Mount,

[Dr. Ruben F. Mettler, director, advanced
systems planming, Ramo-\Wooldridge Corp.,
Los \ngeles, C"IILE has heen named one of
the *‘ten IHII'-.[IHL]]JIL voung men of 1955"
by the U, 8. Junior Chamber of Commerce.

Changes

R. E. Small, former manager of manag-
ing for General Electric Co.’s Jet Engine
Department, 15 manager of GE's new turbo-
jet techmical sales office in Parnis, France.

William L. Mustard, feld service man-
ager, Link Aviation, Inc., Binghamton,
N. Y., Edward C. Greuling, district man-
AgeT, Davton, Ohio.

Harold Wells, chief engineer, aircraft hy-
draulics engineering group, Bendix Products

Division, Bendix Aviation Corp., South
Bend, Ind.
(Continued on page 60)
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INDUSTRY OBSERVER

» Douglas Aircraft has received an Air Force contract to develop an mter-
mediate range ballistic missile. USAF still has prime service responsibilty
m this field covering ranges up to 1,500 miles in addition to its inter-
continental ballistic missile program. The joint Army-Navy intermediate
missile development team will function as a second source for this type
weapon,

» Production of the Boeing B-47 Stratojet has fulfilled all Strategic Air Com-
mand requirements with a surplus of these bombers now b-r:ing diverted to
Tactical Air Command. "Iﬁ[, B-47s will be equipped with “buddy” system
aerial refueling kits that will make them convertible to tankers for TAC
fighters and nter bombers. TAC stll is using obsolete KB-29 tankers for
its jet fighters although a KB-50 program is under way.

> Two-stage rocket vehicles, composed of Deacon and Loki solid-propellant
rockets, have been fired successfully in the Arctic as part of Navy's upper
atmosphere program.

» Cancellation of some Short Seamew anti-submarine planes ordered tor the
Roval Air Force is “under consideration” by the Ministry of Supply. The
order involves about 58,400,000, and the manufacturer had expected further
larger orders. The pilots complain that the aircratt is too slow.

* The Ford Motor Co.'s Aircratt Engine Division, Clucago, 111, has been
awarded a $6 million Air Force implementation contract for production of
the Pratt & Whitney J75-F-9 turbojet engines. Ford manufactures the
Pratt & Whitney J57.

» Main problem in nmd:hmg the military cargo version of the Lockheed
C-130A to meet civil air rt_nuhhnw; unnlu_ stronger landmg gear, more
flaps and a fuel dump Sjrbﬂ-lﬂ

» Aviation Corp. (AVCO) Advance Development Division is now working
on the nose cone problem for the Air Force's intercontinental ballistic
missile program,

» Pratt & Whitney T34 turboprop engines are petting their first real
operational experience on two C-97s operated by Military Air Transport
Service at Kelly Field, Tex. The two T34-powered Stratofreighters will
soon be joined by two Lockheed Lt‘.rnstr:ll.lhmn also powered by the T34.
This version of the Constellation has a speed of more than 400 mph. and is
the fastest transport type aircraft now flying with the exception of the
turbojet-powered Boeing 707,

> The Russian twin-jet TU104 transport will be put into commercial oper-

ation sometime this month or next, according to Gen. Nikita A. Sakharov,

director of r:iri] aviation for the USSR. The planes, Sakharov said, will fly

SO0 mph. at altitudes exceeding 36,000 ft. TU104s and twin-jet 1128s
already are nHLJIlg tramming Hu_,hh over segments of the Aeroflot system,
carrving mail and matrices for the Russian newspaper Pravda,

» Production models of Republic's F-105 twin-jet fighter bomber are sched-
uled to get Pratt & Whitney Aircraft J75s. The frst aircraft, which crash-
landed at Edwards AFB last November after failure of the uplock in the
right main landing gear (AW Jan. 16, p. 32) was powered by two P&W ]57s,
lf_".'llrlt-umllj. the I:—hm was slated to get Allison J71s.

> Stenithcant new TLthm;nL for making silicon and germanium transistors
developed by Bell Telephone Laboratories opens the way for high- frf,ql!t,l'lﬁ
applications never before possible. Diffusion process reportedly makes it
possible to produce broad-band transistors with an amplifhication of 100 over
a 20 megacvele bandwidth with a cutoff frequency of 500 to 600 me.

» Latest Northrop high-speed sled, developed for aero medical tests at
Edwards AFB, recently reached a speed of 995 mph. in an unmanned run.
Lt. Col. John P. Stapp estimates that the new sled will attain speeds ot
1,300 mph. when the 1,500 ft. addition to the 3,500 ft. track is completed

in April.
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ONLY UNITED AIR LINES Air Freight
links the East, the Midwest and all the Pacific
Coast—serves 82 cities

Whﬂtm-'er vou ship, wherever you ship, here’s an
important fact to keep in mind. United Air Lines links
more domestic markets in the East, the Midwest, along
the Pacific Coast and Hawaii than any other carrier,
air or surface,

In fact, to enjoy the shipping coverage provided
alone by United’s Main Line route, you would have

to call on 2 or 3 other major transportation systems.

Remember, too, United gives you fast, convenient
connections at any one of these 82 cities on its Main
Line Airway to speed your shipments to any other part
of the nation or world., In coverage, convenience and
all-ont air freight service, United Air Lines is first
among all domestic carriers.

Call the nearest United Representative or

write for free hooklet, “Industry’s Flying Partner,”
Cargo Sales Div., Dept. J-1,

United Air Lines, 5859 8. Cicero Ave., Chicago.
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AIR LINES

Profit Investigation

The prospect is that the opening of public hearings on
military aircraft profits before the House Armed Scrvices
Investigating Subcommittee will be delaved until next
week.

Airframe wmanufacturers are expected to be called
first, then engine companies, and then major subcon-
tractors. An executive session of the subcommittee,
headed by Rep. Edward Hebert (D.-La.), will decide
companies to be called and the procedure to be followed
at the hearings. Rep. Carl Vinson (D.-Ga.), chairman
| of the Armed Services Committee, and Rep. Dewey Short

(R.-Mo.), ranking Republican, are ex officio members.
The hearings are expected to last at least a month.

Semmes to CAB?

Gen. Harry H. Semmes (U. S. A. Ret)), a Maryland
Republican, appeared last week to be the White House
choice to succeed Ross Rizley as chairman of the Civil
Acronautics Board. A patent attornev in Washington,
Semmes was a darkhorse candidate for the Board post
until the Republican National Committee was asked to
clear him and a security clearance was initiated. Both
Republican Maryland senators, James Beall and John
Butler, were advised that Semmes was under consideration
for a CAB appointment, as was Rep. DeWitt Hyde
(R.-Md.). It is expected that the nomination will go to
Congress simultancously with the appointment of Rizley
as a judge.

Visits to Russia

There i1s growing hope that administration com-
placency about Russian technological capability will be
jarred as a result of the recent era of good fellowship and
exchange of wvisitors with this country. Top Air Force
officers and research experts such as Lt. Gen. Thomas S.
Power (page 31) have been frustrated in their efforts to
make the point that the Reds have this capability and it
is growing fast despite the fact that most Russians don't
drive a Chevrolet sedan.

Recent returnees from a tour of Gorki, Stalingrad and
Leningrad are three members of the American Society
of Mechanical Enginecrs: Nevin L, Bean of Ford Motor
Co., Dr. Weldon H. Brandt of Westinghouse and Dr, Al-
bert C. Hall, research vice-president of Bendix Aviation.
They have reported their observations to the State De-
partment, and these include:
® Russia's technologists are highly qualified and for high-
priority projects are granted anything they need in staff
and facilities, insuring fast development.

e A digital computer, comparable to some complex Ameri-
can tvpes, was conceived and built in 2% vears. The
Americans, famihar with this equipment, were highly
impressed by the accomplishment.

e Semi-automatic lathes are being built in Russia on a
moving assembly line at a rate of 50 a dav. American
output s 1,000 a vear.

e Russian workers, both technological and in industnal
plants, display a high level of skill and enthusiasm. They
have a good incentive svstem, 25 to 409% bonuses for
production records, and “Socialist competition” between
factories, with cash rewards for performance.

L ¢ In addition to computers and machine tool design,

most impressive performance was in a ball bearing plant
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— Washington Roundup
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that is as good as anv in U. S, Management and tech-
nical direction is excellent.

e Of 1,700,000 Russian students, over 800,000 are fol-
lowing technical and scientihe courses.

o In the technology race, the United States “cannot
afford to be complacent.”

‘Constructive’ Information

Defense Department's policy of releasing only informa-
tion it judges “constructive” is meeting increasmng con-
gressional opposition. At a congressional hearning, 1t was
staunchly defended by R. Karl Honaman, former Deputy
Assistant Secretary of Defense for Public Affairs.

Rep. John Moss (D.-Calif.) challenged the position
that it is not “constructive” to release information on
the differing views of the services.

Honaman explained: “The main thing to be done with
differing opinions is to give them free play in the dis-
cussions in the Department in developing policies. Policies
are to be beaten out of a lot of different points of view.
But after they have been beaten out and become the
policy, there can be very little purpose served in ainng
those things to the public.”

He added: “There have been occasions when informa-
tion that was prepared within the departments, becausc
of the rivalry and the competition between the various
branches of the services, there is sometimes reflected
discredit upon a sister service . . . and such statements . . .
could mislead and possibly alarm the public if they
accepted the discredit for one of the services.”

Rep. Clare Hoffman (R.-Mich.) was skeptical that
Defense Department would consider information disclos-
g the “waste of taxpavers’ money” as “constructive.”

Honaman said that it “might” be considered construc-
tive to have such information known “because it would
put us back on our toes.”

Insisting that there is a free-flow of information from
Defense Department, Honaman explained: “I have not
experienced any instance in which information was re-
quested and not supplied, except where such information
in the opinion of responsible persons was considered of a
nature which would jeopardize the security of our country
or would violate statutes of directives of higher authority.”

Meanwhile, Philip K. Allen has been named acting
Deputy Assistant Secretary for Public Affairs in the
Defense Department, filling the position vacated Jan. 1
by Honaman. Allen was moved from a post as exceutive
assistant to Robert T, Ross, the Assistant Secretary for
Legislative and Public Affairs.

Allen has been aide to Ross since last April. Like the
Assistant Scerctary, he is a Republican and served for
two vears as Chief Clerk of the Senate Armed Services
Committee.

Independent CAA

House Commerce Committee is not mclined now to
act on legislation providing an independent Civil Aero-
nautics Administration. Rep. Oren Harris (D.-Ark.), |
chairman of the Subcommittee on Aviation, states that
his group will probably wait—until and if—the Senate
passes the measure, introduced by Sen. Mike Monroney
(D.-Okla.). A companion to the Monroney bill, though, I
wias introduced on the House side by Rep. Percy Priest

(D.-Tenn.), chairman of the committee.
—Woashington staff ,
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President Seeks $8 Billion for Aircraft

Fiscal 1957 budget calls for substantial missile
increase, reflects changing character of air weapons.

By Claude Witze

Washington—President  Eisenhower's
Fiscal 1957 budget secks $6.8 billion
for aircraft and $1.2 billion for guded
missiles, the first hnancial mamfesta-
tion of the changing character of air
war and the American aireraft industry.

[t 15 estimated that Iiscal 1956
erders will come to more than 53 bil-
lion for aircraft and about S790 ml-
lion for muissiles.

The decision to increase missile ex-
penditures indicates a growing trend
to unmanned weapon systems as swiftly
as technology will permit.

The President’'s message made it
clear that conventional weapons—and
conventional war—are on the way out.

Missile Program

Defense Department officials disclosed
that the following missile programs were

being funded from Fiscal 1956 and 1957

procurement funds,

AIR FORCE

Boeing: Bomare, surface-to-air.

Bendix: Talos, surtace-to-air.

Hughes: Falcon, air-to-air.

Bell: Rascal, air-to-surface.

Martin: Matador, surface-to-surface.

Northrop: Snark, surface-to-surface.

North American: Navaho, surface-to-
surface.

Convair and Martin: intercontinental
hallistic missile.

NAVY

Convair; Terrier, surface-to-air, I

Bendix, Talos, surface-to-air.

Sperry: Sparrow, air-to-air.

Chance Vought: Regulus, surface-to-
surface,

Fairchild: Petrel, air-to-water.

Phileo: Sidewinder, air-to-air,

ARMY

Dounglas: Nike, surface-to-air.

Firestone: Corporal, surface-to-surface,

Chrysler: Redstone, surface-to-surface.

Total guided missile expenditures by
the three services in Fiscal 1956 are
cstimated at S917 million with about
$1.3 billion scheduled to be spent for
new missile procurement in Fiscal 1957.
Defense ofheials said about $250 million
of research and development funds were
earmarked for the missile program. This
breaks down to 5100 million for USAF;
$75 million for Navy and 575 million

for Army.
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In addition to missiles, 1t gives added
cmphasis to nuclear weapons, nuclear-
powered aireraft and nuclear-powered
warships.

Budget request of the Atomic Energy
Commussion mcludes 574.6 mmlhion for
work on the aireraft propulsion reactor
program, substantially more than the
1956 estimate of $47.5 million and the
1955 expenditure of $22.5 million on
the same project.

Total Defense Department budget
[or Fiscal 1957, as presented to Con-
zress, calls for expenditures of 535.5
Billion, up from an estimated 534.6 bil-
liom tor the current hscal vear.

OFf the 1957 total. the Aar lorce
secks $16.5 billion, the Navv $9.6 bil
lion and the Armyv $85.6 billion. All
three services want an increase over
their 1956 spending, with the biggest
jump—about 5675 million—requested
for USAF,

The President stressed in his budgzet
message the declining importance of
conventional weapons,

“Expenditures for ammunition, com-
hat vehicles, trucks and other major
cquipment items,” he told Congress,
“will continue to decline because our
requirements have now been met in
large part.”

Electronics Stable

For other industrics, particularly in
the aircraft and related fields, the budget
included these prospects:
¢ Procurement of gnided missiles will
be the highest in history, up one-third
over 1956 and double the amount for
Fiscal 1955.

o Accelerated production will be con-
tinued on the Boeing B-52 long-range
et bomber, the McDonnell =101 and
Lockheed F-104.

» Expenditures for electronic cquipment
will be more thaa $500 million.

e Navy's shipbuilding program will con-
tinue at a shightly higher level, with
emphasis on modernization of Waorld
War Il vesscls. T'unds arc sought for
a sixth Forrestal class carrier, more
nuclear-powered  submarines,  guided-
missile destrovers and frigates and an
experimental nuclear-powered cruiser,

e Defense public works projects will m-
clude more Nike antiaireraft missile
sites, work on the Distant Earlv Wam-
ing line and air bases for both Navy
and Air Force,

e Research and development will  re-
quire spending of S1.4 billion, up
about $100 million. Of the total, about

£312 million will go for work on air-
craft and $224 million mto mproved
missiles. Another $150 million 1s sought
for research and development facilitics,
with the Navy tnpling its request, from
$10 million for this purpose m 1956
to 530 nullion for next year.

Research Returns

On the subject of research and devel-
opment, a topic of mmtense mterest m
view of recent advances in the Soviet
Union, the President told Congress:

“Major emphasis will be placed on
projects related to gmded missiles, con-
tinental air defense, and to the appli-
cation of nuclear encrgy for the propul-
sion of aireraft and ships.

“It is my belief that increased retums
in militarv research and development
can be obtained through a relatively
stable program at approximately the
present level which can utilize effec-
tively our scientific and technological
FESOUTCES.

“Militarv research and development
now engages a substantial proportion
of the scientists and engineers em-
ploved in research and development in
the nation. Care musi be exercised in
sclecting the projects to be supported
and effort must be concentrated on
those of high prionty.”

The White House program to kecp
rescarch and development at  “the
present level” follows Pentagon policy
but is contrary to a recommendation
of the Hoover Commission task force
that there be a greater effort in the
ficld of basic research. :

Another sign of the administration’s
economy effort was scen by observers
in the provision of $3.9 billion for
operations and maintenance, up slightly
from the $3.5 billion estimated expense
in Fiscal 1956. USAF strength todav
is 127 wings and it is scheduled to
recach 137 by June 30, 1957.

Maintenance Problem

Reports in the capital last week con-
firmed Aviarion WEEK'S recent ac-
count (Dec. 19, p. 14) of a serious
maintenance skill shortage to keep mod-
crn weapon svstems in operation. Sen.
Stuart  Svmington  (D.-Mo.)  former
USAT secretary said reports that almost
a third of the Tactical Air Command’s
fAghters are grounded by lack of ade-
quate maintenance bear out warnings
issticd in 1953 by the late Gen. Hovt
Vandenberg, then USAF Chief of Staff.

On the side of personnel, USAF will
have 936,000 on active militarv duty
when it achieves its goal of 137 wings
in 1957. As of June 30, 1956 there
will be 916,000 in USAF,
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and Missile Procurement

cxXpenses.

Funds the services will have for placing new orders include money requested for
Fiscal 1957 and residue funds approp.iated for previous years.

(In Millions)
AlIR FORCE

Procurement Programs:
Avircraft, Engines, Parts.. .. ..........

Guided Missiles. . . .. ........... ... 00 501 605 1,041
Ground Communication Electronic Equipment 424 399 459
Research and Development Programs:
TREERIEL .. councccncn sioiars e Al & 162 177 154
Guided Missiles. .. ..........coiiiiinnnns 83 88 46
AmmUnIBOm. . . voinenirosusscsbtetdansns 23 14 9
Military Seiences. ....oovvrececniiirinnan, 50 59 62
NAVY
Procurement Programs:
Avircralt, Engines, Parts. .. .. .. ...ovianiann, 2,306 1,772 1,749
Guided Missiles and Target Drones. . ....... 72 184 173
Training Equipment. .. . .. .. . ... .. ......... 16 292 14 ‘
Aircraft Modemization. ... ............... 19 17 37
Ground Electronic and Detection Equipment.. 19 36 27
Research and Development Programs:
AN o e G P AR 164 186 182

MARINE CORPS

Procurement Programs:

Key Military Aviation Programs
For Fiscal 1957

Here are details on the program of the military services for ordering aircraft, missiles,
electronics and related equipment for Fiscal 1957. Included are funds for overhead

FY 1955
(Actual)

FY 1956 FY 1957
(Estimate) (Estimate)

$2,490 $6,266 $5,203

Ammunition and Guided Missiles. . . ... .. .. 112 174 Q6
Electronics and Communication Equipment. . . 16 31 30
ARMY
Procurement Programs:
Ammunition and Guided Missiles. . .. .. .... 1,267 849 981
Research and Development:
Adrcralt. . .....000. 8 17 19
Guided Missiles. . . . ... .. ....... T —— 68 Q5 79

Here are some other facts on the
strength of the armed forces as dis-
closed in connection with the new
budget:

» Of its present 127-wing strength,
USAF has 114 combat and 15 troop
carrier wings. On June 30, 1957 it will
have 137 wings, 126 combat and 11
troop carrier. Achtive aircraft inventory
now probably is about 215,000 and
will hit 26,736 when the 137 wings are
complete.

e Navy’s air strength will remain steady
at 17 air carrier groups but the num-
ber of carrier anti-submarine squadrons
will grow from 19 to 31 between now
and June 30, 1957. The number of
marine aircraft wings will remain con-
stant at three, Total Marine and Navy
personnel today is §70,000. By the end
of Fiscal 1957 it will be §68,958. The
number of warships will be mcreased

AVIATION WEEK, January 23, 1936

from 403 to 411, mircraft from 12,549
to 12,576.

o Active Armyv personnel will remain
constant in Fiscal 1957 at a hittle over
1 million. The active aircraft inventory
will shift slightly from 3,534 to 3,954.
While the Army is expected to spend
about $110 million on aircraft in Fiscal
1957, the service is not requesting any
new obligational authority,

Wilson's Views

Bv the end of Fiscal 1957, both
USAF and the Navy will be almost
entircly converted to jet aircraft for
combat purposes, The procurement pro-
gram will provide about 1,500 new
planes for Navy and 1,900 for USAF,

F'urther facts about the Defense De-
partment program were given to the
Senate Armed Services Committee by
Secretary Charles E. Wilson:

e Air defense squadrons, already et
cquipped, will receive “substantial num-
hers” of supersonic aircraft, The num-
ber of interceptors equipped with Fal-
con air-to-air guided missiles will be
“substantially increased.” A “number”
of B-36 Strategic Air Command wings
will convert to B-52s5 during the vear.
¢ The Navy will convert 10 more ships
for radar picket dutv in the continental
defense svstem and will commence con-
version of five more light cruisers and
one more submarine to guided mussile
armament and one c¢scort carner to a
helicopter assault ship.
® The conversion of one infantry divi-
sion will increase the number of ar-
bormme Army divisions to three. The
new division will engage in special ex-
perniments with new organizations, tac-
tics, and weapons.

“An increcasing number” of Army
anti-aircraft battalions will be converted
from guns to Nike guided missiles,

CAA Budget

A record $202,618,000 budeet has
been requested for  the Civil Aero-
nautics Administration for the fscal
vear 1957, with the major emphasis on
expansion of the traffic capacity of the
Federal airwavs svstem. The request 1s
approximately $40 million more than
the appropriation for this hscal vear.

The big increase in the CAA budget
is in funds for the establishment of
air navigation facilities. The new fgure
is $40 million, an increase of 524 mil-
lion. President Eisenhower said such an
appropriation, for installation of greatly
improved air navigation and trafhe con-
trol facilities, will be a step in meeting
the immediate problem of serious trathe
congestion.

“In addition to the expenditures to
expand the capacity of the airway sys-
tem, expenditures for operating the
present airway svstem must nise sub-
stantiallv to handle the expanding traf-
fic, to operate new facilities provided
under previous appropriations, and to
take over from the Department of De-
fense the costs of operating certain
radar installabons serving common
militarv-civilian needs,” the President
said.

At the same time, President Iisen-
hower endorsed the report of the Bu-
reau of the Budget on Aviation Facil-
ities (AW Jan. 16, p. 26). He said:

“To keep pace with further advances
in aviation, [ shall shortly initiate a
comprchensive study of the nation’s
long-range needs for aviation facilities.

“This studv will take into account
both civil and military needs to avoid
costlv duplication of equipment and
svstems. [ shall expect it to point the
wav to the development, installation
and operation of the most efhcient and
economical air navigation system within

27



Airceraft and Related Procurement Funds
{In Millions)

New Money Expenditures
FY 1955 FY 1956 FY 1957 FY 1955 FY 1956 FY 1957
Request
Aiir Force. ... ... 2,760 6,283 5,800 6,959 5,988 6,107 |
1,973 912 1,738 1,835 1,715 1,800

the capabilities of our technology
Major pmp:e:ts. in the 540 uuﬁmn re-
quest for mir navigation facilities are:
® Increased radar for traffic control.
e Fxpanded communications capacity
in control towers and centers.
® Additional VHF radio ranges to pro-
vide multiple airways.
® Procurement of fAve transport class
aircraft  (Convairliners) for improved
flight inspection of navigation facilities.
The increased budget is part of
CAA's newly developed mahﬂfatmn
program for the period 1957 through
1961 (AW Nov. 14, p. 141). %u:
five-vear program, approved by the Air
Coordinating Committee, is designed
to provide facilitics needed to meet
current and future demands on the air-
ways svstem.
CAA’s share of air navigation devel-
opment, which is administered by the

Air Navigation Development Board, has
been set at $2 milhion, or double the
current appropriation.

ANDB’s major emphasis in 1957 is
to be placed upon air trafic control
aids, with 51,290,000 allocated to this
activitv. Other research and develop-
ment activities on airways facilities—svs-
tems engineering and air navigation—
also will be doubled.

The operation of CAA has been
budgeted for $128,500,000, which is an
merease of $21,750,000. Part 1s to pro
vide for an additional 1 600 emploves,

Largest program in the operation

ategorv is the Federal airways. The
budget for this function has been in-
creased to $111,099,000. The additional
funds are required for three reasons:
® Greater workload resulting from in-
creased traffic.

e Operation of new facilities.

Civil Aeronautics Administration

(In Millions)
FY 1955 FY 1956 FY 1957 |
(Actual)  (Estimate) (Estimate)
Adminirtration 'Operation
A WY, . . e e e 20 99 111
S T e R L N R My 13 14 14
e e A o e R TR 2 3 B
Establishment of Air Mavigation
Facilities and Contract Liquidation . . 5 23 40 I
Grants-In-Aid for Airports and Cunlnct Liqui{h»
Y. s o s o i e 22 27 30
Washington Mational Airport and Alaska Air-
N v 2 & 9
Air H“igntiun Dtuiapmtnl 1 1 ?
TOTALS.. s 131 164 202

Civil Aeronautics Board

Appropriation Request,

48.9 52.5 20

National Advisory Committee
For Aeronautics

(In Millions)

FY 1955 FY 1956 FY 1957
(Actual) (Estimate) (Estimate)
Administration. . .. ..o iiinisiine. 51.5 59.8 64.7
Construction:
Aerodynamic Research. . . ...........0.0.. 6.8 4.4 6.5
Powerplants Research. . ... ............. ... 9 6.3 1.8
Avircraft Structural and Operating Problems
T T e AR g 3 1 1.2
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® Operation of trafhc control facilities
tormerly financed by USAF and Navy.

Operation of the Office of Awiation
Safety is programmed at 513,685,000
and 1d|nt|11-.tr.ltmn of airport aid 1s
set at $3,713,000.

An :1pprn|:uriatinn of 530 million is
requested for the airport aid program,
which is an cstimate of what will be
needed to liquidate obligations incurred.

In Fiscal 1956 grant funds authornized
totaled S62.5 million. It is estimated
that grants-in-aid for airports will rise
to $75 million in 1957 and expendi-
tures will be 550 million.

CAB Budget

Budget proposals for the Civil Aero-
nautics Board show a dramatic decline
in subsidv nceds and a shight increase
in administrative funds.

In his message to Congress, President
Fisenhower attributes the subsidv cuts
to rising profits of the carriers and con-
tinued CAB vigilance in keeping sub-
sidy rates at the lowest possible level.

Subsidv payments to the carriers will
amount to about $34.4 million in Fiscal
1957. The $20 million appropriation
request will be supplemented by more
than $14 million in funds carried over
from previous appropriations.

The budget allocates 54.7 million
to the Board to pay salaries and ex-
penses. This amount 1s a slight increase
over the current appropriation of
$4.125 million, which will be increased
this vear with a supplemental appro-
priation request for $270,500.

Pavments to most classes of carriers
are cstimated at about the same in
Fiscal 1957 as they are in the current
fiscal vear. The exceptions are trans-
atlantic and transpacific  operations
where substantial subsidv cuts have re-
sulted in a reduction of total payments.

NACA Budget

The National Advisorv Committee
for Acronautics is asking $64.7 milhon
for salaries and expenses in its Fiscal
1957 budget, an increase of about 54.5
million over Fiscal 1956, and $15 mil-
lion for construction, an increase of
about $2.5 million over I"iscal 1956.

NACA's construction request pro-
vides for new facilities at Langlev and
Ames Laboratories for rescarch in the
problems of flight at hypersonic speeds,
and the modernization of two existing
wind tunnels at those laboratories. Addi-
tions will be made to the propulsion
svstems laboratories at Lewis Labora-
tory to permit research under higher
altitude conditions and utility improve-
ments for handling combustion waste
products. Amount to be obligated 15
$6.8 million at Langlev, $935,000 at
Ames and 57.8 million at Lewis.

AYIATION WEEK, Jonuary 23, 1936

Vought’s Crusader Design Meets
Navy’s High Performance Criteria

By David A. Anderton

The best possible acrodynamic per-
formance was one design crnitenon tor
the Chance Vought XFUS-1 Crusader.
Navy requiremes nts for high rate of
chmb, extreme altitude capability and
level-flight  supersenic  speed  dictated
that the company pull out all the aero-
dynamic stops.

The carrier-based design, already cap-
able of speeds in excess nf 1.000 mph
has benehted greatly from  extensive
transonic testing in the tunnels of
Cornell Aeronautical Laboratory and
the National Advisorv Committee for
Acronautics.

The I'SU Crusader 15 now i pro-
duction at the Vought plant in Dallas,
Tex. Final pavoft for H[w hours of in-
tensive design and  development  has
been announced in the President’s Fiscal
1957 budget message: ° There will
be  substantial  procurement of the
Navy's new supersonie I'8UL”

Thesc specific advanced acrodynamic
features chamcterize the Crusader:

® Area-ruled fusclage, contourcd by an
extension of the mnpl:. transonic theory
developed by Richard T, Whitcomb of
NACA's i_mfrlu (Va.) Laboratorv.

e Variable-incidence wing, for high lift
during approach and landing.

® Low-slung horizontal tail, “to counter-
act pitchup tendencies of the airplane
under high angle-of-attack conditions.
e Large vertical tail, to msure ample
directional stabilitv at high speeds.

® Mid-span aileron controls, to mini-
mize torsional deflections in the thin,
swept wing.

Basic formula for the Crusader was
high power, light weight and low drag.
‘huuﬂht designers chose the Pratt &
W ]utm_} j'TI"-I engine with after-
burmer as the powerplant, and designed
around 1t a hghtweight airframe with
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cvery acrodvnamic feature carefully se-
leeted for optimum performance.

The Crusader’s wing is of low aspect
ratio, very low thickness ratio—: |PProxi-
mately 5% —and about 40-deg. sweep.
It is high-mounted on the flmllﬂc and
has a small amount of negative di thedral
for improved lateral stability,

Outhoard panel of the wing, which
folds upward for carricr '-.tr‘rrtg:n: has a
leading-edge extension. Purpose of this

Obligation Status

Air Force's schedule calls for the let-
ting of aircraft and related procurement
contracts at a record rate of 51 hillion
monthly during the last seven months of
Fiscal 1956—from December through
June,

The annual budget calls for USAF
obligations for aircraft procurcment of
56.9 billion during Fiscal 1956, During
the Arst five months, cancellations ex- |
cecded new obligations by 5273 million,
This makes a total of $7.1 billion for
the seven following months.

USAF had $10.9 billion in unobli-
gated aircraft procurement funds on
hand, as of Dec. 1.

Navy's obligations for aircraft and re-
lated procurement totaled 5414 million
during the fhrst five months of Fiscal
1956, an average rate of 583 million
monthly. To meet its program calling
tor nl:l'llgll'lnn of 4 total of 52.1 billion
during Fiscal 1956, Navy would be re-
quired to obligate 51.7 billion during
the December-through-June period, or at
an average monthly rate of 5240 million,
almost three times the rate during the
first hive months.,

Navy had $3.8 billion in unobligated
aircraft procurement funds on hand, as

of Dec. 1.
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feature is to generate a vortex; at high
angles of attack, the inboard edge of the
extension sheds a vortex which SWCCPS
the wing behind it clear of boundary
laver and delays tip stall.

“Ailerons are mounted inboard of the
outer panel, to reduce torsional deflec-
tions and the possibility of acroclastic
cffects on the thin wing. The entire
leading edge of the wing seems to act as
a droop-snoot flap.

IFuselage of the Crusader was laid out
by the arca rule procedure to obtain an
optimum fncness ratio and area distn-
bution. Contouring of the plane is not
as apparent as it 15 on the Convair
F-102A or the Grumman F11F-1. This
is because of the aircraft’s rectangular
cross-section and the particular condi-
tions for which the area rule was apphied.

An underslung jowl inlet for the J57
i5 hung under the Crusader’s nose.
I‘Jm:ting runs aft under the pilot’s floor
to the engine, mounted above the land-
INg gear w vell,

W ith no room in the wings to store
fucl, all tankage in the XIFSU is in the
fusclage ahead of the engine.

Sections of the rear and middle fuse-
lage around the powerplant installation
are fabricated from titanium alloy for
strength and lightness at the high tem-
peratures found i those two areas.

Fairings for four cannon are mounted
in pairs on cither side of the fuselage
nose just below the cockpit. Presumably
these are for the standard Navy arma-
ment of four 20-mm. rapid-hre cannon,
although other cannon under develop-
ment mav replace these at a later date.
[t is reasonable to assume that the Cro-
sader will also carrv air-to-air missiles,

Cockpit lavout and detail design fol-
low current Navy ideas and practice,
The cjection seat 15 a lightweight unit
built by Chanee V nur-ht and ad: ipted
from the Douglas "urLr;f'r Co. design
used in the A4D Skvhawk.

Approximate dimensions for the Cru-
sacler are: length, 58 ft.: height to tip of
vertical fin, 15 ft. Maximum depth of
the fusclage is about seven feet and the
wingtips clear the ground by six fect.
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the atomic bomb.

week's 1ssue of Aviation Week.

Final Tests for SAGE

Lexington, Mass.—Final evaluation tests on a “little SAGE system,” prototype of
a proposed nation-wide network of 32 automatic data processing centers designed to
greatly increase UL 5. air defenses, should be completed here this summer.

This was disclosed as the Air Force partially lifted the wraps on the SAGE (Semi-
Automatic Ground Environment) system and the Massachusetts Institute of Tech-
nology’s Lincoln Laboratories, which headed the development of the multi-billion
dollar air defense network under joint Army-Navy-USAF sponsorship. The scope of
the task, and the number of large industrinl firms participating, give the SAGE
program a resemblance to the World War IT Manhattin project which developed

First production prototype of the large digital computer, which forms the heart
of the SAGE system, is presently undergoing shake-down tests here as part of “little
SAGE,” called the Cape Cod System, consisting of a
gap-hller radars, each of which antomatically transmits its data to the computer.

A detailed report on the SAGE system and how it operates will appear in next

long-range radar and smaller

Boeing Appeals Renegotiation
Ruling, Criticizes Board Action

Seattle—Bocing Airplane Co, will ap-
peal to the U. §. Tax Court the rencgo-
tiahion Board's determination that %9,-
§22,340 must be refunded as excessive
prohts from 1952 earnings.

Boeing contends that the net refund
after taxes should be $2,950.000, and
that a projection of the Board's findings
would result m total refunds of about
$7 million for 1953 and 1954 combined
and no refund for 1955.

J. O. Yeasting, Boeing vice president-
finance, said the Board’s determination
is not consistent with the Renegotiation
Act and 15 not supported by the facts
and reasons the Board furnished the
company.

Net Worth Emphasis

Ycasting was critical of the Board's
emphasis on net worth.

“In the opmion of Boeing manage-
ment,” he said, “the ‘return on net
worth’ enterion for evaluating reason-
ableness of earnings was the controlling
factor in the Renegotiation Board's de-
tcrmination. This criterion, as used in
the renegohiation process, is merelv a
statistical computation of the rctumn
(earnings) realized on book net worth
and docs not measure the reasonableness
of the price of articles furnished the
Government. Further, it in no wav gives
consideration to the efhciency of con-
tractors or their contribution to the de-
fense of the nation.”

Boeing's 1952 eamings, Yeashing said,
represented only a return of 2.28% on
sales and after renegotiation this was
reduced to 1.89%. A net return of 5 to
6% on sales was realized by the manu-
facturing industry generally, He said the
camings before renegotiation were well
within the profit framework established
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at the time the contracts were nego-
tiated with Government procurement
authonties.

Ycasting warned that the Board's de-
termination, if sustained and indicative
of the future determination pattern,
may seriously aftect Boeing's ability to
go forward with planned Tacilities ex-
pansion and research and development
programs.

Air Force has strongly urged the air-
craft industry to finance a substantially
greater portion of its facility and re-
scarch needs.

The Boeing official said the 1952
carnings were reasonable under all re-
negotiation concepts. A sizeable portion
of Boeing's carnings were due to fixed
price contracts with incentive provi-
slons.

“A determination of excessive prohits,
when efficient, economical, on-schedule
production has been demonstrated, and
the Covernment has been furnished a
quality product at a reasonable price is
not consistent with the intent or objec-
tives of mcentive contracts,” Yeasting
said.

Damage to Incentive

“If the board’s action is allowed to
stand, it will deprive the company of
the entire amount which was specihically

carned i 1952 as a reward for cfheient
cost ]_'.'IET'E{JI'H'H_II'EEE L iTl-I:-E’I'It'i".'E con-
tracts. Also, it will go far in removing
the element of incentive which is so
mmportant to the Amencan way of doing
husiness,

“It docs not appear desirable, in the
light of the overall objective of obtain-
ing more defense per dollar, to destroy
incentives that mvariably ]LJEI to lower
prices to the Government,” he said.

| Nuclear Power. ICBMs

Top Industry Problem

Washington—Most  pressing  aero-
nautical problems are those associated
with nuclear power for aircraft and the
intercontimental  ballistic missile, Na-
tional Advisory Committee for Acronau-
tics said i ats 1955 annual report.

“Indeed, our national security may
well depend on the intensity and com-
petence of our research to solve such
problems,” said Dr. Jerome C. Hun-
saker, NACA chairman.

“There is evidence to indicate that
our present position of leadership in
the air has been challenged by a poten-
tial enemy, To maintain, at manage-
able cost, the necessary air power of
requisite quality demands continuous
rescarch to anticipate the requirements
of tomorrow’s weapons,” he said.

Highlighting progress made during
the past vear, the annual report singled
out the area rile contribution of
Richard T. Whitcomb, of the NACA's
Langlev (Va.) Laboratory staff.

Research programs of the past vear
were largelv concentrated on solving in
a practical manner the scientific pmh-
lems of supersonic flight. “Application
of the new knowledge has been dramat-
wally aucccsaﬁﬂ In some :mpmtmt in-
stances,” Hunsaker said, “but the un-
known is still of vast extent.”

In aerodynamic rescarch, stability
and control have continued to take a
large share of the research scientists’
time. Increased use of ground and
flight simulators and electronic com-
puters has supplemented wind tunnel
and fight test studies of the stability
parameters. '

On the other side, new and improved
theoretical and  analvtical techniques
have aided the estimation of acrody-
namic information.

In propulsion, NACA is studving
families of aireraft engines using chemi-
cal and nuclear fuels. Piled on this
program is a number of current studies
aimed at improving the performance of
enginc-aircraft stallations., The gen-
cral problem is one of finding solutions
to the problems of lightweight, high-
thrust engines of high efheiency.

In structures, NACA 15 working 1n
the major areas of structural safety.
Increases in airplane performance have
accentuated the importance of choosing
the right matenals to withstand both
the loads and the temperatures of high
speed flight.

. With cach advance in speed,
problems requining scientific  imvesti-
gations multiply, become more complex
and difhcult, and their study and solu-
tion more costly. The potential ad-
vantages to the cause of world peace if
America first solves these problems are
obvious,” the report said.
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Red Gains Threaten ‘Deterrent Force’

Gen. Power, ARDC chief, warns of ‘very real danger’
that Red advances could put U.S. ‘at their merey.’

New York=The “real and imme-
diate” threat that Soviet technological
advances will leave the United States
at Russia’s mercy, wiping out the ad-
vantages of our current deterrent foree,
is todav’'s major concem of the U.S5.
Air TNorce.

Lt. Cen. Thomas S. Power, cluet of
the Air Research and Development
Command, m on¢ of the strongest
statements on the subject delivered by
a USAI' ofhcer since Russia demon-
strated vast aeronautical advances m
1955, said last weck at a National
Security Industrial Assn. meeting that:

“The problem s no longer obscure
to us, for the Soviets have brought it to
the attention of the world during their
air shows and by the recent explosion of
a very potent nuclear weapon,

“They have chosen to enter the race
for technological supremacy of the
world—a race mto which we have been
forced by necessitv.,”

Gen, Power said it 15 tvpical of the
American way that we are developing
WeapOns onlv to deter a potenti: al ag-
gressor “by this show of force™ but em-
phasized that the sccurity gained this
wav “is an uncasy one.”

‘At Their Mercy’

He said emphatically that the United
States has used qu alitative superiority
to  manbtan Usccunty by deterrent
force.,” He is confident we shill have
this superionty im most helds.

“But,” he declared, “there is cven
imdication that the Soviets—the prin-
cipal threat to our securitv—are making
every effort to not only catch up mth
us but to surpass us. With hoth quan-
titative and qualitative superioritv on
their side, we would lose the protection
of the deterrent force and be at their
mcCrey.

“This danger is very real and in-
mediate as the following considerations
will show. First of all, the Soviets have
several advantages m their current effort
to  establish ’fuhnnlnnmﬂ superiority
over this countrv, In comparison with
the United States, thev can allot a far
greater portion of their national income
for mihtarv spending. In a purelv f-
nancial sense, our military budget could
well be larger than that of Russia but
the real difference is that ours probably
gocs much more for pay, maintenance,
cte, than does theirs. However, they
can allot vast resources to technological
developments without prior approval of
the public. They can control labor and
dictate to industry in a manner which
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the free world Ainds impossible and un-
desirable.

“Through application of these
methods, the Soviets have attained
some rather remarkable results since
Waoarld War 11, They have not onh
managed to maintain their air force and
therr ]“[]lt:.f'ﬁ production for military
purposes, but thev have even increased
the rate of their military  spending.
While the Soviets recently announced
an ostensible § to 10% decrease n
their 1956 military budget, our experts
hehieve this does not ImhlclL ‘hidden
ﬁﬂuru

“In the period of 1945 to 1947, they
have made significant technical prog-
rCss, p‘qrhfnluh in the development of
ict fighters and fghter-bombers,  Tun-
ﬂrf.d'\ of single-jet Heinkel 162s, twin-
jet ""nIU.HLrﬁL]an 2625 and rocket
powered Messerschmitt 1 635—all
highlv advanced aircraft—bhecame av ail-
able to the Soviets when CGermany
surrendered.  These models were  ex-
ploited by able Soviet designers. miclud-
mg such men as Mikovan, Gurevich
and Tvushin.

“In addition, the Sovicts captured
thousands of skilled technicians from
Luftwaffe ground umts and put to cf-
fective use their knowledge, together
with imformation furnhhl:d by manyv of
the leading acronantical engincers of
Cenmany n'lm WCTC L'nﬁl:'[:n:l Or Com-
pelled to work o Soviet aircraft fac-
tortes.  ~or should it be overlooked
that thev received a great deal of valu-
able equipment me us during the
Lend-Lease program.

Gains Recorded

“Farlv in 1947, the Soviets put into
their squadrons the first jet plane, the
Yak-15. This was a conventional
Yak-9 with a German JUMO jet en-
gine of 2,000 1b. thrust,

“Bv the summer of 1947, the Soviets
were furnishing  their squadrons  with
the first jet fighter designed and pro-
duced by native talent—the MNiG-9-—
which was equipped with two German
BMW jet engmes and intended for
use In [frmmd attack missions.

“In the period of 1945 to 1930, the
Soviets made great strides in the de-
velopment and production of jet en-
gines, and began to close the techno-
logical gap that had existed between
the East and the West, There were, in
particular, these threc developments:
One, exploitation of the British Nene
jet enging, a number of which had
been sold to the Soviets; two, advances

LT. GEN. THOMAS 5. POWER

in the field of metallurgy, possibly aided
by analysis of the turbme blades used
in the Nene; three, development and
]'-rmju{,tmn of the MiG-15.

“In 1953, the Soviets brought out a
new interceptor, Fresco {"'ulll:'l ), and
continued work they had already started
mn the 111]5}1'{11{.“1“11‘ of their bomber
capabilitics. Today, their air force rep-
resents a formidable threat against this
country as the following review of their

record will show:

Lurgesf Fighter Force

“Thev have built up ther hghter
force, from a few thousand conventional
aireraft in World War 11, to the largest
frchter defense force in the world,
completely  jet-equipped.

“I'hey have built an imposing fect of
modern conventional bombers; are rap-
idly cquipping their light bomber and
reconnaissance wings with modern et
mireraft, and have medium and heavy
et bombers which can be compared
with the most advanced aircraft we pos-
5055,

“T'hey have made progress in the feld
of electronics and appear to be closing
the gap between Soviet and Western
lt,r_fnmlngu m this held.

“They have exploded both atomic en-
ergy deviees and a device employing a
thermo- nuclear reaction, the I!Jmm,r i
|949—much earlier than we expected,
the Iatter only four vears later—an in-
terval less than that between the first
atomic and thermonuclear explosions
in the U.S.

“They appear to be making progress
in the development of long-range mis-
siles to supplement their long-range
I:rum!:rnr force.

“T'hey have cut the lead-time required
for acronautical development by ex-
ploiting four basic concepts of opera-
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Hon unique to Soviet philosophy and
policy:

“First, their development program
is dictated solely by military expedi-
ency, with complete disregard for the

pnnmplc& of democracy and the re-

a.nrﬂmenta of a free cconomy. There-
re, they can—and do—make unilateral

decisions at the highest level, without

fear of political consequences.

“Second, they can devote any desired
amount of their budget to their mili-
fary program.

“Third, their policy is to design one
weapon for one specific purpose, with-

out the attention we give in this coun-

try to safety and durability features.

Soviet Initiative
“Fourth, the Sovicts definitely hold

the initiative in starting another war

and, therefore, are free to concentrate
their cfforts on specihic  programs re-
quired by their war planners. On the
other hand, U.S. policy is to avoid
war and to protect ourselves against
aggression. Therefore, we must maintain
a wide varicty of development and pro-
curement programs to provide protec-
tion against many different eventunal-
ities.

“Additional factors in the Soviets'
technological advancement are the edu-
cation and training of their scientists
and technicians; the awards conferred
for success in scientific research and de-
velopment, and the penalties imposed
for failure.

“T'he emphasis on technical training
starts in the kindergarten. Textbooks
are slanted to condition the boy into
the Sovict state fabric. Strong emphasis

is placed on the study of mathematics,
p‘fn sics and chemistry. In his formative
vears, the bov is influenced by the pres-
tige built around successful scientists.
When he has reached 17, he has little
choice in his future, for it has already
hr:Ln decided upon bv the state.

“Since his principal subjects in the
lower schools have been tlqu most
helpful to science, his entrv into the
technical field is a foregone conclusion
if he shows any promise at all. Although
higher education costs money even in
Russia, state grants, scholarships and
bonuses for outstanding students arc
generous where the state can be best
served.

“The student’s incentive to study
hard and well is based on the prospects
for prestige, awards and many other
advantages if he succeeds, and his dis-
mal future if he does not.

Excellent Training

“The quality of Soviet professional
training in scientific, technical and ap-
plied felds is quite comparable to ours,
as pointed out by Nicholas DeWitt of
Harvard University, in his recent book
“Soviet Professional Manpower.” While
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the American engineer %::ncmﬂy obtains
his B.S. in four vears, his Soviet coun-
terpart spends from 5 to 5% vears in in-
tensive training to reach a similar pro-
fessional level. He is also required to be
pmﬁcmnt in reading foreign languages.

“According to Dr. John R. Dunning,
dean of EﬂIumhm University School of
Engineering, the Soviet Union pro-
duced as many Ph.D.'s in 1953 as the
United States. But while U.S. degrees
were 2.3 to 1 in favor of the humani-
tics, Soviet degrees ran 3 to 1 in favor
of science and engincering!

“"How does this emphasis on techm-
cal training compare with our own pro-
gram? From 1940 to 1948, the curve of
training in the engineering field in both
countries was on a fairlv even keel. We
forged ahead in 1950 when an all-time
high of 50,000 engineers was graduated.
This spurt was due, in a large measure,
to the GI bill for government-subsidized
education.

“This figure has dropped cach vear
since then, going to a low of 20,000
last vear. At the same time, the train-
ing of engincers in the Soviet Union
has gone in the opposite direction. In
1950, they graduated 28,000 engineers,

No Defense Change |

Gen, Thomas 5. Power, in his speech
before the National Security Industrial
Assn., makes it clear that the true nature
of the Russian threat in the field of
technology was made obvions in 1955
through Soviet air shows and nuclear
explosions.

His statement was made one week

after Defense Secretary Charles E. Wil-
son told the Senate Armed Services Com-

mittee:

“The defense program we are pro-
posing for Fiscal 1957 is not funda
mentally  different from  that  outlined
to your committee last vear.

“Fssentially, it is a further develop.
ment of the same policies and concepts
which have guided our defense program
for the past several vears,

“Nothing has occurred in the inter- |
national situation during the past year
which wonld indicate the necessity for
any major change in these policies and
concepts,

“The present defense program was
designed to meet our security needs

over a long period of time.

“Development of a sound, long-term
security requires that we design our
forces so as to assure a steadily increasing
efficiency, in step with scientific advances
but characterized by a stability which is
not materially disturbed by every propa-
ganda effort of unfriendly nations or
wishful thinking on the part of ourselves
or our allies.”

and the increase in the last four vears
has been phenomenal. They graduated
40,000 in 1':3':-1 and 54,000 in 1954
At present, they are graduating two
and one-half times as many engineers as
we do. Records reveal that the Soviets
now have 685,000 graduates employed
n the ph}s:c,:l sciences and engineering
ficlds. Of these, 55,000 are engaged in
rescarch and training, leaving a total
of 600,000 persons trained in the
physical sciences and engineering ficlds
m the Russian economy. In addition
there are 90,000 biological scientists
engaged in research and traiming, who,
when added to the 85,000 cited above,
give a total of 175,000 scientists en-
gaged in the fcld of rescarch and train-
mg. We now have a total of about
650,000 enginecers and some 200,000
other scientists,

“In this race for brain power and
technological leadership, the Soviets are
undoubtedly challenging our technical
and scien tific domination. The big ques-
tion is: can they reach and surpass us
both quantitatively and qualitatively in
the ficld of trained manpower? If pres-
ent trends persist, there appears to be
little doubt that they can pass us in the
quantity of engincers produced—pos-
sibly in the near future.

Incentive Is Money

“As to quality, recent events prove
convincingly that the Soviets lack nei-
ther the intelligence nor the scientific
know-how to %ude imtricate modem
weapon  systems.  For instance, the
Soviet jet bombers displayed in forma-
tion strength over Moscow last July
mcluded four-jet heavy bombers com-
parable to the cight-et B-52, our most
advanced heavy bomber, and medium
twin-jet bombers comparable to our
six-jet B-47. The smaller number of
engines i the Soviet bombers permits
the conclusion that they have developed
urn.tsuﬂl!}-' powerful engines.

“In line with other aspects of their
overall strategy, the primary purpose of
the Soviets in the brampower race must
be to first reach and then surpass us m
the production of scientists and engi-
neers essential for achieving  techno-
logical supremacy. s it unreasonable
to assume, then, that thev will insist on
guality as well as quantity? The Soviets
do not underestimate the quality of
our science and technology.

“Ironically, the so-called classless state
runs ity incentive system on  money.
Monetary incentives are the sl'mngmt
single motivating force in Soviet in-
dustry and research and development.
Top Soviet scientists and managers to-
day derive as much as 50% of their
total income from a bonus system that
15 without parallel. The fact that we
have outstanding scientists today must
not lull us mmto a state of comp LIEEI'I':“L
for we must continually press f-:rr better
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educational programs in developing new
scientists.

“It becomes increasingly obvious that,
mi a conflict involving nations thoo-
sands of miles distant from each other,
technology will supplant manpower as
the measure of force. It can work for
us as well as for the Soviets. It can Te-
store and maintain - militarv  balance.
In the Sovict strategy, the objective of
gaining a tﬂfhnnlnﬂlcll level with the
United States must tun concurrent
with the objective of reaching and sur-
passing our strategic air power if they
are to gain freedom of action for their
nuclear air forees,

Rapid Pace

“In a war with the United States, they
must prepare for a war that must be
launched across the oceans. No prece-
dent exists for such an operation. Their
problems are numerous. Gaming free-
dom of action in such a war would be
a gigantic undertaking but, if needed
to carrv out their glﬂlml plan, the
Soviets would undoubtedly attempt it
This requires, first, that they equal and
then exceed our stockpile of nuclear
weapons and our capability to deliver
them, and second, that thev develop an
intercontinental missile that is capable
of necutralizing our strategic and in-
dustrial forces.

“This, then, is the situation as it now
stands. The problem is no longer ob-
scure to us, for the Soviets have
brought 1t to the attention of the
world during their air shows and by the
recent  explosion of a verv potent
nuclear weapon. Theyv have chosen to
enter the race for technological suprem-
acv of the world—a race into which we
have been forced by necessity.

“The Soviets are I'.ll'-l_‘.l:"l'-l'.':"-.'-.!l'l.ﬂ at an
extremely rapid pace in this race be-
cause they realize that only through
superior technical achievement can they
create a striking force capable, not only
of effective attack on the U.S., but of
an effective defense against the retaha-
tory power of the U.S. as well. For
the Soviet Union, the finish line of this
race 15 world domination; for the
United States and the rest of the free
world, the fimish line is survival in free-
dom.

“In the light of these sobering facts,
we must make an all-out effort to main-
taim our still existing techmical pre-
dominance. To achieve this vital end,
we must continue our studv of facts
and estimates concerning Soviet capa-
bilities; keep our knowledge up-to-date;
estimate future developments within
the Soviet Union and its satellites.

“Next, we must plan our research and
development program in the light of
this information and these estimates.
And we must devote this program as far
as possible, to the development of
specific weapons to meet any of the
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enemy's specific weapons of the future,

“Further, we must IMProve our re-
search and development capabilities by
improving our educational and training
programs, and by attracting the best
available talent to our scientific and re-
search cfforts. Like the Soviets, we
must stimulate the desire for scientific
carcers in our vouth, and we must crase
from their minds the pathetic picture
of the impractical dreamer whose only
rewards fEr accomplishment are the
plaudits of other dreamers. Instead, we
must create the picture of a "Davy
Crockett’ of science, the modemn
ioncer fighting on the frontiers of
Euumn knowledge.

“Thanks to our industry, and to our
scientiic and educational mstitutions,
we still possess qualitative superionty
both in military technology and scien-
tific brain power. However, every time
we make an important technological
break-through, it takes the Soviets less
and less time to catch up with us. To
the best of our knowledge, thev still
have fewer scientists and engincers than
we have, and ours are probably, m gen-
cral, more ::.'-:p{;riﬂnﬂud and seasoned
than theirs. But, in a few vyears, they
may have larger quantitics and, if there
is no increase in the level of our re-
scarch and development effort, they
may eventually challenge our position
of gualitative ﬂupcrlnrlh

Intangible Asset

“It 15 the job of all of us to sec to it
that this will never happen. For our
very existence would be threatened if
the Soviets would possess technological
supremacy, coupled with an unpree-
cdented combination  of  dictatorial
powers, of practically mmexhaustible re-
sources in manpower and materiel, of
fanatical determination for world dom-
nation, and of vast numbers of ulh-
mately  seasoned and  experienced
scientists,

“In spite of these disturbing facts,
however, there is still no reason to fear
that, some dav in the future, we are
hound to lose either our qualitative
superiority or our ‘sccurity by deter-

rent force.” We still have one intangi-
ble asset which, so far, no other n: ltmn

has been able to steal from us or COpY;
the asset which has made ours the most
prosperous and advanced country in his-
tcm —our ‘creative supenionty,’

“Manv countries possess some tvpi-
cal national talent, engendered by geo-
sraphical, ethnological or historical
factors.

“The Swiss, for generations, have
retained their superioritv in watch-
making; the Germans have excelled in
photographic equipment, the Swedes
i the manufacture of steel, the Italians
in music. We have remained unsur-
passed in what is known the world over

as ‘Yankee ingenuity.’

“Some mysterions forces within the
American  always makes him  create
something radically new, fantastically

big or tremendously far-reaching. Taking
the scattered ideas of abstract SLlLllh‘-.t'-.

he did not hesitate to pour billions of
dollars and vast resourees into the most
ambitious project ever attempted by
man: The harmessing of atomic encrgy.
Starting with a primitive carnage, Tie
created the bilhon-dollar  automotive
industry, permitting almost evervone to
own a car, Creating the principle of
mass production, a sound system of
time pavments, and the art of convine-
ing advertising, he has made it possible
for the average person to own things
which, in any other country, are ex-
pensive luxuries attainable only by the
rich.

Industry Challenge

“It is this same ‘Yankee ingenuity,’
this willingness to try amthmg and this
flair for doing things in a bigger way
than ever done before, which I am
counting on to maintamm our ‘creative
mpmnnt\ " This means that the new
weapons which we develop should not
merely be better in quality but so radi-
cally advanced in concept and design
that thev give us technological superi-
ority for a limited period of time, that
is, until the enemy can make copics of
them.

“I am convinced that we can remain
alhiead of the Soviets in the develop-
ment and production of new weapons.
By continually advancing the state of
the art and by an agaressive develop-
ment program utilizing the latest find-
ings of basic research, we can maintain
trutn{* 'ﬁilipf_l'lﬁl'lf'l. indehnitely  and,
thereby, maintain “security by deter-
rent force’ for as long as is needed.
And we can do so within the limits of
our cconomic capability and without
resorting to Soviet methods of opera-
tiom.

“To achieve these ends, we must assure
a satisfactorv level of qualified scien-
tists and engineers, and employ their
talents as clectivelv as possible, backed
by enlightened management, We must
relv on industry to continuc and even
u:w.p'md their excellent programs of fi-
nancing higher education for promising
and deserving emploves. Last but not
least, we must expect industrv to as-
sume a larger share of the research and
development burden. In a free econ-
omv such as ours, it is of far greater
mutual benefit, in the long run, to
spend private capital for the dev clop-
ment of commercial products which
have military possibilities, than to let
the Government pav indefinitely for the
development of military products which
have commercial possibilitics.

“We must have greater cooperation
between our Government and industry.,

Our American youth must be given

33



greater inducements to enter the
scientific field, thereby providing us
with larger numbers of young scientists,
To maintain our lead in this feld will
cost money, But if we do not face up
to the reality that Russia is fast closing
the gap, we may soon be outdistanced
by them in the race for technological
supremacy,

“The hAnal question, then, 15: if the
Soviets may conceivably surpass us in
quantity, why should they not, some
day, challenge our “creative superiority”
mn '-'.plfl.': of everything we may do to
prevent it? 1 am confident that they
never will, because the art of creation
presupposes a state of mind, an atmos-
phere of work, an attitude toward fel-
low men, which are as foreign to Soviet
philosophy as theirs is to ours.

“True creation 1s a rclection of the
country, of the people, of the very
way of life as it can exist only in a free
societv. It is for this reason that the
free industrial nations of the world have
by far higher standards of living than
tlm Smlr.ts and their satellites.

“Thus, the outlook is grave but not
hopeless. As long as we recognize and
face the facts, and act accordinglv; as
long as we work together as a team
maintaining technological supecrionty;
and as long as we can and are willing to
pav the price for “security by deterrent
force,” we have nothing to fear. For
the dav 1s bound to come when even
the most ruthless aggressor must recog-
nize the senselessness and hopelessness
of the ruce for military supremacy and,
vielding to the demands of his ex-
hiausted and disillusioned people, will
concede defeat.

“It is then, and only then, that we
no longer need "il:_‘f_l.ll'lt'l. bhv deterrent
force.” Because there will be a far less
costly and far stronger sccuritv in ats
stcad: the sccurity created bv  the
mutual trust and friendship among all
the nations of this world.”

Temco Develops Primary

Trainer for Export Market

Dallas—Temco Aircraft Corp. has de-
veloped a single-engine flight and arma-
ment trainer designed for the foreign
military market. The company designa-
tion is Model 58.

The new plane 15 a two-place, low-
wing, all-metal monoplane powered by
4 340-hp, Lvcoming GS50O-450-AlA en-
gine. It has a tricycle landing gear and
power-driven bubble canopy.

Without armament the 58's gross
weight is 2,993 lb.; service ceiling is
more than 25,000 ft.; cruising speed 174
knots; range 485 nautical miles.

ll1f: trainer can carry a variety of
armament, There is provision for the
installation of two 50 or 30 caliber
machine guns, two napalm bombs, two
100-1b. bombs and 16 rockets.
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Defense Rejects Hoover Proposal
To Merge Assistant Secretaries

Washington—Department of Defense
has rejected the recommendation of a
Hoover Commussion task force that it
combine the ofhces of the Assistant
Sccretaries for Research and Develop-
ment and Applications Engineening.

In comments on the Hoover Com-
mission report on research and devel-
opment (AW June 6, 1955, p. 15) the
Defense Department also declares there
is no reason to increase the present $20
million level of annual spending for
basic research,

The Commission’s task force said
it considered the $20 million rate in-
idequate because “the tempo of prog-
ress in weaponry technology is limited
by availability of new basic and applied
scientific knowledge.”

The Defense Department replied
that it actually spends more than 520
million a vear on basic research be-
causc a substantial amount of this work
i5s supported through applied research
and weapons system contracts.

‘“Too Early’

It added that the Department “plans
a moderate increase in the level of sup-
port of such basic work in its Fiscal
1956 program. Morcover, this field
will be continually reviewed in order
to obtain the maximum contribution
to our long-range applied research and
development projects.”

On the task force’s recommendation
that the ofhces of two assistant scere-
tarics be combined, the Department
argucd in effect that it 15 too early to
declare—as the task force did—that the
present setup is unsound.

It pointed out in its comment that
Jomt C{]t}rdumtmg Committees have
heen created to combine operations of
the Rescarch and Development and
Applications Engineering ofhces.

Since the task force’s studv, the
Department continued, “the Secretary
of Detense has strengthened the Ap-
plications Enginecring operations by
delegating to the Assistant Secretary
(Applications Engineering) responsibil-
ity for recommending action on appor-
tionment and reprogramming requests
to obligate production and procurement
funds . . . including requests for prod-
uct improvement projects.

The Department savs no further
changes should be made until these
mnﬁiﬁ{ntinm have been tried and that,

“in anv event, the two separate othces
should be preserved.”

Present Assistant Secretary for Appli-
cations Engincering is Frank D. New-
bury. His ccmntcrp:lrt for Research and
Development is Dr. Clifford C. Furnas,

who replaced Donald Quarles when the
latter became the Secretarv of the Air
Force.

Research Comments

In all. the Hoover Commuission task
force made 15 recommendations, most
of which the Defense Department did
not find objectionable. However, in its
comments, these observations were
made on the research and development
studyv;
® The Secretary of Defense is using his
authonty over funds to make sure that
rescarch  programs are properly inte-
grated and to prevent duplication of
cffort.

e The Assistant Secretary for Rescarch
and Development will appoint a stand-
ing committee to “canvass the needs
and opportunities presented by new
scientific LIIE\E!L"[]EL for radically new
weapons svstems.”

e Action is being taken to shift the
weapons svstem  evaluation program
to a contract operation in order to get
a more adequate staff. However, the
department will maintain a small wea-
pons system evaluation group to take
carc of responsibilities that cannot be
contracted.

® The Army 15 seeking a new Assistant
Secretarv for Research and Develop-
ment.  (William H. Martin  now s
serving as Army's Director of Research
and Development). The duties of the
Assistant Sccretary of the Navy for Aur
(James H. Smith, Jr.) have been light-

cned to give him time for greater em-
phasis on rescarch and .;’I-:-x':;-ln]m'wnt,

e The Department does not believe
“all” research and development and
design can be best performed by civil-
ians, except when that work will lead

to production, The program will be
examined and projects shifted to indus-
trv if they can be performed there more
cffectively,

e Policies will be reviewed where they
have a bearing on the carcers of mihitary
ofhicers in resecarch and  development,
Improved stabilization of some person-
nel is desirable, but officers still must
not be so isolated that thev get out
of touch with operating problems.

e Higher salaries for civilian scientists
and cngineers have been endorsed by
the department,

e Armed Forees Special Weapens
Project soon will get responsibility for
guiding the Atomic Energy Commission
in its work on new weapons.

Picture Credits
Wide World—31
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Just as the integrity of men like Washington is reflected in the
fundamental strength of our narion, so is the integrity of government
and industry reflected in the enduring strengeh of our democracy.

Integrity 1s inherent at Rheem. Performance, responsibility,
quality...witbhowut compromise...are the foundations on which

all Rheem operartions are based.

They are the essentials governing every process from research through
engineering to finished product and are responsible for Rheem's enviable

record of low per-unit cost and on-time completion schedules,

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

YOU CAN RELY ON RHEEM

Rheem Manufacturing Company « GOVERNMENT PRODUCTS DIVISION

DOWNEY, CALIF, » SAN PABLO, CALIF. » WASHINGTON, D.C, » PHILADELFPHIA, PA,

*» BURLINGTON, N.J.



Gaskets of

maintain positive seal from —-100 to 500 F!

Mail coupon
for complete
information

on SILASTIC

Dow Corning Cerporation
Midiand, Mich., Dept, 07018
Please send me your
MNEW PAMPHLET OM SILASTIC,
NAME ___
COMPANY -
ADDRESS _ —
CITY ZONE__STATE____
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NORTH AMERICAN'S FJ-3 about to touch down is the first airplane to land on Navy's newest and largest carrier,

Furies First Figh’rers Aboard Forrestal

AL

Jet engine heat quickly ruins ordinary rubber gaskets. Silastic*,
the heat-stable Dow Corning silicone rubber, maintains a tight

seal; and thus reduces the cost of flight delays and overhauls due
Fi i e e I i B i T . i i I . 15 T g . ] i "y ¥ FooRCgT.
to Iﬂﬂk}’ gHSkET.E. DECK HANDLER dashes forward as second Fury aboard ULS.S. IF'orrestal comes to a halt, hooked to rresting  gear

Silastic has far greater resistance to ozone and to weathering
than organic rubbers. Retains its original sealing efficiency, and
shows relatively little change in hardness, even after long ex-
posure to temperatures ranging from —100 to 500 F, N

This is just one of many ways Dow Corning Silastic 1s serving
the modern aircraft industry. Remember, when you need a
rubbery material that stays rubbery and keeps its shape at
extreme temperatures, SPECIFY SILASTIC!

(S in silicones

W NIN G [ 00W CORNING O R _
DOW CORNING SILICONES CORPORATION

MIDLAND MICHIGAN

et et e R S

FORRESTAL’S first two Furies being handled by the flight deck crew (left) look lonely on huge flight deck (right).
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AMERICAN AIRLINES chooses -

Amenias Leading Airdine

Aero products B'c)p ellers /T Y

for its new fleet of A Hi.smz.-pﬂ-t.m?rﬁd Lockheed Electras

The Lockheed Electra airliners. setting the pace for
the era of jet-powered transports and now in produe-
tion for American Airlines, will be |*{|1.Ii|‘1n[:ﬂ:1 with the
proved team of Aeroproducts Propellers and Allison
turbine engines. Both are products of General Motors.

Just as the Allison Turbo-Prop engines were selected
because they are the most advanced in the world today.
American chose Aeroproducts Propellers after the
most careful evaluation. The decision in favor of
Aeroproducts was based on rugged blade construction
combined with unique features of pitch control and
dependability. Result of more than ten years’ intensive
development. the Aeroproducts turbine propeller made
its first flight in December 1945. in the first Turbo-Prop
airplane to fly in the United States.

Since then. this General Motors power package of
Allison engines and Aeroproducts Propellers has
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accumulated thousands of hours of successful flight
experience in the Allison Turbo-Liner. the Air Force

C-131C Transport and the Navy R3Y “Tradewind.”

Now the advantages of Turbo-Prop power. demon-
strated in this military experience, will be applied to
commercial travel by air. The new four-engine Electras
will eruise comfortably at more than 400 miles an hour
—bringing speed and smoothness to short and medium-
range [lights. With the ability to take off and land on
exisling runways. these new Turbo-
Prop transports will operate into
anv airport now regularly served.

| Builiing fov ... Designing fon tmonens
| Aerc)prod ucts

ALLISON DIVISION OF GENERAL MOTODRS » DAYTOMN, QHIO

o

gt
e A
. CE—2
el
- _-* -

Last Ride for the F3H-1

Twelve “dead” McDonnell F3H-1
Navy fighters (above) barge down Mis-
sissippi on long, and final, ride from St.
Louws to Memphis, Tenn.,, Naval Air
Station and ground training duties. The
Navy called a halt to the hghter's pro-
duction after ordering 56 and seeing six
af them crash during tests (AW Oct, 3,
p- 12).

!
<

- "
3 L.
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Principal reason behind the aircraft's
failure was the Westinghouse J40 en-
gine, whose 7,200-1b, thrust was not
enough to power the Demon. End re-
sult of the $67-million program can be
scen above and below (where the planes
are being loaded in St. Lows): a barge,
but never an aircraft carner, for the
I"5H-1.

“"How soon
can you deliver

- LU

When an aircraft manufacturer
asks us that question, we know
he wants more than a date on
the calendar. Whatever kind of
electromechanical equipment 1s
called for, it must be designed to
fit requirements of space, weight,
work load, maintenance and cost.
It must be engineered for fool-
proof safety of operation, tested
for conformity. Then—and only
then—can a delivery date have
any meaning.

Making delivery dates, with
equipment that measures up to
standards in every respect, is a
fetish with us at Airborne. Our
secret hies in our completely in-
tegrated facilities — from design
engineering to production to test-
ing to delivery to field servicing
— and the competent people
on our staff.

We'd like to serve you. Just name
the date. We'll deliver.

ACCESSORIES CORPORATION

HILLSIDE 5, NEW JERSEY
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“Look at the range of sizes of
TORRINGTON NEEDLE BEARINGS”

The Torrington Needle Bearing is
produced in a wide range ui' ui.-:uw-.-
for shaft diameters from 145" to 71
—to meet the needs of the Hmun.mdh
of produets throughout industry in
which it has become standard equip-
ment.

Whatever the size, the basic de-
aign 18 the same —a full complement
of free running rollers, without sep-
arators or cages, retained by a thin
hardened outer shell which serves
az the outer race. This means a
greater radial load capacity for its
size than any other anti-frietion
bearing, plus compactness and long,

Distriet Offices and Distributors in Principal Ciiies of Unifed States and Conada

TORRINGTON BEARINGS

maintenance-free operation,

several widths are available in
each size to meet specific design re-
quirements, and they are also made
with one end clozed for use over stub
shafts.

The Torrington Company has en-
gineered thousands of different
Needle Bearing applications in many
industries during the bearing's 20-
vear history. Our Engineering De-
partment offers the benefits of this
experience in applving Needle Bear-
ings to vour products.

THE TORRINGTON COMPANY
Torrington, Conn. South Bend 21, Ind.

ANNIY I RALRY
Il:thp,; n |,'|lrFI

Needle « Spherical Roller « Tapered Roller « Cylindrical Roller « Ball « Needle Roliers
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TORRINGTON
NEEDLE BEARINGS
(rive you these benefils
o low coefficient of starting and

running friction
¢ full complement of rollers

e unequalled rodial lood
copacity

* low unil cost
® long service life
» compactiness and light weight

e runs directly on hardened
shafts

e permits use of larger ond
stiffer shafis

Mackey Orders Two Fokker F-27s

The first order from an Amernican an
ling for the Fokker F-27 Frendship has
breen made by Mackey Aarlines.

Mackey has ordered two of the turbo-
prop transports from Fairchild Engine
and Airplane Corp. and has taken an
option on two more. Delivery is sched
uled for late 1957.

While the Mackev action 15 the first
e U, &, order for the F-27, Wesl
Coast Airlimes took an option on six
aircraft in December. KLM  Rowval
Dutch Airlines has ordered two 1°-17s
from Fokker in the Netherlands.

Fairchild has nights from lokker to
huild and sell the -27 in the United
States and in all South American coun
triecs but Brazil. okker 15 currently
testing the Fnendship prototyvpe in Hol-
laniel amdl s starting production.

The 40- -passenger I-27 15 designed
tor the DC-3 replacement market to
operate as a short haul transport over
routes too short for the larger, long-
ringe transport tvpes now being manu-
factured or planned.

Fairchild 1s currently conducting a

siles campaign in the United St llu 1)
an effort to develop enough business to
make production of the airplane feasible.
The FF-27 is a high-wing transport pow-
cred by two Rolls-Rovee Dart turboprop
engines and has recently been expanded
Lo accommodate up to 40 passengers.

Mackev Airlines operates  between
I'lorida points and Nassau, British West
Indies.  The carrier has fown over
~0,000 passengers between It Lauder-
dale and West Palm Beach and Nassan
m the past three vears. The Civil

Kaman’s ‘Flying Barrel

Kaman Aircraft Corp., Bloomfield, Conn., has received an aeroelastic study contract from
the Office of Naval Research regarding an angular-wing “flying-barrel” aircraft similar to
the two shown in the above sketch. Kaman says the aireraft could be powered by either
p]:-.h:m (T ]Lt Englllm land and takeoff "I-f.rh':"i"\ and attain Slltc_di-, comp; irable to conven-
tional jet planes. A similar coleopter is under dewlnpnwnt in France,
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Russian Bomber Range

The range of Russia’s four-engine jet
bombers is “less” than the 10,000 miles
gquoted for U. S. long-range bombers,
Gen. Nikita A. Sakharov, director of civil
aviation for the U.5. 8. K., said recently
in what mav have been a slip of the
tongue or of translation.

Acronantics Board authonzed the serv-
ice in 1952,

The airline uses DC-3 and DC-4
cquipment m its Flornda- Nassau service.
Mackev 15 asking the CAB to extend 1ts
routes from T"nm.m to New York and

Havana,

New F-102A Order
Placed by Air Force

San Diego—Convair Division of Gen-
cral Dvnamics Corp. has announced re-
ceipt of a large contract for production
of I-102A all-weather interceptors and
TF-102A combat proficiency trainers.

Neither the number of atrcraft nor
the dollar value of the contract were
disclosed but Convarr reported that
the order is the fourth in the F-102A
series and calls for greater numbers of
interceptors and traners than did all
the previons contracts Lmnhlm_d

Convair  produces  the F-10ZA  at
its San Dicgo plant. .

Nose sections for the TF-102As aie
fabricated at Convair's Fort Worth,
Tex., plant and shipped to San Diego
for mating with the fuselage.

Delivery of the first I'-102A was made
o the Air Force late in June. Increasing
numbers of the delti-wing jets coming
off of the assembly line are assigned to
1 variety of Air Morce testing tacilibies.

First T'F-102A produced is under-
a0ing engimeerng ﬂ:l”llt tests at Edwards

AFR.

lhe two-place, side-bv-side, TF-102A
s the hrst tramer ElL‘uLlH]}LF_[ upl.uﬁ{:l.ih
for anv of the “century series  air-
craft.

Northrop Reeruiting
Canadian Engineers

The shortage of engineers on the
West Coast has prompted Northrop
Aircraft, Inc., reermtment teams to tap
Canadian sources,

Results have been good and many
applications have been received from
men  with outstanding  qualifications,
Northrop savs. As aliens, however, the
Cuanadians must obtain visas and de-
clare intention to become U. 5. citizens.

An additional burden to companies
hiring such men is the months-long
period required before security clear-
ances are granted.
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AERONAUTICAL ENGINEERING

SYSTEM at Wyle Research Corp. tests Mach computer (arrow ),

FOUR-WAY, motor-operated hydraulic valve is tested in cold box.

Role of Test Facility Gains

By Irving Stone

El Segundo, Calif.—lhe increasing
severity of military service requirements
has 1:}11:,]1:34:1 to the forefront the role
of the test laboratory for the proving
of aircraft and missile components.

Already this pre-testing of weapon
components and 5}'51:1:!‘115 15 taking a
considerable portion of the defense
dollar, Design performance of aircraft
and missiles still on the drawing boards
indicates that this portion will grow
even larger,

Here are some of the factors be-
hind the rise of laboratory testing:
e In missiles, telemetering supplies only
a small part of the functional informa-
tion required, and does mot pinpoint
operation of the numerous individual
components.
® In modern aircraft, complexity of the
systems prevents the pilot from gather-
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img mformation on individual com-
ponents and feeding this data back to
the engineer.

The specialized nature of the test
operation—it requires a high level of
technical administration, special and
costly equipment, and highly trained
experts in testing procedures—puts its
cost far bevond the economic capacity
of the average vendor or component
manufacturer.

Thus, to test a $100 valve may re-
quire a $300,000 installation of test
facilitics and instrumentation.

Independent Laboratory

To meet this situation, the in-
dependent testing laboratory, typifed
by Wyle LlhumtﬂnES and W vle Re-
search Corp., has evolved. To a com-
ponent manufacturer, use of an -
dependent laboratory  facility  offers
these advantages:

MODULATION SYSTEM has components made by various vendors.

New Stature

® It frecs capital that would be tied up
in costly test systems and complex in-
strummentation for which the vendor
has limited use.

e It frees the vendor's laboratory for
development work wvital to the en-
gincering of new items for production.
¢ For a reasonable fixed charge the
vendor has at his command a testing
facility manned by experts who under-
stand his problem and the testing de-
mands of the prime contractor and
the armed services.

The pnme contractor benefits be-
cause the test report he receives 1s an
independent evaluation of the product.

Frequently, the independent labora-
tory establishes a portion of the prime
contractor’'s syvstem to accommodate
different components from different
vendors. This affords consistent condi-
tions of test in accordance with actual
conditions of operation.
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Wile Laboratornies, founded mn 1949,
specializes in qualibcation and environ-
mental testing of hydraulic, pneumatic
and  fuel system components. Wyle
Rescarch Corp., founded m 1954,
speciahzes in testing  aviomc com-
ponents.

Since therr mception, the rate of
growth of dollar volume of  tests
completed has approximately doubled
cach vear, resulting in a current an-
nual rate for both compames of about
S1% mullion.

The two currently are carrving the
qualification testing load for about 200
vendors.

I'rank S. Whyle, president of Wyle
Laboratories, points out that much of
the successful operation and growth of
the company stems from the closc
teamwork between the laboratory and
vendor in seeing a program through the
faillure-hx-retest cvcle associated wath
qualihication testing.

Environmental Facilities

To qualify aircraft and massile
system components, an extremely wide
range  of environments, functional
svstems  and  instrumentation 1S re-
quired.

I'nvironments fall into two categories
—natural and induced. A natural
environment i1s one such as a tempera-
ture extreme, humidity or 4 corrosive
atmosphere. An induced environment
15 one such as vibration, shock or ac-
celeration.

To accommodate a large number
of component testing programs simul-

e

TEST SETUP for functional check of electrically-operated hydraulic servo valve (arrow).
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tancously, Wvle has developed exten-
sive  tesl sV steins.  1For example, the
low-temper: ture  svstem  embodies @
storage tank which holds 12,000 1b. of
]lqlml CO.. This tank is maintained at
sero 1° by mechanical refrigeration, to
keep the svsten pressure at 300 psi.

The cold liguid 1s piped throughout
the laboratorv to provide a source of
low temperature at approximately U
locations.

Direct expansion into a chamber can
drop temperature from room value to
~100F in 30 sec.

With the fAexibilitv this system al-
iows, simulated ambient temperatures
of —65F can be maintaned, for
cxample, for testing a jct aireraft bleed
mstallation’s hot air pressure regulator
carrving high mass flows at 700F.

Functional Test Systems

Functional test systems at \\ vle an-
clude eight fuel rigs capable of flows
as high as 1,200 gpm. There arc test
stands for qualifving all types of
hydraulic components, including elec-
trically operated hydraulic servo valves
and equipment required to  handle
fluids at extremely high temperatures.

In the field of pneumatics, high-
pressure missile components are tested
with the aid of a 5,000-psi. compressor.

High-temperature high-volume Hows
required for Lﬂmpmlcnts operated by
jet engine bleed air are furnished by
an 820-hp. air system, The hu:,h
temperatures are obtained for the air
flows bv a gas-ired 6-million-Btu. heat
exchanger.

RATE-OF-TURM table used for precision
calibration of accelerometers and gyros,

Complete systems have been set up
for teshng avionic components. Thus,
2 complete Hughes radar svstem has
been simulated so that avionic com-
ponents of many manufacturers may
be tested for {:}1:11};lt|h1hh with the
svstem  under various  environmental
conditions, This, of course, is in addi-
tion to hasic qualihcation testing for
mdividual component requirements.

Vibration Tests

In addition to providing for wvibra-
tion testing in accordance 1..1.'|"t|1 exist-
ing mihtm specificabions, Wyle has
extended its vibration f'lti]ltlf:s so that
vibration tests with complex wave
forms may be accomplished.

Vibration information from actual
airframe  installations under actual
operating conditions mav be tape-
recorded and this data plaved back
through the vibration equipment in
the ]EIbﬂIHl’ﬂl‘}’ to provide the test condi-
tions which simulate actual operation.

This approach has shown changes
occurring 1n  operating characteristics
of items such as pressure switches.
pressure regulators, check wvalves and
relavs, which did not show up under

normal specification testing.

Fire Control

Problems of fire control in high-
speed aircraft and guidance problems
with mussiles have necessitated the
development of instruments which
sense rate, position, Mach number,
temperature  and  acceleration to  a
higher degree of accuracy than s
normally fnlmd in laboratory tvpe in-
strumentation.

To calibrate this new categorv of
instrumentation, Wyle has mﬂanlﬂ:d
a standards laboratory which s
cquipped to measure electrical quanti-
ties to 1 part in 10,000; rate to 1/100
degrec per second; angular displace-
ment to 1% seconds of arc; tempera-
ture to 1/100 degree C; pressure to
0.16 millimeter Hg.
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Four Cecostamps
each working on
a different piece.
The one at the lefi
1% stamping cold
ralled steel.

s N~ SRS
i, | % e
", %{"‘Fﬂu
. T, - B . ™
: b 14
[ o -

A e o

o -

."Iu_hl;'.n':.'rl'!. -.::rluz.q':-up

view of a Cecostamp

producing a panel ® @
of cold rolled steel,

Stampings shown
above are for air-
craft and avtomo-
tive use, made [rom
a variety of metals
and alloys.

-CECOSTAMP:

——

The one left of center is
stamping a wing skin of
245.0. Aluminum. One
in center is working on

a firewall of 245.0. Alumi-
num. One at extreme right
is stamping tank parts.

-
w

-

This stamping 15 shown
in the photograph below
at the extreme lefr

Top stamping is of
245.0. Alominum,
Others are of Terne
Plate, Cold Rolled Steel

and 615.0. Aluminum.

Have you the latest CECOSTAMP bulletin? Write CHAMBERSBEURG ENGINEERING CO, Chambersburg, Pa,
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Stock

Transactions

Washington—Acquisition of 10,000
common shares of United Air Linecs
stock through exercise of option by
W A Patterson, officer and director, 1s
reported by Sceurities and  Exchange
Commission for the period of Nov. 11
ta Dee, 10. 1955, He now has a direct
holding of 15,000 and an imdirect hold-
mg of 234 common sharcs. 'J_'*.H- othcers
of the company also acquired shares
through an exereise of option. A Y
deVoursney  acquired 250 conumon
common shares and [al E. Nourse ac-
guired 1,840 common shares making a
holding of 3,620.

Other recent transactions  reported

include:

ACF Imdustries Ine. Disposal of UL ¢om-
mon shares by Ernest L. Nye, director,
leaving a holding of G,

Avro Supply Mg, Co. Ine, | Vigpromald of
i5.4%85 common shares, his total holding, by
Willlaim H, Coleman, director: acouigition
of 1.800 commaon shares iy Flenry M, Muar-
walie, director, making o direct holding il
15,100, and an indirect holding of 24,585,

Alr Assovintes Ine. Aciguizition of 1,400
common shares by O Kenneth Baxter, lF:'I—
pector, making a holding of 4.0000 Acegli-
gition of 1,000 common shuares by Hlil'nll!_
1. Baxter, director, making o holding ol
1. 106 acqguisition of GO0 preferred sharcs
by . Kenneth Baxter, divecior, muaking a
holding of S,

Alushka Alrlines Ine. Adqgquisition of 1o
commaon shares by Keith M. Lesh, director,
making a direct holding of 10 and an indi-
rect holding of 104,

Allegheny  Adrlines, Acqguizition of G040
capitil shares by Philip V. Mattes, director,
mnoking n holding of 3000,

Americian Alrliness. Disposal of 2,000 eom-
man shares by I K. B, Dwichler, olfleer,
lcaving a holding of 5,000,

RBell Alreraft Corp. Acguisition or o
common shares by Leston P Faneuf, officer
anid dirvector, making a holding of 200 ae-
quigition of 100 commuon shares by Walter
A, Yates, director, making & holding ot
a4, 1000,

Bellanea Alreraft Corp. Dispos=al of 62.-
916 common shares hy L. Albert & =on,
agfficer nnd director, leaving a holding of
1,8 354 ;. oeguisitton of 1,000 COmmon
shares by James C. Hodge, director, making
a holdinge of 1,000,

Bendix Avigtion Corp.  Disposal of 4440
comimon shares biv Marvin A, Heldt, olicer,
leavineg a holding of 1,504,

Braniif Alrwors, DH8posa] of 200 and ace-
quigition of 100 commaon shares by Walter
M. Henshel, officer, leaving a holding of
100 disposn] of 9000 common chares, his
total holding, by Thomax F. Ryan 111 di-
P LG,

Cilitornin Eastern Aviantlon, [hNsposal of
L4000 common shares by FEdward A Kerls,
director, leaving o direct holding of S 4600
and an Indirect holding orf 1,125 5 aoquisition
of 300 commmon shiares through exercise of
option by Samuel J. Solomon, oflieer and
director, making n hobiling of 84,055,

Capital Alrlines. Aeduisition of 2,761 eom-
mon =hares [hrough exercl=e of option hy
Haves Dever, officer and director, his total
halding ; acguisition of S00 common shares
by Crawlord Johnson Jr,, director, making
a holding of 1,506,

Continental Alr Lines. [Msposal of 2050
commaon shares by Mareo ., Hellman, diree-
tor, leavine a direet holdinge of 4.500 and
an indirect holding of 1,200 ; acguisgition of
600 common shares by C, {7, West, Jr,, offi-
cer and director, making a holding of 2,240,

Curtiss=-Wright Corp. Disposal of 300
common shares by George R, LHill, oflicer
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HELICOP-HUT

A streamlined, lightweight shelter with “big shelter” strength and
proportions — aluminum or Fiberglas skins bonded by a special
process to a foam core — model shown 96" x 76" x 76" inside dimen-
sions — weighs under 1000 lbs. completely equipped with lighting

and ventlation systems.

PRODUCTS

e« Vans, Shelters, Trailers

« Airport Control Towers
¢ Antennas, Reflectors, Masts

e Carrying and Transit Cases of all Types

e Missile Containers and Carriers

o AirframeShipping Containers-Reusable

* And Others

— I S

Write for complete details to:

— il

SERVICES
* Installation of Electronic

Equipment in Maobile
and Transportable Units

¢ System Design and Layout

* Mechanical, Structural and

Supporting
Electronic Engineering

¢ Testing, Evaluating, Servicing

SYSTEMS, INC.

Danvers, Massachusetts — Tel: Danvers 1870
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and director, leaving a holding of 2,700,

Douglas Alreraft Co. Disposal of G300
capital shares by M. A, Kavanaugh, officer,
leaving a holding of G600,

Enstern Alr Lines. Acqulzition of S00
common shares by Charles Froesch, officer,
making a holding of 1,505 acquisition of
100 ecommon shareég by Morris M. Frost,
pificer, making a holding of 1,610,

Electronies Corp, of Amerien. Acouisition
of 400 common shares by John F. Rich,
director, making a holding of S0,

Emerson Electric Mfg. Co. Acquisition of
5000 common shares by Mille Ine., bene-
ficiary, making a holding orf 112,000,

Emery Alr Freight Corp. Acquisition of
100 common shares by Walter (G, Corcoran,
officer, making a holding of 415 aciuisition
of 1,000 commaon shares by Leonard G,
Hunt, officer and director, making a direct
holding of 2,275 and an indirect holding of
2,825 nequisition of 2,400 common sghares
by James M., Mathes, director, muaking an
indirect holding of 27,314 ; nequisition of
L20) commaon shares by Horatio J, Snyvder,
officer and director, making a holding of
18100,

Fairchild Engine and Alrplane Corp. [s-
posil of 190 common shares by F. Eugend
Newbhold Jr., officer, leaving a holding of T,

Flying Tiger Line. Acquizition of 100
common shares by Willlam E. BHartling, his
totial holding ;: acqulsition of B,000 and dis-
piis ]l of 6,000 common shares by B H, Eeh-
g, director, leaving a holding of 2,000
aciquisition of £225.000 and disposal of $106,-
Do af 64 pe convertible debentures hy Wil-
Ham K. Bartling, oflicer, leaving a holding
of £75,000,

Generul Dynnmies Corp. Acquizition of
alld pommon =harés2 through exercise of
optlon by Allen D. Marsghall, officer, making
i holding of 300, acquisition of 3,000 ¢om-
mon shares by Frank Pace Jr., officer and
diréctor, making a holding of 5,004,

Genernl Motors Corp.  Dizpozpl of 1,300
common shares by Edward F. Fisher, di-
rector, leaving an indirect holding of 16,264 ;
disposnl of 30 common sharex hy (seorge
tussell, officer, leaving a holding of 5,908,

Hoffman Electronles, Acquisition of 1,500
common shares through exercis=e of option
by , E, Underwood, officer and director,
making a holding of 2,500,

Lear Ine. Disposal of 1,000 common
shares by Willlam P. Lear, direclor and
beneficlary, leaving a holding of 419,857
acquigsition of 1,000 common shares through
exercise of option by Richard M. Mock, offi-
cer, making 4 holding of 16,155 ; disposnl of
G800 common sharez by Paul Moore, leav-
ing a holding of 314

Meldonnell Alreraflt Corp. [isposal of 100
common shares by Robert H, Charles, offi-
cer, leaving a holdinge of 4,792,

Minneapolis-Honeywell Regulator Co. Ac-
igquisition of 700 common shares by T, Me-
Donald, officer and director, leéeaving a
holding of 2,600 ; digposal of 13,590 ¢om-
mon shares by H. W. Swentt, ofleer jind
director, leaving a direct holding of 96,340
and an indirect holding of 7,080 ; dispozml
of 1,000 common sharez by John J. Wilson,
oflficer and director, leavineg a holding of
W Ik,

Nationanl Avintion Corp,
common shotres by Elmer
lenving a holding of 5 500,

Northrop Alreraft Ine.  Disposnl of G040
common shares by Willlam E. Colling, direc-
tor, leaving a holding of 100,

Northwest Airlines, Disposal of 3,550
common shares by (roil Hunter, director,
leaving a holding of 10 500,

Pacific Northern Adrlines. Disposal of 20
common shares by Hobert A, Rowan, direc-
tor, leaving a holding of 14,557,

Kohr Alrernft Corp. Disposal of
commeon shares by Fred H. Rohr,
leaving a holding of 41,940,

United Adreralt Corp. Acqguisition of 210
1 pe preference stock through exercise of
rights by Willlam R. Robbins, officer and
director, making a holding of 210,

Western Air Lines. Diisposal of 500 capi-
tal shares by G. . Brooder, officer, leaving
i holding of 2,000 ;: disposal of 365 capitial
ghares by Marvin W. Landes, offcer and
idirettor, leaving a holding of 2,500 diz-
posal of B00 capital shares by J. J. Taylor,
officer, leaving a holding of 2,050,

LMsposnl of H00
Wellin, director,

e | TITH
officer,
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Westinghouse Electrle Corp. Acquisition
of 500 common shares by Frank K. Denton,
director, making a holding of 1,000 ; acqui-
sitlon of 500 common shares by John AL
Sehiff, director, making o holding of 11,000 ;
disposal of 583 common shares by C. 8.
Weber, otficer, leaving a holding of 200,

Ft. Bragg Field Board
To Help Evaluate R3Y

Army Iield Forces Board No, 5 at
I't. Bragg, N. C., says they will take
part with other services m joint tests
to determine worth of Convair R3Y.

It 15 anhicipated that tests will n-
volve assault landings and paradrops.
The aircraft has not vet arrived at
Brage,

| Arcraft Association.

Branches in
ARLINGTON * ATLANTA
MIAMI = NEWARK

Millville,

Rheem Awarded USAF,

North American Contracts

Rheem Manufacturing Co. last week
received contracts from North Amer-
can Aviation, Inc. and the Air Force
totaling about $7.5 million.

Under the NAA contract, Rheem
will manufacture fins, stabilizers, wing
tips, ailerons, leading edges and flaps for
1100 Super Sabres.

The second is a classithed Air Foree
research and development contract “in
excess of $2.000.000." Rheem also 15
producing assemblies and other arcraft
L'I!I';lll]i_:ll{;l]l‘."-. fur ].ii{:khL‘L‘{!, :"Qurthl‘ﬂp.
Douglas, Boeing and North American.

—————————

' OF Tkl 35

WILLLION MINLER"
SAEEINC AWARDS
Y 1955 WENT TO

PHLOTS FLYING
AULRWY ORI
OVEREAYILED

BN GQINES

...and nine of the 19 companies receiving
meritorious satety awards for having flown one
million or more miles without an accident or an
injury were Amrwork customers.

All awards were made by the National Business

You're safer with Airwork overhauled engines

1

Irwork

CORPORATION |
New Jersey

"
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HUMAN FACTORS

Aircraft Demands Exceed Pilot Capability

The Air Foree is urging a fresh look
at the problem of hwman error, a factor
that was held responsible for approxi-
matelv 1,200 of the 1,500 or so major
USAI" accidents over the Tast vear, To
reduce the number of accidents aseribed
to this canse, “it 15 necessary to consider
the human in terms of his inherent de-
sign  limitations.” according to Bng.
Gen. Joseph D. Caldara, USAF Di-
rector of ['light Safety Research.

Speaking before the Los Angeles sec-
tion of the Institute of the Acronautical
h{:umu Gen. Caldara pointed out that

“"human  crror”  does not  necessarily
represent either negligence or willful
violation on the part of the pillot or
other personnel concerned. What it
does show 1s that the human was often
placed in a sitmation whose demands
were greater than his ability to respond
adequately.

The scope of the accident problem
15 indicated by the fact that while
USAF’s major accident rate is down to
between 18 and 19 per 100,000 hr. of
flving time—the luuut in Air Force his-
torv—this still represented 1,774 major
accidents in the 12-month period from
July 1954 through June 1955, In these
accidents, 382 of which were fatal, 810
persons, including 411 pilots, were
killed.

Jets Most Dangerous

The inherentlv greater risk involved
in flving jet ﬁghl:::n is reflected by the
fact that thev were involved in more
than half the major accidents during
this pr:nml the flight safety rf.'r.-..lrl:'h
chief said—400 in flu, last six months
of 1954 and 430 in the first six months
of 1955.

The figures for other tvpes of air-
craft for these two six-month periods:
o Jet trainers: 165; 174,
¢ Jet bombers: 16; 28,

Brig. Gen. Caldara

Brig. Gen. Joseph D, Croft Caldara,
46, was named director of USAF flight
safety research last April after assign-
ments as an air division commander with
the Strategic Air Command and as a staff
officer with the Joint Chiefs of Staff.

During World War II, he served at
U. 5. Armed Forces Headquarters in the
South Pacific as assistant chief of '_-;tul-'fl
for air operations. He later became chief
of staff of the Alaskan Air Command. A
1931 graduate of the University of Miry-
land, his decorations include the Legion
I of Merit and the Air Medal with oak
leaf cluster.
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* Non-jet bombers: 66; 54,

¢ Non-jet trainers: 145: 105,

® Transport and cargo: +7; 60,

e Helicopter and  miscellancons  types:

27. 26.

Gen, Caldara emphasized that the
major problem of the Air Foree at pres-
cot lies in the jet hghter and et traner
hclds, which sufter the highest num-
bers and rates of major accudents. In
1950, jet hghters and  tramers accom-
phshed 10% of the fiving time and ac-
counted for 31% of the major acci-
dents, 153% of the munor acadents,
3% of all mireraft destroved, 13%
of the pilot fatahitics and 50% of the
total dollar loss,

Todav, jet fighters and traners fly
29% of the hours but have 68% of the
major accidents. 66% of the minor ac-
cidents and account for 73% of the
arcraft destroved.

Combat capabilitv of the Air Iorce
depends upon satisfactory handling of
this problem, Caldara said, adding that
“the impact on the morale of the ]:u.u'g‘.rh,
who must man these aircraft cannot be
overemphasized.”

Accident Causes

Studv of the major accidents shows
that the reasons break down into these
categones, Gen. Caldara said:

* Pilot error: jets, 46%:; non-jets, 52%.
e Aircraft maintenance: jets, 3% ; non-

jcts, 6%.

® Materiel failure: jets, 237¢; non-jets,
3%,

e Supervisory error: jets, 490 non-jets,
» %o,

» All other: jets, 24 % non-jets, 14%.
The "all other” L.|h"nrj. includes ae-

cidents whose causes are undetermined,
but a sizable percentage of these, m the
case of jet wireraft, can be attributed
to pilot crror, mamtenance or matericl
Fallure, Caldara believes, All in all,
human crror 15 respousible: for two-
thirds of the major Air Yorce accidents,
le sand,

Analysis of aireraft accidents must -
clude the phase of flight during which
the accidents oceurred, Caldara pointed
out,

Accident Break Down

T'his 1s how the accidents break down,
cccording to flight phase:
® Landing: jets, 45%; non-jets, 55%.
® Inflight: jets, 52%; non-jets, Z2%.
e Takcoft: jets, 16%; non-jets, 11%
¢ Turn-around, taxiing, miscellaneous:
jets, 7% non-jets, 12%.

Other pertinent points in
address:

In order to consider the pertinent
lhuman design limitations, the role of
the human m the man-machme rela-
tionship must be defined, in its simplest
form, this man-machine relationship
may be conceived as a closed circuit
The fumtinning of an oper ,lﬁng M-
chme is symbolically presented in the
form of an instrument.

If it is to perform its function, ade-
quately, this machine must accurately
I‘Lﬂ-r.{'l‘ the basie operation of which it
is a4 presentation, and it must be so de-
signed that changes i the basic opera-
tion are rapidly and  cffectively indi-
cated i the instrument,

In the sccond step, the imstrument
15 pereeved by the human through a
receptor svstem, In order for this per-

Caldara's

Machine functioning
presented on instruments

Machine running

Machine running at
modified level

Machine responds to
control movement

THE MACHINE

THE MAN-— MACHINE RELATIONSHIP

THE MAN

Human percelves
instruments

Interprers
perceptions

Integrates
interpretation with
" other informaotion

Decision

Initiates manipulation
of control

e ——

DIAGRAM shows action and response relationship between the pilot and his controls.
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reviersed.,

| equipment and facilities.

in 1921.

Accident Rate at Record Low

The Air Force's major accident rate now hovers between 18 and 19 per 100,000
hours of H_'.'fng time, This 15 the low point on a corve whose direction has been
consistently down since 1921, except for exceptional periods when the trend was

The exceptional periods: 1946, when hasty demobilization strippped the Air
Force of many of its experienced pilots, supervisors and maintenance personnel;
beginning of World War II, when the Air Force started to expand explosively; and
1934, when the Air Corps took over the job of flying the air mail with inadequate

The fatality rate—number of fatalitics per 100,000 hr.—today is 9, compared to 94
The tatality rate—number of accidents in which somecone is killed per
100,000 hr.—today is 4, compared to 58 in 1921,

However, reflecting the higher performance and speed of today's mrcratt, one out
of every hve major accidents today 15 a fatal accident; m 19308, only one out of
every 13 major accidents resulted in fatality.

ception to take place, the instrument
must be designed so that the presenta-
tion is well within the sensory limata-
tions of the human receptor svstem,
Further, 1t must be presented so that a
mimmmum of time 15 required for an
accurate interpretation of the presenta-
tion perceved.

In the third step, the perceived and
mterpreted mstrument presentabion s
used as a basis for iitiating a response.
l'or the sake of efhciency, this response
should be simple and  very  easily
learned.

The human response is then the
means by which some mechanical con-
trol system is activated.

Complicated Situation

This control should be directly asso-
ciated with the basic operation of the
miachine in question so that manipula-
tions of the control arc directly re
flected in the activity of the machine
which again is directly and accurately
presented in a modification of the in-
strument reading. This, then serves to

| | |
3520' 2640’ I760° BBO'
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An increase in the amount of fime spent in ony phose of the human-
machine perception-response sequence will result in a collision.

Rl — = (Other aircraft in focus in visuol fleld —= — il
Bt - Perception log = 0.1 Sec.—= el
Rl ——==Timea required for recognition - 0.5 Sec, —= — il

-_—
Ll —>Dbcision accomplished — Q.1 Sec —t— il
Rl >Human reaction time —0.4 Sec—~— vl
Il'u'lul:hme reaction time plu:. time reqmred for .
machine to deviate I'rnrn flight poth-20 Sec.
| S ———> Flight Poth —=————-= ~————== Flight Poth—-——— gl
Point of Impact

4 Sec. 3 Sec. 2 Sec | Sec. |Sec. 2 Sec. 35e0, 4Sec,

mform the humian  operator as  to
whether or not  additional  control
changes are necessary.

In |:-mttu.,{, this simple svstem is com-
plicated by the fact that in a complex
picce of equipment, such as a high-
speed, high-performance aircraft, llmm
functions of the basic mechanism are
acting as an integrated unit and are
necessarily prw;ntul by means of a
complex instrument system, The human
operator in addition to interpreting the
information presented by the instru-
ments themselves, must also integrate
mformation perceived outside the cock-
pit and, at times—for mstance during
a letdown—must integrate both of these
with instructions obtained by re: iling a
celatively complicated chart,

If the demands of the situation cx-
I.','LL'll:l the limitations of the pilot In

the brief time allowed, the result will
guite possiblv be an |'|'||.||'.']L{l1.|r|tL mtegra-
tton of the information received. fluf.
results in a faulty decision which, 1
turn, leads to the wrong response.

In this complicated setting, the re-

| 1
88O I760" 2640° 3520'
ESTIMATED HUMAMN-MACHINE time-distance relationships of two aircraft taveling on
a 180 degree collision course at a speed of 600 mph. is shown in above diagram,

&
...for perfect + soldering

Etecziowi- MICROBRAZER
tecZuon

@ Accurate, timed heat pulse

¢ Eliminates overheating;
cold joints

@ Reduces rejects and trouble
shooting

e Silversoldering fo 1250~

Automatic operation for

assembly lines

Free Demonstration—In your plant

Aircraft serving tray . . . another
fine product by SKYLINE

C SH LIV,

PRECISION SHEET METAL & MACHINE PARTS
COMPLETE ENGINEERING SERVICE

A.F. CEKTIFIED SPOT WELDING & OTHER
WELDING PHASES

ELECTRONIC PARTS AND EQUIPMENT
AIRCRAFT FABRIC COVERING

CALLEYS AND COMMISSARY EQUIPMENT
GROUND SERVICING EQUIPMENT

SKTLLVE sovvers e

CRAND BOULEVARD, DEER PARK, NEW YORK
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“The Landing Gear Switch”

Widely usad in modeéern com-
mercial and military aircraft
to control and indicate land-
ing gear movements. Meets
military specifications.

50
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hermetically -sealed

Is the nose gear down and locked?

There can be no guesswork here—
and there isn’t with this Electro-
Snap Hermetically - Sealed Limit
Switch to give the answer. It's al-
ways on the job—regardless of the
environment! Sudden changes of
temperature or pressure have no
effect on the switch’s operation be-
cause both electrical and mechanical
components are sealed in a dry, inert
gas. Temperature cycling can’t cause
condensation inside the case; the

Aircraft Switches for Every Application

DOUGLAS GETS DEPENDABLE SWITCHING OMN THe RB-&656 Air
Force-Douglas
Limit Switches, Close-up of RB-86 nose gear assembly shows

how Electro-5nap Switch is mounted 1o indicate when gear [s
locked down.

Bomber with Electro-Snap Hermetically-Sealed

=

« » « dependable because it's

by ELECTRO-SNAP

switch can't freeze because all mois-
ture is sealed out. Hermetic sealing
also protects against oil saturation,
dirt tampering, mis-adjustment and
extreme temperatures (—100° F. to
+ 250° F.). The switch even resists
jamming due to ice formation on the
outside case,

This is one of the many hermetically-
sealed limit switches made by
Electro-Snap for aircraft use. For
complete details, see our catalog in
Sweet's and send us a description of
your requirements.

ELECTRO-SNAP swiITCH AND MFG. CO.

The Leading Line of Hermetically-Sealed 4232 W. loke St. @  Chicago 24, Il
Write for Data Sheet HR-12

Flap Switch Rocket Swiich Fuel Tank Transfer Switch Turret Switch
When flap closes and de- Mow used in today’s newest  Extra-dependable four circuir Rotary actuator gives long
presses actuator, switch si- fighters fer indicator and se- hermetic switch for use in over - travel, fexibility In

multaneously operates four quence cCircuits in rocke? cockpit, Fits AN type toggle mounting. Extremely com-

10 amp, 30v DC circuits, tubes, mounting.

pact, lightweight case,

sponse is all too often not a simple
manipulation of a single control which
directly results in the desired modifica-
tion of the basic functioning, but is
rather a complicated multiplicity of
actions which must be mtegrated n
order to affect the total operation of
the mechanism in the desired manner.
This requires the manipulation of num-
crous types of controls, dials, knobs,
ievers, ete., each of which affects its
own small portion of the total opera-
Hiom.

The total result of this 15 2 modihca-
tion of the integrated functioning of the
entire mechanism  which 15 agamn re
flected in the basic instrumentation.
This presentation must then be re-in-
terpreted. This continuous perception
and integration of continuing mforma-
tion from a varietv of sources must be
carricd out by the pilot in addition to
other required activities.

Man’‘s Limitations

Although not as rcadily apparent as
in the machine, there are in the human,
limitations which cannot be safely ex-
ceeded. Any attempt to design a mech-
anism the human must operate and/or
maintain which exceeds these human
limitations can result in nothing but
incffective operation of the equipment
and, all too often, destruction of both
the equipment and the human opera-
tion.

Whether the physical-sensory, physio-
logical or psvchological aspects of the
human are considered, these hmitations
are mmportant,

As a physical-sensory  structure, the
lhuman operates according to the laws of
mechanics, He is a system of weights,
counter weights, balances and levers,

Some of the limitations of the human
considered as such a system are ob-
vious. For example, he can only reach
so far and lift so much, There arc
other limitations, however, which are
much less obvious but which are very
important, especially in terms of the
ability to operate high-speed, high-per-
formance aircraft.

I'or example, the mechamical trans-
mission of a light stimulus from the eye
to the brain and the integrated response
which results from the interpretabion
of such a transmission is 4 Hme-consums-
mg process which can vitally affect the
successful operation of an  aircraft,
When a hight stimulus strikes the eve
and from there is transmitted to the

First Accident

Records of USAF's Directorate of
Flight Satety show that the hrst Air
Corps accident took place in 1908,
| The victims: Omville Wright, broken
leg; Lt. Tom Selfridge, fatally injured.
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Engineered for

tomorrow’s needs...today...

NORDEN-KETAY OFFERS YOU DIRECT
ANALOG-TO-DIGITAL CONVERSION
WITHOUT TRANSFORMATION

Combining accuracy with compact design,
Norden-Ketay's ADC-1A family of Analog-To-Digital
Converters provides yvou with unambiguous natural
binary output. All digits are available nearly
simultaneously...allowing a high reading rate and may
be read while the shaft is in motion. Both the binary
number and its complement are available, simultaneously.
RAPID READOUT—up to 10" per second.

PARALLEL READOUT—greatly simplifies external circuitry.
COMPACT DESIGN—engineered for minimum size and weight.
INPUT—=DC or pulse voltages.

Low TORQUE—less than 0.2 inch ounces to turn input shaft.
LOW INERTIA—approximately 9 gram centimeters®,

CLOCKWISE OR COUNTER CLOCKWISE OPERATION—eilther is possible
by selection of appropriate output leads.

AVAILABLE IN ANY CAPACITY TO 19 ‘Dlﬁlﬂﬂﬂthﬂl‘ capacities
available on special order.

For full details write for File #121.

/NORDEN-KETAY ([ ORPORATION

INSTRUMENTS AND SYSTEAMS Division
Wiley Strest, MilTord, Connedt ol

INBICATING PREFCISION PRESSUME GAGES + REMOTE INGICATING DEVICES + ANALOG DIGITAL CONVERTERS + FONCE BALANCE
PACSSURE TRANSDUCERS » ELECTROMECHAMICAL CONTROL SYSTEMS + AINBONNE MADAN + SHIPBOARD LINE CONTROL EQUIFMENT

AIRCRAFT FUEL FLOW INSTRUMENTATION =+ ACCELEROMETERE
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More and more aircraft
companies are turning to
Adams-Rite for control
quadrants. They find it pays
to turn to a specialist.

Adams-Rite s staff of
experienced engineers are
specialists in designing engine
control quadrants, landing-gear
controls, and control wheels.
Trained and experienced
personnel, working in a plant
equipped with the prerequisite
facilities and tooling, translate
these outstanding designs into
the highly functional finished
product that makes Adams-Rite
control quadrants the criterion
of the industry. You can't

go wrong with Adams-Rite.

ADAMS-RITE

REPRESENTATIVES: EASTERN — Reciputi & Weiss, Inc., Amityville, N.Y. MIDWEST— George E. Harris & Co., 1734 N. Hillside, Wichita, Kan. Offices: St. Louis, Kansas Cily, Dalfas,
CANADIAN — Railway & Power Engineering Co., Montreal. Offices throughout Canada,
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brain in the form of a nerve impulse, a
measurable lapse of time occurs. This
Lipse of time 15 only on the order of
from 30 milliseconds to three-tenths of
a second, but when considered i terins
of time and distance, it becomes unpor-
tint. An object traveling through spacce
at 60 mph. is traveling at 88 feet per
sccond or 8.8 feet per one-tenth of g
secomnd,

If a perceptual lag, e the time re-
quired for the transmission of a nerve
unpulse from the eve to the bram, of
ene-tenth of a sceond is considered, this
means that an object passing across the
visual feld at 60 mph. 15 perceived 5.5
fecet behind where it is actually physi-
cally located in space.

Critical Time Lag

When speeds of 600 mph,, rather
than 60 mph. are considered, such a
time lag becomes of critical importance,
for during one-tenth of a second an ob-
jcct has traveled 88 feet in space, This
means that the pereception of that ob-
ject, assuming a one-tenth sccond per-
ceptual lag, is in error by that measur-
ible amount,

The perceptual lag 15, however, onh
the hrst of many time lags involved in a
FL’FE{J‘PI'E{]ll'l'i"'ip':]ﬂh{f seguence.

When the nerve impulse is first trans-
mitted to the brain the mdividual only
knows that something is in the visul
ficld. Recognition requires shill further
time, possibly as much as a half-sccond
Or more.,

Once recognition has been  accom
plished, the information must be evalu-
ated and mterpreted and a  decision
reached as to the action to be taken,
This decision tiine mayv be on the order
of 4 second or In many cascs mEy in-
volve seconds.

IF'ollowing the decision the response
15 then mtiated. This also requires a
muimum time on the order of several
tenths of a second. Moreover, m the
aperation of an aircraft the haman por-
cephion response time 15 onlv the begin
ning of the total man-machine-response
scquence, Caldafa said. Two other
tactors have to be taken into considera-
tion: the time lag in the TCSPONISC of
the machine to the controls, and the
time required for the aircraft to deviate
from a given flight path once the con-
trols have been actuated.

For example. if an aircraft could ac-
celerate at the rate of 1G per one-tenth
of a sccond for Ave-tenths of a second, at
which time accclemtion of 3G would
have been reached, the aircraft would
Lave deviated less than 10 ft, from its
given flight path at the end of this time.

Summarnzing this information: If two
aireraft were on a collision course at
GO0 mph., four seconds before the pomt
of collision they would be a mile and a
third apart. If all of the steps in the
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AIRCRAFT CORPORATION

DESIGN ENGINEERS
TOOL ENGINEERS
CHEMICAL PROCESS

ENGINEERS
STRESS ENGINEERS
WEIGHT ENGINEERS

THE WORLD'S LARGEST
PRODUCER OF
READY-TO-INSTALL POWER
PACKAGES FOR AIRPLANES
INVITES YOU TO ENJOY YOUR
WORK AND YOUR LIFE NEAR

beauTul.

SAN DIEGO
CALIFORNIA

LOFTSMEN

ENGINEERING
DRAFTSMEN

TOOL DESIGNERS

Please write giving complete details
and we will answer immediately.

Mr. Ned DeWitt, Personnel Department 23

Rehr Aircraft Corporation
Chula Vista, California

? miles souvth of Son Diego on sunny San Diego Bay.
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first and

foresmost in

ROCKET
PFPOWER

* World speed and oltitude record holder for pilated,
aircraft . . . RMI rockel powered Bell XI.A,

L ike the high altitude missiles its rocket
engines have powered, Reaction Motors, Inc.
has covered a great distance in a short time.
As America’s pioneer rocket engine producer,
RMI gave this country its first practical liquid-
propellant rocket powerplants and has
engineered many barrier-breaking “firsts” in

helping to keep our country strong.

- World speed and altitude record holder for
single stoge rockeis. .. RMI| rocket powered
Martin Yiking high oltitude research rocket,

Missile boosters and sustainers
* Aircraft powerplants

* Ordnance rocket propulsion

~ Special propulsion devices
Launching and ejection devices
* Auxiliary power units
Boundary layer control

Another first in rocket engine design and
performance . . . Sikorsky HRS-2 helicopter
equipped with RMI Rotor Rockel ouxiliary power.

ﬂ.a‘:._. L N T T —

Q/}mﬁﬂﬁmﬁﬁzy ﬂ] %ﬂfﬁﬂd f#&wﬁyﬁy Research

REACTION MOTORS, | NG.

Denville, New Jersey

Affiliated with OLIN MATHIESON CHEMICAL CORP.

himan - machine - perception - response
sequence were executed precisely, a col-
iiston could be avoided. If excessive
tune were taken in any one of these
sieps a collision would be mevitable.

In view of the fact that it can be
readily assumed that the speeds of new
aireraft will increase while the responsc
times in the human will remimn an-
changed, the necessity for recogmzing
the importance of these human linita-
tions becomes apparent,

Demand vs. Capability

The accomplishment of any task may
be looked upon as an ntegration of two
variables; One of these 1s the level of
rhe operator’s ability; the other 1s the
ievel of the demands of the situaton,
\s long as there 15 a wide margin be-
lween these two. the ]‘.lrnh-;lﬂifj.' of suc-
cssful accomplishment is high, but an
merease in the demands of the situation
or a4 decrcase in the individual’s abilits
will decrease this margin and often re-
sult i oo situation with which the indi-
vidual is not capable of coping. 'There
are many indications  that the high-
specd, high-performance  characteristics
ol modern aircraft have rsed the de-
qineds made on the pilot to the point
that the probability of successful achicve
ment is considerably lessened, This as
demonstrated by the fact that winle
weomplishing one-third of the Aving
time, et aircraft  expericnce  approxi-
putely bwo-thirds of the major USAI
aircraft accidents.

In order to Hy successkully 1t 15 cs-
sential that all pilots and crew members
see what goes o, understand what it
means, and manage their aireraft cor-
icetlv, Due to the speed of aerial fight
such sceing, understanding and manag-
g must be accomplished both guickly
md accurately. Thus, it 1s cssential
that aircraft be so designed that the
pilot 15 given the maximum of assistance
- order that he mav accomplish s
tisks without delay, error or difhicualty,

Review of aireraft accidents, how-
cver, reveals that design sometimes not
only fmls to facihitate the pilot's task
out may, on occasion, intensify and
compheate the occupation of Hving to
the pomt where human crror is induced.
| xamples of arrcratt design which may
niduce pilot error are as follows:

Design and Perception

Ixamples of design factors which ad-
versely affect the pilot’s ability to per-
cewve quickly and casily conditions dur-
mg  critical stages of flight, Among
them:

e Visibility from the rear cockpit of
jet trainer. Durmg the calendar vears
1952 and 1953 the USATL experienced
35 accidents in which poor vision from
the rear cockpit was either a definite or
probable factor. Thirty-five of these were
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AGGO

products

including

“NO-MAG”

!

is an old story to acco. The originators
of preformed cable and swaged termi-
nals for aircraft use, ACCO engineers
have now introduced new non-mag-
netic aircraft cables. The complete
line of acco cables and fittings now
includes . . .

New "No-Mag' Cable
— ends instrument interference

New “nNo-MaG”™ Aircraft Cables are
made from Type 305 stainless steel.
Their advantages include:

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

e Better corrosion-resistance proper-
ties than standard stainless steel cables.

® Thermal expansion characteristics
are much closer than standard cable
to characteristics of aluminum alloys
used in aircraft—this simplifies main-
taining cable tension under changing
temperatures.

o High fatigue and nbrasion resistance.

Write Detroil office for specilications

%ﬁﬁ Automotive and Aircraft Division
. AMERICAN CHAIP_I_& CABLE

TRU-LAY Cables
TRU-LOC Fittings

TRU-LOC
SWAGED FITTINGS

® Preformed construction.

" TRU-LAY Cable Provided in all

standard stainless and carbon steels in
a complete range of sizes and construc-
tions. Because it is preformed it

® Can be cut without seizing.

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

® Can be installed in less time.

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

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

TRU-LOC Swaged Fittings

L (]UI}TélntﬂEd to hold to the rulled
breaking strength of the cable with
which used.

® Eliminate costly, uncertain sphicing.
® "Quickies’’—specially developed
double-shank ball-type terminals—
make it possible to connect and dis-

connect control sections in an instant
without tools,

Aircraft
Cable

Swaged

# N
i -
')

) 601 Stephenson Building, Detroit 2 Fittings
2216 5. Garfield Ave., Los Angeles 22®Bridgeport 2, Conn.
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A HOT OPERATOR

eeein sub-zero climaftes!

—- =

Phote courtesy
Herman Melion Division, Americen Filler Ca., lnc.

THIS HEAT EICHA"GER of stainless steel for the

Herman Nelsorn Portable Air Heater, *“‘Aviation’s
cold weather friend”, is another precision fabricated
assembly made by Lavelle for military aircraft :
application. At Air Force bases everywhere, the
BT-400 Heater provides a ready source of heat for
pre-heating engines, cockpits, and for countless
maintenance jobs . .. wherever reliable space heat
is required to help keep America’s defense planes
airborne.,

Extensive fabricating facilities, plus Government
Certified welding technicians has enabled Lavelle
gﬁ;ﬂfﬁm to produce over 6,000 of these complex assemblies,
16" dia. » 18" each requiring 16 separate airfoil section heat
exchanger tubes, To assure close tolerances and speed |
production of the many component parts of the unit, |
special tools were designed and made at the Lavelle
plant. Complete inspection includes pressure testing
of each unit prior to shipment to Herman Nelson.
Simple or complex, Lavelle has the capacity to fabri-
cate the precision parts and assemblies you need . ..
wherever you need them.

A new brochure describes Lavelle’s specialized fabri-
cating services. Write for a copy without obligation,

LAVELLE AIRCRAFT CORPORATION « NEWTOWN, BUCKS COUNTY, PA.
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major accidents and 11 fatalities re-
sulted.  Imasmuch as this aircraft is
utithzed  extensively for traiming  pur-
]!H'-LL'- the I:I'I"-.I.'I'HLTI:I[ !J;]ul who ocecu-
pics the rear seat nceeds to observe the
student he is instructing and needs to
sce outside conditions in case he has to
assume control of the arcratt.

The design of the aircraft is such that
H|L'5L' \'i!'-.lli{] IL'{]HIIT'.'H'IR'I:II."L e L'I.'HI'IPTH-
mized or lacking and adreraft accidents
result.
® Position of radio in high-performance
aircraft, During the past few years a
specific pattern has been seen to recur
m numerous instances in unexplained
it hghter or jet interceptor accidents.
The pattern 15 roughly as follows:

(1) The airceaft is just taking off or
is in the carly stages of the land-
ng pattern.

(2) The aircraft altitude is approxi-
mately 2,000 feet.

(3) Flying conditions are IFR.

(4) The pilot 1s often in a proce-
dural turn.

(3} The pilot s requested to change
racdio channels or modes,

(6) The pilot replies to the request
stating that the change is being
made,

(7) The pilot immediately  there-
after strikes the ground in near
vertical attitude,

In sceking an explanation of these
accidents the position of the channcl
and mode selectors warrant considera-
tiomn.

Almost without cxception the -
cio and its channel and mode selectors
arc on the 1iL||1t console and i some
cases they are in a position which s
difficult to reach.

Therefore, changing radio channels
or modes means I!hll: the throttle must
be abandoned and the sreraft must
be flown with the left hand, and fre-
guently that the pilot has to tum his
head to the right and look down and
away from his Aight instruments to find
the channel or nm{h selector and ob-
serve changes which must be made.

The pilot who momentarily lapses in
monitoring his instruments may  also
Hmmulllrlh hpu in the control of his
asireraft. While flving at 450 knots at
2000 feet above H:IL terrain, an un-
cuided or incorrectly guided awrerakt

can strike the '-”rHIIH{l m less than fve

seconds.

Design and Understanding

There are numerons examples whercin
mstruments which are difhcult to read,
diagrams which are difficult to under-
stand, and indicators which are diffhicult
to interpret have led to aircraft acel-

dents,
Misinterpretation of the altimeter
is a  woll-known L"-u;;lmpl_r.u More
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709, OF THE WORLD IS A POTENTIAL BASE
FOR YOUR NEW AIR NAVY

Another Crusader,
World’s Fastest Navy Fighter,

Leaves the Vought Flight Line

Built to perform to tomorrow's military aircraft standards, the Chance
Vought F8U-1 Crusader—representing the next generation of Navy
fighters—is in production foday.

The blazing speed of this new air superiority fighter, rated in the
faster-than-sound class, will further improve the Navy's ability to
control the seas.

Crusaders, armed with cannons and rockets, are designed to sweep

the skies of enemy aircraft and extend the striking power of our fast-
moving task forces.

They are a prime example of how Vought engineering excellence
results in weapons that help make Your New Air Navy the most

modern mobile striking force of its kind in the world today.

Beginning...

new
chapter

in Naval Aviation

NAVAL AVIATORS CHALLENGE THE JET FRONTIER

Write NAVCAD, Washington 25, D. C., or visit your nearest
Naval Air Station for details on your Air Navy opportunities

Ee~xvwANCE

UGHT AITRCRAFT

INC O R PORATFD - DALLAS, TEXALS
DESIGNER AND BUILDER OF HIGH PERFORMANCE MILITARY AIRCRAFT SINCE 1917



FASTENER PROBLEM -

New weight saving line
of stainless steel locknuts
for temperatures up to 800 F.

New aireraft designs contemplate speeds of Mach 2 and 3; missile designs
push turther ahead into the unexplored problems to be faced at speeds of
Mach 5 and 6. Projected skin temperatures go higher and higher and in
many cases pass the point where aluminum performs satisfactorily. As a
result stainless steel will be specified for many of the new generations of
hghters and missiles.

Fasteners, too, must be upgraded to meet the special requirements im-
posed by these projected speeds and higher temperatures. ESNA’s solution
is a new line of Type 305 stainless steel nuts designed to perform efficiently
at temperatures up to 800° F; silver plated to assure a constant locking
torque, freedom from galling action and a high degree of re-useability,

The new TOLH series is significantly lighter than the type of fasteners
previously available for this kind of application , . . 16% lighter in some sizes

. in others as much as 63%!

Configurations in the TOLH lines include the one and two lug, fixed and
Hoating tvpe anchor nuts; corner mounting type and gang channel nut
strips, most of which are illustrated above. Thread sizes available in the
anchor line for each confi L,lll"..lﬁl:!ll'l are G-32, §-32, 10-32 and %-28. These sizes
with the exception of 6-32 also are available in the gang channel nuts.

Like all Elastic Stop nuts, those in the new LH series are self-locking,
vibration-proof and high reuse is guaranteed.

o — = = =——= MAIL COUPUN FOR DESIGN INFORMATION fE '
l SHI !
Elastic Stop Mut Corporation of America

|
I Dept. MN69-125, 2330 Vauxhall Road, Union, New Jersey I
: Please send me the following free fastener information: |
| (1 Detail drawings of new 70LH [[] Here is o drawing of our praduct. |

self-locking nuts, What self-locking fastener would

l 5 |
| you suggesi? I
l Name Title I
- :
! Straet ————
! |
| City Lone State |
[..-._—--—..—I———__——_—————-———-_-———-——_JI
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recently, misinterpretation or misunder-
standing of the control of fuel systems
is becoming a significant cause of accei-
dents.

An cxample: Recently a jet bomber
was on a routine training flight with
the instructor pilot in the rear secat
and the student pilot m the front.
Approximatelv an hour after takeoft the
arrcraft was observed by witnesses to be
fiving at a verv low altitude and then
to stall, spin and crash. Shortly prior to
the crash both  the instructor  pilot
and the student pilot attempted to es-
cape by use of the ejection seats but
both were fatally imjured due to the
low altitude when thev abandoned the
arrcraft, Investigation of this accident
revealed the following:

a. Both engines were windmilling at
the time of the crash,

b. There was no evidence of matenal
failure.

The accident occurred at approxi-
mately the time when, through normal
fuel tank scquencing, the wing tip
tanks wonld be turned on.

d. The student pilot had not turned
on the wing tip tanks, but instead had
closed the engine fuel shut-off valves.

e. Subsequent to this loss of power
the pilots allowed the arcratt to stall
and enter a spin at an altitude at which
a recoverv conld not be eftected.

The unltimate explanation of this ac-
cident lics in the following factors:

a. It was the student pilot's first ride
in this aircraft,

b. I'uel management was possible
only in the front cockpit which was
occupied by the student pilot.

¢. In this model the instructor pilot
could not sce the student pilot or ob-
serve anv of his actions,

d. In this model the fuel control
pancl 15 so armmged that it is excep-
honally easv to confuse the wing hip
tank control knobs with the engine fuel
shint-off control knobs,

[n essence, the student’s mismanage-
ment of fuel control, which was caused
bv the design of the fuel control panel,
went unobserved and uncorrected be-
cause of the design of the tandem cock-
pit.

Design and Management

The flight safetv rescarch chief cited
three additional design musts if an in-
dividual 15 to be offered reasonable op-
portunity for correct management of
flight or should the occasion arise, al-
lowed the reasonable chance of survival:

All items used m control of the air-
craft must be accessible, must respond
to normal human strength or dexterity,
and must be reliable,

Failure to meet these provisions have
led to repeated aireraft accidents and a
number of fatalitics. Examples:

e Accessibility. In some jet fighter air-
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craft the emergency fucl switch is so
situated a pilot must bend forward and

look under the left console to Aind and
actuate it. Several accidents have been
induced when the pilot, in secking ac-
cess to this switch, relaxed back pres-
sure on the stick and allowed the air-
craft to Ay back onto the runway or
mto the gimmcl.

o Strength and dexterity, There have
been several occasions when pilots in
jct trainers have attempted to abandon
the aircraft under emergency conditions
and have been unable to jettison the
canopy and who have subsequently re-
eained control of the aircraft or sur-
vived crash landings, The rcason they
were unable to jettison the canopy was
that due to G forces encountered, they
had insufhicient strength to reach up to
the canopy jettison lever,

[t 15 pertinent to note that durnng
the period 1 Jan. 1949 through 31 Dec.
1953 there were 42 fatal accidents
et tramers where the altitude of the
aircraft at tine of the emergency should
have allowed successful escape but the
occupant did not abandon the aircraft.
The number who were unable to leave
because of inability to reach the canopy
jcttison handle is conjectural but prob-
ably significant,

e Reliability. The necessitv for reh-
able instruments and, p.lrnulilrh re-
lhable attitude instruments is obvious.
Upon attitude instriments rest the re-
h[][bllﬁifliljt}' of informmg the pilot of
his position and direction while tray-
crsing space at incredible speeds. Yet,
design-wise, this grave responsibility
has at times been compromised  or
neglected. An example is in a hghter
where the turn and bank indicator 1s
set in a position 15 deg. off the vertical
plaine of the aircraft. As a result the
turn needle mdicates a turn opposite
to the direction of roll as long as the
roll is continned. _

Latitude in Design

The conditions or examples cited
should not be construed as indicating
indifference on the part of designers.
Some of the design deficiencies have
been direct results of Air Force specii-
cations or situations which allowed no
alternatives, and that design often suf-
fers from premature obsolescence. How-
cver, i design and manufacture there
15 a reasonable degree of latitude, and
there are provisions for incorporating
improvements,

Considering the intrinsic limitations
of man and his propensity for error, it
15 urged that extraordinary thought be
given to the design of those things the
Iuilut must see, understand and handle,
in order that he may continue to live
in the exacting environment of high
performance flying,
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0 Froven, Westinghouse-man-
ufactured, extended surfoce

heating coils good for continu-
ous operation up to 200 psig.
€) Die-formed casings with
rounded corners eliminate ac-
cidents and dirt catching pock-
ets. Front ond bock panels

eagsily removable,

€ Multiple louvered outlets for
efficient distribution of heated
air.

@ S5elf-cligning, grease-lubri-
cated ball bearings mounted

Westinghouse...The Unit Heater for General

Purpose and Heavy Duty Industrial Heating
* HEAVY-DUTY HEATER

% These rugged units available
in 24 sizes, 8 coil selections,
150 ratings—from 100,000 to
2,500,000 BTU/hr., capaci-
ties from 2000 to 25,000
CFM each.

w GENERAL PURPOSE
HEATER . .. For manufac-
turing areas, warehouses, ga-
rages, commercial buildings
—with standard non-ferrous
heating coils.

o ; g -
outsige COs5INg H':'ﬂl:lll':r' AC Vi

able

€ Face and by-pass dampers

|:|E-rrl1i1' continuous air circulo-
tion to maintain uniform tem-

peratures.

NOTE: Louver-type mixing box
accessory permils introduction
aof fresh air tor moke-up and
venhlation, with or without
filters

... For continuous-duty high-
pressure systems, or indus-
trial process work—with
wrought iron heating coils.

x FOR APPLICATION

SERVICE... Call your near-
est Sturtevant Sales Engineer
or write Westinghouse Elec-
tric Corporation, Hyde Park,
Boston 36, Mass. . . . ask for
Booklet B-3188.

Industry’'s Most Complete Line For:

Hf’ﬂffﬂg & l"t*ﬂfﬁﬂ.l'f'ng
Industrial Processes

WESTINGHOUSE AIR HANDLING

you cAN BE SURE...IF IT5 VVE:StiIlghOUSC

Cooling & Dehumidifying

Electronic Air Cleaning

J-830551
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o
on the MARTIN MATADOR

GENERAL LABORATORY ASSOCIATES, INC.

Norwich ( GLH ) New York
T Ay \ :.:—

AIRCRAFT IGNITION AND ELECTRONIC EQUIPMENT

WHO'S WHERE

(Continued from page 23)

Fred Stricker, manager, Canscal Depart-
ment, Cannon Electric Co., Los Angeles,
California.

Dr. Gunther Mohling, chicf metallurgist,
Rescarch and  Prodoction  Departments,
Allegheny Ludlum Steel Corp., Pittsburgh,
Pa., replacing Dr, Rush Lincoln, now tech-
mical director, W. W. Dyrkacz, quality
control manager, Watervliet plant, replac-
g Dr. Mohling; Dr. E. E. Revnolds, asso-
ciate dircctor of rescarch, in place of Mr.
Dyrkace.

Ralph W. Rawson, chicf engincer in
charge of new centralized engineering de-
partment, Fansteel Metallurgical Corp., N.
Chicage, 1.

P. Nelson Gracie, senior liaison officer,
Folland Aircraft, Ltd., England, succeeding
Group Capt. 5. O. Tudor, resigned,

Edward 5. Maury, general sales manager,
Marion Electrical Instrument Co., Man-
chester, N. H.

Ted Duay, West Coast assistant  sales
manager, Aireraft Products Sales, Chatham
Plectromes Dhivision of Gera Corp., Living-
ston, M. T.

Squadron Leader John S, Booth, chief
test pilot, Saunders-Roe, Lid., England.

J. Labarre Comer, market rescarch super-
visor, General Electric Co.'s Light Military
Fguipment Department, Utica, N. Y. Ger-
ald A. Hoyvt, marketing manager, Special
Detense Projects Department, Schenectady,
M. Y.

Chester A. Deguez, director, aircraft hat-
terv sales, Reading Batteries, Inc.. Reading,
Pa. :

. 1. Ser, sales manager, Astron Corp,
F. Newark, N. |.

Robert . King, aircraft sales representa-
tive specializing in Grumman, Aero Com-
mander and Beech Awrcraft, William C.
Wold Associates, New York, N. Y.

Richard H. Ewert, pearing sales manager,
F'oote Bros. Gear & Machine Corp., Chi-
caga, 11,

Erich M. Helibig, manager, Davton, Qhio,
ofhces, Standard Coil Products Co., Los
Angeles, Calit,

Henry W. Patton, project leader-Engi-
neering Department, Adrpax Products Co.,
Middle River, Nd.

James W. Saunber, chief mstrument engi-
neer, Waters Manufacturing, Inc., Wayland,
Mass.: William J. MceGrail, Jr., chief po-
tenbiometer uligincur.

Lawrence Flemming, rejoimed National
Burcau of Standards, Mechanical Instro
ments  Section, Mechanics  Division,  to
evalnate telemetering transducers for plancs
and missiles.

Charles V. Kovac, resident technical rep-
resentative, Avien, Inc,, at Wnght-Patter-
son AFB, Davton, Ohio,

Frank A. Flower, manager of government
sales, I']unnpl.un Products, Inc., Accessones
Division, Cleveland, Ohio.

Keith 6. Orr, charge of all purchasing
activities at Goodyear Aircraft Corp.'s
Litchfield Park, Ariz., plants.

Frank G. Willey, sales manager, Servo
Corporation of America, New Hyde Park,
N. Y.; Warren Schoonmaker, sales repre-
sentative.
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another example of how n YA" | B U'lns BE "E.

QUALITY HOT PARTS
FOR MORE U. S. JETS

Two-thirds of America’s newest, fastest
models of Air Force and Navy combat air-
craft depend upon Eyvan jet engine com-
ponents. From its modern 43-acre plant
Ryvan delivers these precision-built, high-
temperature assemblies to the major jet
engine manufacturers, who produce the
power plants for America’s defense armada.

Jet engine builders look to Ryvan's Metal
Products Division for “hot parts” because
it has specialized for 20 years in designing

and producing these complex high-tempera-
ture structures. Ryan is uniquely skilled
and equipped to build the first experimental
units of difficult designs and then streamline
these prototype designs for efficient low-
cost, volume produection of the final models.

In addition to “hot parts” for turbojets and
afterburners, this major division of Ryan
also produces powerful rocket motors and
a wide range of components for ramjets,
turbo-compound and piston engines.

For 33 years, Ryan has excelled in designing and producing high quality

aircraft, power plants and avionics— built at low cost, delivered on time.
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You can hear
America singing
with the power
of Lycoming

~ As America goes about her business of flying, building,
manufacturing, ploughing, pumping, harvesting—her song is
a surging, roaring chorus of power. And, growingly,
through this svmphony of progress you hear the sure, dependable
voice of Lyvecoming power.
Over the vears, engineers and scientists of Aveo's Lycoming
Division have fashioned an endless array of power plants. Power
| P to drive marine eraft and autos. Power to dominate the
nation’s helicopter and executive aireraft fleets. Power to meet
' a wide variety of industrial needs.
| Todav, working to brilliantly foresighted military specifications,
Lvecoming is adding to its already announced 825-horsepower

T-53 gas turbine, a second gas turbine, which delivers

substantially greater horsepower. The Lyeoming industrial engine
family, offering dependable power to construction and
agriculture, is being enlarged. Lycoming super-charged engines
are driving private aireraft higher and faster than ever, New
power sources are being explored by Lycoming seientists.

As America’s power needs grow, Lyveoming science and 1ts vast
supporting production facilities are growing to meet them . . .
working to keep America singing.

If your plans are linked to power, find out how Lycoming's capabilities
and knowledge can be brought to bear on your specific problems. Wire, phone
or write to Avco's Lycoming Division, Stratford, Conn.

FraF & CoFEvy OF Teaid AL mWmEN mLLURTFEATION BUNTARLE FOER FRawIMNG WaRETE TO
FUBLIC AILATISNS BDEFT. AVCO DEFCHNSEL AND iNDUSTEIAL PEODLUCTE, BTRATFORD Coikis

L i
ENGINEERS WANTED: For top-flight men, yeomlng

Lycoming offers unusual oppaortunities to explore

Y4 -I-ldefense and industrial products

WANSFACTWNINE CHEFORAFon

Aveo Defense and Industrial Produets eombine the zeientific and engineering skills, and

new scientific frontiers thot lead to outstanding production faecilities of three great divisions of Aveo Manufacturing Corp.: Lycoming;
and rewarding careers. Write to Vice President, Aveo Advanced Development; Crosley—to produce power plants, electronies, air-
Engineering, Stratford, Connecticut. frume components, and precision parts at installations loeated as follows: Boston,

Mass.; Cineinnati, Ohio; Dayton, Ohio; Everett, Mass.: Loz Angeles, Calif.: Nashville,
Tenn.; Richmond, Ind.; Stratlord, Conn.: Washington, D, C.: Williamsport, PPa.

TODAY'S MILITARY SERVICES, WITH THEIR TREMENDOUS TECHNOLOGICAL ADVANCES MADE POSSIBLE THROUON SCIENCE, OFFER A VITAL REWARDING CAREER



RAYTHEON RADAR
AT THE ARCTIC CIRCLE

HELPS GUARD US

In the still, snow-shrouded world
of the northern lights, strange black domes perch
along the barren rim of North America.

Inside these giant inflated “‘radomes™ spin radar
antennas probing the skies for intruders. Skilled
operators examine glowing radar screens, alert
for pips that could mean unidentified aircraft.

Contacts picked up by these DEW line (Distant
Early Warning) radars are flashed
to Air Defense Command centers.

The U. S. Air Force and Western Electric,
contractor for the DEW line, selected Ravtheon
to develop radar for these critical Arctic
stations. We are proud of this choice

| and of our opportunity, as the
/) world’s largest producer of search
; radar, to contribute to the protection
of our hemisphere.

Excellence in Efectronics
- RAYTHEON MANUFACTURING COMPANY
WALTHAM 54, MASSACHUSETTS

BUSINESS FLYING

Airecraft Radio Booms Commercial Sales

By Erwin J. Bulban

Boonton, N. J.—A new Becech C30
Twin-Bonanza combmation flving show-
case and testbed 15 being modihed by
Aircratt Radio Corp, to spearhead a
concerted dnive to greatly expand the
company’s commercial sales of radio
and navigation equipment in 1956.

[‘or many years atter its founding in
1928, Aircraft Radio was known as a
military supplier. It went into the com-
mercial aviation market shortly after
World War II. This program was
terrupted, however, by the Korean
war and increased military  purchases
i the vears immediately afterwards.

In 1954, its commercial sales were
about 16% of total busingss; last vear,
mereased emphasis in this ficld boosted
sales to about 30% on a gross of about
57.3 million. In 1956, ARC expects
that its commercial aircraft program
will account for 40% to 50%, with
attendant increases in civil research and
development.

H. 5. Chnistensen, ARC's commercial
sales manager, savs that, “Frankly, we
arc set on shooting for the corporite
arrcraft market,”

Two factors weigh heavily in this
ciphasis on the business aircraft mar-
ket:

* The company’s growing concern over
a1 lack of poliecy by the military services
i guarding manutacturer’s proprictary
rights —a sore point shared by all
branches of the aviation industry (AW
Nov. 7, p. 21). ARC officials point out
thiat there have been several cases where
the military apparently has turned over
drawings furnished by the compuany
with contracted material to competitors
when re-ordering; items that it savs
were wholly developed with its own
fonds. Low profit margins and prob-
lems i selling the military are also
mentioned by company officials in ex-
plaining thar interest in commereial
markets. “Generally we don’t feel the
cffect of our military sales cfforts for
three to five years,” was one comment,
®* The business aircraft market has
more vitality than that of the airlines,
Aviation Week was told. ARC spokes-
men said  corporate aireraft operators
buy new equipment far more quickly
than do the airlines, whose tumover
they estimate is on the average of about
every seven years, “We could produce
all the equipment we make for the air-
lines for their requirement in about
four months, leaving us unoccupied

for long periods,” he noted. As a result
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the company has not been too active
in airhne equipment, 1t states,

When Aircraft Radio’s new six-place
Twin-Bonanza leaves the company's
Boonton, N. J., airport on the start
of a series of demonstrations within the
next few weeks, 1t will be carryving
some 520,000 worth of ARC electronic
radio and navigation gear in addition
to new cquipment undergoing flight
test.

New Instrument Panel

Approximmately 1,000 man-hrs.  will
have gone into readving the airplane
for its new miission.  Most  obvious
modification 15 the new strument
pancl. ARC took the factory version
o npletely and, whereas it formerly
shinted torward, it 1s now vertical. Not
culy did this provide about 3.5 inches
more depth at the top of the panel,
but it will also give better mstrument
visthilitv, The standard pancl stands
forward just enough, he said, to pick
up the distracting reflechons of out-
side light.

Duplicate connnunications, naviga-
tion and flight mstrument svstems are
being mstalled; one at the left for the
pilot; the other to the nght for demon-
stration. At Far nght is a2 panel which
will comtain experimental  cquipment
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under test.

To permit casy and quick revision of
the lavout, the company has installed
vertical Deus bars 5.75-mn. high wath
5 inches clear width between them.
The bars have fastener holes everv 2
inches. Any equipment can be replaced
by merelv opening four fasteners, dis-
connecting the mstrument and pulhng
it out.

I'or its mitial tours the Twin-Bo-
manza will be carryving this equipment:
Dual Type 15D VHI navigational re-
cuiving gear, R19 VHF communica-
tions receiver and three '1-21 VHEF
transmitters providing 30 channels, R20
marker beacon, dual F-11A iseolation
amphifier, duoal CD-1 course directors
and the new ADF Type 21, which
will be flight demonstrated for the hrst
time.

The airplane’s nose baggage com-
partment will carry experimental flight
test equipment. Smee this section will
not be heated and normally is subject
to the most vibration, 1t will be 1deal
for proving new products,

1o handle the winmg load, ARC has
run 176 leads from the front baggage
compartment to the rear baggage com-
partment, which stores the junctions.
It hgures that it has about 25% reserve
leads for future needs, with an esti-

T i S L
= i T . - L= [ gl B i
T 5 f L 'f_ - l|_. .lI "htl'i'| "- "a_ .
- W : ...."H-. _-_‘_._‘__'“
L = B o e

-

Eh:he‘r Furm Planes

First mass delivery of U, S.-built Fletcher FU-24 Utility aircraft was made to agricultural
operators in New Zealand, where the planes were assembled, during ceremonies attended
by top-ranking government officials, Seven of the 10 FU-24s flown away after receipt of
Certificates of Airworthiness are shown at Rukuhia Airport. The airplanes will be used
in New Zealand’s huge aerial fertilizing program that has been described by a cabinet
member as being three years ahead of any other nation.

Cable-Price Corp., Ltd., has contracted to receive 100 FU-24s in kit form for assembly
in New Zealand.
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mated correct proportion of large, small
and shielded wire for all contingencies.

All equipment 1s serviced by either
one of HIL‘ C50's dual 50-amp. genera-
tors, Chrnistensen estimated that with
all possible electromic equipment op-
crating, drain will be approximately
39.6 amp.,

Elmnpitu weight of demonstration
equipment will be under 150 1b.—ARC
savs that a comparable mstallation of
competitive gear would weigh between
350-400 1b.

A single mstallation of the ARC
equipment would weigh approximately
114 1b., mstalled; its dual installation
weighs less because certain basic hard-

ware docs not have to be duphcated.

Company-owned airplanes have been
a vital fuctor i selling Adrcraft Radio
products.  ARC also has a Beech
Bonanza and a Rvan Navion, The latter
puts i approximately 225 hr. annually,
{]Ight testing new equipment and modi-
neatinons.

The Bonanza demonstrator has been
averaging approximately 430-6530 hr. a
vear; in its hrst three vears of service
it carnied 3,400 people aloft.  Once the
company had the Bonanza at \Wright
AFB  demonstrating omm  equipment
and took 32 people up 1 a two-day
penod; on another tour (of two-weeks
duration) the company’s cquipment was

QUALITY

Gimbals ond frames of

Whittaker gyros are
constructed entirely of finest
o stainless steel,
y This devotion to quality is
¥ one of the reasons Whitlaker
& can design your gyros so thal
¥ thermal expansion problems
. vanish . .. corrosion ceases ..,
“~ and the extreme rigidity of

the assembly resolves
vibration troubles.

W hittiker

GYRO, INC.

Van Nuys, California
 STanley 7-5511

demonstrated to 190 people in the air.

The airplane also is credited with
closing a cﬁml with a sales outlet that
Aircraft Radio was anxious to get into
its dealer fold. The company’s Bonanza
demonstration so impressed the prospect
that he htted his Bonanza with the
same cquipment and in ecight months
was in the top 10 in sales on ARC's
force.  “We hgure that our dealers
did two and a half tumes better in
1955 than in the previous vear because
of the additional demonstration time
we put in last year,” the ARC com-
mercial sales manager said.

The larger Twin-Bonanza 1s expected
to tum In an even more mpressive
record,  Chrnistensen calculates that the
airplane should put in about 500 hours
a vear, and with the ability to carry fve
prospects aloft at a time will more than
double the Bonanza's capacity. (Loaded
with  eguipment and literature, the
Bonanza usually could only take up two
]Jrfrﬁ]IZIE{'H at a time.)

Christensen expects to pile up im-
portant sales gamns using the Twin-
Bonanza,

This vear's sales demonstrations with
the new C50 should build an impressive
score for the company, based on past
cxperience with the smaller airplane.
I"'or onc thing, this tour should spur
CD-1 course director sales; Christensen
pointed out that about one-third of the
I, §. and the whole West Coast have
not had demonstrations of the equip-
ment. Some 200 of these $2,200 units
are In use on corporate aircraft and
current backlog is about 5100,000,

Prospects will also get their frst

!-5.
—

Small ADF Control Head

New type 170 ADF control head incorpo-
rating coaxial drum-type dial and dial mask
weighs 12 oz, and requires only 33x31-in.
panel area. The manufacturer, Electronics
Equipment Engineening, Inc., Dallas, Tex.,
also has designed an 1170 ADF  control
panel including the new control head in a
standard  53x4i-in. RTCA configuration.
With a tachometer shaft output straight out
the rear of the 170 unit, the control head
requires a depth of 31 in. behind the panel.
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flights with the new 20-1b. ADF Type
21, which has only been displayed
statically at a few meetings up to now.
Fven so, company sources sav  that
its backlog for this equipment, which
will be available later this vear, 15 now
ibout $250,000. Price 15 in the S2,000-
$2,500 range.

Christensen  considers  the  Twin-
Bonanza the ideal light twin for his
purposes.  He picked the tvpe followimg
a survey of the other available mrplanes
and said that only the C50 offered the

spaciousness and c.g. travel he required.
Close grouping of prospects 1s another
essemtial, he said, so that they can
watch what 15 gomg on without strain.
Mreraft Radio once had a DC-3
demonstrator, with  duplicate  instru-
mentation i the cabin, thinking that
a karge mirplane would increase demon-
stration potentials.  But it didn’t work
out because the lack of proximity to
the cockpit dampened passenger in-
terest and the company sold the i
plane,

Aviation Distributors Get New Role
In Federal Telephone Sales Plan

A nationwide sales organization util-
izing aviation distributors to market in-
dustrial cquipment as well as aircraft
products has been  established by
I"'ederal Telephone & Radio Co., a divi-
ston of  International lelephone &
Telegraph Corp., Clifton, N, |,

Federal said it made the move be-
cause 1t feels that guality consciousness
and precision-cquipment  maimtenance
experience  of  aviation  distributors
makes them a natural to sell and service
its industnal lines in addition to the
civil arrcraft products it will be putting
on the market.

Backing of this sales comeept by such
a large organization may have important
repercussions on the current pattern of
aviation distributorships and influence
further participation in similar  pro-
grams by other concemns.

IFederal's move should have these
mmmediate  mfluences on its  aviation
cdistributors:

* Diversifving their activitics into non-
aviation lines will level scasonal peaks
and vallevs in their current business.

® [t should enable them m some cases
to case the burden of high fixed over-
heads; enabling them to hring down
charges on aircraft operations.

® Contact with industrial concerns
paves the wav to exploit aircraft sales:
or in the case where the firm alreadv is
a plane enstomer, this provides an entn
to interest the prospect in purchasing
the new products. '

Federal's new  distributorship  pro-
gram divides the U.S. into six major
sales territories, Distributors are cur-
rently handling 25-50 m.c. mobile tadio
units, private dial automatic telephone
svstems adaptable to provide central-
ized dictation and recording, In the
aviation field, Federal plans a major
program in airline and business aircraft
navigation and communications equip-
ment. Initial steps in this program will
include its Tacan mnavigation svstem
ad a new low-cost autopilot,

The distributor organization consists
of: Atlantic Aviation Corp., Teterboro
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Airport, N. |., metropolitan N, Y. and
New England region; Atlantic Aviation
Service, Inc., Wilmington, Del, mid-
dle Atlantic region; Bohling Aircraft
Corp., Chicago, Ill., Midwest; Pacific
Airmotive  Corp., Burbank, Calif,,
Pacific Coast: L. B. Smith Aircraft,
Inc., Miami, Fla., Southern area: and
Southwest  Automotive Co., Dallas,
Tex., Southwest region.

In the three months ended Decem-
ber 31, Atlantic Aviation, Teterboro,
sold 11 telephone systems to industral
corporations and 73 maobile radio units
to manufacturers, taxi and truck fects,
police and hre departments.

W. L5 Richards, Atlantic Aviation
VICE |2I-IL'!-i[h.'l'l‘|,', states that demonstrat-
img the svstem in operation is the major
factor in closimg sales, He has mstalled
the telephone svstem at las ‘Teterboro
Adrport facility and a mobile radio unit
i one of the company’s station wagons,
Atlantic has also put a gqualificd clee-
tronics engineer on the project to sell
and service the equipment.

Low-cost Autopilot
Nears Production

Production engincering 15 undenway
on i new business plane autopilot de-
signed to perform three-axis gI.IHL'TI'H]IS
and scheduled to sell for approximately
52.000 when it goes on the market
late this summer.

The unit will be offered by Aircraft
Products Co., Bridgeport, Pa., aircraft
hwdraulics manufacturer which recently
dcquired Tactair, Inc., as a wholly owned
subsidiarv.  The autopilot has  been
under development and flight test by
Tactair for the past three vears under
the direction of William Harcum,
tormerly of Sperry Corp.

Prototvpes of the autopilot have com-
piled approximately 1,000 flving hrs.
on various aircraft including some 200
hrs, on Aircraft Products’ own Beech
Bonanza. A company official savs Air-
craft Products has obtained Civil Acro-

HULCHER 70MM
HIGH SPEED Camera

75 Frames Per Second

Model 101

For recording exacting
detail in high speed
sequence pictures, 100, 400
or 1000 foot magazines.

24 x 24 frame size.

Timing and event-marking
lights. Electronic speed
control to & 2%. Air pressure
system for extreme fat

film plane stability.
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Opportunity for
the holder of a
production-item

patent!

A large manufacturing
plant equipped with
precision machinery will
finance and manufacture,
on royalty basis, patented
production items.

It you have such a patent,
and are interested, write:

PATENT PRODUCTION DEPT.

3300 W. TEMPLE STREET
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nautics  Administration approval for
Bonanza installations and 1s now work-
ing for Piper T'ri-Pacer approval.

e reports that the item weighs about

5% Ih. mstalled m a Bonanza and re- To 'I'l'lﬂ' : ——

quires no clectneal power to operate, v NC

MOOG The autopilot 1s designed on a bhuilding-
| : 5 |
block concept which would cnable ad- ENGINEER

el =

Servo Valves ditional services, such as alhtude con- £ hiakh
: trol, approach conpler and omni heading o (-
1e-m, to be meluded later.
Deliver | tic-in, to be included lat
: ke | At present, Adreraft Products savs abilit
High Dynamic . that it plans to hold off demonstrating ¥y
= £ the unit until after it has reached its -
erftormance dealers’ shelves. The company plans to -
distribute the equipment throngh an-
thorized business plane dealers. AiResearch is looking for
Also in the works at the new division vour kind of engineer,
15 4 Ijghtplit!'ﬂ' i.l'l'll'i""il:’[r':l.[ device not Thru“gh the '['"..ﬂ'rtﬂ af Ellginﬂﬁ'r'&
requiring clectric: power. like yourself our company has

become a leader in many
outstanding aireraft accessory

p R I VAT E L I N E S fields, Among them are:

| air-conditioning and

18 adding a hangar at its Calgary, Al pneumatic valves and controls,

berta, base to expand business fving electric and electronic controls,

Type ... 4-way proportional, services.  Ifirm also has  facilities  at and the rapidly expanding
electro-hydraulic Oshawa, Ottawa. Toronto, Winnmipee ~

Equivalent Time Constant ... Sl asarces PeS field of small turbomachinery.
as low as 1% milliseconds AiResearch is also applying

Qutput Flows ... 0.1 to = . . . ; . :
50.0 GPM You and Instraments 15 a pocketsize this engineering skill to

Control Currants . .. 2.0 to hooklet ['ﬂ]lldﬁliﬂi_{ articles !'.F‘L ol Il:- the 1,,-1'131]'!,* important mizzile
B O O Paowes fRAY. G, o accesory feld

viding eclementary facts on gething
maximum use out of mstruments for
bad weather flving. Copies are avail-

Our engineers work on the very
frontiers of present day scientific

3000 PS5I

Weight...as low as 11 ozs,
Maximum Dimensions...

. : B f .
as low as 3.1"x2.1"x 1.9" able gratis from local Esso dealers. | knowledge. We need your
creative talents and offer you —
Civil Aeronauntics Board's proposal the opportunity to progress In one sys em
Ihr tf.‘quérLi large ]-'.I:I-I:‘{'_'{HH' IL-igir.tr_r Im:;m- by making full use
wers and letters hdas been dropped due : R -7 2 1 : 3
Pl of your scientific ability. This self-contained power system provides economical and

to opposition from industry and  air- P i o e e
cratt  owners. USAF  Air  Defense ‘ 2 P

Camiand’s desied o have Hhe idea nerudyl1ﬂ.n11msls.,.me—::haml:ﬂl
pliced into effect to case its aenal in- engineers. .. physicists...
tercept and identification job. A num- specialists in engineering
her of ;l_irc‘mﬂ' OwWners have gone to mechanics ., .. electrical engineers
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