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Kaylock nuts...built to “play with fire
America’s most powerful Turbojet Engine points its nose at
Mach 3. At these speeds, critical components endure enormous
stresses. Fasteners must be built to literally play with fire. That'’s
why Kaylock high tensile, all metal, lightweight, self-locking
nuts—1,050 per unit—were entrusted to fasten components of

the compresser rotor ;-:.'g:}:;-: high performance engine.

TR Rt 1"

&

First U.5. Mach 2 Turbojet
now in use by Air Force, Navy
and now (in modified form) on
Commercial Jet Transports,

TYPICAL KAYLOCK ENGINE NUTS

=)
T -1
Iy Qljé WHY KAYLOCK ? Because only Kaylock nuts
‘ K19062 offer advantages every design engineer wants—
K19061 RELIABILITY —every thread carries its full load.
—— Kaylock nuts have no weakening slots. No built in

ol - EE ' } “stress raisers.’
" j LIGHTER —Kaylock Jet Engine Nuts are approxi-
K19064 K19066 mately 509 lighter than old style nuts.

SMALLER —Kaylock nuts have smaller envelopes.

s = 'ﬁ' Use smaller wrenches. Permit bolt center line to be

4 W L M moved closer to load.
{f RG5231 H33-5 H14 SELF-LOCKING —Resilient, elliptical locking device
= maintains consistent self-locking torque, No sharp edged

Have Fastener Problems?
Send for Kaynar's new 160,000 psi brochure. Our com-
pliments, of course. Just fill in coupon below and mail to:

slots to cut into threads of mating bolt,

KAYNAR MFG. CO., INC.—KAYLOCK DIV.
Box 2001, Terminal Annex « Los Angeles 54, Calif.

Rush my FREE copv of the new Kaylock 160,000 psi

KAYLOCK

All-metal sell-locking nuts ¥

K.

hraehure, ) KAYNAR MFG. CO., INC.—KAYLOCK DIVISION
NAME b T Home office and plant: Write Box 2001, Terminal Annex, Los
COMPANY - Angeles 54, California. Branch offices, warehouses and represen-
COMPANY ADDRESS tatives in Wichita, Kansa=s: New York, N.Y.: Atlanta, Georgia.
HOME ADDRESS . Canadian Distributor: Abercorn Aero, Ltd., Montreal, Quebec.

CITY — ZONE ——STATE

(C9 wavian wis, £85 , I8C,, 1999

fv G So Flexible, j/t can be adapied fto various type missiles,
manned or unmanned aircraft — use star-field pattern for
matching interplanefary guidance —

So Uncanny, /t can be launched from barren areas where
there are no fixed ground reference points and sirike a pre-
cise target thousands of miles away—

So Pinpoint Accurate, it can hit its objective with a single
/! g e missile— rather than needing a salvo.

—A PRIME CAPABILITY OF

GOODFSYEAR AIRCRAFT

Plants in Akron, Ohio, and Litchfield Park, Arizona

Tingoint=T. M. Goodycar Alrerafl Corpuration, Akron 15, Ohlo

3



Electronic products of proven quality,
efliciency and reliability for the Armed Forces

AVIATION CALENDAR

June 1-3=Third Annnal Summer Confer
euce on Vacunm Metallurgy, New York
University's College of Engineering, U
versity: Heights, Bronx, N. Y.

June 1-3—=National Svmposinm, Institute of
Radio Engineers’ Professional Groups on
Microwave Theory & Technigues, 1Har-
vard University, Cambridge, Mass.

June 3-5=13th National Convention, Arnced
Forces Commumicatums and  Eleotronmies
Assn., Sheraton-Park Hotel, Washmeton,
12, &

June 4-5=Third National Conference, In-
stitute of Radio Engineers” Protessional
Gromp on Production Technigues, Villa
Hotel, San Mateo, Calf.

June S5-6—Annuval Meeting of the Army
Aviatiom Assn. of America, Shorcham
Hotel, Washington, D. C.

June 5-6=10th Annual Maintenance & Op-
erations Meeting, Reading Aviation Serv-
ice. Ine., NMunmicipal Airport, Readinge,
Fa.

June 8-11=Semiannunal Mecting and Astro-
nantical Fxhibition, Amcerican Rocket So-
cicty, El Cortez Hotel, San Diego, Calif.

June 12-21=25rd French Internatiomal \ar-
Show, Le Bourget. Pans, France.

June 13-23=International Conference  on
Information Processing, UNFESCO Tonse,
aris, France,

June 14-18=Semiannuoal Meeting, American
Socictv of Nechanical Engineers, Chasc-
Park Plaza Hotel, St Lows, Mo,

June 16-17=Industrv  Missile and  Space
Conference, Sheraton-Cadillac Hotel, De-
troit, Mich, Sponsor: Miehigan Acronan-
tics and Space Assn.

June 16-19—National Snmmer Meeting, In-
stitute of the Acronantical Sciences, Am-
hassador Hotel, Los Angeles, Calif,

June 18-20=15th Annual Nectimg, Inshitute
of Navigation, U, &, Merchant Mamne
Academy, Kings Point, L. 1. N 3

(Continued on page 6)
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AN INTEGRATED TIMING SYSTEM FOR
TRACKING AND CONTROL OF MISSILES

1. mFan§

aulful phnanely
e .
' Falsi il-rh-:"'
I""' ik B Elpmgpl ﬂ..l".ll LR ]
|'F|I'II 1 II a4l

100 e B0 Eh 10" Epf i puile irmle  damle
p § i

{_'"_“_l

l"'ll i ﬂ.-l.u.l 18

i TH ARy =PRSS
Fid I rimiian

CATHOOHE
IgLLgiwie

pafy

L% 3 4 4 3 ,.L‘.':.::'};: j

WA
EECTTWiE

R — e

Baliiy i -

1T R p—
— AP ARATE hekC s 1... ! ! A ! \ 1-7 P pam—
u

=i - ' wigrem!
.H- D_‘- I’:l'“ 1“‘""':. Igi|
[ —

OLCINLATOR | m | el e ¥ 0 p i—m=— MIiVER Tevm poalim miliee—
a | L T
! ' Fredeomiy #ipiideia Foin malis —u— ]
L] ] —
|y [ T T R R T R FERg—
Iri@e fBurdEcican I
—_— —
schemalic diogram of Cenlral Timing Station
L i
: L {
B
= L
a i
= L]
' |
=
b

The Hycon Eastern Integrated Timing System, when used
as a central station timer, meets the requirements of most range
instrumentation with one comprehensive unit, At pre-programed
times during the shoot, time markers are supplied to recording
instruments and switching pulses are supplied to recording and
control instruments located in remote slave stations.

At the heart of the Timing System is the Hycon Eastern
Ultra Stable Oscillator with guaranteed stability of one part in
10° and even greater stability in actual practice. A WWYV Re-
cerver corrects for drift error of the time base oscillator over
long time periods and a time scale is available with resolutions
accurate to 1 microsecond

Solar or sidereal time is displayed visually and is available
for both input to automatic computers and as an index to data
being recorded during the test run. Capable of operating any-
where in the world, this system is also suited for astronomical
measurements and navigation systems.Write for Bulletin TS-00.

Tomeorrow's Ts'mfug Systems . .. Tﬂdﬂ_}'

HYCON EASTERN, INC.

75 Cambridge Parkway Dept. W Combridge 42, Mass.




in rocket-engine and missile testing...
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CompuDyne NOZZLE ACTUATION CONTROL SYSTEMS
GIVE ACCURATE IN-FLIGHT DATA—ON THE GROUND!

Missile engineers can get a prohtable rocket run
for their time and money with a new, CDC-
developed Nozzle Actuation Control System.,

Litilizing computer-controller techniques and high-
speed. high-force, electro-hydraulic actuators, the
system permits accurate, dynamic testing of nozzle
seals, stroctural integrity and the dynamics of the
missile gimballing system during static engine tests.
With “push-button™ convenience, a tape-fed pro-
grammer issues piich, vaw and roll control correc-
tion signals as they might occur in the course of
actual missile fhight, The svstem’s positional resolu-
tron and repeatability are better than one part in 1000,

Delivered as a complete, performance-gnaranteed
package, this CompuDyne Control System s one of
many dvnamic test systems developed by CDC for
the aircraft, missile, and rocket industries, Included
are svstems for Rocket Fuel Control, for Structural
Louading of Airframes, for Blowdown and Contin-
uous Wind Tunnels. Diverse in function, the sys-
tems have one thing in common: they have all been
butlt upon a broad bas¢ of theorencal Enowledge
coupled with practical experience 1n the very spe-
clalized feld of dvnamic control.

For further information on Compu=
Dyne Contral Systems for missile
and rocket tesling, wrile, wire or
telephone.

Representatives in Mojor Cities

CompuDyne Corporation

{Formerly CDC Contral Services, Inc.)
Manufacturers of Compiter-Dymamilc Procesy Control Systems

401 S. Warminster Road, Hatboro, Penna.

Baolle TR

AVIATION CALENDAR

(Continued from page 5)

June 21-26—Summer-Pacific Ceneral Meet-
Em:: and  Air 'I'r.-|||~.|1n:3rl'.'5|til-l| Conterence,
American  Institute of Electrical Engi-
neers, Olympia Hotel, Seattle, Wash,

June 23-25=33rd Meeting, Awviation Dis
tnbutors and Manufacturers Assn. St
Francis Hotel, San Francisco, Calif,

June 24-26—Second National SVIIpOSIm,
Nuclear 111:]1%’[:}' Dwvision, Instrument
society of America, ldaho Falls, Idaho,

June 29-July 1=Third National Convention
on Military  Electronics, Sheraton-Park
Hotel, Washington, D. C. Sponsor: In-
stitute of Radio Engineers' Professional
Group on Military  Electronics.

June 29-July 3—Summer seminar on Plas
tics—Its Mechanical Properties, Design
and Apphcations, Pennsyvlvania State Uni-
versity, University Park, Pa.

July 1-10=L1. §. National Soaring Competi-
tion, Harns Hill, Elmira, N. Y.

July 4-8—=All-Woman Transcontinental Air
Race from Lawrence, Mass., to Spokane,
Wash, For mformation: All-Woman
I'ranscontinental Air Race, Inc., 2611
IZast Spring St., Long Beach 6, Calif.

July 16-17=Third biennial joint mecting,
Racho Technical Commiission for Acro-
nautics and Los Angeles Section of the
Institute of Radio E'TH%,:IIIILA'T!-- Ambassador
[Hotel, Los Angeles, Calif,

July  28-29—Quarterly  Repional  Mecting,
Assin, of Local Transport Airhines, West-
ward Hotel, Anchorage, Alaska.

July  30-31—=0uarterly  Regional  Mecting,
Assn, of Local Transport Airlines, Iair-
hanks, Alaska,

July 30-31—=Sixth Annual Symposinm  on
Computers and Data Processing, Denver
Research Institute, Stanley Hotel, Estes
Park, Colo,

Ang, 4-5=Sccond Annual Western Regional
""-[utllli_:, \merican Astronautical Socicty,
\imbassador Hotel, Los Angeles, Calif,

Ang. 5-7=William Frederick Durand Cen
tennil Conference on the problems of
hypersonic and space flight, Stanford Uni-
versity, Stanford, Calif,

Ang. 17—=First National Ultrasonics Svmpo-
sitnm, Institute of Radio Engineers’ Pro-
fessional Gronp on Ultrasomics Engimect
mg, Stanford University, Stanford, Calif.

Ang. 18-21—\Western Electronic Show &
Convention, Institute of Radio Fngimeers,
Cow Palace, San Francisco, Calif.

Aung. 24-26—CGas  Dynamics  Symposium,
Amencan Rocket Society, Northwestern
University, Evanston, 111,

Ang, 31-Sept. 5—=10th Annual Congress,
International  Astronautical Federation,
Church Hounse, Westminster, London.

Sept. 2-4=1939 Cryogenic Engineering Con-
ference, University of California, Berke-
ley, Cahif.

Sept. 7-13=1959 F:]tnh:lnrnsﬂ! I"'ij-.l'm_{ [ 1s-
play and Exhibition, Society of British
Aircraft Constructors, Farmmborough, Eng-
land.

Sept. 16-17=1939 Engine and Operations
symposinm, Ainwork  Corp.,,  Millville
o

Oct. 12-16=15th General Convention of
the International Aar Transport Assn.,

Tokyo, Japan.
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From Crosley...
Command Receivers
for Drones

and Missiles

Designed and manufactured by Aveo’s
Crosley Division, Command Receivers
are standard equipment aboard most
of the nation’s missiles, Their job:

To receive and aet upon instructions
from the ground to destroy the missile
when 1fs flight path indicates the
missile has gone awry.

In a missile configuration, the Command
Receiver weighs only 12 pounds, has
three channels and incorporates a
decoder and power supply in a simple
pressurized package.

A second version of the Command
Receiver, employing 12 channels for
radio communiecation, is used in high-
performance drones and decoys. In such
applications, the Command Receiver
actuates control surfaces, directs engine
operation and opens the recovery
parachute—all by radio-conveyed
instructions from the ground.

A Product of Crosley Engineering,

the Command Receiver has proven itself
for the future by the job it is doing

in the missiles and drones of today.

For more information, write to:
Vice-President, Marketing-Defense Products,
Dept. W-59, Crosley Division, Aveo Corporation,
1329 Arlington Street, Cincinnali 25, Ohio.

' T o Sl Y - IT i AN
Lt ow .

Unusual career opportunitias for gualified scientists and enginsers . . . writs Avco/Crosley today,

Avco%)rosley

Waelghing only 12 pounds, Crosley Command Receivers direct
~ destruction of off-course missiles, control drone recovery.
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Ihis 15 the twentieth of a series of advertisements dealing
with basic focls abowt alloy steels. Though much of the
information is elementary, we believe it will he of fnterest
to many in this field, including men of broad experience whe
may find i wseful to review fundamentals from time to Lime,

Ilame-Hardening Alloy Steels

When the surface of steel is sub-
jected to direct application of lame
and heated above the transfor-
mation range, then hardened by
quenching, the process is known as
flame-hardening. Its primary pur-
pose is to surface-harden without
affecting core properties, Jets of
flame are played directly on the
steel, and hardness penetration can
be made to vary considerably. Usu-
ally in alloy steels this depth will
range from 0.03 to 0.12 in., the
actual figure depending upon the
method of heating and quenching
used.

Unlike carburizing, flame-harden-
ing does not involve the absorption
of extraneous elements by the steel.
There 15 no alteration of the chem-
ical composition. To put it simply,
the steel must have its own self-
hardening characteristics; cannot
be dependent upon carbonaceous
salt baths, gases, ete.

Flame-hardening 1s not a substi-
tute for the econventional furnace
method. Each has its uses. The par-
ticular virtue of flame-hardening is
that the flames can be directed to
localized areas. The furnace, on the
other hand, is generally more eco-
nomical and feasible when parts
produced in large quantities must
be hardened all over.

BETHLEHEM STEEL

Any typeof hardenable steel, alloy
or carbon, can be flame-hardened,
and there will usually be no scale
or pitting. The alloy content is the
governing factor when determining
the quench. In some cases a rapid
quench 1s required; in others, it can
be as slow as air-cooling. Tempering
presents no problems, for flame-
hardened steel can be tempered as
if hardened to the same point by
other methods.

A list of typical flame-hardened
parts would include such familiar
items as gear and sprocket teeth,
and certain types of cams and rollers,
shoe treads, ete. This list 1s by no
means exhaustive; it could include
many other parts that often require
a localized hardening treatment, es-
pecially for wear-resistance.

When secking information about
flame-hardening methods, please feel
free to consult with our technical
staff. Bethlehem metallurgists will
gladly cooperate, and vou can de-
pend upon their suggestions. You
can rely on Bethlehem, too, as a
source of alloy steels, for Bethlehem
makes the complete range of AISI
standard grades, as well as special-
analysis steels and all carbon grades.

BETHLEHEM STEEL COMPANY
BETHLEHEM, PA.

On the Pacific Coast Bethlehem products
are sold by Bethlehem Pacific Coast
Steel Carporation. Expor! Distributor:
Bethlehem Steel Export Corporation

First with commercial trans-ocean

jet service using U.S.-built planes,

Pan American has halved flying time e
; * ii"ﬂ-‘l..

between world capitals and other major |

cities. The 600-mph-and-up speed at f :

which Boeing 707 jets fly. accents the ,

l
need for top reliability of air-naviga- \

tion, radio. other electronic equipment |
-

... and all tubes and components.

FAN A
AN IR ’

() '

3 = G. F. SHEPHERD, Fgremnn—CnmpnnEnT Everhuul,

— -.l."'h_.__ = Sayg:
.y % Pan American World Airways System:

“Our fast jet flights call for the dependable
performance 3-Star Tubes like this give!”

(A
3 . i 3
| 52 the second hand of your watch that ticks “They’re manufactured for the needs of the

off the miles when you travel in Pan Ameri-
can’s big jet planes. To maintain our fast
schedules. pilots and co-pilots are guided by
electronic equipment of the most advanced
type now available.

“A ‘something extra’ guards the reliability of
this equipment . . . G-E 5-Star Tubes. We've
used them for many years in our piston planes.
We know they're dependable. know they will

outperform and outlast regular receiving tubes.

new super-swift air age. So . .. Pan American
employs General Electric 5-Star high-reliability
tubes in critical sockets, to make jet travel
still safer, surer, more punctual.”

g # #

See your nearby General Electrie tube dis-
tributor for 5-Star types! He gives “jet” de-

livery service!

Distributor Sales, Electronie
Components Division, General Electric Com-

pany, Owensboro, Kentucky,

Frogress [s Our Most Important Prodvct

GENERAL ELECTRIC

2=31 1102



Heating Blankets
and other Woven Heating Elements by SAFEWAY

can make youﬂ@ problems OLD problems!
SOLE

Be it the frigid altitudes at which manned aircraft
fly, the cold, trackless space domain of missile and
satellite, or the icy arctic wastes of DEW Line in-
stallations — it's always “winter” somewhere.

Environmental temperature problems commeon to this
kind of “winter" beset fuels and lubricants and
hamper the operation of many types of sensitive
equipment.

But SAFEWAY dispels such problems by packaging
controlled heat for application everywhere. Among
the wide varniety of heating blankets and woven-wire

For your copy of a
fact-filled folder,

please wrile:

heating elements which have been engineered by
SAFEWAY to meet exacting specifications are;

heating elements for launching equipment and
for airborne gyros, cameras, computers, servos

and batteries — for missiles or aircraft

de-icing units for airfoil surfaces

heating elements for all types
of ground support equipment

defrosting units for industrial
and commercial refrigeration

heating blankets for honeycomb
and metal-to-metal bonding

SYSTEM
RELIABILITY
ASSURED

'.Ir'.:- o d M Ey o L. A "'_-__
WITH MAGNETIC AMPLIFIERS, INC.
SOLID STATE-STATIC PROGRAMMER

Programmer equipment which provides a flow of
unerring functional commands—accurately spaced in
time—is mandatory for successful operation during
the critical count down phase of missile launching.

The Automatic Sequencer shown utilizes a Stat-
pack™ system and occomplishes precision timing,
switching and verification. > Sequentiol count down
commands are initiated by the Timing Unit, capable
of counting down from 999 seconds in 0.1 second in-
tervals with an accuracy of 1%.=> The Switching unit
picks off the time points, and employs Stat-Pack®
magnetic switches to control 27 functions—at 20 watts
output per function. Visual display is provided for
Initiote and Response for each function,

Automatic monitoring of each function is accom-
plished by the Verification Unit. It provides response
signals for recognition of compliance for each func-
tion, and will halt sequential commands upon non- _
compliance. The Automatic Sequencer is the latest s L e —
addition to Magnetic Amplifiers, Inc. proven group g
of Sclid State—Reliability Assured Systems,

MISSILE CHECHKOUT EQUIPMENT
SIMULATORS
STAT-PACK® SWITCHING SYSTEMS

SPACE AND SUBMARINE AUTOPILOTS
2Registered Trademoark

."'l-___j B
' | "
ALY I\ HEAT
If it has to be heated (and the “it" can =u DR fl BR B LW AH /5 Wi ELEMENTS
an SAFEWAY engineers to study your o - = = R | | INC.
problems carefully, and — without any i. z/

obligation — submit an appropriate Middietown, Connecticut

: 680 Newlield Streat
recommendation,

11
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Engineering aircraft components
tOo meet the needs of modern speeds

More strength and efficiency with less weight . . . that's the story of the ever-increasing demands
in today’s and tomorrow’s aircraft performance requirements.

Through vigorous design research, and constant developments in structural concepts and materials, Rohr
engineers are keeping up with . . . and ahead of these demands in the production of aircratt components.

It's another reason for Rohr's position as leader in the design and production of major components for flight.

AIRCEAFT CORPORATION

MAIN PLANT AND HEADQUARTERS: CHULA VISTA, CALIF; PLANT: RIVERSIDE, CALIF.; ASSEMBLY PLANTS: WINDER, GA.: AUBURN, WASH.
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Reliable RADAN 500

F 'r.F Fa p g
GPL. s new commercial Doppler system

RADAN 500 Doppler radar, GPL's all new ARINC system for airlines, =

offers the reliability and longevity of service that only 13 vears of direct
Doppler experience can insure, . -reliability resulting from flight-proven
designs based on 10 years of product improvement programs, service
feedback on more than 1,500 operational GPL Doppler systems,
and speclal attention to the design and maintenance philosophies of
commercial airlines,

SELF-CONTAINED: Ground speed and drift angle, displayed directly,
continuously, and accurately — over the poles, over occeans, aver any
terrain, day or night, good weather or bad ~— pravide a dramatic
extension of airline capabilities and important operational savings.

VERSATILE: Outputs for navigation com puters, flight directors, autopilots,
remoie indicators, and attachments. Write to the world's most
experienced Doppler manufacturer for further details on RADAN 500,

ANTENNA

RECEIVER-
TRANSMITTER

INDICATOR

FREQUENCY
TRACKER |

A |
GENERAL

PRECISION |
COMPANY |

APPLICATIONS ENGINEERING SERVICE FaCIiLITIES SPARES |INVENTORY

GENERAL PRECISION LABORATORY INGORPORATED, Pleasantville, N. Y.

A Subsidiary of General Precision Equipment Corporation



BASIC BUILDING BLOCKS
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Navigational Computer

SERVO SYSTEM COMPONENTS

« Servo Motors—Frame
Sizes 5-25

« Synchros and Resolvers—
Frame Sizes 5-25
Toachometers—Damping,
Rate, Integrating
Transistorized Amplifiers
—High Temperature
2.0-16 watts

Synchros—5ire 25320 sec. max. error

COMPUTERS

J

» (Great Cirele Course
and Navigational

« Inertial Position

» Guidance

» Analog and Digital for
Missile Applications

Miniature Floated Gyro

GYROS

&

» Rate-flonted Integrating;
Spring Restrained

o Vertical—Miniature,
Self-Contained

» Two Axis Free For
Missile Control

e Directional, Conventional
and Roll Stabilized

3 Gyro, 3 and 4 Gimbal
Platforms

o North Seceking Theodolites

MICROWAVE

Antenna Array

14

GHJJ

» Waveguides, Strip
Transmission Lines,
Ferrite Components

» Radar rf and Antenna
Assemblies

« Transponder Systems,
Target Simulators,
Test Sets

« Traveling Wave
Assemblies

HYDRAULICS

¥

Servo Valves

* Two moving parts
* Anti-clogging —
over size orifices,
high pressure clearing
* Flow rates—0-5, 0-10 gpm

Sysfems

For hi-performance
hydraulic or pneumatic
missile control,

G100 Series Serve Valve

INERTIAL GUIDANCE

Components inelude
floated gyros, single and
two-axis mccelerometers,
first and second integra-
tors, computers, Com-
plete systems in produe-
tion for major missile
applications feature high
accuracy, long-term re-
liability, light-weight
construction.

25 Ib. Inertlal Platfarm

GROUND SUPPORT

Completely integrated
ground support equip-
ment based on unique
Kearfott test equipment
moduoles for analog or
digital, manual, semi-
automatic or fully auto-
matic testing of compo-
nents, sub-systems or

systems.
Digital Logging System .,

Engineers:

Kearfott offers challenging opportunities in
advanced component and system development

A
GENERAL
ﬁﬂ!ﬁtf PRECISION
COMPANY

KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. I
& whiidiary ol General Precivion Eguipment Corporation
Laley ond Engineering Olficen: 1500 Main Avenve, Clilios, M, ),
phidweil OHlice: 73 W, Calendor Avanue, Lo Gronge, lilinain
Soull Ceatmgl OMigs 5711 Denton Drive, Dallor, Teso
Weil Coir Office: 243 M. Vinedo Averue, Poiodero, Colilosnia

“(" Series
Fuel Coupling

Instrument Mount Clamps

More than 450 different parts are now avail-
able from stock in the new Morman warehouse,

MARMAN

MARMAN

Quick, Off-the-Shelf
Delivery of Quality Clamps,
Couplings, Joints

CONOSEAL loint

With the completion of @ new warehouse,
Marman has initiated a unigue inventory
program for off-the-shelf delivery of many
types of Marman Products.

Mow, aircraft/missile engineers and
buyers can select high quality Morman
Clamps, Couplings and Joints from stond-
ardized styles . . . for immediate delivery!

BETTER SERVICE

This new inventory program is designed
to provide better service to all of our
customers. By ordering stondaordized prod-
vcts for fastening and joining, wherever
possible, monufacturers can eliminate the
extensive lead time normally needed for
tooling and production.

WIDE SELECTION OF STYLES AND SIZES

At present, 10 basic Marman Products

(shown above) fit into this inventory pro-

!

V-Band Coupling

Large Diameter
V-Band Coupling

gram. These clamps, couplings and joints
are now availoble in o wide ronge of
stock sizes, styles ond materials that include
458 separate part numbers. As other
products adopt to standardization, they
will be added to this list.

IMPORTANT COST SAVINGS

Another very important customer ad-
vantage is the reduction of umt costs of
inventoried items, This is possible because
special production dies, inspection gouges,
etc. are not required; optimum production
runs can be scheduled; better volume pur-
chases of manufacturing materiols con be
mode. All of these savings are reflected in
the new off-the-shelf prices.

Full information on this inventory program
including ports specifications, sizes, ma-
terials, and prices is now available.

CONOSEAL & an Aesroquip trademark

Mail this coupon for full details.

Mome

Morman Division, Aeroquip Corporation AW.5
11214 W, Exposition Bivd,, Lod Angeles 44, Calif.

Pleose send me full details on the new Marman inventory program,
| am interastad in | design [ procurement

Title

Company
Address

City

T S — *—_"—-A

lone_______ Siole

15



The Navy’s Versatile Vigilante

...an all-weather attack weapon system with unlimited talents for limited war

Versatility means the ability to do several things well
— but frequently not to excel in any one of them.

Not so with the Navy's new A3J Vigilante, It can
perform a wide variety of missions — yet its sharply
inereased performance in each would justify building it
as a single-purpose airplane.

This is the kind of versatility that hurdles the high
cost of today's To-percent-electronic weapon systems. .,
provides the right muscle for every mission..,turns
minimum budgets into maximum a1 power,

With Vigilantes aboard its carriers, the Navy will have

globe-ranging power to contrel limited war—from
brushfire to tinderbox.

For the Vigilante will deliver any weapon — bomb or
missile, conventional or nuclear —day or night, 1n any
weather, at any attitude, from any altitude, a full thou-
sand miles from its carrier. No target can hide from its
radar eve, It ean be used as a rapier in limited war. ..
as a bludgeon in all-out conflict.

The Vigilante 1s now 1n flight evaluation for the Navy.
Designer and builder: the Columbus Division of North
American Aviation.

THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC.

J
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for critical éveldihg'

P« H Combination
AC-DC Welders

with ON-OFF automatic
high frequency

These dual-purpose welders are ideal
for super-critical welding because
they offer you:

* pre-set gas and water timing

* foot-operated remote heat adjustment and
primary contactor control

* high-frequency intensity and phase-shift rheostats
* ON-OFF soft start

* specially built sequence timing for any
requirement

Get the complete work- and money -
saving story. Write to:

HARNISCHFEGER
WELDERS - ELECTRODES - POSITIONERS

Milwaukee 45, Wisconsin




viation Week

Vol. 70, No. 21

May 25, 1959 Member ABP and ABC

Including Space Technology

EDITORIAL OFFICES: Mew York 36—330 W. 4Jnd 5t., Phone: LOngacre 4-3000 (Nights LO 4-3035) Washington 4, D. C.—MNational Press Bldg., Phones: NAtional B-3414,
REpublic 7-6630 Los Amgeles 17—1125 Waest Sixth St., Phone: HUntley 2-5450 Dallas 1—1712 Commerce 5t. Phone: Riverside 7-5117 Evropean Office—1 rue du
Temple, Geneva, Switzerland, Phone: 32-35-63

PURLISHER. - o052 Kbk We. mhartioy - New Space Tempo May Increase Support for WS-11T 26
Th . AP .....Robart B. Hotz : : : : ;

> Series of satellites contemplated to circle earth in polar orbit to
MANAGING EDITH!T ..... William Gregory provide continuous surveillonce.
EUROPEAN EDITOR...... David A. Anderton . L
WASHINGTON. ... .....o.... Cecil Brownlow CAB Defines Transpacific Ground Rules. .......... 38

NEW YORK. .Robert |, Stanfield, Harry Raven,

Herbert J. Coleman > |ssues to be resolved and the geogrophical scope detailed; final

LOS ANGELES. Irving Stone, Richard Sweeney,
Russell Hawkes, William 5. Reed

ST R e T [Craig Lewis
ENGINEERING.). 5. Butz, Ir., Michael Yaffee
AVIONICS. ..Philip J. Klass, James A. Fusca
COMGRESS. . Katherine Johnsen, Ford Eastman
SPACE TECHNOLOGY...........Evert Clark

TRANSPORT. ... .Glenn Garrison, L. L. Doty,
Robert H. Cook

ruling may settle polar dispute.

How Martin Static-Tests Titan ICBM. . ... ... ... . 88

> Test program is major factor in attaining speed with which Titan
missiles have been readied for flight.

SPACE TECHNOLOGY

AIR TRANSPORT

Increased Support for WS-117.. .. .. 26 CAB Defines Transpacific Ground Rules 38
................ B | o
:3:,‘:;;”:&”5 Erwin j”; ._I;L: STL Probes Missile Defense Methods.. 55  Aeroflof to Evaluate Decca System. . . 29
""""" i Space Survival Studies Urged. .. .. .. 65  ALPA Dispute Over Cockpit Duties... 38
?“THETT::H'I'E“"' £ "'E“:'*T*H‘I' bl Nose Cone Shows Re-Entry Effect.... 30 CAB Upholds Mutual Aid Poct...... 39
:f‘r A' AL F“?:n'lh"i“ n;’ d sfl:h 'a: NASA Bidders Meet .............. 34  Supersonic Airliner Flight Plan.. ... 40
25512: etk ottt Ty NASA Details Contract Awaords. .. . .. 37  Local Service Vote for Subsidy Rate .. 41
oo R e i ford DC-8 Repaired After Hard thmI!mg. s :;
DITORIAL ASSISTANTS. . . ... Mariorie Nall, Jet Fores Called CAB Problem. .. .. :
e Assllbsr‘;'.:nnr:rih“m H:rrl;g:n: Todd MISSILE ENGINEERING MATS to Contract With Carriers. ... a6
LIBRARIAN . ooiinvesasinine Eleanor Milano How Martin Static-Tests Titan...... 88  Aeroflot Improves Ground Handling. . 47
Atlas Design Permits Varied Bases. .. 102  Southwestern Cities Vie for Trunklines 351
FOREIGN NEWS SERVICE Atlos Fuel Tankage Fobrication..... 112  Executive Solories Detoiled by Carriers 52
Titan Control Sequence ......... .. 28 Shortlines ......... i w  ca 49
EDITOR v v sunerrssnpanciaas John Wilhelm Nike Colled Virtually ‘Obsolete’..... 31  Airline Observer ................. 49
LONDON. . ..ccummnmnsarsne. John Tunstall Versatile Missile Targets Studied. ... 32
;::l:: .................. Enh:'lrl E HFT]TE” MANAGEMENT
..................... orrig Relivzer 2 -
MEXICO CITY e Wi AERONAUTICAL ENGINEERING Lockheed Plans to Acquire Stavid. ... 28
"""""""" 1 Renegofiation Act Extension Protested 30
TOKYO.....00vnns N — Sal Sanders CH-1C Demonstrates Stability. . . .. .. 80 - tetad 31
Hound Dog A3J-1, F4H.1 Details.... 67 Defense ldeo Requirements Listed . . . .
DOMESTIC NEWS BUREAUS Pyrophoric Fuel Cuts Ramjet Weight. BS Hnﬂ: to Establish WEl:lp!mi Bureau. . .
X-15 Rockets Ready for Installation. . 87  Services Worn of Deficits. ... ceeee 69
ATLANTA 3......1301 Rhodes-Haverty Bldg. ; Who's Where ................ S e
CHICAGD 11......... 520 No. Michigan Ave, Industry Observer ................ 23
CLEVELAND 15..........1510 Hanna Bldg. AVIONICS :I'ushuﬁgfnn Roundup ........ .04 gg
i b DETROIT 26........... B5& Penchscot Bldg. Micromodules Resist Heat, Radiation. 115 ews Digest ........ 0000000
MOIIG mlleﬂ ﬂ'e fli{)ll] L-Arﬂ 0]1 HOUSTON 25........ .1303 Prudential Bldg. Computer Combines Navigation Duties 124 AMC Contracts ................. 101
S t:: b SAM FRANCISCO 4............. 48 Post St Filter Contar ..o cnvisnnsonnes VD
* H ' 5 SAFETY
- Absorber Seats Studied ..... 136
in Honeyvcomb brazi BUSINESS FLYING s -
_ J1 ¢ ,
}7 - llg ARXERTI mﬂ?ﬂalanchard, Ir, Vanguard 2C Neors Completion. . ... 129 Colendar .......... A 5
ATLANTA. .. .cvvuvunnssnsssscRe Ho Powell Private Lines ........ BT 135  BeHEEE: v ieniinae oo s i 150
- 2 . . ; . . " BTN s sens s nan A. C. Boughton
Tln!,l Caamn ]1';:1'" H 1{1’( about UsINE Argon -:Tml'rl?]lﬂ}' LLINDE 15 lrt:|11|1|v|}' vr|l_|;1|||1ﬂ| Lo !H‘I'IHT]‘II this serv- CHICAGO and ST. LOUIS......l. 5. I;E:s?ullu, EDITORIAL
from the people who make it—Linde Company. iee because of its extensive work with honeycomb R C, Jyckman Canadian Aviation’s Fifty Yeors.. ... 21
This =as 1s well t'-it"lh“illt*{l 3 b l|lt‘ hest atmos ]-|||'1“1: I'-1hri¢--uur~ and 112 experience in the u‘m][:rtin:; AR Sy m T AR i ¥y Joamion
{. ]‘ Fh, ] ]‘ r.- Y ; | r,di_ .- t ‘_'i_ e Lan ”‘- '_1‘“]' " : II. X 'i | ' i T A ] BALLAS, i isassnsinapsnssanscis T. Wood COVER: California Institute of Technology’s radio telescope station 15 In
or honeycomh hrazing. Yet some abricators may handling and storage of inc IL':III.I1 gases. For al PENVER. .oovivinsiovsnna Jjohn G. Patten Owens Valley, six miles north of Big Pine, Calif., which is 250 mi, north
he using far greater volumes than they actually |_n‘T||{'.ll:f.‘-'.'ul'ur;mn.'.Il.lniuhnp||{'I'|::t,r'.'r_r1lu]._:]'c[rl.!\":'lr .--1-!. LU;F:I-:;ELE! C IF.Er;..\r:RH-u T;ET of Los _‘I;I]_i_;r-l-r::.‘ The twin 90-ft, rudio telescope dishes are mounted on
need. L”“!'[: Company. Division of [-'II”“” '_["'"'I"'I"" {*3"1 "'B.’ 7. ‘Brennan, C. A. Ransdell tracks and can be brought in close proximity or moved as far as 1,600 ft.
This is where LINDE can help in reducing costs, poration, 30 East 42nd Street. New York 17, N. Y. NEW YORK.....M. J. Storz, J. M. Grinton apart, The $1.5 million installation, which is used to make interferometry
LiNDE’s “three-phase”™ concept of argon applica- In Canada: Linde Company, Division of Union BHILADELPHIA. ). D. Willis, W. L. bl measurements, is operated by California Institute of Technology for the Ofhce
tion includes: Carbide Canada Limited. SAN FRANCISCO. .........William Woolstan of Naval Research.

Providing a ready supply of gas to the specifi-
calions you require:

Maintaining purity during distribution within

PROMOTION & RESEARCH MGR..C. €. Gersna

RESEARCH AND MARKETING
Mary Whitney Fenton, lacqueline Gonnet

PICTURE CREDITS
Cover—California Institute of Technology; 26, 27, 88, 89, 93, 103 (top}—USAF; 30—Avcoo;

12—Beech, Aeronca; 47—Sovfote: 35, 56, 57, 61

Space Technology Labs, Inc.; 6F—Lockheed

a0, B1—Cessna; B5—Allison Div.; 87—Bell Helicopter Corp., Fiat; 10Z2—Aviation Week: 103,

Our plant . BUSIMESS 105, 108, 112, 113—Convair; 115, 116, 119—General Electric; 123 (bottem)—U. 5. Navy,
youl ]j]*"" 7 S on 124—Librascope; 129, 130—E. J. Bulban,

e i ” i t X BUSIN c+vsnsse-do G, Johnson

Getting maximum results from the argon used. CIRCULATION MAMAGER. . ......T. J. Lucsy = T — —

“Linde™ and “Union Carbide” are registered trade marks of Union Carbide Corporation.

ASST. BUSINESS MAMAGER ..W. V. Cockren
PRODUCTION MANAGER........F. A. Dube

AVIATION WEEK. May 235, 1939

78,715 copies of this issue printed

19



I

i

¥

I

|

I
1
1
i
I
1
I
I

[ 1'-

1. SATELLITE
The rigid external skin of the weather The skin is mode of HK31A, magnesium-

2. SECOND-STAGE UNIT

‘ MAGNESIUM PRODUCTS

3. SPACER SECTION 4. TAILCAN

The skin is formed of AZ31B magnesium Agoin AI31B maognesivm olloy waos

EDITORIAL

Canadian Aviation's Fifty Years

Canadian aviation is marking its hftieth anniversary
this year. The first aircraft in Canada lifted oft the
frozen lake surface at Baddock, Nova Scotia, on Feb. 23,
1909. This Silver Dart biplane piloted by J. A. D.
McCurdy was significantly the product of a joint
Canadian-U.S. venture that established a pattern of
cooperation that still holds true today. It was in 1907
that Alexander Graham Bell founded the Aeral Fxpen-
ment Assn. with Canadians McCurdy and F. W,
“Casev”” Baldwin and, from below the border, Glenn
Curtiss and Lt. Thomas Selfridge on leave from the
U. 5. Army.

This was the beginning of the Canadian aircraft indus-
try that today is the third largest industry in the Domin-
ion, employing about 35,000 people and ranking ninth
in value of goods and services produced.

Canada contributed its share of top World War 1
fighter aces. Ten of the Royal Air Force’s 27 leading
aces were Canadians, and the names of Billy Bishop,
Ravmond Collishaw, W. G. Barker and Roy Brown
embroider the legends of air combat in the canvas, wire
and spruce era.

Between wars, Canadian aviation plaved a signihcant
role, as it still does, in opening up the natural resources
of the vast northern reaches.

The Canadian “bush pilot” with his pontoons and skis
making landing ficlds of the myriad wilderness lakes was
the pioncer prototype of all *.uhq:;qucnt endeavors to pry
open inaccessible territory from the air. Today, Canadian
aviation operators, many of them little known outside
their immediate areas, are performing spectacular jobs
in routine fashion where nothing but airborne vehicles
can operate. These jobs include the aerial supplv of the
DEW and mid-Canada radar networks; the suppressions
of the budworm blight that saved a multi-billion-dollar
paper pulp crop in New Brunswick; the construction of
a railroad by air supply to tap the Labrador iron deposits;
the construction of electric power lines bv helicopter to
harness hydraulic power to aluminum [midn{,hml mn
British Columbia, and the routine transport of people
and goods 1n all kinds of weather that keeps the Canadian

has also turned into a vear of crisis and question as to
the future direction both the RCAF and the industry
that supports it will take,

The fine production record of the Canadian aircraft
industry during World War I and its post-war perform-
ance have demonstrated an ability to compete success-
fully in the international market in a variety of ways.

For bush-tvpe transports with short ficld landing and
takeoft rnqmr-::mr:nta it has been hard to surpass the
de Havilland Canadian line of Beaver, Otter and Canbou.

In the art of adapting both British and Amernican basic
designs and adding a touch of its own that gives them
distinctive performance, Canadair has an impressive post-
war record with the Sabre jet hghter series using the
Canadian-designed and built Orenda engine, the Argus
anti-submarine patrol plane and now the CL-44 freighter
which recently found a market among. L. S. cargo hines.

The Avro Aircraft and Orenda I ngine divisions of the
British Hawker Siddeley gruu]] have EtmLL out boldly on
new designs with the Mach 2 Arrow all-weather ﬁtrhl;cr
the fHying saucer and the tremendous Imqumﬂ turhﬂ]ct
But the Canadian defense budget has found it difhcult
to support the nmunhng costs ﬂf any new research and
development program in the aernal weapons held. It 1s
indeed fortunate that USAF has continued to support
the Avro flving saucer project so that the validity of its
principles can be determined by experimental perform-

ance,

Possible Course

In view of the astronomic costs of modern research and
development in the areas of supersonic aircraft, missiles
and space vehicles, Canada’s wisest course mav be to
develop cooperative programs with both Britain and
the U, S., where the results of this basic research, develop-
ment, il["-:lg]] and testing can be applied to fairly well
proven hardware Jddptcd to meet Canada's spcuﬁc de-

fense and transport requirements. And, where U. §. hard-
ware such as the Bomare air defense missile 15 |1-uﬂ:h;|5r:c|
for Canadian use, it 1s obvious that Canadian industry

satellite is mode of mognesium alloy, thorium olloy sheet. This elevated tem- alloy sheet. Magnesium wos selected for  chosen because it is the world's lightest
AZNG. It is ploted with gold ond other perature olloy must withstond tempera-  its light weight and high strength-te- structural metal.
materials to reflect heat. tures of 700" F. ond obove. weight ratio.

must be given an opportunity to compete fairly for the

north and west on an operating economy.,
subcontracting and supply business associated with the

LIGHTWEIGHT MAGNESIUM SPEEDS
WEATHER ROCKET FOUR WAYS

The shell of the satellite and several parts of the Vanguard
Rocket are made of standard magnesinm-aluminum-zine
and magnesium-thorivm alloys., Why was magnesium
chosen for this project? Because it is the lightest commer-
cially available metal that could be easily fabricated—one
with a high strength-to-weight ratio and able to withstand
elevated temperatures encountered during flight. Magne-

sium allovs met these demanding requirements, as proved
by tests conducted by the Naval Research Laboratory in
Washington, D, C,

Write today for new illustrated brochure on aircratt, mis-

siles and rockets, Contact the nearest Dow Sales Office or

write to THE DOW CHEAMICAL COMPANY, Magnesium Products
Sales Dept.. Midland. Mich., Dept. MA1302X5-25.

THE DOW CHEMICAL COMPANY + MIDLAND, MICHIGAN
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RCAF Growth

During World War 11, the Royal Canadian Air Force
grew to a strength of 206,000 men and women and put
47 squadrons into combat operations overseas. Today,
it provides an air division of jet fighters with NATO and
s linked with USAF, Navy and Army units in the North
American Air Defense Command, with RCAF Air
Marshall C. R. Slemmon as vice commander of this joint
enterprise.  In tackling the air defense of the North
American continent from supersonic aircraft and hvper-
sonic missiles, the interests of Canada and the U.S. are
inexorably intertwined,

As is so often the case in aviation, what was orginally
scheduled as a year of celebration for Canadian aviation

AVIATION WEEK, May 25, 1959

weapon system. We suspect that Canadian industry
will have to be considerably more aggressive on an indi-
vidual basis to make adequate progress in this area.

One irritating point 1n this pi::turf: of the aviation
business on both sides of the border is the 124% duty
the U.S. imposed on Canadian-built aircraft sold here.
There is no similar Canadian duty on U.S. aircraft sold
north of the border, and we fail to see any valid reason
tor the continuance of this unreciprocated measure.

Just as 50 vears ago U.S. and Canadian citizens joined
i the Aenal Experiment Assn., to lay the foundations
of flying north of the border, so today thev must both
continue to work together for the defense of the North
Amerncan continent and the continued development of

its sound and expanding economy.
—Robert Hotz
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Barehand operation

Hydromatics FLO "BALL valves

Hydromatics valves are specifically designed to  ALL FLO-BALL valves incorporate Hydromatics
work at LOX temperatures ... with minimum effort.  unique 1009 flow efficiency characteristic.

Fast acting, 4 turn operation, provides maximum From simple manual valves to complex propellant
reliability with bubble-tight sealing. Never any  valves ... Hydromatics makes them all. Write for
freezing problem. Hydromatics exclusive thermal bar-  complete information on FLO*BALL valves for high
rier makes bare-handed operation possible atalltimes.  pressure, cryogenic, and corrrosive applications,

Hydromatics, Inc.

LIVINGSTON, NEW JERSEY « WYMAN 2-4900

WHO'S WHERE

In the Front Office

Charles E. Bartley, president, Rocket
Power, Inc., Mesa, Ariz., recently organized
subsidiary of The G abriel Co.  Mr, Bartley
formerly was president of Grand Central
Rocket Co. Also: Frank A. Manon, execcu-
tive vice president of Rocket Power.

Stephen M. Jenks, executive vice presi-
dent-engineering and research, United States
Steel E’urp ["[tl;-.hun:h Pa.

G. T. Willey, vice prLSLdLnE and general
manager  of The Martin Co.'s Orlandao,
Fla., df\'iﬁ-i{l!]. succeeding E. G. Uhl who
will return to the company's corporate staff
at Baltimore, Md.

Gordon S. Burroughs, vice president in
charge of the "'.hhttr'. and Industrial Elec-
tronic Systems Department, CBS Labora-
teries, Stamford, Conn.

R. C. Chilton, vice president-development
planning, Horkey-Moore Associates, 1or-
rance, Calif.

Richard T. Orth, vice president-planning,
Eitel-McCullough, Ine., San Carlos, Calif.

David B. Nichinson, vice president-engi-
neering, Kollsman Instrument Corp., Elm-
hurst, N. Y.

Dr. Jerry McAfee and Gen. K. D. Nichols
(USA, ret.), of Gulf Oil Corp., directors of
Callery Chemical Co,, Pittsburgh, Pa.

William P. Sloan, MAnager nF Ryvan Aero-
nautical Co."s Washington, D. C., office,
Vice Adm. Charles F. Coe (USN, ret.) will
assume new duties in the Washington ofhce
as executive advisor to the vice president-
military relations and military consultant to
Mr. Sloan.

Chester Spurgeon, acting chief of the
Ofhice of Public Affairs, Federal Aviation
Agency, Washington, D. C. Also: Lucius
W. Burton, acting director of the new Bu-
reau of National Capital Airports.

Dr. Bruce H. Billings, formerly vice presi-
dent and director of Baird-Atomic, Inc.,
appointed assistant director of research and
engineering, ]'J'L;:l‘irhnl_nt of Defense. Dr.
Billings will be in charge of Special Projects,
reporting directly to Dr. Herbert F. York.

Honors and Elections

Maj. Gen. Joseph D. Caldara, director of
flight safety research for the Air Force, has
received the Monsanto  Aviation  Safeby
.-"l..u':ard for 1958 for having made the year's

“most significant and lasting contribution to
aircraft operating safety.’

Peter Masefield, managing director of
Bristol Aircraft, Ltd.. has I'.u..Ln clected presi-
dent of the Royal Aeronautical Society, suc-
ceeding Sir Amold Hall, chief executive of
Hawker f‘itﬂdclu}', Ltd.

Changes

Conrad Kunze, assistant to A. C. Esen-
wein, executive vice president of Convair
Division of General Dynamics Corp., San
Thu.,u Calif. He will coordinate engineer-
g and pmdu{tmu methods in Convair's
four operating divisions. Wilbur E. Emish
succeeds Mr, Kunze as manager of im:lmtri:ll
engineering at Convair-Fort "Worth.

{GGIIIT!I'IHL{J on page 135)
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INDUSTRY OBSERVER'

» Watch for an announcement soon of a licensing agreement between
Rolls-Royce, Ltd. and the Allison Division of General Motors Corp. for
manufacture of the R.B. 141 bypass engine in this country. R.B. 141 is in
the 12.000 1b. thrust class and is slated for use in the de Havilland 121
medinm-range jet airliner. Biggest U. S. interest in the Rolls-Royee R.B.
141 is for possible application in the Douglas DC-9 medium-range jet
transport design.

P Martin Co. has designed a lunar housing simulator that would allow
studies of men and equipment under conditions similar to those they would
encounter at a moon base. Outer chamber would simulate space environ-
ment, allow study of techniques for transferring between free space and
the artificial lunar environment.

» Soviet development of feeding methods for use in space capsules includes
a mixture of liguehed meats and milk l:rmdur:ts with the consistency of a
thick chocolate malted milk and carried in a can with a tube attached.
Another mixture of ham, cheese and bread has been reduced to the con-
sistency of toothpaste and is carried in a squeezable tube.

» Swiss air force technical decision on new equipment is expected within
the next two months. Evaluation teams of pilots and technicians have just
completed testing the Dassault Mirage 3, last of a series of aircraft flown and
evaluated. Possible contenders include ﬂit Swedish Saab Draken, Italian
Fiat G.91, Grumman F11F-1F Super Tiger and the Lockheed F-104.
Reports are that tests of the Mirage were highly favorable.

» Navy is considering the General Electric 2,570 shp. T64 turbine engine as
a possible powerplant for an aircraft to fit into its * *.Imu-pl.m-: cmm-:pt and
provide a platform for the Eagle long-range air-to-air defense missile now
under development. T64 also may be used by Navy in an STOL version of
the Grumman S2F search plane.

» Reaction control simulator for research and training of space pilots has
been designed by the Martin Co.’s Denver Division. Spherical chamber
riding on air bearings would house a space pilot and his controls. Chamber
could be spun in any direction to learn what degree of disorientation pilot
could withstand and still correct his attitude.

» Air Force plans to refit some of its Lockheed RC-121 Airbome Early
Waming and Control aircraft with new higher-power radars to extend the
effective range of its SAGE air defense radars for guiding long-range Boeing
Bomarc B interceptor missiles and North American F- 108 mtcrui:f(:n
Prospective bidders for the program, known as Airbormme Long-Range Input,
or ALRI for short, received an Air Force brichng on the project last week at
Wright-Patterson Air Force Base.

> Watch for more insurance company funds to go into loans to the avia-
tion industry. Significance is that only relatively limited amounts of insur-
ance money are available for industrial ]Lndmﬂ' and such a loan implies
confidence by the long-term insurance ]LE'H.'ILI' in the future growth and
stability of the field. “"-.1_1.!. loans bv insurance -:{:m]unn{r. mn I]t:. last few
months include $7 million in 519 notes issued by Thiokel Chemical Corp.
and $75 million in the 20-vear-notes of General Dynamics Corp. Ryan
Aeronautical Corp. also has just arranged for approximately 54 million in
long-term fAnancing from an insurance company.,

P Another entry in the growing list of tungsten rocket nozzle fabricators is
the Rocket Engine Section of General Electric’s Flight Propulsion Division.
GE process uses wire-fed arc gun to spray tungsten on an intermediate
material backed by graphite. Unlike high tun]mmtuu plasma processes,
GE savs its process can be used to coat tungsten on any material that can
withstand 375F. Company already has sold several tungsten nozzles which
have been successfully test fired.
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Barden Precision 206HGDB bearings as used in a computer storage drum

How to dgsign BARDEN Precision into your product

Ball Quality Integrator, a Bardan
qualily control instrumant, measures
parformance characteristics of balls
usad in Barden Precision bearings.
Daveloped by Barden for its own
functional testing, the Ball Quality
Integrator has set a standard for
pracision ball quality.

SPECIFY BARDEN PRECISION BALL BEARINGS FOR:

Effective computer storage drum performance
depends on extreme accuracy in location of
the rotating drum surface in relation to the
magnetic pick-offs. Maximum allowable drum
runout is commonly .0001".

The 206HSDB and other Barden Precision
matched duplex bearings—including minia-
ture sizes— provide the low eccentricity and
low non-repetitive runout, as well as the rigd-
ity, smoothness and long life demanded by
this precision application.

You can design Barden Precision into your
product by calling on Barden at the early
design stages to help select the bearings you

e B#

need to meet vour specific demands for
precision performance.

Your product needs Barden Precision if it has
critical requirements for accuracy, torque,
vibration, temperature or high speed. For less
difficult applications, Barden predictable per-
formance can cut your rejection rates and
teardown Ccosts.

From research and design, through quality
controlled production, functional testing and
application engineering, each Barden Precision
bearing 1s planned for performance. Barden
Precision means not only dimensional ac-
curacy but performance to match the demands
of the application.

L Eﬂ CORPORATION

73 E. Franklin 5t., Danbury, Connecticut » Western office: 3850 Wilshire Blvd., Los Angeles 5, California

INSTRUMENTS « COMPUTERS AND RECORDERS  AMIRCRAFT ACCESSORIES « MACHINE TOOL AND TEXTILE SPINDLES = OTHER PRECISION APPLICATIONS

Nuclear Plane Decision

Defense Department and Atomic Energy Commission
have assured the Joint Congressional Committee  on
Atomic Energy that a firm program for construction of
subsonic nuclear aireraft prototvpe will soon be submutted
to the President and to the committee, probably within
a1 few weeks. |

The assurances were made late last week during a meet-
ing of kev congressional and Pentagon officials. The ses-
sion was called by members of the Joint Congressional
Atomic Energy Committee in view of conflicting state-
ments as to whether the late Donald A. Quarles, Deputy
Sceretary of Defense, had agreed to submit to the White
House a program to accelerate the nuclear aircraft pro-
pulsion program and move forward with construction of
two subsonic prototvpes. Those attending the mecting
were: Sen. Clinton Anderson (D.-N. M.), chairman of
the Atomic Energy Committee; Rep. Melvin Price (D.-
[11.), chairman of the Subcommittee on Research and
Development; Rep. James Van Zandt (R.-FPa.), ranking
Republican on the commuttee; John A. McCone, chair-
man of the Atomic Energy Commission; Dr. Hebert
York, Defense Department’s director of research and engi-
neering, and Hebert B. Loper, assistant to the Secretary of
Defense for atomic energy.,

Financial Storm Clouds

Watch for signs of another fnancial crisis in the
Pentagon similar to conditions during the summer of
1957 when gross under-financing of major weapons de-
velopment and procurement programs  forced  severe
financial strictures on the aviation industry and its related
technologies, Current indications are that the Pentagon
will find itself close to $500 million short of the funds
needed to finance programs scheduled for Fiscal 1960,
with the real pinch coming in Fiscal 1961 when the gap
between programs and financing may widen to as much
as $2 billion,

Failure of top Pentagon officials to cut off current
programs that are going down the military obsolescence
curve and to make hasic decisions between competing
weapon systems is a major cause of the financial squeeze
on new development programs. With an election vear
in 1960 when the Fiscal 1961 defense budget will rcach
the decisive point and the attention of both executive
and legislative branches of the government, it can ecasily
be diverted from the impending Pentagon crnisis into a
mound of political battles.

ARDC Streamlining

Groundwork is being laid for a major streamlining of
the Air Research and Development Command by its
new commander Lt. Gen, Bernard A. Schreiver. Major

goals will be to consolidate and realign held centers and

to reduce the headquarters staff at Andrews Ield near
Washington. Gen. Schreiver has been a strong sup-
porter of the Stever report (AW July 14, 1958, p. 29)
and his streamlining moves can be expected to generally
follow its major recommendations, Among the likeh
changes are:

e Combine Cambridge and Rome Development Centers
into a single avionics development group.

e Combine the Special Weapons Center at Kirtlind AI'B

Washington Roundup -

and the Holloman Air Development Center imto a smn-
gle unit, with Holloman operating as a detachment
of SWC mnd plaving a diminishing role in the ARDUC
program. |

e Concentrate major propulsion rescarch at  Edwards
AFB. Calif., with existing facilities at Wright Air Devel-
opment Center and Amold Engineering Development
Center directed from Edwards.

e Emergence of the Ballistic Missile Division at Ingle-
wood, Calif., as the major missile development center
with the Atlantic Missile Test Range and Patrick AFB
operating as its test division.

R&D Personnel Shifts

Meanwhile, as a preliminary to any organizational
changes, major personnel changes alreadv have been made
at ARDC. Maj. Gen. James Ferguson comes from the
Pentagon as USAF director of requirements to become
vice commander of ARDC on July 20, succeeding Maj.
Gen, John Sessums, who is retiring, Maj. Gen, William
M. Canterbury, now commander of the Special Wea-
pons Center, will become deputy commander of ARDC
for research, succeeding Maj. Gen, Leighton 1. Davis,
who goes to the Pentagon as assistant deputy chief of
staff for development. Gen. Davis replaces Maj. Gen.
Ralph Swafford, who becomes vice commander of the
Air University. Other R&D personnel changes are:

Maj. Gen. Victor Haugen, now commander of the
Directorate of Systems Management at WADC, will go
to the Pentagon as director of development planmng
for the USAI® deputy chicf of staff for development,
replacing Maj. Gen. Leland S. Stranathan, who becomes
chief of the Caribbean Air Command.

Haugen also will inherit a small portion of the directo-
rate of requirements which was formerly under the office
of the Deputy Chief for Development. The requirements
dircctorate itself, along with most of 1its personnel, was
recently reassigned to the office of the Deputy Chiet of
Staff for Operations. It will be headed by Maj, Gen, Bruce
K. Holowav who is being reassigned from the Tactical
Air Command.

Maj. Gen, Charles McCorkle, former chief of gmded
missiles at USAI' headquarters, will move to Kirtland
as ARDC Special Weapons Center commander.

Space Unity

Unification of a sort has come to at least one part
of the nation’s space program. In the future, all satel-
lites and space probes launched for the National Aero-
nautics and Space Administration will bear the label
“United States” if they carrv any label at all-regardless
of what agency handles the launching. Some Mercury
capsule models already bear this designation. Lunar
probes launched last vear were proposed by the serv-
ices, funded by Advanced Research Projects Agency,
transferred later to NASA, and launched by the services.
Those fired by USAF carried only service labels. First
Armv-launched lunar probe was marked onlv "NASA.”
Then Pioneer IV carmed the initials of both Army and
NASA.

Standardizing the designation 15 one more attempt
to demonstrate that the U.S. program is a unihed,
national effort.

—Washington stalt
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S Space Tecfumlﬂgy

New Space Tempo May Increase Support For WS-117

Series of satellites contemplated to circle earth in
polar orbit to provide continuous surveillance.

Washington—Increased tempo of space technology, both in the U.S. and
Russia, is gaining strong fiscal support for Air Force's WS-117L advanced
reconnaissance svstem, which has been largely financed thus far on a hand-

to-mouth basis.

Ultimate application of the WS-117L system, now being developed by
Lockheed Aircraft's Missiles and Space Division under jurisdiction of the

Advanced Research Projects Agency through USAF's

Ballistic Missile Divi-

sion, contemplates a series of satellites—perhaps as many as a dozen. FEach
of these will circle the earth in a north-south orbit in a 90-min. period for

continuous, effective surveilllance.

Known by a variety of project code
labels, including Big Brother, Pied
Piper, Sentry and, most recently, Midas,
this reconnaissance satellite, may evolve
into one of the most important U. S.
svstems insofar as the data acquisition
pnh,ni:ml in the immediate space spec-
trium 15 concerned.

The {:mnmm has progressed in the

past with tenuous fmldtng on a month-
to-month basis, although at times—par-
ticularlv - last  September—there  were
strong indications that the program
would be accelerated. Recently Avia-
110N WEEK has learned, the program
funding dwindled to a one-day period,
then was extended to cover another
10-day span.

Now, the intention is, beginning with
Iiscal 1960, to fund the \WWS-117L pro-
gram on a vearly basis, and observers
close to the picture believe that fund-
mg even on a quarterly basis would be

]JIHII'JI'HI““ li.lgl'j CH fl'll.'ﬂl'{_ '\lllJPU'ft
I"Jf.ﬁmtnr: follow-on contract 15  ex-
pected to be inaugurated this month or
carly in June.

Early Part

The carly part of WS-117L projeet,
formerly known as Sentry/Thor, was
broken out of the overall program by
the Advanced Rescarch Projects Agency
and given the designation Project Dis-
coverer which is now being carried out
to obtain north-south polar orbiting

satellite trajectories from Vandenberg
AFB, Calif.

Remainder of the presently planned
WS-117L u_]t.uu.:,d r¢CONNAaIssance
satellite program using the Convair-
built Atlas as a booster mcludes:
¢ Initial fring of the Atlas-boosted
WS-117L vehicle, known as Sentry/
Atlas, probably will be i January, 1960,
Under this timetable, the program will
overlap  that of  Project  Discoverer
which has deviated from its original
time schedule but is being accelerated
to include two-a-month frings.  Dis-
coverer also 1s an ARPA/BMD project,
with Lockheed’s Missiles and  Space
Division as principal contractor. Data
amassed in Discoverer orbitings will be
funneled into Sentry/Atlas, which will
he a natural follow-on to the Discoverer
program.
¢ By mid-1960, WS-117L Sentry sched-
ule mav be accelerated so that hrings
will be conducted at the rate of Ihnut
one a2 month.,

e First firings in this series will be from
the Air l'orce missile Test Center, Cape
Canaveral, Fla,, since complete launch-
ing facilitics for the Atlas booster ve-
hicle are not scheduled to be ready at
Vandenberg AIB in time to accommo-
date the initial phase of the program.
e Reconnaissance capability by ophics
will be attempted initially to reveal the

SEPAFRATION of an Air Force Thor intermediate range ballistic missile nose cone from its booster 115 mi. downrange from Cape Canaveral,
I'la., was photographed by a 16 mm. ACR Electronics Corp. camera installed in a reentry vehicle data capsule designed by General

I'lectric.

Sequence indicates reconnaissance potential of WS.117L. Field of vision downward was 51 deg. Sequence, made at an alti-

tude of 90 mi., shows (from left) forward end of the booster a few seconds after separation; the booster as it began to drop away while
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view from orbiting veluele. A record
will be made by camera, and the film
package will be cjected at a predeter-
mined point in the orbit for recovery
with parachute or an equivalent system.
e Advanced plan contemplates develop-
ing the exposed flm in the satellite and
reading out results electronically to a
ground station. This sophisticated
l|]|.'l[l:}l{'_i't although more complhicated
than H\L flm recovery technique, 1s
more in keeping with the desired re-
turns from a satellite with true recon-
naissance capability.

e Infrared scanning development for
the WS-117L program will be known as
Midas (AW Feb. 23, p. 34). Poten-
tially, this satellite infrared sensing capa-
bilitv could be adapted for earlv warn-
mg  of anti-ICBM  emplacements
order to substantially extend the alert
time for mstitutimg tracking and inter-
u,phnn Une limitation of the svstem
is that for true effectiveness, the in-
frared sensor would be required to focus
on the tail end of the ICBM where the
heat of exhaust emerges.

e Television camera scanning 15 not
now included in the Sentry scheme.

e Previous plan for the mnose cone to
embody a  clamshell  conhguration
which would open for viewing, once a
firm projection, has now been changed.
Inside of the open clamshell, petals

the re-entry vehicle continued on a programed ascent to a 300 m.
becoming quite evident, and (far right) the booster falling slightly to the right. Land mass is the Flonda area and a weather front cover-
ing hundreds of miles can be seenr. Data capsule, which weighed 65 lb., was automatically ejected from the re-entry vehicle and parachuted
down; recovery was made by an Atlantic Missile Range vessel about 1,400 mi. downrange and 39 min, after hAring,
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were intended to be used as antennas,
but a newer, more cfhcient arrange-
ment has been devised which will ob-
viate this antenna scheme and the
necessity for the nose cone to open for
viewing.

e Second stage of the WS-117L Sentny
vehicle is scheduled to be the Bell
Hustler rocket engine now being used
as the sccond stage of the Project Dis-
coverer vehicle, which uses a Douglas-
built Thor as a booster. The Bell liquid-
propellant engine, an advanced version
of the powerplant onginally designed to
supplement the engines for Convair's
B-558 Hustler bomber, will develop in
excess of 15,200 1b. vacuum throst, us-
ing unsyimmetrical dimethyl hvdrazine
and inhibited red fummg nitric acid
as the propellant combination.

e Instrumented nose cone coupled to
the Bell second-stage engine will orbit
as an integral unit comprising the satel-
lite, 1This 1s the same scheme used for
the Discoverer satellite polar orhbit,

e Total weight of Atlas pavload—secc-
ond stage plus lmtru]nultul forward
ntlmn—-m]l weigh .1|:-|}r::n.|m]h,h 5,000
lb., indicating a '-.uhstml'hll INCrease 1In
pavload capability over that of the
Thor-boosted Dhiscoverer satelhite vel-
cle.

e Nominal orbiting altitude will be
300400 mu. Cireular or near-circular
orbit will be a difhcult goal.

e Responsibility for building the in-
tegral nose cone-Bell rocket f.ngmf. SeC-
cnd stage will be Lockheed’s. The firm

also will have responsibility for check-
out and static test of the engine second-
stage vehicle at Santa Cruz, Calif,

A number of subcontractors will be
associated  with  Lockheed 1n the
WS-117L program. Phileo Corp. will
supplv  space-ground  communications
cquipment.

Fastman Kodak Co. and Itek Corp.,
Palo Alto, are concerned with recon-
naissance aspects, Itek, in addibion to
having photo-optical capabilities, also
works in the held of acro-space recon-
naissance and in information retrieval.

Under contract from Air Research
and Development Command’s Rome,
N. Y, Air Development Center,

Thompson Ramo Wooldndge 15 work-
ing on a plan for handling over-all thL
IIEL nce from the WS-117L satellite
through its Reconnaissance Data l_“rnr:r
essing Project Othee. bui:u’:unlrtcti_:_l to
|flnmphtm Ramo Wooldridge 1s Svs-
tems Laboratory Corp., which is con-
cermed  with Lm!uh in the feld of
photogrammetry to resolve data  re-
ceived from the satellite, The program
includes use of ground equipment which
classifies, codifics and chops pictures
for storage in convenient sizes. This
equipment probably won't be available
until the WS-117L program 15 well
under wav.

In connection with these photogram-
metrie calenlations, orbital studies and
attitude control procedures are involved
because these are both related to the
photogrammetric analysis.

L
TThgt]

apogee; the booster falling farther back and curvature of the earth
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