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- )4 Design Details
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GOODYEAR'S FAMOUS ICEGUARD 5TOPS ICE BEFORE IT FORMS

“ H Iceguard—the precious ‘ounce of prevention —scotches icing hozords on the Boeing
;':_'.::.' s BMOer F:I E“:'_.' I.._-:.' cient _:'_._'._- i g ‘erm :_' Talils
388 MNine separate lceguards, tough electrically heated sheoths only "'skin thick, provide posi-

hve ;-rr;J'-_--'.:':-:' igainst dangerous ice accumulation. Operating on o fixed cycle of pilot's
103 lr;' heals up at once to shed ice, (Goodyear's r:;u:l sive knited heat

11 R comman
e hent afficiently ta tshed ice instantly and reliably
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VWhere con you use tested and opproved Iceguards? They're on the job now for propeller
® L‘*-ild_i aond spinners, |et -'-.r'g.-!*f_ intokes, air intake ducts, antennas, wing tips, leading

Standard equipment on many of today's all-weaother ftighters ond commercial jetliners,
edges—wheraver H:-_-’:F_--'_- oreas are o must, VWrite tor more tacts to The Gooayear lire

l lceguards ore easily tailored to it any area, any contour—Ilarge or small
D = Rubbor Company, Aviation Products Division, Dept. P-1715, Akron 16, Ohic

LONG-LOK | se/f-locking device — /

a planned solution to || Lock and Anchor fastening problems :
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X-ray photo reveals
Goodyear's stricl quality
control in manufacturing
iceguard. Unbroken heat-
ing wires are perfectly
spaced for eMicient action,
lceguard comes in Iwo
types: electrically conduc-
tive rubber and with
knitted wire elements em-
bedded in rubber, '
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AVIATION CALENDAR |

Apr. 14="Pioncermg in Adrcraft,” the Sec-
ond Annual Lester DD, Gardner Lecture,
to be delivered by Dr. lgor Sikorsky,
Massachusetts Inshitate of Jl:_':.]Hll:Jl-:J',-:-;fn.
Cambridge, Mass.

Apr. 19-21—=International Symposium on Ac-
tive Networks and Feedback Systems,
New York, N Y, Sponsors: Polytechnic
[nstitute of Brooklyn; Department of De-

Idea sessions

on going places

ntenna dependability. ..

in the sky

fense Research Agencies; Institute of Ra- The plucky boxing shrimp rears up at its enemy

dio I".ngintu:rs. and strikes out with strong pinchers to defend it

Apr. 19.21=10th Annual Convention, Inter- self with all the Et"'?”E'-“_" of its inch-long body. It

then put national Airline ."-J;u'i;e!turr; Council. Hotel depends on long, sensitive antennas to sense the
Manhattan, New York, N. Y. approach of food...and warn of impending danger.

Apr. 20-22 — National 5}’”‘1}”-“[””"f ?” Antennas by D & M are even more sensitive and

Manned Space Stations, Institute of the dependable. Modern aircraft and missiles rely upon

the future as near as the next thought. When talk of it Eaarnas Aaiasedor Hite) L T e ety
Los Angeles, Calif. Cosponsors: NASA; of foreign signals ... in relaying the information

the Rand ":'JEP- back to earth ... in listening for commands from

Apr. 21=Annual Eastern Regional Meeting, earth, and in changing flight patterns upon signal.

5::_,htt|:t;::tjtﬁi h:].;j"f1t{?tlzc.]};:;;tiiul]g‘;- él-.JT D & M with a generation of experience in build-

Apr. 21-22—Southwest Metals & Minerals ing antennas for special uses, brings to your an
Conference “Metals and Materials for the tenna problem a wealth of background information,
Space Age,” American Institute of Min. Often, we have been able to save précious time and
ing. :"ulr.-?aﬂulgi::n] sl Patcolenm  Enoi good money by_mnduf:,rmg an existing antenna de
neers, Ambassador Ilotel, Los .""|.1‘JE;L‘]::H.J sign to do the job at hand.

Apr. 21-22—Seventh Annual Heat Transter If you are interested in solving your antenna
Conference, “A Survev of Radation Phe- problems quickly . . . and completely, talk them over
nomena and Heat Transfer Eqguipment with D & M.
for Space Flight Application,” Oklahoma N
State Universi*v. Stillwater. Okla, Send for the new Antenna Catalog ..

Apr, 27-28—National Meeting on apace Age
Materials, Cincmnati Chapter of  the
American Society for Metals, Sheraton
Cibson Hotel, Cimcimnati, Ohio

Apr. 28.29-18th Annual Meeting, Aeronan
tical Traming Socictv, MavAower Hotel,
Washmeton, 1), C

Apr. 28-29=Regonal Quarterly  Meeting,
Assn, of Local Transport Airlines, War-
wick Hotel, Philadelphia, Fa

Apr. 28-29—Svmposium on “Closed Circul
Respiratory Svstems,” Wright Air Devel-
opment Division, Wright-Patterson AFB.

(Continued on page 6)
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CONSTANT
PROTECTION
AGAINST
IN-FLIGHT
FAILURE

.........

' DETECTORS

Metal particles in an engine or accessory |ybricant are o proven
indicator of internal breaokdown. Early detection of this con-
dition is being accomplished today, in bcth commercial and
military aircraff, with Lisle Magnetic Chip Detectors.

A powerful magnet in the Chip Detector oltracts any ferrous
particles that may appear in the lubricant. These particles
bridge an electrically insulated gap, completing a circuit which
activates a light on the Flight Engineer’s ¢r Pilot’s instrument
panel, Early detection means constant pretection against in-
flight failure.

As an alternative to a permanently wired system, Lisle Chip
Detectors can be ground checked with a continuity fester.

L I S L E Write for Catalog and Samples for Testing

CORPORATION gl

AVIATION CALENDAR

(Continued from page 5)

May 1-4=1960 Annual Meeting and News
Conference, Aviation Writers Assn., Los
Angeles, Calif.

May 2-4=National Acronantical Electron.
ics Conference, Biltmore and Miami-
Pick Hotels, Dayton, Ohio. Sponsor:
Institute of Radio Engineers.

May 2-5—=Sixth National Flight Test Sym-
posium, Instrument Society of America,
San Diego, Calif,

May 4.6 Properties and Application of
Materials in Aerospace Vehicle Design,
Symposinm, Park Lane Hotel, I_']'Ln'n.r
Colo, "'5pnnwr The Martin Co., Denver,

May 9-11-31st Annual Meeting, Acrospace
Medical Assn., Americana Hotel, Bal Har-
bour, Miami E-_ﬂ.ch Fla.

May 9.11-1960 Symposium of the Insti-
tute of Radio Engineers’ Professional
Group on Microwave Theory and Tech-
niques, Hotel del Coronado, San Diego.

May 9-12—Semi-Annual Meeting and Astro-
nautical Exposition, American Rocket So-
ciety, Ambassador Hotel, Los Angeles.

May 9-13—=Sccond Southwestern Metal Con-
eress and Exposition, American Society
for Metals, Sheraton Dallas Hotel and
State Fair Park, Dallas, Tex.

May 9-13—Annual Conference, Society of
Photographic Scientists and Engineers,
Miramar Hotel, Los Angeles, Calif,

May 10-12—1960 FElectronic Components
Conference, Willard Hotel, Washington,
D. C. Sponsors: Institute of Radio Engi-
neers' Professional Group on Component
Parts; American Institute of Electrical
Enginecers; FElectronic Industries Assn.;
Western Electronic Manufacturers Assn,

May 11-14-16th Annual National Forum,
American Helicopter Society, Sheraton
Park Hotel, Washington, D. C.

May 15-18—Annual ["rm'l.Lntl:‘ln and Busi-
ness Meeting, American Assn. of Airport
Execntives, i'n"n":ll-.'h':lTF-.""L'-{ﬂ['i:'l, New York.

May 16-20—Aviation Fire Safety Seminar,
MNational Fire Protection Assn., Queen
Elizabeth Hotel, Montreal, Canada.

May 18-20—National Meeting, Society for
l"-.,[!l,l]!ll[ﬂtll Stress Analvsis, Hotel Sev-
erin, Indianapolis, Ind. Theme: Stress
Analysis of Propulsion Systems,

May 22-29—=Fourth Annual Reserve Navi-
gation Emnp: tition, Ellington AFB., Tex.

May 23-25=12th Annual "'-.h.Ll'uu.,., German
Society for Rocket Engineering and Space
Flight Research, I’EudLIhug Germany,

May 24.26—1960 Convention, American
F_im:ir:l';].' for "Quality Contrel, San [Iran-
cisco, Calit,

May 26-27- I"'u.q_]mph-.um]nrrm;] Aspects of
""-'.ptl; Flight” Symposium, Hilton Hotel,
San Antonio, Tex, Sponsored by the
School of Aviation Medicine, USAF Aero-
Space Medical Center (ATC), and ar-
ranged by Southwest Research Institute.
Unclassihed, bat by invitation,

Aug. 15-20=11th Annual Congress, Inter-
national Astronautical Federation, Royal
Institute of Technology, Stockholm.

Sept. 5-11=1960 Famborough Flying Dis-
playv and Exhibition, Society of Hnthh
Aircraft Constructors, Farnborough, Eng.

sept. 12-16—=16th Annual General Meeting,
International Arr Transport Assn., Cnpul

hagen, Denmark.
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VERSATILE METAL
FABRICATION gcarcd to the Southwestern space-age industries

Youngstown’s Continental-Emsco Division has over 77 acres of metal fabricating facilities
. 336,505 square feet under roof, convenient to the many Southwestern electronics and

air frame manufacturers. This fully integrated plant places at your disposal a competent,
creative engineering and R&D staff; batteries of precision gear cutting machines; flexible
equipment for milling, turning and boring and spacious bays for all types of metal fabri-
cation and assembly. Plant quality control qualifies for MIL-Q-9858. Put this capable plant
to work for faster deliveries.. higher quality .. lower cost. Write, wire or call today.

DF.0a2 METAL FABRICATORS FOR INDUSTRY

CONTINENTAL-EMSCO compPANY

GENERAL OFFICES: DALLAS, TEXAS » P, D. BOX 359 ¢ PLANTS: HOUSTON, GARLAND, TEXAS; PASADENA, CALIFORNIA
A DIVISION OF THE YOUNGSTOWN SHEET AND TUBE COMPANY




This typical Fafnir *jet
engine bearing is fabri-
cated of specially proc-
essed alloy slieels, the
cleanest avallable. It is
an angular contact type
bearing with intricate
gplit inner ring. All com-
ponents are precisely
fitted. Balls and race-
ways are precision-fin-
ished to millionths of
an iach,

From left, Pratt and Whitney Aircraft's 1.57, J.52, IT-12, and J-75, jet engines.

Fafnir main rotor bearings help carry the load
in these Pratt & Whitney Aircraft jet engines!

In 2 jet engine, the only parts that
“anchor” the massive main rotor are the
bearings®’ on which the rotor shaft rides,
Fafnir 1= & major supplier of the main
rotor thrust bearings that handle this
critical assignment in Pratt & Whitney
Aircraft jet engines.

Few applications put such a premium
on unfailing performance . .. and few
involve such operational extremes, The
bearing has to support thousands of
pounds of thrust load from the rotating
parts of the engine, in addition to ex--
tremely heavy radial loads under maneu-
ver conditions, They must not only carry
these loads but also maintain precise posi-
tioning of the rotating parts at 10,000 to
15,000 R.P.M. speeds.

To insure the reliability necessary in
this service, Fafnir and Pratt & Whitney
Alreraft joined engineering talents to de-
sign the rotors for each rotor application,
The bearings are practically flawless in
every detail of materials and workman-
ship, The capabilities that produce these
“bearing masterpieces” are nlso available
to you. You can rely on Fafnir to meet
your most exacting jet engine, accessory,
or control bearing needs. Write The Fafnir
Bearing Company, New Britain, Conn.

FAFNIR &

BALL BEARINGS

¥ T
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FOR CALIBRATION AND ADJUSTMENT
OF POTENTIOMETERS AND INSTRUMENTS

WITH POTENTIOMETER OUTPUTS

LEONARD SELF-BALANCING RATIOMETER

Please note these features of the Leonard Model 700320 Ratiometer:
¥ DIGITAL READOUT *DUAL CHANNEL = INTERNAL CALIBRATION * ACCURACY TO .0005VR

Wallace O. Leonard, Inc, offers complete integrated facilities in engineering, production and testing, specializing
in sophisticated systems and instruments for aircraft, missiles and ground support. Through pride in workmanship,
Leonard craftsmen have established a high level of quality which has been recognized throughout the industry.
More than 200 distinct and different products have been designed and manufactured, ranging from pressure
switches to force-balance servo pressure computers used in missile guidance and control. Please discuss your
requirements with our engineers,

WALLACE O. LEONARD, INC.

373 South Fair Oaks Avenue, Pasadena, California
Telephone SYcamore 2-7T131 « TWX—PASA CAL 7321

Eastern Sales Represantatives;
Brierley, Davis Company

332 Springfiald Avenue, Summit, M. J.
Telephone CRastview 3-7300
TWX=SUMMIT NJ 355



Looking for a subcontracter with real servo '‘savvy''?
... THEN TAKE A GOOD CLOSE LOOK AT THE SERVO COMPONENTS DISPLAYED HERE

As a subcontractor, CECO is equipped to handle specifications
demanding production tolerances to 5 millionths of an inch and
finishes to .5 RMS. Most of the servomechanism system compo-
nents shown above were manufactured to just such specifications.

High-precision square holes? Other unusual
porting requirements? Assignments like these
| are considered routine in Chandler Evans sub-
contract operations.

Among the “tools” of CECO’s servo trade are
Cavitrons, ultra-sonic cleaning devices and
temperature-controlled, contamination-free as-
sembly areas.

Components, assemblies and complete sub-
systems can be fabricated with equal facility.

- 4 7
7 CECO

For more detailed information on CECO facilities and ; i
subcontract capabilities, write Department 20 or call *\__,,r-"",j SYSTEMS
W. P. Carpenter, Mgr. Subcontract Sales, ADams 6-0651, CONTROLS
CHANDLER EVANS CORPORATION e West HARTFORD 1, CONNECTICUT
W. B. Gurney K. L. Moan

7046 Hollywood Blvd. 305 Spitzer Bldg.
Hollywood 28, Calif. Toleda 4, Ohio
HOllywood 2-1239 CHerry B-5791

Plexiglas

Deonglas DC-8 jet trausport of Uwited Air Lives has windows measuring approximately 17" x 21", donble-glazed and triple-glozed
with PLEX1GLAS acrylic plastic. Outer panels arve stretched PLEXIGLAS 55,

anation’s standard transparent p lastic

PLEXIGLAS 15 a frademark, Reg. U.S. Pat. Off. and in principal countries in
the Western Hemisphere.

In Canada: Rofim & Haas Company of Canada, Lid.,
West Hill, Ontarin

gl

"WHERE THERE'S PROGRESS, THE

Chemicals for Industry

ROHM & HAAS

COMPANY

WASHINGTON SQUARE, PHILADELPHIA 5, PA.

=4

PLEXIGLAS™
ik
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Kinetics electronic commutator offers
greater accuracy and over 10,000 hrs. life
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The Kineties electronic
commutator features modu-
lar construction, achieving
maximum space utilization
and easy application to
various configurations.
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As shown by the pattern on the scope,
the new electronic commutator now
available from Kinetics Corporation
offers a high degree of commutation
fidelity. Note the extremely short rise
and fall times with no apparent deteri-
oration of signal. Faithful reproduction
such as this will continue through a
forecast life of 10,000 hours or more.
This commutator is recommended for
all aireraft and missile multiplex tele-
metering systems where accuracy and
long life are required,

There are no built-in amplifiers to
affect the signal in the straight-forward
Kinetics design. This is a solid state
unit —semi-conductor components are
used throughout. Operating tempera-
ture limits are from —60°C. to 125°C,
Load resistance of the Kinetics design
ranges from 5000 ohms to 2.5 megohms.

This commutator offers excellent low

level capability, down in the low milli-
volt range. Contact resistance is low,
from 5 to 10 ochms. Leakage currents
are less than 005 microamperes at 5-
volt signal levels. Extremely compact
construction has been achieved, aver-
aging only 4 to .5 cubic inches per
channel, decreasing as channels are
added. Power consumption is low.
Sampling rates up to 50,000 samples
per second are possible.

Write for more information on this
electronic commutator, Kinetics Corp.,
Dept. K 21, 410 South Cedros Avenue,

Solana Beach, Calif. SKyline 5-1181.

KINETICS ;g

e 0OR PORATIOWN

ELECTRONICS - ELECTROMECHANICS

ON BY CTL

Heal dissipation by the gradual and controlled separation of malter—an area of intense research at CTL for
several years, If heat flux on any surface in your design ranges from 50 btu/ft® sec to 50,000 btu/ft* sec, benefit
from CTL's work with reinforced plastic fabrications. Development of high temperature resins plus sophisti-
cated reinforcement fiber orientation has made it possible for CTL to provide effective, low-weight fabrication
—expansion cones of Minuteman, the nose of the Jupiter, the face of the Mercury. Find out how CTL can
assist with your heat insulation problems. Request Bulletin 160.

.".'F.- :

etl' ETL 4290 GLENDALE-MILFORD ROAD, CINCINNATI 15, OHID

A Division of Studebaber-Pachard Corporalion




GUARDIANS OF BREATHING SAFETY

Scott 5600 Portable, Dual Purpose Oxy-
gen Unit, Provides demand and constant
flow. Serves passengers and crew,

Scott ﬁ.ﬂmn Portable oxygen
. equipment for four. Complece
in quality leather case, one to hve persons.

— 1—~_h_\l' .

Scou Oxy

Scott Jet-Set. Fasc donning
mask suspension device. Pro-
vides immediate respiratory
protecuon up o 45 000 feer
with demand or pressure
demand oxygen equipment,

Scote 10500 Auromatic Turn-On

Valve. Acuvarts passenger : der Vo
sysem whmﬂmﬂn mﬁuwﬁﬁ

en Console. Fixed
type. Supplies oxygen o from

Score 10260 Reducing Regulator. Reduces
cylinder pressure o system working line
pressures, Highest capacity. Lightest weight.

1

Scott 542% Variable Oxygen Line Pressure
Regulator. Reducesoxygen cylinder pressure
10 a lower pressure in Linear relanonship,

Scott 1 Eiﬂ.iluwﬂpm in-
- Protects :;:l.mu igh

p;:-mu#wry.u

Scott “'President” Oxygen In-
stallation Kit, Complete equip-
ment for from one 1o five persona, .

Scottoramic H'uk. Provides unﬂmﬂiﬂ

vision, Gives respiratory and eye -
m:'unn in mkrmdiummmw

e e | e

scott 10400 Diluter Demand Miniature
Panel Regulator. Supplies all crew oxygen
“"I'-IlJlf-Emﬂﬂﬁ for jet transport -::lpﬂ.ltmn

-J_‘lllp

Scort V' Executive™
Oxygen System,

Portable, light.
weight unit. Serves I
one to TwWo perons,

OTHER SCOTT PRODUCTS
® Light Aircraft Tail Wheel

Assemblies

e Parking Brake Valves

¢ Control Wheels

¢ Windshield Cleaner

® Air Temperature Gauges
and many more .,

AVIA'I'IOII CORPORATIOH

275 ERIE STREET
Export: Southern Oxygen Co., 250 W. 57th St., New ‘i"::url-: 19, N.Y.

West Coast Office:

Fulton-Venrura Bldg.,

LANCASTER, IN.

13273 Ventura Blvd., Studio City, Calif.
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MOUNTING
OYSTEMS
FOR
GROUND
SUPPORT
EQUIPMENT

recorders

computers
radar and infra-red

instrumentation

* communicalions equipmaent
« check-out and test gear

« control and puidance units
* (lata processing units

WMAAMA. .o e ey

protect sensitive equipment against punishing environments

Engineers responsible for the reliability of

ground support equipment will find Lorp a highly
qualified source for resilient mounting systems.
Here's what Lorp offers:

Optimum performance—assured by custom
engineering on overall systems basis, and complete
familiarity with vehicular environment.

Advanced techniques—resulting from unceasing
research and Lorp’s 35-year background in
vibration/shock/noise control,

Economy—made possible by proved designs,
qualified components and extensive facilities for
engineering, production and testing.

Minimum design time—capable field engineering
personnel can be your “‘right arm™ on vibration

and shock problems. Close teamwork with vour
engineers moves your project to final design faster.

Contact your nearest Lord Field Engineering Office
or the Home Office, Erie, Pennsylvania.

LORD MANUFACTURING COMPANY - ERIE, PA.

—|_| -

DYMNAMIC STIFFENING RATIO

1
RS SIS S p——

— L ]
a0 <50 a bt W % P i B ¥ MO0

TEMPERATURE "F

Low-temperature protection is a vital advantage offered
by Lord mounting systems. Exclusive Lord BTR*® Mount-
ings retain flexibility despite extreme cold, control
shock and vibration to —65° F.

Bl am B OB & B A O @ M O

rF i,

FIELD ENGINEERING OFFICES

ATLANTA, GEQORGIA aCEdar T:9247 KANSAS CITY, MO, - WEstport 1-01 30
BOSTON, MASS, - HARCOock &-9135 LOS ANGELES, CAL - HOllywood &£:7597
CHICAGD, ILL.- Michigan Z2-6010 NEW YORK, M. Y. - Circle 7-3326

DALLAS, TEXAS - Riverside | -3352 FHILADELPHIA, PA. « PEnnypacker 5-355%
DAYTOMN, OHID » BAldwin 4-0351 SAN FRANCISCO, CAL, = EXxbrook 7-6280
DETROIT. MICH, - Dlamond 1-3340 WINTER PARK, FLA. - Midway 7-5501

“in Canada—Raillway & Power Engineesring Corporation Limited"

15



A Superb New Connector, So Advanced
It May Rightly Be Called Revolutionary

MIL-C-26500 (USAF') connectors are a revolutionary
step forward in the state of the art—bringing true con-
nector reliability out of the conversation stage into
practical being. The performance demands of MIL-C-
26500 (USAF) have taken the conductor industry
boldly into the design of advanced air, missile and
space systems for the next decade.

As a participant in these fields, imagine having for
your use a connector whose performance is unaffected
by 1000 hours of 200°C temperature; a connector that
is altitude-moisture resistant, supporting 1500 volts
RMS from sea level to 350,000 feet; that is resistant to
thermal shock of +260°C to —55°C; that is vibration
resistant during temperature cyeling.

This 18 the MIL-C-26500 (USAF) connector—and
it is ready today for your use. It is being produced by
the AmMpHENOL Connector Division of Amphenol-Borg
Electronics Corporation.®

*Of importance to manufacturers working fa government specifications
is the fact that Qualification Approval Listing has been extended to
AMPHENOL under MIL-C-26500 (USAF) on the first production
conneclors in this series.

CONNECTORS
AMPHENOL 48 SERIES

PERFORMANCE

s Performance not affected by maximum oper-
ating temperature life of 1000 hours at
200°C simultaneously conducting current on all
contacts.

e Performance not affected by thermal shock of
260°C to —55°C,

e Supports 1500 volts RMS at high altitudes
(sea level to 350,000 feet) fully mated.

e Altitude immersion resistant after 10 contact
removal ond insertion cycles on oll contocts.
(Maintains 5000 megohms |.R. after three al-
titude cycles).

s Environmental and electrical integrity is main-
tained during and after vibration, 0 to 2000
CPS, 15 g's during exposure to 200°C and

—98 G,

DESIGN

o AmPHENOL-developed reversion-resistant silis
cone inserts,

» Impact extruded aluminum shells.

» Three coupling designs: Push-Pull, Bayonet and
Screw type.

+ Metol-to-Metal bottoming of moted shells.

» Stress-limited resilient displacement of inserts.

e Face seal, insert rim seal and shell peripheral
seal |"O" Ring).

e Integral insert and grommet construction.
« Anti-deflection disk,

¢ Grommet double sealing risers for wire.
» Visual full engagement indicators.

o MIL-C-26636 (USAF) crimp type "Poke Home"
contacts,

CONNECTOR DIVISION
1830 5. 54th Ave., Chicago 50, Il

Amphenol-Borg Electronics Corporation

The unit shown above is
one of a number of 28,000
gallon vessels built by
STANDARD-Cambridge for
storage of liquid fuels in
the Atlas, Jupiter, Thor and
Titan missile programs.

At right, two 13,500 gallon
vacuum-jacketed storage
tanks are being tested prior
to delivery. These tanks

are used in a major missile
program, and are
transportable by air.

STAN DAR]) |

CAMBRIDGE

CRYOGENIC
STORAGE
VESSELS

How do vou get 3,200,000 cu. ft. of oxyvgen into
a transportable vessel? Liguefy it and store it in
a STANDARD-Cambridge vacuum-jacketed tank.

STANDARD-Cambridge vessels of all sizes are
in successful operation today — storing liquefied
gases al extremely low temperatures. They are
located in all parts of the nation —military missile
bases as well as industrial plants,

These vessels are produced by a company that
Knows its business. It has the skilled manpower and
the modern manufacturing facilities needed to pro-
duce a superior product, It has the test facilities to
prove these products betore they are delivered to
the customer,

STANDARD-Cambridge can design. manufac-
ture and test-prove all types of equipment to store.
handle and distribute liquefied gases such as oxvgen,
hyvdrogen, nitrogen, helium and Auorine.

Contact the nearest STANDARD-Cambridge
tactlity tor full information, or write for our new
crvogenic bulletin,

STANDARD STEEL CORPORATION

CAMBERIDGE DIVISION

SON8 Boyle Avenne

Lok .lu_r,rr_'n'- g 38 (nlirorna
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OFF-THE-SHELF

SPAGE
PROBES

NEWEST RYAN CAPABILITY

Instruments shot thousands of miles above the
earth by multi-stage rockets hold the key to
continued progress in our space research. These
probes no longer need be prohibitfive in cost.

Using standard off-the-shelf hardware, Aerolab
Development Company (a Ryan subsidiary),
arranges solid fuel military rockets in various
combinations to provide low-cost, high-perform-
ance sounding rockets and space probes for the
acquisition of scientific data.

Now Aerolad’s unique capabilities are added to
Ryan’s own qualifications for advanced space pro-
jects: electronic navigation, automatic guidance,
high-altitude recovery systems, missile design, re-
action controls, propulsion systems,

For vears Ryan has been preparing for the

&

space era with advanced work in high performance
jet target missiles and continuous wave doppler
-‘adar systems. Ryan has also solved many high
temperature metallurgy problems associated with
supersonic flight... new fabrication techniques
such as Ryan Wrap and explosive forming, and
new design concepts like MiniWate.

At Ryan, the sciences of flight are integrated
with the newest fabrication techniques. Unified
facilities equip Ryan for many space age projects,
from initial design to finished hardware.

A pioneer in aerophysics research since 19486,
Aerolab 18 now a wholly-owned subsidiary of the
Ryan Aeronautical Company. Aerolab and Ryan
capabilities complement each other, but Aerolab
retains i1ts independent operation.

RYAN OFFERS CHALLENGING OPPORTUNITIES TO ENGINEERS

RYAN /[ EROLARD
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When crews of SAC's 1st Missile Division successfully launched the USAF ICBM Atlas from Vandenberg Air Force Base, September
g, 1959, the world became aware that the United States had brought into being a formidable retaliatory power for peace. Within four
months after the first operational launch, the Air Force doubly underlined this missile’s capability. On a single day, January 26,
1960, the 16th and 17th consecutive successful Atlases were fired intercontinental ranges to predetermined targets from both At-
lantic and Pacific bases.

After only five years of intensive development, including concurrent research, testing and fabrication under this nation’s top mil-
itary priority, Atlas is extremely versatile as well as powerful. It was the Project Score satellite vehicle and is scheduled for use in
Project Mercury, the Man in Space Program, and in other space exploration missions. Thus, used as a booster for space projects,
Atlas provides the nation with a key capability in scientific as well as military applications.

Space Technology Laboratories provides the systems engineering and technical direction for the Atlas as well as other portions
of the Air Force Ballistic Missile Program. Much of what was learned in building Atlas has helped cut the lead-time in the develop-
ment of such other Air Force Ballistic Missiles as Thor, Titan and Minuteman.

Among the industrial organizations which have worked in concert in developing Atlas are such major contractors as: Convair,
Division of General Dynamics Corp. for airframe, assembly and test; General Electric Co. and Burroughs Corp. for radio guidance;
Arma, Division of American Bosch and Arma Corp. for inertial guidance; Rocketdyne Division of North American Aviation, Inc., for
propulsion; General Electric Co. for re-entry vehicle; Acoustica Associates for propellant utilization.

o NS
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America’s first
intercontinental ballistic
missile...is helping to
bear the burden of today’s
power for peace

The continuing development of Atlas as well as other USAF missiles and related space probes, has created impor-
tant positions on STL's technical staff for scientists and engineers with outstanding capabilities in: thermody-
namics, aerodynamics, electronics, propulsion systems, structures, physics, computer technology, telemetry, and
instrumentation. If you believe you can contribute in these or related fields and disciplines, you are invited to send
your resume to:

SPACE TECHNOLOGY LABORATORIES, INC.

P. O. Box 95004, Los Angeles 45, California, Attention: Richard A. Holliday Los Angeles » San Diego
Santa Maria » Sacramento « Denver = Cheyenne = Cape Canaveral » Washington, D.C. - Manchester, England » Singapore * Hawaii

EDITORIAL

Space Program Turns a Corner

"The successful operations of the Pioneer V deep space
probe and the Tiros weather-eve satellite during the past
few weeks may indicate a significant upturn for the U.S.
space program as currently operated by the National
Aeronautics and Space Administration. Both of thesc
space shots were executed with technical precision that
placed their payloads in their anticipated positions in
space. Both pavloads have been functioning with a high
degree of reliability and returning a significant amount
of useful scientific data to earth. The almost perfect
circular orbit of Tiros is another major advance.

These successful space ventures are also significant
becanse they prove a point many people made in the
early days of the Sputnik era. This was that this country
has the technical capability to mount a scientifically
signthcant and internationally useful space exploration
program and that the only essential ingredient lacking
was national leadership and organization.

All of the hardware utilized in both Pioncer V and
Tiros came from groups long established in the aerospace
industry: Radio Corp. of America, Space Technology
Laboratories, Douglas Aircraft, North American Avia-
tion, Aerojet, Hercules Powder Co. and several universi-
ties. Launchings were handled by the USAF Ballistic
Missile Division which has managed the ballistic missile
program so expeditiously. NASA, of course, served as
the over-all systems manager for both of these projects.

There are some notable differences between Pioneer V
and Tiros, on the one hand, and the Soviet lunar ventures
of last fall. The Soviets have still not furnished much
useful scientific data from these lunar ventures despite
the successful execution of both the impact and satellite
missions. Nor have the Soviets, for all their lip service
to scientific interchange, made much tangible contribu-
tion to this cause. This may be because the data re
turned from their impressive list of successful space
vehicles is meager and thev might be internationally
embarrassed by this exposure or it may be simply another
manifestation of the centuries-old Russian passion for
secrecy in conflict with its modern environment.

However, both Pioneer V' and Tiros are already firmly
established by their performance in space as scientifically
useful ventures, This significance 1s expanding with each
passing day of their performance. Pioneer V, among
other things, has proved the feasibilitv of long-range
communications m outer space and has given a remark-
able demonstration of the reliable use of solar energy in
this area. Tiros, providing its global clond cover strips,
certainly must have an impact on some of the early
skeptics who refused to believe that anvthing really useful
to man on earth could come from “this space nonsense.”
Tiros is the first of the initial generation of useful satellite
programs whose benefit will soon be available.

On the basis of the data made available by NASA on
its vanety of space programs, particularly Pioneer V' and
Tiros, compared with what the Soviets have made public
on their efforts, it appears that we have begun to produce
more scientifically useful space efforts than the Soviets,
although it will be a long time before the international
propaganda lustre is worn from their initial successes.

It would be a mistake to conclude that Pioneer V and

Tiros, have in themselves won the space race with the
Soviets and that we can now relax and coast along com-
fortably. It is obvious that the Soviets have more tricks
to pull from their space bag. With the decay of Sputnik
ITT it 1s not likely that they will leave space bare of
devices bearing the “CCCP” label of their Cyrillic
alphabet. It takes no special crystal ball to predict that
the next Soviet space efforts will be timed to obtain maxi-
mum political effect from the Summit meetings in May
and President Eisenhower’s visit to the USSR in June.

Thus far, the Soviet space scientists have loftily
rejected U, S. proposals to establish an International
Academy of Space Sciences (AW Mar. 28, p. 25) as “pre-
mature.” This attitude is apparently stimulated by the
Soviet feeling that they are the primary fount of space
science and little contributions are available now from
other countries. Dr, Theodore von Karman, one of the
authors of the international proposal, has wisely observed
that this Soviet intransigence is likely to melt “once we
have a few successes.” It will be interesting to watch the
Soviet attitude toward the international academy pro-
posal as a possible barometer of their own space tech-
nology and an indication of when they feel they may have
something to gain from an international scientific
exchange.

One other aspect of the Soviet space program, in con-
trast with our own, that emerges with the passing of time
is the surprising lack of depth and scope to their effort.
They have conducted no satellite launchings since
Sputnik TIT on May 15, 1958, In the interval, they have
mounted only three lunar nussions. This is ample for an
international propaganda program but can hardly fill the
reqquirements of a serious space exploration program.

In contrast, both the NASA and USAF space programs
are now moving on an extremely broad front covering
the entire spectrum of immediatelv feasible space explora-
tion projects and aimed at providing immediately useful
results from space such as long-range communications,
reconnaissance, weather information and precise naviga-
tion hxes.

Thus, as we pass the half-wav mark of the third vear of
the space era, we can sce some significant changes
developing in our position versus that of the Soviets.

There 15 general agreement that NASA has developed
a sound 10-vear program for the scientific exploration of
space and the military services keenly appreciate the
potential of space systems to deter aggression and blunt
the edge of enemy surprise.

The problem now is to stick to the objectives detailed
in the NASA program and to push their achievement
with the full budgeting and technical support they
require.

We are certainly in a bitter international contest with
the USSR for the minds of men, and space 15 an import-
ant sector in that battle. But, regardless of this important
aspect of our space program, there are many other valid
reasons for pressing on at a maximum technical pace to
reap for ourselves and the rest of mankind the immediate
benefits available in space and to provide more knowledge
of the universe around us that is the truly dishinguishing
mark of man himself. —Robert Hotz
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CAl

fills an
inside
straight

CAl's specialty: reconnaissance and
surveillance from conception through
finished hardware. Pacific Optical
Corporation Division assures compre-
hensive internal control and produc-
tion for fast starts andcrash programs.
CAl now ranks as the only visual
sensorsystemmanufacturerwithcom-
plete lens system design and fabrica-
tion facilities! Whatever the optronic
project, CAl stands as best equipped
to handle it . . . quickly, efficiently,
creatively, reliably.

Pacific Optical
Corporation

has joined CAl's other divisions: In-
dustries, complete systems capabil-
ity, Chicago Aerial Survey, aerial
photogrammetric service: Kintronic,
components division,

Offices: Dayton, Los Angeles, Washington, D.C.

Pacific Optical Corporation
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CAl
contributions
to :
reconnaissance
and

surveillance
include:

Lihieago Aerial Indusiiies. /ne.

12980 HAWTHORNE AVENUE, MELROSE PARK, ILLINOIS

Divisions: Industries, Kintronic, Chicago Aerial Survey,

WHO'S WHERE

In the Front Office

Maj. Gen. Victor E. Bertrandias (USAF,
ret.), a director, Transval Electronics Corp.,
El Segundo, Calt.

G. F. H. Hemsley, a director, Vickers
Armstrongs (Aircraft), Ltd., Weybridge,
England. Mr. Hemsley continues as chief
enginecr-aircraft.

Charles H. Sommer, president, Monsanto
Chemical Co., St. Louis, Mo., succeeding
Charles Allen Thomas, now chairman.

W. M. Tumer, president, Astrometrics,
Inc., Santa Barbara, Calif., newly formed
division of Arnoux Corp.

Paul S. Heflin, vice president-engineenng,
Semiconductor Division of General Instru-
ment Corp., Newark, N. |.

Robert L. Earle, executive vice president,
Pacific Airmotive Caorp., Burbank, Calif.

Varian Associates, Palo Alto, Calit,, has
named the following as vice presidents: Paul
B. Hunter, Patent Department; Dr. Theo-
dore Moreno, Tube Division; Dr. Emery H.
Rogers, Instrument Division.

George Lewis, vice president-operations,
and Phil Hobbes, vice president-product en-
gineering, Aero-Flex Corp., San Diego, Calif,

Richard M. Johnson, a vice president of
the New Britain Machine Co., New Bnt-
ain, Conn. Mr. Johnson continues as presi-
dent of Koehler Aircraft Products Co., a
New Britain subsidiary.

Kenneth H, Jacobs and G. Daniel Brewer,
assistant vice presidents, Grand Central
Rocket Co., Redlands, Calif.

Wiarren R, Winn, Jr., assistant to the
president, Eastern Air Lines, Inc.

Maj. Gen. Marcus F. Cooper, deputy
chief of staff of research and engineering,
Air Research and Development Command,
Andrews AFB, Washington, D. C. Brig.
Gen, Paul T. Preuss succeeds Gen. Cooper
as assistant administrator of the Federal Avi-
ation Agency's Office of Plans and Require-
ments, Washington, D. C.

Honors and Elections

Rep. Oren Harris (D.-Ark.), chairman of
the House Interstate and Foreign Com-
meree Committee and the House Legislative
Oversight Committee, has received the Aur
Freight Forwarders Assn. 1960 Public Serv-
ice Award as Legislative Man-of-the-Year.

Kenneth A. Norton, Chief of the Radio
Propagation Engineering Division at the
Boulder, Colo., Laboratories of the National
Burean of Standards, has received the 196U
Harry Diamond Memorial Award of the In
stitute of Radio Engineers for “‘contribu-
tions to the understanding of radio wave
propagation.”

Changes

Marion F. Thome, assistant to Dr, Simon
Ramo, Thompson Ramo Wooldridge, Inc.,
Canoga Park, Calif. Mr., Thorne continues
as director of executive staff services for
the Ramo-Wooldridge Division.

Capt. Sheldon Brown (USN, ret.), as
sistant manager, Acrojet-General Corp.'s At-
lantic Division, Frederick, Md.

(Continued on page 136)
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INDUSTRY OBSERVER|

» At least a dozen companies are expected to submit proposals for a geodetic
satellite to National Aeronautics and Space Administration by mid-April.
NASA is asking for delivery of satellite in 15 months. Total of 18 companies
attended recent NASA bidders’ brieiing session. Satellite will be equipped
with solar-powered flashing lights that can be photographed against a stellar
background to establish geodetic relations and distances (AW Mar. 28, p. 29).
Bids are expected to close Apr. 18 but may be extended.

» Martin Co. is preparing a proposal for a 1,000-mi. version of the Pershing
tactical missile. Missile would have a longer first stage using the present
propellant grain. Second stage would be the same as that used for the
present Pershing. All but three inches of lengthened first stage would be
compensated for by compressing the instrument section. Missile would
weigh approximately 13,000 Ib. as compared with 28,000 Ib. for Polaris and
reportedly could nse most of the Pershing support equipment.

» Air Force is considering development of an ICBM-type liquid rocket
engine based upon a thrust potential of 250,000 Ib. for each booster barrel.
Possible configurations include a combination of three boosters to form a
complete 750,000-1b.-thrust package or two boosters and a sustainer as in
the present Atlas MA-3 Rocketdyne engine (see p. 76).

» Air Matericl Command has asked suppliers of equipment for the Republic
F-105 to submit budgetary estimates for the following number of aircraft
in addition to the 220 funded for Fiscal 1960308 in Fiscal 1961, 336 in
Fiscal 1962, 336 in Fiscal 1963 and 225 in Fiscal 1964.

» Mitre Corp. will expand its operations hE}‘ﬂ?ld present air defense prob-
lems to include Air Force electronic support svstems following a recent
USAF proposal to cut back on Bomarc-B and SAGE super-combat center
program (AW Apr. 4, p. 29). Mitre Corp. already is playing a prominent
role in USAF's “Winter Study” of the coming decade’s requirements for
electronic support systems (AW Mar, 7, p. 219).

> Another change in Advanced Research Projects Agency military communi-
cations satellite program will be proposed for Joint Chiefs of Staff approval
within the near future. Project Steer, the repeater-type polar-orbit satellite
intended for use by Strategic Air Command, may be dropped to permit
acceleration of Project Decree, the 24-hr. hovering communications satellite.
The former was being developed under Air Force cognizance, the latter by
Army. FEarlier, ARPA dropped plans for Project Tackle intended to test
components for the hovering communications satellite (AW Feb. 8, p. 23).

> Wyandotte Chemical Corp. has developed a new high energy monopro-
pellant under Navy contract. Called Cavea B, the propellant is believed to
have a theoretical specific impulse approaching 260 sec.

» Timetable for Avro Canada’s “flying saucer” project is being slowed by
stability difficulties and a reduction in the anticipated thrust. Continuing
USAF support of the project is doubtful, but the Canadian government may
fund the flight-test phase to the extent of approximately 52 million.

» Martin Co,, which now holds 17% of the common stock of General Preci-
sion Equipment Corp., is expected to seek representation on the hrm’s
board of directors at GPE’s annual meeting to be held later this month.
The action is viewed as the first step toward a possible merger between the
two companics.

» Boeing Airplane Co. is studying possible methods of deploying Air
Foree’s Minuteman solid-propellant ballistic missile at sea to increase the
system’s over-all mobility. Study has the backing of Lt. Gen. Bernard
Schriever, commander of USAF’s Air Research and Development Command,
and Rear Adm, J. T. Hayward, deputy chicf of naval operations for develop-
ment. Navy, however, says it can develop its proposed 2,500-mi.-range
version of the Polaris well before Minuteman could be adapted to an ocean
environment.
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How THE SILICOYIES LA\ N] HELPED...

CUT SILICONE RUBBER INVENTORIES AND SPEED DELIVERIES

Umi] recently, the rubber fabricator had just two
methods of obtaining silicone rubber compounds
expressly suitable for specific produets. He might
purchase gum stock and formulate his own com-
pounds, or he could buy a variety of standard
stocks with properties as close as possible to his
requirements,

Now every fabricator can readily achieve the
rubber compounds best suited to the goods he pro-
duces, The new method is a complete system. It
consists, first, of a basie UnioN CARBIDE silicone
rubber compound, or “masterbatch,” and second,
of easy-to-understand data that permits any fabri-
cator to mix and fit ingredients to meet his needs
pﬂ‘ﬁ!t'lh’.

Benefits: Inventories are reduced. Deliveries can
The term “Union Carhide™ is a registered trade-mark of UCC,

I'n Cannda: Bakelite Company, Division of
Union Carbide Canada [.imited. Toronto 7, Onlario

be made faster. The least expensive ingredients for
the job are always employed. Harassing technical
studies and trial-and-error tests are slashed. There's
strict control and accurate estimating of coms
pounding costs, invaluable in a highly competitive
market.

This unique method is another of the many
ways the UN1oN CARBIDE Silicones Man is helping
rubber fabricators. Sound interesting ? Please write
for details to Dept. DA-9904, Silicones Division,
Union Carbide Corporation, 30 East 42nd Streety

New York 17, N.Y. Wrapup

UNION

erhid SILICONES

AVIATION WEEK, April 11,

Mercury Clamp-Down

Merger Speculation

Congress Views Subsidy

Washington Roundup

National Aeronautics and Space Administration is holding down its publicity effort
on the Mercury man-in-space program. The hold-down is a response both to congres-
sional criticism and to internal philosophyv. Space Task Group officials and the seven
Mercury pilots join many he: u:]qmrtua officials who feel too much is being said before
any major Mercury goals have been  achieved.

NASA is highly sensitive to congressional criticism, and the main impetus for the
current hold-down has come from critics on Capitol Hill. Critics tend to overlook the
fact that much Mercury publicity is simply a response to strong public interest in the
program.

Astronauts also feel they have had too much of the spotlight with too little credit
going to the technical and administrative force putting the program together. They also
feel the safety angle is oversold. They fear the program will be retarded by undue
emphasis on safety for publicity re; 1SONS.

Slick Airways-Seaboard and Western merger talks may provide CAB with an
opportunity to demonstrate its reported willingness to approve airline mergers as a
means of strengthening the industry. Slick hasn't flown its domestic routes for two
vears, but it has an attractive tax loss to offer Seaboard and Western, Both carriers have
ordered the Canadair CL-44.

Merger would restore competition on transcontinental cargo routes and form the
hrst U.S. domestic-intemational cargo line. CAB has pushed airline competition in
recent vears.  Shick’s return to service would provide competition on the transcontinental
routes Flying Tiger Line now operates as a profitable all-cargo monopoly. Merger
undoubtedly would be protested by the Flying Tiger Line and “other carriers.

CAB will have to decide whether it wants to 5trmgtlmn airlines by strengthening
their route structures or by permitting them to merge. The Board has used the new
route approach tor five years. There are now signs CAB mav permit mergers in order
to build tewer, stronger competitors.

Congressional displeasure with airline subsidies will work against Capital Airlines’
attempt to regain subsidy status. CAB would need more than the requested $69 million
subsidy budget to handle the Capital case, but Congress is in a mood to cut requested
funds. A hill introduced two vears ago to ban anv trunkline subsidy was re-introduced
last week.

Dr. Kurt Debus is expected to be in charge of National Aeronautics and Space Admin-
istration launches both from the Atlantic Missile Range and Pacific Missile Range when
ABMA clements formally transfer to NASA. Debus headed ABMA’s Missile Firing
Laboratory at Huntsville md supervised Army’s missile and space launches from Cape
Canaveral.

Dr. John P. Ruina will replace Dr. Hector R. Skifter as assistant director of defense
research and engineering for air defense. Ruina formerly was deputy for research to
the assistant Air Force secretary for research and development. Skifter is returning to
his former job as president of Airborne Instruments Laboratory.

In another Pentagon move, Harry Davis will replace Ruina in the office of Court-
land Perkins, new assistant secretary of the Air Force for research and development.
Davis is now assigned to the office of Dr. Herbert . York, director of defense ru{_lr{_‘h
and ¢ngineering.

Federal Aviation Agency is asking Congress to slice its Fiscal 1961 budget by $21
million because, it says, Air Force cancellation of eight SAGE super combat centers
(see p. 33) eliminates the need for the money. FFAA has had to dmp plans to tie the
air trafhe control svstem into the eight canceled centers, but the svstem probably will
be mtegrated with existing SAGE centers.

President Fisenhower stands little chance of getting permission to bypass con-
gressional authorization procedures for all space funds but construction and equipment
budget. Space committees don't want to give up their right to review the space pro-
gram annually. . . . Rep. Chet Holifield's House "'I-Illlttn Operations Subcommittee
plans to ask Air " orce to review changes in missile management since the group issued
its report on the subject. Hearings w vill be held as soon as General Accounting Office
produces its long-awaited report on Space Technology Laboratories’ role in_the mussile
program. . House "I..|:rp-rr:+prnhm15 Committee is scheduled to report Fiscal 1961
budgets for NASA, CAB and Federal Aviation / Agency to the House this week.

—~Washington Staff
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Defense Centralizes Test Range Authority

Gen. Yates will head new Pentagon office formed

to supervise nation’s launch,

tracking complex.

By Evert Clark

Washington—Defense Department last week created an office to coordi-
nate and supervise the nation’s complex of military missile and space test
ranges and tracking stations, and named Air Force Maj. Gen, Donald N.

Yates to head it.

Yates has been commander of the Atlantic Missile Range, largest of the
launching bases, for almost six vears and has been coordinator of Defense
Department’s support activities for the civilian Mercury man-in-space pro-
gram since last fall (AW Oct. 5, p. 26). He now will be deputy director
of defense rescarch and engincering (Ranges and Space Ground Support)
under Director Herbert F. York and probably will be promoted to licutenant

general,

USAF Maj. Gen, Leighton 1. Davis,
now assistant Air Force deputy chief of
staff for development, will become com-
mander of the Atlantic Range and prob-
ably also will take over the Mercury
support job, mm which he would report
directly to the Secretarv of Defense
through the Joint Chiefs of Staff.

Dr. York said Defense Department’s
primary concern is for the future rather
than the present. Already there are
some 100 mussile or space tracking sta-
tions outside the U. S. York said Yates’
job will be to keep a national inventory
of facilities and test plans; assign new
missile or space programs to particular
ranges where technical considerations
do not automatically dictate location;
maintain Jong-range launch schedules
and plans for ground environment use:
recommend action to York on all pro-
posals for use of ranges and for dev L*'[np-
ment, procurement, installation and op-
¢ration of ground environment equip-
ment to be used in test programs, and
provide a focal point for coordination
with National Aeronautics and Space
Administration,

Alvin G, Waggoner, who has been
York's special assistant for guided mis-
siles and space operations, now will be

‘Iﬂtcﬁ deputy, with the title of assistant
director of defense research and engi-
neering for ranges and space ground
support. He will establish the necessary
ofiice and staff, which is expected to be
no more than half a dozen professional
militarv and civilian emploves, NASA
may assign a full-time haison man to
Yates" office.

Canaveral’s Status

Within the Air Force, the change
apparently raises the Atlantic Missile
Range, operated by the Air Force Mis-
sile Test Center of Air Research and
Development Command, to a status
almost equal with that of a command
itself.

It 15 expected that ARDC's Ballistic
Missile Division—which was at one time
scheduled to assume authority over the
Missile Test Center—now will not be
given this authority,

Since 1958, the Atlantic, Pacific and
White Sands massile ranges have been

operated as national activities. USAF
has run the Atlantic, Navy the Pacific
~ml Armv the White Sands Range.
Yor the time being, the Navy-oper-
ated Spasur satellite surveillance fence
and the USAF-operated Spacetrack

Range Maintenance and Operation Contract
Air Force Missile Test Center

(Pan American World Airways Estimated Costs and Fixed Fee as Negotiated™)

“—~Includes Radio Corp. of America subcontract for technical services.

Estimated Tolal Face
Fiscal Cosl as per Vealue of
Year Contract Fixed Fee Confract
1954, . ........ B $4,839,953 $215,000 $5,054,953
| |1 e PR AR A e 11,727,507 440,000 12,167,507
POBE s v 18,125, 521 500,000 18,625, 521
L} 7 (TR - 43,160,029 1,030,000 44,190,029
[T R LR T 53,580,000 1,215,000 54,795,000
L AR S e T e 70,617,620 1,400,000 71,017,620
o P e R 81,865,000 1,750,000 83,615,000
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computing center will remain under
Defense’s Advanced Research Projects
Agency, as will the communication and
navigation satellite development pro-
grams. The satellite programs, however,
should be assigned to services by about
the beginning of the next fiscal vear on
July 1, York said.

Walker L. Cisler, president of De-
troit Edison Co., has been studving the
organization and management of ranges
since last fall as a special consultant to
the Secretary of Defense. He has made
verbal recommendations and has wnt-
ten letters to the secretary and to York
suggesting changes, but has not made a
formal report,

York said creation of the new office
reflects some, but not all, of the changes
suggested by Cisler. He said Cisler had
made no specific recommendations, for
example, concerning coordination of
the Navy's Pacific Missile Range with
the adjacent USAF Vandenberg AFB,
which uses many support facilities of
the PMR in its training and operational
launchings.

Yates brings to his office both the
experience of having supervised “‘the
launching of probably more big mcla:::t';
than anvbody else in the world,” and

“the ant of view of somecone who has
actually been trving to operate one of
these facilities in the field,” York said.

Defense Department has been co-
ordinating range activities in the past
but “not to the degree and with the
well-defined charter” that was consid-
ered necessary, York said. Creation of
the new office has awaited Cisler's
recommendations and “an understand-
ing on our part and NASA's part” as to
what was needed, York amd [le has
conferred with both NASA Adminis-
trator Keith Glennan and Deputy Ad-
mimstrator Hugh L. Dryden about the
new arrangement, he said.

Functions

Examples of the type of function the
new ofhice will have are:

® Assignment of a new program, such
as the Polaris, Minuteman, ctc.. to a
range.

® Review of proposals to develop test
cquipment if 1ts cost is more than 52
million.

® Review of request to establish new
ground stations or add NASA equip
ment to military sites,

e Settlement with NASA of military-
civilian priority questions if they can-
not be resolved at lower levels. No
new formal body for coordination with
NASA is contemplated.

¢ Review of launching schedules, pos-
sibly on a monthly or quarterly h‘lSH
but with considerable automomy left
with base commanders to make their
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cwn schedules. York said he hopes to
keep as much responsibility as pmaﬂﬂc‘
at the ranges for all functions and to
have the ranges imtiate as much of the
planning as |:u.159ﬂﬂf:.

Past disagrecments bebween  Nawvv
and USAT at the PMR-Vandcenberg
comples now are “pretty well under
control,” York said, but there 15 “"need
for further review and new ones may
arise in the future.”

NMew Offer Approval

Approval from the new ofhee will
be needed primanly in the arca of data
acquisition equipments rather than sim-
plv a new computer for use at a space
rracking center, York said, but the new
computer office would have to be not-
fied in order to list it in the facilitics
and equipment inventories. Onlv o ex-
perience will determine exactly  what
needs prior approval from Yates' office,
he said.

Any change in the organizational
structure for supervising range opera-
tions will indirectly affect manv indus-
try contractors. Atlantic Missile Range.
tor example, has some 30 contractors in-
volved in testing missiles and  space
vehicles there at anv one time, exclusive
of the companies who operate the range
for Air INorce.

Range operation itsclf has become
a major business within the defensc
industry. One survey has put the figure
at $2 billion annually for range serviees
and another S5 billion .ml‘lu.lﬂjn for
range equipment.  Although this s
higher than other estimates, the trend
15 stronglv upward as the need grows
for world-wide syvstems such as the Mer-
cury tracking network.

Range Operation Contract

Pan American World Amrwavs, Inc,
has held the Air Foree range operation
contract since 1953, with Radio Cor-
poration of America, Inc., as its sub-
contractor for technical services.  In
that time the contract has grown from
53 mulhion a vear to 583 million (see
box p. 26).

Yan American President Juan Trppe.
RCA President John Burns and M.
Cen. Donald N. Yates, commander of
the Air Force Missile Test Center,
recently conducted negotiations which
led to what the Air Force calls a “re-
alignment” of responsibilities between
Pan American and Radio Corp. of
America,

The changes will involve the shift of
some 125 RCA emploves to Pan Ameri-
can’s pavroll and will improve opera-
tional cthciency of bhoth  contractors
and reduce dollar requirements, USAT
said (AW Apr. 4, p. 34). The areas
affected are to be range contractor pro-
gram management, range planning, and
engincering contract monitoring func
tions,
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Since the negohations, K. M. Me-
Laren, head of RCA’s IMorida opera-
tion, has resigned and the company
satd 1t has accepted the resignation
with regret. Charles Powers, uin Wils
manager of RCA’s range operations,
has transferred to the job of program
manager of RCA's Atlas service in Van
Nuvs, Cahf., and has been replaced by
kenneth R, Rawlings.

In spite of Air Force assurances that
no further “realignments” are planned,
reports persist in the Florida area that
the Fiseal 1961 range contract, which
will take effect next July 1, will include
still further changes i the relationship
between Pan American and RCA.
Both companies say they have rejected
suggestions, which apparently  origi-
nated at Defense and higher Air Foree
levels in the interest of economy, that
the range be operated by a single
contractor. | y

The Navy-supervised Pacific Missile
Range 15 not contractor operated. The
reason is that it 15 primarily an opern-
tional and training base rather than a
test base. and security considerations
plav a larger part. |

Recent Selection

Pan American was recentlv selected
bv the Armyv to establish and operate
an electronic environmental test facility
and dronc test range at the Electronic
Proving Ground, I't, Huachuca, Argz,
The companv expects to shift no more
than 25 technical and management em-
ploves from the Atlantic Missile Range
to Huachuca to help in establishing the
new' Tange.,

Pan Amernican and RCA won the
Atlantic  Missile Range contract  in
1953, Forty-ive companies were in-
vited to bid and six company proposals
were finally considered. The companics
were Pan American-RCA; Fairchild En-
gine & Airplanc Co.; Land-Air, Ine:
Dav & Zimerman, [nc., in conjunc-
tion with Phileo and Trans-Ocean Air-
lines; Federal Telephone and Radio;
Paul Smith Construchion Co,

An evaluation project group estab-
lished subpanels to examine and evalu-
ate supply, air support, management,
technical  svstems  planming,  photo-
sraphic service, data acqmisition, data
reduction, phase-in period and range
operations  planning.  Later,  over-all
panels composed of senior officers re-
viewed the work of the subpanels and
selected Pan American,

Air Force last vear explained the
selection to the House Defense Appro-
priations Subcommittee in the follow-
Ing way:

“While costs were considered, 1t was
recognized that a cost-plus-hxed-tee con-
tract was involved, and the government
would, therefore, he required to bear
all costs incurred regardless of original
estimates proposed by each contractor

g
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Mercury Capsule

First McDonnell Project Mercury manned
space  capsule aifframe, instrumented for
cscape svstem tosts, has been delivered to
National Acronantics and Space Adminis-
tration at Wallops Station, Va. (AW Mar,
21, p. 34). Next Atlas booster test of cap-
sile will include evaluation of fuselage skin
shingles which are designed to compen-
sate for acrodvnamic heating.

and contmmed in anyv contract wnitten,

“In addition, the proposals vaned ex-
tensively as to method of operation and
manpower requirements so as to make
cost comparisons an ampractical basis
of evaluation. The other factors . . .
relating to technical. operational and
logistical arcas, became the primary
hasis for evaluation and award.”

Contract Cost

The Atlantic Range contract has cost
some S285 mallion m seven vears,  Pan
Amencn’s estimated cost for the cur-
rent contract 15 $51.9 million and its
fee, which is negohated, is $1.75 mil-
hon, or 2.13% . RCA's estimated cost
is 528,211,000 and its fee 15 $925,000,
or 3.39%.

As of the muddle of last vear, Pan
American had 4,858 ::mplr:u.r:a at the
Missile Test Center and RCA  had
3,112 (AW Aug. 31, p. 56).

27



i et kb R ael e m————E LR e

gl i - _—-.-'-.--ll—'m—'ﬁ-""l-'-'h".".-.-l.-m..,.‘.-r_’_._"“___. 4]
o e i il e W s R b I R W

camera, which covers an area about 800 mi. square. Cloud cover images show utility of a satellite system in weather reconnaissance.

Potential Satellite Reconnaissance Utility

SERIES OF PHOTOGRAPHS transmitted by Tiros I were taken by satellite’s low-resolution

NASA Tiros I Demonstrates

I k. iw. EE o .
e

=

TIROS 1| was launched by Thor-Able guided
by Bell Telephone Laboratories svstem de-
veloped for Titan.
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By Craig Lewis

Washington—Tiros [ is returning
pictures of the earth and its cloud cover
in a practical demonstration that satel-
lites can be used to survey veather con-
ditions and other surface features from
space.

Tiros 1s an experiment rather than
an operational weather reconnaissance
system, but it is testing the basic flight
and ground techniques that will be used
in future operational systems (AW Mar.
14, p. 27). The satellite has returned
about 2,000 pictures thus far in the 10
days it has been in orbit, and, as it con-
tinues to transmit pictures from its tele-
vision system during its three-month
life, it is expected to demonstrate the
fu.u.:haht;. of using orbital platforms to
provide a major breakthrough in world-
wide weather reconnaissance and fore-
casting.

Simce Tiros can photograph Commu-
nist land areas, it raises touchy interna-
tional questions. Although there was
no adverse reaction from Communist
nations when the satellite was launched,
NASA has taken pains to emphasize
that its television cameras can detect
only large terrain features and that they
have no capability for detailed surface
reconnaissance. NASA revealed last
week that the high resolution camera
has a design resolution of about 0.2 mi.
An object this size would show as a blip
on one of the 500 lines in a picture,
and NASA said it would be impossible
to identify.

Despite the disclaimers, the agency s
carcfullv screening all plmlugnp]n be-
fore they are released to make sure no
f[‘.,-lhll'll..!'-. Hf il #!:I]!TITHL’ nature are {hﬁ
plaved. Tiros is photographing such
areas as Mongolia, China and southern
and eastern Russia in its passes around
the earth. State Department and Cen-

tral Intelligence Agency are disturbed
by the international complications
which could arise from the success of
the Tiros r:w:pummnt.

Although the Tiros svstem i1s aimed
at meteorological research, its success
obviously demonstrates the feasibility
of the general principles that will be
used 1n mmlitary reconnaissance satel-
lites.

The same photographic clanty which
poses international problems also proves
the value of satellite reconnaissance for
|11Lt::urr:|-1ngir, 1l use. “The exact utilitv of
Tiros’ pictures in weather mapping and
forecasting was hard to assess immedi-
ately after launch, but meteorologists
are pleased with the results and “the
proof the photographs provide ot the
validity of weather satellite concepts.
[‘'uture problems would seem largely to
involve the u;lr:w:ln]:um_'nt of a more
sophisticated, operational svstem,

Tiros was preceded bv Vanguard 11,
which had a photocell for ma Pping
cloud cover. Vanguard wobbled i or-
bit, and data has been extremely hard
to interpret. Explorer VI also tele-
metered a crude picture of cloud cover,
but its quality did not approach the
pictures coming from Tiros. Explorer
VII is telemetering data on the heat
budget of the earth from its infrared
detectors.

Tiros Il Schedule

NASA will extend its meteorological
satellite program into the infrared arca
with Tiros 1I, which 15 scheduled for
launch in August by a Thor-Delta
vehide. Nimbus follows Tiros in the
NASA program, and this advanced satel-
lite will be closer to an operational con-
hguration, It will be earth onented and
ﬁv a polar orbit, correcting the two g
drawbacks of the space- .oriented Tiros.
It also will have more advanced sensors
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for measuring meteorological conditions
near the earth’s surface.

Tiros and NASA's metcorological
satellite program are part of a growing
effort to improve the means of mapping
and forecasting weather conditions.

Systems in Development

The Air Force has svstems under de-
velopment that are designed to improve
weather data collection and to integrate
collechion and forecasting techniques

into an operational svstem, and the
Weather Bureau has a continuing effort
to improve techniques.

The operational system  that  will
eventually follow Tiros will dovetail
with these programs.

Tiros 1 was boosted into a circalar
orbit by a Thor-Able launch vehicle, It
has a perigee of 435 stat. mi. and an
apogee of 468 stat. mi. Inclination to
the cquator 1s 49.327 deg., a value
within .003 deg. of the mtended inclina-

tion. Velocity at burnout was within
22 fps. of the desired value, The orbital
period 15 99.15 min., and the satellite
15 expected to make about 1,300 passes
around the carth during the estimated
threc-month lifetime of its systems.

Tiros Coverage

Tiros covers the surface of the earth
between 50 deg. north and south lati-
tudes, a band extending roughly from
Montreal, Canada, and Santa Cruz,

HIGH RESOLUTION CAMERA (left) in Tiros T can record images as small as 0.2 mi. Cutaway of Tiros shows: 1—one of two half-inch

Vidicon TV cameras: E-H‘id{'-ung]:ﬁ camera lens; 3—tape recorders; 4—clectronic sequencer; 5=TV transmitter; 6—batteries;

T=amera

avionics; 8—tape recorder avionics; 9—control circuits; 10—auxiliary controls; 11—tape motor power converter; 12—voltage regulator;

13—battery regulator; 14—auxiliary synchronizing generator for TV,

18—solar cells; 20—de- spin mechanism; 21—spin-up rockets,
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| 5=transmitting antennas; l6—rteceiving antenna; 17—solar sensor;
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Meteorological Probes

| Washington—U. S, is beginning a pro-
gram for a periodic series of daily sound-
ing rocket launches to gather meteorolog-
ical data at altitudes of up to 200,000

ft. to add to the information now ob-
tained from weather balloons and the
Tiros 1 meteorological satellite.

l Month-long daily firings of Loki and
| Arcas rockets will be made this spring,
summer and fall from Wallops Station,
| Va; Pt. Mugu, Calif.; Tonepah, Nev;
Eglin AFB, Fla.,, and Cape Canaveral,
Fla. Daily liunches of Loki and Arcas
were made from Wallops Station and
Pt. Mugu from Jan. 18 to Feb. 19 in
an early demonstration of the program.

Sounding rocket network will be part
of the U. S, contribution to the Inter-
national Rocket Weeks sponsored by
the Committee on Space Research. First
of these COSPAR programs was con-
ducted last November, and the next is
scheduled for September. They are
planned quarterly in 1961.

The U. S. network is a joint project
involving the Air Force, Army Signal
Corps, Atomic Energy Commission, Na-
tional Aeronautics and Space Adminis-
tration, Navy and Woeather Bureau.
Army Signal Missile Support Agency
provided and launched the initial test
rockets,

Argentina, in the Western Hemisphere.

The satellite was launched by a Thor-
Able vehicle very similar to the Thor-
Delta NASA expects to launch for the
first time this spring. Like Delta, the
Tiros Thor-Able carried the Bell Tele-
phone Laboratories radio command
guidance system designed for the Titan
[CBM. This Bell Telephone system
also was used in the Thor-Able Phase 2
nose cone re-entry tests. The Aero-
jet-General second stage used in the
Tirps launch was a surplus stage from
the re-entry test program.

Launch was under the direction of
the Air Force Ballistic Missile Division
and Space Technology Laboratories.
Douglas Thor first stage burned approxi-
mati- 160 sec., and, just before burn-
out, the plastic fairing around the third
stage and payload was jettisoned. Second
stage with its Bell Telephone Laborato-
ries gmidance system powered the vehicle
for about 100 scc., and, at burnout, spin
rockets stabilized it at 136 rpm. Second
stage separated 1.5 sec. after spin rock-
cts fred.

Hercules-Allegany Ballistics Labora-
tory solid propellant third stage coasted
for about 400 sec. before it ignited.
Third stage separated from the payload
25 miun. after it burned out. The third
stage carried a beacon designed by Lin-
coln Laboratory and built by Texas
Instruments and, for the first time in
a NASA satellite launch, the third stage
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could be beacon-traced by radar.

Tiros 1 is a 270 1b. satellite equipped
with two television cameras. It is 19 in.
high and 42 in. in diameter, and it was
designed in a drum-like shape to su
port the more than 9,000 solar cells
which cover its sides and top.

Designed and built by Astro-Elec-
tronic Products Division of Radio Cor-
poration of America under technical
direction of Army Signal Research and
Development Laboratory, the satellite
has two television cameras which are
identical except for lens equipment. Low
resolution camera has an f 1.5 lens:
the high resolution camera has an f 1.8
lens. Shutter speed is 1.5 millisecond.
Pictures have 500 lines per frame, and
the video bandwidth of the system is
62.5 ke.

Each camera is connected to a mag-
nctic tape recorder that can record as
many as 32 photographs at 30 sec. in-
tervals while the satellite is out of trans-
mission range of ground stations, al-
though the camera doesn’t necessarily
take 32 pictures on each pass. Cameras
also can bypass the recording system
and transmmt  pictures dirr:-::ﬁ}' to a
ground station. This procedure is fol-
lowed after the stored pictures have
been transmitted and while Tiros is still
in range, It takes 7.5 min. to record
the pictures stored by the two camera
systems, and the satellite is in range
up to 12 mn.

The two television camera systems
and their associated equipment oper-
ate independently and transmit data
through two-watt telemetry svstems op-
erating on 235 me. Recorder tapes are
400 ft. long and move at 50 in. per
second m recording and plavhack.
Transmitted data is taped and also is
displayed immediately on ground sta-
tion television displays where 1t is
photographed. Pictures and taped data
are sent to Naval Photographic Inter-
pretation Center for processing.

since the satellite is space oriented,
it can photograph the earth cloud cover
only during the part of its orbit when
it is pointed at the earth and while that
part of the earth is in sunlight. During
a pass, Tiros will take a series of over-
lapping pictures.

Orientation of the pictures is pro-
vided through sun-angle sensors in the
solar cell units that provide readings on
the satellite’s orientation to the sun as
the pictures are shot. This data is trans-
mitted with the pictures. Attitude in-
formation comes from an infrared
sensor which detects the earth’s hori-
zon. Two transmitters broadcast con-
tinuously, providing tracking informa-
tion and transmitting duplicate data on
satellite attitude, environmental condi-
tions and equipment operation.

Minitrack stations provide data on
the satellite’s orbit and attitude to
NASA’s computing center here. Com-

puting center calculates future orbits
and prepares operational  programs
which Tiros can carry out during the
time its cameras are pointed at the
carth. The projected programs are co-
ordinated with data compiled by
Weather Bureau’s Meteorological Satel-
lite Section,

Information from these sources is
used by the operations control center
at NASA's Goddard Space Flight Cen-
ter to plan the actual program the satel-
lite will follow. Instructions are then
sent to the two ground stations which
mstruct the satellite system and receive
its photographs.

These ground stations are facilities
operated by the Signal Corps at Ft.
Monmouth, N.]., and by Lockheed
Missile and Space Division at Kaena
Point, Hawaii. Backup stations at Cape
Canaveral, Ila., and Princeton, N. |., can
receive data but can’t instruct satellite,

The photographic programs are run
through a General Time n%r:ctmnit: clock
system that can be set as much as five
hours in advance as Tiros passes over
one of the two ground stations. Clock
svstem triggers the cameras at the pro-
per time and controls the picture-taking
and recording program.

After the Tiros photographs have
been processed by the Naval Photo-
graphic Interpretation Center, they are
sent to the Weather Bureau and to Air
Force Cambridge Research Center.

B-58 Reliability

Reliability increments assigned to the
28 major subsystems in the Convair
B-58 show that its bombing and navi-
gation system is responsible for 60.5%%
of the malfunctions that degrade the
aircraft’s bombing capability.

This was brought out by Conwvair en-
gineers who participated in a Society
| of Automotive Engineers symposium on
“Reliability—Organization and Achieve-
ment” in the B-58 weapon system.

Comparable increment for the B-58
long-range communication system 15

10.6%; for its fuel and air refueling
system, 5.6%%; for its utility hydraulic |
system, 5.29; for its flight control sys- |
tem, 3.0%; and for its engines, 2.9%.

Although ‘“‘realistic mean time be-
tween engine failures” is listed as 250
hr. for reliability test purposes, loss of
an engine during the strike phase of a
typical mission does not result in 10055
degradation, for the B-58 can attain
supersonic speed on three engines.

By feeding 4,000 algebraic equations—
each representing an acceptable mode
of bomb delivery despite subsystem mal-
functioning—through an IBM 704 com-
puter, Convair is able to determine
the probability at takeoff that the B-58 |
will deliver and detonate a nuclear
weapon within a fixed target radius,
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Aerospace Coordinating Board Planned

By Ford Eastman

Washington—Acrospace  Activities
Coordinating Board will be created to
help implement President Eisenhower's
proposed changes in the National Aero-
nautics and Space Administration,
NASA Administrator T, Keith Glennan,
told the House Space Committec last
wecek.

Purpose of the board, Glennan said,
will be to facilitate cooperation between
NASA and the Department of Defense
for the solution of problems of mutual
interest and for the exchange of infor-
mation on requirements, technical data
and progress of programs. Board would
operate at a substantially higher admin-
istrative level than the present Civilian-
Military Liaison Committee it will re-
place.

The deputy adminmistrator of NASA
and the director of defense research and
enginecring will serve as permanent co-
chairmen of the board. The chairman
will be assisted by officials of each
agency who deal in special areas calling
for coordination, such as launch vehi-
cles, biosciences, aecronautics and pay-
loads.

Formation of the board was sug-
%{L‘Etﬂd by James H. Douglas, Deputy

efense Secretary, when he appeared
betore the committee in support of the
President’s request to modify the Na-
tional Space Act (AW Mar, 21, p. 30).
It was one of several proposals recom-
mended to the committee headed bv
Rep. Overton Brooks (D.-La.), during
the month-long hearings. The commit-
tec is expected to report on its recom-
mendations within a week.

With the exception of the Coordi-
nating Board, Glennan rejected all pro-
posals to amend the act bevond the
changes requested by the Administra-
tion and said he hopes Congress will
“avoid substituting some new organiza-
tional complexity in place of an old
one.” He said the President, in request-
ing the changes, “is seeking to increase
the effectiveness of government through
a simpler, more flexible organization.”

The President has asked Congress to
eliminate the National Aeronautics and
Space Council and shift space planning
functions back to NASA, abolish the
Civilian-Military  Liaison Committee
and clearly define NASA as the agency
to explore space, while military func-
tions in space would be confined to
those pertaining to national defense
(AW Jan. 18, p. 35).

Other proposals suggested to the com-
mittee by military and civilian witnesses
included:
® Establishment of a single national
‘pace program embracing both civilian
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and military applications and headed by
cither the Defense Department or the
civilian agency.

e Substitution of either a “czar,” com-
mittee or board for the National Space
Council to head the space program.

® Substitution of a Military Applica-
tions Committee, Militarv Liaison Com-
mittee or both for the Civilian-Military
Liaison Committee.

¢ Creation of a Joint Congressional
Committee on Aeronautics and Space
to replace the present House and Senate
standing comumittees.

In commenting on the proposals,
Glennan said creation of a space czar
would alter the President's present au-
thority and power of decision over the
Defense Secretary and the NASA ad-
ministrator. He said:

"It must be assumed by those who
advocate the creation of such an office
in the White House that the President
cannot, because of his multiple duties,
give the nation's space achivities the
attention they deserve. 1 cannot accept
this assumption, nor is there any basis
for it in the experience of the last vear
and a half. I have had no difficulty in
reaching the President and obtaining
decisions.”

Regarding the proposal for creation
of a group similar to the Atomic Energy
Commission’s Division of Military Ap-
plication, Glennan said the relationship
between the Defense Department and
AEC is essentially that of user and sup-
plier, while the relationship between
NASA and Defense is substantially dif-
ferent. He said such a committee would
not solve the problems of coordination,
decision-making and cooperation.

In a related development, the com-
mittee last week released testimony

taken during earlier closed sessions in
its review of the nationmal space pro-
gram. Witnesses included Dr. Herbert
F. York, Defense Department director
of research and enginecring, who told
the committee:

® Improvement program to simplify
missile construction has resulted in a
10 to 209 reduction in the number of
valves in a Convair-Atlas intercontinen-
tal ballistic missile engine.

® Defense  Department’s communica-
tions satellite program “may end up
waiting for a booster.” York said the
net loss in time, however, should be
small.

® Expenditures for space, missile and
satellite programs by the government
will amount to about $6.5 million in
Fiscal 1961,

e Total research, development, test and
evaluation funds in the procurement
budget and line items for missiles goes
from approximately $2.15 billion in
I"iscal 1960 to about $2.4 billion in
Fiscal 1961.

In reply to questioning, Lt. Gen.
Bernard A. Schriever, commander of the
Air Force Air Research and Develop-
ment Command, denied that the Air
Force is establishing a separate training
program for space crews. He said USAF
15 developing plans for the Dyna-Soar
boost-glide program in which NASA is
participating.

“We will not be carrving out two
separate uncoordinated efforts here at
all,” he said. “Just like the X-15, we
have Air Force, Navy and NASA per-
sonnel who will actually participate in
the flight program . ..”

Gen. Schriever also detailed the
scheduled operational dates for NASA's
Project Mercury tracking and ground

Anti-ICBM Ray Research

Washington—Air Force is backing a research program on a ray-type anti-ICBM
research project, although at a lower level than its project leaders have recommended.
Dr. Joseph Charyk, Under Secretary of the Air Force, told the House Committee

on Science and Astronautics that his office and the Air Force Scientific Advisory
Board are still reviewing a proposal that $10 million in Fiscal 1960 funds be spent
to build an experimental facility at Yucca Flats, Nev., to be used specifically for
work on ground-based high energy devices which theoretically can stop ICBM

w?rh:':m[s above the atmosphere. Charyk said there are still major technical uncer-
tamties with such devices which radiate microwave energy or accelerate high energy

particles.

Charyk said the Scientific Advisory Board will recommend an acceleration in
the project’s funding if more promise of solving the basic problems can be
demonstrated. He described the Air Force project as “a supplement” to the work
of Defense Department’s Advanced Research Projects Agency work in this area and
said it was undertaken because USAF felt “augmentation to the ARPA effort was

g

desirable.

The ARPA program for a ray-type ICBM defense is a portion of the

GLIPAR (Guide Line Identification Program for Anti-Missile Research) project
whose main purpose is to stimulate scientific thinking away from conventional
approaches to the missile defense problem.
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mstrumentation stations.
the following:

e July, 1960—Cape Canaveral, Fla,,
Grand Bahama, Grand Turk, Bermuda
and the control center at the Air Force

Missile Test Center at Canaveral.
* September, 1960—Canary Islands.
e November, 1960—Washington, D. C,,

They include

communications and control center,
West Australia, Hawai, West Mexico,
Southern California and South Texas.
e January, 1961—Indian Ocean and mid-
Atlantic shipboard installations, Nigeria,
Zanzibar, R" oomera (Australia), Can-
ton Island, White Sands and Eglin
AFB, Ila,

Turbojet, Ramjet De-Emphasis
Deplored at Agard Conference

By David A. Anderton

Milan—Serious concern that the end
of the air-breathing engine era is in sight
was voiced by many powerplant en-
gineers at the Fourth Agard Combus-
tion and Propulsion Colloquium here
last weck. Agard is NATO's Advisory
Group for Acronautical Research and
Development.

While scientists in formal sessions
discussed future air breathers from
theoretical and design viewpoints, ob-
servers of major U.S. and Bntish en-
gine companies privately emphasized
fears that the turbojet and ramjet have
no future.

Major reason is the current emphasis
on ballistic missiles and their liquid
propellant powerplants which take the
lhon's share of current budgets, leaving
nothing for rescarch and development
of air-breathing powerplants,

Only pmaah]:_ future market for en-
zines of advanced design appears to be
a commercial transport. But such en-
gines have to be financed by companies
without government help, as the situa-
tion LJrlmh \With the current high cost
of |:lmurplmt [lL\LIH‘E}]l'ILJ'IT Programs,
no engine companv—even in collabora-
tion with customers—could afford to
complete the cvele of development for
a new air-breathing engine.

Biggest disappointment to many en-
gineers has been the lack of money allo-
cited by the National Aeronautics and
Space  Administration to  basic  air-
breathing engine development.  After
Agard Chairman Prof, Theodore von
Karman broke from a prepared speech
to criticize NASA's attitude, speaker
after speaker pointed out areas where
basic and applied research is needed in
order to provide more adequate design
mformation for supersonic  turhojets
and  hypersonic ramjets. Most design-
Crs -.u:cc'lllt the current facts of life and
realize that what they call overempha-
sis on ballistic missiles stems from a
militarv  decision to concentrate on
these kinds of missiles. “Let’s Face
facts,” said one, “There are no new
military requirements for our engines.’
Iingineers are scriously concerned to
keep a few key people in engine devel-
apment and they point out once design
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capabilitv 15 lost it is never regained.

They feel this keenly right now be-
cause basic techniques for design layout
of high supersonic turbojets and hyper-
sonic ramjets are fAnally f'm.'h well
understood. Work remaining is largely
experimental and developmental that
takes time, money and test facilities.
Some applications of air-breathing en-
gines such as staged supersonic trans-
ports, air launching vehicles for ballis-
tic missiles, satellites or sounding rock-
ets are just beginning to look promising
based on available data and prospects
tor the near future. A proposal by An-
tonio Fernn of HmﬂLhn Polytechnic
featured a Mach 7 transport weighing
600,000 Ib. carrying 100 passengers over
a 6,000 mi. range. The plane is powered
by a combination turbojet-ramjct.
Another Ferri proposal foresees satellite
capabilities in a combined powerplant
aircraft using turbojets for takeoff and
acceleration to Mach 3.5. Ramjets with
subsonic combustion would continue
acceleration to Mach 7 and above
Mach 7 combustion would be super-
sonic, I'uel and coolant would be hvdro-
gen, |

Even though accelerations are low,
eventual velocity would be orbital. Pay-
loads placed in orbit would be on the
order of 10,000 Ib.

A. Zipkin, of General Flectric,
delivering a paper prepared by him and
[. M. Nucci of General Applied Science
Laboratories, used three illustrations:
* Two-stage supersonic transport carry-
ng 60 passengers, having a range of
3,500 naut. mi. and Mach 4 cruise.
Boost vehicle weighing 64,000 b,
and turbojet powered takes off com-
hmul with the cruise vehicle weighing

5,900 1b. and separates after accelerat-
mg both vehicles to Mach 4. The
cruise vehiele continues the trip on ram-
jets, using turbojets for landing,
® Republic F- Il'l’i' used to launch satel-
lites, A two stage rocket weighing
10,300 1h. is launched using zoom tech-
mque, putting 120 Ib. in orbit,
® Republie F-105 used to launch sound-
ing rockets the same way. The plane
conld lTaunch a 100 1b. pavload tu an
altitude of 340 mi. compared with 190
mi. reached using ground launch for
the same rocket.

A. Burstein, Convair assistant chief
engineer, said a typical rocket used 63%
of its total energy getting through the
atmosphere. Studies of recoverable
launching systems showed they are com-
petitive in cost with ground-launched
rockets designed to put comparable
loads in orbat,

But no companies have enough
private funds to finance a single pro-
gram of this type including test facili-
ties. Current test areas are tied up with
rocket powerplants or are incapable of
special tests needed to satisfy the de-
signer of a Mach 7 ramjet. “1 visited
Lewis Lab the other day,” said one de-
signer, “and there wasn't a test cell
there with an air-breathing engine. And
what's worse is there isn't going to be
any,”

But NASA's A. M. Rothrock said the
reason NASA cut down that type of
research testing is because it seems de-
sign and development of these engines
and their vehicles 15 a matter of engi-
neering rather than reseach. He said the
payoft in going to hypersonic speeds in
transports 15 so small it hardly seemed
to jushify choice of Mach numbers
above the range of Mach 2-3. He ques-
tioned earlier presentations  showing
]nplr.rmml:‘ tranﬁ]]ﬂrlw with ranges up to
6,000 mi., saving, “We all don’t want
to go from New York to Moscow and
the time we spend getting to and from
those points would be a major portion
of the total trip time.” Rothrock
recommended staving between Mach 2
and 3 for supersonic transports.

Lack of discossion time saved him
from immediate arguments, but one by
one proponents of air-breathing engines
cornered him for debate. One scientist
said later, “Rothrock 15 wrong on all
counts. He 1s just trving to rationalize
the NASA budget.”

“As long as guys like him arc in
charge of ?IIT!I’]‘-. the air breather sure
doesn’t have any future,” commented
an engineer with ramjet experience.

But Rothrock wasn't the only irget.,
Several  designers had  equally  harsh
words for the mulitary in spite of My,
Gen. Danmiel Hook's statement  that
USAI" will devote “adequate™ funds to

air-breathing engines and Vice Adm.,

. T. Havward's comment that he 15 m
favor of air breathers. One engincer
said, “How can vou believe them?
Schriever (Lt. Gen. Bemard A
Schriever) cut out turbojet monev and
one of his bovs comes here and savs
the Air Ir.-rcf: is continuing adequate
support,”

But the hitterest comment came
from a scientist who said the only way
he could see to get back into the air-
breathing engine business was for the
military to find out the Russians are
doing it. “If that cver happened,” he
said, “we would have all the money we
could nse.” -
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Space Technology

Pioneer Signals May Be Received
From 75-Million mi. Distances

Washington—Signals from National
Aeronautics and Space Administration’s
Piomeer V' space probe are expected to
be triggered and received at the Umni-
versity of Manchester’s radio- telescope

at Jodrell Bank, England, station when

this sun-orbiting satellite 1s as far as
60 to 75 million mi. from carth. Ongi-
mal estimates had placed the maximum
signal  distance at  approximately 50
million mi. (AW Mar. 21, p. 18).

[Yarthest distance from  earth  the
Pioneer vehicle will reach within the
next vear will be about 87 million mu.
Closest approach to earth will be about
16 million mi.—in October or Novem-
ber, 1965,

Approximatelv 311 davs after its Mar,
11 launch. Pionecr V will be closest to
the carth’s orbrt—about 10,000 mi, This
will be a vearlv occurrence.

Closest approach to the orbit of
Venus will be made on about Aug. 9
when the probe will be 43.5 million mu.
from c¢arth and about 7 million mu.
from the Venus orbit. Closest approach
to Venus atself, approximately 21 mil-
lion mi.,, will be made in September,
1961,

Highlights of Pioncer V include:

é
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e Mar. 11 launch—FProbe btg;m sending
at 64 bits per see. from the 5-watt trans-

mitter. Ten bits are the equivalent of
ime word.
Signilln were receved at six grmmd

stations at various times for a total timce
of two-and-one-quarter hours per dav.
The Manchester tracking facilitv trig-
gered the signal for associated stations
at Millstone Hill, Mass,, and Cape
Canaveral, Fla.. while the Hawan sta-
tion turned on the signal for reception
at singapore and Goldstone, Calif.

® Mar. 12—Pioncer V was about 200 -
000 mi. from carth, when the switeh
was made to 8 bits per sec. for reception
at Hawaii, Millstone, Goldstone, Singa-
pore and Cape Cuanaveral, because of
the transmission distance mvolved. The
Manchester facilitv was still receiving
information at 64 bits per sec,

® Mar, 13—Probe was approximately
313.000 mi. out. Commumcations were
lost at Cape Canaveral and Singapore
because of their small antenna instal-
lations. Manchester was still receiving
at 64 bits per sec., Hawan at 8§ bits per
see. Goldstone and Millstone were not
turncd on.

® Mar. 17—Same transmission situation
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Two Saturn Booster Engines Test—Flred
Two of the eight engines clustered in the Saturmm booster are test-red above at Hunts-

ville, Ala. (AW Apr. 4, p. 31); test was followed by test-firing of four engines. Fach
engine produces 185,000 1b. thrust. At right of the static stand is a 60-ft.-long Jupiter

intermediate range ballistic missile in position for test hring.
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| USAF Plan Approved

1IIL"In“’:l.'-iIIilIg‘_ht:lnll-l:'l'.nu-i to fund long lead.
time items for six additional Polaris
submarines and for construction of 18
more Convair-Atlas ICBMs than ong-
inally requested in the Fiscal 1961 bud-

| get were formally approved last week

by President Fisenhower.

Funds for expanding the Atlas and
Polaris progrims will come from can-
cellation of plans to coostruct two nu-
clear-powered  attack submarines, sav-
ing $114 million, plus a cutback on the
Air Force Bomurc-B interceptor missile
and SAGE supercombat centers (AW
Apr. 4, p. 29). Funds saved by can- |
cellations will exceed by $99.7 million
the increased Polaris and Atlas funding
plus the cost of accelerating USATF's |
Samos and Midas satellite programs, in- |
terceptor and radar modernization and
an increase in the BMEWS program,
also approved by the President.

Administration’s revised program  will
bring the total Atlas missiles in the Fis
cal 1961 budget to 58 and the total
Polaris submarines fully  or partially
funded to 21. In subsequent test-
mony before the House Detense Appro-
priations Subcommittee, Defense Secre-
tary Thomas Gates said that, if Polans
tests scheduled for August prove fully
successful, the Administration will ask

Congress for additional funds.

existed except that Iawan was receiv-
ing at 1 bit per see. because of the long
range, about 1,115,000 mu.

o Mar, 20-Manchester reception was
recuced to 5 bits per sec., with recep-
Hon situation at other stations remain-
ing the same. Pioncer V distance from
earth was approximately 1,373,000 mi.
® Apr. 5—Trmsmission situation con-
tinned. with Pioncer V's distance from
the earth at about 3,376,000 mi.

e May 20—Probe will be about 10 mil-
lion mi. from earth. Since reception
on the S-watt transmitter will be mar-
ginal, it is probable that the vehicle's
11[] watt transmitter will be activated.
This will be 5|-|:Ln|1|1}]t'-alfli.|:1 with an
amplifier for the S-watt transmitter,
-'\I:n 22—V ehicle will be about 10.-
300,000 mi. out. Manchester reception
will be reduced to & its per scc,
Hawaii will remain at 1 bit per sec., and
other stations will not be in contact.
® June 15=Pioncer V will be about 20
million mi. from carth. Manchester re-
ception will be reduced to 1 bit per sce.,
and there will be no contact with the
other stations.

Under NASA cognizance, the pav-
load was designed 111{] mstrumented by
5|:-1-:i: Technology Laboratories, includ-
ing the receiver, the hve transmitters
and associated avionic devices in the
integrated telemetry, tracking and com-
mand svstem.
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Gen. Power Detlails to Senate
SAC Air Alert, Missile Needs

Washington—Gen. Thomas S. Power,
commander of the Strategic Air Com-
mand, last week enlarged upon the ac-
tions which he fecls are necessary to
provide the U.5. with a continuing
deterrent capability, including his pro-
posal for a 24-hr. SAC airborne alert.

In testimony before the Senate De-
fense  Appropriations Subcommittee,
Gen. Power, however, denied reports
that he 15 asking that “"we start on air-
borme alert immediately.” He added:

“This is not so. I do not consider it
is necessary to undertake a full scale
flying airborne alert program todav.
What I have asked for and recom-
mended is the carliest capability so that
it may be initiated when it 1s required.
Due to the lead time required to pro-
cure the necessary materiel, funds must
be made available today to commence
the necessary stockpiling.”

He also told the subcommittee that
1 misconception of this program 15 the
belief that a lot of money would be
wasted if it never became necessary to
implement airborne alert.

“The actual fact is that stockpiling
action will not represent a loss even if
arrborne alert 1s never implemented,” he
said, "“Obviously the B-52 force is going
to be with this command for a long
time, and the additional parts could,
and would, be consumed under normal
operations. In effect, this would permit
reduced procurement for future vears.”

Gen, Power reiterated his stand that
an “airborne alert is the only answer
to reducing Soviet confidence that a
surprise attack could eliminate nuclear
strike capability of the Free Waorld.”

He told the subcommittee that
“there is no suitable alternative until
we can be guaranteed reliable and effec-
tive missile warning svstems, coupled
with a force postured and configured to
be responsive to whatever warning is
available. Airborne alert of the B-52
force can, from the standpoint of cal-
endar time, carry us through to the next
plateau when missiles should be enter-
inwr inventory in quantity,”

ile Gen. Power did not place a
price tag on his proposals for a con-
tinuous airborne alert capability, Sen.
Dennis Chavez (D.-N.M.), subcom-
mittee charrman, said it would cost
about $570 million in Fiscal 1961 and
between $800 million and $850 million
annually thereafter. Administration has
requested $85 million in Fiscal 1961 to
provide an on-the-shelf alert capability.

Earlier, Maj. Gen. R. J. Friedman,
comptroller and director of the Air
Force budget, told the House Defense
Appropriations Subcommittee:
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“We have the $185 million in the
budget now. (He referred to the %85
million requested in Fiscal 1961 plus
$100 million that would be available
through Fiscal 1960 programing.) It
would require $492 mullion more than
that in Fiscal vear 1961 to build up to
the capability that Gen. Power wants

Douglas Cuts Salaries

Santa Monica, Calif.—Douglas Aircraft
Co. initiated a 1095 reduction in pay for
all salaried personnel last week, accom-
panied by a 60-day moratorium on merit
increases.

Salaries of corporate officers are re-
duced by at least the same amount.
Donald W. Douglas, Sr., chairman of
the board, and Donald W. Douglas, Jr.,
president, each are accepting a 25%
salary reduction.

“Reasonable and realistic reductions
in administrative costs and other con-
structive economies in over-all operations
already in effect should help place the
company in a stronger competitive posi-
tion at this critical period of readjust.
ments in the markets of the industry,”
the company declared,

Dounglas savs that 14,500 salaried
personnel are affected by the cut but
that no one will be cut below the mini-
mum for their job classification. The
company’s achion comes at a time when
union and management officials are at
the negotiating table and just prior to
its annual report to stockholders.

The UAW.IAM issued a statement
saying that the pay cut was merely a
crude attempt on the company’s part to
attempt to intimidate workers covered
by UAW.IAM contracts into accepting
terms less favorable than the economic
facts would indicate.

Spokesmen for North American Avia-
tion, Inc., Lockheed Aircraft Corp., and
Northrop Corp., told Aviation Week
that their companies did not contemplate
action similar to Douglas’ at this time.

At Chance Vought Aircraft, Inc., a
two-year contract, calling for a general
wage mcrease of five to seven cents per
hour and pro rata vacation was signed by
the company and International Brother-
hood of Electrical Workers, Loecal 59.

Republic Aviation Corp. and the In-
temational Assn. of Machinists agreed
on a new two year pact covering 8500
employes at Farmingdale, L. I. Agree-
ment calls for a wage boost ranging from
seven to 11 eents an hour the first
year, and five to eight cents the second
vear. Average hourly wage before the
settlement was $2.63.

by Jan. 1, 1962. Then there would be
a requirement for some $250 million
more than that if, after having attained
that capability, you decided to keep the

aircraft on continuous alert as of that
date. Then you would have to repro-

gram 570 million in Fiscal 1960. Then
the following 12-month period would
cost you 5801 million to maintain that
activity.” Gen. Power also told the sub-
committee that the U. S. should:

® Build, “as rapidly as possible,” an
cffective ballistic missile capability. He
said he supported proposals to augment
the number of missiles in the Convair-
Atlas ICBM squadrons to switch to an
improved version of the Martin-Titan
(AW Apr. 4, p. 34). The improved
Titan, he said, “gets away from propel-
lant storage problems. You have an in-
silo launch capability and an improved
all-inertial guidance svstem. This sim-
plified system will result in a capability
to reduce the number of people per
squadron by about 50%.

“These missiles should be followed
as quickly as possible by the second
generation missile—Minuteman. [t is in
this system that SAC is placing a lot of
taith for the future. In mv opinion,
there will be a requirement for a sizable
Minuteman force in order to achieve an
effective counterforce capability.”
® Continue research and development
of manned bomber systems to pro-
vide a mixed force of manned and
unmanned systems for flexibilty, “We
must continue the concept of a mixed
force,” he said, “and the [North Ameri-
can Mach 3] B-70 will provide the best
capability in the manned aircraft for
this time period [beyvond 1965]. The
B-47, whicﬁchns been the backbone of
our deterrent posture, will be phased
out of the inventory due to obsoles-
cence, It will be replaced to some ex-
tent by [Boeing] B-52s and [Convair]
B-58s, but primarily by missiles. With
a combination of these systems in the
proper mix, deterrence can be best as-
sured for the immediate future.”

Gen. Power also urged the adoption
of personnel measures that will attract
and hold a “qualified, professional, and
dedicated corps of officers and airmen.”
He suggested the following actions:
® Augment the present spot promotion
program. This would require legisla-
tion modifying the Officers” Grade Lim-
itation Act to provide an increased
grade structure for combat crews.
¢ Implement the officer responsibility
pay section of the military pay bill.
® Provide alert pay authorization. “I
want to give them [alert crews] $10 a
day for every 24 hr. they are on alert.”
® Provide accrual pay “wherein a rated
officer is guarantced so much of his
flight pay based on years of service when
removed without cause, from flying.”
¢ Implement Capehart Act to include
housing for airmen in lower ranks.
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complete systems
capability for
actuating a specified
load in response

to an electrical signal

If you need an electrohydraulic servoactuation system, look to Moog for complete
system design and production capability. Moog can supply an integrated package
actuation system to meet your performance requirements, including amplifiers,
servovalves, actuatars, and necessary hydraulic and electrical power supplies. This
integrated package approach can achieve an economy of space, weight and
production cost not possible with conventional ""component-oriented’’ systems.

WRITE OR CONTACT MOOG FOR DETAILS.

MOOG SER“J,DBDNTRDI_S, !NC* PRONER AIRPORT, EAST AURORA, N. Y,

LEADING INNOVATOR AND PRODUCER OF ADVANCED ELECTROHYDRAULIC SERVOVALWVES



ATLAS vufilizes a rodio-command guidance sys-
tem provided by the Defense Systems Depart-
ment. Depicted here is the dramatic blostoff of
the ATLAS which — wunder radio-commond
guidance — produced o successful earthly orbit
as part of project SCORE.

DEFENSE
SYSTEMS
DEPARTMENT

ORDNANCE
DEPARTMENT

LIGHT
MILITARY
ELECTRONICS
DEPARTMENT

HEAVY
MILITARY
ELECTRONICS
DEPARTMENT

MISSILE
AND SPACE
VEHICLE
DEPARTMENT

GENERAL ELECTRIC’'S
DEFENSE ELECTRONICS DIVISION

Organized for a Full Range
of Systems Requirements

The Defense Systems Department, Syracuse, N. ¥, — newest of the Division's five
functionally organized departments — is the focal point of those integrating capa-
bilities so vital to major prime and support systems for national defense. Made up
of the Company's top systems management and technical talents, DSD is G.E.'s
single point of authority and responsibility for major, long-range defense programs.

POLARIS

. . whose inertial guidance and fire control equip-
ments willbe provided by the Ordnance Department,
Pittsfield, Mass. — center of the Division’s ca-
pabilities in precision electro-mechanical elements of
sea and land-based weapons systems. In addition to
POLARIS equipments, the Department produces
radar antennas, directors, launching and handling
equipment and underwater ordnance.

SIDEWINDER

. » . the deadly air to air missile whose infrared
guidance and control units are provided by the
Light Military Electronics Department, Utica,
N. Y., is representative of its capabilities for mili-
tary electronic subsystems and equipments con-
tained in, or launched from, air wvehicles. Its
additional contributions range from electronics
countermeasures to integrated avionic systems.

DATA PROCESSING AND DISPLAY EQUIPMENT

. . . for air space management is being developed
and produced by the Heavy Military Electronics
Department, Syracuse, N. Y, — center of the
Division's capabilities for the design, production
and installation of land-based and sea-borne detec-
tion, guidance and control equipment, Major con-
tributions of this Department range from long-
range sonar to the largest known radar systems.

RE-ENTRY/RECOVERY VEHICLES

. such as the ATLAS experimental nosecone—
largest re-entry vehicle ever recovered from space
—are designed and built by the Missile and Space
Vehicle Department, Philadelphia, Penna. Experi-
enced in space technology, MSV D developed oper-
ational ATLAS and THOR re-entry wvehicles.
Other responsibilities range from certain missile

arming and fuzing projects to the re-entry/recov-
ery of the DISCOVERER satellite. 226-3

DEFENSE ELECTRONICS DIVISION

GENERAL @3 ELECTRIC

SYRACUSE, NEW YORK




INFRARED SPECTRUM

Individual records con be mode of
high-speed repelilive sweeps through
overlopping spectral bands,

ANALYSIS

for advanced airborne systems

Infrared spectroscopy is an advanced means of “linger-
printing”” objects of military and scientifie interest in the
skv and on the ground. The Bendix Systems Division is
now extending its infrared skills in the interpretation and
prediction of reconnaissance covering the earth, to systems
sweeping the sky.

Under current development is an airborne tracking
spectrometer providing data over the entire spectrum
from the infrared to the ultraviolet. This spectrometer,
together with instrumentation for navigation references,
acquisition, seanning, and data processing, is being de-
signed for operation in multi-jet aireraft. It is a technigque
which will be a building-block for future reconnaissance

Bendix Systems Division “Genoy”

AMM ARBOR, MICHIGANM
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and defense systems, and will provide design data pre-
requisite to advanced weapon development.

Other infrared projects inelude satellite reconnaissance
syvatems, meteorological applications, airborne scanners,
drone augmentation, mapping, and communications
technigues.

Progress in advanced infrared programs exemplifies
Bendix leadership in ‘‘the systems of tomorrow."” For
engineers and scientists interested in building new careers
with these system developments, the Bendix Systems
Division offers challenging opportunities. Inquiries are
invited regarding these positions.

AVIATIOR [OREF

Fairchild Reports 1959 Profits

I“airchild Engine & Airplane Corp.
reported a $1,515,261 proht for 1959
compared with a $17 million loss the
vear betore, but hewing to the realistic
approach to the companv's problems
which 1t promised stockholders last
vear, it did not herald this contrast as
representing their solution.

Production of the F-I7 turboprop
transport and components of the Bocing
B-32 bomber fall far short of Eulh
utilizmg the Hagerstown, Md., plant,
President J. H, Carmichacl said.

Iairchild has made an entrv into new
ficlds, for example through a contract
with Ravtheon to manufacturce a 60-ft -
diameter radar antenna reflector for use
in the Pincushion system to track and
wlenbify intercontinental ballistic mis-
siles. But the large volume needed
such new product lines takes a long
time to develop, Carmichacl said, and
15 further complicated by competition
from other aircraft manufacturers also
attempting to utilize cxcess plant co-
pacity,

Adding to the problems Iairchild
faces was the necessity to release 13
I'-27s for production beforc hrm con-
tracts had been received from  cus
tomers. These airplanes have cost $3.5
million so far. Estimate of the add-
tiomal cost to complete them at present
production rates—two a month—is 58.2
million.

These airplanes include prospective
reorders from Ozark Arr Lines and Que-
becair and a new order of 3-5 airplancs
from Pacihic Western Airlines. Finan-

Shot Put Launch
Washington—FProject Echo inflatable

sphere modihed to avoid structural fail
ures that developed during earlier flight
tests has been fred successfully by Na.
tional Aeronantics and Space Adminis
tration in a suborbital Shot Put flight.

sphere launched from Wallops Sta-
tion, Va., m the ftourth Shot PPut test
| was perforated with 240 pinholes. Per-
forahions are oriented to allow residual
air to escape when the 100 ft. sphere
is folded into its launch container.
Amount of residual air left affects the
rate of inflation in space, and NASA
wimnts to keep the rate down to avoid
structural failure,

Since the perforations appear to have
solved earlier problems encountered with
the 51}|ls:re, NASA plans to Jaunch it
into a 900-mi. Project Echo orbit cover-
ing the earth between 50 deg. north and
south latitudes within the next few
| weeks using Thor-Delta launch vehicles.

will put Echo spheres into polar orbits.

Two subsequent Thor-Delta lmnwhmk
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cing problems are the prime reason for
delay of the orders.

Besides pushing sales of the F-27,
Carmichael called broadening the base
of the company along growth lines 2
principal objective of the company for
1960. The company is also retaining its
mterest in the airplane business with
company sponsorcd projects that -
clude:
® Jet wing transport studv.

- L;]t.ipult -launched carricr aircraft pre-
himmary design,

® Cargo h;msmrt under mvestigation to
replace its C-119 and C-123

e V/STOL wehicle under preliminary
design to replace a number of Armv heli-
copters and aircraft now in service.

In its diversihcation efforts, Fairchild
15 expenmenting with or producing:

* Plastic compressor blades for jet en-
aines, under development for Allison
Division of General Motors and Pratt
& Whitnev Aircraft.

® Aluminum boats, including several
| 4-tt. boats built for Scars, Roebuck &
Co. under a program that contemplates
Fairchild becoming the sole source of
aluminum boats for Secars.

Comparable inancial results For Fair-
¢hild show sales of $114,651,162 in
1959 and $148,851,787 for 1958. Back-
log dropped from 51355 million to $76
million m 1959, but working capital
rose from $6.071.789 to $13.225.614.

GE Reorganizing
Electronics Groups

New York—Organizational realign-
ment of General Electric’'s defense and
clectronics business was announced last
week in the latest in a series of corpo-
rate shifts.

Under the realisnment, the former
Electronie, Atomic and Defense Systems
Group becomes the Electronie and
Ilight  Svstems  Group, continuing
under group executive and Viee Presi-
dent C. W. LaPierre.

The new name reflects the fact that
the group’s activities include non-
defense products, such as jet engines for
civil areraft and space programs for the
National Aeronautics and Space Ad-
ministration. Change also reflects GE's
recent action in transferning the Han-
ford Atomic Products and the Atomic
Lquipment Power departments out of
LaPierre’s group and into the T_‘Ir:t."l.‘m-
Utility Group (AW Mar. 14, p. 37).

In last week’s action, GE also made
the tollowing transters:

e Industrial Electronics Division, from
LaPierre’s group to the company’s In-
dustrial Group, headed by Vice Presi-

dent Arthur Vinson.

e Communication Products Depart-
ment, formerly a member of the Indus-
trial Electronics Division, joins the De-
fense Electronies Division. Move s
expected to strengthen GE in bidding
tor military communications programs.

In m:}Hm recent r{e:rmuumhnn
move, GIE merged its Je l".ugim: De-
partment and 1ts Production Engine
”L'}];H'ITH{‘]IT_ hoth at Evendale, Ohio.
mto a single Large Jet Engine Depart-
ment headed by Neil Firestone, former
manager of the Production Engine De-
partment. Donald Berkey, former man-
ager of the Jet Engine Department, be-
COMUS Mmanager of engincering for the
new combined department,

The new Electronic and Flight Svs-
tems Group now includes the I-}L[LH“-L
I“lectronics Division, Svracuse, N, Y.;
the Electronic Components Division,
Owensboro, Kv.; Flight Propulsion Di-
vision, Fvendale, and the Aircraft
Nuclear  Propulsion  Department, of
Fvendale, formerly a part of the re-
cently dissolved Atomic Products Di-

vision (AW Mar. 14, p. 37).

News Digest

Sputnik HI decaved Apr. 6 between
2:45 am, and 445 am., ending an
orbital peniod that started ""nLu 15,
19558, Decay occurred on last half of
its 10,035th earth circuit, or first half

of the 10,036 pass,

Second nuclear submarine, the Pat-
rick Henry, was scheduled for commis-
sioming last week at General Dyvnamics’
[llectnic Boat Division, Groton, Conn,
The sub will join her sister ship, the
Polaris-equipped  George  Washington
(see p. §7), for sea toals. |

Advanced Rescarch Projects Ageney
was scheduled to brief the President's
scientific adviser, Dr, George Kistia-
kowsky, late last weck on the results to
date of ARPA hallistic muissile space
defense  efforts, imcluding the Gumde
Line ldentihcation I’rm-r.nn for Anti-
NVissile Rescarch f'[‘-hp:r] program (see
p. 3l)

House Committee on Science and
Astronautics last week approved a sub-
committee recommendation to hiberal-
ize the patent section of the Nahonal
Aeronautics and Space Administration
(AW Mar. 14, p. 35). New patent sec-
tion 15 similar to changes requested by
the Administration in that patent rights
are left to industry in most cases. Gov-
ecrnment, however, is required to obtain
royalty-free license on patents produced
under research and development con-
tracts.
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AIR TRANSPORT

Soviets to Press for Early Bilateral Date

Russians make formal bid to open talks with U.S.;
expected to push for New York run in near future.

By L. L. Doty

Washington—Soviet Union, having made its first formal bid earlier this
month to open talks on an exchange of air routes with the U.S., is expected
to press hard for an early inaugural date of Moscow-New York scheduled

SEIVICes.,

Climate for the beginning of negotiations between the two countries on
a bilateral air transport agreement appears to be good. Russia’s state-owned
airline, Aeroflot, now satisfied that its Tu-114 long-range turboprop transport
15 operationally ready to match or surpass the best aircraft in U.S. airline
mventories, wants to start service promptly.

Pan American World Airways—with
an eye on the four West European car-
riers already operating into Moscow
with turbine equipment, particularly
Sabena Belgian Airlines which is offer-
ing onestop New York-Moscow service
with Boeing 707 turbojets—is equally
eager to launch its scheduled service
into Russia provided, of course, it has
U.S. sanction.

Nevertheless, most observers here say
that it may be a minimum of six-to-
cight months before the reciprocal
services begin. Thev point to the
British-Soviet bilateral agreement which
was originally signed in London on Dec.
19, 1957 (AW Dec. 30, 1957, p. 34)
and was rencgotiated last spring (AW
Apr. 6, 1959, p. 45) before actual serv-
ice began in May (June 1, p. 52). Here
are the major reasons given for the prob-
able delays:
® In their formal bid to open talks, re-
ceived by the State Department on Apr.
1, the Russians suggested cither this
month or next as a eonvenient time to
begin ncgotiation sessions. State De-

artment offcials say that, because of a
eavy agenda throughout the spring
months, the U, S, probably will not be
in a position to begin talks before this
June.

e Negotiations may be stretched out
beyond normal periods of time because
the U. 8. will insist upon a Bermuda-
type agreement whereas Russia, in all
prior bilateral agreements with coun-
tries outside the Soviet sphere of influ-
ence, has assiduously evaded Bermuda
principles.

® Since Acroflot is not a member of
cither International Air Transport Assn.
(IATA) nor the International Civil
Aviation Orgamization, basic bilateral
agreement will, by necessity, be supple-
mented by annex agreements which will
set operating and airworthiness stand-
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ards, air trafiic procedures and tanft and
trathe principles.

The Russian proposal that bilateral
talks be opened is the first response to
similar offers made by the U. 5. since
a formal note was sent to the Soviets by
the State Department in October, 1958,
Prior to that time, the U. §. had not
been eager to enter into any bargaining
until it was prepared to cope with the
technical problems that will mevitably
present themselves in such negotiations.

Prior to the note, Russia consistently
prodded the U. S. for some action and,
on one occasion, Premier Nikita
Khrushchev tweaked the U. §. ambas-
sador in Moscow for failure to push bi-
lateral negotiations (AW Sept. 15,
1958, p. 41). Since the October note,
however, the Soviet Union has been vir-
tually silent on the subject of a bi-
lateral.

Speculation has been strong that the
Russians would delay formal talks un-
til thev were certain that the Tu-114
turboprop transport, which has been

Proximity Warning Hope

Recent tests indicate that the addi-
tion of a small avionic adaptor can

enable existing airbormne weather radar
to detect other aircraft at ranges of up
to 10 mi. and provide an automatic
alarm for the pilot.

The development is the result of
almost two years of effort and fight
tests by Radio Corp. of America and
United Air Lines.

Additional avionic equipment in-
volved occupies only a §-ATR-size case,

probably will sell for under $10,000. |
Radarscope will display location of all
intruders in the forward area and a
cursor-line showing bearing to intruder,

flving for almost three vears, was ready
to perform scheduled service on the
long-haul New York-Moscow route.
The Tu-114s are now slated for regu-
lar trans-Siberian service this spring
after several delays beyond last fall's
target date (AW Mar. 28, p. 52). They
are also now earmarked for the U. §.
service.

As matters now stand, there 15 small
likelihood that the two countries will
fail to reach a mutually satisfactory
agreement on a bilateral. Aeroflot wants
to continue its present expansion pro-
gram which already has taken the car-
rier mto 23 capitals of Europe, Asia and
Africa and resulted in commercial co-
operation contracts with 30 foreign
air Carriers.

Commercial interests are the leading
reasons behind the U. 5. desire to en-
ter the New York-Moscow market.
Competition among the Western air-
lines serving Moscow is already keen,
and four of the carriers, looking toward
lucrative U. S.-connecting traffic, are
in the process of placing their first-line
equipment into service on the route.

Sabena Belgian Airlines, hoping to
lure the bulk of the expected 10,000
U. S. visitors to Moscow this tourist
season with its Boeing 707 turbojet
service, began oncea-week jet sched-
ules between New York and Moscow
with a 1 hr. 15 min. layover in Brussels,

Earlier this month, British European
Airways inaugurated de Havilland
Comet 4B service between London and
Moscow, and Air France i1s scheduled
to begin Sud Caravelle jet flights from
Paris into Moscow later this month.
Scandinavian Airlines System also will
begin Caravelle service this month.

At the same time, Acroflot plans to
double the number of turbojet and
turboprop transports operating on both
domestic and international routes dur-
ing 1960. The carrier said that turbine-
powered equipment will operate on “al-
most all” its international routes this
summer. Farlier this month Aeroflot
placed the 11-18 turboprop transport
into service on routes from Moscow to
Pcking, FEast Berlin, Vienna, Stock-
holm and Helsinki. The Tu-104 turbo-
jet transport serves routes from Moscow
to such other European capitals as
Il‘:aris_. Amsterdam, Brussels and Lon-
don,

Since Aeroflot is not a member of
ICAQ, operating and technical issues
may loom as the major obstacles to-
ward reaching a final agreement. Fed-
cral Aviation Agency will not partici-
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pate in the basic talks, in which the
essential terms of the bilateral are
discussed. However, the agency will
handle all negotiations on a technical
annex to the agreement covering all
matters pertaining to navigation, traffic
control and the airworthiness of the
aircraft,

In the British agreement, the tech-
nical annex specified that “in principle
.+ . the standards and codes established
or recommended by the International
Civil Awiation Organization shall be
adopted.” In this connection, U. S.
Civil Aeronautics Board regulations re-
q]';nre that all aircraft registered under
the laws of a country not a member of
ICAO “may be navigated in the U, S,
subject to the same rules, conditions
and limitations applicable in the case of
aircraft of ICAO member states.”

All air traffiic control issues were set-
tled in the technical annex in the
British-Russian  agreement, and the
FAA does not anticipate any serious
problems in this respect. A spokesman
for the agency told Aviation WeEk
that the Russians are known to rely
heavily on low frequency beacons and
radar for navigation and noted that
GCA is available at Moscow's Vnukovo
Airport. ILS at the airport, which is
incompatible with that used by the
U. §., is being replaced with ILS equip-
ment recently purchased by the Soviets
in England.

In the Bntish-Russian agreement,
commercial aspects of the bilateral
agreement were mnegotiated between
British European Airways, the chosen
British carner, and Aeroflot. These ne-
potiations covered such arcas as ac-
counting and financial arrangements,
trafic handling, ground handling of air-
craft and sale of seats. Capacity, accord-
ing to the bilateral, “shall be closely
related to the estimated requirements
of air trafhc between London and
Moscow,”

Since Aeroflot is not a member of
IATA, rate and fare levels were set by
the two airlines and then approved by
their respective governments.

Similar agreements will be worked
out between Aeroflot and Pan American,
only U.S. carrier certihcated to operate
the route, by an annex to the bilateral
agrecment,

Most observers here feel that a
straight New York-Moscow ronte will
be settled upon in the first round of
negotiations. Any proposals for ffth
freedom rights made by the U.S. are
likely to be flatly rejected by the Rus-
sians since no country has yet been able
to obtain rights to fly beyond Moscow.

In addition, the Russians probably
will balk at any moves made by the
U.S. to inject a multiple designation
provision in the agreement which would
permit it to certify more than one car-
rier on the route.
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Airlines Draft Plan for New Bid
To Gain More MATS Business

By Robert H, Cook

Washington—Scheduled airlines are
regrouping their arguments for a greater
share of Air Force's Military Air Trans-
port Services' mrio and passenger busi-
ness following their apparent defeat
during hearings of a House Armed
Services Subcommittee (AW Mar, 28,
p. 38).

Although the industry’s key witnesses
have failed to impress the subcommit-
tee, which reportedly has recommended
almost $300 million for modernization
of MATS equipment in Fiscal 1961,
the airlines are expected to stage a last
ditch stand before a Senate Appropria-
tion Subcommittee for defense.

However, any belief that the airlines
will fare appreciably better before the
Senate subcommittee is fading.

A tacit agreement between the House
and Senate subcommittees on MATS'
need to modernize its obsolescent air-
craft Aect apparently has been reached,
and airline demands for a cutback in
MATS' daily flight utilization rate is a
secondary 1ssue.

Cost of achieving the modernization
is the key factor in the airlift hearings.
MATS has made a strong case for its
equipment needs and the necessity for
a five-hour daily utilization rate for
traiming purposes. Acquisition of cargo
versions of existing  turbine-powered
aircraft by MATS (AW Apr. 4, p. 42)
probably would result in a declining
need for commercial augmentation as
the new aircraft are phased in.

At the same time, MATS now enjoys
substantially low cargo rates as a result
of Air Force procurement of aitlift by
competitive bids. Cutting the MATS
utilization rate, or changing from com-
petitive bidding to cargo rate formulas
as suggested by the airlines, could triple
the present cost of procuring commer-
cial airlift for MATS. Members of the
House subcommittee estimated a trans-
fer of all routine MATS traffic to com-
mercial carriers could boost MATS ex-
penses by an additional %1 billion
within the next five vears.

Meanwhile, the House subcommit-
tee is expected to get a joint Air Force-
Defense Department critique of the re-
cent Big Slam airlift exercise (AW Apr,
4, p. 50) by Apr. 20. Study of airlift
testimony given thus far, plus the
MATS Big Slam exercise, will be the
basis for recommended airlift legisla-
tion later this year.

The additional cargo aircraft prob-
ably would include 50 cargo versions of
the Douglas DC-8 or Boeing 707 turbo-
jet transports and 50 Lockheed Super

Hercules C-130 turboprop aircraft
equipped with additional fuel tanks for
long-range operations.

Cost of procuring commercial airlift
for MATS was a major issue last week
as the subcommittee heard testimony
from Stuart G. Tipton, president of the
Air Transport Assn., and Chan Gurney,
vice chairman of the CAB.

Tipton took particular issue with
subcommittee cost estimates for trans-
ferring routine MATS trafic to com-
mercial airlines and recommended a
change in the present system of com-
petitive bidding for MATS contracts.
The subcommittee estimated that the
transfer of all MATS traffic at the low-
est available commercial fares would
cost MATS an additional $391.3 mil-
lion a year. MATS is spending approxi-
mately $79 million for commercial air-
lift in Fiscal 1960. Rates suggested
last year by the CAB would cost the
military $279.4 million for airlift as
compared with $198.3 million for which
it could be shipped under the bidding
system, according to the subcommittee,

Tipton said ATA has been unsuccess-
ful in obtaining a detailed breakdown
of MATS expenses, but that it be-
lieved the 5180 million earmarked for
MATS traiming this year failed to in-
clude personnel costs that could in-
crease the actual outlay to almost $400
million. ATA studies show that the
cost to move all of MATS routine traf-
fic by commercial carrier this fiscal vear
under the lowest passenger fares and
cargo tariffs on hle with the CAB would
have been a total of 5266 million for
passengers and 5148 million for cargo.

Committee members, in turn, em-
phasized the low prices MATS is get-
ting under its competitive bidding as
compared with the lowest published
fares, In the case of a TWA contract
with MATS, passengers were carried
from the East Coast of the U. 8. to

Tunner to Retire |
Washington—Air Force announced
last week that Lt. Gen, William H.
Tunner, commander of the Military Air
Transport Service and spearhead of
MATS' re-ecquipment drive, will retire
late this spring at his own request after
31 years of service.

Gen. Tunner stepped in as MATS
commander in  July, 1958, following
tours as USAF deputy chief of staft for
operations and as commander of the
U. S. Air Forces in Europe. In 1948-49,
he managed the combined USAF-Royal
Air Force Berlin airlift that supplied

that city dun‘ng the Soviet blockade.
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Frankfurt, Germany at a cost of 579
cach as compared with the lowest
cconomy fare for this distance of 5255,
they said.

Tipton cted the case as an ex-
ample of the government using its “tre-
mendous power to drive prices down”
to a point where many operators cither
were unable to earn a proht or ex-
perienced too small a profit to encour-
age the purchase of new flicht equip-
ment. He added that airlines continued
to bid on such contracts to keep flight
cquipment busy and that fares lower

than 5253 for Frankfurt could be rea-
lized if the airlines obtained a higher
volume of MATS traffic.

Gurney backed Tipton’s stand on air
carzo and said that present rates have
failed to increase cargo airlift and are
too high but that they are “as low as we
can get them and still keep some cargo
carriers in being.”

“The question now boils down to
which 15 more important to national
defense, the lowest cost for supple-
mental airlift, or more modern aircraft,”

he said.

Turbofan Hercules Specifications Revealed

Design for a swept wing, swept empennage version of the Lockheed Super
Hercules transport, called the GL 207-42 (AW Mar. 28, p. 38), will incorporate
a more powerful version of Pratt & Whitney's JT3D turbofan engine—the JT3D-11
developing 22,000 Ib. thrust. Aircraft also will utilize the cockpit, fuselage nose
and center sections, and system concepts of the C-130B Hercules, Aviation Week
has leamed. The fuselage, 280 in. longer than that of the C-130B, would be
refaired into a low-drag configuration in the aft end.

GL 207-42 Data
| Specifications:
| DAL e e R e R R e S e R 160 ft
Lngtls o T R D T e 126 ft.
Height, vertical stabilizer. . .....cccvveverrnnses 38 it
WCIOEE NI o o smcn o S e b e R 3,000 sq.ft.
Conpo Aot BEtght. . - <o v v onses ssamnesssursnss 50 in.

Performance:

Zero fuel weight |

Structural payload limits

Four engine rate of climb at sea level,

Three engine rate of climb at sea level,

C-5011A.

Minimum eargo compartment size. ... ...

SIAE CRIQO OODLL o ssiu s sivoavinlvassas
AL TG TR s vt vk st s e o e
BN . ot an ot e At s

Maximum gross weight. . .............
Maximom landing weight, ... ..........

At 2,150 nant, mid. ...
At 4,100 naut. mi. (transatlantic). .. ..
At 5,500 naut. mi. (transpacific).............

Maximum eruise at 20.000 ft., maximuam
proes Weight ..o st vinin g

Long range cruise at maximum gross weight

standard day, maximum gross weight. . ..

takeoft flaps, gear up, maximom gross weight. . . . .
Landing ground roll after clearing 50 ft.. .
ONRERGIE iicis s L e L R

Takeoff ground roll to elear 50 ft. obstacle
TOEnIOg TS . « oo vne o svirnin awm mos s

PORRERARE - on £ vt coonnitncui e AL

It GEliVORY o s sieinmiy pidaieas

Squadron strength delivery. ............
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........ 67 ft. long, plus 8 ft. ramp

10.25 ft. wide
9.1 ft. high

........ 6.5 ft. wide x 9 ft. high

10,25 H. wide x 9.1 ft. high

........ Four Pratt & Whitney JT3D-11s

developing 22,000 Ib. thrst each
at takeoff

........ About $4.9 million

........ 250,000 1b,
........ 202,000 1b.

191,000 1b.

Equipped weight empty. ... ...cc0ivnuvrnunsan. 114,400 1b.

........ 77,000 1b. (maximum)
....... 41,000 1b.

20,000 1b.

....... 490 kt.
....... 440 kt.

........ 4,500 fpm,

More than 1,000 fpm.

........ Less than 150 ft,
........ 24 mos. from contract

go-ahead

........ 32 maos. from contract

ro-ahead

........ 38 mos. from contract

go-ahead

All payload and range figures computed in accordance with military specification

Criticizing competitive bidl‘]ing, Gur-
nev said that the military “is not getting
a modern reserve fleet and won't be let-
ting these bids at figures so low there
is no profit to buy new planes for
such a purpose.” Subcommittce mem-
bers had pointed out earlier that a
recent 539 million MATS airlift con-
tract would have cost about $136 mil-
lion if contracted under CAB-suggested
cargo rates.

In response to further questioning,
Gumney said that he sees no opportu-
nity for the airline industry to gain a
new all-cargo aircraft unless it is devel-
oped by the military but that he would
still recommend that MATS channel
its routine traffic to the airlines which
would have to carry it on modified
passenger planes. Lower rates could
still be realized with this intenim equi
ment, Gurney said, if the airlines muﬁi'
be assured of a larger share of MATS
trafhe.

John J. Allen, under secretary of the
Department of Commerce, told the
subcommittee that, while manufactur-
ers arc prepared to produce a cargo
aircraft, orders for the aircraft hinge
largelv upon the question of who will
carry Fl'anf cargo. “‘Obviously,” he
said, t]lE[’E is so much of this cargo
and no more. If the military is going
to carry it, the private carriers are not
going to invest. On the other hand,
if private carriers are assured of a por-
tion of this traffic, 1 think they will
obtain the aircraft to carry it.”

Air France 707-320

Loses Cabin Pressure

Paris—Air France officials are investi-
gating the cause of a sudden loss of
cabin pressure aboard a Boeing 707-320
Intercontinental shortly after takeoff
from Orly Airport to New York,

Accident was further complicated by
malfunction of the emergency fuel
cvacuation system. Unable to jettison
the fuel the pilot had to postpone his
emergency landing nearly four hours
while he “circled Orly Airport.

Company officials declined comment
pending further study of the incident.
Reliable reports, however, indicate loss
of pressurization took place 15 min.
after takeoff at an altitude of roughly
20,000 ft. Pilot immediately dived the
aircraft to 3,000 ft.

One crew member said the cabin
filled with white smoke. A system
which automatically ejects a concealed
oxygen mask in front of each passenger
durmg loss of Epra':hm.;r::ntu}r'n reportedly
functioned perfectly,

Many of the 52 passengers aboard
had to be helped in adjusting the
masks. One crew member fainted from
loss of oxygen while aiding passengers
with their masks,
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Flight Engineers Seek Change
In Fueling System of Electra

New York—Ilight Engineers Interna-
tional Assn, has recommended to 1ed-
cral Aviation 'lgLnr:!. that a low-pressure
valve or other device be installed on
the Lockheed Electra turboprop to
climinate what the engincers consider
a fueling pmblmn m% the airplane.

According to T. L. Bynum, an East-
ern Air Lines flight engineer instructor
and an accident investigator for FEIA,
the single-point fueling svstem on the
Electra can cause structural damage to
the wing of the aircraft if pressures
built up in the fueling process are not
properly relieved. Eastern, Bynum told
a meeting of the International Tech-
nical Institute of Flight Engineers here
last week, experienced a rupture of an
Electra fuel tank from this cause which
resulted in wing damage. In the inci-
dent, which occurred at New York In-
ternational Airport last fall, the fueling
valve failed to close because of foreign
matter caught in it, and high pressure
ruptured the tank when it had been
hlled.

In this instance the wing damage
was spotted, but Bynum said it would
be possible for such chm::ﬂe to remain
uml:.tt.i:tf::l and later on “something
might happen.” Metal in the Electra’s
wing will not distort noticeably, he said.
until it is near the breaking point.

Other shortcomings of the Electra,
according to Bynum, include insufficient
backup for its electrical system. Flight
instruments are  clectrically  powered,
Bynum said, and since the h'u:]]jcup bat-
teries are grmt] for only 25 or 30 min.
of use, falure of the electrical system
could result in catastrophe. The Aight
engineers have recommended that an
alternate system, such as a generator
which could be lowered into the air-
stream, be provided as a backup.

Another problem has been the citect
of hard landings on the Electra, Bynum
reported, Often these produce a nacelle
droop which might reach 133 deg. An-
other effect has been damage to the
lower wing skin and distortion of the
wing ribs.

Regarding the Electra’s autopilot,
Byvnum said its rate of control move-
ment was at one time so great that it
jarred the aircraft. Sensitivity of the
unit has since been decreased, he said,
te the point where a beam coupler ap-
proach techmique could not be used.
The Electra’s autopilot, he pointed out,
is not now being used at all.

Another recommendation of the
flight engineers is to install a heat rise
warning device because load centers
such as electrical and hyvdranhc equip-
ment are now open to cach other, with-
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out a fireproof lining between them,
Bynum said.

In connection with the fueling prob-
lem, Bynum said American Airlines has
installed a relief valve in the wing tanks
of its Electras. FEastern, according to
Bynum, requires the fuel tank caps on
top_of the wings to be removed when
its Electras are being fueled.

Poor Planning Charged
To Aeroflot Officials

Moscow—Acroflot, the Soviet state-
owned airline, is losing  substantial
amounts of passenger and cargo busi-
ness because of planning errors by Mos-
cow bureaucrats who fail to understand
changing service needs at the local level,
according to a Russian airport director.

[. Romatovsky, chicf of the Gorky
Airport, writing in the Acroflot maga-
zine, said that inability to get prompt
action from I':::ﬂi:]quarh:n on - serviee
change requests is particularly harmful
during peak trafic periods.

On one occasion, Romatovsky com-
plained, Moscow refused to permit
Gorky to increase its flights to Caucasus
resorts from four times weekly to daily,
although aircraft and crews were avail-
able and passengers were being turned
away for lack of space. Gorky officials’
proposal to offer more flights to Moscow
at reduced fares also was rejected de-
spite the fact that trains between the
lwo cities were unable to handle the
pfswngr:r load, according to Romatov-
ARV,

About the same time, the Sverdlovsk
and Bykovo (Moscow) airports “‘svs-
tematically refused to handle transit

mrgc: the airport director charged,
!Iﬂmugh almost all the CATEn wWe ‘-‘-ﬂﬂd

in an easterly or westerly direction can
only reach its destination through these
two fields. Obviously the disinclination
of the Bykovo and Sverdlovsk airport
directors to be bothered with transit
cargo plaved the main role here.”

The Gorky airport director said he
frequently receives requests from  dis-
tant customers of a near-by plant for
air shipment of certain chemicals, But,
he said, most of the chemical items
ordered are not hsted in the current in-
structions for transportation of class
Cargo by air.

“Thus in each individual case we have
to ask Moscow's permission to handle
the order, entailing considerable delay.
Furthermore, our requests are fre-
quently tumed down.”

Romatovsky declared that aircraft
utilization is curtailed because trans-

ports assigned to routes out of Gorky
stop overnight at the opposite ter-
minal rather than flying back the same
day with a different crew. He expressed
hope that Moscow's planning errors
would be eliminated in 1960 and that
headquarters personnel would cooperate
in dealing with local suggestions,

ALPA Plans Hearing
On Pilot Expulsions

Washington—Leaders of an Air Line
Pilots Assn. group that refused to pay
an ALPA-levied assessment for Eastern
and Capital airlines pilots idled by
strikes of other labor groups over a year
ago arc scheduled to face L‘Ipﬂ]ﬂlﬂl‘l
trials this week before a special union
hearing board.

The 20 pilots on trial also are await-
ing an appeal from a court decision
which held last July that ALPA is le-
gally authorized to request such assess-
lell"a and that neither its president,
Clarence Saven, nor treasurer, Don .
Smith, is guilty of fraud as the dissident
group clmrg[:t] (AW July 20, p. 37).

Basis of the court case, filed by James
R. Eads, of Trans World Airlines and
Lawrence Shapiro, of United Air Lines
(AW Mar, 9, 1‘}:1'1} p. 328), was that
the assessments amounting to more
than 51.1 million were for “unemploy-
ment” benehts bevond the union's au-
thority.

The July court decision followed a
temporary injunction against the ALPA
assessment won by the two objecting
pilots, who said that their faction,
known as the Air Line Pilots Group,
represented nearly 809 of ALPA's
membership, The court decreed that
cach ALPA member was bound to pay
the assessment, which the Shapiro-Eads
group cstimated cost pilots an average
of S120.

While each of the 20 men ordered to
appear before the union hearing board
complied with the court ruling, 157
other ALPA members refused to pay
the levy and were later expelled from
the union.

Eads and Shapiro contend that ex-
pulsion of these men is illegal since the
new Landrum-Griffin labor bill provides
that a union member can only be cx-
pr,llui from membership without a hear-
mg for non-pavment of dues. Assess-
ments levied by ALPA are not properly
considered dues, the dissenting pilots
claim, and the Department of Labor
has been asked for an interpretation on
this point.

All of the 20 men accused by
ALPA of organizing the hght against
assessment payments already have been
cleared 1y their local executive commit-
tees. Shapiro and FEads charge that, un-
der the union constitution and by-laws,
these  decisions cannot be  revoked.
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NEW STRUCTURAL MATERIAL
FOR INDUSTRY!

Can you use honeycomb in your business?

New fabrication and manufacturing techniques developed by Rohr show great
promise of a cost breakthrough for brazed stainless steel honeycomb sandwich

structures. There are countless possible applications throughout industry . . . perhaps
1IN YOurs,

This incredible material, widely used in the aerospace industry, is carmarked

for far broader applications as its unique characteristics become better known to
designers.

The “sandwich of steel” is able to withstand great temperatures for prolonged
periods — six times that of aluminum, for example. It can cope with sonic and

acoustical environments impossible for conventional structures.

Brazed honeycomb sandwich panels offer outstanding insulation qualities, and their
structural characteristics are extremely attractive when the problem is to increase
strength while substantially reducing weight.

Rohr, a pioneer in the development of brazed honeycomb, has evolved new methods
which permit the fabrication of these structures in virtually any size, guantity or
configuration, including flat, wedge, curved, and compound curved panels.

For less demanding applications, principally where the problem is one of strength/
weight ratio, Rohr honeycomb panels can be fabricated more economically from
other materials and bonded adhesively rather than by brazing.

Perhaps you can put this dramatic new
material to work in your business. A new
brochure, explaining the characteristics of
honeycomb paneling in detail, is available
upon request. Write Mr, B. R. Alsobrook,
Manager, Brazed Stainless Steel Products,
Rohr Aircraft Corp., P.0. Box 878, Chula
Vista, California,

AIRCRAFT CORPORATION

World's largest praducer of components for flight ® Main plant and headquarters: Chula Vista, Calif. ® Plant: Riverside, Calif. ® Assembly plants: Winder, Ga., Auburn, Wash,
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EAST EEHMAH Deutsche Lufthansa I11-14P stands on ﬂm apron at Leipzig *’hrp&rl:

Plane is the workhorse of the East German air-
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line fleet and currently serves both internal and international routes. Turbine-powered I1-18s and Type 152s will augment the fleet.

1I-18 May Bolster East German Airline

By David A. Anderton

Berlin—LEast Germany's  Deutsche

Lufthansa 15 counting on two new
transports to help it meet the goal es-
tablished by the countrv’s seven-vear
plan for expansion of industry and com-
TErce.

The transports are Russia’'s Tlyushin
11-18 rurlmpmp airhner, and East Ger-
many's own Type 152 Enrhn}-:t arrcraft.

The goal is to carry at least five times
a5 many passengers in 1965 as the air-
line did in 1958, first and base vear of
the plan. Available statistics are few in
number, but theyv emphasize that East
Germuny runs a small aithne. In 19585,
a total of 105,558 passengers was car-
ried. Last vear that number increased
to 168,000,

Passenger-mile figures are even more
clusive, and are available only as index
numbers based on 1956, which 1s repre-
sented by 100. Since 1956 was the start-
ing vear for the airline, the growth looks
phenomenal. Examples: for 1957, the
index was 361; for 1958, it was 676 and
for 1959 the index reached 861, almos!
nine times the number of passenger-
miles Aown in 1956.

East Germany is a relatively small,
highly industrialized country with
population of about 17.4 million people
and a land area of 41,600 sq. mi, The
country stretches nnlj.' 300 mi. from
north to south, and no point is more
than 200 mi. from the capital in Berlin.
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As in most Europcan countries, the
airline has to compete internally with
the government's railroad services. In
Fast Germany, trains still carry the
majority of the traveling |]ul:|]||:: even
though the service leaves much to be
desired i speed, freguency and comfort.

Excellent Fast German  autobahns

and g w::]l-t.lr:t'{‘.lm:urcl highu.*nj..' svstem

also drain off some of the prospective

Data Assessment

One of the toughest problems in as-
sessing the operations of East Germany's
Lufthansa is to determine which pub-
licly anmonnced hgures are correct.

One source—a travel folder issued by
the Society for Cultural Relations with
Foreign Countries—says that 200,000 |
passengers flew with the airline in 1958,
But a technical article in Deutsche Flug-
technik, written by a Berlin engineer,
says 103,858 passengers flew with the air-
line in 1958.

The same tourist folder gives the
length of the new runway at Berlin
Schoenfeld as 9580 ft., whereas the
same technical article gives the length
as 11,800 ft.

For this report, any obvions conflict
has been resolved by assuming the more
logical source as the correct one. In
the cases cited above, the techmical ar-
ticle was used in preference to the tour-
ist folder.

customers for Lufthansa, particularly
now that more and more automobiles
are available for purchase.

Pomnt-to-point times in such a net-
work of transportation leave little to
choose from 1 means of travel, In-
creased flight frequency is a necessity,
otherwise the prospective airline cus-
tomer takes the tramm rather than wait
another dayv for the next nrplmf:

That 15 probably the major reason
why less than 1% of the total popula-
tion was carricd by Deutsche Lufthansa
last vear, compared with about 25% of
the U.S. population that emplaned.

Fast German flight operations are
handled bv two theorctically scparate
companies working at the same address
in Berlin: Dentsche Lufthansa (DLH)
and Interflug.

DLH 15 the scheduled airhne, and
Hics internal and international services,
operates an air taxa svstem and an aenal
survey andl 1'J|1u’f{:rrr|1}h1. unit, Its name,
insignia  and  bluc-and-yellow  color
scheme are identical with thase of thr.
West German carrier. Only the detal
markings of of the airplanes differ from
those of the West German Deutsche
Lufthansa.

The airline began operations in 1956

and carried 34,278 passengers during

the next vear. Now it flies to the uputﬂ
cities of the Soviet-bloc countries, in-

cluding Moscow, Warsaw, E.udapt::-:t,

Bucharest, l‘r:lguc and Soha. It has
commercial or pmﬂ agreements with 20
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SIKORSKY S-61
TWIGE THE LOAD

HALF THE SEAT MILE COST

Now multi-engine reliability, turbine quiet and comfort, and new
operating economies are all offered in the biggest transport heli-
copter advance since the Sikorsky S-58. The new S-61 not only
cuts seat mile costs in half over previously available models, it

doubles seating capacity to 28 passengers. Its boat hull design
allows safe operation from heliports economically and conven-

iently located at downtown waterfront sites. What's more, the
S-61 will safely cruise on one engine with full gross load. More

data? Call or write Sikorsky today.
A New World of Mobility by

> IKORSKY AIRCRAFT

Stratford, Connecticut
A Division of United Aircraft Corporation
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EAST GERMAN DEUTSCHE LUFTHANSA will begin 11158 turboprop transport service this vear between Berlin and Moscow,  Airline's
name, insignia and blue and vellow color scheme are identical with those of the West German carrier except for detail markings.

forcign companies, both Eastern and
\Western,

Internal services are Alown to Lapag,
Diresden, Barth, Fasenach, Erfurt and
Karl-Marx-Stadt, with Berlin the hub
of the route network.

[leet consists of about 30 mrplanes,
Workhorse of the operation currently
15 the lyushin-designed, Fast Genmane
built  TI-14P h'.mm'_rgnn.- transport,
some Russian-built Antonov An-2 bi-
plancs are used on local service runs,
and the air taxa service uses Crech-built
Acro 145 light transports. 1o this Aect
will be added the 1115 “Moscow'
tlnlmpr:}p transport and  the turbojet
Type 152

|1|tf_rﬂug 15 a1 subsidiary  company,
founded in September, 1958, to handl
special Hights, such as wacation trips,
and connections with the Leipag Tech-
mical Pair. The company makes interna-
tional ﬁighh o a nonscheduled o
charter basis. The Acet consists only of
[1-14P twin-cngine transports.

A taxa service starked st vear as
an experiment, probablv along the hnes
of the Czech service, and 15 now an ac-
cepted operation. There are about two
dozen l:mding sites for the svsECn In
addition to the “big city™” airports, prob-
ably cleared strips near major industrial
mstallations,

"here 1s no indication that helicop-

ters are bemng operated by either com-
pany, 1ftl:{mgh two unmarked Mi-4s
were seen at Schoenefeld Aarport near
Berlin recently.

Ofhcial sourees sav delivenies of the
1-18 feet were planned for the first
quarter  of  this vear. Number of
planes to he delivered has not been

announced,  but the Czech mirhne.

Ceskoslovenske Acrolinie, 15 taking de-
hivery om three, a ﬁguru that has also
been the established “fleet™ quantih
for the Russian Tupolev Tu-104s deliv-
cred outside, Three in the fect would
oiarantee two avalable for serviee, with
the third on standby or i overhaul.

I“irst use of the 1118 will be on the
Berlin-NMoseow run, m a pooled opera-
tion with Acrofot, the Russian airhne.
I'light time between the two capitals s
abont 2 hr. 40 mm. at the normal 400-
mph. crnusing speed of the Tvashin
plime, The EFast Germans sav at least
two round trips per dav will he made
with the airplane,

The big transports will differ m in-
terior lavout from those now m service
with Acroflot and those scheduled to
be delivered to the Czechs, Normal
LHI'IE-I“H:H“HIL will be 54 scats, with the
|e:-:m|h]ljh of adding bve more to bring
the tourist umh“url’runl up to 89, Lav-
out 15 the now-st; |1:r.l ird Ave-abreast seat-
mg, with the two scats left of the aisle.

The cabin 15 subdivided into six
major scetions aft of the crew compart-
ment:  20-seat forward cabin:  service
seetion with entrance, wardrobe and
toilets: mam cabin with cither 50 or
35 seats depending on configuration:
gallev; 14-place passenger cabin; and
hinallv the rear section with one toilet
and a wardrobe,

Major effeet of the availability of the
[1-18s on international runs will be to
free a big portion of the 11-14 feet for
internal mutu This means that fre-
quencies can be increased, but it also
means that some routes now fAown by
the An-2 will be served by 11-14s. This
is roughly comparable to the transition
SOIMe nf the American carriers made in
the early "30s when they replaced their
Curtiss Condors with Douglas DC-2s.

I"requency of Fast German operations
from November to March is low. Berlin-
Dresden and  Berlin-Leipzig runs are
made twice dailv four davs a week, and
four times dailv bvo davs a week, with
no flights on Sundav. |

The airline savs summer frequencics
will be sharply mcreased, and cites the
Berlin-Leipzig and Berlin-Dresden runs
A5 :_-x;nn[}'h.'l«- These routes will he
served cight himes per dav,

Dresden-Erfurt will be -.l‘-" n served
with I1-14s, savs the company, 50 that
the An-2s can all be placed in service
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EAST GERMAN IL-18 will scat 54 passengers in three cabins (89 in tourist conhguration).

Aeroflot 11-18s seat 80 in two cabins (AW

Aug. 3, p. 42). East Gernun lavout: 1—toilets; 2—middle cabin (50-55); 3—galley; 4—toilet; 5—flight deck; 6—forward cabin (20);
T—forward entrance: S—wiardrobe: 9—aft entrance; 10—aft cabin (14); 11 —=wardrobe.
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ROLLY-ROYGE

BY-PADY
JETS

designed for maximum operating economy
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~ THE BY-PASS PRINGIPLE
PROVED BY THE CONWAY IS
NOW GENERALLY ACCEPTED
AS THE CORRECT FORMULA
FOR JET TRANSPORTS
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Conway by-pass jets will enter service this year
in Boeing 707-420 and Douglas DC.8 jet airliners
at 17,500 lb, guaranteed minimum thrust. The
Cavil Conway 1s being developed to powers over
20,000 1h, thrust with improved fuel consump-
tion and will power the Vickers VC.10.
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The RB. 141 of 15,000 Ib. guaranteed minimum
thrust will power later versions of the Sud
Aviation Caravelle,

The RB. 163 of 9,850 Ib. guaranteed minimum

thrust has been chosen to power the Airco

DH.iz1.

ROLLS-ROYCE OF CANADA LIMITED, Box No. 1400, 8T. LAURENT, MONTREAL 9, P.0L. CANADA
ROLLS-ROYCE LIMITED, DERBY, ENGLAND

AERO ENGINES MOTOR CARS + DIESEL AND GASOLINE ENGINES * ROCKET MOTORS * NUCLEAR PROPULSION
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between Karl-Marx-Stadt and Berlin.

Seats offered from Leipzig, Dresden
and FEisenach to Barth, a Baltic Sea
resort town, will be at least doubled.
Special vacation flights for groups of
workers will be increased, and possibly
extended to some forcign countries,

The 11-18 is scheduled to be used
also for vacation trips planned bv the
East German travel bureau, by various
tourist and wacation committees and
by workers’ groups which arrange fixed-
price recreation trips. The service will
be aimed particularly at the Balkan
area,

The airline expects to triple at least
the number of tourists carried on these
special flights during this summer, For
the first time, Sunday flights will bhe
scheduled, and Barth will get vear-
round service on weekdays. Sightsee-
ing flights are to be increased, using
some of the available Il-14s.

The emphasis on vacation flights
shows that the management of the
aithne recalizes where its biggest in-
crement of passengers will originate.
Internal business traffic is not expected
to increase greatly because of the com-
petition from other transportation,
But attractive prices for group travel
will provide a big increase in the
number of passengers carmied and
passenger-miles flown, and those statis-
tics will look good at the end of the
vear or of the plan.

Fast German Lufthansa 1s beginning
to promote air freight in connection
with its forwarding company, VEB
Deutrans of Berlin. Specific rate strue-
ture or other information is not avail-
able generally, and the only quoted
figures are given 1 a folder which lists
two  tvpical  examples of  savings
achieved by using air freight.

One of these is the shipment of 100
office machines from Berlin to Cairo.
Total cost by mil and sea freight
from Berlin via Genoa to Cairo 1s
7.571 Deutschmarks, including in-
surance. Same machines sent by air
freicht would cost the shipper 6,130
DM, a saving of about 20%. There 15
no point in trying to compare these
costs with equivalent dollar values,
because the official rates of exchange
are tigged and mcaningless, at about
two Fast German marks to the dollar.
For tourists and Technical Fair visitors,
the rate is at par with the West Ger-
man mark, about four to the dollar.

The same difhiculty of cost com-
parison comes up in passenger tickets.
Round-trip fares from points outside
the country to Leipzig during the Fair
work out at about 10 cents per mile,
using the official Deutsche Lufthansa
table to compute fares in U.S. dollars.
Internal fares, such as between Berlin
and Leipzig, work out to about seven
cents per mile, using the same table.

Coupled with the increase in flight
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schedules 15 a building program aimed
at modermizing and extending the air-
ports inside East Germany.

Berlin's Schoenefeld airport in the
Eastern sector of the city is being en-
larged to make it an international air-
port capable of handling all current
jet and turboprop transport trafhc.
During 1958 there was an average of
60 takeoffs and landings daily at the
field.

The runway is being extended to
almost 12,000 ft. (including what the
Germans call “Stoppflachen,” which
may be interpreted to mean overrun
areas). Width of the runway will be
200 ft. The concrete pavement will
take aircraft up to about 350,000 Ib.
gross weight.

On the north side of the field there
is a large construction project, includ-
ing hangar space and other terminal
area facihties, scheduled to bhe com-
pleted by 1962.

Airports at Leipzig and Erfurt will
be closed temporarily to traffic because
of runway construction this year. This
would seem to preclude the eight-
times-daily service already announced
for those cities, because there are no
alternate landing areas nearby.

[Facilities at these airports are mini-
mal. Foreign pilots flying into Leipzig
for the recent Techmical Fair com-
mented that the ficld had nothing but
two beacons for mstrument approach;
there were no ILS, GCA or VDF
systems. Approach procedures for Leip-
zig arc standard for a two-beacon let-
down. There are no approach hghts
ahead of the runway; on a northern
approach to Runway 263 there is con-
fusion caused by a row of red lights
which look like either obstruchon or
threshold lights, and turn out to be
the latter.

Limits for Leipzig are 2 km. visi-
hility and 100 meters ceiling (1.24 mi.
and 328 ft.). for a northern approach,
and 3 km. and 300 meters (1.856 mu.
and 985 ft.) for the reciprocal head-
ing. These limits are doubled at night.

This observer, scheduled to Ay back
from Leipzig to Zurich on a normal
IFR day for Europe, was surpnsed to
find the airport at Leipzig closed to
traffic. Visibility was an estimated half-
mile and ceiling probably 400 to 500
ft., apparently above the official limits.

But Deutsche Lufthansa wasn’t fly-
ing that day. Airline personnel con-
tributed the information that all air-
ports in Europe were closed, but a
simple check of the records later proved
them misinformed.

An East German fellow-passenger
later asked furtively if it was not true
that the Western operators were able
to fly in much worse weather than this.
To the affirmative answer he said, “I
thought so. We don't have a very good
airline,”

|

“"When an oil rig needs parts

'yesterday’
isn't
soon enough

++« 50 we use Delta Air Freight”

5 =
A day lost can cost its customers up to
510,000 so Hughes Tool Co. of Houston,

Texas, relies on Delta to rush vital equip-
ment to the field.

"“Customers phone us from the 4 corners
of the globe,” says N. E. Cloud, Traffic
Manager. “When an oil rig is idle, the
loss in production can mount to thou-
sands of dollars a day. We meet these
emergencies easily by shipping field
equipment by air freight. Delta plays a
major role in helping us keep customers
satisfied.”

Profit from Delta’s
BIG PLUS

Delta operates all-cargo flights and in
addition carries freight on every passenger
Hight, including Jeis. All-cargo flights
serve Aftlanta » Chicago » Cincinnati
Charlotte « Dallas + Houston » Miami
New York = New Orleans = Orlando
Philadelphia » Tampa = Memphis

Kﬂrn L I N ES A

AR FREIGHT

DO0OR-TO-DOOR

GENERAL OFFICES: ATLANTA AIRPORT, ATLANTA, OAs
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American Schedules Turbofan Retrofits

By Glenn Garrison

New York—American Airlines faces
a juggling problem of major propor-
tions in scheduling the conversion of
two types of jet transports into turbo-
fan power (AW Nov. 9, p. 43).

The process, expected to begin late
this fall, involves three basic operations:
conversion of 24 Boeing 707-120s to
the turbofan engine; conversion of 10
Boeing 720s to turbofan, and airframe
modification of the 120s to provide
new features incorporated in the pro-
duction 720.

American will convert the engines
at its Tulsa maintenance base. Boeing
will modify the 707-120 airframes. The
engine flow is three-cornered, also in-
volving Rohr Aircraft Corp.,, which
builds the nacelles and installs the en-
gines in the power pack.

The airline’s present 707-120s are
powered with Pratt & Whitney JT3C-6
turbojet engines, which will be desig-
nated JT3DD-6 after conversion to turbo-
fans, First 10 of the smaller 7205 will
be equipped with JT3C-7 engines,
which will become JT3D-7s after con-
version. New turbofan engines will be
designated JT3D-1. Turbojet 720 en-
gines are slightly less powerful than
their 707-120 counterparts, but after
conversion all three engines will be
cqually powerful.

Frank Kolk, American’s director of
cngineering rescarch and development,
said the key to such a scheduling opera-
tion 15 flexibility, and American has
built some play into the program.

Here is the timetable as it now ap-
]]'['liIf'rT
e American’s 26th 707-120 (one was
lost in a training crash) is in effect a
prototype for the 120B series, and will
incorporate the airframe improvements
and turbofan engine. It is expected to
flv in late May, and will be used for
flight tests and certification.
e [First 720 deliveries start about July
and continue for about three months
until 10 airplanes are received. These
planes will be EquiIE:pEd with the JT3C-7
turbojet engine; the fnal 15 in Ameri-
can's total 720 order will have JT3D-1
Ih]rbnfﬂrls installed on the production
ine.
e Scveral 1205 will be taken out of
secrvice and started back to Boeing
around the end of September. Engines
will be removed at Seattle and trucked
or flown to Tulsa for conversion. Boeing
will modify the airframe, installing a
wing leading edge glove, leading edge
flaps and a redesigned rudder. Big item
in the modification is the glove, which
will bring the time involved to about a
month. Otherwise the time would be
only a few days.
® Spare engines must be sent to stations
around the airline's system. Some en-
gines will go through Tulsa for conver-
sion, while some new engines will go
into the schedule beforehand.
® Converted engines will move from
Tulsa to Rohr's shops in the Seattle
area, then over to Boeing for installa-
tion on the airplanes.
® First 707-120B will go back into serv-
ice around the end of 1960.

Work is proceeding on the DH-121 transport at the de Havilland plant at Hatfield, Eng-
land. Canopy in foreground is that of the first production aircraft scheduled for completion

about the end of 1961. Another complete nose section is undergoing pressure tests in ane
of the Hatficld water tanks.

a0

¢ Iirst production 720Bs will be de-
livered to American in early 1961. By
this time, some 720s will be at overhaul
time and conversion will take place at
Tulsa. Airframes will go through the
Boeing plant as did the 707-120 air-
frames, but the major modification
necessary on the 120 will already have
been built into the 720 on the produc-
tion line. Time at Seattle for the 720s
therefore will be much less, probably
about a week,

* Convair 600 deliveries are cxpected to
begin in mid-1961, and the airplane
probably will be in service before the
final Boeing retrofittings are completed.

American may cuurdginatﬂ the Boeing
airframe deliveries to Seattle to coincide
with airframe overhaul times. These
are related to engine overhaul times be-
caunse progressive airframe mumntenance
is scheduled in terms of units of engine
time. Ideally, then, engines would ar-
rive at Tulsa for conversion along with
overhaul, and airframe overhaul would
be accomplished along with the modifi-
cations at Seattle. Boeing mav do the
overhaul work for American at the same
time as the modifications; the matter
15 under negotiation.,

If it doesn’t work out so that Bocing
does the airframe overhaul or a sizable
portion of it, American could take an-
other approach and send an airplane
with considerable time remaining until
overhaul, powered by nearlv run-out en-
ginecs, With the converted engines in-
stalled, the modified plane then could
zo hack into service and phase into the
airframe overhaul ﬂthedu]]:? at Tulsa.

Kolk says the juggling problem is not
unique but basically is the same as in
scheduling any mixed fleet through an
overhaul base. At Tulsa, for example,
Douglas DC-7s are more of a problem
in this respect than Lockheed Electra
turboprops because the DC-7s are not
assigned to flights that terminate at a
relatively Tow-density traffic point such
as Tulsm. The shorter-haul Electras are.
Therefore, DC-Ts are ferried in for over-
haul whereas an Electra can he sched-

uled to terminate at Tulsa at overhaul
time.

American would have faced a real
flight equipment problem this summer.
Kolk said, if it had been necessary to
withdraw a 707-120 from service for the
modification fight testing and certifi-
cation. Purchase of the 26th airplane
solved that problem, cutting the down
time by about half.

The above aircraft designations are
the manufacturers’ and do not represent
the numbers American uses for its
planes. The airline calls its 707-120 the
707-123, its 720 the 707-023 and its
Convair 600 the Convair 990.
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SHORTLINES

» American Airlines has signed agree-
ments with a number of trucking com-
panies to provide a combined air-truck
freight service that will link 575 medium
sized cities with more than 60 points
served by American, The agreement
provides for a single bill of lading. In
the past, shippers have been required
to use as many as three, The program,
known as "“Truckair,” also provides for
a :-i-ingln‘br;lte taniff rather than a com-
bination of truck and air rates.

» Civil Aeronautics Board hearing ex-
aminer has recommended amendment
of Trans Caribbean Airwavs' certificate
of public convenience to include trans-
porting mail over its New York-San
Juan route on a non-subsidy basis.

» Czechoslovakian  Airlines (CSA) re-
ports that it plans to begin regular serv-
ice between Prague and Baghdad, via
Budapest and Beirut and to Prague and
Rome via Vienna, this month using So-
viet-built I1-14 piston-engine transports.

P Eastern Air Lines is scheduled to be-
gin daly round trip Douglas DC-8
turbojet transport service from New
York and San Juan on Apr. 24. Also
on Apr. 24, Eastern plans to begin
three low-cost round trip fAlights a day
over the same route with Douglas
DC-6Bs, One-way fare will be $45. On
Fridays, Saturdavs and Sundays, a
fourth flight will be added until June 1,
when all four will operate daily.

P [beria Air Lines of Spain 15 concen-
trating its U.S. sales efforts this sum-
mer on charter services in an effort to
offset competition of the turbojet trans-
port services now provided by other
carriers into Spain and Europe, 1beria’s
three Douglas DC-5 turbajet transports
will be delivered early next vear.

» National Airlines i1s scheduled to be-
gin air freight service this week with an
all-cargzo  Lockheed Super-H Constel-
lation between New York and NMiamu.
The airline, which eventually plans to
convert all four of its Super-H Constel-
lations to all-cargo configurations, said
the initial aircraft should increase the
carrier's freight capacity by approxi-
mately 1.5 million 1b. per month.

» Real Airlines of Brazil plans to be-
gin once-a-week service from Sao Paulo
to Tekvo on June 30 using Lockheed
Super-H Constellations. The  flights
will follow Real's regular Sao Paulo-
Los Angeles route, stop overnight and
continue on to Tokyo the next day via
Honolulu and Wake [sland.
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AIRLINE OBSERVER

» Watch for an order by Iberia Air Lines of Spain for a flect of Sud Cara-
velle turbojet transports to serve its European fleet. Iberia ofhcials are now
in France studying the aircraft with members of the Spanish Institute of
Industry, who will work out financial arrangements if the purchase 15 made.
Meanwhile, Spanish government can be expected to make a decision before
the end of the vear as to whether state-owned Iberia will join Europe’s
four-member Air Union (Air France, Alitalia, Lufthansa, and Sabena).

» General Electric Co. may loan or rent its recently purchased Caravelle
Mark VII transport powered with GE CJ-805-23 aft-fan engines to a
domestic airline to put the aircraft into service in order to get air carrier
experience. The airline would receive the aircraft after GE completes its tests.

» Domestic trunkline carriers in February will show one of the largest
monthly losses ever recorded by the industry. Early indications are that
at least 11 of the 12 trunklines will report heavy deficits for the period, which
will have a serious effect on quarterly results since no substantial 1mprove-
ment in earmings during March 15 indicated.

» Airline common stocks listed on the New York Stock Exchange, already
depressed in a weak market, have consistently dipped to new lows during
the past two weeks with most analysts attributing the decline to early esti-
mates of lower trunkline earnings in the first quarter.  Capital Airlines’ stock
dropped sharply following its petition to the Civil Aeronautics Board for
subsidy, and most airline listings slipped after Federal Aviation Agency
announced speed restrictions on the Lockheed Electra turboprop transport
(AW Apr. 4, p. 43).

» Soviet Premier Khrushchev has backed away from his spontaneous order
for 12 Sud Caravelle turbojet transports during his recent visit to France
(AW Apr. 4, p. 58). Terming his earlier statement a “joke,” he now savs
Russia would buv the Caravelle if I'rance buvs the Tu-104 turbojet transport.

» Soviet Union and the Republic of Guinea have signed an agreement pro-
viding for Soviet technical aid in reconstructing the airport at Conakry,
the African nation’s capital.  Airport improvements are becoming an increas-
ingly important part of the fast-growing Soviet program for economic assist-
ance to nnderdeveloped countries and coincide with Soviet plans to provide
regular air service to these areas.

P American Airlines will convert five additional Douglas DC-7 passenger
aircraft to an all-cargo configuration to bring to 15 the total of DC-TF cargo
planes the carrier will have in its all-cargo fleet by the end of 1960.

» IFederal Aviation Agency will introduce a management experimental plan
designed to transfer operating responsibilities and decision-making anthority
from regional offices to lower echelon field offices in the Burcans of Air
Trafhic Management and Facilities and Materiel.  The plan will be conducted
on a 90-day trial basis and will remove supervision of day-to-day operations
from regional offices and give arca offices direct-line responsibility over traffic
facilities and activities.

» Civil Acronautics Board has established interim rates for the air transporta-
tion of first-class mail pending a decision on final rates for the handling of all
classes of mail on a non-priority basis. First-class rates were set at 50% of
those already in effect for air mail.

» Latest report on the expansion of credit facilities of the Universal Air
Travel plan since the program was begun six months ago (AW Oct. 12, p. 48)
show that the cards mav be used for credit at 368 hotels, 398 motels, 32 car

rental organizations and 85 restaurants.

» Air Transport Assn. has retained Stanford Rescarch Institute to under-
take an investigation of possible means of sabotage of aircraft in an effort
to gain more specific knowledge of explosive devices and ways and means

of detecting them.

]
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How to radically increase tactical

mission sucCcess

The new Hughes TARAN system is the op-
timum solution to the all-weather tacti-
cal mission problem! Here's what TARAN
(Tactical Attack Radar and Navigator)
offers:

1. A radar system with several times the azimuth
and range resolution of current radars! Result:
targets are more easily recognized and identified
—terrain features are more readily identified and
all-weather, low altitude pilotage is simplified.

2. A unique Navigational Display System which
gives precise and continuous position indication
and provides for blind pilotage directly to the
target.

3. A Terrain Clearance System which provides a
continuous display of flight path obstacles—
thereby permitting flight at low altitude over

all terrain.

The display above furnishes rodar information as
a navigational check against the moving map dis-
play (right). In this way, it is possible to navigate
directly to target in all kinds of weather!

d. A unique single channel radar signal processor
—providing simplicity, reliability, and easy
maintenance,

5. Human-engineered displays and controls for

grenter safety and ease of operation.

6. Attack modes which can aceurately deliver any

desired armament.

7. A system which is low in weight and small

in volume...and easily maintained in the field.

8. A low initial cost and a low maintenance cost!

Equally important, this system is backed by exten-

sive Hughes experience in developing and manu-

facturing over 16,000 reliable, high-performance
all-weather interceptor systems.

TARAN is now ready to satisfy today’s most
critical tactical mission requirements! For infor-
mation please contact: HUGHES, ADVANCED

PROGRAM DEVELOPMENT, Culver City, Calif.,

The Moving Map Display provides the pilot with
continuwous position and course information. At
each designated check point during the mission, the
syatem automaticully checks the map position
against the radar display and makes the necessary
flight corrections.

Creating a neaw world with ELECTRONICS

B ivED UCSELY aASEEFT COHEFENT
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Fassenger
Revenue U. 5. Mail
DOMESTIC TRUNK
Ameriean.............. .| 30,038,639 455,480
Braml¥. ... . i) 5,198,396 124,563
Capital.... ... ceevissnaes] 7,458,408 V77,773
Continental . . ... ....._....| 4,895,000 70,000
R N T DI 9,308,000 | 143,000
T T e 22,645,230 | 413,738
National............. vovad| 5,813,994 108,141
Mortheast. .. ............. 2,909,151 48,304 |
Northwest. . ............. &6,754,294 194,481
Trans World. . . ... ....... 20,527,844 590,141
T N i) 20,447,213 726,863
Westarn.........oveiiins 5,413,864 114,203 |
| INTERNATIONAL
Amerlcan. ... ... ... .. ... 558,444 8,599 |
T e P g 517,050 12,844 |
Caoribbean Atlantic, . ... ... 272,149 2,260 |
Dalla. .. ...co000c4 1 326,000 4,000
Eastarm...... .. .--:+-¢4] 2,082,071 40,334
Moackay. ... ccqscmaamaiq 137,687
Notienel....... ........ . 195,574 | 1,635
Northwest. ... . ........ .. 1,586,920 347,212
Pan American Combined. .| 22,543,000 1,519,000
Alaska. . ............. 242,000 14,000
Atlantie. . ..o cicenenas B,944,000 646,000
Lalin America, .. .......]| 7,259,000 204,000
Pacific. . ceeneees 6,096,000 653,000
Panagre................. 1,117,000 44,000
4T i e
Trans Caribbean. .. .. .. ... 403,487 R T
Trans Werld. . . ... .......| 3,219,715 524,343
TR LR 782,755 42,704
L E T E R T 458,538 4,574
LOCAL SERVICE |
Allegheny!, .. .. ... ......] . o R
Bonanzo, , .. iiaoanianin 339,902 2,129
Contml. ... ... 0cnivinans 174,508 6,393
Frontier. . .. : 456,685 12,451
Lake Caentral . . .. ... ... 190,795 4,718
Mohawhk. ............... 434,512 7,346
North Central. . . . ........ B94,177 26,793
Ozark. ...iv0cus R 445,748 14,987
Pacific. ...... W ) I g
Piedmont! ... . . _........ RS A A PP
Southern. . . ... i qonersesl 279 424 10,236
Trans-Texas®, . . ., . ...... 355,172 14,904
West Coast. . . . . 448150 10,744
HAWAIIAN LINES
I L O e . 325,905 1,830
Hawallan. . ... .........., - 506,456 2,659
CARGO LINES
KRNIED v iis s 5 e o5 B
Aerovias Sud Americana. . T
Flying Tiger. ... 21,980
T R P A L
S5coboard & Western'.. ... .
I | T S,
HELICOPTER LIMES
Chicage Helicopter. . .. ... 114,463 113,834
Los Angeles Alrways. . . .. 17,379 11,306
New York Airways. . ..... 47,822 4,393
ALASKA LINES
Alaska Airlines, . _....... 160,101 46,658
Alaska Ceoastal. . . . . T 49 700 2,300
Cordove ., oaeqve e iaseg B,951 7,443
BRI o e €, i e v
Northern Consolidated . . . . 36,435 ar,611
Pacific Northern. ......... 372,748 57,623
Reave Aleutian........... ' 95,489 35,082
Wien Alaska............. 48,330 33,772

' Not available.
"Express & excess baggage.

54

* Property figure.

| Airline Income & Expenses—January,

1960

Mat
Total Total Income
Express Fraight Charter Operating Operating Before
Revenue Expenses Toxes
I
371,244 | 1,756,940 ieiies-=s | 33,317,008 | 31,902,797 1,414,211
&0,014 153,439 26,834 5,644 696 5,582,792 — 31,895
103,753 115,084 11,189 7,990,148 9,634,238 [— 1,644, 0907
21,000 82,000 AP FLAR 5,208,000 4,514,000 457,000
100,000 303,000 veseasesr | 10,102,000 9,704,000 263,000
975,444% .. i 76,609 | 24,237,626 | 23,434,125 524,572
30,170 153,682 93,197 6,589,269 6,617,273 557,842
16,538 33,671 VY oo 3,104,739 3,540,948 — 436, 2097
587,753% ... ; 43,179 | 7,633,126 | 7,395,878 102,136
1,210,720 ... 80,826 | 22,488,530 | 22,675,721 — 123,030
1,721 ,5?z=i S 56,382 | 23,350,379 | 25,932,087 |—1,878,58)
37,000 ?8,016 22,457 5,754 891 4,597,702 1,118,538
B3 12,697 630,605 609,247 23,356
..... 27 .181 L 596,997 809,764 — 225,245
12,478% . i &99 295,597 262,010 34,085
b rq 15,000 361,000 383,000 - 28,000
80,110 i 9,657 | 2,197,251 2,032,853 3g,.1M
730 2,848 p v | 157,737 149, 067 8,670°
234 2,940 23,091 231,179 234,783 — 3,604
346,281°% .. ca —231 | 2,587,573 | 2,978,819 — 450,124
coeerne | 2,731,000 405,000 | 28,420,000 | 29,065,000 |—1,100,000
.......... 25,000 2,000 292,000 494,000 | -—202,000
X AR, 1,077,000 270,000 | 11,471,000 | 11,341,000 157,000
: 1,053,000 831,000 | 8,987,000 | 9,788,000 | —822,000
.......... 574,000 50,000 | 7,670,000 | 7,446,000 224,000
1S, 000 | cunvineas 1,484,000 1,620,000 — 126,000
..... TRRTELT (RO T A 403,27114 404,481 394,181 10, 300°
40, 589° e Bt 0 517,312 528,789 — 22,367
404,852° 129,142 | 4,545,160 5,897,239 |— 1,366,405
22,443° L A [T ey B&7T , 757 ag4,211 —35,4713
e s 4003 | asusnaa 475,054 367,909 103, 662
2,426 4,769 7,234 520,821 584,979 — 46,159
1,382 5,379 315 426,769 480,307 —53,538°
4,366 25,157 7,404 | 1,034,851 1,103,478 — 87,248
7,871 y s 481 357,34 316,119 —38,778°
7,412 13,620 3,692 8B40, 265 997.123 —156,858°
18,000 15,207 20,8514 1,455,242 | 1,518,109 | —180,625
9,961 15,760 1,164 791,31 1,049,134 —257,82%
4,435 7,223 3,012 534,837 592,146 — 57,309°
7,705 15,529 12,673 657,134 699,004 — 43,475
2,203 &, 177 5,763 794,441 949,346 | —154,905°
T 5,510 31,7224 376,007 375,835 1737
| 62,026 149,2756% 740,675 705,435 15,004
. ! i s 856,927 917,809 818,492 29,317
. .-} 112,748 123,122 235,954 221,436 14,5187 |
V.10 7188 s 997,485 | 2,186,875 | 2,460,706 | —369,270
o : 417,975 | . =y 425,104 538,495 —113,390°
1,100,734 1,159,095 1,096,789 62,3067
: ! 228,381 235,567 — 9,191
9,349% Fir = 175 117,407 108,577 8,839
4,303 2,741 265,979 266,268 — 1,567
221 41,315 220,268 669,123 684,438 — 26,030
.......... 6,417 1,005 137,831 139,003 — 38, 806"
.......... 5,409 21,625 97.213 102, 609 — 7,065
..... AL 16,212 7,82461 214,761 241,437 — 26,6767
1,633 av, 125 10,175 748,276 884,120 — 147,859
TR o pt ik 35,234° 30,39% 197,812 174,107 23,477
.......... 21,184 16,248 295,012 329,386 — 34,3747

‘Net operating income.

"Common carriage.

'Non-scheduled transporfation.
® Freight and excess boggage.

Campiled by Aviation Week frem airline reports to the Civil Aeronoutics Beard.

5 Airline division figures.
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Solar Titan turbine being flight tested in Gyrodyne Rotoreycle helicopter.

TURBINE POWERED!

52 Ib Solar “Titan” gas turbine passes exacting tests in 1-man helicopter

SOLAR'S LIGHTWEIGHT Titan gas turbine
engine—smallest ever built for aircraft
propulsion—saves up to 125 1b in the
Navy's Gyrodyvne YRON-1 one-man heli-
copter. Built in both constant-speed and
variable-speed configurations, the tiny
turbine can provide rugged power for

almost any application where small size,
dependability and greater power are
important. It is especially suitable as a
power source for portable, hand-cranked
electric generators. Proven-in-service
Solar gas turbines—ranging from 50 to
1100 hp—are creating new standards of

performance and reliability in dozens of
military and commercial applications.
Write for information to Dept. G-186,
Solar Aircraft Company, San Diego 18,
California.

SOLAR

AIRCRAFT COMPANY
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J85-7 powers GAM-72 aboard F-102A. Test flights have included afterburner operation to 50,000 ft. and speeds to Mach 1.23.

Versatile J85 Built for Maintainability

By Robert 1. Stanfield

Lynn, Mass.—Design details of Gen-
eral Electric's J85 turbojet reveal a
small, lightweight Mach 2 engine with
a high thrust-weight ratio. Built with an
eve toward simpheity and maintenance,
the |55 15 casily assembled and requires
little heavy equipment for assembling
and disassembling.

It is a versatile engine., The ]85
powers McDonnell's GAM-72  Quail
decov missile. Northrop’s Radioplane
Division will use it to power the Q-4B
supersonic target drone. It was used to
power North American’s 1-39 Sabreliner
executive transport. It is also used with
Northrop's Mach 1.2 T-38 Talon trainer
and the Mach 1.45 N-156F Freedom
Iighter. Advanced ]85 thrust-augmen-
tation system is expected to push the
N-136F mm excess of Mach 2.

Compact Engine

The ]85 15 a compact engine with an
axial-flow compressor coupled directly
to a two-stage turbine. It incorporates
a through-flow annular type combustion
system, controlled compressor interstage
bleed and—in the piloted afterburncr
version—a burner with variable area exit
nozzle.

Variable inlet gumide vanes and vari-
able interstage air bleed valves regulate
compressor airflow and assist i rapid
speed  transition.  Complete  engine-
mounted lubrication svstem and an air
impingement starter are furnished as
integral parts.

Advanced design for the [85—initially
a short-life missile engine—was formu-
lated in 1953, Evolution of the long-
life, seven-stage drv-piloted and after-

EIGHT-STAGE compressor rotor of J85. Rotor rpm., all engines, is 16,500 (100%%),

56 AVIATION WEEK, April 11, 19460

J85-5 PILOTED ENGINE, with afterburner. Top is rightside clevation; bottom, left side of engine. Weight is 525 1b. Over-all length is
104.2 in. Maximmm thrust is 3,850 Ib.

TURBINE wheel assembly (left) and top half of ]85 compressor stator. Turbine blades are solid: cooling is via compressor bleed air. Stator
blades are easily replaceable.
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CUTAWAY of the ]85-3. Diameter at maximum flange is 20.2 in. (across gearbox). Turbine shaft attaches to the fourth-stage wheel: iront
shaft is bolted to the first-stage wheel,
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THEY
RELY

ON
RADIATION

For 264,000 bits a second
from Mach 4 sleds
at Holloman Air Force Base

Cn a 7-mile long Irock, these sleds test
warheads, missiles, airfoils, missile coms
ponents, and human tolerances, transmil-
ting their data to a telemetry building
which is the intelligance center lor track
operations, There, o digital telemetering
system receives, translotes ond processes
the dota. The entire telemetry system—
from outpw! of the sled-borne tronsducers
o computer input—was designed and built
by Rodiation Incorporated.

The Radiation system has three units: the
rugged sled pockoge that multiplexes and
digitizes the data, a Deta Collactor Group,
and o Processor Grouvp. Such high-speed,
rugged telemetry and dota systems are
dasigned and produced by Raodiation for
a variety of missile and space projects.

RADIATION IS o growing company

in spoce communications. Our business is
research, development, and production ol
electronic systems ond equipment, includ-
ing radar, antennas, felemetry, dalo oc-
quisittion and processing, tes! equipmeanl,
and related electronic systems,

It you'd like more information on Rodia-
tion, write lor the latest capability report.
Address: Rediotion Incorporated, Depl.
AW4, Maealbourne, Fla. Radiotion's plants
are al Melbourne and Orlondo, Florida;
Mountain View and Palo Alte, Califarnio.

burner engines began in 1956, These

included the J85-3 missile engine for
GAM-72, J85-1 piloted engine for the
T-38 and N-156, and the J85-X (= |
engine with long shell removed; with
longer gearbox than missile engine) for
the T-39.

In 1957 compressor  performance
problems resulted in addition of an
cighth stage to the seven-stage com-
pressor, plus addition of No. 1 bearing.
making three in all. Additions were
made without increasing length of the
¢ngine and, 1 the case of the missile

HNST o U MUSNL
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J865 Development
History
1953/1954:

Advance design formulated.

USAF development contract awarded in

Dec. 1954.

1955:

Jan.—Project formed.

Feb.—Design/components  development
begun.

Nov.=First component tests.

1956:

Jan.—First engine test.

June=First contract (GAM-72).

Development of dry-piloted and  after-
burmer engines undertaken.

1957:

July—8.stage compressor announced. First

T-stage engines delivered.
1958:

Jan.—2,000 hr. J585 factorv, field and
flight hours reached. J85-7 (8-stage)
completes official 15-hr. qualification
tests.

March—]J85-3 (7-stage) completes 15-hr.
OT.

May—GAM-72 captive fight tests begin.

August—Y]J85-1 (7-stage, afterbumner)
completes 50-hr. preliminary flight rat-
ing tests (for T-38). First GAM-72
free Right (—3 engine). Eight-stage
185 demonstrates guaranteed military
thrust and speed.

Sept.—T-39 Sabreliner first flizht with
X engine (—1).

1959:

Jan.=J85-7 (S-stage) completes official
15-hr, QT.

March—F-102 flight test bed operation
begins.

April=T-38 first flight (—1 engine).

June—=04-5 contract annonnced (J85-3
engine).

July=N-156F first flight (=1 engines).

Sept.—Y]85-5 (8-stage) completes official
50-hr. PFRT.

Oct.=First YJ85.5 engines shipped (to
T-38 program).

Dec.—First T-38 fight with afterbumer

AND THE Today’s trend in avionics asks a lof.
BUILT-IN Simplification. Performance better than

.TREND Ter beffre n :urd to reconcile? Not

you know about Giannini's helpful
component and system capabilities. m Example: In @
machmeter subsystem for a major prime, more complex
equipment was replaced by a Giannini 451212 Pressure
Transducer. Important weight was saved. Yet, because of
451212's tine resolution of 0.05%, accuracy to 1% of
reading, and output function versatility, performance was
much improved. ® In all three areas — air data instru-
ments, inertial instruments, servo components —and in
systems based on any or all three — Giannini offers you
a wide range of component types and approaches. You'll
find it easier to choose, for each application, the best
compromise ameng weight, cost, performance, reliability.
® Ask Giannini your toughest gquestions. You'll like the
answers,

Giannini |Controls Corporation

A NAME TO PLAN WITH 918 East Green Street, Pasadena, California

For challenging new career opanings, write to Giannini's Director of Technical Personnel.

cngines,
1960:
RBRADIATION Miarch—=10,00:-hr, test mark passed. First
INCORPORATED GAM.72 J85-7 free flight.
See our disploy at NAECON, Dayfon, Ohio—Booths 1 and 2; olso ot AFCEA, Washington, D. C.—Booths $5-72 and 72, et
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AVAILABLE NOW

100:1

miniaturization
ith

SOLID CIRCUIT

semiconductor networks

Now — 3 years ahead of industry's expectations —
Solid Circuit semiconductor networks from Texas Instru-
ments for many of your high-reliability miniaturized systems!

Solid Circuit networks are a major departure from conven-
tional components because they integrate resistor,
capacitor, diode, and transistor functions into a single
high-purity semiconductor wafer. Protection and packaging
of discrete elements is eliminated, and contacts between
dissimilar materials are minimized, reducing element
interconnections as much as 80% . Fabrication steps have
been reduced to one-tenth those required for the same
circuit function using conventional components.

SEMICONDUCTOR NETWORK CONCEPT

The concept of a semiconductor network is the rela-
tion of conductance paths in a semiconductor to the
classical circuit elements, establishing an orderly
design approach based on circuit knowledge. In this
manner, semiconductor networks may be designed to
perform the functions of a wide variety of existing
circuits, Through the proper selection and shaping
of semiconductor conductance paths, it is possible
to realize such electronic functions as amplification,
pulse formation, switching, attenuation, and rec-
tification,

An assembly of 13 Solid Circuit networks,
actual size, performs a full serial adder
function, replacing 85 conventional compo-
nents with a 100:1 size reduction. Weight:
1.5 gm, Volume: 0.02 cubic inch,

*Trademark of TEXAS INSTRUMENTS INCORPORATED

e R R L Y L R NN - F NOE T N OFC W R T e —"
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Texas 4
SEMICONDUCTOR-COMPONENTS nwm;{' c

60

~

e

FROM TI

Only a few process steps and time-proved TT mesa produc-
tion techniques permit a high degree of process control
in Solid Circuit network fabrication. The result of these
facts: reliability is built into each Solid Circuit network.

If you need to reduce equipment size and weight —or to
design a more complex system in the same size—inves-
tigate Solid Circuit networks for vour missile, satellite,
space vehicle, and other microelectronic programs. TI
engineers are ready to custom design this concept to your
requirements. Contact your nearest TI Sales Engineer
today. The TI Type 502 Solid Circuit network is imme-
diately available for your evaluation.

r'-'--“‘--l--'- e R e e e e e L ] --------—.---1

Tl Type 502 silicon Selid Circuit nelwork is intended for binary counter, flip-flop,
ar shift register applications. The dimensions of the glass-to-metal hermetic-sealed

| package are 0.250 x 0.120 x 0.030 inch,
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engine, without additional weight (this
by shortening the frame slightly and
putting an extra stage of stators in main
frame section).

Eight-Stage Engines

Growth potential of 20-25% s fore-
scen for the ]S85, Gerhard Neumann,
general manager of General Electric’s
Small Aircraft Engine Department
(SAED) told Aviation WEeEk., Current
cight-stage J85 variants are as follows:
® ]J85-7 missile engine. Completed ofh-
cial 15-hr. qualification [L‘it in January,
1959. Engine weight is 325 1b. Specific

welght 1s 132, Over-all Imgth i5 -L. 1n.;
fange 15 17.7

diameter at  maximum
m. Military thrust is 2,450 lb. and
specific fuel consumption 975 1b./hr.;
Ib. (sea level static). First free flight n
the GAM-72 was in March, 1960. The
engine currently is at Wright Air De.
velopment Center, Day t{m Ohio, for
official altitude qualification tests.

e YJ85-5 piloted afterburning engine.
Lmupktui official 50-hr. preliminan
flight rating tests in September, 1939,
Maximum burner thrust s 3,600 1b.
and specific fuel consumption 2.25 1b,,
hr./lb.; military thrust is 2,450 1b. and
specific fuel consumption 1.05 1b./hr
Ib. (sea level static). First engines were
shipped to the T-38 program in Octo-
ber, 1959. The engine currently is un-
dergoing altitude tank testing at Arnold
Engineerimg Development Center, Tul-
lahoma, Tenn. Modihed YJ85-55 will
be used for flight testing of a O-4B
target drone in mid-1960.

® |§5-5 piloted afterbumming engine.
Demonstrated  gnaranteed  mulitan
thrust and ~.~|:ILL=:1 in August, 1955. En.
oine weight is 325 1b. Specific weight
s .136. Overall length 15 104.2 in;
diameter at maximum flange 15 20.2 n.
| ACTOSS gturlmx, atherwise If_j im, at -
let), At maximum burner, thrust 15
5.550 1b. and s hLLJﬂL fuel consumption
2.20 1b./hr./1b military  thrust s
2,500 1b. and npumr fuel consumption
1.01 Ib./hr./1b. (sea level static). Quali-
fication test 1s scheduled for July, 1960
(150-hr.). Engine will replace Y85 cur-

IKDEX HO.
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M ASOR ERCIFNE COMPONEMTS

FROMT FRAME

COMPRESSOR, STATOR

COMMLSSCE ROT0E

MAIM FRAME - ACCESS. DAIVE

COMBUSTION SECTION

TURB|ME ROTOR

(=t T =g R L L
|

AFTERSURNER ASSEMBLY

MAJOR ]85 engine components. Engine incorporates mostly steel and allovs. Horizontally
split stator casing aids inspection and maintenance. First-stage blades are pinned.

rently in use. Guaranteed performance
has been achieved in factory tests.
['otal JS5 operating hours, as of mid-
March, approximated 10,114, Total
cngines shipped from the Lvnn facilities
of SAED, between July, 1957, and
Mar. 10, 1959, were 145. Of this num-
ber, 35 were eight-stage engines (the

COMPRESSOR rotor of J85-5, broken down following 50-hr. preliminary flight rating test.

AVIATION WEEK, April 11, 1960

hrst of which was delivered in March,
1959); 110 were seven-stage (the first
delivered in July, 1957; the last to be
delivered this month).

Current Production

In 1959 SAED shipped 71 engines;
in 1960 it will ship 275 (majority for
the GAM program). Current produc-
tion rate is 16 engines per month,
building up to 40 a month. SAED has
the facilities and tooling to produce 100
engines per month. General Electric ex-
pects at least a 50% production increase
next vear, to about two-thirds capacity.
Deliveries on signed contracts will run
through Et}\tlnﬁcr, 1961; proposals are
now out bevond that point. All ]85
models are qualified except the — 5,
scheduled for this July,

Confidence in the ]85 also led to
SAED's development of the commer-
cial CF700-1, which combines the |85
gas generator with an aft fan, based on
CJ-805 experience. Takeoff thrust of
the CF700, sea level static, is specified

6l



We've

been
reducing
again.......

]
I N
-
[
2,355 oW

- .EEE -

402EN SEALED SWITCH

Operating Force 6-12 Lbs.
Pretravel 040 In. Mox.
Differential Travel __.020 In. Max.
Overtravel 250 In. Min,

Electrical rating at 28 vdc: resistive,
7 amperes; inductive, 4 amperes.
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New 402EN—smallest two-circuit sealed environment-

free switch available—The new reduced diameter of the micro
swiTCH 402EN makes it possible to "tghten up a notch” on component
designs, save both space and weight. This plunger-actuated sealed en-
vironment-free switch contains two sub-subminiature basic switches, for
two single-pole double-throw circuits— yet measures only .688" in diameter.

It is fully enclosed and sealed against changes in atmospheric con-
ditions. An "O"" ring seal on the acruator shafr, plus glass-to-metal
terminal seals and potred leadwire termination seals keep dust, warer and
air from entering switching chamber. An ice scraper ring on the acruator
shaft removes ice or mud that might cause jamming or binding. The new
402EN meets immersion test requirements of MIL E-5272A Procedure 1.

For more information on this new unirt, check the Yellow Pages for the
nearest MICRO SWITCH branch ofhice or write for Data Sheet No. 171.

"JHIMicrRO SWITCH Precision Switches

HONEYWELL
\.

Before choosing a sealed switch... ask this vital question:

Does the testing and quality control behind that switch
really guarantee the precision and reliability needed?
MICRO SWITCH has the largest test laboratory of its kind
where tests simulate actual operating conditions exactly
—heat, shock, alutude and other conditions that affect
switch performance.

In production, MICRO SWITCH tests vital materials licer-
ally by the inch to be sure they will perform as required.
Throughout the manufacturing process the most precise
quality control in the switch industry 1s used to safe-

guard the precision and reliability of these switches.

MICRO SWITCH manufactures a complete line of sealed
switches for aircraft and missile applications. This spe-
cialized engineering experience is also available for recom-
mending special switch designs for particular components.
Ask the nearby MicrRoO swiTCH branch ofhice or write for
the new Catalog 77 which describes sealed environment-
free switches for airborne applications. Check your switch
requirements with MICRO SWITCH to be absolutely sure of
precision and reliabiliry.

MICRO SWITCH .:. FREEPORT, ILLINOIS
A division of Honeywell
In Canada: Honeywell Controls Limuted, Toronto 17, Ontario

~

g H

HQONEYRELL

Honeywell

SRR TR ™ | MICRO SWITCH Precision Switches




as 4,000 1b.; speoific fucl {_UIHL!IIH!JIIHH
69 1h./hr./1b. (at 36,000 ft., Mach .8
sfe. 15 .97 1b./hr./1b.). I".ngnm weight 1s
385 |b, Bypass ratio 15 2 1. |
Engine will go to test in May, 1Fed-
cral Awviation Agencv certification s

J85-5 Performance Ratings

(standard sea level static)
Max. SFC Measured

/:L?_ D l I L\.[}L[t{.d ]']". L;l[i‘-. IL}(-,_ (AW QOct. 19, Raling Min. Thrust Max. RPM  (lb. /hr./Ib.) Rated Gas Temp.
'J""" ! _ 1959, 1 p. t_-.,]_ Basic fxed F'”“ will he Maximum Aferburner 3,850 Ib. 16,500 2. 20 1,220 F
' 561,000, not mcluding the  thrust Military 2,300 Ib. 16,300 .01 1,220 F
' reverser, optional at $9,000. Normal (90%) i 2SS v T
General Electric aims at increasing Normal (F37%) ¥, 883 18, 19,990 8 '_
hoth temperatures uml_ .'Li_rﬁn.w im its Farformancs Ralings (slandard oliitudel
current small engines: T58, T64, J§3 Miaaiad
and the CI700. SAED also is studving Min.  Mox. Max.SFC  Rated
the small commercial market in relation Rating Allude Mach Thrust RPM. Ib./he./ib. Gus Tamp.
to a light, mexpensive engine, either Moximum AMerburner. .. 36,089 1. 1.8 3,2651b. 16,500 2.15 1,220 F
turboprop or pure jet, which would b Military 36,089 H. 14 1,0801b. 16,500 1 52 1,220 F
adaptable to single-cngine or small-twin Military 36,089 . 0 8 790 Ib. 16,500 1. 33 1,220 F

areraft, i addition to VI'OLs., The J55
was designed basically to operate verti-
cally, With external plnmhing climi-
nated for VTOL operation, and with
no development Lﬁnrt, SAED fecls 1t

YJ85-5 Preliminary Flight Rating Tests

Performance vs. Specifications”

can get 9:1 to 10:1 thrust /weight ratio. M. Normal Normal
JB5 Cnmpnnenls " iﬂui'rng-; ARerburner Military Marmal (209%:) (75%:)

e A Fusts

'he ]85 compressor, cight-stage, s Actual 3,622 lb. 2,557 lb. 2,255 Ib. 2,065 lb. 1,760 Ib.
of axial-flow transome design.  Rotor Specifications 3,6001b. 2,4501b. 1,980 0b. 1,780 b, 1,485 b,
rpm. (all engines) 15 16,500 (100% ). REM.:

: - - RS i
""'l-_'-“"“ﬂ”‘*'* B j~-" _”L-“L-- Pressur Actual 16,500 16, 500 15,675 15,345 14,850
ratio 1s abont 7:1. Stall pressure tatio Specifications 16, 500 16, 500 15,675 15,345 14,850
18 ‘j:_l- Varnable let guu'lf_- ViINes are SEC (Ib. /hr./1b.):
anti-iced on the piloted version. A hon Actual 2 17 1.02 101 1.01 1.04
somtally split stator casing aids inspe Specifications 2 925 1 05 1 02 1 03 1.05

tion and maintenance. The first two Gas Tamp. Fi
stator .*-.’ralz;t'w are shrouded. Thard, fourth Actual 1,175 F 1,175 F
and hfth stages bleed for acceleration Specifications 1,175 F 1,175 F
purposes, serving the same functions as
wonld variahle stators.

Through-low annular  design com
bustor 111£+arpm1'ru a lonvered hnu tor
over-temperature protection. Liner per- |

J85-7 Official Qualification Test |

Performance vs. Specifications”

forations allow for thorough mising, . i Gkt RS N O
and umform  temperature distribution. Thrissh

Twelve dual-orifice “duplex” fuel noz- Astual 2. 645 Ib. 2,118 Ib. 1,894 Ib. 1,605 Ib.
zles set an optimum spray pattern. Two Spocifications 2. 450 Ib, 2,000 Ib. 1,800 Ib. 1,500 Ib.
liner Ill"-}:l'i_l:.'l'ltlll ports allow for case of RPM (90

mspection and maintenance. Fxternal | Actual 100 95 76 9406 90.91
msulation blanket reduces engine bay l Specifications 100 95 76 04 04 50 91
Femperature. SFC (lb./ hr./Ib.):

T'wo-stage, axial-How turbine s cooled | Actual 965 967 972 990
by compressor bleed air. Casing 15 spht Specifications 975 950 1 000 1.020
horizontally for inspection-m: intenance. Gas Temp.:

new dimensiuns in welded SandWich Structures General  Flectric engineers  stressed Actual 1,140 F 1,000 F
r1|.l'm-f_|;1|‘|{,5.*-. of the |55, |‘min!i!1" out that Specifications 1,160 F 1,025 F

Ihu have never had Enlure of wheel orn
failure of Ay chisk n COMPICSSoOr, Or
fatlure of anv turbine bucket or anv -

* (Corrected to NASA seo level standard conditions, 1009 ram recovery, ne bleed)

{TS" Budd has developed, fabricated, and  For example: a Budd-developed High Speed Weld-
= o tested high performance, lightweight, ing Machine can make 2,000 controlled resistance
: sandwich structures to meet a variety  welds a minute,.

of requirements. Budd welding know-how...and rich back-
Applied to insulation problems, sandwich strue-  ground in working with many different metals

tures have permitted extremely low heat transfer  assure you the best possible welded sandwich

coefficients . . . applied to heavily loaded structures  struetures. What are vour requirements? The

they provide excellent stiffness to weight ratios ...  Budd Company, Philadelphia 32, Pa.

applied to heat transfer problems they have given

substantial improvement in efficiency.

Designs can be economically produced through So AC 54?{? AI/CS D l l

improved equipment and IMproved (EChNIQUES.  e—— s e ——

Y & 1/ L/ L/ 000
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compressor  blade, durmg more  than
10,000 hr. of operation. Turbine blades
are solid (no air Aow through blades):
shank-tvpe blade design moves the tar
bine wheel awav from the hot gas
stream.

Afterburner (JS85-3) incorporates van-
able area primarv nozzle, of which the
Cngine control svstem holds a constant
.uﬂum. 'r:_-n]:qultlm_ Cooling air passcs
r]|]m]{__-'h 1 louvered nner liner.  Pilot
hurner-Aame holder 1s combined m en-
aine. Thrust can be modulated from
minimum  to maximum  afterburning.

AVIATION WEEK, April 11, 1960

Prinnary fuel svstem (four STV hars) 1s
for minnnmum afterburmer and annualar
L =5
pilot supplyv: secondarv fucl svstem (12
spray bars) 15 tor nunimum to masnnum
]"l"l'l_]"[i{'r, i-}lﬂ.' ]I“.l"':rr..l-'l.,' ]-:I'I'I"-.IT]”” j.‘1 :'“lt”-
matically regulated.

Rotor Construction

The ]85 rotor 15 not shatt-tvpe con-
struction. Each wheel 15 connected to
the adjoining wheel and the drive of the
rotor 15 from one wheel to another.
Turbine shaft attaches to the fourth-

stage wheel, and the front shaft is
bolted to the hrststage wheel. First-
stage blades are pinned; the rest are
dove-tailed, but not too rigidly, so as to
avoid vibration and allow for expansion
in heat. By pulling off the front end,
the hrststage rotor blades can  be
changed w ithout taking the rotor apart.
Stator blades can be n.l:llw.u.’l by remov-
ing half the case at a time. The entire
gear box and control system can be re-
moved as a anit.

Flectrical svstems include ignition,

&5



zas  temperature thermocouples, anti-
wing, tach generator and alternator
unit, junction “box and exhaust tempera-
ture amphher (afterburmer version),

The gearbox is driven by a radial
drive shaft coming through the main
frame of the engine. In the case of
the piloted engine, with gearbox on the
bottom, the main frame 1s tumed so
that the shaft protrudes at the bottom
(with the missile engine, 1t 15 rotated
around and hmng}lr out on tnp}

The engine is lubricated via a positive
displacement, pressurized, recirculating
system. Maxnmum ol consumption is
0.60 Ib./hr, at military and normal
power. Scavenge to output ratio (com-
bination lube-scavenge pump) 1s 3.2:1.
All components are engine-furnished
and engme-dnven.

Starting System

All engines embrace air impingement
starting (though thev can be wound up
through the gear box, should starter be
mnstalled). Minimum air Aow 1s 100
Ib./min. Minimum pressure is 43 psig.;
overhung moment 15 100 Ib-in. Start-
ing temperatures run from plus 1301 to
minus 65F, ]85 tuel grade 1s ] P-4

Light weight of the ]S85 was achieved
through construction design, incorporat-
ing mostly steel and alloys. No titanium
is used. Breakdown is as follows:

e Compressor: disks, AM-355; blades,
Greek Ascalov, AM-355; vanes, 403;
casing, Cr-MO-V (chrome molvbdenum
alloy); shaft, A286. Front frame, 403;
main frame, Cr-MO-V, Turbine: rotat-
ing seal, A286; wheels, A286; buckets,
M252, S.E.L.; casing, Inconel X; dia-
phragm, L605. Combustor: liner, Inco-
lov T, Hastallov X; casings (inner-outer)
Cr- "'uli -V,

® Accessories: gear box support, AISI
§740; carbon seals, 150 “Graphitar™;
gear casing, AZ92; gears, 9310; bearings,
MHT-521000:  seal runners, 5740,
Afterburner: casing, A286; liner, “Inco”
702: nozzle, “Inco” 702; nozzle tracks,

AFTERBURNER of ]85-5. Features include louvered liner and thrust modulation.

R-41: and HAameholder, W135. At
the Amold Engineering Development
Center both the —5 and —7 engines,
in  altitude tank and wind tumu,l
tests, successfully operated at Mach 2,
60,000 ft.,, and demonstrated altitude
thLrlmrIlLr operation. They were evalu-
ated at all conditions of flight and alti-
tude within the flight envelope. At the
Wright Air Development Center the
— 3 and — 7 engmnes, 1n altitude tank
and during climactic tests, demonstrated
performance at albitudes ranging to
60,000 ft., demonstrated high-speed
stall and low-speed blow-out limits,
engine altitude endurance and resolved
variable geometry schedule. Low-tem-
perature !--l_';ll'l'illg was demonstrated to
— G5T7,

The ]85-1, — 5 and — 7 engines, in
the GAM-72, are also testing in the
General Electric bailed Convair F-102A
test bed at Edwards AFB. Flights to
date total about 97 (at mid-March):
fight hours totaled 45. Accomplish-
ments include afterburmner operation to
50,000 ft., Aight speeds to NMach 1.23,
afterbumer hight-off at 45,000 ft., engine
hght-off at 25,000 ft. Tests will also be
run 1 General Electric bailed 'T-35.
Other AP slications have included:

e T-38 Talon. Flights through Mar. 10
with — 1 engines totaled 161; with — 5
engines, 14, ] ngine fight hours (twin-
mgim. installation) totaled 319. Three
aircraft are currently flving, two with
— 1 engines, the other with — Ss.
Supersonic flights have been conducted
to 40,000 ft, at Mach 1.2, Engines are
on contract through November, 1961.
e N-156F Freedom Fighter. At mid-
March, total flights with YJ85-1s totaled
26; with YJ85-5s totaled 17. Fhight
hours totaled 71. One aircraft is cur-
rently flving. Speed is Mach 1.45;
supersonic speed was  reached durmg
first flight. Production program is not
funded.

e T-39 Sabreliner. One aircraft has
been flown with YJ85-X engines for a
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NIGHT SHIFTS

CAPABILITY throughout the
spectrum of creative research to
practical production, from day
dreams to night shifts, is a sum of
the qualitative and quantitative input
of Motorola’s Military Electronics
Division. Its breadth and depth

is evident in personnel and facilities
at every echelon...from advancing
frontiers of the art in Solid State
electronies to volume production

of anti-submarine warfare devices.
Moreover, all of Motorola’'s

military electronic capabilities

have this common denominator:
uncompromising reliability

of final performance.

Because of its demonstrated responsible
capability, Motorola participates in
complex and advanced military assignments.
Among these are:

= Military Communication Systems & Equipment

+ Data Transmission, Processing & Display Programs

= Missile Systems, Electronics & Instrumentation

= Electronic Warfare & Counlermeasures Programs

« Anti-Submarine Warfare Systems & Equipment

« Applied Research & Development in Microeleclronics
+ Advanced Radar & Sensor Developments

+ Solid State Developments in Materials & Devices

« Navigation Systems & Equipment
= Surveillance Systems

For more detailed information, a comprehensive
brochure will be mailed on request.

Engineers, scientists and qualified technicians
seeking challenging opportunities in

a dynamic organization are invited to write
Motorola. Address your inquiry to the

area of vour choice:

CHICAGO 51. ILLINOQIS
1450 NORTH CICERO AVENUE

SCOTTSDALE. ARIZONA,
B201 EAST MCDOWELL ROAD

RIVERSIDE, CALIFORNIA
B330 INDIANA AVENUE



District Offices: Boston, Mass. ¢« Dayton, Ohio » Los Angeles, Calif. » Orlando, Florida » Washington, D, C.
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LIOUED
Y DROEGEN

rocket propellant . . . is also the world’s coldest fuel.

[t boils at —423°F . . . only 36.7° above absolute zero.

If air touches it, the air immediately liquefies and freezes into
solid oxygen and nitrogen.

Because the latent heat of liquid hydrogen is only about 139
that of liquid oxygen, it vaporizes much more easily, and the
problem of keeping it in the liquid state is severe,

The extreme demands imposed by these properties mean that
techniques and equipment for handling more common cryogenic
fluids, such as liquid oxygen, cannot be extended to liquid
hydrogen. An entire new technology is required.

You would logically think that supplying and handling liquid
hydrogen is a difficult problem. It used to be, It is no longer,

Today, Air Products is ready to supply you with hquid
hydrogen and show you how it can be piped, hauled, stored
and controlled with safety and efficiency comparable to that
achieved with liquid oxygen.

To the special problems of handling liquid hydrogen, Air
Products has brought the skill, experience and ingenuity that
enabled the company to produce it by the ton for the first time.
We have been producing and handling tonnage quantities for
over three years.

Equipment developed and engineered by Air Products for
liquid hydrogen handling systems includes vacuum-insulated
transfer lines, long-distance truck trailers with capacities to
7,000 gallons, high-capacity storage tanks, centralized tlow con-
trol systems, and helium systems for blanketing.

Air Products services for liquid hydrogen handling systems are
complete . . . include design, engineering, manufacturing, instal-
lation and operation. These services are completely integrated
to assure proper consideration of every requirement—flow rate,
pressure, rate and type of usage, ambient conditions, method
of delivery.

Producing and handling liquefied gases at ultra-low tempera-
tures has been the specialized business of Air Products for over
20 years. We will welcome the opportunity to answer your
questions about obtaining and handling liquid hydrogen, and

to put our experience to work for you. Air Products, Inc.,
Allentown, Pa. Phone: EXpress 5-3311.

Ao Roduicls

. INCORPORATED

total of 70 flights and 155 engine flight
hours. The T-39 was operated to 30,
000 ft., with Aight speeds to Mach ,73.
Program is complete; aircraft gross
weight increase required higher thrust
engine.

Target Tests

The GAM-72 flight test program,
with — 3 and — 7 engines, has run over
78 total engine flight hours. Substan-
tial numbers of —7 engines are on order.
I"hght testing of the Radioplane O4-B
will begin in mid-Julv. Two YJ85-5s
have been delivered to date; project is
funded through development onlv. Gen-
cral Electric will ship 16 engines for 10
O-4Bs. The — 5 engine (dry) also will
be used with the experimental Bell
X-14 STOL research wvehicle with
NASA; vehicle initially utilized — 3s.

The ]85 has been proposed for usc
with smaller helicopters, to unload the
rotor (lift out of ground effect and
augment helicopter system, allowing
bigger loads), and for propulsion for the
high-altitude Dyna-Soar phase (provid-
ing thrust when vehicle re-enters atmos-
phere, to get it back to the ground).

The Lynn plant of SAED includes
four production test cells and seven
development test cells for JS3s. The
— 7 engines have been running 6-7%
better than specifications in the test
cells, Aviarion Week was told. Recent
Y]s have been running 1.5 to 2% over
specihcations, thrust, in afterburner
(military above 5% better).

The YJ55-1 engines are authorized
for 75 hr, service between overhaul; this
15 expected to increase to 100 hr. this
month. Nature of the test programs
has not allowed determination of the
]85 overhaul potential.

Field maintenance charmcteristics of
the J85 are good. Four men working
a normal shift have removed both en-
gines from the T-38 or N-156F, made
a pertodic mspection, reinstalled, ngged,
leak-checked and preflighted these en-
gines, readying the aircraft for Right.
Engines have been completely  disas-
sembled in field service shops and com-
pressor section rebuilt to correct foreign
object damage. J85s were returned to
service within seven davs.

Design Features

Additional design features stressed by
General Electric include:
® All major engine assembliecs may be
assembled or disassembled cither ver-
ticallv or horizontally except for the
compressor section, which must be as-
sembled vertically.
e First stage compressor rotor blades
(moment weighted) can be replaced
without machining, rotor disassembly
or rebalincing. No machining 15 re
quired in replacing of the blades of the
other stages.
e Variable inlet guide vanes can be re-

AVIATION WEEK, April 11, 19480

B " T

To increase safety

at all altitudes . . .

Nnew EMERGENCY ESCAPE DEVICES
solve Automatic Sequencing Problem!

When a pilot ejects at high speeds, seat-man separation is delaved two
seconds to prevent injury and parachute tearing. However, this delay at
low altitudes, where ejection is rarely made at extreme speed, may prevent
full parachute opening before the pilot hits the ground!

To reduce this delay and to increase pilot safety at low altitudes, Pacific
Scientific has developed a Speed Sensor and a Parachute Release Actuator
for the Air Force that cuts the two second delay to one second — and
deploys the parachute in less than 1/10th second! In addition, these two
devices permit a three second delay at high speeds — and high altitudes
— thus providing the correct sequence of automatic seat separation and
parachute deplovment under any condition!

Both devices are unusually simple, rugged and dependable. And they are
designed to permit easy installation on existing equipment at little cost!
This is the type of reliable engineering in-
genuity Pacific can offer your company. . .
the capability to resolve perplexing prob-
lems with practical, simple solutions.

Pacific's miniature Speed Sensor
above) and Parachute Altitude

nsing Device (indicated in dia-
gramjare the key elements in this
néw Emergency Escape System,

If your problem is in controls, instruments, or safety equipment, discuss it with
Pacific. Do so today!

PACIFIC SCIENTIFIC COMPANY

F. D. Box 22019, Los Angeles 22, Calif.

SAN DIEGO = SAN FRANCISCO
SEATTLE = PORTLAMND, ORE.
ARLINGTON, TEXAS

REPRESENTATIVES:
In the Eastern U. §.: Aero Engineering Co., Mineola, L. 1., N.Y.
In Canada: The Garrett Manufacturing Corp., Toronte, Ontario

TRADE MARK

CREATIVE MAMUFACTURING AND DEVELOPMENT OF AIRBOANE CONTROLS. & .
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Pratt & Whitney Turbofan, J57 Compared

Pratt & Whitney TF-33 turbofan engine (right) which will power the Boeing
p. 75) is compared with the Pratt & Whitney J57-P43W

eight-jet bomber (AW Mar. 7

B-52H

turbojet for the B-52G, at left. Commercial turbofan version, the TF-33-3 will power the

Hm:ing 707-120B and 720B jet transports.

placed without destructive disassembly
or machining. Stator vanes are clus-
tered in replaccable segments. Com-
bustion liner is replaced by removing
the turbine rotor assembly. Inspection
of the liner and hot section is via com-
bustor inspection ports. Fuel nozzles

and 1gnition assemblies are replaceable.

e Nozzle diaphragm assemblies can be
replaced in the field. Split second-stage

LIGHT WEIGHT one ounce max
SMALL SIZE one cusic incH max.

MINIATURE PRESSURE
TRANSDUCER #®°" COLVIN

Actual Size
1" dia. x 1" long

High vibration performance:
=356 to 5,000 cps

Pressure ranges Absolute, differential and
gage pressures: 0-3 to 0-400 psi

Differential pressures: =3 to =200 psi

Standard Nominal Patentiometer
Resistances: 400 to 10,000 ohms

Electrical Connection: Pigmy receptacle
or soldering terminals

Mounting: Flange or bulkhead

Write for complete information.

COLVIN

LABORATORIES,INC.

364 Glenwood Avenue, East Orange, N. )

nozzle diaphragms are replaced by re-
moving the split turbine stator assem-
bly. Turbine wheel remains intact.
Integral first-stage nozzle (structural
support) can be :I'L]Tllh’_"[li] bv removing
turbine wheel assembly. [1‘1Ir;rr:!'mugL
able turbine wheel assemblies permit
removal and installation without affect-
ing balance.

¢ |85 turbine buckets (moment
weighted) and standard bucket-base tol-
erance permit complete interchangeabil-
itv without rotor rebalance. Turbine
wheel assembly can be 'Ltmtn:pl iced by
removing the turbine section. Sep-
arately lHI.]tIEH] and mterch: ;11er.JhIL
turbine rotors are rebalanced as assem-
blies. Interchangeable stages and torque
rings require balancing. Pre-balancing
of turbine disks is not considered neces-
sary since bucket installation is the
most significant balance entena.

® With afterburner separated from en-
gine, the flameholder, ignitors, fuel
ll{lIZﬂ]L'iT and cooling shrouds are re-
placeable without further disassembly of
the aftterburner.

Westland Delivers Wessex
Helicopters to Royal Navy

London—First two production West-
land Wessex helicopters for anti-subma-
rine warfare use have been delivered to
the Roval Navy's 700 Squadron fu::r
service trials, The aircralt, basically
Sikorsky §5-58 powered by a single 7""1-TJ—
pier Gazelle 13 gas turbine engine of
1,450 shp. (AW Mav 18, 1959, p. 98),
has a military capacity of 5,000 Ih and
carries advanced detection equipment
and homing torpedoes. Wessex event-
ually will be htted with automatic
stabilization equipment. Later version,
the Mk. 2, will be powered by two
de Havilland Gnome turbines.
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These no-draft Alcoa Forgings for F-104
save Lockheed 40 cents on the dollar

DORSAL FORMER

Precision forged by Alcoa to finished
dimensions—with zero draft.

AIRSCOOP FITTINGS

Alcoa no-draft forgings with contours
forged to various angles.

Take a close look at the Dorsal
Former at left. Notice the thin,
upstanding ribs, Alcoa forged this
part to finished dimensions, with
no inside taper to machine off.

Alcoa supplies Lockheed with
many close-tolerance, untapered
rib forgings. The Airscoop Fittings
are sophisticated examples. In all,
the F-104 carries 60 no-draft forg-
ings. Lockheed estimates the
average saving over conventional
machined parts comes to 40 cents
on the dollar.

Let us show vou what we can
do with aluminum in any form—
plate, casting, forging, extrusion,
impact. Call any Alcoa sales office,
or write Aluminum Company of
America, 2026-D Alcoa Building,
Pittsburgh 19, Pa.

WINDSHIELD FRAME

We mention the Windshield Frameabove
to point out our capabilities in other di-
rections, This part measures 38 x 30 x 61in.
Wall thickness is 0.110 in. for 80 per
cent of the casting area. This reguires
several sand and plaster cores which
have to assemble and hold dimensions
within £0.03 in. across the joints. Cast-
ing must conform to fuselage contour
within 0.015 in, To top it off, defects
considerably smaller than a pinhead
are cause for rejection.
Your Guide

_ 'ALI::I'JA . o the Best
ALUMIN LM in Afuminum
A, wenll s

For exciting drama waltch "Alcoa Presents™ every Tuesday,
ABC-TV and “Alcoa Theatre™ alternate Mondays, NBC-TY

LOCKHEED'’S F-104 STARFIGHTER

Winner of the Collier Trophy for 1959, Currently holds world’s altitude record of 103,395 feet and all eight time-
to-climb records. First airplane ever to hold world’s altitude, speed and time-to-climb records simultaneously.
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General

Mills

Here 18 Francis Alterman, Manager of General Mills
Digital Computer Laboratory, checking one of our newest
computers which he helped design. General Mills com-
puters, both analog and digital, are being used in missile

guidance, bombing and navigation systems, automatic
surveving and in industrial control. In future space travel,
computers will help control navigational systems of space
vehicles and will process data gathered in outer space.

General Mills engineers work today

General Mills has been producing computers
for nearly 20 years. Exciting new concepts
in high speed magnetic tape units, ultra-high
precision analog to digital converters and
optical keyboards are examples of continuous
developments in our over-all computer
program. We work to improve reliability,
increase speed, cut cost.

Our research activities cover broad areas in
physics, chemistry, mechanics, electronics

and mathematics. Some of the studies rep-
resentative of these activities are: ions in
vacuum, deuterium sputtering, dust ero-
sion, magnetic materials, stress measure-
ments, surface friction and phenomena,
trajectory data and infrared surveillance.

In our engineering department, current
projects include: specialized inflatable vehi-
cles and structures, airborne early warning
systems, micro wave radar test equipment,

Mars seen from one of its moons

illustration from book written for General Mills by Willy Ley.

to help you explore space

antennas and pedestals, infrared and optics,
inertial guidance and navigation, digital
computers—and many other activities.

Our entire manufacturing department is
geared to produce systems, sub-systems and
assemblies to the most stringent military

MECHANICAL DIVISION

requirements. Our people have a wealth of
experience in complex military projects.

Write for free booklets: (1) Complete research,
engineering and manufacturing capabilities
of the Mechanical Division (2) New booklet
onn General Mills computers.

General

1620 Central Avenue, Minneapolis 13, Minnesota MI IS

To wider worlds—through Infensive Research = Crealive Engineering = Precision Manufacturing



Auxiliary Gas Turbines becoming a
prime power source for industry

flelnut Schelp, chief engineer, AiResearch Manufacturing Division of
Arizona, Phoenix, surroded bv tvpicad gas turbines now in produetion

AiResearch Gas Turbine Engines,
the most \\'i[h*l}' used power source for
the starting. air conditioning. eooling and
heating of jet aircrall. now are becom-
ing a prime power source for industry.

Fagier to maintain because of few
moving parts, these lightweight gas
turhine engines develop more horse-
power per pound of weight and size than
any other engine, Achieving
their greatest efficieney

at maximum speeds, they run on almost
any fuel and start immediately in any
weather,

Present prime power applications of
Aillesearch zas wurbines for industry
earthmoving equipment; small inde-
pendent generator plants; marine use;
helicopters and small conventional air-
cralt; emergency power plants; air con-
ditioning, heating and refrigeration ;
atomic energy (closed evele gas

4 o
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ranging in size from 30 to 830 hp, Clorkise from the wop: GTC 85.20
IO 05~ GIFP 706 GTP G0 - GTPF000 ~ P B5-2,

turbine with atomic energy heat source),

First to design and develop a succeess-
ful small zas turbine engine. Garrett is
the world’s |.'J.|‘,-_'L':-I: manufacturer of
lizhtweight turbomachinery — having
delivered more than 200,000 units,
including 9000 gas turbines of all tvpes
ranging from 30 to 850 hp, Throush its
AiResearch Manulactoring Divisions,
The Garrett Corporation i= now oflering
this experience to all industry.

AiResearch Manufacturing Divisions

LOS ANGELES 45, CALIFORNIA » PHOENIX, ARIZONA

OTHER DIVISIONS AND SUBSIDIARIES: AIRESEARCH INDUSTRIAL » AIRESEARCH AVIATION SERVICE » GARRETT SUPPLY # AIR CRUISERS

AIRSUPPLY-AERO ENGINEERING » GARRETT MAMNUFACTURING LIMITED » CW. MARWEDEL » GARRETT INTERNATIONAL
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PRODUCTION BRIEFING

Raytheon Co. Hawk missile svstem
will become operational with the Marine
Corps May 2 when the 1st Light Anti-
Aircraft Missile Battalion is activated at
Twentynine  Palms (Calif.)  Marine
Corps Base. Helicopter-transportable
battalion will comprise 24 launchers
and 600 Marines grouped into four
firing batteries, plus a headquarters and
service battery.

Lear, Inc., Santa Monica, Calif,, will
build autopilots for the Caravelle jet
transport under follow-on contracts
with Sud Aviation. Contracts for the
Caravelle's L-102 autopilot total 54
million.

Rohr Aircraft Corp. has received
S11.5 million in follow-on orders for
components for the Boeing 707 and
720 series (aft fuselage sections, pods
and struts) and for the Convair 580
(pods and struts),

Light Military Electronics Depurt.
ment of General Electric has  been
awarded contracts totaling more than
54.5 milhion for follow-on production
of AF/A42G-8 flight control svstems
for the Republic F-105D jet hghter-
bomber,

First Convair B-58 Hustier unmit, the
43rd Bomb Wing (Medium), has been
activated at Carswell AFB, Tex. Unit
will have 36 airplanes and a comple-
ment of about 1,800 officers and air-
men in three squadrons.

Aeronca Manufacturing Corp., Mid-
dletown, Ohio. will continue produc-
tion of its Pogo-Hi missile target drone
under follow-on contract from the Army
White Sands Missile Range.  The
Pogo-Hi, designed to test Nike, Talos,
Sidewinder and Falcon missiles, 13
ground-launched to 50,000 ft. where the
nose section, containing radar reflee-
tor and infrared emitter, separates from
the engine.

Convair Division of General Dynam-
ics, Pomona, Cahf., will develop the
Mauler surface-to-air missile under $5.5
milhon Army contract. The Mauler is
a mobile solid-propellant weapon  de-
signed to intercept short range ballistic
missiles and tactical support aircraft.
The radar-guided missile will be fired
from a single tracked vehicle,

Todd Ship Yards Corp., Houston,
Tex., will construct a 150-ft. barge for
transporting the Saturn space booster
from Huntsville, Ala., to Cape Canav-
cral. The contract for the $344,500
barge from the Army Transportation
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Rescarch Commuand calls for Oet. 1.
1960, deliverv. The 2,200 mi. vovage,
vig the Tennessee, Ohio and "'uli-~.i~__~«i|i|11
Rivers and the Gulf of Mexico and At-
lantic Ocean coastal waters, 15 expected
to take three weeks,

Solar Aircraft Co. has received a con-
tract from Aecrojet-General for fabrica-
tion of rocket motor cases for Navy's
Eagle air-to-air missile.

National Research Corp. has formed
a space Vacuum Laboratory at Cam-
bridge, Mass.,, for vacuum tests in mis-
sile and space programs. Dr. John C.
Simons is director.

Northrop Corp.'s Nortronics  Divi-
sion will continue production of U, §.
Army-Raytheon Hawk interceptor mis-
sile under contracts totaling $22,647.-
500. Work includes ground handling
equipment production and research.

Collins Radio Co., Cedar Rapids,
lowa, received a letter contract for ap-
proximately 51.5 milhon m electronics
svstems for McDonnell I"4H-1, North
Amencan A3J-1 and Gruomman W2F-]
and A2F-1 atrcraft, Included are UHT
communications, Tacan and auntomatic
direction finder navigation, radar iden-
tihcation, instrumentation and nter-
phone systems.

— e — o o

HIGH-ALTITUDE PROBLEM —SOLVED BY CESSNA

' Problem: how to achieve, in a low-cost helicopter, capacity for high-altitude operations.
| Solution: the 270-HP supercharged Continental engine, airplunc-iil::t: configuration,
and aero-dynamically clean rotor assembly of Cessna’s new high-performance CH-1C.
Capable of hovering over the highest mountains in the U. S,, the FAA-certificated CH-1C
flies untroubled where winds, temperatures and density-altitude continue to deter most

helicopters.

High-altitude capability is just one of the reasons the
d-place CH-1C is a highly practical afrcraft—and one
more of the ways Cessna “Problem-5Solving'' Reésearch
1% ever al work enhancing America’s future in the air.

Military
Division,

Wichita,
Kansas

ESSNA
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MISSILE ENGINEERING

Atlas Engines Pass Quahflcatlon Tests
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ROCKETDYNE MA-3 cluster is the first intercontinental ballistic missile propulsion system
to be qualified as a unit by USAF. The 60,000-1b.-thrust XLR105NA sustainer is in center,
flanked by two 165,000-1b.-thrust XLRE9NA-5 boosters. Duct at left is exhaust exit for
heat exchanger turbopump for the far booster engine; one for right booster is barely visible.
Eixhaust for sustainer heat exchanger turbopump is ducted into the engine's exhaust nozzle
shroud, Below, work stand is removed prior to firing.
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By William S. Reed

Canoga Park, Calif.—The MA-3 pro-
pulsion cluster for the Convair Atlas-E
recently became the frst interconti-
nental ballistic missile powerplant to
pass Air Force qualification tests.

Rocketdyne Division of North Amer-
ican Aviation completed the series of
qualification tests in 19 days during
which a total of 42 full-cluster runs
were made, All five engines in the
cluster operated satisfactorily on every
run. Components of the MA-3 pro-

pulsion system, first cluster engine to
hL fully qualificd before flight, are:

H]ghf:r-t]lrust XLRBINA-5  twin
booster engines each develop 165,000
Ib. thrust at sea level, up 15,000 1b, over
the previous MA-2 booster. Boosters
burn tor about 145 sec.
® Sustainer engine, XLR105NA-5, gen-
erates about 60,000 Ib. sea level thrust
and burns for about 300 sec., continu-
ing after the boosters are expended and
drop away,
® Vernier engines, XLR10INA-7 which
control the Atlas in roll and yaw until
ballistic trajectory is achieved.

Weight reduction of 100 Ib. in the
MA-5 cluster has been achieved mainly
through the substitution of glass fiber
for metal bands around the combustion
chamber of the booster engines. Layers
of the glass fber are wound around the
::ritiml arca and baked hard to serve as
a strengthening material to contain the
force of combustion,

Reduction of about 15% in the num-
ber of components to increase reliability
and ease operational maintenance has
been achieved partly as a result of a
new control svstem which uses fuel from
the missile’s tanks to operate all engine
sequences.  In earlier models, pneu-
matic and hydraulic svstems were used
for these functions,

Qualification tests, MIL-E-5151, were
conducted by Rocketdyne at its Santa
Susanna facility on the five separate en-
gines forming the MA-3 cluster. Quali-
fication units were taken from the as-
sembly line after appropriate acceptance
tests had been performed.  Acceptance
tests consist of a minimum amount of
running time designed only to check
thrust alignment, perform necessary ad-
justmnents to the thrust vector and cali-
brate thrust to assure that specific im-
pulse 1s above minimum. Mixture ratio
also must be within 1.4% of nominal
on the boosters and within 15% on the
sustainer engine.

Qualihcation tests were run in two
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separate categories—on individual com.
ponents and on completed rocket en-
mine assemblies. Complete engine as.
semblies were required to undergo a
running time equivalent to 12 full-dura-
tion runs. OF the total tune, six runs
had to be of the duration specthed for
the engines in actual flight, but 11 runs
actually were made. A total of 1,740
see. operating time was required for
cach booster engine and 3,600 sec. for
cach sustainer engine.

Qualification tests on the MA-3 en-
gine began on a test stand equipped for
simulating extreme environients, Com-
plete cluster was stored at 160F or
higher at 95% relative humidity for
five days. During the high-temperature
storage phase, rocket technicians wear-
ing *.ptmih insulated high-temperature
suits entered the chamber and inspected
the engines and components for ex-
ternal corrosion.

Immediately following high-tempera-
ture storage, the environmental cham-
ber was removed from around the en-
gines and a full-duration run conducted.
Cahbrations were conducted on cach
of the runs to cnsure that specihic 1m-
pulse, mixture ratio and other perform-
ance parameters were not affected by
the extreme temperature.

Temperature Lowered

Engines again were placed m  the
high- T-r.lllpu;r.mll{.' and  high-humdity
L]mmhu, and temperature was lowerec
to minus 65F and held for 24 hr.  As
rpidly as possible, the environmental
chamber was removed trom around the
cluster and a full-duration run com-
menced.  As in the high-temperature
runs, performance parameters  were
checked for effects of the low-tempera-
ture soak.

In addition to runs following extreme
cnvironmental conditions, two fixed
simbal runs and two operating gimbal
runs also were made. Other character-
istics demonstrated during the program
were that sustainer mixture ratio staved
within plus or minus 15% of required
]mutr_-,—]]mp;,l]mt was monitored dur-
ing engine run to measure the flow of
RP-1 .Jm] liquid oxvgen, and this mix-
ture ratio compared with a value for
required thrust.

Mixture ratio of the propellant for
the booster engines also wias required
to remain within 1% of nominal from
run to run—without adjustment to the
mixture ratio control, mixture could
not varv more than 1%. Booster and
sustainer thrusts also were calibrated
during each run to determine if these
were greater than plus or minus 3%
from nominal. Speciic impulse also
had to remain above the mimimum set
(N CVETV Tun.

During the calibration series a total
of 19 runs were recorded on booster
No. 1. 20 on booster No. 2, and 18

ENVIRONMENTAL CHAMBER has been removed from around the MA-3 cluster (above)
after cluster was exposed to 160F in 95% humidity for fAive ﬂ.il'lu*-. followed h'lr' cold soak at

minus 65F for 24 hr. Cluster is fired (below) as soon as the environmental chamber is
removed. Iee is shown being shaken from the cluster two seconds after ignition.

FINAL PHASE of the qualification test program is disassembly (below) of the test cluster
and inspection of all parts so the extent of wear during the tests can be determined.




Ricut nanos up, gentLEMen? Then repeat this
phrase: “We resolve to get the tape that gets all the
high frequencies —*ScoTcH” BRAND High Resolu-
tion Tape.”

All levity aside, there’s no need to settle for
second-best. With “ScorcH™ BrRAND Tapes 158 and
159 you get sharp resolution in high frequencies,
good low frequency response—plus the consistent
performance of a uniform tape.

Since “ScoTcH™” BRAND high potency oxides are
more efficient than ordinary oxides, a thinner coat-
ing can be applied to the polyester backing, and the
sensitivity at short (1 mil) wave lengths is still about
3% db greater than that of ordinary oxides. This
thinner coating means a more flexible tape, permit-
ting the intimate tape-to-head contact so necessary
to sharp resolution in the higher frequencies. Thanks
to “ScoTcH” BRAND silicone-lubricated binder sys-
tem, backing and oxide are locked together as a
system. Tape passes over heads friction-free, with
even motion, minimizing phase and frequency shift
distortion.

You can pack more pulses per inch, and get
either standard or extra playing time with “ScoTcr™
BRAND High Resolution Tapes. Your dropout count
is lower because uniformity is higher. Only “Scotcn”
BRAND can draw on 3M's more than 50 years of
experience in precision coating techniques. The
result i1s a consistent tape with a uniform coating
you can depend on for reliable performance.

“ScoTcH” BRAND High Resolution Tapes meet
your need for top high-frequency response even in
pulse code modulation (PCM) and pre-detection
(video) applications; so switch now from tapes that
may well be made obsolete by new instruments.

Whatever your application—data acquisition, re-
duction, or control programming — experienced

A GOOD RESOLUTION ON TAPE—

Tape high frequencies, whip the dropout problem

with “ScoTcH” BRAND High Resolution Tapes

—— "ScoTcH” BRAND technology has a dependable tape
_ — e for the job. Sandwich Tapes 188 and 189 cut head-
— —— — wear, eliminate oxide rub-off, last 10 times longer
. _— than ordinary tapes. New Heavy Duty Tapes 198
- Pt and 199 give long wear, minimize static charge
L — . . . .
—_— build-up. High Output Tape 128 gives top output in
—_— low frequencies, even at temperature extremes. And
:.__.—-___i" “ScorcH” BRAND Standard Tapes 108 and 109 re-
— main the standard for instrumentation,
— Your nearby 3M Representative serves as a
: — convenient source in all major cities. For details
- ” %__ , 3 consult him or write Magnetic Products Div., 3M

= Cen B Company, Dept. MCI-40, St. Paul 6, Minn.
@ 1060 33 Co,
ESCOoTCH” is a registered trademark of 3M Company, 5t. Paul 6, Minnesata,

Export: 99 Park Avenue, New York, N.Y. In Canada: London, Onfario,
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SCOTCH BRAND MACGCNETIC TAPE

FOR INSTRUMENTATION

Mmnsora Wliwine ane T anuracruring coMPaANT 1
wes WHERE RESEARCH IS THE KEY TO TOMORROW NLLLEULIs
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GM Displays Minuteman Transporter Model

Mobile transporter-erector model for the Minuteman intercontinental ballistic missile is
shown poised over a silo hole, ready to lower the ICBM into position (AW Mar. 7, p. 137).
The concept was developed by General Motors Corp. (prime mover and rear bogie), Cessna
Aircraft Corp. (missile container) and Bendix-Pacific Division (hydraulic hoist syvstem).
Environment within the container is controlled. The transporter-erector is 63 ft. long and
weighs about 108,000 Ib, when hauling the Minuteman. A harmess has been designed to

antomatically adjust to various stage diameters.

runs on the sustainer engine. Simulta-
neously with  the actual calibration
series, a safety limits test senies was con-
ducted to demonstrate safe engine start,
operation and shutdown with the fol-
lowing malfunctions deliberately pro-
arimed:

® High and low pressurization of both
the main liquid oxygen and main fucl
tanks.  Owver-pressurization applied to
the tanks was approximately 10% . Low
pressurization value was below the speci-
ficd net pressure suction head.  Vernier
engine operation also was demonstrated
with solo tanks both over-pressurized
and under-pressurized.

e Auxiliary power discrepancy resulting
from low hydraulic and pneumatic pres-
sures was mvestigated, as well as high
and low d.c. veltage in the clectrical
svstem,

e Mixture ratio variations beyond that
required by MIL-E-3151.  Sustamer
mixture ratio of plus or minus 18% of
optimum and booster mixture ratio of
plus or minus 10% were tested and
determined to be within safe operating
limits. Additional stop-start reliability
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tests were conducted, bringing to 23 the
total number of tests during the safety
limits series.

Thrust chamber assemblies and power
controls scparately were subjected to
individual tests.  Chamber assemblics
were calibrated and then given two runs
at 90, 95, 100, 105, and 110% of full
thrust for full duration. Chambers
also were given one full-duration and
ene short<duration run following high-
temperature soak, and two runs of suffi-
cient duration to stabilize temperatures
following low-temperature soak at minus
651, Assemblies also were subjected
to salt sprav, washing, and sand and
dust.

Power controls and subcontrols were
subjected  to  extreme  environmental
tests—static leakage, washing, salt sprav,
sand and dust, and power control sub-
nnits were calibrated to determine the
cffects.

Qualihcation test engines were re-
turned to the Rocketdvne plant and
completely disassembled for inspection
te determine the extent of wear during
the tests.

==
F =
= — -..
il
= S
F £ =
= =
e = .
S
-
F £ E =
= == == -
- = _.—
=~r Tz
= - &
- = < —
= =2 F =
= =g == —_—
S =3 E=
:-'-' :- - -r__\__ —
rarny, — 3 - - e
= = == ==
- - - -
- —_ o -
= E E =
= _"-_:.-_-_._, e -
e
=
-q
]
- T
— o—
- ==
o —— —
.-.‘—-I-_'-_ '-'.I-—-.-__ e —
— _———
— e
— e —
- - o S
— —
-J-?- — e
: _"_ [
— — E——
:__-: ———
—— —————
— e
= —
= —— ==
=y ._.,'='_=—
—— ——
]
== —_—
— —
——— ==
E —
= REMEMBER!

For immediate information

on “ScorcH" BRAND
Instrumentation Tapes, contact
vour nearest IM branch office:

ATLANTA, GA. — 732 Ashby Street, N.W.
Telephone: TRinity 6-4401

BEDFORD PARK, ILL. (Chicago Office)—

6850 South Harlem Avenue, Argo Post Office,
Telephone: GLobe B-2200 (Chicago—LUdlow

S-TROD)

BUFFALO, M.Y.—330 Greene Street (P. O,
Box 2012, Zone 5), Telephone: BAley 5214

CINCINNATI, OHIO—4815 Para Drive, Tele-
phone: ELmhurst 1-2313

CLEVELAND, OHIO—12200 Brookpark Road,
Telephone: CLearwater 2-4300

DALLAS, TEXAS—2121 Santa Anpa Avenug
iP, 0. Box 28158), Telephone DAvis 7-T311

DETROIT, MICH.—411 Piquette Avenue, Tel-
ephone: TRinity 5-T111

HIGH POINT, N. C. — 2401 Brevard Street
{P. 0. Box 151), Telephone: 3496

HONOLULU, HAWAII —1410 Kapiolani
Boulevard, Telephone: 996.483

LOS ANMNGELES, CALIFORNIA—60231 South
Guarfield Avenue, Telephone: RAymond 3-6641

MEWTON CENTER, MASS. ( Boston)—1330
Centre Street, Telephone: DEcatur 2-9810

PHILADELPHIA, PENN. — 5698 Rising Sun
Avenue, Telephone: Pllgrim 2-0200

RIDGEFIELD, NEW JERSEY (New York)=—
700 Grand Avenue, Telephone: WHitney 3-
6700 (M. Y. —OXford 3-3320)

ST. LOUIS, MISSOURI—I10725 Baur Boule-
vard, Telephone: WY down 1-1320

ST. PAUL, MINNESOTA—167 Grove Street,
Telephone: PRospect 6-8511

SEATTLE, WASHINGTON=3663 First Avenue
South, Telephone; MUtual 2-5550

SOUTH SAN FRANCISCO, CALIFORNIA—
320 Shaw Road, Telephone: PLaza 6-0800

Wunesora Nimws awe Nawuracrunins conrany

aw o WHERD BODERANCH 04 FWi miv 70 Tﬁd#"nn@
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keep an
accurafte

graphic
record

OF RESEARCH, DESIGN,

iwo channels

For General Purpose
DC Recording — Model 320

For recording two variables
simultaneously, the Model 320
provides a versatile,
transistorized amplifier for each
input signal. The rugged 2-
channel recorder assembly has
heated stylus recording on
two 50 mm wide rectangular
coordinate channels, 4
pushbutton chart speeds, and
6 inches of visible chart,

The Recorder can be placed
vertically, horizontally

or at a 20° angle.

MODEL 320 SPECIFICATIONS
Sensitivity: 0.5, 1, 2, 5, 10, 20 mv/mm and
v/cm
Frequency Response: 3 db down at 125 cps,
10 mm peak-to-peak

TEST DATA

Common Mode Voltage: =500 volts max.
Comman Mode Rejection: 140 db min. DG
Calibration: 10 mv internal =1%

Output Connectors for each channel accept ex-

ternal monitoring "scope or meter
Prica: $1485

NEW SANBORN PORTABLE DIRECT WRITING RECORDERS
FOR IN-PLANT, LABORATORY OR FIELD RECORDING

NHOHNYS

| 4

e e—— TR T ———g e e

e ol e & —

single channel

MODEL 301 SPECIFICATIONS

The amplifier section of the Model 301 is an all-
transistorized carrier type with phase sensitive
demeodulator. The power supply and internal
oscillator circuits are alsa transistorized.
Sensitivity: 10 uv rms/div (from transducer)
Attenuator Ratins: 2, 5, 10, 20, 50, 100, 200
Carrier Frequency: 2400 cps internal
Transducer Impedance: 100 ohms min.
Calibration: 40 uv/volt of excitation
Output Coanector: for external monitoring

"scope or meter
Price: $750

Two models of this 21 1b. brief case
size recorder are available — Model 301
for AC strain gage recording, Model 299
for general purpose DC recording. Both
provide immediately visible, inkless
traces by heated stylus on 40 division
rectangular coordinate charts. ..
frequency response to 100 eps.. .5 and
50 mm, sec chart speeds . . . Approx,

4 inches of record visible in top

panel window.

MODEL 299 SPECIFICATIONS
Combines the dependability of transistors with
the high input impedance of vacuum tubes for
réliable broad-band DC recording.
aensitivity: 10, 20, 50, 100, 200, 500 mv/div

and 1, 2, 5 and 10 v/div
Input Resistance: 5 megohms balanced esach
side to ground
Common Mode Voltage: =2.5 volts max. at 10
mv/div sensitivity increasing to =500 volts
max. at other sensitivities
Common Mode Rejection: 50:1 maost sensitive
ranga
Calibration: 0,2 volt internal =1%
Output Conneclor: for external monitoring
‘scope or meler
Price: Model 299 (with zero suppression) $700
Model 299A (without 2ero suppression)
S650

All prices are F. 0. B, Waltham, Mass., within conlinental U. S, A,
and are subject 1o change without nolice,

Contact your Sanborn Sales-Engineering representative for complete information, or wrile
the main affice in Waltham, Sales-Engincering represeniatives are located in principal cities
throughout the United Stater Canada and foreign countrien,

SANBORN Y COMPANY

INDUSTRIAL DIVISION 175 Wyman Strest, Waltham 54, Mass,
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TEST STAND for NASA-Rocketdyne F-1 1.5-million-1b.-thmst engine was designed primarily by a division of Aerojet under Army contract.

Aerojet Designs 1.5-Million-lb. Test Unit

Edwards AFB, Calit.—Test stand here
designed to accommodate two 1.5-nul-
lion-lb.-thrust smgle chamber hquid fuel
rocket engines simultaneously 15 more
than 109 complete, with construction
scheduled to be completed Oct. 1.

Foundations and deflector supports
of the stand, which was designed by

'-.r'; i - 1 -

COMPLETED 1-B test stand is shown in artist’s conception above.
At right, the liquid fuel engine is being test fired at Aerojet-Gen-

eral’s Sacramento facility.
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the Actron Division of Acrojet-Gen-
eral Corp., are stressed for static test-
ing of engines totaling 6 mullion 1b.
thrust.

Strengthening of the stand’s super-
structure will be required to handle
engines of this size when thev reach the
hring test stage.

The test stand, designated 1-B, is
under construction by the Army Corps
of Engineers for the Air Foree, and the
major unit to be tested in 1t 1s the 1.5-
million-Ib.-thrust single chamber 11
cngime bemng developed for Nahonal
Acromautics and Space Admimstration
by the Rocketdyne Division of North
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THOR
MACE
TITAN
HAWE
ATLAS
SNARK
NIKE B
BOMARC
MIKE ZEUS
SPARROW |
SPARROW 11
SPARROW 111
MIKE HERCULES
SIDEWINDER
REGULUS II
VANGUARD
REDSTONE
JUPITER C
PERSHING
BULL FUP
MERCURY
POLARIS
CORVUS
FALCON

’ﬁ Desjgns Assembly Savings /nfo
Critical Minfarure /Instrument Baoll Bearings/

Helping customers simplify instrument assembly is o
specialty of the N/D engineering group. How? Through
creative Miniature/Instrument ball bearing application
and design. Often, a new ball bearing design will pro-
duce assembly savings in excess of its additional costs.
Integral ball bearings, too, very often cut down difficult
and costly hand assembly of shaft and parts.

A timely example of N/D customer assembly savings
can be seen in Nike Ajax and Hercules missile ground
support. Here, special N/D Instrument ball bearings are
now used in precision potentiometers, New Departure
engineers recommended eliminating two single row
instrument bearings, mounted in duplex and requiring
precision spacer and separate guide roller. They

replaced this assembly with a special N/D double row
high precision instrument ball bearing with integral
outer race guide roller . . . and shaft mounted with a
nut. This one recommendation produced cost savings
of over 40095 ! In turn, the customer was able to reduce
the potentiometer selling price to the government.
What's more, the New Departure Instrument Ball Bear-
ings improved potentiometer reliability!

You can look to minimum assembly costs and unsur-
possed reliability. Include an N/D Miniature/Instrument
Bearing Specialist in your early design level discussions.
For immediate information or assistance, call or write
Department L.5., New Departure Division, General
Motors Corporation, Bristol, Cannecticut.

"o
MINIATURE E INSTRUMENT BALL BEEARINGS

Ly you can build oround

ERECTION of steel superstructure of test stand at Edwards AFB for the F-1 engine is largely
complete, but internal instrumentation will not be finished for several months.

American Aviation, Inc. Concrete por-
tion of the structure is approximately
125 ft. high and contains 12,000 cu. vd.
of concrete.  The steel superstructure
supports the pmpL]i int tanks and the
engmes, and it, in turn, is bolted to
large bearing plates on top of the con-
crete foundation. These plates are se-
curcd to the foundation through sev-
cral long prestressed steel cables so that
structural deflections during test firings
will be kept to a minimum.

Condition of the test stand as well
as the performance of the rocket en-
gincs under test will be recorded during
cach firing. Strain gages in the foun-
dation and the exhaust deflector plate
unit will be monitored to see that
allowable stresses are not  exceeded.
Altogether, 600 circuits will be pro-
vided for engine and test stand data.

Water Pressure

Liguid handling svstems on the stand
will be several [’]t]].t.,'-q larger than those
on test stands now in ouse.  About
450,000 1b. per min, of water will be
expelled at high pressure down the
exhaust deflector plate to keep it from
becoming too hot, and propellants will
have to be supplied at the rate of about
700,000 1b. per min. when two I -
engines are hring at once.

Hu_ 1-B test stand will be tied into
the existing control center currently
used with an existing test stand. A
780 ft. tunnel will connect this stand
with 1-B

Aerojet's Actron  Division, headed
by B. I'. Rose, Jr., is an outgrowth of
the company’s Architect-Engineer Di-
VISION.

It 15 interested in electronic nuclear
design as well as the design and con-
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struction of large manufacturing and
test facilibies,

In addition to the new unit at Ed-
wards, Actron has designed more
than 37 test stands in 10 locations
capable of firing engines of 50,000 ]b.
thrust and more. This group includes
the Missile Svstem Test Stand at Red-
stone Arsenal at Huntsville, Ala., whch
15 tated at 1.5 mmllion 1b. thrust.

Army Studies Radar

For Missile Detection

Los Angeles, Calif.—Experimental
program to determine the ethciencv of
radar in the detection and identification
of ballistic missile warheads will be con-
ducted on the Pacithe Missile Range,
Project Press (Pacihic Range Electro-
magnetic Signature Study) is part of
Advanced Rescarch Projects Agency's
Projeet Defender series.

Services and support functions will
be provided by the range for the proj-
ect. H.LH]]I]]]'-.I]:I]]:II"I. to carry out the
experiments has been assigned to Army
Ordnance Mlissile Ennnn.mdi Rocket
and Guided Missile Agency.

A special radar installation is planned
at Ilm Namur Island in the Marshall
Islands, 45 mi, from the Army's Nike
Zeus installation on Kwajalein  Atoll,
Experiments will be conducted with
unarmed  target missiles  which  the
Army plans to launch from Johnston
Island, 1,402 mi. from Roi Namaur.

Similar program has been under way
for more than a vear for missiles fired
from Atlantic Missile Range, using the
USS Mariner, operated by Radio Cor-
poration of America for the Army under
ARPA sponsorship.

Now 2 t0 3
Week delvery

0 popular
BUORD rtems. .

- E and in production quantities!

Wark 7Mod 0...........Size 15 Servo Motor
fark 7 Mod 1...........Size 15 Servo Molor
fark 12 Mod 0. .. .. Size 15 Motor Generator
fark 12 Mod 1......5ize 15 Molor Generator
dark 16 Moad 1, . ... 5ize 18 Molor Generator
Mark 16 Mod 3..... Size 18 Motor Generator

(For transistor circuits)

The addition of our second factory
means delivery in six to twelve weeks
sn many other G-M Servo Motors
and Motor Generators as well; sizes
3to 18, including other BuOrd items.

*Mow Bureau of Maval Weapons

Ask also for

full information;
G-M Recommended
Specification No. 665
and Catalog.

b-M \vnu Motors

G- M I.AH-EHI .ﬁ-TﬂHI‘E INC
4328 M. Knox Avenua * Chicogo 41
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LIFEGUARD STATION

for a man in space

The vital Cape Canaveral nerve center for Project Mercury, the U.S, program to put a man in
space, is being designed and built by Stromberg-Carlson-San Diego. Display information
about the Hight will be fed to the operations room from computers and from a world-

wide network of tracking and telemetry stations, One wall of the 40 by 60 ft,
operations room will be a large map display, visually summarizing all pertinent
information about the flight. It will show the capsule moving along its orbital
flight path around the earth and will also show the location, range and status

of all ground based equipment and communications links. The operations

room will contain display consoles presenting information to the Flight

Director, Chief Flight Surgeon, Capsule Communicator, Flight

Dynamics Officer and other decision-making personnel. For

information on how Stromberg-Carlson-San Diego can help

solve vour data/display problems, write to Department

A-38, 1895 Hancock Street, San Diego 12, Calif.

Telephone CYpress 8-8331.

STROMBERG-CARLSON-=AN DIEGOC
& DiviSBiIoON OF EEHEHAL n‘fHAMIEE EQHPGHATIEH

S-C

.....

= o

.Jh -||._-|‘ . ‘-.

Titan Hard-Base Tests Pluned This Year

First-stage Aerojet-General LR-87 engine for USAF-Martin Titan intercontinental ballistic
missile produces 300,000 1b. thrust (AW Aug. 24, p. 26). Drawing below shows silo lift
launcher that will be typical of those at all Titan underground bases. First in-silo test
firings will begin this year. Underground blockhonse (AW Nowv. 30, p. I8), which is
part of the hardened base, is not shown. Elevator lifts Titan to surface for firing.

AVIATION WEEK, April 11, 1960

ENGINEERS

work on these
rewarding projects

THE OPPORTUNITIES:
Designing the “Lifeguard Station™

ter Project Mercury (opposite
page) is just one of the challenging
projects at Stromberg-Carlson-San
Diego, Others include development
ot high-speed electronic printers
that print up to 1% million magazine
labels dailv, microfilm printers that
print out data from major com-
puters, and display consoles for
jet-age air traffic control.

THE COMPANY:

Stromberg-Carlson is a division of
General Dynamics Corporation,

THE LOCATION:

San Diego, California is a world-
famous resort area on the Pacific
Ocean, adjacent to Mexico, It offers
the finest vear-uaround climate

in the U.S.

FACILITIES LEARN THE

AN

CAPILITES STROMBERG:
CARLSON:

SAN DIEGO STORY!
SEND FOR THIS
¥ FREE BOOKLET!

Dept, D-38, 1895 Hancock Street, San Diego, Calif.

STROMBERG
CARLSON

- .I’ 1 . __-\,I

83



INSTRUMENT CORFORATION

antenna
systems
capability

The directional antenna and its mount have become symbols
of the missile age and its advancing technology. Representing a
challenging complex of mechanical and electronic problems, they
demand the utmost in ingenuity and precision for their solution.

GQuolified engineers seeking reward-
ing cpporlunities in these advonced
fields are invited to get in touch
with ws.

Reeves has over ten years of diversified experience in the co-
ordinated design and development of two and three axis antenna
mounts and their related servo, radar and computer instrumenta-
tion. Currently actively engaged in the DISCOVERER and PROJECT
MERCURY PROGRAMS, Reeves has produced antenna systems for
the TERRIER and MATADOR programs, as well as a wide range of
mounts for other missile tracking and guidance applications.

If your projects involve development of advanced antenna pedestal
equipment and systems for search, tracking, guidance or control,
it will be worth your while to contact Reeves,

REEVES INSTRUMENT CORPORATION * A Sybsidiary of Dynamics Corporation of America * Roosevelt Field, Garden City, New Yark
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POLARIS submarine, th-: ﬂtnmu: -powered George W aqhmgl:nn, carries 16 missiles in tubes aft of conning tower (AW Jan, 11, p. 32).

Navy Opens First Polaris Support Plant

By Craig Lewis

Charleston, §. C.—Navy has opened
a 527.5 million Polans cTL]]{Jt here to
assemble components into missiles and
load them on fleet ballistic missile sub-
marines. Facility 15 the Nawvyv's link
between the production line and the
Aect.

Naval Weapons Annex is the first
facility built to handle Polans assem-
bly, mamtenance and loading. Missile
components arrive here in 14 different
parcels from Polaris contractors, and
a mixed Navy-contractor crew 15 in-
specting  them, assembling them into
warhead, guidance and two rocket stage
packages, then storing them.  As sub-
marines go into service later this vear,
the missiles will be assembled, armed
with their thermonuclear warheads and
loaded into the submarines’ 16 launch
tubes,

Navy built its Polaris plant near the
Naval Ammunition Depot here because
it cost less to build than other proposed
Atlantic Coast locations. It also 1s close
to the Charleston Navy facilities which
will be used as a home port by the
USS George Washington and Patrick
Henry and the FBM tender USS
Proteus. Anncex cost $10.5 million to
build and $16 million to equip.

NWA is seven miles up the Cooper
River from Charleston Harbor and has
the advantages of access to the sea and
an ice-free port. It is just north of
the ammunition depot with s 1,000
fi. pier, and IFBM ships will be able
to sail up a newly- drulﬂ{.‘d four mile
channel to the pier for missile loading.

As Polaris enters the final stages of
its test program leading to operational
status at sea next f:]ﬂ the weapons
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annex will be assembling and checking
out some of the instrumented lest ve-
hicles to be used, including the instru-
mented missile each new submarine will
fire as part of its training and test pro-
aram.

Polaris prime contractor, Lockheed
Aircraft Corp., has a crew of 87 sta-
tioned here to supply techmical advice
to the Navy as it develops its capabili-
ties for handling the missile. This Lock-
heed group is .r_nm]JIr:mLuh:-d bv sub-
contractor personnel.  As Navy acquires
expenience with the missile system, the
contractor group will be reduced, prob-
ably reaching a minimum about mid-
1961,

\Weapons annex includes six buildings
concerned with handling the missile svs-
tem, plus 36 magazines spread over the
850 acre facility o storing motors, as-
sembled missiles and warheads.  The
Annex also has a network of roads and
railroads, housing facilities and utilities.

Contractors deliver such parts as guid-
ance systems, hvdraulic packs and other
non-dangerous components to the 24.-
300 sq. “ft. Inert Processing Building

Polaris Mixing Process

Washington—Navy and Acrojet-Gen-
eral Corp. have developed a continunous
mixing process for Polaris solid propel-
lant that is termed cheaper, safer and
capable of more uniform quality than
previons methods. Unlike the former
batch mixing method in which 2,200 Ib.
batches were mixed at one bme, the
new continuous processing svstem is pre-
paring only 20-25 lb. of propellant at a
given time. System permits continnouns
testing of propellant quality,

r

where they are inspected and stored
until needed. Test equipment includes
two General Electric guidance check-
out computers, which simulate the fire
control system, and a Nortronies auto-
matic missile checkout set.

Aerojet-General solid propellant en-
sines are inspected in the 3,489 sq. ft.
Motor Processing Building, uhuh has
radiation, boroscope, ultrasonic  and
pressure inspection  equipment, then
they are sent to storage or to the assem-
bly  building, depending on require-
ments.

Warheads and re-entry bodies are
inspected and assembled in the 3,302
sq. ft. Re-Entry Body Assembly Build-
ing. \Warheads are stored separate from
the assembled missile.

Container Repair Building 1s used to
store and maintam the shipping and
handling equipment for Polaris. Equip-
ment Building handles upkeep of sup-
port LI:'.tIHi]ITILI]l'

Polaris is assembled in the 14,962
sq. ft. Missile Assembly Building., Here,
such inert parts as the GE gltldlrmc
system are joined to the two rocket
stages and the missile 15 assembled with
evervthing but the warhead. The build-
ing has two GE guidance checkout com-
puters and five missile checkout sets
for its three assembly lines. Checkout
process will be automatic and wall take
four minutes when all the equipment s
mstalled, Checkout set runs the
Polaris checkout automatically, includ-
iITI':l istruchions to the U'I[H]H'l':';-' check-
rm‘r set, and 1t analyses “Tesults.

During assembly, the completed muis-
sile, minus warhead, is installed in a
contamner for storage. This contamer
holds the missile in magazine storage
or is installed in a second container for
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TRAINERS FOR A MACH 2 NAVY

With ever a watchful eye on the taxpayer’s dollar, the Navy is quick to utilize any sys-
tem that will save training time, costs, accidents. Such a system is the 500 mph T2J
Buckeye jet trainer, designed and built by the Columbus Division of North American Aviation.

From primary training right up through carrier indoctrination—that is the philosophy
and concept of the T2J. By combining multiple training stages ‘“‘under one roof,” the T2J pro-
duces pilots for Mach 2 combat planes in the same time as it took to train them for the
360 mph fighters of World War II.

Sophisticated planning makes the T2J a favorite with ground crews as well as with the
men who fly her. Related consoles and systems are located on the same side of the fuselage
for easy trouble-shooting—AC systems on one side, and DC on the other. Components are
shelf-mounted for instant interchangeability, and engine exchanges can be accomplished in
less than 30 minutes.

An outstanding safety feature of the T2J is its rocket-catapulted escape system which
functions regardless of speed or altitude, and which has already saved lives in the service.

As an aireraft of diverse talents, the T2J “all-in-one” trainer was expressly conceived to
support the prime factor in Naval air power for years to come: the manned weapons system.

THE COLUMEBUS DIVISION OF NORTH AMERICAN AVIATION, INC.

Columbus, Qhia

(AN A
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Veronique Attains 130-mi. Altitude

Veronique, French rescarch missile, recently attained 130.mi, altitude in tests at Colomb
Bechar in the Sahara. Maximum altitude is 145 mi. The 21-ft, vehicle is initially guided
by four cables which uniformly unwind from a drum located under the |J|.1['fu1‘:m from
which the missile is fired. Dulne_gl. rs ut—:.ﬂdlng from the rocket's fins receive these cables
and mamtain stability until upward motion is sufficient to allow aerodynamic forces to act
on the control surfaces. Vehicle is schednled to be used in studies of propagation of electro-
magnetic waves at high altitudes. Veronique is used to sample wind velocity, barometric
pressure and temperature at altitnde. It has been used to ¢ject sodinm clouds.

shipping overseas, to Cape Canaveral
ot clsewhere.  Storage magazines have
controlled environments, but the con-
tainer also has individual capability for
comtralling 1ts internal environment.
Warhead 15 installed and stored in a
separate container. Container and war-
head are attached to the missile and
its contamer when the complete missile
1s checked out for submarine loading.

The Weapons Annex must keep at
least 16 missiles ready to load quickly
when a submarine arrives at the loading
pier.  Time when the submarine is
moored and an casy target must be kept
at a minimum.

Weapons Annex has a fexible trans-
portation system, Components can be
received by rail or truck, or they can be
airlifted and unloaded at a special pad
isolated from other facilitics at Charles-
ton Municipal Airport.  After the mis-
sile is assembled, it can be carried by
rail or truck to the pier for loading with
a new 5551000 portal crane.

Missile is swung onto the ship in its
container. Container is fitted over the
submarine launch tube, and the missile
is lowered into the tube with equipment
contained in the missile,  Missiles can
also be loaded on submarine tenders
from the pier.

These tenders will supply Polaris subs
at sea, and will be able to load missiles
under relatively calm sea conditions.
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Which of these
Craig skills and

Services
can help you ?

Systems housing — light weight, high strength
aluminum shelters, vans and trailers,

Systems componenls - telfscupipg antanna
masls, transit cases, cabinets, equipment racks.

Systems [nstallalion service — layout and
installation of transportable systems, through

final checkout.

b’ Syslems packaging research — engineering design
and development for ground support and
glectronic equipment pralectian.

Complete production facilities — 1o handle your
completé packaging assignment,

A unique “aluminum-chemical research” service —

engineering “brainpower pool” for solving
virlually any problem in aluminum and foamed

plastic fabrication.

WRITE TODAY FOR CRAIG'S NEW COM-
PLETE 16 PAGE CAPABILITIES BROCHURE

SYSTEMS, INC.

Depl. B-5,360 Merrimack S0, Lawrence, Mass. - Tel. MUrdock E-656]

Business systems snd equipment are another Craig specalty through
LeFebure Corparation, Cedar Rapids, lowd—a Craig subsidiary.

3-LOBE DESIGN

Exclusive M-D 3-lobe design
odds strength—reduces
torsion. Dynamically balanced
rotor permits higher speeds
—grealer pressures.

Why M-D rotary
positive blowers
develop bigher
pressures . . .

The unique combination of preci.
sion manufacture and modern de-
sign found only in M-D rotary pos-
itive blowers permits higher speed
operation and higher pressures. For
this reason M.D can furnish greater
air flow at lower initial cost.

M-D blowers operate at wider
pressure and speed ranges than any
other rotary positive blower. Ca-
pacities of 22 production models
range from 50 to 4,000 CFM, pres-

sures to 14 PSIG single, 70 PSIG
multi-stage.
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. AN ACHIEVEMENT IN DEFENSE ELECTRONICS

b 5 B b p

WHAT’S BEHIND
A BMEWS RADAR?

Years of experience—for as early as 1954, General
Electric had conceived and developed radar equipment
capable of detecting ballistic missiles at 1,000 miles. This
was the forerunner of the AN/FPS-50 surveillance radar
being provided by General Electric under subcontract to
RCA for the Air Force Ballistic Missile Early Warning
system (BMEWS).

The AN/FPS-50 radar equipment, with a range in
excess of 2,000 miles, is a singular example of achievement
in defense electronics, It is another milestone in General
Electric’s sustained engineering effort to develop and pro-

duce equipment to meet the unprecedented detection prob-
lems posed hy ICBM's. 176-01

Progress /s Our Most Important Produet
GENERAL @B ELECTRIC

DEFENSE ELECTRONICS DIVISION
HEAVY MILITARY ELECTRONICS DEPARTMENT
SYRACUSE, NEW YORK

First flight of Avco RVX-4 materials research re-entry vehbicle was made Jan. 26 on Atlas 44 D from Cape Canaveral, Ila.

Avco RVX-4 Re-Entry Vehicle
First Launched on Atlas 44-D

Aveo RVX-4 materials research re-entry vehicle is a forerunner of the
ME. IV operational nose cone originally programed only for USAF-
Martin Titan. Test vehicle flew on Titan G-models Feb. 24 and
Mar. 22, Avco data cassette, including tape recorder, power supply,
Aotation balloon, skirt patr'.l:_'hlll'::. dye marker, shark repellent, Sarah
beacon transmutter and Hashing light was ejected at supersonic speed
and recovered on both flights, Aveco is developing Minuteman re-
entry vehicles.




NEW GILFILLAN “TALKING RADAR”
TAKES THE GUESS OUT OF JET LANDING GUIDANCE

Supersonic jet speeds leave no margin for error inevitable when a
radar operator must visually estimate aircraft position, decide guid-
ance required and communicate three-dimensional data to the pilot.
The solution: New Auto Voice GCA-Gilfillan’s new “talking radar™
that is also a “thinking radar.”

Through every moment of landing approach, Gilfillan Auto Voice
GCA Radar computes precise aircraft position with infallible elec-
tronic accuracy . ..selects required data from a standardized R/T
voice drum...transmits this guidance to the pilot instantly, including
instant warning and course correction should the jet begin to deviate
from safe approach limits.

30-TRACK VOICE DRUM

Includes pre-recorded stand-
ardized R/T commands on 27
tracks; 3spare tracks for record
ing data needed at an individual
lagation. Alsa has multilingual
capability.

The pilot 1s assured the infallible, accurate, instantly delivered guid-
ance that 1s vital for jet operation. The radar operator monitors the
approach, with undistracted readiness to communicate directly to
the pilot in the event of any emergency.

Gilfillan Automatic-Voice GCA Radar eliminates one more problem
of the human equation in the jet age.

GILFILLAN FORESIGHTED PLANNING SAVES TIME AND TAX DOLLARS

Auarcraft, missile, and space vehicle design 1s
advancing so rapidly that ground electronic
systems produced to meet current needs are
in the process of becoming obsolescent at the

recognized, and proven many times over.
One example is Gilfillan Auto Voice GCA -
an accessory to flexibly designed Gilfillan GCA
Radar systems in operational use throughout

time of installation.

The cost of replacement of such systems In
terms of tax expenditures is self-evident. Less
evident, equally important, is the cost of new
development and production, new installation,
new operator training and new spare parts.

Only experienced, foresighted research and
development and on-time production can stay
ahead of jet and space age advances. Gilfillan’s
on-time record is outstanding. Gilfillan ability
to design for planned non-obsolescence is

GILFILLAN DESIGNS FOR PLANNED NON-OBSOLESCENCE

the world since 1944, New Auto Voice adds
jet.age capacity to these existing and proven
GCA systems—in minimum time, at minimum
cost, and with minimum changes in training
and spare part supplies,

Gilfillan’s experienced, foresighted planning
s available for complete research, develop-
ment and production in the fields of Air Navi-
gation, Electronic Countermeasures, Missiles
Svstems and Instrumentation. Radar Trainers
and Ground Support Systems.

ilfillan

Seven Gilfillan Plants in Southern California

HEADQUARTERS: I815 Venice Boulevard
Los Angeles, California

Multi-aircraflt automatic-voice computer.



AVIONICS

COLLECTOR
LEAD

MICRO AND PICO surface passivated microminiature transistors, left and right, respectively, (left) are compared with single grain of com-
mon table salt, Dimensions of the smaller pico transistor are shown (right), Both transistors are in development at Pacific Semiconductors,
Inc. Specifications on the pico will be issued by Pacific later this week.

By Barry Miller

New York—A new generation of
sealed microminiature  transistors in-
tended for use with manv of the high
component density packaging tech-
niques being proposed for airborne com-
puter systems will be introduced to the
avionics industry during the remainder
of this year.

These components are expected to
satisfv a growing need for smaller tran-
sistors created by the trend toward
wiafer or substrate type microcircuits
for which standard-size encapsulated
transistor packages are too large or too
bulky. They will be electrically 1dentical
counterparts of larger size transistor
tvpes now on the market. As such, these
new transistor packages, smaller than
the TO 185 case regarded as the smallest
package generally available in the indus-
try, may fiind extensive ﬂppiimhum dur-
ing the next two vears. The latter in-
terval is optimistically regarded as the
transition pErmd between present com-
ponent packaging concepts and the
anticipated solid-state or molectronic
circuit.

Spacing Limited

Transistor can size frequently limits
the minimum spacing between layers of
components in the microcireuit pro-
grams, whether they be the various two-
dimensional schemes of Diamond Ord-
nance ['uze Laboratories (AW June 16,
1956, p. 243) or Int::rmltinnn] Re-
sistance Co. (AW Nov, 2, p. 79); the
RCA-Army Signal Corps Micro Module
(AW "‘Lpr 13, 1959, p. 75), the Bur-
roughs’ Mm:m Module (AW Mar. 21,
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p. 67) and Varo molecular circuit (AW
Sept. 14, p. 85). Because the semicon-
ductor occupies only a fraction of the
total volume of the entire package, en-
sineers secking parts  density  savings
have previously attempted to do away
with the transistor can (AW June 16.
1958, p. 243) despite the hazards of
semiconductor HIITE!EE contamination.

Other components, such as resistors,
capacitors and inductors, as well as con-
ductors, which do not present the same
obstacles as semiconductors, are pro-
sressing to the point where thev are
vacuum-deposited or sputtered in many
microcircuit techniques, thereby achiev-
mg sizable space economy.

Now, however, the components m-
dustry 15 on the verge of marketing
active components, as it is currently
marketing miniatunized semiconductor
diodes which are to be compatible in
size reduction with the latest concepts
of deposited passive components,

Two basic approaches to the smaller
transistor, both of which use standard
semiconductors, accepted semiconduc-
tor technology, and promise to provide
housing for the currently available lower
power level transistor tvpes, are evolv-
ing. These approaches are:
® Mectal-to-metal or metal-to-glass en-
capsulated packages as illustrated by
transistors which will be marketed later
this vear by companics such as Texas
Instruments, Inc., Philco Corp., and
Transitron Electronics Corp.
® Surface passivated transistors of the
tvpe displaved by Pacific Semiconduc-
tars, Inc., at the recent Institute of
Radio Engineers Convention here.

Within these two broad approaches,

varying techniques, different size and
shape units are being investigated. Sur-
face passivation, a method of placing a
protective surface on the semiconductor
to make it passive, or stable, so that it
will not react with the .]tnmsphr:-m is
provided by at least bwo specific tech-
niques. One of these was developed at
Bell Telephone Laboratories in Murray
Hill, N. J. (AW Nov. 16, 1959, p.
119). Scientists there oxidize silicon to
form a quartz scal over the semicon-
ductor. The Pacific Semiconductor
technique is a form of chemical treat-
ment 1n which the semiconductor 1s
made to react with an organic com-
pound, specifically alcohol, to seal 1t
from the outside.

There is uneasiness over surface passi-
vated transistors in certain quarters of
the industry, perhaps created by some

previous difficulties with uncased tran-

sistors, and a rmu]hng prea:]npu'-.ltm:n

toward older encapsulating techniques.

Marketing Plans

A few of the companies developing
the new microminiature transistors, and
their market plans are:

e Fairchild  Semiconductor Corp.—
Mountain View, Calif., firm has a full-
scale research program on microminia-
ture transistors to be made smaller than
the TO 18 package. Metal-to-metal,
metal-to-glass and  surface passivation
approaches are being investigated, Pack-
age size and shape have not been finally
determined but the firm expects that
its entire line of transistors as well as
new transistors developed and marketed
in the next six months can be packaged
in a two-dimensional form. If the mar-
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MICROLOGIC ELEMENTS, which perform specific computer functions, are silicon slabs with junctions and resistors diffused onto a semi-
conductor base and packaged in a single can, removed (left). Elements in array (right) may be available toward end of this year and are
expected to slash cost of digital computer by 70 or 809, according to developers, Fairchild Semiconductor Corp.

Smaller Transistors Will Be Introduced This Year

ket conditions appear to warrant it, Fair-
child hopes to bring the new transistors
out by the end of the year, according to
1 company EIJI]LESTH.:IU

e Pacihc Semiconductors—This com-
pany, which has been making micro
diodes without cans for the past vear,
climinating surface carriers by surface
passivation, has two types of micromin-
iture transistors, referred to as the
micro and pico transistors. The micro
transistor, which has flat gold-plated nib-
bon leads, is a rectangular shaped pack-
age, 40 x 80 x 35 mils, while the smaller
pico (25 x 25 x 15 mils) has a large
zold-plated ribbon collector lead. Pico's
base and emitter leads were barely vis-
ible when the unit, placed on polysty-
rene foam, was displayed in a glass show-
case at the IRE show,

Pacific designed these transistors into
free-running  multivibrators  which it
made for the RCA-Army Micro Module
and IRC’s microcircuits,

e Philco Corp.—Company is following
the metal-to-glass package ipprmch
which it will describe at the forthcom-
ing Electronic Components Conference
in Washington. Flat package will meas-
ure 125 x 180 x less than 60 mils
and will house any type of standard
computer transistor. It will have small
lugs at its long ends so that the pack-
age can be dmppcd into dnlled holes in
ccramic or glass substrate of a micro-
circuit. Three of these transistors could
be placed on a single wafer of the RCA-
Signal Corps Micro Module, according
to Philco. By this fall, the firm will
sample the industry with these devices.
¢ Radio Corp. of America—Under both
Signal Corps support and to a degree
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with its own funds, RCA has dev E]ﬂpﬂd
micro-clement transistors, smaller
size than the TO 18, The line II'Ii:'lllr_ILE
a IN404, clectrically identical but
|1|In'~:lcalh smaller than the standard
IN404. Firm is expected to make the
”"l.[H:rn Modules available to the avionics
industry in a “do-it-yourself” form. It
will sell 3/10 x 3/10 in. 12-notch wafers
as well as the micro element transistors.
Preliminary industry response to this
idea, as expressed at a pnvate RCA-
sponsored meeting of engineers during
the IRE Convention, reportedly con-
vinced the firm to go ahead with these
marketing plans.
® Texas Instruments—Iexas company
also privately sampled industry opinion
pll}ﬂl-lt HH. nf'LE] flll' H]if[‘ﬂﬂ']l“lltl.ll'{ C11-
capsulated transistors prior to and dur-
ing the IRE convention. A company
spokesman said a hine of miniature
silicon mesa transistors wonld be mar-

//

MICROMINIATURE DIODE, compared with
standard one-inch household straight pin,
is one of a series of diodes recently intro-
duced by Transitron Electronics Corp.

keted this year, probably by this sum-
mer, according to a second source.
e Transitron Electronic Corp.—Com-
pany is in advanced development work
on microminiature transistors, to be
put on the market within three months.
The irm now has an entire line of
diffused silicon microdiodes, including
fast switching, verv fast switching and
high conductance diodes, voltage regu-
lators and Stabistors.

This size reduction in encapsulated
transistors, and in passive components,
creates whole new problems in phyvsical
and mechanical standards for the com-
ponent manufacturer.

Initial steps toward solutions to these
standards problems are being made by
al H]J{'_l.':']"il :I'IIEI:'_I{'.III'III'I:III'I.H'L Efl“'[i]-[]]'iﬂlltﬁ
standard group now forming in the
Flectronics Industries Assn, and frst
revealed in Aviation Weeg (Mar, 28,
p. 23).

This group, according to Ed Keonjian
of American Bosch Arma, its chairman,
will recommend physical and mechan-
ical requirements for individual small,
reliable active and passive components,
as used in digitalized data processing
SYAtems.

The group will make recommenda-
tions to appropriate components or
semiconductor JETEC (Joint Electron
Device Engineering Council) commit-
tces on:

e Form factors and lead placement of
components to facilitate production of
a system.

® Specifications on components  suit-
able for successful assembly of the
system with particular emphasis on en-
vironmental conditions,

® Means for handling and transporting

components from suppliers to consum-
CTS.
This latter point should not be over-
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KLIXON 7280

300, IN VOLUME |
AVE (o s
10 GRAMS PER UNIT | 5-35 amp.circuit breaker

Trip Free, Push Pull,

Besides the inherent advantages of smaller size i.e., more breakers for additional
circult protection, less bussing area, greater cockpit area, the Klixon 7280 saves
weight, thus permitting greater pay load. In addition, because it is a thermal type
breaker, nuisance tripping from shock and vibration is reduced. Send for more facts.

“~TEXAS INSTRUMENTS

INCORPORATED

METALS & CONTROLS DIVISION
2804 FOREST STREET ATTLEBORO, MASS,

SPENCER PRODUCTS

Spencer Products: Klixon@® Inherent Overheat Motor Protectors
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Moatar Starting Relays . Thermostats & Precision Switches ® Circuit Breakers

looked, Keonjian says, because of the
threat of damage in shipment of these
diminutive components,

The microminiature components
group, a subcommittee within the com-
mittee on computer components re-
quirements of the EIA, will meet for-
mally for the first time on May 2 at
the Fairmont Hotel in San Francisco
during the Western Joint Computer
Conference. Meeting at this time gives
members an opportunity to discuss
various aspects of microminiaturized
component specifications with systems
people, Keonjian points out. In this
way, Keonjian says, the component
manufacturer will learn what the svs-
tems people need in microminiature
components, and it will then be up to
the component manufacturer to fit the
form factors to the requiremcents.

In three earlier informal meetings,
the last of which was held in Philadel-
phia prior to the Solid-State Circuits
Conference, representatives of the tol-
lowing companies, which are expected
to continue their participation now that
the group is on a formal footing, werc
present: AC Sparkplug Division of Gen-
cral Motors, Amp, Autonctics, Ameri-
can Bosch Arma, Burroughs, CBS Lilec-
tronics, Clevite, Corning Glass, DOFL,
Hughes Aircraft, International Resist-
ance. Philco, Litton Industnes, Motor-
ala, Pacific Semiconductors, Thompson
Ramo Wooldridge, Raytheon, Sprague,
Texas Instruments and Transitron.

Individuals or firms interested in the
microminiature components standards
eroup are requested to contact Keonjian
directlv at American Bosch Arma 1
Garden Citv, N. Y.

Not all manufacturers of microcir-
cuits favor encapsulated microminiature
components, partly because of the
paucity of such deviees, say the com-
ponent manufacturers who are now
readv to supply them. Varo Mfg., for
example, a pioneer in molectronics, uses
vacuum-deposited  passive components
with imbedded transistors. Varo, ac-
cording to a representative of the firm,
does not want encapsulated transistors
but feels it has a good lead in surtace
treatment of active components which
are hermetically scaled along with the
entire unit.

Instead of reducing the can size of
a transistor to make microminiature
active components, another space-saving
approach 1s to put more semiconductor
junctions into the “wasted” space
within a conventional small transistor
can.

This essentially is what [airchild
Semiconductor has done with its micro-
logic elements.

On a single header Fairchild eng-
ncers are placing a silicon slab into
which junctions and resistors are dif-
fused to form a single circuit function,
or micrologic element, rather than a
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single transistor. The entire nssemhiy
is then covered by one can. Individual
tunctional cans can be mounted for in-
terconnection on a prnted crcmt
board.

Circuit functions in development in-
clude flip flops, half shift remisters,
gates, buffers and half adders. The ele-
ments are now packaged in eight-lead
JEDEC TO-5 packages whose size
will be sliced in half as shorter caps
become available, according to IMaur-
child. Manufacture of these micrologic
clements in eight-lead TO 18 packages
15 anticipated.

The nature of these clements is such,
FFairchild says, that they can be pro-

duced at higher wields, have greater
rehability and cost less than a high-
performance transistor.

Samples of micrologic elements are
not now available, but the company
hopes to offer them by the end of the
vear. Extended life tests on individual
clements are in progress.

Sperry  Semiconductor has a some-
what similar functional device in its
microtronic solid flip Alop, which 1t dis-
playved at the IRE Convention. Fair-
child had imtially shown one of its
hrst mucrologic elements, also a Hip
flop, at last vear’s Wescon Show,

The Sperry device measures 500 x
500 x 7 mils and a spokesman says it
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Successful performance of the Atlas
has proven the feasibility of discon-
necting large lines in flight in order
to jettison booster engines or pro-
pellant tanks.

RMD-engineered disconnect valves
are meeting the operational demands
of Atlas and can be adapted to stag-
e NN il <y ing concepts now current for global
A = s 2 o o A T & }T- g A missiles and space vehicles.

1 . raiea” o3 BOOIRERERS W Disconnects from RMD are pres-

9" Disconnect
with Universal

Fluid Coupling

5" Disconn
8" Disconnect Valve

78

Western World's Largest

n dlsmnnect-—-ﬂhﬂ':

\

(tank mounted)

and large missile configurations

DISCONNECT
VALVES

Motors Division

of Tﬁa’oéoé’

Flying Valve, at left:

uid oxygen)
(g Kk valve—

d (Atlas) nd
1.|ahi‘;:i=_II E“(‘ ar and axial mmfhgnmant a
@ Provides for t of mating ducts

ently available in a variety of line
sizes—from 4" to 11", They're light-
weight, compact and are designed
to handle cryogenic, conventional,
exotic and corrosive fluids and
storables.

Whether your assignment involves
the planning of tomorrow's missiles,

or the refining of those now opera-
tional . . . look to RMD for the right
prﬂpu!smn system components.

ect
4" Disconnect Valve

will be available to the industry later
this vear.

Another development within the
semiconductor industry which 15 ex-
pected to further exploit the high
power, high frequency potentialities of
the micro alloy diffused-base transistor
(MADT) 1s Philea's new technigque of
Etchmg by transmitted light.

This etching process has enabled the
company to brnng a new [5-watt
MADT transistor into advanced devel-
opment. The transistor with a beta of
10 can swatch 1 amp. in 150 nanosec-
onds, the company reports.

In the new process light is focused
on one side of a semiconductor wafer
while the etching is done by a chemi-
cal jetstream from the opposite side.
As the company explains, light diffuses
throngh the semiconductor making
hole electron pairs available at the
ctched surface. This boosts the speed
and accuracy n-f the etching process.

The company’s earlier etching proc-
ess, by which it made high frequency
but lower power transistors, is illumi-
nated from an angle on the same side
as the etching process. This limited
the size of flat etched pits and pre-
vented the realization of the ultimate
potential of its MADT, according to
Philco.

rt'l: FILTER CENTER Tl

» Optical Maser Patent Awarded—Pat-
ent covering optical and infrared Masers
has been granted to Drs. Charles H,
Townes and Arthur L. Schawlow. Pat-
ent rights are assigned to Bell Tele-
phone Laboratories where theoretical
work on the devices was done by the
two men some time agpo.

» Countermeasures Readjusts—Counter-
measures Division of Sperry Gyroscope
Co. is broadening its base in electronic
warfare to include such things as recon-
naissance systems. Size of the division
has dwindled from 2,100 to 300 people
with the cancellation of Boeing B-32
electronic  countermeasures  contract
(AW Dec. 21, p. 18). Infrared depart-
ment of T]mmpmn Ramo Wooldridge,
a Sperry subcontractor on the Q-27
system, also reportedly hard hit.

» Avien, Inc., Woodside, Y., waill
supply the Missile and Spm, Division
of Lockheed Aircraft Cmp with tem-
perature and shock monitor controller
systems for use in the Polaris missile
under contract of approximately $58.-
000. The system, applicable to solid-
propellant missiles, will control ship-
ping container temperature, will moni-
tor and record cntical shocks and
temperature levels of the missile during
its delivery to installation.
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AMPEX AIRBORMNE WIDE-BAND TAPE RECORDER, with frequency range of 10 cps. to
4 me., making it suitable for electromagnetic reconnaissance, weighs only 150 1b. Behind
tape transport is power supply. Small units at left are remote control panels.

Rotating Heads Achieve Wide-Band
Recording for Airborne Recon Use

Redwood City, Calif.—Lightweight
extremely wide- h:mcl magnetic tape re-
corder, suitable for airborne electro-
magnetic reconnaissance (ferret) use,
has been developed here by Ampex
Corp. First units recently were deliv-
ered to the Aerospace Technical In-
telligence  Center, Wright-Patterson
AFB 1n Davton.

The new AR-300 recorder 15 a mini-
aturized, transistorized version of the
Ampex Videotape television recorder,
but has greater frequency response than
the TV program recorder.

The AR-300 weighs less than 150
Ib., occupies 3% cu. ft., and provides two
wide-band recording channels capable
of recording data over the frequency
range of 10 cps. to four megacycles per
second.

Amplitude response is flat to within
3 db. over this frequency range, the
LEIITIP'HH 54VS,

In addition to the two wide-band
channels, the AR-300 recorder also pro-
vides two auxiliary recording channels
with frequency response from 200 cps.
ta 15 ke.

To achieve extremely wide-band re-
cording with moderate tape speeds, the
new AR-300 employs mt*thng record-
ing heads which Ampex pioneered for
use 1 its Videotape recorder. Four
mimature recording heads, for each
wide-band data channel, are mounted

around perniphery of a rotating drum,

As the tl.,r:ﬂrdmﬂ' head drum rotates,
the information is recorded transversely
along the width of the tape, but because
the tape simultancously 15 moving
longitudinally, the information is re-
corded in a stripe pattern which re-
sembles a barber’s pole. The net eftect
15 to provide an effective speed which
15 far greater than the tape’s actual
longitudinal speed.

The new AR-300 provides a choice

ROTATING DRUM, with four recording
heads, first used in Ampex Videotape re-
corder, records transversely on tape, permit-
ting wide-band recording with moderate
tape speed.
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VAP-AIR
cooling effect
detector

Senses the actual cooling effec=
tiveness of the air being delivered
over electronic components .
regardless of volume, density or
temperature delivered.

A unique and proven device =
lightweight, positive, accurate , . .
under all conditions.
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Area of adequate cooling lies above
each curve. Area of deficient cool-
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Detector is adjustable, it can be
matched to each curve,
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VAP-AIR — SPECIALISTS IN AIRCRAFT
TEMPERATURE CONTROLS FOR NEARLY 20 YEARS

Entire systems and a complete line of sensors,
electronic controls and precise voltage regulation,
electropneumatic and electromechanical valves,
advanced in-line valves and regulators, electric
power controllers and heat exchange equipment —
for aircraft, missiles and ground support.
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Please séend me Bulletin Number 688 on the

for complete technical information Vap-Air Adjustable Cooling Effect Detector,

and applications write:

VAP-AIR AERONAUTICAL PRODUCTS DIVISION NAME — - —_—
VAPOR HEATING CORPORATION, DEPT. 25D FIRM
80 East Jackson Blvd., Chicago 4, lllinois

ADDRESS

NEW YORK * ST. PAUL + DENVER « WASHINGTON * PHILADELPHIA * ATLANTA
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Hnneywall Designs Data System for Allegany

Minneapolis-Honeywell's Industrial Systems Division built this data acquisiion and processing system for Navy's Allegany Ballistics Lab-
oratory, which is operated for Navy by Hercules Powder Co. Shown are the digital data handling and analog recording and playback
sections of the solid-state modular system. Unit has a sampling speed of 10,000 items per second in making 167 simultaneous measure-
ments of temperature, pressure, force, strain, vibration, displacement and other variables in testing of solid fuel rocket motors.

of two tape speeds: 124 and 25 .
per sec. The slower speed can be
used to provide a full hour's recording
of a single wide-band channel from a
104 in. diameter reel (3,800 ft, of
tape). A half hour recording time of
two wide-band channels is obtainable
at the higher speed. The tape used 1s
one-mil thick Mpylar base, two inches
wide.

The wide-band data is recorded using
frequency modulation of a 6 me. car-
rier. Ampex says it uses M to provide

uniform rumr:lmg from the four rotat-
ng heads (per channel) and ehiminate

variations which might otherwise re-
sult because of slightly different sensi-
tivities among the four heads.  Tre-
quency modulation also effectivelv re-
duces the number of octaves that must
be recorded on a single track.

In addition to the ecight rotating
heads for the two wide-band channels,
the AR-300 provides additional heads
to record narrow-band data on the
auxiliary channels and for control and
monitoring, To provide a visual indica-
tion that the wide-band data 1s being
recorded, the Ampex unit records a
direct-current  saturation-level  track
along the edge of the tape just before
it passes over the rotating drum. If the
wide-band heads are Functioning, a
segment of this d.c. track will be erased
cach time 1t 15 crossed by a wide-band
head, generating a signal to light a
lamp on the control panel.
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Because plastic-base tape expands and

contracts with

temperature changes,

and such dimensional instability can
not be tolerated in high accuracy trans-

VEISC I'!.'!'i.'Z'DI'I:].I'['I‘:Ir

the AR-300 internal

temperature 15 mamtained at 60C by
means of external thenmostatically con-
trolled cooling air, while the tape itself
15 pre-heated %u, hot air prior to passing
over the recording drum, Recorder is

Boeing Antenna Test Range

Antenna pattern range at Boeing’s Wichita Division, capable of rotating 350-1b. model, is
used in studies of antennas for high altitude, high Mach number conditions, System includes
use of ferrites, slow wave and exponential current distribution antennas.
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TAPGO FLUID SYSTEMS

SELF-PRIMING PU
FEATURES 2-SP

This is the main fuel booster pump
for the North American A3J Vigilante.
It was designed by Tarco on a unique “snorkel”
principlesto allow proper fuel flow under all
conditions . . . normal-G, negative-G, and inverted flight.
Fuel intake is switched to either end of the 4-foot inlet tube by
a gravity selector valve to meet flight conditions, and the
rating is maintained from 80 gpm at 7 psi to 130 gpm at 25 psi,

For economical operation at cruise, the 200-volt ac motor has two
selected speeds. Utilizing Tapco's efficient method of vapor-separation,
this snorkel pump helps make possible the high rate-of-climb

and altitude performance of this Navy attack-reconnaissance aircrafl.

PLUG-IN PUMP
FOR THE CONVAIR 880

This submerged booster pump can be
removed for routine inspection without
draining fuel tanks. The pump is self-priming and
thermal-protected for aircraft safety, It handles 35 gpm
at 13 psi, with power supplied by an integral 200-volt,
four-cycle ac motor, This TApco pump is being installed on all
production models of the Convair 880 and 600 jet airliners.

TAPCO'S 1-MILLIONTH CENTRIFUGAL BOOSTER PUMP

This 28-volt de unit, with a rating of 22 gpm at 27 psi, is the one-millionth
Tarco centrifugal booster pump to come off our assembly lines.
These pumps have piled up outstanding performance records with

12 Boeing, North American, Lockheed, Republic, McDonnell, Northrop,
Convair, Grumman, Chance Vought, and other aircraft companies.
10 — e — = More than 20 years of experience have made Tarco the leading designer

and manufacturer of aircraft and missile pumps to meet increasingly severe
conditions of altitude, rate of climb, pressure, gravity and fuel chemistry.

TYPICAL TIME TO REACH
| RATED FLOW AND PRESSURE |
AT VARIOUS NEGATIVE FUEL HEADS

WATER-INJECTION PUMP FOR THE BOEING 707

This compact water-injection pump 15 used on each of the four engines

DRY LIFT—=FT. OF FLUID
™

JP FUELS on Boeing's 707-120 jet stratoliners. It develops 40-80 gpm with a

2 TS maximum discharge pressure of 400 psi. The regenerative
d | : __'__ _ pumping principle permits high pressures and high flow at a
F1 2 3 A 5 [ 7 B 9 relatively low engine-pad speed. Additional developments by

TIME — MINUTES e
sl Tarco after qualification and acceptance has further

increased the useful service life of this pump by 500%%.

Graph above shows dry lift capability of
Tarco self-priming centrifugal pumps.

=

| | . . i I.,_ J:.;: -, g
W' ThomgSon | _ S e [—

Write on your company letterhead
for our Pump Data Folder




Paperwork-duplicating cosis
enough to make you see red?

It’s time you looked into xerography, world’s fast-
est, most versatile, and most economical method
of copying. In hundreds of companies, in industry,
and government agencies, xerographic equipment
is used today to cut through the mountains of paper-
work, to do more work at less cost.

Xerography copies anything written, printed,
typed, or drawn-—in seconds — onto ordinary
paper, offset paper masters, vellum, or card stock.
With it you can enlarge, reduce, or copy size-to-
size . . . from any original—engineering drawing,

XeroX master-making equipment for offset duplicating
. eénlarges, reduces, or copies size-fo-size.

letter, invoice, even bound manuals! Each copy is
photo exact, legally acceptable.

You don’t have to be a large organization to
profit from xerography’s near-magic speed and
economy in paperwork duplicating, Send for
proof-of-performance folders showing how compa-
nies of every size save thousands of dollars annually
with xerographic copying equipment. Havrom
Xerox Inc., 60-99X Haloid Street, Rochester 3,
N. Y. Branch offices in principal U. S. and Cana-
dian cities. Overseas: Rank-Xerox Ltd., London.

HALOID

XeroX Copyflo equipment for inexpens
sive, high speed, volume reproduction
from microfilm or original documents,

XEROX

contained in an airtight glass fber and
metal case, with built-in shock isolators,
which is pressunzed to 14.7 psi

Ampex also has developed a ground-
based companion umt for the AR-300,
known as the FR-700, which provides
both wide-band recording and repro-
ducing functions, whereas the airborne
unit provides only recording. The FR-
700 uses many of the same components
as the airborne unit, but is mounted
in a 19-in.-wide rack that stands 72 in.
high.

Development of the two new wide-
band tape units was launched initially
with Ampex funds, followed by Air
I"'orce contracts awarded in the summer
of 1958 to accelerate the program.

NEW AVIONIC
PRODUCTS

Components & Devices

e Coaxial attenuator, Model RDA-971,
has BNC connectors and a variable
range of zero to 25 db. L'_m:'nimum}
with less than 1 db. frequency sensi-
tivity over range from d.c. to 1 kme.

SRR ¥

Rotation of 4 in. shaft varies attenua-
ron. Maximum insertion loss and vswr
are 0.5 db. and 1.3, respectively. Price
is $280 for small lots with a four to
six week delivery. Radar Design Corp,,
Syracuse, N. Y.

e Airborne speaker amplifier, CA-3C, is
designed to deliver full 7.5 w. output
and overcome cockpit noise under se-
vere conditions. Amplifier weighs 18
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oz., does not require a shock mount,
measures 23 in. wide, 5.44 in. length and
23 in. height, and 1s available in both
14 and 28 v. d.c. models. Frequency
responsce 1s flat from 300 to 8,000 cps.
within 3 db. points, amplitude distor-
tion is less than §% at maximum out-
put and standby current drain is 80
ma. and maximum current requirements
are ¥ amp. for 28 v. model and 1 amp.
for 14 v. model. Flite-Tronics. Inc.,
3312 Burton Ave., Burbank, Calif.

¢ Relays, models BR-15 and BR-2S,
have 5 mw. sensitivity, will handle up
to 2 amp. at 32 v. de. or 110 vac.,

withstand high g shock and vibration

and will operate between —65C and
55C (BR-18) or 125C (BR-28). Single
unit orders will be flled within three
weeks at an individual unit cost of $10
cach, according to firm, Babcock Re-
lays, Inc., 1640 Monrovia Ave., Costa
Mesa, Calif.

e Silicon transistors, Models PT° 900
and PT 901, diffused, mesa units with
power dissipation of 125 w. at 25C case
temperature, 50 me. alpha cutoff fre-
quency,- 10 amp. continuous collector
current and 0.2 ohm saturation resist-
ance. Initial prices are $155 and 5195
tor PT" 900 and PT 901, respectively.
IExpected applications are as power con-

1
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_j.__.EEP

fo q ‘Skin”’
~ for the ** SI'(II'I l
_ﬁ________ﬁ‘__._‘t_ v

| NEW BUCKEYE
OVERWING NOZZLE

with 3 rubber-covered

protector rings
PROTECTS WING SKIN
DURING REFUELING

Buckeye's #12101A overwing
nozzle is loaded with features
that make refueling safer,
easier, more economical, too. 3
bumper rings keep metal parts
of the nozzle away from the
aircraft skin. Hose wear is held
to a minimum by the built-in
360° inlet swivel. The 2-inch
N.P.T. swivel turns freely on
teflon and ball bearings and is
accessible for repair.

The 60 mesh strainer assem-
bly, located in the outlet, is re-
movable by hand. 100 mesh
strainer is optional. Replaceable
trigger guard comes with a
handy loop for hanging. Stand-
ard equipment includes dust
cap, ground cable and alumi-
num deflector tube. It's the
easiest-to-use, easiest-to-work-
with nozzle ever designed.

For full details on this and

other Buckeve Aviation Re-
fueling Equipment, write:

Balanced Type 2 Aluminum Nezzie is
easy opening, soft closing to reduce
shock problems. Weighs just 125§ lbs.

BUCKEYE IRON & BRASS WORKS
P.0. Box BB3, Dayton 1, Ohio
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Changing Concepts of the Cosmos

Reproduction of one of the finest, current drawings of Mara, showing the vizsible markings of the planet, and a yellow

verters and inverters which operate duzt storm sweeping across ita surface. The original iz by Dr. de Vaucouwleurs of Horvard College Observatory.

at frequencics up to one megacvele,
Paciic  Semiconductors, Inc., 10451
West Jefferson Blvd.,, Culver City,
Calif

e Infrared detector, Model J-02, utihizes
:;}|mtm-::|ft_|i¢_' cffect 1in indiom anbimon-
ide at liguid nitrogen and exhibts NEP
values of two micromicrowatts at hve
microns and seven micromicrowatts for
S00K black bodv. Detector area 1s 0.1
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WAYELENGTH, MICRDNS

x 0.1 mm. squared and responds from
visible ll.':_:in:nll to 5.7 nmcrons with 2
time constant of less than one micro-
second, Radiation Electronics Co,,

3600 Jarvis Ave., Chicago 48, 111

Test Equipment

e Relay tester, Model RT-905, which
measures pullin and drop-out voltage
and current simultancously, 15 available
in standard rack mount umt (83 in. x 19
in,) and enclosed chassis assembly 1/
. wide, 85 m. high, and 5 m. deep.
Coil voltage on the tester 15 contin-
uously varable and neon lights asso-

ciated with on-off control indicate cons
tact position. 'I'hree repetibion rates for
g0/ No-go  tests arc avatlable. Umit 1
|-'.I:I'|:I'_LL| at S870 less cabinet, F.o.b. con-
pany, [lectronic Engineering Co. ol
California, 1601 FEast Chestnut Ave.,
Santa Ana, Calif.

¢ Tunnel diode curve tracer, Tvpe Y129,
to be used in conjunction with a high
raIn (10 mv./cm.) ].1hf>r.1l'm'j. ascillir-
scope,  presents  current-voltage  char-
acteristic of tunnel diodes ’[hTHH:-_'I]Ii:Ill
their negative resistance regions. The
tracer has a 1‘.'|i|3 Tor ['L'LL'iti]lg tWo [VPCs
of tunnel diode packages now available.
In a ‘.'Lpu_.ﬂ test, vertical, honizontal and
sround terminals of the scope are con-
neceted to corresponding receptacles on
a tracer box, the diode is clipped into a
knob on the tracer, and a f:r1tl'-]'ﬁilkit}irl1
rnge switch 1s adjusted to proper mm-
pedance level.  Accuracy of conversion
(ratio of current to voltage) 1s =1% pro-
vided the scope 15 properly adjusted.
Tracer 1s packaged in an ¢poxv con-
tainer and 15 operated from a standard
115 v. source. Umits cost $47.50 each
from Trak Electronics Co., 48 Danbun
Red.. Wilton, Conn.

Mars

Because its reddish glow may have
suggested blood and violence to the
ancients, Mars was named for the God
of War. Of all the planets it is the
only one we can readily observe, Mer-
cury 15 too near the sun and heavy
clouds veil the suffaces of the rest.

About once every two vears you
may see a bright star rising in the
heavens as the sun sets. The ancients
named Mars for the God of War, per-
haps because to them its ruddy color
sugrested blood,

Of all the planets, we know Mars
best. We see it most clearly. We study
it most closely. Yet, Mars has alwavs
been a mystery to man. And so it is
today.

about Mars. It rotates on its axis with
a dayv of 24 hours, 37 minutes. It has
changing seasons, and a diameter
about half that of the earth.

Through a large telescope Mars
looks reddish-vellow with patches of
grey or grev-green. What are these
patches? Oceans, said early astrono-
mers, Vegetation, we believe today.

We can see the polar caps of Mars:
most likely thin layers of frozen
water, for they vanish in summer and
return in winter.

On Mars, vou would find the at-
mosphere thin and probably com-
posed of carbon dioxide and water

floating blue or violet clouds of fine
ice powder.

You would face storms at times.
And strong winds that sweep up large
clouds of wvellow dust as thev drift
across the planet,

Some observers have said theyv see
a complex web of fine lines on Mars.
Other, equally reliable observers have
seen nothing. Most astronomers now
agree that these controversial “ea-
nals” may be only an optieal illusion.
But they are surely not artificial
waterways,

Where vepgetation exists—and we
believe it does on Mars—animal life

vations, Only exploration of the
planet—first by probes and then by
manned expeditions—oecan answer this
question in a final way.

Because we believe that cosmog-
raphv—the geography of the cosmos
—will play a vital role in the future,
McDonnell Aireraft has instituted
important basic research in astron-
omy, solid-state physiecs, chemical
kinetics and mathematies.

These research programs are ori-
ented toward a fuller understanding
of the universe: That men—men of
all nations—may cooperate in the ex-
ploration of space, the moon, the sun,

is possible, too, though it is not likely
that human-like life will be found.
nearly black, and dotted with high- But here we have no relevant obser-

C
M'DONNELL Jé‘ St. Louis 66, Missouri

WE INVITE INQUIRIES FROM ENGINEERS & SCIENTISTS INTERESTED IN PARTICIPATING IN CURRENT SPACE PROGRAMS AT McDONNELL AIRCRAFT

and the planets, That, through such
adventure, men may better under-
gtand themselves and one another.

vapor., There would be wvery little

Of course, we know something water, The Martian sky would be

TV Parking System Evaluated at London

Closed cirenit television for ground traffic control at London Airport is under evaluation in |
a special control center established in the arrivals and departures building. System was
installed to cope with the airport’s increasing parking problems.




TRACK THIS HIGH-ENERGY
SOURCE OF PRECISION
ELECTRONIC STRENGTH
FOR YOUR SYSTEM
DEVELOPMENT NEEDS

The symbol...GP. The name,,.General Precision, Ine. The meaning...oppor-

tunities for high-energy aid to the fulfillment of your system development

plans. Facilities, personnel, capabilities, management...the strength of four

companies with high reputations in their respective fields. GPL: KEARFOTT:

LIERASCOPE: LINK: Air traffic control system, communications, navigation
systems, components, inertial guidance, test equipment, digital and analog eom-
puting systems, controls, instruments, flight training devices and simulators,
oround support systems, doppler systems and servomechanisms. Keep GP in
vour view for technical and corporate planning. Write for facilities and capabil-
ities brochure. GENERAL PRECISION,
INC., 92 Gold Street, New York 35, N.Y,

Affiliates, licensces in Canada, France,

Italy, Japan, U. K, and West Germany.

GPL - KEARFOTT " LIBRASCOPE ~ LINK

GENERAL PRECISION...A STAR IN YOUR PLANS
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MAN OUT...

—
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A fascinating project at Martin-Denver and ene which offers to
the truly creative engineer or scientist a personal esteem and
professional recognition unequalled in today’'s opportunities. |
Flease do consider being a part of this or other creative involve-
ments at Martin-Denver and inquire of N. M. Pagan, Director
of Technical and Scientific Staffing, (Dept. CC 2), The Martin
Company, P, O. Box 179, Denver 1, Colorado
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MARTIMN-DESIGMNED CIRCULAR SPACE COMPUTERS ARE AVAILABLE FREE
TO INTERESTED PERSONS BY WRITING TO THE SAME ADDRESS.
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Navy Contracls

l'ollowing is a list of unclassihed
contracts tor $23,000 and over as re-
lcased by U, 5. Navy contracting ofhces:

DEFARTMENT OF THE MAYY, BLU-
HEAL OF NAVAL WEAI'OMS, Washing-
tovnn, 0N, O,

Sorth American Avintion, Ine., Columbus,
Chiv, 14U Wweadpin systems, Model AdJ-1 i
gecordance with detail specification Sb-o2d-
I-2({5), NOas g0-0147, letter contract (Lr-
du-3211-0), $54,164,150.

Chanve Yought Alrecaft Ine., Dallas, Tex,,
research and developmenl of various Lypes
of permanent tubing connections, NUas tu-
GUOT-c( AR-61-22T70-0), $93. 054,

Unitee Corp., Baltimore, Md., Z4 man
months of field engineering services for air-
craft electrical and electronlec egquipment,
NOas bU-4uss-s{MA-60-6b6-0), §29,576.

Keid Kay Film Industries, Ine., St. Faul,
AMinn,, preparation of master shooting script
with partial storyboard and production of
four 35mm. black and white sound motion
picture training films, NCOas 60-4111-£(FPH-
o-21458-0), $39,561.

Palme Victor Co. Divisien, Textron, Inc,,
Belmont, Calif., 60 man months of field en-
gineerlng services for aircraft electronic and
electrical egquipment, NOws 60-4009-5 (M A-
eU-G2u-0), $79,350.

Bendix 'nelfle Division, Bendix Aviation
Corp., N. Hollywood, Calif,, 24 man months
oL neld engineering services for aircraft
glectrical and electronic eguipment, NUAS
pU-dod-8s{ MA-60-616-0), $41,a523.

Wah Chang Corp., New York Clty, re-
search and development facilities and per-
sonnel to produce pllot gquantities of stock
ot which high guality sheet can be manu-
fctdred, MNUas GU=-BU46-c{lAK-41-4T90-4),
Eha,TUl.

Cornell Aeronautical Laboratory, Loe.,
Luffale, N. Y., studies pertaining o auto-
nutting the information extraction ol mili-
tury s=erial reconnalzsance systems, NUas
GO-GUES-c(PH-46-2079-0), §49,941.

Chandler Evans Corp., West Hartford,
Conn., v man months of fleld engineering
services lor carburetors and fuel control
eguipinents, XNOa2 GU=-4024-3(MA-GU-05¥=0),
y2b,015

Genernl Eleetrle Co., West Lynn, Muss,,
ainplifiers, controllers and directlonal gyro
i decordanve with specitlcation MIL--
| TRG8ALAKE), NOas 6U-0158={(PL-42-20580
Yy, $1.274 270,

Produet sod Indusiricl Engineering Corp.,
Arlington, YVa., 60 man months of field én-
gineering servicds for alreraft electrical and
electronic egquipment, NO@ps 60-4074-3(MA-
GU-630-0), $04,528.

Generanl  Instrument Corp.,, DBrooklyn,
My 2y 24 man months of fleld engineering
services [or alrcrall electrical and electronie
equipment, NOuns 60-4080-s(MA-B0-626-0),
Sa3,432,

Defense Electronic 'roducts, Kadio Corp.
of Amerlea, Moorestown, N, J., saven AN/
Fits-16 radar sets and four boresight towers
and ancillary equipment In accordanecs with
Bureau of Aeronautics specifieations XEL-
303, NOas 5H9-8076-f(AV-13-3003-9), 350, -
437,131.

Internationnl Electronics Muanufacturing
Co., Annapolis, Md., 60 man months of feld
engineering services for airvcraft electrical
and electronic equipment, NOns 60-606%5-5
{ MA-B0-829-0), 65,897,

Cook Hesearch Laboratories Division,
Cook Electrle Co.. Morton Grove, lll., re-
sgarch and developnent facilitles and per-
sonnel to reduce the vulnerability of
countermeaasures of 1i:lr|;|"|m WEDONn HByVs-
tem=, NOas 60-6050=-c{AV-22-1543-0), £124,.-
830,

Fioneer Central Division, Bendix Aviation
Carp.,, Davenport, Towa, 26 man months of
leld engineering services for lguld oxygen
eiulpment, NOas 60-4019-3(MA-60-5584-0),
S44.626.

American Film Producers, New York City
preparation of master shooting saripts with
partial storyboards and production of four
canfidential 4omm. training films in accord-
unce with Joint Army-XNavy specification
JAN-T"-30 and amendment No. 1 thereto,
NOps 60-4112-f(PH-5-2154-0), 319,218
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AVIATION SUPPPLY OFFICE, 700 Hol-
hins Avenue, Philadelphin, Pa.

Del Mar Engineering Laboratories, Ine,,
Lo=2 Angeles, Calif.,, services and materials
to repalr, overhaul, modify and place In
gperating condition, Del Mar Radop target
training systems, NE83=-61524A(3533/22601 /60
and 353/226042/60), $1548,018,

Gentex Corp., Carbondale, I'a,, helmels,
Aving, pilot's protective, one plece, with In-
tegrated vigor, NISA-628E83A(IFB-3B8-321-
B0), $3214.450.

Industrinl Products Division, Interno-
tionnl Latex Corp.,, Dover, Del., life raflis
with carrying cases and survival Kits, in-
flatable, oneé man, for alreraft use, Ndsa-
G2R26A(IFB-I83-330-60), $I13,007.

The Lewis Engineering Co., Nnugatuck,
Conn., indicatorsz, temperature thermotype
for various aireraft, NI53-63062A(IFB-15id-
d41-60), $37,014.

Switlik Parachute Co., Trenton, X. J.,
life preservers, vest, pneumatic, N333-
G2RA5A(IFE-383-378-00), £135,149.

Hamilton Standard Division, United Alr-
eraft Corp., Windsor Locks, Conn,, nozzles,
to support turbines for F4D-1 alreraft,
NARZ-G2REEA (N /212283/60), §108,613,

Hoamilton Standard Division, United Alr-
eraft Corp., Windsor Locks, Conn.., Kits, for
modifieation of piteh lock assembly, applic-
able to C-121C propeller assembly, N3GS83
(IMIS)-6288RA(MIPR 09=-602-0-1510-100},
L£260.591.

sundstrond Aviation Division, Sundstrand
Corp., Rockford, 111, junction bhoxes, used on
constant speed drive equipment on PaM-1
and -2 alreraft, NIE3-62448A(383/234836/
G0y, 14,204,

B. & H. Instrument Co., Inc., Fort Worth,
Tex., parts kits, pot-ntiomeéter, o sSuppor
jet ecallbration testers, NI83-62891A(383/
262154 /60), $55,33113,

Blythe Ajreraft Corp.. Alhambea, Calif,
buoys, for use in mooring seaplanes and am-
phibious alrcraft, NI83-6204A(3RA/ 244072/
60Y, $84.755, .

Air=-Craft Manufnctoaring Corp., Avoea,
Pa., tension bars, u=ed in launchine car-
rler-based alrerafl, NIS3-62032A(JD-TFDB-
383-106-60), 2157,1:24.

Eclipse-Ploneer Division, Bendix Aviation
Corp., Teterhorn, N. J., switches, oll pres-
sure for A4D-2 and =-2X airceraft, X3E3-
B22IRA(3IRI /2182757600, 528,145,

Master Specinlties Co., Loz Anceles, Callf,,
cable and clip assemhblies, aiming for auto-
matie parnchute opener, NISA-823A8DA(HB3S
271138/760), $46,094,

Chandler-Evans Corp., West Hartford,
Conn., seal assemblies, n=ed on pumps for
varions aireraft fuel syetems, N3ISI-81TITA
(AR 2129Q= /20y, $86 525,

AMC Contracts
Wright-Patterson  AFB, Ohio—Fol-

lowing is a list of unclassified contracts
for $25.000 and over as released by the

Air Materiel Command:

Thomns A. Edizson Industries, McocGrows-
Fdison Co., West Orange, N. J., 23 ea,
transmitters, pressure, oil, tvpe JMH-4,
Aerno 61-2487: 141 en,, transmitters, alr-
eraft, pressure, variable resistance type,
type MH-3, Aerno R1-2475 and data, (PR's
N0-9-05D=-3072 and SBE-9-01D-C131-1451),
$30,0132,

Technieal Produocts Division, Waste King
Corp., Los Angeles, Calif., 856 eca., type
MA-1 supersonic pitot tubes, Aerno G0-0001
for airborne aireraft accessories In B-b8A
and F-104 alreraft, (PR's MA-0-6610-1112
and EA-0-66810-6027 and amendment No.
1), %£151.458,

Courter Products Division, Model Engi-
neering & Manofacturing, Ine., Boyne City,
Mich., 1.000 ea., indieators, hyvdraulic, pres-
sure, synchro stvle, type MS323010-5, FSXN-
GRSR-55T7-0715, Aerna B1-1456 for uw O
B-57 KC-97 and B-57 alreraft, TFR 38-600-
G0-70 (PR MA-9-05G-1328), %31,350.

B. F. Goodrich Avintlon Products Divislon,
The B. F. Goodrich Co., Akron, Ohio, 116
e, wheel assemhblies. maln, 20 x 4.4, typa
VII.L FSN, 16830-540-0096, Aerno 41-1137,
138 ea., brake assemblies (for 20 X 4.4
wheel, maln), Type VII, F8XN. 1640-555-
7523, Aerno 41-1198 and data, (PR's KA-8-
1630-G026 and ES-0-1630-8212 and amend-
ment No. 1, $72,283.
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The new Cherry “9000"* Series stem pulling heads.

MS type rivets are now a part of For those who prefer serrated
our standard product line, along stem type blind aircraft rivets,
with our familiar knob stem the Cherry “9000” Series com-
rivets. pletes the line which includes the

Cherry is again FIRST to pro- new Cherrylock *“2000" Series
vide grip markings on the rivet Mechanically Locked Stem with
head—for easy identification in flush fracture, the Cherry High
bins or work boxes, plus positive Clinch Series rivets— ‘600",

visual inspection after installa- 700", “800”—and the Cherry
tion. Standard MS line of knob stem

Fully approved under MIL- rivets—the ““100"" and ““500"

R-7885A, thenew Cherry “9000"" Series. For information write:
Seriesrivets areavailableinyour Cherry Rivet Division, Towns-

choice of metals, and are in- end Company, Box 2157-N,
stalled with existing serrated Santa Ana, Calif.

*Patent pending

CHERRY RIVET DIVISION

SANTA ANA, CALIFORNIA

Townsend Company

ESTABLISHED 1816 « BEAVER FALLS, PA.
In Canada: Parmenter & Bulloch Manufacturing Company, Lid., Gananoque, Onfario
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WATCH THE BIRDIE. Whenever vour plane is “staked
out,” even for a day or two, check your engine before take-
off. Birds have a tendency to build nests in sheltered spots.
An unnoticed nest near an engine in flight can lead to over-
heating or a mighty serious fire hazard.

A GOOD SIGN. The Esso sign stands for pioneering and
leadership in the development of new and improved avia-
tion products. It stands for dependable aviation dealers
serving the kind of fuel that helps assure outstanding per-
formance. Esso Aviation Gasoline has low lead content to

WW

WING TIPS

DON'T BE AN EAGER AVIATOR. 't rush to get

up-
stairs” with the sudden clearing of bad weather. Avoid
taking foolish chances. Too many pilots have found them-
selves in an IFR situation with little or no instrument
experience,

keep harmful deposits and spark plug fouling to a minimum,
thus decreasing wear on vital engine parts. For safety,
service, quality products...look first to the Esso sign.

ESSO STANDARD, Division of Humble Oil & Refining Company

Highways or Skyways..."ESSO RESEARCH works wonders with oil”
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USAF Leases

By Barry Tully

New York—First phase of an Air
Force nationwide nuclear explosion
alarm system will become operational
upon installation of a map display
board in the Washington, D. C., area.

When completed, the system  will
monitor over 100 possible missile tar-
gets, The Phase T svstem handles only
East Coast areas. Reports of a nuclear
blast will be simultancously transmitted
to Strategic Air Command headquar-
ters, Nebraska; Air Defense Command
headquarters, Colorado and to several
Washington, D. C. area locations. De-
veloped and installed by the Western
Union Telegraph Co., the svstem will
be leased by the Air Force at a $2
million annual cost.

The purpose of the nuclear bomb
alarm system is not similar to the Bal-
listic Missile Early Warning System,
Project Tepee (backscatter radar de-
tection of missile launches) or other
warning systems which will provide up
to 15 min, notice of impending missile
attack. The alarm svstem will provide
immediate notice of a nuclear attack
which may have evaded the radar nets,
such as a submarinc-launched missile.
Additionally, the system would provide
militarv commanders with a scoreboard
of cities and military installations under
nuclear attack, which would be vital
in directing retaliatory measures.

The detection devices will provide
positive identification of a nuclear ex-
plosion and will transmit this informa-
tion cven if destroved by the blast.
The detector, triggered by thermal
radiation, will normally have sufficient
time—one second—to transmit the alarm
signal prior to the arrival of the slower
moving destructive shock wave. Dis-
persal of three detectors about a pos-
sible target area ensures alarm signals
from two detectors in the event one
suffers a direct hat,

The detector unit consists of shielded
silicon photo cells within a cvlindrical
Fresnel-type marine lens. The device
is responsive only to high energy, high
spced thermal radiation of a nuclear
explosion with its characteristic wave
shape which distinguishes it from
natural radiation. This wave, consisting
of a short duration, fast rising pulse,
followed by a comparatively slow rising,
long duration pulse, is characteristic of
all nuclear explosions. Cells have a
logarithmic response, producing .2 volt
for a minimum blast and .8 volt for a
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Nuclear Blast Alarm Net

WESTERN UNION technician installs nuclear explosion sensing device for alarm system.

blast one million times brighter. Re-
spons¢ hime is a few microseconds.
The signal generated by the photo cells
is amplified about 20 times and put in
a discriminating circuit.

Deplovment of the detectors is in
groups of three at 120 deg. intervals,
several miles from the center of a pos-
sible target area. The exact distance i3
described as sufficient for adequate
foggv weather range. A centrally lo-
cated blast would be detected on all
three detectors which monitor a feld
from 00 to 10 deg. in elevation and
0 to 360 deg. in azimuth. Connecting
wires and a generating station for the
three detectors are located outside the
central area.

Five tests assure that the alarm
signal will be given only in the event
of a nuclear flash. First, the thermal
energy must lie in the wavelength
range between 4 and 1.1 mcrons.
Sccond, the rise time of the flash must
be 30 microseconds or less. Third,
the amplitude must be comparable to
the noondav sun. Fourth, the flash
must contain a substantial amount of
energy in the first peak: and fifth, the
second peak must rise to a hifgh value
and contain a large amount of energy.

A built-in test flash, which can be
triggered bv the master control, will
produce an alarm signal. This permits

periodic checks to determine whether
the detectors are functioning properlv.

Generating stations are located some
20 mi. from the three detectors. When
queried, each generating station trans-
mits a fAve letter word in the standard
i0-speed  teleprinter code. The first
three letters identify the generating sta-
ton-detector combination, the fonrth
letter convevs status information, and
the hfth is an end-of-word indicator.
Three letters are used as status indica-
tors: one for red (alarm), a second for
vellow (trouble), and a third for green
(equipment working and normal).

Up to 20 stations mav be connected
in a series loop. They will be perindi-
callv polled bv a master control station
under normal conditions. Upon de-
tection of a nuclear flash, however, the
senerating station will transmit its alarm
signal immediately. If the generating
station 15 busy, it will wait until the
end of the word being relaved—less than
one second—before sending the alarm
message. The alarm word, indicating a
nuclear flash, would then be trans-
mitted to the displav map boards.

The prototvpe Phase 1 system in-
cludes only one master control station.
The nationwide svstem will include
three master control stations, each cov-
ering one third of the country and re-
porting to all map display boards.
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SONAR RESEARCH SITE adjoining Sperry environmental test laboratory duplicates undersea con-
ditions on small scale, simulates targets and myriad problems of anti-submarine warfare. Sonar

search device is lowered into “depths” while engineers conduct tests in floating lab above,

PORTABLE FIELD RADAR provides Army with
combat surveillance of enemy movements. Head-
phone signal reveals presence of moving vehicles
or personnel in battle area.

TOWER OF STRENGTH in L. S, defenses is stra-
tegic network of huge radars for warning of
mcoming missiles and aircraft. Developed by
Sperry in cooperation with the Air Force, sys-
tem has 70-ton antenna, 85-foot tower.

SHIPBOARD MISSILE GUIDANCE RADARS
direct Navy's Talos to target. Other Sperry sys-
tems search, track, select right missile for target,
aim, fire and guide missile to target—then eval-

uate “kills" —all automatically.

rl- a —_—
I

Detecting the Unseen to Protect U. S. Defenses

Scientists develop new and sophisticated means of listening and searching, to combat the threat of new weapons

ONE OF A SERIES:

THE STORY BEHIND THE STORY

of Sperry's Surface Armament Division

The new nuclear and missile-firing sub-
marines are swift, silent, invisible. They
can cruise in the ocean depths for weeks
and months, or voyage from the Pacific
to the Atlantic under the polar ice cap.
The difficulty of detecting them is an
advantage when they're ours, and an
ever-present threat to our security when
they're hostile.

Such problems of detecting and guid-

ing offensive and defensive weapons are
being tackled and solved by engineers at
Sperry’s Surface Armament Division,
working in cooperation with all the mili-
tary services. Advanced techniques in
sonar sound detection and torpedo fire
control are being applied to anti-subma-
rine defense projects. In addition, sophis-
ticated and advanced radar systems for
tactical search, target tracking, missile

suidance, area defense and other devel-
opments help make effective such weap-
ons as Polaris, Talos, Terrier and Nike

Zeus. Sperry also provides supporting
systems so important to reliability—and
to Keeping our defenses in readiness.
Surface Armament Division, Sperry
Gyroscope Company, Division of Sperry
Rand Corporation, Great Neck, N.Y,.

SPERRY

New Offerings

Western Airlines, Inc., Los Angeles,
Calif. Offering 15 200,000 shares of capi-
tal stock to be offered for subscription
by holders of outstanding capital stock
of record on Mar. 30, 1960; ratio of the
rights offering, subseription price and
underwniting terms to be supplied hy
amendment. Proceeds will be added to
general funds, and will provide a part
of the funds necessary to finance the
company's flight equipment program
and certain other construction and
ground equipment acquisitions.

Precision Circnits, Inc., Mount Ver-
non, N. Y., engaged in the manufacture
of precision circuit boards, supplied al-
most entirely to prime and subcon-
tractors of the Department of Defense
and National Aeronautics and Space
Administration. Offering 1s $250,000
of convertible subordinated debentures,
due Apr. 1, 1970, and 37,500 shares of
common stock. Securities will be offered
m units consisting of one $100 deben-
ture and 15 common shares, at $150 per
umt. Proceeds will be used to provide
additional  working capital; approxi-
mately $155,000 will be used for equip-
ping the enlarged resecarch and devel-
opment facilities and new production
facilities the company intends to estab-
lish in new quarters near its plant.

Aero Industries, Inc., Bovertown, Pa.,
organized in January, 1960, under Dela-
ware law, to acquire all the outstanding
stock of four companies and 80% o
the stock of a fifth, The companies are
Atlantic Aviation Corp., Montgomery
Enterprises, Inc., Wellington Packaging
Machinery, Inc., Jacobs Aircraft FEngine
Co., and Penn Airwavs, Inc. Present
business activities relate principally to
the manufacture of spare parts for
auxiliarv power units used in aireraft,
and the operation of an airport and re-
lated achivities.

Offering is 250,000 shares of com-
mon stock, to be offered for public sale
at $3.30 per share. Proceeds will be
used bv the company and/or advanced
to the subsidiaries for the purpose of
engaging in the manufacture and dis-
tribution of gas turbine engines, leasing
of aircraft and packaging machinery,
and real estate development.

Applied Electronics Corp. of New
Jersey, Metuchen, N. J., engaged in the
design, development and production of
clectronic  telemetry  instrumentation
used primarily in the government’s mis-
sile and space exploration program. Of-
fering is 200,000 shares of Class A stock
to be oftered for public sale; offering
price and underwriting terms to be sup-
plied by amendment. Of the proceeds,
545,000 1s to be used for the purchase
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of stock of Diversified Industries Corp.;
533,000 for repavment of indebtedness
owing to muanagement ofheials; $15(),-
000 for the establishment of laboratory
and sales facilities in Dallas. and sales
and service facilities in Los Angeles:
$200,000 for research and development;
the balance for working capital.

Electronic Assistance Corp., Red
Bank, N. ], engaged in the design, en-
gieering, manufacture and sale of radar
altimeters, telephone equipment, test
equipment and ultmsonic generators
and transducers. Ofering 15 152,698
shares of common stock; 72,500 shares
to be offered for public sale for the ac-

count of the company and the remain-
mg shares, now outstanding, by the
company president; offering price and
underwriting terms to be supplied by
amendment, Proceeds of the sale of
additional stock by the company will be
used to further equip its engineering
department and office; for research and
development; for advertising and pro-
motion. The balance of approximately
5594,750 will be added to working capi-
tal, and it 15 anticipated that $300,000
will be used to finance the purchase of
materials, components and a finished
goods inventory; the balance will be ap-
plied toward hiring additional personnel
and meeting larger payrolls,

up and simplifies critical welding jobs.

as 18 amperes.

BALANCED WAVE TIG

WELDER DELIVERS DEEP,
CLEAN “‘X-RAY” WELDS

ON SHEET METAL or PLATE

® A bold new concept in electrical de-
sign and circuitry is introduced in the
all-new Miller BWC-300MAP. One of
several notable results is complete and
automatic elimination of the d-¢ com-
ponent at all welding currents . .. an
essential in certain critical welding
applications,

® Due to the specially designed trans-
former, high arc initiation voltage ond
unique circuit, arc-outages cannot occur.

* “Fail-safe” voltage reducer automatically lowers the high arc initiotion voltage to
a low open circuit voltage — even in case of malfunction of the reducer.

® Five independent welding ranges with overlap offer an infinite number of positive,
fine current settings — another characteristic of Miller's electrical control that speeds

EXCLUSIVES! — found only in new Miller BWC-300MAP:

1. Perfect balance throughout the entire welding range
EVEN DURING CRATER ELIMINATION.

2. Arc stability WITHOUT HIGH FREQUENCY at as low

The outstanding versatility of this welder, and the specifics on its vari-
ous features, are detailed fully on our form #BW-3 — a copy of which
will be sent to you promptly upon request.

-
ml"ﬂl‘ ELECTRIC MANUFACTURING COMPANY, INC. » APPLETON, WISCONSIN

Distribuled in Canada by Canadian Liguid Air Co. Ltd. Mantreal
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BUSINESS FLYING

PROFILE of new engine cowling shows its resemblance to NASA 65000-series airfoils. New design features in the first Continental-pow-
ered Commander, Model 500A, are also present in other models.

Aero Design Studies Market Expansion

By Erwin ]J. Bulban

Bethany, Okla.—Steps to broaden the
stature of Aero Design & Engineering
Corp. as a competitive factor in the
aviation industry was indicated by key
executives of the company and its par-
ent firm, Rockwell-Standard Corp., dur-
ing the business plane manufacturer’s
Oth annual international distributors
meeting here.

Signs that Rockwell-Standard manage-
ment and its financial resources were
providing active support to Aero Design
were apparent as well as Aero Design's
imtent to exploit these advantages to
accelerate its growth potential. View-

omts of Aero Design and Rockwell-
Standard executives pointing up trends
here included:

¢ Indication that Aero Design is ac-
tively studying the military market be-
vond “off-theshelf” sales of its Aero
Commander light transports was ex-
pressed by company President George
T. Pew. One of these areas probably
would be drone aircraft. He said that
the company’s engineering staff was cur-
rently studwng a number of military-
type projects.

® Substantial financial support, on the
order of a “couple of million dollars”
has already been extended to Aero De-
sign by Rockwel-Standard for buildup
of capital investment since it acquired
the company in M58, according to
Rockwell-Standard executive Vice Presi-
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dent Carl Black. Although he declined
to elaborate on Aero Design’s buildup,
it is known to have purchased a con-
siderable amount of production machine
tools for stretch forming, milling, weld-
ing and other work. Much of this equip-
ment is being acquired at bargain rates
from other aircraft companies which
have switched over to missile work and
find previous tooling obsolete, although
it is in frst-class condition and provides
advanced production capabilities for
business aircraft. Pointing out that
Rockwell-Standard has some %60 mil-
lion of working capital, Black empha-
sized that the company had purchased
Aero design on the basis of its growth
potential and does not intend that it
maintain a status quo. Indications are
that further capital will be available to
the subsidiarv to expand worthwhile
programs.

® Acro Design has produced some 850
Commanders in the past 10 years, and
Rockell-Standard Vice President Harry
I"ante noted that he sees no reason why
it shouldn't build at least 3,000 1ir|:uhne'-;
in the next decade. The company's
production schedule currently calls for
turning out an airplane every 131 work-
ing hours, and Fante forsaw this rate
being cut in half.

® Increase of some 30% in dollar vol-
ume n 1960 over last vear is antici-
pated by Aero Design Vice President-
sales Tom Harris, despite the fact that
the company experienced a slow-down

in production in the early months of
this year in tooling up for the new
models. Harns expects that 1960 output
of Commanders will be approximately
190 airplanes, compared with 148 last
VEaT.

Management is constantly watching
the entire spectrum of business aircraft
types, above and below the Comman-
der in size. One indication of its interest
15 a small four-place light twin high-
wing airplane patterned after the Com-
mander, which it built as a study of
the potential of this class for the com-
pany.

Designated the Maodel 360, ﬂ'lf_
small twin, powered by two 180-hp. e
gines, has a top speed of 250 mph,

Analvsis mdlﬁtr.-:] that costs would
price the airplane out of its class and so
it has been turned over to the engineer-
g department for use as a fAyving test-
bed for experimental work. Engineering
has found that it can check out aerody-
namic modifications for the larger Com-
mander airplanes on a smaller, and thus
more economical scale, using the Model
360 rather than the bigger airplane, un-
til the idea proves feasible enough to
study full-scale. Many of the t:Tr‘-mgcs
in the new line, notably the completely
new engine cowl system of the new
Commanders, were tried ont on the
Maodel 360.

Also being studied is the turbine-class
business transport, and here current
fecling of the engineering department
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15 that Aero Design is likely to skip the
turboprop and go directly to turbojet.
Engineering and management is study-
ing all available turbine engines, but
feel that the powerplants have some
time to go betore thev will meet re-
quirements. One uf the more likely
looking contenders now is General E lec-
tric’s CIF700 aft-fan, which costs ap-
proximately 535,000,

Design Improvements

The extensive design improvements
im the four new Commanders make
them new airplanes, although they bear
superficial resemblance to the basic de-
sign, and are indicative of the broader
tasks that Aero Design’s engineering de-
partment could undertake because of
the financial support possible from the
parent firm. Its new line represents the
biggest changes in configuration made
since the company introduced its pres-
surized Model 720 in 1955,

Iirst of the new alrplanes shown dur-
mg the distributors meeting was the
500A, lowest priced in the line but con-
taining the basic detail changes that are
characteristic of all the other models,
Availability schedule of the new Com-
manders is: Model 500A, mid-May;
Model 500B, mid-June; Model 6501,
mid-July and Model 560F, mid-August.
The new version of the pressurized
Commander, designated 720A, will go
into production later this vear.

Prices of basic versions of the new
airplanes are: Model 500A, %72,000;
Model 500F, $87,500; Model S560F,
598,500, and Model 680F, $113,500.

Major features of the new line in-
clude: slim, low-drag airfoil-shaped
cowlings closely htting the fuel-injec-
tion engines; revised main landing gear
retraction system which turns the wheels
90 deg. so that thev lie flat and within
the contours of the underside of the
nacelles; and a novel cabin interior,
made up of upholstered metal "i1.'|'1[‘.'ﬁ
which can be completely “unbuttoned”
in four hours and easily replaced.

In studving possibilitics of improv-

p—
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img the Commander's performance,
Vice President-engineenng Ted Smith
and his design team considered the
powerplant system as the area providing
the greatest possibilities for reduc-
tion in drag. Considering that this area

can be responsible for approximately
30% of an airplane’s drag, they at-

tacked the problem on the basis of
utilizing airfoil practices in the engine
tnwling configuration. This resulted in
designing the cowlings from the NASA
synuméetrical 65000-senies airfoil section
and reduced the tormer cross-section by
some 40%, which provided a drag re-
duction of approximately 127%.

These benefits increased the airplane’s
lift/drag ratio from the former 11-12:]
to 15-16:1, markedly improving single-
engine t.il.euﬁ climb and ceiling char-
acterishics, providing notable attendant
safety gains in these critical areas, while
also improving basic normal perform-
ance.

According to Smith, the Model 680
experienced a buffet in certain climb at-
titudes. He said that the new nacelles
will eliminate buffet and vibration in
any attitude, because of the improved
airflow over the wings due to the cowl's
airfoil characteristics, Improved aerody-
namics due to the cowlings have re-
duced stall speeds some 5-6 mph. As a
result of its excellent stalling character-
istics due to smoother flow, company
engineers believe the Model 500A could
be landed in a held 300 ft. square at
full gross weight, in an emergency.

Optimum solution required a systems
approach to the powerplant area; thus
the entire section is completely new.
T'o meet the envelope requirements im-
posed by the cowlings, Continental and
Lycoming provided valuable coopera-
tion in narrowing the silhouettes of their
engines by relocating accessories, yet
maintaining u:t:umblhh Engine cowl-
ings are approximately 9 in. “less dccp
than on the previous models, also
mg oft in increased side \1:~,Iln]|tv fmm
the cockpit and passenger windows.

Another major change in this area is

_-_‘|I'

FRONTAL CROSS-SECTION of engine cowlings on new Aero Commander 500 is reduced 4095, reducing drag some 1095 and increasing
takeoff and single-cngine performance. All models of Aero Commanders have new low-drag cowlings.

the deletion of the former augmentor
exhaust tube system, which was resporl-
sible for considerable exterior and in-
terior noise, and development of a com-
pletely new system on the Commander,
which takes the exhaust pases upward
over the top of the nacelle. Called the
augmented cowl flap system, gases are
exhausted and engine cooled via two

electrically- n;:r:r'itr:u:] flaps atop each na-
celle. Opening is only 409 that of the
former exhaust augmentor tubes and is
said to provide noticcably more effective
cooling.

Lycoming exhaust system permits
running the exhaust straight back and
out; on the Continental powerplant, ex-
haust 1s angled upward and out. Further
lowering noise levels is use of double-
wall cowlings and the fact that the pro
peller thrust line is raised 4.15 in., in-
creasing tip clearance from the fusclage.
According to Ted Smith, who flew the
prototype Model 500A, the airplane is
quieter without soundproohng than the
previous model was with it.

Engine Cowlings

Engine cowlings provide greatly in-
creased accessibility to the engine, be-
ing hinged on the lower side, using
|'u1f:l. release latches to expose most of
the powerplant. Entire aft end of the
cowhing can be slid back and lowered to
the ground, completely exposing the
landing gear and retraction system, and
providing easy access to oil, fuel and
hydraulic valves and the ]l}dl‘ﬂtﬂlt pack,
also the electrical actuator for the cowl

flaps

]Elngim:s are now mounted on single-
piece aluminum f::-rgmgs replacing for-
mer built-up mounts. Forgings are ex-
tensively used m the new airplanes;
other applications include landing gear
struts, trusses and drag braces, drag links
and attachment ﬁttingn in landing gear
and cowling. Engine air induction boxes
dT¢ one-piece magnesium castings.

Retrachion of the Electrol main gear
and revolving the wheel is a simple me-
chanical evcle. The center body which
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Meeting the challenge in new materials . . .

Swedlow achieves
new shapes in molded chopped fabric
high temperature parts

Nothing quite like this reinforced high temperature part had been produced before. But the tail cone
tor Burean of Naval Weapon's Tartar missile called for walls nearly 68" high. with thicknesses ranging
from 090" to more than 1”. The shape was complex. the tolerances close. Streneth and temperature
resistance reguirements were hich, Working closely with Convair Pomona. 'Il.'un'u.'ui;' Division of General
Dynamics, prime contractor for Tartar., Swedlow engineers assisted in the design and producibility o
this extremely critical unit, They ntilized an especially formulated chopped fiberglass pre-impregnated
high temperature silicone resin svstem, Swedlow is now ,'-.th.'l."-::-tf'u]]}' In‘nr.hlt'l'tj_l_', lfu_: assembly, l:'l:?llfl-hilll.llﬁ.[
superior materials knowledge with skills in press molding, controlled curing and 1rt|.1L'h|‘|-:in|_J_ to) r.-Fnl-;lq-
tolerances, and secondary hundt'r]k_r'_ |

Call on Swedlow next time vou have a challenging materials problem. Write for new facilities
report “Z,” and complete technical information, (Please Refer to Dept. 10) i P

SWEJI'O» SWEDLOW INC./LOS ANGELES 22, CALIFORNIA /YOUNGSTOWN 2, OHIO

S

.Filu'l.'ll.ll X

carries the wheel is attached to an offset
link that rotates the body as the gear
moves rearward. Hydraulic system uses
in clectric pump, eliminating the for-
mer hand pump in the cockpit. Gear
incorporates positive latches for locking
the main wheels i the up position.

Standard Hardware

ingineers standardized hardware on
many important Commander installa-
tions to ease assembly and maintenance.
[nteriors, instrument panels, quad-
rants, fuel systems, hydraulic systems
can all be made on the bench and then
taken out for immediate installation 1n
the airframe, Instrument panels on all
models, soft grav color instead of black
for easier reading, are standardized to
former Model G630E  configuration.
Wiring installations are also standard-
17.ed.

New interior entails glueing material
to long metal panels, which are then
snapped into place on the fuselage
structure providing a double wall which
serves to deaden noise, at the same
time permits unsnapping any panels
necessary to quickly get at the winng.

Other interior changes include a new
air exhaust system recessed into the side
of the cabin which handles adjacent
areas in place of the former method of
taking all air out through vents at the
rear of the cabin, recessing overhead
vents and reading lights into the valance
panels and new, large rotating ash
travs which mount flush when closed.
Lighted “Fasten Seat Belts” and “No
Smoking” signs Aush-mounted aft of
the crew compartment dividing curtain
arc actuated automatically from the
landing-gear-down safety light switch.

'uel injection engines arc used on
the entire Commander line. The
Model 500A has two Continental 10-
t70-M engines delivering 260 hp.; the

NEW RETRACTION SYSTEM for main landing gear on Aero Commanders tums the
wheels 90 deg. so they are completely faired flat under rear of nacelle. Stmt portion of
gear is normally covered by doors, deleted here for clarity.

S00B has Lycoming 10-540-B1A en-
gines, fitted with three-blade Hartzell
propellers (as have the 360F and 6501
to absorb higher power without de-
creasing propeller  tip-fuselage clear-
ance). The Model 5601 is ftted with
geared Lyeoming 1GO-540 engines of
350 hp. each and the Model 680F has
geared and  supercharged Lycoming
[GS50-340 engines at 560 hp. each.

Boost Pumps

Models 500A and 500B are htted
with fuel boost pumps, integrally
mounted in the fuel sump, used for
engine starting and takeoff and land-

ing. Boost pump automatically activates
any time pressure drops,

Airplanes are htted with dual 24-v.
35-amp.-hr. battenes, which replace the
former single batterv. New Exade bat-
teries, built especially for the Com-
mander series, '.';t'igh a total ot APProxi-
mately 28 1b., compared with some 50
Ib. for the former single battery and cost
15 about 534, compared with 5100 for
the carlier installation. New Com-
manders also have 100-amp. generators
and a new starter, both especially de-
signed and built for them by Jack &
Heintz.

A highlight of the meeting was the

Aero Design Aero Commanders

S00A

Moximum gross waight,. b

Dry empty welght, b,

Useful load, Ib.... .

Moximum spoed (@ sea level, mph. .

Cruige spoed (o FOT%5 power G0 10,000 H., mph.... ..

atall speed, geor and flaps down, mph.. .......
Range, mi.. .. ;

Fuel copacity, gal.

Service ceiling, 2-engine, #..

Service ceiling 1=angine, . P e
Initial rate of climb, 2-engine, seo loval, fpm. .
Initial rate of climb, 1-engine, seo level, fpm. . .
Takeol distance over 50 H. (short field), A.. ...
Landing dislance over 50 B, (short field), f.. ..

&,000
4,075
1,925

230

220 I

81 I

1,470!

156 i
23, 500 '
10,100

1,570

430
1,200
1,130

5008 S60F | 680F
|

&, 500 7,000 8,000
4,175 4,570 4,800
2,325 2,430 3,200
233 250 2551
172 1] 244
&1 66 71
1,250° 1,500° 1,400°
156 223 223
21,000 21,900 28, 500
8,750 10, 300 146,100
1,590 1,750 1,660
410 570 400
1,300 1,070 1,380
1,155 1,210 1,330

—

date on Models 540F and S80F are preliminary dato.
55% power, J0-min. fuel reserve. ' Maximum speed aof 15,300 N, is 290 mph.

— L

I Mote: Modals S00A and 500B spoeds guoranteed within plus or minus 3%; climbs, ranges and allitedes within plus or minus 8%, Specifications and performance
' Range ot 45% power, 30-min. fuel reserve, al 10,000 M., normal fuel, 181 mph. True Air Speed. ‘A4
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TOUGH, TINY,
TUNABLE TUBES
MADE HERE

KU-BAND TUNABLE TUBES are the newest in a

remarkable family of Litton Industries miniature pulse
magnetrons. (There are more than 60 types of Litton
miniature magnetrons. Production types!) The Ku-
band tubes have power ratings up to 3 kw., minimum.
Except for waveguide output, of course, they are
mechanically interchangeable with companion X-band
tubes available at power levels up to 4 kw., minimum,

We are reasonably certain that we spend more time
making each tube than is the industry standard. We are
also reasonably certain that we maintain the highest

tube yield in the industry. A much larger number of
our magnetrons go to customers instead of to reject
bins. Implicit in this is tube reliability. Our extra care
in production has resulted in tubes that are performing
well in excess of ratings. Since this means longer life,
you can translate it into lower operating costs and
honest-to-gosh reliability for your systems.

Let us send you, without obligation, more information
on our wide line of electron tubes —evidence of
Capability That Can Change Your Planning. Litton
Industries, Electron Tube Division, Office All,
960 Industrial Road, San Carlos, California.

LITTON INDUFSTRIES Electron Tube Division

BARRATRON TRANSMITTING TUBES » MACNETRONS * KLYSTRONS & THAVELING WAVE TUBES * BACKWARD WAVE OSCILLATORS
CARCINOTRONS » GAS DISCHARGE TUBES » NOISE SOURCES = CROSSED-FIELD AMPLIFIERS » HICH DEFINITION CRT
DIRECT-WRITING CRT » COLOR CRT » STORAGE TUBES * MICROWAVE FILTERS *» DUPLEXERS * TR TUBRES

CAPABILITY
THAT CAN CHANGE

YOUR
PLANNING

novel “auction” svstem of allocating
hrst deliveries to distributors. Due to
production limitations incurred by the
switchover to the new models which re-
quired extensive retooling, not ¢nough
of each model could be made available

to satisfy initial distributor require-

ments. Also, some export distributors
face regulations precluding ordering and
buying aircraft on speculation with cus-
tomer commitment,

Dealers Bid

To provide cach distributor with air-
cratt mm relation to his relative past
year's volume and at the same time per-
mit him to exercise judgment on the
models he wanted at specified deliven
dates, the first 15 delivery positions on
each model were allocated to distribu-
tors based on bidding for delivery posi-
tions wanted,

This was done bv issuing “play
money” in various denominations to
the distributors, with dellar amounts
equivalent to the amount of their busi-
ness volume during 1959 and 1960 to
date of the meeting. Santa Monica Avi-
ation, for example, started with an
amount of “plav money” that gave
Tt bidding value roughly twice that
of the next two highest distributors and
roughly equal to that of the cight low-
est distributors.

PRIVATE LINES

Republic Aviation has taken delivery
of a Convair 240 executive transport,
purchased from Frederick B. Aver &
Associates and modified by the Garrett
Corp.'s AiResearch Aviation Scrviee
Division.

Private pilots’ safety course has been
opened by the State of New York's
Commerce Department, with ground
schools emphasizing courses ranging
from navigation and meteorology to
civil air segnlabions. Courses arce free
and are directed by Roland K. Alexan-
der, air safety consultant in the depart-
ment’s Bureau of Aviation.

Hercules Powder Co., Wilmington,
Del., has purchased a four-engine
Lockheed JetStar (AW Mar. 21, p. 33)
from Lockheed Aircraft’'s Marietta, Ga.,
Division for executive use. Plane will
be used for trips to company installa-
tions at Lake Charles, La., Salt Lake
City, Utah, and the West Coast,
Powerplants are four Pratt & Whitney
[T-12 turbojets.

Lake Aircraft, Inc., builders of the
amphibious Skimmer, for which heense
rights were obtained from Colonial Air-
craft Corp. (AW Nov. 2, p. 118), has
opened production facilities in a former
fabric milling plant at Sanford, Me.
John F. Stayer, Lake Aircraft president,
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said  the company has purchased a
hangar at Sanford Airport. Iirst flight
of a Lake-built Skimmer will be made
shortly.

U. 8. women pilots will compete Apr.
29 at Miam, Fla., in the 10th Annunal
All Woman's International Air Race.
lsvent is sponsored by the Florida Chap-
ter of 99, women’s pilot organization,
and the Republic of El Salvador, where
the 2,600 mi. race will terminate. The
race is open to women holding an FAA
private license and having at least 50
hr. of cross-countrv time and 10 hr.
in the plane used for the event.

Flight tests of new RHJ-6 high-per-
formance sailplane, designed for glide
ratios mm the 40s, have been started by
designer-builder and national soaring
champion Richard H. Johnson at Grand
Prairie, Tex. RHJ-6, which spans 58
tt., has a new airfoil, especially designed
for gnru] laminar Aow behavior and h[gh
liftt cocfhcients by Dr. Eppler, of Stutt-
gart, Germany,

IFirst retail customer for the Beech
Queen Air twin engine executive trans-
port 18 Rochling Iron & Steel Co., of
Volklingen, Germanv. Ohio Aviation
Co., Vandalia, is first domestic distrib-
utor to take delivery of a Queen Air.

'Omega-design bellows for

precision instrumentation

B.I. Goodrich now manufactures bellows and
bellows assemblies to customer requirements.
Convolutions shaped like the Greek letter
Omega () equalize stress, result in extended
service life. The design also improves accu-
racy, provides a more linear deflection output,
Write for new brochure,"Seamless Bellows

. and Bellows Assemblies™.

B.EGoodrich

aviation products
Dept, AW -4 B, Akron, Ohio

ACTUAL
SIZE

17, Ontario.

millia mperes

DIRECT CURRENT

MM-1 MEDALIS

Todoy's most readable, modern minia-

ture meter. Shielded — no error from

magneltic panels, Rugged Morion Coax- =
ial mechanism. Max. weight 1.6 oz. Ta® " 8= resred iiad
all stondard ranges, various colors.

Single hole mounting. Data on request,

Marion Instrument Division, Minneapolis-

Honeywell Regulater Co., Manchester,

Mew Hampshire, U.S.A. In Canada,

Honeywell Conlrols
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East Germans Rebuild Aviation Industry

By David A. Anderton

Leipzig—East Germany's small air-
craft industry is working toward
technical independence from Russia
and is driving to establish solid export
markets for its widening range of
products.

Industry technicians and manage-
ment are rebuilding the laboratories and
institutes to carry the future research
and development load, instead of de-
p-:ndinfg on Communist help for every-
thing from wind tunnel time through
raw matenals to flight-test instrumenta-
tion.

Sales teams of Technocommerz, East
German export organization charged
with handling aircraft trade, have
visited many of the world’s “airline”
countries, armed with brochures of the
Type 152 transport (AW Mar. 21,
p. 76). And though they are reserved
about specific data, they would like it
known that there is a small twin-jet
transport, the Type 155, coming up,
and perhaps either a helicopter or
trainer powered by a Pirma 017 gas
turbine (AW Apr. 4, p. 95).

These developments are all on the
credit side. But among the debits are
the rigid framework imposed on the
country’s industry by its membership
in the Communist bloc, the con-
tinuous trickle of technicians and

WEST GERMAN
REPUBLIC

;I AN/EW n Eapor! Sales
iy POLAND:

engineers who flee westward, and the
tremendous need for workers of all
types all over East Germany which
imposes limits on the numbers of
workers available for the aircraft in-
dustry.

Some Western observers believe
that the industry will continue to
shrink to the point where it will have
to be closed down entirely for lack
of native technicians. But the value of
the East German aircraft industry us
an instrument of national policy and
propaganda is so high that the majonty
of Western observers believe that some-
how workers and work will be found.
They point out that when the in-
dustry had absolutely nothing to start
with, the Russians supplied every-
thing necessarv including drawings for
a license-built airplane and its power-
plant. This could happen again.

Past performance of the industry is
impressive considering its brief history.
Engineers built about 100 twin-engine
Russian-designed Ilyushin 14P trans-
ports and exported many of them to
Bulgaria, China, Rumania, Hungary
and North Vietnam. With them went
German-built Asch 82T piston engines,
increased in both power and time-
between-overhaul from the  original
Russian production. Their sailplanes
have been exported to Denmark, Fin-
land, Syria and Russia and are going

Ludwigifalde: Turbojet Production

Schldad it Gropnd Egulpment,
Tromsport Overhoul

Lemmolsch: Sailpione Development

oy~ Orasdan; Transport Aireralt
Y /// Development ond Produciion

Plrag: Twbeél Developmat

Korl-Mary-Stadt: aircralt Equipment,
Figlon Engine
Pioduction

LOCATIONS of East

an aircraft industry factories are shown. Six manufacturers, one

export organization and research and supporting institutes comprise the industry.
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through certification checks in Holland.

Present project—the Type 152 58-
seat transport powered by four Pirna
014 turbojets—is the industry's pride.
[t 1s entering production, perhaps a
dozen are on the final line with two
near flight test, and the engines de-
veloped for the plane have passed the
East German type test and have been
cleared for flight,

Development of three small gas tur-
bines for industrial and aircraft use is
well along. Three sailplanes are being
built in small production quantities.
[nstrumentation, communications and
navigation sets, ground support equip-
ment and airport material have been de-
signed and are being built.

For the future there are reports of a
Type 155, a 30-seat twin-jet transport
layout, and of a trainer or helicopter
powercd by one of the small gas
turbines.

S1ix manufacturing companies, one
cxport orgamization and a group of
research and supporting institutes make
up the East German aircraft industry.
In addition, other manufacturing or
scientific organizations whose products
bear on airplane construction also con-
tribute to the over-all structure of the
industry.

Administrative organization for the
aircraft industry is called the Vereine-
gung Volkseigener Betriede Flugzeugbau
(VVB Flugzeugbau), which can be
translated roughly as the United
People’s-Owned Organization for Air-
craft Construction. Each individual
factory is designated with the initials
VEB, for Volkseigene Betriebe (which
means People’s-Owned Organization),
and a place name for geographic
location.

These manufacturing companies
comprise the bulk of the industry:

e VEB Flugzengwerke Dresden, respon-
sible for the development and produc-
tion of transport airplanes. gunent
production is the Type 152 transport.
e VEB Entwicklungsban Pima, respon-
sible for development of turbojets and
small gas turbines for aircraft and in-
dustrial uses. Current projects include
the Pirna 014 engines for the Type
152, and three small gas turbines of IEE
Pirna 017 type.

e VEB Industriewerke Ludwigsfelde,
responsible for the production of turbo-
jets and small marine engines. Pirna
014 is being built here.

e VEB Industriewerke Karl-Marx-Stadt,
responsible for the development and
production of equipment for transport
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aircraft and for the production and
overhaul of piston engines. Current
projects include building the Russian-
designed Asch 82T piston engine under
license.

e VEB Maschinen-und Apparatebau
Schkeuditz, responsible for develop-
ment and production of ground equip-
ment for transports and airports, as well
as overhaul of transport aircraft. Cur-
rent work probably includes overhaul
on the fleet of East German Deutsche
Lufthansa.

e VEB Apparatecbau Lommatzsch, re-
sponsible for the development and pro-
duction of gliders and sailplanes, Pres-
ent work load includes the “Lehrmeis-
ter” and “Libelle” sailplanes.

[Export contacts and the sales for the
entire aircraft industry are made by
Technocommerz GmbH., of Berlin, one
of several government agencies charged
with administering the state’s monopoly
of foreign trade.

Research Agencies

Part and parcel of any country’s air-
craft industry are the research agencies,
Germany has a long tradition of the
“institute,” a group of scientists, gen-
erally with some academic responsi-
bility or connection, who work in the
areas of basic or applied research. In
Fast Germany, there are five of these
institutes, grouped together at Klotsche
near Dresden as the Forschungszentrum
der Luftfahrtindustrie (Research Center
of the Air Transport Industry). Indi-
vidual institutes deal with aircraft con-

struction, powerplant development,
general technology, equipment, and
materials.

This group has a central documenta-
tion organization, the Zentralstelle
fiir Literatur und Lehrmittel (ZLL),
which publishes research reports, the
industry’s vearbook, standards, manuals,
and a magazine. The ZLL also sup-
plies instructional models of engines or
systems, i:'!-:'.ﬁiﬁns and builds training
aids, and produces slides and hlms as
visual aids to instruction.

Linked to these institutes through
the common goal of research projects
arc laboratories established within the
framework of a specific factory. One
example is the Aerodynamics Labora-
tory of the VEB Flugzeugbau Dresden.
The original vertical tail design of the
Type 152 transport was built on a flying
testbed—type unspecified—and  flight-
tested by that laboratory to get a com-
parison between flight and wind-tunnel
data.

Incidentally, it has been a long time
since such a fundamental acrodynamic
design problem as a vertical tail layout
has had to be solved on a flying testbed
in the West. That particular approach
gives one clue as to the state of the
aerodynamic and flight-test art in East
Germany, and perhaps even in Russia.
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The difficulties faced by East Ger-
many in rebuilding the aircraft industry
were many and varied and not all of
native ongin.

First, after World War I1 nothing
was left of the many factories that
once turned out powerplants, airframes
and equipment for the Luftwaffe.
More than 60% of the wartime indus-
try was concentrated in what is now
East Germany, including such impor-
tant installations as the underground
V-2 production line at Nordhausen, the
Junkers turbojet production plants in
Dessau and Berlin, and Peenemiinde,
with its famed rocket and aircraft de-
velopment areas.

But American and British bombers
combined with Russian artillery and
ground forces left verv little intact by
V-E Day. What was left was svstemati-
callv looted, wantonly destroved or
physically transplanted by the Russians.
Technicians, engineers and scientists
fled West or waited for the Russians
to catch up with them. Those who
waited were considered part of the fixed
installations and also physically trans-
planted.

Second, as a matter of fixed policy,
there is no competition within the
Communist countries. Division of labor
projects is agreed beforechand, and
“unanimously’” approved by the vari-
ous governments involved.  Thus,
Russia handles all research, develop-
ment and production of military air-
planes and missiles, plus the space pro-
gram, and also heavy transports.
Czechoslovakia  develops  lightplanes,
trainers and sailplanes, and has worked
on further development of the Ilyushin
14 series, in addition to which it pro-
duces military airplanes—notably the
MiG-15, -17 and .19 senes and the
11-28 bombers. Poland produces sail-
planes and sport planes.

18

EAST GERMANY'S Type 152 four-jet transport is mounted in a frame for structural test
in a structure laboratory adjacent to the main assembly area at Dresden-Klotsche.

East Germany's share is in low-
thrust turbojet development and short-
range transports. Sailplanes, piston en-
gines and the ubiquitous [1-14P are also
produced by East Germany.

These projects create marvelous
propaganda opportunities. Spokesmen
for the Fast German aircraft industry
can truthfully say that thev build only
for peace, unlike their Western neigh-
bors. But what they can’t and don't
say is that they aren’t allowed to build
anything else, and that—given the
chance—they would be off in a minute
to build military airplanes and mis-
siles.

Glider Training

Official line is that the East German
aircraft industry only started to rebuild
in the middle of 1954. But the irre-
pressible Germans—both East and West
—have had a habit of jumping the
gun, First tentative steps toward re-
building were taken, as before, with
gliders. A Society for Sport and Tech-
nology was formed in 1952 in East
Germany to give training, facilities and
equipment for what are called “tech-
nical sports.” The list would include
gliding and parachuting, as examples.

Gliding enthusiasts had been comb-
ing the ruins of old hangers and
factories, and had come up with a few
old sailplanes. These were rebuilt, and
flown from the old training arcas. The
wartime gliding schools were reformed,
repaired and reopened. New schools
for gliding instruction started in
Mechlenburg, near Berlin, and in
Thuringia and the Harz mountains.
One year later production of gliders
was in full swing in East Germany,

But powered aircraft had to wait.
Work finally started in that area in
1954, almost completely with Russian
aid, materials and facilities. While the
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Announcing...

AVIATION WEEK has heen officially designated

to publish in its May 2 issue the 21st edition of “Air Trans-
port Facts & Figures”, a publication of the Air Transport
Association. “Facts & Figures’ contains the official operat-
ing statistics of Association members and will detail the
impressive picture of air transport industry progress.

AVIATION WEEK's transport editorial department will sup-
plement “Facts & Figures™ with staff articles covering key
subjects on airline and air transport development. . ...

Jet Transports « Operations
Maintenance - Financial Trends
Here is an opportunity to advertise in an issue that will
receive the attention of air transport industry men through-
out the year, If your business is equipment, materials or
services for air transportation, this is one issue to schedule
today. Regular advertising rates apply.

Circulation: ABC Net Paid — December 1958 — 75,668
Current issue paid — 78,330

Aviation Week

wnd Space Technology

A McGraw-Hill Publication, () 330 West 42nd Street, New York 36, New York 4T}

Russian contribution is now being
soft-pedaled throughout East Germany,
there was a time when it seemed im-
possible for their spokesmen to muster

enough praise for what their “big

brothers” had done so selflessly,

Most enthusiastic acknowledgement
of East Germany’s debt to Russin was
voiced some months back by Prof.
Brunolf Baade, designer of the four-
jet Type 152 transport. Baade pointed
out that the rebirth of his country’s in-
dustry and the development of the
projects on which they rebuilt their
factories and staffs could not have been
dome “. . . without the help of the
Soviet Union.”

Baade’s comments may have been
colored by the fact that he was speak-
ing on the anniversary of Russia’s Octo-
ber revolution, a date reserved by
speakers all over the Communist bloc
for extravagant praise of Russia,

Baade emphasize that the technical
cadre forming the nucleus of the reborn
aircraft industry was trained in Rus-
sia; . . . hundreds of [East] Ger-
man scientists, engineers and techni-
cians had the opportunity to work
further in this specialized feld, collabo-
rating in technical advancement. .

“Complete train-loads of highest-
value materials, instruments and
equipment were sent to us by the
Soviet Union . . . a large amount of
technical data, experience, special
technologies, calculabng  met ods,
standards, material specifications, re-
scarch reports etc. . . . All this the
Soviet Union put cost-free at our dis-
posal, whole wagonloads full! Even fur-
ther, [Russia] has given us the use of
scientihe institutes for carrying out re-
scarch and consulting.”

Other specific aid mentioned by
Baade included shipments of large
quantities of aircraft construction ma-
terials, license rights for the Il-14 twin-
engine transport, use of Russian wind
tunnels and other laboratories and ma-
terials, instrumentation and equip-
ment for the Type 152.

So out of the rubble of the Third
Reich rose the rebuilt aircraft industry
of East Germany. The foundations
were Russian, but the superstructure
was built with local help. Details of
factory location and size, numbers of
workers or quantity of production are
hard to come by, and so it is difficult
to make any valid estimate of the over-

all position of that industry today.

But some facts are available by which
to judge both state of the art and the
status of production developments:

e Final assembly area at VEB Flug-
:-f.ugucrl.e Dresden s about 300, 000

ft., under a single roof in Hall 22.
ThE arca is 557 ft. long, 541 ft. wide
and the clear space below the ceiling
beams is 88.5 ft. high. Final assembly
of the T1-14P has been completed here
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and the frst few Type 152 transports
are on the line. About 600 workers
were employved during the final assem-
bly of thE [lyushin design; probably
more will be used as the Tvpe 152
builds up to peak production.

e Production of the Russian-designed
Asch 82T engine, now in its seventh
modification, was begun in 1956 at
VEB Industriewerke Karl-Marx-Stadt.
Russians have never revealed figures on
the engine life, but non-Russian users
have said anything between 200 and
400 hr. was pretty good. German-built
engines are getting 700 hr., have been
run at 900 hr., and are aiming at the
latter figure for the next certification.
Power rating of the engine has been
mcreased, ﬂthﬂugh not by such a large
margin. Engine is hﬂ'-tlt‘.l]h' a 14-cylin-
der twin-row 1,900-hp. unit developed
from the Pratt & Whitney Twin Wasp.
® Production of the I]_vushh 14P began
sometime in 1956, and the fArst com-
plete airplane was shown at the Leip-
zlg Technical Fair in the spring of
1957, No. 50 production airplane
rolled out of the shop in October,
1958, and the last of the series came
off the line at the end of 1959. As-
suming the figure of 100 airplanes is
correct, then production could have
been at the rate of about three per
month, not a very high rate for what
is essentially a Enm*mr 240 with Doug-
las DC-3 performance.

Future Plans

With the phasing out of the Il-14P
and the Asch 82T-7 powerplant, the
industry is free to concentrate on the
Type 152 and the Pirna 014, working
on one airplane and one engine at a
time. Tt would be logical to follow this
with a smaller transport like the Type
155, still powered by the Pirna 014, and
cither a trainer or helicopter powered
by a Pirna 017 engine, to make up the
labor differential between the Type
152 and the Tvpe 155.

Spokesmen for the industrv empha-
size that they don't want to talk about
projects while they are still on paper;
they prefer to present data when the
airplane has Aown. For this reason,
thev are secrctive about future plans.

But thev say they would not be
doing their jobs if thev did not have
active project studv groups considering
every possible tvpe of endeavor for
their industrv. One spokesman indi-
f:a’tEd that there were several projects
in the transport area currentlv under
study, but he was vague when asked
if they were all paper variations of
what would eventually be the Type
155 layout.

But the future of the East German
aircraft industry will not be one of the
industry’s own making. They will have
to conform to the pattern of non-com-
petitive developments within the Com-

munist bloc, compete for labor with
heavy construction and chemical in-
dustries, with shipbuilders and trans-
portation.

They will have to develop native
technical talent fast, partly because
they are losing steadily to the West,
and partly because of their mistaken
political concept that it is more
blessed to work with the hands than
with the mind. There are very few
high-grade engineers or scientists left
in the Eastern area, and those who are
there are overworked, responsible to
political directives as well as scientific
programs, and not able to keep cur-
rent with developments in any coun-
tries outside the Soviet bloc.

This complete lack of touch with
the West produces some naive atti-
tudes, such as an engineer from East
Germany who asked—senounsly—if the
West had any jet transports now in
service, It also explains such deals as
the purchase of three sets of electrical
equipment for the Type 155 airplane
frum English Electric (AW Mar. 14,
p- 34). An a.c. aircraft system is still
bevond their ken.

The East German attitude also 1s
conditioned by politics, obviously. The
industry people feel that theirs is the
world's ::mhr true industry, singled out
because a “farmers’ and workers' state
only builds for peace.” They blame the
U.S. and Great Britain for destruc-
tion of their countrv and wartime in-
dustry, and conveniently forget that a
major portion of the blame rests on
Rulismn shoulders. They speak of the
“op urtumtv their engineers had to
study in Russia after the war, when
the only alternate for those engineers
was the risk of death.

This pohitical athitude 1s linked to
the rebmlding of the aircratt industry:
“We can succeed,” sav these Ger-
mans, "‘because we have the true mis-
sion.” Looked at from a viewpomt of
cold commercialism, they couldn't
stand a chance of competing with the
Western manufacturers, selling a trans-
port against the vears of experience
racked up by Douglas, de Havilland or
Sud Aviation.

But because price means nothing
when the state has a monopoly of for-
cign trade, because deals can be ar-
ranged to trade airplanes for sugar or
coftce beans or long-stapled cotton, and
because of the natural loosening of
trade barriers the world over, the East
Germans may succeed in  breaking
through the borders imposed on them
by their political 1deology.

“l don't worry about them as com-
petition in direct 'EL”.IHg said  one
American engineer. “But they just
might get out somewhere and dilute
the market and keep us from draining
off some of that money. And we can't
use any sugar this year.”
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Mew Aero Yan Collapsible Shelter

BII3-AC

AERONCA DESIGNS, TOOLS AND PRODUCES NEW CONCEPTS IN
LIGHTWEIGHT HIGH-STRENGTH AIR TRANSPORTABLE SHELTERS

Created by specialists in aircraft and missile weapon systems and sub-systems,
Aero Van airborne shelters feature extreme versatility for world-wide appli-
cations. These new shelters achieve superior strength-weight ratios as well as
interior flexibility through new design and construction concepts. In addition,
they are designed for ease of modification and low-cost mass production.

Rugged all-purpose Aero Van shelters have been subjected to severe struc-

tural, environmental and suitability evaluation tests conducted by Armed
Forces testing agencies,

Whatever your GSE shelter requirements, Aeronca can provide a “packaged”
capability . . . from original concept to finished product . . . to meet your
specifications. FOR DETAILS, WRITE FOR BULLETIN AS-103.

ANOTHER CURRENT GSE PROJECT AT AERONCA ...

manufacturing corporation
1714 Germantown Road « Middletown, Ohio

Openings for creative RED Engineers with
Missile-Space experience. Write to 0. E.

Chandler, Mgr. Professional Employment,

These photos show performance les!s on a production model of new toctical sheller for "“Jupiter’' [RBM,

Lanphier Details Views on Defense Needs

(Thomas G. Lanphier, [r., recently re-
sgned as vice president of Convair [AW
Feb, 29, p. 27] to begin a public campaign
for a stronger national defense program. His
first major policy speech was made to the
National Press Club i Washington, D. C.
Because it is the most comprehensive expres-
sion af Mr, Lanphier's views on this subject
to date, Aviation Week is publishing the
complete text of his remarks. )

As background text for my remarks
today, | th: a quote from a fellow
Republican and one-time President of
the United States: “1 wish to point out
that the argument now often advanced
as to the propriety of criticizing the
President, without reg ard as to whether
the criticism is or is not just, has no
warrant either in historv or on the
erounds of public morality.” So said
Ihf:mlﬂn: Roosevelt, while he was in
the White House.

My comments this noon have to do
with the present incumbent of that
establishment. I believe President Eisen-
hower to be an honorable, well-inten-
tioned and amiable man, historically
deserving of America’s homage for serv-
ices rendered in other vears and other
wars. I also believe him ta be mortal, fal-
lible and culpable, if he has not com-
petently led us to this point in history,
And I do not think he has.

Out of Tempo

Generally, 1 believe he has hstened to
the drums of a bvgone dav—out of
tempo with the space age. He has de-
fiulted his responsibility to modermize
our or r."l'l'l]i-]tll_'ﬂ'l ﬂ'l'ld our pl)]ltli‘h EHI
SITVIV J% and progress in a world swarm-
ITlg '“]I_-]-I COMIMUISIn.

Specifically, 1 believe his defense bud-
gets, particularly the last several and
L'lIIHHIILIhT'Ig m the current one, have
been and are based on a dangerous
rationale. A rationale 1 believe the
Chief Executive of our government does
not have the nght to take i this era
of push-button deliverv of hvdrogen
bombs, in which an underestimate of
the enemy, however shight, could be
fatal to our nation's freedom—if not its
life.

Before describing what 1 believe to
be the President's rationale, 1 would hke
to make a statement of fath 1n my
countrv. [ believe the Umted States
could, if it took appropriate extraordi-
nary action, make it through the sixtics
unbombed and could maintain through.
ont some measure of the freedoms we
1o L'T-l'[mjl.'.

IFurther, 1 believe we could, by the
end of this decade, be in a position to
move toward the restoration of inter-
national sanity i the world. To wat:
we could again be strong enough to
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argue effectively for some measure of
arms control.

Meanwhile, 1 look at the current rel-
ative inventory of World War 111
weaponry, as between communism and
what we call the “free world,” and 1]
find little encouragement for optimism.
We are not armed nor arming ourselves
sufhiciently nor appropnately for ultra-
modern war, [ repeat: [ think we could,

|  ThomasG. Lanphier, Jr., who recently
resigned as vice president and assistant to
the president of the Convair Division of
General Dynamics Corp. in order to
freely challenge Administration detense
policies, is a former member of the Air
Force Scientific Advisory Board and,
from December, 1949, to May, 1950,
served as Special Assistant to the Secre-

tarv of the Air Force for Research and
Development.

Mr. Lanphier, son of a West Point
classmate of President Eisenhower, also
served as special assistant to Stuart Sym-
ington, then chairman of the National
Security  Resources Board, from  Nlay,
1950, to Mav, 1951, and rcpresented
Mr. Symington on the National Security
Council senior staff. He resigned from
this position to join Convair as assistant
to the president, becoming a vice presi- |
dent of the irm in November, 1951.

A former newspaperman and past
president of both the Natiomal Aero-
nanitics Assn. and Air Force Assn., Mr.
Lanphier flew more than 100 combat
missions in the Sonth Pacific and another
12 in the European theater as an Air
l*‘nm. pilot in Waorld War 11, destroy-
ing 7 Japanese aircraft in air-to-air com-
hat and another 10 on the ground. He

cluster, Distinguished Flving Cross with

cluster and Air Medal with five clusters.
| A graduate of Stanford University,
Mr. Lanphicr became managing  editor
of the Idaho Daily Statesman at Boise
| after leaving the Air Force in 1945, Be-
fore the war, he had worked as a reporter
for the former San Francisco Daily News.

holds the Navy Cross, Silver Star with I

but we are not doing so because of a
national sclf-delusion that, it we keep
talking about peace—we must be at
peace.

Actually, World War Il has been
on, who knows how long? \Whether it
began over 40 years ago, or during
World War II, or with Korea, or Hun-
garv, or with the Sputniks, 15 a moot
point. It is on—and we are losing it.
Losing it for many reasons—the princi-
pal one: our people and our President
don’t acknowledge it is being waged
against us. We are losing it during the
phase we are best equipped to win, and
the only one we can win: the deterrent
phasc.

We have the latent ingenuity and
spirit to effectively arm and keep our-
selves armed to deter aggression against
our allies and ourselves. But we are
not doing so.

The opinion 1 am expressing 15 not
singular with me. There are many
people in the sciences and in the defense
industry and in government who agree
with me to varving degrees—including
the maximum. Not too many feel they
can speak out about it. Those who do,
experience varied reactions. Outspoken
critics in the defense industry are labeled
“mumtions mongers’ and discredited
as self-serving, Critics from the Con-
oress are dismissed as partisan.

Critics in uniform, like Gens, Ridge-
wav, Gavin, Medars, Tavlor, and per-
haps, Adm. Carney, find themselves
undecorated casualties of a war their
fellow-citizens dont even recognize.
And ofhcers like LeMay, Hayward,
Schriever and Power, while not vet
casualties, certainlv must be listed
among the walking wounded.

\What the form of rejection mav be
of mtramrural critics like Robert Lovett,
Robert Sprague, Thomas Watson and
Dr. James Baxter is not vet apparent,

Incidentally, if men such as these are
dismissed as authoritative critics m the
defense arca, who 15 to cnticize i this
arca? And to whom does the President
look for guidance in this area?

Weapons Revolution

[ have samd we are not armed, nor
arming ourselves appropriately for the
war being waged upon us, | believe this
is because our people and the Adminis-
tration have not recognized the revolu-
hion in arms which Iua occurred over
the past decade and a half and the con-
current revolution in techniques of war-
fare as introduced by the Communist
ileology.

[n this new category of weapons, I
would include, in the hrst instance, a
national political philosophy: that 1s,
the attitude of a nation about itself
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PROJECT: MISSILE FROM UNDER THE SEA
FILTER APPLICATION: PROTECT HYDRAULIC CONTROLS
FILTER: PUROLATOR

Controlled Hight of the Polaris missile —from submarine
to target —depends entirely on the instant response and
pertectaccuracy of its complex hydraulic control circuits.

These hydraulic control circuits presented totally
new filtration requirements. Lockheed Engineers pre-
sented these stringent requirements to Purolator —and
Purolator met them with unique new designs so success-
ful that Purolator filters are an integral part of every
Polaris missile,

The filters that protect the Polaris are just one exam-

o

Filtration
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For Every Knoun
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ple of the kind of imaginative engineering that’s a spe-
cialty at Purolator. Purolator engineers have developed
filters, in every known medium, to handle temperatures
from —420°F to 1,200°F —pressures from 0.000 to 6,000
psi—How rates from a few drops to thousands of gallons
per minute—filtration from submicron to 700 microns.

These same engineers are ready to work on your
problem. A descriptive letter with blueprints will
receive their prompt attention. Address Purolator Prod-
ucts, Ine., Dept. AW2015, Rahway, New Jersey.

PURQOLATOR

PRODUCTS, INC.

RAHWAY. NEW JERSEY AND TORONTO. ONTARIO., CANADA

and 1its place m the world of todav and
tomorrow, In this respect, the USSR
has an effective and aggressive athitude
toward a clearly understood objcctive:
world domination. In this same cate-
gory, the United States has, as best 1
can determine and dehne it, the “good
life™ as a somewhat ephemeral national
ohjective,

The second weapon more aggressively
used by the Communists than by us;
Fducation. While we appropriatelv em-
phasize moral and cultural education of
our children, we leave it at that. Mean-
while, the Soviets stress technical and
scientific education in helds pertinent
to their objective and nclude, among
other thimgs, our language, as well as
that of other nations alien to them.

A third weapon: Economics. Here
we presume ourselves to be strongly
the combat and pr:}]nhh Lnrru.l'h 500,
However, here agamm, communism
selects the economic fronts it considers
pertinent to its objective, then puts up
at least an T PIEssIve facade in these
selected areas.

The fourth weapon: Propaganda.
[ronicallv, on this front we, the greatest
ady Lrtmng mation mm the world, are
time and again beaten in the contest for
the world’s attention and respect. The
Communists shrewdly and deliberately
advertise their technological accomplish-
ments i space and elsewhere. And they
brandish their missiles and other forces
in consonance with their political pro-
grams and objectives.

A fifth category of weapons, and one
which the President specifically rejects
as such: Outer Space. Publiclv contra-
dicted though he has been by his
propaganda cxpert, Mr. Allen, and his
chiet scientihc adviser, Dr. Kisha-
kowsky, the President continues to
read us out of the competition n this
ercat new frontier, and allows our
military and non-military efforts in this
held to drift along, formally uninte-
grated.

The final category of World War 111
weaponry: The physical military wea-
pon systems: Hydrogen-bomb-carrving
[CBMs, manned Immhtrh and ml:r-
marines, and svstems for defending
agamst them, to the extent there can b
such systems. Also, the more conven-
tional (though with ingenuity, they
need not be so) forces m:u.iu:l to deter
limited aggression.

In the tace of communism’s vigorous
exercise of weapons on all these World
War 111 fronts, we must excel at least
i this last categorv—if we are to sur-
vive., And we must, over the long pull,
excel in all the others. However, if we
do not stay physically strong Jf|11'-. vear
and next, we do not 5t¢n alive and free
enough to prosecute the contests on the
uﬂu:r fronts. It is theretore in this
category of physical weaponry that I
would lodge my speaific criticisins today.
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Cape Canaveral, Fla.—Atlas-Able V
lunar orbiter probe, which National Aero-
nautics and Space Administration plans
ta laanch this snmmmer, will be similar
to the Atlas-Able IV pavlead, but it
will not have a television-type scanning
systeni.

Television svstem, which was to have
scanned the lunar surface as the Atlas-
Able IV probe orbited the moon, has
been excluded from the Able Vo opay-
load, apparently becanse of the relatively
poor quality of the picture it could re-
produce. Stanford University VLF radio
wave propagation experniment also  has
been withdrawn from the program, and
a plasma sensor has been added that will
mdaisure I““-' l'."flfll.‘Ig}' l]UTtiE‘I[.""i-

NASA has ordered two Atlas-Able
launch vehicles similar to the vehicle
which fatled in its attempt to linch the
lanar urhih: probe last November (AW
Dece. 7, p. 31) They will be equipped
with u]ulhml pavloads, with the second
serving as a h'.IL'I-:up far the frst launch
attempt. Should the first launch be suc-
cesstul, the agency may decide to vary
the experiments in the second payload to
return a wider variety of data from the
two flights.

Atlas-Able V |

Judging from his budgetary inatten-
tion to Hlul]_ the l‘ruldLllt does not
realize that the United States must
maintain a viable strength i three cate-
gories of physical weaponry, each equally
important over the long haul, and cach
overlapping the other to some degree.

These categories are: An invulner-
able deterrent agamst massive attack, a
limited war deterrent and a home guard.

Deterrent Capability

As to the status of an invulnerable
deterrent—our  deterrent 15 mdeed, as
the President has described it “incal-
culably powerful” but 1t 1s not inval-
nerable. It concurrently consists of less
than 100 static aiming points for an
enemy equipped with Tallistic missiles
fired cither from Russia or from off-
coast submannes.

Such bombs as we have -11Liilrll:nh,' for
retaliation are chieflv lodged in Jand-
based manned bombers Hi‘ll]{]ll'i":" on less
than 100 SAC bases here .Jml abroad.

\We have no wamnimg of missile attack
from Russia and will not effectively have
for several vears. We have no active de-
fense against missile attack from sub-
marmes or from Russia, and will not
have for manv vears, if ever.

We do not vet have our own [CBMs
as a signihcant part of our deterrent.
The Atlas, while testing out satisfac-
torily, is not currentlv planned in sig-
nificant operational numbers and de-
ployment for another two vears. Our
entire ICBM force now in operation

affords only onc soft aiming point to
the cnemy.

The Titan, which is just beginning to
prove its quality, 1s even farther than
the vear or so bevond the Atlas that the
Admimistration has indicated 1t will be.

Mobile ICBMs—the Polaris and the
Minuteman—are highly desirable when
thev are finally imt] ible, but are limited
in performance even then and will re-
main limited as long as we continue to
restrict  ourselves  from  underground
testing,

These mobile svstems will not, by the
way, be {:pudrlmhﬂ at the earlv dates
advertised for them. For instance, to
sav that the Polans weapon system coms-
plete with submarine, crew, missiles and
assigned target will be operational this
vear, barely frrm vears after acceleration
—15 well known to Soviet and American
missile professionals to be optimistic by
at least two years. The Atlas, for 1n-
stance, 1s now in its sixth vear of accel-
cration and is just becoming qualitat-
wvelv operational—as onginally scheduled
on the highest priority in 1954.

As to our limted war capalnlity, it is
useful only in non-combative situations,
such as Lebanon.

Even including NATO, we could not
and cannot handle a Berlin on a local-
ized basis, as President Fisenhower him-
self acknowledged last spring. You will
recall he allowed we conld not match
possible aggression by East Germany
with conventional forces. When asked
what we might do with the big bombs,
he observed: “We will face that when
we come to it." As 1 understood him,
he left us with two alternatives: Capitu-
lation or national suicide. And I doubt
many of vou would disagree with him,
at least in the current -:hm.m: of our
national attitude, if he chooscs not to
exchange nuclear weapons with the
Russians over Berlin,

In this regard, the current budget
reflects presidential culpability in not
including significant fum:lmg for airlift
and for Hlu initial development  of
devices which could be afforded the
Army and Marines to render them ef-
fectively deterrent in a limited war situa-
tion against the Communist hordes.

As a result, the President goes to
Paris in June even weaker, in an armed
sense, than he was before Khrushechev
hited his ulhimatum over Berlin last
spring. He could warn Khrushchev that
an incident involving Berlin would
causc us to arm for limited wars bevond
Berlin, But Khrushchev, noting how
quickly this same Administration mini-
mized our limited war strength after
cessation of the Korean war, might not
be too impressed with this argument.

As to our home guard—we ﬁm'f: noth-
ing. No national program for fallout
shelters. No program for converting our
farm surpluses to a sigmhcant element
of the deterrent; a World War 111
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The EI Mode! 800 True Ams Digital Voltmeter

RMS

DIGITAL VOLTMETER

This revolutionary instrument incorporates a

unique temperature stabilized diode

network, operating on the square law principle, to vield a true rms voltage reading,

regardless of the AC wave form or DC. No hot wire elements of any kind are used.

All-electronic, totally-transistorized

0.1%, accuracy for crest factors up to two

0.19%;, response from 50 cps through 5KC
and at DC

Higher frequency response (at least
10KC) at reduced accuracy and for certain
waveforms

3 second balance time, typical

Calibration accuracy held for minimum
of 30 days—typically much longer

Automatic ranging

Aslk your nearest ET

sales office or representative for

complete information today!

Accuracy:

Balance time:

Range:

SPECIFICATIONS

Within the range and frequency capability of the instrument,
RMS value of crest factor not exceeding two will be indicated
to =0.19% of reading or two digits, whichever is greater,

The instrument accurately accounts for:

Harmonic components 50 cpsto 5KC 0.19 or 2 digits
Sinusoidal response 20 cps to BKC  0.19;, or 2 digits
Square wave 50 cpsto 1KC  0.19; or 2 digits
Triangular wave 50 cpsto 1KC 0.19 or 2 digits
DC (no polarity sense)

Accuracy maintained 30 days without calibration adjustment.
Above accuracies after 45 min. warm-up time.

Automatic ranging, 1 volt to 999.9 volts with manually
selected 0.1 volt to 1 volt range.

Typically less than 3 seconds. Maximum 5 seconds per range.

Temperature: 0° to 50°C.
Power: 60 cps, single phase, 125 watts
Dimensions: 19" wide x 834" high x 20" deep.

Electro
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Saab J35A Druken Jnms in Swedlsh Defense EIEI‘EISE

Swedish Saab J35A Draken double-delta jet interceptor (AW Feb, 1, p. 50) takes off during a three-day air defense exercise over central

Sweden, involving 250 planes.

plete unit, the F13 Wing at Nortkoping, has been equipped with J35As.

weapon the Soviets do not have, by the

Wiy,

The governor of New York appears
to be the only executive of high stand-
ing in the nation with principle and
guh Ln:mgh ko press this 1ssue in his
own baithwick, It is ronic that Gov-
crmor Rockefeller, with much to lose
politically, does push the civilian shelter
program; while President Eisenhower,
with nothing to lose, does not.

We are not sufficiently armed in any
one of these categories; an invulnerable
deterrent, a limited war deterrent or a
home guard—let alone all three.

The fault for this lies basically with
all of us, Yet the person who represents
us, and who is responsible to us for our
defense, 15 the President. Owver the past
vears, with the best intentions i the
world, he has led us mcompetently to
a point where we are in jeopardy of our
national life.

He has done this by not recognizing
that we were in World War 111, Hence,
he has put budget-balancing above all
and, as a result, “business as usual” 1s
the watchword m our land. And busi-
ness 1s pretty good.

Partnﬂmtmllh we did not worry
about halancing our budget during
World War IT vet we are considerably
worse off now than we were then, n
terms of a direct threat to our homes
and families and freedoms.

I'tom this attitude—balance the bud-
get! We are at peace!—has stemmed a
serics of rationales, all of which are

dangerous.
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We have consistently tended to base
our cstimates of the enemy's missile
and space cfforts on our own peacetime
rate of effort or less, with resultant in-
tellipence estimates far lower than hard-
headed logic should give the enemv.

IFor instance, Secretary NMcElroy said
last winter our government estimated
the Soviets would this vear, and for the
next two vears, have only three times as
many [CBMs as we ::Inmu] to have
within that same |:-Lru1n:1 In so doing,
he downgraded Soviet production and
aperational training capabilitics to a
degree startling to any professional
ThL missile business,

Since were were scheduled to have
and will actually have, only a handful
of TCBMs np:,}ltimnl this vear, M.
NMcElroy imphied that Russia would
only have three handfuls by this same
time., It is more likely their lead in
[CBNIs this vear is several times a ratio
of three to one. It could well exceed
the 150 ICBMs Gen. Power has con-
servatively estimated 15 all they need
to wipe out SAC,

For instance, had the United States
fired the Sputniks two and one half
1-L1r- ago, we could today have at lcasl

250 ECH"\.TE (working six davs as the
Ilnul ms do) out of one plant—and 400,
if we had used two plants.

Another dangerous rationale: Secre-
tary Gates a few weeks agn pubhicly
testiied before the House Appropria-
tioms Committee that our I:I'I.J[LHIULHEL
experts include i their assessment of
Sovict missile capahility a  guidance

The Draken carries two Sidewinder infrared air-to-uir homing missiles, mounted on the belly, One com-

efhciency inferior to ours. Neither Sce-
retarv Gates nor anv technical adviser
to him can factually substantiate the
assumption that the Soviets, who are
vears ahead of us in space and allied
[CBM weaponry, are inferior in the ac-
curacy with which thev can fire their
intercontinental ballistic missiles. To
use this assumption as one of the fac-
tors in assessing the number of missiles
the enemy must have to pose a signih-
cant threat against our less-than-100
SAC aming points, 1s critically dan-
gerous to our national defense.

The mathematics of the matter are
known to the Soviets, as well as to any-
one 1 our missile business. For in-
stance, if you give the USSR credit for
even one mile worse error in guidance
than the two miles the President has
publicly given us, von increase vour
estimate of the number of missiles Rus-
sta needs to destroy ours at least twice.
[f vou give the Russians one mile error
instead of three, the difference is cight
times.

Areas in which the President has de-
faulted his organizational responsibility
are: The unification of the services for
which he used to argue, and which 1s
urgently required if time, money and,
|1qu]|1|]-~~ our way of lite 15 to be saved.

Our intelligence, sketchy at best, is
not affirm: Lh'l.Lh used by our defense
planners except on an opportunely spot
basis such as I've just outlined regard-
ing Sovict ICBMs. Our defense budget
is not formally planned against the
over-all estimated threat ofhcially ac-
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ENGINEERED
COMPONENTS
for the Electronic
Industry

Garlock electronic components are skillfully engineered for
high temperature, high vollage, high frequency service.

WHERE RELIABILITY
IS CRITICAL

1. Chemelec* Stand-Off and Feed-Thru
Insulaters are easy to install, resistant
to heat and breakage, and—above all
—reliable under severest conditions
. « . ideal for eritical eleetronie circuits
such as missile guidance, fire control,
tracking, radar systems. Teflon**—
due to its excellent dielectrie, mechani-
cal and thermal properties—is used as
the insulator body. And, Chemelec
Compression-Mounted Stand-Off and
Feed Thru Insulators are designed for
easy installation. You simply press
them into pre-drilled holes; they be-
come self-fastening, requiring no addi-
tional hardware or adjustment. Avail-
able in compression-mounted, metal-
base, miniature and sub-miniature
types . . . standard R.M.A. colors, a
widerange of sizes and terminal designs,

2. Chemelec Sub-miniature Tube and
Transistor Sockets have body insulat-
ing material of Teflon: contact mate-
rial of brass, silver-plated and gold
flashed. Capacitance pin to pin .6
MMF—pin to " Chassis .TMMF.

Chassis retention 50 lbs min. In "

panel. Contact retention 4 oz. per pin.

3. Chemelec Connectors are Teflon-
insulated for outstanding high {fre-
quency service. Once installed, they
require no further adjustment or
hardware. .040, .050, .064 pin size,
female also in .0B0 size.

4. Plastic Stock Shapes and Intricate Parts,
inserts, thin sections, threaded parts
to precision tolerances are available.
Excellent facilities and experience in
compression and injection molding,
extruding, machining of Teflon,
Nylon, Delrin**, Kel-Ft or other
industrial plasties.

Garlock facilities and personnel are at
your disposal for design and develop-
ment of new electronic produects,

GARI.OCK

ELECTRONIC PRODUCTS
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Garlock maintains complete electrical,
chemical, and physical laboratories
staffed by top-flight research and
development engineers,

Find out more about what Garlock
offers. Contact the Garloek Electronic
Produets representative near yvou. Call
him, or write for Catalog AD-169,
Garlock Electronic Products, The
Garlock Packing Company, Camden
1, New Jersey.

*Registered Trademark **DuPont Trademark
TTrademark, Minnesota Mining & Manufacturing

knowledged at the time the budget is
being formulated.

As a matter of fact, the size and gen-
eral shape of our defense budget s
currently not primanly determined by
the Joint Chiefs of Staff, but by the
Bureau of the Budget. However, in
plaving 1ts mtrusive role 1 the develop-
ment of our defense budget, the Burean
of the Budget has at least introduced
an appropriate functional approach to
the problem, something the Joint Chiefs
of Staff have not vet been able to do.

As hmlgi.t director Maurice Stans has
testiied: “Without balancing any dol-
lars in the budget, we grouped together
the program components of each of the
four services into four categories. One
was the strategic striking “forces; the
sccond was the defense of the striking
force and the home base; the third was
the ground and sea forces and the fourth
was the gr:m_'ml category of support to
the forces.”

For this approach, credit 15 due M.
Stans but no credit is due President
Eisenhower for letting the wrong ele-
ment of the government dominate the
shape and size of our defense torces of
tomorrow,

Qualitative development in defense,
largely engendered in science and in-
dustry, i1s encumbered by peacetime
rf,gul.ihmh and restrictions, and s
largely in the dark as to the progress

and prnhlum encountered 111 the enemy

and known to our mt:.HLr-'-.nr{ [t would
save time and money Iin development
of our own ICBMs, for instance, if we
knew what troubles and successes Rus-
sian missile makers are having.

Further, the President has allowed
our nation to dnft, for lack ot a na-
tional policy clearly understood by our
awn people, our allies and our enemies,
almost to the point of no return from
extinction.

The only policy articulated by his
Administration to date, that of massive
rl._t..]]l..._l.tl[]'i], Wils .I".II']'TI'I 111 A1 €13l "ﬂl'l:l.tl W
alone held the nuclear power and im-
phed we would visit pumshment with
A-bombs for large or small aggressions.

Over the years, this policy has not
helped the ||1mglr11m or Indo-China
or Tibet. And it did not deter Khrush-

chev from delivering his ultimatum to
the United States the winter before
last. 1 think the fact that Khrushchey
dared offer the ultimatum—the first in
the historv of this countryv—is of a
ugmﬁcmcf_ overlooked by this Admin-
istration in its assessment of the efficacy
of our own deterrent.

Our massive retaliation policy, unsup-
ported by a limited war force at least
cqual to that of the East Germans,
will probably not indehmtely deter
Khrushchey from handing the gauntlet
of Berlin over to East Germany.

And if Khroshchev does hand the
situation over to the Fast Germans, and
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thev do move on our garnson in Berhn,
are vou prepared, as one of millions of
Amencans who must answer the ques-
tion sooner or later; are vou prepared
to die in a nuclear exchange over the
principles involved there? 1 wonder.
And so do millions of Furopeans. And
so probably does Khrushchev,

As to the matter of national smeide
m an exchange of nuclear weapons, who
is really in jeopardy? We certainly are,
with our concentrated population, our
lack of fallout shelters, our lack of
warning of mssile attack. The Russians
l}mhihh do not consider themselves so,
since they have long had a civilian de-
fense program and will have alerted

their people, in their own defense by
the very fact of their own aggression
plus the fact they are amorally pre-
pared to accept the loss of millions of
lives to achieve a political objective.

In the past 20 min. or so, 1 have
presumed to criticize President Eisen-
hower's administration of our govern-
ment. | don't do it lightly or without
having given it long and troubled
thought. And, again, 1 don't think the
situation 1s hopeless. There are things
our nation can do to better ensure our
chances against blackmail or death over
the next three years—and a resumption
of a status of power parity later in the
decade. Some of them cost money and
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Wichita,
Kansas

“MISSION AT
:.-.__-_MTI. WHITNEY”"

*

A MAN'S LIFE WAS AT STAKE. THEY SENT THE CESSNA

Into Edwards Air Force Base, Calif., came the call for help. A man, thrown from his
horse, lay with multiple injuries on a heavily pined slope near Mt, Whitney. Issue:
Could a helicopter get him out safely? It would have to be small enough to descend amid
the towering pines—vet large enough to carry the man comfortably. It had to be stable
and high-powered, its work to be at a challenging 8,500 feet. The requirements were an
exacting challenge. They sent the supercharged Cessna. Mission successfully completed.
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THEY BUILT AN ELECTRONIC MARVEL WHERE THE JUICY ORANGES GROW

Starting from scratch, the men of
Martin-Orlando designed and built
a package of over 290,000 electronic
parts—the Missile Master. Now op-
erational, Army’s Missile Master is
the nation's first and most reliable
(99.297,) air defense control system,

Pmductmn 15 continuing now
down where oranges ripen in almost
perpetual sunshine. It's a land where
engineers and scientists bring more
to their work because they can relax
—at the nearby shore . . . or any of
54 lakes . .. on fairways . .. tennis

courts . . . or shady patios. From
these men have come:

Bullpup—operational guided mis-
sile for the Navy (GAM-83A in
R&D for the Air Foree)—so reli-
able it's handled as an ordinary
round of ammunition. Lacrosse—
now operational — is the Army’s
most accurate surface to surface
missile. Pershing — Army’s selec-
tive combat range artillery missile
—now in advanced development.

Wouldn’t yvou like to work in one of

America’s most advanced electronic
and missile centers down where the
big careers and the juicy oranges
grow? Take the first step now.

Write: C. H. Lang, Director of
Employment, The Martin Company,
Orlando 3, Florida, for your copy of
the descriptive booklet, “Portrait of
a Missile Maker.”

CURRENT OPENINGS for engineers
in these areas: ground and airborne
electronics » advance design + systems
aerodynamics = quality and test = relia-
bility + electronics manufacturing . .

Work in the Climate of Achievement

R e T |
T 2 TN

= /B L A N D =

they'll involve overtime effort, and the
abandonment of many a tradition and
entrenched personal position.  But f
thev're done, 1 think we can make it.
[hey are such actions as protecting
and improving the deterrent by:
e Getting a quarter of the Strategic Air
Command airborne and keeping it there
for at least the next three years and
buving the additional KC-135 tankers,
B-32s and B-35s needed to mamtain
the alert.
* Adding 100 Atlas underground aim-
ing points by mid-1963 thus increasing
the requirement upon the enemy for
ballistic missiles at that time on the
order of 1,000,
* Adding 20 Titan points in the ground
by mid-1963, increasing the enemy’s
missile requirement by another 200,
e Accelerating Polaris and Minuteman
mobile ballistic missile systems toward
an objective of having them cftectively
operational in significant numbers by
1963-1964.
e Resuming  testing  underground 1
order to increase the capability of the
mobile ICBM systems—and add to our
limited war deterrent.
» Accelerating the missile-warning satcl-
lites, Midas and Samos.
e Beginning serious  development  of

an anti-ssubmarine warkare svstem.

e Prosecuting a sensible anti-ballistic
missile system—most likely from space.

* Funding a modem and sufficient air-
lift for the Army and Marines.
e Prosccuting the development of nu-
clear ltlmpuhiun for our space systems.
'his 1s our one major :}ppmhlmh to
catch and surpass Russia in space over
the next 10 to 15 vears.
¢ Prosecuting the development of nu-
clear propulsion for aircraft and the
B-70 as a development for penctrating
the thermal barner.

To minimize waste of talents and
funds:
e Cancel the Bomarc anti-aircratt nus-
sile system entirely, It 15 obsolete. Use
some of the money thus saved to buy
autonomous manned interceptors—the
Soviet manned bomber threat s still
also with us tor some vears to come,
e Cancel the Nike Zeus anti-ballistic
missile svstem as too expensive for the
limited capability 1t could afford.
e Cancel the nuclear carrier as unjustifi-
able, by any wedapon system analvsis,
for inclusion in either the massive or
limited war deterrent.

Unify the services with one promo-
tion hst and create:
e An integrated retaliatory force.
¢ An integrated limited war deterrent
force,
* An integrated home defense against
submarine and air attack,
* An integrated logistic force to sup-
port the foregoing.

Require the JCS, not the Bureau of
the Budget, to build defense budgets
on a functional basis, related to the
estimated threat.

Keep the Congress, as well as the
executive branch, periodically advised
of the estimated threat. And present
the threat in a form relative to the
problem of building a defense against
it,

Unify the space cffort and give both
the military and non-military national
cfforts in space their appropriate em-
phasis by appointing a space-czar at
the National Security Council level, to
be responsible directly to the President.

[naugurate a civil defense home
guard with shelters, food supplies and
emall arms; and finally:

Fstablish and vigorously maimntain a
government agency for the 'Etmg -term
purpose of plumm{r arms control—
toward that happyv day when we may
again be strong enough to be taken
seriously on the matter,

Meanwhile, most important of all—
our national athtude. 1 suggest recon-
sideration of “peace and prosperity” as
the watchword of our day. And urge,
instead, something along the lines of
“sacrifice and survival.”

For I am sure “the good life” is not
enough. In this crisis, dignified survival
and progress will be earned only by the
vigilant, the active, the brave.

1T T

!

|
'
i
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Anti-Submarine Detection

Please send resume to MR. RALPH LAMM,
DIRECTOR OF ENGINEERING

(ther High-Level Electronic

Engincering Positions Available

BENDIX-PACIFIC

in Southern California

needs ENG'NEERS With
DOCTORS - MASTERS*- BACHELORS'

DEGREES

for electrical, mechanical and systems work in fields of
Instrumentation —Telemetry

Systems [ Operations Research
Missile and Aireraft Fluid Controls.

‘?my?:m-:r

pIvIsSION GF RENDIX AVIATION CORFORATION

11600 SHERMAN WAY
MORTH HOLLYWOOD, CALIFORNIA
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ELECTRONICS
SCIENTISTS, ENGINEERS

The Columbus Division of North American Aviation,
Inc. is expanding its electronic staff in Advance
Design, Systems Analvsis and Design, Research and
Development, Field Service Instructors—Electronics,
and Eleetronic Reliability Engineers.

Advance Design
Experience in Military Operations, Operations Re-
search, ASW, Systems Analysis and Army land
combat.

Systems Analysis and Design
Experience in aircraft weapons svstems analysis,
reconnaissance systems and armament systems.

Research and Development
Experience in the fields of Radar Antennas, ECM.
Microwave, Data Handling Systerns, Radiometry,
Low Noise Amplifiers and Electronic Packaging.
The above positions require an advanced degree plus
several yvears experience,
Field Service Instructor — Electronics
Experience i1n airborne electronic systems and
bombing-navigational systems.

Electronics Reliability Engineers
Experience in systems design analvsis for relia-
bility development engineering.
The above positions require B.S, degrees or equiva-
lent plus several years experience,
If your degree or degrees and/or several years expe-
rience qualify you, please write to: J. A. Hitcheock,
Engineering Personnel, Box AW-150,North American
Aviation, Inc., 4300 E, Fifth Ave., Columbus 16, Ohio.

THE COLUMBUS
DIVISION OF
NORTH AMERICAN AVIATION, INC.

Honie of the T2J Buckeye /’.*\ :
and the A3J Viailante .{ri AN .

WHO'S WHERE

(Continued from page 135

Changes

W. A. Kerr, manager of the newly estab.
lished Military Products Division, Bausch &
Lomb Optical Co., Rochester, N, Y.

Rex E. Moule, chief of basic design, Ham-
iton Standard, a division of United Aircraft
Corp., Windsor Locks, Conn. Also: Alfred
B. Thacher, manager of sales engineenng.

Justin L. Bloom, project engincer for ad-
vanced SNAP (Systems for Nuclear Auxiliary
Power) programs, Nuclear Division, T[he
Martin Co., Baltimore, Md. Also: Robert
W. Cuthill, chief engineer, The Martin
Co.'s Orlando (Fla.) Division.

Dimitrius Gerdan, manager-aircratt en-
gines operations, Allison Division of General
Motors Corp., Indianapols, Ind. James E.
Knott succeeds Mr. Gerdan as director of
ENginecring,

Robert P. Brush, assistant director of -
ternational commercial sales, Douglas Air-
craft Company, Inc., Santa Momica, Calif.

The Advanced Projects Laboratories of
Hughes Aircmft Co., Cuiver City, Calit,,
has made the following appointments: Dr.
Fred P, Adler, director; Dr. Leonard Gross,
assistant director: Dr. Renne S. Julian, tech-
nical director,

F. E. Rushlow, managersales and con-
tract management, General Electric Co.'s
Missile and Space Vehicle Department,
Philadelphia, Pa.

Chester L. Meador, director of contracts,
Convair Division of General Dynamics
Corp., San Diega, Calif,

Harold W. Giesecke, manager-clectronics
department, Hyvdro-Aire Co..  Burbhank,
Calif., a division of Crane Co. Also: Cecil
Young, engineering manager for electro-me-
chanical equipment.

Paul J. Larsen, director of governmint
relations, Allen B. Do Mont Laboratorics,
[nc., with headquarters in Washington,
B 1,

W. J. Wiley, manager-missile manufac-
turing, Aerojet-General Corp., Downey,
Calif.

Nathaniel Hughes, military market an-
alyst, The W, L. Maxson Corp., New York,
N. Y.

John W, Brazil, director of industrial mo-
bilization planning, Rayvtheon Co., Wal-
tham, Mass, Also: Ashley A, Farrar, director-
government conlracts.

Charles R. Glaviano, manager-Rome,
M. Y.. othee, Hoffman Electronics Corp.'s
Military Products Division,

James A. Gibson, manager-communica-
tion and navigahon systems engineering,
General Electric Co.’s Light Military Elec-
tronics Department, Utica, N. Y.

Allison E. Gossett, director of aviation
sales. and Donald R. Jahn, aviation sales
merchandising manager, AC Spark Plug Di-
vision of General Motors Corp., Flint, Mich.

Robert G. Melrose, dircctor of sales-ad-
vanced systems and rescarch, Republic Avia-
tion Corp., Farmingdale, N. Y. Carl F.
Damberg succeeds Mr. Melrose as general
manager of Republic's Missile Systems Divi-
S10T1,

John A. Swint, director of operations,
Ogden (Utah) Division of The Marquardt
Corp.
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EMPLOYMENT OPPORTUNITIES

\DORESSE BOX NO, REPLIES T.! Har Na.
Classifed Ade, e, of this paliticetion,
Arnd fo afiire Medeosl pon,
NXEW YORK J6; P, @), BHor 12
CHICAGO 117 520 N, MWichigan Arv,

SAN FRANCISCO §: 68 Pest 5t

POSITIONS VACANT

Immediate opening for Shop Supervisor with
expanding atrcraflt repair and overhaul com-
pany located in Eastern Canada dealing with
military and commercial contracts,. Appli-
Ciinls muast have previous experience in
supervising sizeable repalr and overhaul fa-
cility, Salury commensurate with experience.
Replies will be kept confidential., Our em-
ployees are aware of this ad, P-3730, Avia-
tion Week.

Engineering-construction firm engaged in na-
tion-wide industrial projects needs co-pilot-
mechaniec on E1585 Heechernflt. WIill he based
in Pittshurgh. location of home office. Appli-
cant should hold a commercial license and
A & P license. Instrument rating desirable,
Should have 500 hrs. flving time. Reply to:
Buell Whitehill, Je. Director of Personnel.

The Rust Engineering Company, 930 Fort |

Dunuesne Blvd,, Pittsbhureh 22, Pa,

POSITIONS WANTED

Presently employed scheduled Airline Cap-
tain, Age 34, most ratings, desire executive
t¥pe flving position. PW-3936, Aviation
Weeak,

Former Naval Aviator, Commercial. SEMEL.
Instrument ratings. 4200 accident free hours,
Extensive military flight & addn. experience.
Current in modern jet and multiengine prop.
pireraflt as Noval Reserve instrument Aight
inatructor. Presently employed. Interested in
possibilities for future. Hesume on request.
FW-4102, Aviation Weoeek.

aenior Military Pilot, 33, 4000 hours total.
| 600 single and mult engine jet, scheduled
dirline experience. domeatic. Qualified Air-
craflt Maint. Officer, 2 vears Director Maint
Training, Staff level. F.AA, Commerecial
S&EMEL, Flight Instructor, Aireraft and In-
strument, ATPR written passged, current 1st
class medical. College background. Hesign-
ing of own volition. Desire responsible com-
petitive position. PW-4177, Aviation Weel.
Service Representative position wanted—
A&FE. 24 yvears aireraft experience, overhaual,
maintenance, inspection. supervision.—mar-
ried, 43 yrs old. Will consider other offers.
PW-412%, Aviation Weak.

A.T.R. Pilot SSM.E.L. 12,500 hours 8.000
captain. M.E.L. aceident free. Int'l. experi-
ence. Will relocate. Resume on request, PW-
1178, Aviation Week.

SELLING OPPORTUNITY WANTED

Dallas Firm desires to represent manufac-
turer for the Aireraft industry In the Dallas-
Fort Worth Arean. We are already engaged
in the Service Phase of the industry and
would like to expand by adding various Air-

craft lines to our business. RA-4121. Avia-
tion Week,

BUSINESS OPPORTUNITY

Franchises being offered in mnew angle of
awerial photography. For a minimum invest-
ment secured in eguipment and brief train-
ing, you can net 15,000 vearly for the next
five vyears. Write for free detalls and awvail-
ability of area. State Aerial Farm Statiztics,
17582 Broadway, Toledo 9, Ohio.

AIRCRAFT COMPONENT SALES; EUROPE

Experienced sales engineer with solid foundation
in aireraft components & eguipment reguired for
German headguarters of well known American firm,

American gitizenship not required, Fluency in

Gérman langiage necessary.
P-1139, Aviatlon Week
Class. Adv. Div., P.0O. Box 12, X.Y. A0, X.%.

DON'T FORGET

the box number when answering adver-
tisamente. It s the only way wes can
identify the advertissr to whom yYou are

writing.
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ENGINEERS:

WITHOUT
FRILLS...

PARTIAL
CONTENTS

Organization
Size of Statf
Resources
Facilities List

Technical Scope
{list of projects)

Internal Communications
and Support

Benelits (detailed)
Salary Scale

Specific Responsi-
bilities of D&D Engineer

Promaotion Plan
Graduate Program
In-Plant Courses

Contacts with Other
G.E. Components

GTS

About Job Potentials

at Light Military
Available to You Now!

Prepared for the engineer who likes to get
right down to basies in evaluating a position,
LMED’s Faet Sheets bring you clearly pre-
sented up-to-date unvarnished information
about all the aspects of company policies,
projects and plans related to your pro-

£\ fessional future here.

WHETHER OR NOT YOU CON-
TEMPLATE AN IMMEDIATE
CHANGE, these “Engineering Fact
Sheets" are a valuable thing to
have. Use them as a vardstick to

assess your present —or a possible
future — association.

Next to your choice of profession,
and your choice of a wife — selecting
a4 position with long-range career
implications can be the most impor-
tant decision in vour life...

It's A Good Thing To Have Reliable
Tools On Hand, To Help Make That
Choice & Sound One!

Send For These “Engineering Fact Sheets"

I N N I I D D I EEE S
Mr. R. Bach / Light Military Electronics Department &d-W0
General Electric Company / French Road, Utica, New Yark.

Please send me a set of your "ENGINEERING FACT SHEETS."

NAME

HOME ADDRESS. :

CITY ZONE STATE.

YEAR(S)
DEGREE(S) - RECEIVED

i
i
[
l I am interested in openings in:
fi
i

Pulse Circuitry
Compuler Circuilry
Digital Technigues

Systems Integration
Systems Synthesis
Infrared

[0 Information Theory

[] Transistor Circuitry

[J Logic Design

[0 Scatter Propagation
] Engineering Analysis
[} Microwave

Eiminjinisin

LIGHT MILITARY ELECTRONICS DEPARTMENT

| GENERAL ELECTRIC |

I FRENCH ROAD.
A N N I L T T N S S .-
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EMPLOYMENT OPPORTUNITIES

teach is essential.

STRATFORD

the specialty;: ELECTRONICS
the field: HELICOPTERS

the openings: AVIONICS INSTRUCTORS
FIELD SERVICE REPRESENTATIVES

World's foremost designer eand builder of helicopters now has
openings for two types of specialists in the field of electronics.

AVIONICS INSTRUCTORS—Good opportunity for ad-
vancement available to men with a minimum of four
| years' experience in electronics and aircrait mainte-
nance. Teaching background or a sincere desire to

Positions entail instruction of commercial and military cusiomers In
helicopler stabilization systems, Doppler radar, sonar, servomechaonisms
and eslectrical systems. O paramount imporlance is g thorough under.
standing of flight controls, hydraulics, mechanics and elecironics.

Occasional travel is reguired of men in these positions.

ELECTRONIC FIELD SERVICE REPRESENTATIVES—
Unusually interesting career here for men with ad-
vanced electronics training and experience.

Previous helicopter experience desired butl not essential.

Assignmenis require the ability to maintain and trouble-shoot all weather

flight instrumentation and related syslems. Maintenance requirements
necessitate the ability to repair ealectronic discrepancies to the smallest
repairable item and use of all types of electronic lest egquipment.

If vou feel you qualify fully for either type of position outlined
above, please send your resume fo Mr. James L. Purfield.

SIKORSKY AIRCRAKT

One of the Divisions ol United Aircraft Corporation

CONNECTICUT

STRUCTURES
LABORATORY
SUPERVISOR

For
Rocket Development Department

Structures Laboratoery Supervisor
will have the responsibility for
planning, executing and reporting
structural tests of assemblies, sub-
assemblies and components of
solid propellant rockets. Duties will
require ability to conduct the
tollowing:
1. E::p-Eril'ﬂentu| strass r.:m::r';rsii of:
a. Pressure wvessels
b. load carrying components
2. load deflection measurements
3. Flight end handling load simulation
4. Hydraulic actuations

Education Reguirements: B.5./M.5. in Me-
chonical Engineering or Engineering Mach-
anics.

Experience: 5-10 Years.

wW. D. Linkenhoker
Technical Personnel Supervisor

HERCULES POWDER COMPANY
ALLEGANY BALLISTICS LABORATORY

Cumberland, Maryland
U. 5. Citizenship Required
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Put Yourself in the Other Fellow's Place

T0 EMPLOYERS - TO EMPLOYEES

Letters written offering Employv-
ment or applving for same are
written with the hope of satisfving
a current need. An answer, regari-
lesz of whether it is fav r;r'ﬂ le or
not, is usually expected.

Mr. Employer: won't vou remove
the mystery about the status of an
employvee’s application by acknowl-
edging all applicants and not just
the promising candidates.

Mr. Employee you, too, ean help by
acknowledging applications and job
offers, This would encourage more
companies to answer position
wanted ads in this section.

We make this suggestion in a spirit
of helpful cooperation between em-
plovers and employees,

This section will be the more uzeful
to all as a result of this conzidera-
tion.

Clossified Advertising Division

McGraw-Hill Publishing Co., Inc

330 Waest 42nd 51, New York 36, N. Y.

FOR

INFORMATION
About Classified Advertising

Cﬂ” lacl
jﬁ.q‘? mf g!'ﬂw-_/w[f f f
O/ﬁ'ﬂ:—' WF:‘I rest yﬂu :

ATLANTA, 3
1301 Rhodes-Haverty Bldg.

JAckson 3-6951
R. POWELL

BOSTON, 16
330 Park Square
HUbbard 2-7160
M. ). HOSMER
CHICAGO, 11
520 MNo. Michigan Ave.
MOhawk 4-5800
W. J. HIGGENS
CLEVELAND, 13
1164 llluminating Bldg.

SUperior 1-7000
W. B. SULLIVAN

DALLAS, 2
1712 Commerce 5t.,
Vaughan Bldg.
Riverside 7-5117
GORDON JOMNES - F. E. HOLLAND
DENVER, 2
1700 Broadway, Tower Bldg.
Alpine 5-2981

). PATTEN
DETROIT, 26
856 Penobscot Bldg.
WQodward 2-1793
LOS AMNGELES, 17
1125 W. 6 St.

HUntley 2-5450
W. C. GRIES

NEW YORK, 36
500 Fifth Ave.

OXford 5-5959

H. T. BUCHAMNAN - R. P. LAWLESS
T. W. BENDER

PHILADELPHIA, 3
Six Penn Center Plaza

LOcust 8-4330
H. W. BOZARTH - H. NICHOLSON

PITTSBURGH, 22
1111 Oliver Bldg.

EXpress 1-1314
P. PIERCE

ST. LOUIS, 8
34615 Olive St.
JEfferson 5-4867

SAN FRANCISCO, 4
68 Post St

DQuglas 2-4600
5. HUBBARD
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NO
ACTION

Opportunities in Systems Development

HIGH
INFORMATIUN

INFORMATION

Placing the man in a man-machine system

The operator shown above is on duty
at the radar display console of an air
defense svstem,

How effective would this system be if
the operator were unable to detect the
direction of movement of a target be-
cause of flickering noise pips?

Interestingly enough, this was the case.
The solution to the problem came from
fundamental studies by IBM systems en-
gineers and engineering psychologists.

Data was collected on the performance
of individuals at the display in relation
to the rate at which the radar trails
were presented, The [T]'?-lIiL"t:'u.' was rede-
::if__gm:d IJ}-' systems :?ngim-vr,-; to present
radar trails at a much h:'gh-:*r rate—mak-
ing the radar data clearly visible at all
times by reducing its “on-oft” character.

Engin{:ering and human factors

At IBM, when an engineering team first

meets to set up the r{'_'-f]t:lir{f*]‘tl!"tll'.‘-: for a
system, the possible extent and nature
of human participation are carefully
analvzed, Before a prototvpe is built
and tested, design recommendations
are made based on simulation research,
Task and system function analysis are
emploved to develop and improve total
svstem ﬂl‘Ji'E'.'lhEIit_'l.' and 1':_*!1';L}1ﬂit}',

New theories answer future questions

The IBM svstems specialist has ample
nppmtmuh to ivestigate fe neral
theories which might answer future
qnutmm conce anmL’rlw characteristics
of man communic: ating with machines.

Studies are being conducted on deci-
sion-making, memory and learning
Processes, and constrained handwriting
as a data Pf:’}t.‘t‘ﬁﬁillg t-l?‘fhﬂifp.:ﬁ.

Dppnrtunhies for achievement

But pur}mps human factors engineer-

ing is not vour primary interest. You
might be more interested in what IBM
I‘.n."nl‘:]i_' are 4:[1':5!1;_1; in semiconductors, in-
ertial guidance, or microwaves, Or the
advances thev are making in crvogen-
ics and optics. In all these fields, vou'll
find IBM offers a world of opportunity
for engineering achievement.

Hight now, there are several L‘t‘*_'-.' Open-
ings in IBM's expanding research and
development staff. If vou have a degree
in engineering, mathematics, or one of
the sciences—plus experience in vour
field—please write, describing your
qualifications, to:

Manager of Technical Employment
IBM Corporation, Dept. 524 P2

590 Madison Ave.

New York 22,
New York
INTERNATIONAL BUSINESS MACHINES CORPORATION




cassie QSEARCHLIGHT SECTION rovernsing

BUSINESS OPPORTUNITIES

DISPLAYED RATE:

The advertising rate is $31.00 per inch for all advertising appearing on
Contract rotes on request.

AM ADVERTISING INCH is meosured %8 inch vertically on one column,

atheér than on contract bosis.

4 colvmns—30 inches—te o poge.

EQUIPMENT - USED or

$2.70 a line, minimum 3 lines.
averaoge words as a line,

RESALE

UNDISPLAYED RATE:

To figure advance payment count 3

PROPOSALS, 5270 a line an insertion.

EQUIPMENT WAMNTED or FOR SALE ADVERTISEMEMTS acceploble only

in Displayed Style.

Send NEW Ads or Inguiries fo Classified Adv.

BOX MUMBERS count os one line odditional in undisplayed ads.

Div, of Aviation Wesk, P. O. Box 12, N. Y. 34, M. Y.

NEED RESEARCH HELP?
Five-Day Service

We provide a list covering the past THIRTY
years of all potents, chemical abstrocts,
government publications, and texts for
your specific production, technical and/or
research subject or problem.

Complete list of sources. . . $25.00
List with material, condensed. .. ... £75.00

RESEARCH SERVICES

1422 Chestnut 5i., Philadelphia 2, Pao.
Suite B14 LOcust 3-6008

WANTED

twin engine aircratt
our TERMS-CASH

We are not brokers

GRAUBART AVIATION, INC.

Mohawk 4-6260
PRUDENTIAL PLAZA CHICAGO, ILL

EXCEPTIONAL AIRCRAFT

These two alreraft. both operated by fastidious
professional pilots, are like new and fly-n.-way
ready for work.

957 Model D-50 Twin Bonanza: Total thine @l
Lhiowrs, Laft ongipnes O-hodps remanufactuared o
@l FlEhe enwine 003 hours, Bendix TAZ0, RALS
imosreiver,. ARC 21 ADF, ARC CD-1 eotrse
iliregtor, Alr condltioner, prop anti-leers, Federal
autopibiot. Dark green. white top.  Hrown tweesd,
vellow leather lotesior.

Price: 356,000,

1955 Model E-I88 Twin Beaachoralt: Low e,
Blgh gualty engloes, 1760 total airframe howdrs
ARRC 210 traascelver, ARC 21 ADF, Gyrosin con-
poss, hoits, prop anti-=-icers, most all other optlonal
reatnres, New 1050 paint destgn, lght blue, datl
Bl #Ephpse, wildte Lol Interlor spotless, Dblie
ealnr selieme,

Price: §82,500.

LEASE, TRADE, FINANCE, CALL OR WRITE

ATLANTIC AVIATION CORPORATION

Teterboro, New Jersey ATlas 1740

D-18 BEECHCRAFT

Available Immediately, Eucellent Cendition
Asking $33,500.

OLIN MATHIESON CHEMICAL CORP.
Aflentic Aviation Atlaos B8-P040
Teterbore Airport  Teterbore, New Jersey

ph INVERTER 400 cy

Lelond #E-1737-1. Input: 27.5 volts DC
100 amps. Output: 115/200 velts 5 ph
400 cycle 1500 va. New. %49.50 eo.
Leo Sogal Co. 11021 W. Pico L. A. 24, Calif.

OXYGEN EQUIPMENT ||
SALES & SERVICE

REGULATORS — MASKS — VALYES
PORTABLES & CYLINDERS
FIXED IMSTALLATIONS
GOV'T. APPROVED REPAIR STATION

EP lEnn Phone: ORegon B-1161

AIDRESE X NO, REPLIER TO: Hor N
Clpaslfied Ade, Div, of [his pulilicatioe.
Simd fa office medres! poin,
NEW YORK g P 6. Bor 1}
CHICAGOD (r: 420 N, Michigan Are,
BAN FHRANCIECO 4: R Pogt Bi,

FOR SALE
PBY 5A, Twoe amphibians converted for 2

| CreW=—[rnrgo—7passenger use, PFS-J404, Avia-

tion Weak.

Grumman Mallard, Custom Interior—Ilong
range tanks. Collins—Bendix Radio. FS5-3411.
Aviation Week,

Two 5-55 Sikorsky Helicopter, complete ex-
cept engines and instruments, 225,000 each,
Lero time engines available gt £1.000 each.
New amnd major overhauled spares available
at 50 % aff list prices. Stinson Field Alrceraft,
Box 1738, San Antonio, Texas, CA 4-B434.

B-17 Engines as follows: one new 1820-97
at 81,000 and 7 NTSD at 3750 each. Each
engine sealed in steel econtainer. Complete
reécords. Stinson Field Aireraft, Box 17384,
san Antonio, Texas, CA 4-8434.

For sale, progressively avallable 1st April
1960, fAect of 5 Heron Serieg 11 Airceaft,
heing withdrawn airline zerviee. Full radio,
gil essentinl modifications embodied, good
candition, ineluding large bocking stocle of
gpares and spare engines. Preferably package
deal, Available for inspection at Lagos, Ni-
gorin, at any time. Ofers as is. Specifica-
tion available. Apply te Liguidator, West

| Afriean Alrwavs Corporation, Marinn House,

P.0), Box 549, Lagos. Nigeria.

Bell Helicopter 476G-2, Serial 2234 never
dimaged, elean. R.R, Stuart, Jr.. Betay Ross
Bakeriea, Inc., P.O. Box 1070, Bluefiald, W.
Ya., phone: DA 7-6151,

Grumman Goose G-21-A,

condition, hydramatics.
Week.

For Sale or Lease C-46F cargo. White FS-
4151, Aviation Week.

low time, p&rfﬁ:t
FS-4173, Aviation

1958 Bell Helicopter 47G2, fully equipped,
reandy to fly, TTE20, 600 inspection done,
Blades factory reconditioned. J-W Helic o=
ters, Arcata, Airport, Calif. TE 9-2216.

When You Need Quick Action

on Opportunities available or wanted
in Aviation Week . ., . USE

The Searchlight Section |
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SEARCHLIGHT Equipment
Locating Service

NO COST OR OBLIGATION

Thiz service is aimed at helping
you, the reader of “SEARCH-
LIGHT", to locate Surplus new and
used aviation equipment and com-
ponents not currently advertised.
(This service is for USER-BUYERS
only).

How to use: Check the dealer ads
to see if what you want is not cur-
rently advertised. If not, send us
the specifications of the equipment
wanted on the coupon below, or on
your own company letterhead to:

Searchlight Equipment
Locating Service

¢/o AVIATION WEEK
P. O. Box 12, N. Y. 36, N. Y.

Your requirements will be brought
promptly to the attention of the
egquipment dealers advertising n
this =ection. You will receive re-
plies directly from them.

Searchlight Equipment Lecating Service

c/o AVIATION WEEK
P.O. Box 12, N. ¥. 36, N. Y.

Please help us locate the followlng equip-
ment Oolmponamnia,

NAME

TITLE

COMPANT ivovintees
STREET
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lohn, a Computer Engineer, is
twice as old as his wife was when
he was as old as his wife is
| now. He is 24. How old is his wife?
! —af ancient origin
|.et us not to the marriage of true minds admit impediment, as Shake-
speare said. How about getting yours and ours together if you are
| interested in digital display, video, and deflection circuit design for
CRT display consoles. Our unique projects in this area require scien-
tists and engineers with unfettered minds. Write to Mr. Ron McNiven.
ANSWER TO LAST WEEK'S PROBLEM: 4 [3 (2X—=30)—34]-72=48;
4 (6X—=144)=120; X =2
LITTON INDUSTRIES
Electronic Equipments Div.
Beverly Hills, California
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LETTERS

FAA Leadership

The unique hodge-podge of noble objec:
tives, sound reasoning, partial facts, biased
observations and maccurate deductions en-
titled “Perspective on Safety” (AW Feb. 8,
p. 21) must have been written while vou
were standing on vour head blindfolded.
That Euugruw has fnally recognized our
country’s aviation pmh]um and allocated
needed funds; that the FAA represents a
sound step i the development of a proper
regulatory agency; and that General “Pete,”
having fnished a few overdue projects, 1s
Aexing his muscles for all to see, 15 well and
sood. However, all of this activity has not
Hlu.ll'_'-[,‘L'L'{ILLI in averting one of the worst safety
records in the historv of commercial aviation.

[t should be {T’mmng on you that perhaps
the General alone is not the “priceless in-
gredient’ in this case. The FAA needs lead-
ership, not drivership, wisdom as well as
knowledge, patience along with vigor, ac-
curacy as well as force, pmttr.-. with enforce-
ment, and an understanding of people as
well as things. We need a leader who can
knit the various imdustn groups into a team
with one common nn|:,-._h'n.l_ instead of tear-
ing them further apart. The formula of ded:
cation, speed, muscle and guts that the
General has used so far obviously will not
get the job done.

After reading yvoor editonal [ fnd it dif-
ficult to decide which is the worst: special
imterest groups trving to impress their dues
payers with Washington headlines, inept
public servants trying to “bull™ their way
throungh a difhicult situation, or careless
writers allowing themselves to sink danger
ously close to editorial dereliction by failing
to seek out all the facts before attempting
to influence public opinion. Before vou flip
completely into the role of personal press
agent for the General, let me suggest that you
examine closely the nnderlving Factors which
make up the impressive statistics the General
has been tossing aronnd Washington. Ex
amine the mitigating circumstances and les:
omimons connotations of his  hackneved
handful of horrible examples of “willful
vinlations™ of law and order he has so care-
fully selected from the ncarly 50,000 daily
airline pt!nt flving hours. Read the long list
of existing * ‘whitewash” regulations r]r:f.wm:d
to protect government officials when puhlu
heat is on dllnng the cyclic periods of air
crashes and see if vou can fizure out how
their indiscriminate enforcement will im-
prove air safety. IE you want to kick over a
“bucket of worms™ and uncover a hilarions
paradox, check with some of the pJ,InI:F; who
have had to fly with the General in recent
vears and sce what kind of a reputation he
has as a respecter of Civil 'ﬁ.lr Rq:gttl;llmn_t.
Instead of condemning the “monotonous
criticism™ of this mu-hny turned lawman,
and the “shrill and monotonous tirades of
special interest pleaders,” take the trouble
to find out what 15 behind them and how
this may influence public welfare,

The FAA with its broad sweeping power
and lack of appeal from errors and/or in-
justices it may create 15 no place for incom-
petence, pettiness, lambovancy, personal ag-
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Aviation Week welcomes the opinions
of its readers on the issues raised in the
magasine's editorial columns. Address
letters to the Editor, Aviation Week,

33“ H:*l 'i-EH'I S-'!:l- Nﬂ'-ll' lrﬂrk Sﬁg N-I ]lrr
Try to keep letters under 500 words and

give a genuine identification. We will
not print anonymous letters, but names
of writers will be withheld on request.

grandizement, or political ambition. Perhaps
it 15 time vou put its administration under a
lens, rather than an entire industry which,
by any vardstick, has a remarkable record of
hoth r*rnn.tﬂl and safety achievement.

D. W. Ricuwixe

Airline CH]:rtﬂ:in

Prairic Village, Kan,

Bombs on Airlines

Your Letters to the Editor page has been
filled with suggestions for detecting the
presence of bombs on commercial aircraft.
Many of the ideas offered have been very
mtt'r-:':tmﬂ hut for one reason or other not
an ideal solution. 1 have not noticed my
own pet scheme in print, so here goes.

Let's require all manufacturers of ex-
plosives to add a radioactive tracer to their
formulas. Very simple equipment could
be used to dthf_l the presence of a tracer
when loading an airplane. Only a small
number of ]:l.]rui-:_]'-; would then have to he
examined maore carefully,

I assume that the small amount of radio-
active tracer could be added |_'|:1.1-um11it.'i]]}.
by the explosives manufacturer.  Possibly
the presence of the tracer in explosives
will have other useful applications, mak-
ing 1t easier to persuade the manufacturers
to go along with the idea. If the idea is a

good one, world-wide adoption would be

possible.  After present inventories of ex-
plosives have been used up airline passengers
and their insurance companies wonld be
relieved of present anxieties.
jonx W. PETERsON
Ann  Arbor, Mich,

Many proposals have been made for pro-
viding a check on the sabotage of airliners
due to bombings. Most proposals suggest
the inspection of passengers and/or bag-
gage through the medium of X-rav, fuoro-
scope, or visually, Most fantastic measure
propased is to screen out known criminals;
this 15 to be done by computing machines
checking passenger lists. Another proposed
deterrent is to emphasize the efficiency of
aircraft accident investigators in detecting
sabotage and exposing the offenders to so-
cictyv. The most recent proposal suggests
tagring explosives with radioactive isotopes
However, | propose the most effective
weapon for the prevention of future sabo-
tage would be to eliminate the incentive—
namely, the insurance pavoff,

The bomber's preference for an airliner
in lien of other means is the happy thought
of monetary gains through insurance, This
motivating factor could be eliminated by:

1. Removal of trip insurance vending
machines that are abundant at air terminals.

2. Control underwriters’ writing of speci-
fic flight coverage policies.

Undoubtedly, strong measures will bave
to be taken to force the insurance com-
panies from this lucrative held. However,
until flight coverage insurance is eliminated,
every crackpot will continue dreaming of
smdmg himself, mother, or best friend to
eternity via the green insurance pavoff air-
liner route.

R. Pere O'DoxNELL
Amityville, N, Y.

Accident Chart

After reviewing several reports relating
the fines that both fight and ground crews
have been payving for oversights leading or
contributing to accidents, 1 somehow feel
that someone is not being treated fairly.
| would like to present an idea that may
prove in the long run to be more effective
in solving the problem of improper per-
sonnel performance deemed to be con-
tributing to aircraft acoidents.

Hﬂw:ﬂh my suggestion would be to
keep a running log in chart form of all air-
ling I‘J[.h.rttnh ’Ilui denote personnel and
equipment mfractions or Fulures as they
occur, nsing a scaled designation to depict
the severity of aircraft damage resultmg.
Such a chart could be [.':ILI.'IIrLII-E"Iu]'I. reviewed,
weighing the infractions azainst the flight
times of each airline and mmpnlmu a list-
ing of airline accident rates, Using such a
list, those airlines operating with the lowest
accident rates could be rewarded by allow-
ing them preferred, or requested, routes in
f;n‘ur of those airlings which have higher
accident rates. (Some other form of reward
could certainly be nsed if this proves inap-
propriate. |

The ultimate purpose of "rumn,r_rl accident-
free Hying would be approached, in that the
airling management would itsclf be penalized
it thetr accident rate were not good. They,
in turn, wonld take measures to mmprove
their record, and wounld naturally start at
the working level, If thev determined that
a Imrhm]n individual was continually at
fault, the company's remedy might cventu-
ally be to dismiss or relocate that individual
(which would be more or less the same
cffect as hming him from time to time).
If the airline found that several emploves
were contributing to its poor record, it
might then determine that the company
traming program was insufficient and take
corrective action there. In either case, the
problem would be put in management's
lap where the solution would best be re-
mli"l.'r.‘d.

By this approach, the singularness of in-
dividual penalizing would be prevented,
this saving individual embarrassment and
loss of monev for what conceivably could
be a case of circomstance. On the other
hand, if a particolar person is accident
prone, he will soon be discovered and a
much better cure, that of removing the
problem. might be brought about than by
depriving him of what he thinks is well.
earmed money.

Roarp N. Eipe

Castle Creek Road
Binghamton, N. Y.
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To assure a new order

of reliability

MICRO-MODULE

EQUIPMENT

The micro-module is a new dimension in mili-
tary electronics. It offers answers to the urgent
and growing need for equipment which is
smaller, lighter, more reliable and easier to
maintain. Large seale automatie assembly will
bring down the high cost of complex, military
electronic equipment. Looking into the immedi-
ate future, we see a tactical digital computer
occupying a space of less than two cubic feet.
It will be capable of translating range, wind

SEREmSEy ., . ':I'

Sveassan |
L r

veloeity, target position, barometric p-

and other data into information for :
surface missile firimgs. The soldier-
monitoring the exchange of computs
have modularized communication
other elements of his tactieal organ:

15 the leader contractor of this imp
States Army Signal Corps prograr

ing in close harmony with the ¢
ponents industry.

RADIO CORPORATION of
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HANISMS /INC.

HAMBURG
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1960—AIR DATA COMPUTATION: SM/I has been a major contributor
to the fire control systems installed in more than 90 per cent of all
U. S. fighter aircraft produced in the last 10 years. This decade of
experience has prepared SM/I to meet the complex requirements of
today’s fire control and flight control systems.

SM/I invites your investigation of its revolutionary approach to cus-
tomer needs for Air Data Computation — an approach that employs

adaptable standard units to achieve a completely new orderof economy
and rapid delivery.

s W I SERVOMECHANISMS/INC.

LOS ANGELES DIVISION:
12500 Aviation Boulevard, Hawthorne, California

MECHATROL DIVISION: Westbury, New York
RESEARCH DIVISION: Goleta, California

Subcontractors to leading system managers...Aircraft and Missile Instrumentation...Ground

Support and Test cquipment... Fuel Management... Systems, Subsystems and Componentry.

Pocitions available 13 munalllied scientists and engineers.




