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AETRON...THE OBJECTIVE APPROACH TO lNSTRUMENTﬁTIUN AND GUNTRI]L

During the past twenty years AETRON innovations frequently have set the pace in the design of instrumentation and control
systems. The reason: AETRON does not manufacture proprietary equipment or products; as a result, our engineers are
free to approach each new design problem with complete objectivity, utilizing only the most advanced concepts, techniques,
and components. AETRON supplies complete instrumentation and control services: studies, preparation of criteria, design,
procurement, fabrication, assembly, installation, personnel training, and operation and maintenance manuals. AETRON
can assume full responsibility for your instrumentation or control project, or assist your engineers in implementing your

requirements. For more information contact AETRON, 410 N. Citrus, Covina, California.
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A DIVISION OF AEROJET-GENERAL CORPORATION
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purposeful imagination....in form

The men of Aerospace exercise high technical competence and constructive imagination in the creation and assessment of form
and configuration for advanced ballistic missile and space systems, 0 As a partner of the Air Force-science-industry team,
Aerospace Corporation is chartered exclusively to serve the United States Government in this mission, The men of Aerospace
provide advanced systems analysis and planning; theoretical and experimental research; general systems engineering and
corresponding technical direction of programs, 0 Through concept, research, development and completed mission the men of
Aerospace improve the form of components, equipments, and systems, Trade-offs and interface considerations are objectively
appraised on the basis of performance, reliability, and cost, 0 Men with the depth and breadth of experience required to
solve these interdisciplinary problems are needed by Aerospace Corporation, an equal opportunity employer. Highly skilled

engineers and scientists with advanced degrees are invited to contact Mr. Charles Lodwick, Room 101, Aerospace Corporation,
P O, Box 95081, Los Angeles 45, California. 0 Organized in the public

interest and dedicated to providing objective leadership in the advancement AE RO S PTA%E
and application of science and technology for the United States Government, CO RPO RA [
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PROVEN CAPABILITIES CUT URGENT PROJECT LEAD TIME...

modular

strap-down

gyro packages

FOR GUIDANCE ...STABILIZATION... CONTROL

Operational . . . preducible . . . with reliabilities and performance fully demonstrated in current satellite
and aircraft programs . . . Reeves Gyro Packages cover an extremely broad range of requirements.
The following four representative types indicate the scope and experience of our design,
engineering, and production copabilities immediately available to aid in your advanced projects.

THREE AXIS SATELLITE INERTIAL REFERENCE PACKAGE:
Three single axis floated gyros and two accelerometers are
employed. The gyro and accelerometer loops employ seven
voltage amplifiers and five power amplifiers. All amplifiers
are individually encapsulated, transistorized units. A cur-
rent regulator amplifier and heater relay amplifier are
also included.

SINGLE CHANNEL SATELLITE STABILIZATION SYSTEM:
This high preecision system utilizes a Reeves D305 gyro,
with trimmed drift rate of 0.1°/hr. The gyro loop incorpo-
rates a voltage amplifier, a demodulator and a d.c. power
amplifier for driving the gyvro d.e. torque motor. Tempera-
ture regulation is effected by means of a proportional
temperature control amplifier,

REEVES INSTRUMENT CORPORATION
A Svbsidiary of Dynomics Corporation of Americe, Rooseveltl Field, Garden City, N.Y.

TWO CHAMNEL ANTENNA STABILIZATION SYSTEM: Each
loop comprises a Reeves HIG-4 gyro and a voltage amplifier
and power amplifier. Proportional temperature control am-
plifiers regulate temperature to 0.5 degrees for each gyro,

MODULAR AMPLIFIER COMPONENTS: Transistorized, fully
encapsulated units which can be readily incorporated into
any system for providing voltage and power amplification;
demodulation where reguired, and high precision tempera-
ture control.

Write for Data File 708

ecueas

TRV42

AEROSPACE CALENDAR

Deec. 2-6—=15th Annual International Aur
Safety Seminar, Flight Safety Founda-
tion, Williamsburg, Va. (IFSF members
and by invitation.)

Dec. 4-6—Fall Joint Computer Conterence,
Sheraton Hotel, Philadelphia, Pa.  Spon-
sors: Amencan Federation of Information
Processing Socicties; IRE.

Dee, 4-6—1962 Convention, National Avia-
tion Trades Assn., Flamingo IHotel, Las
Vegas, Nev.

Dee. 5—=12th Annual National Air Tax
Conference, Flamingo Hotel, Las Vegas,

Dee. 5—Annual Dinner Meeting, Strategic
Industries  Assn., Statler-Hilton  Hotel,
Los Angeles, Calif. Speaker: Gen. Mark
E. Bradley, Jr.

Dec. 6-7=Vehicular Commumications Con-
ference, IRE, Disneyland Motel, Los An-
oeles.

Dee, 10-11=First Annual Symposium  on
Unconventional Inerbial Sensors (class-
fied), Republic’s Paul Moore Research &
nr_'w;:lupmuut Center, Farmingdale, N, Y.
Co-sponsors: Bureau of Naval Weapons
& Republic Aviation Corp., in coopera-
tion with AFSC Scientihc and Technical
Liaison Office.

Dee. 10-12—Conference on VTOL Aircraft,
New York Academy of Sciences, Henry
Hudson Hotel, New York, N. Y.

Dee. 17-20=International Arms  Control
Symposium, University of Michigan, Ann
Arbor, Mich, Co-sponsors: University of
Michizan; Bendix Systems Division,

Dec. 26-31—Space Physics Meeting, Amen-

(Continued on page 7)
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delay itlll

The A. W. Haydon Company solves your timing problems with sub-miniature timers
designed for the extreme environmental conditions of the aerospace industry.
Repeat Cycle Timers continuously program a series of events . . . Time Delay Relays
have the added feature of instantaneous reset. All are hermetically sealed in a com-
pact aluminum case. [] Basic unitis only 1”x2"x3”, weighs 7% oz. All timers are
available with dc, or 60 or 400 cps synchronous motors. They meet applicable por-
tions of MIL-E-5272C: vibration—5-2000 cps at 10g; shock—50g for 11 millisec-
onds; temperature— -55° to + 125°C. For specifying and ordering information, see
your nearby A. W. Haydon representative, or write for Bulletins RC-301 and TD-502.

AWH:=

222 NORTH ELM STREET, WATERBURY 20, CONN.
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It takes
hydraulic muscle
to rotate this wing

_.through 90°

It takes
fire-resistant

SKYDROL

to guarantee
safety

The tilting wing is one design approach to
VTOL (vertical take-off and landing)
capability. There are others, but one factor

they all have in common is heavy reliance
on hydraulic power for the transition from
vertical to harizontal flight and back again.

Tilting engines, ducted fans, free fans,
oversize flaps, thrust deflectors, separate lift
engines, or various combinations of these
.elements all involve unprecedented extensions
of the hydraulic system. Because they are

so0 extensive, the systems often must operate

close to “hot spots.”

There's the environmental situation. On the
one hand: more tubing, more actuators,
more connections where leaks could develop.
On the other: proximity to heat sources.

Given these operating conditions, the

AEROSPACE CALENDAR

(Continued trom page 5)

can Rocket Society and American Assn.
for Advancement of Science, Philadel-
phia, Pa.

Deec. 27—Amencan  Astronautical Society
Symposium on Scientific Satellites-Mission
and Design, Franklin Hall, Philadelplia.

Jan. T7-10=Mlillimeter and Submullimeter
Conference, Institute of Radio Engineers,
Cherry Plaza Hotel, Orlando, Fla.

Jan. 13-16—=15th Annual Convention, Heb-
copter Assn. of America, Cabana Motor
Hotel, Palo Alto, Calif.

Jan. 14-15—Antomotive Engineening Con-
BTEsS and I::.\'.I:nl'-;:'t:irm_ aocicty of Automo-
tive Engincers, Cobo Hall, Detroit, Mach,

Jan. 21-23=31st Annual Mecting (including
Wright Brothers Lecture), Institute of
the Aerospace Sciences, Hotel Astor, New
York, N. Y.

Jan. 21-24—43rd Annual Meeting, Amernican
Meteorological Society, New York, N, Y.

Jan, 22-24—Ninth National Svmposinm on
Reliability and Quality Control, Sheraton-
Palace Hotel, San Francisco, Calif,

Jan. 28=Fifth Annual Army Aviation Con-
tract Services Symposinm, International
Inn, Washington, ID. C. Sponsor: Na-
tional Acronautical Services Assn.

Jan. 30-Feb. 1—Fourth Annual Solid Pro-
pellant Rocket Conference, American
Rocket Society, Bellevue Stratford Hotel
and The Franklin Institute, Philadelphia.

Jan. 30-Feb. 1-=National Winter Conven-
tion on Military Electronics, [nstitute of
Radio Engincers, Ambassador Hotel, Los
Angeles, Calif,

Feb. E-H—H}'m]m.ﬁ.inn: on Engincering  for
Major Scientific Programs, Georgia Insti-
tute of Technology, Atlanta, Ga.

Feb. 11-15—Third Intermational Symposium
on Quantum Electronics, UNESCO
Building, Paris, France. Sponsors: Inter
national Scientific Radio Union; Office of
Naval Rescarch: La Federation Nationale
Des Industnes Electroniques,

Feb. 12-13—Space Viehicle Thermal and At
mosphere Control Symposium, conducted
by the Acromauntical Systems Diision,
Enzincers Club, Dayton, Ohio. Sponsor:
ASDY's Flight Accessories Laboratory.

Feb. 20.22—1963 International Solid-State
Circuits Conference, Philadelphia, Pa.
Sponsors: Institute of Radio Engineers;
Amencan Institute of Electncal Engi-
neers; University of Pennsylvania,

Mar. 7-8=Propulsion Meeting, Institute of
the Acrospace Sciences, Cleveland, Ohio.

Mar. 11-13=Electric Propulsion Conterence,
Amencan  Rocket  Society,  Broadmoor
Hotel, Colorado Springs, Colo,

Mar. 18-20—Space Flight Testing Confer
ence, American Rocket Society and Insti-
tute of the Acrospace Sciences, Cocos
Beach, Fia.

Mar. 18-21-1965 Western Metal Exposi
hon and Congress, Pan-Pacific Audito-
num and Ambassador Hotel, Los An-

New from G.E.! 16-page

. by taid ran £
M L ST

5-Star tube booklet tells...

How to value-analyze
airline electronic tubes
for highest reliability

If you buy or use electronic tubes, you'll
want this handy, 16-page, fact-filled
booklet.

e You'll _1eurn 11:']'.}'_ more airlines use G-E
5-Star high-reliability tubes than any
other type.

e You'll be able to make objective evalu-
ations of yvour equipment’s performance
compared to similar equipment using G-E
o-Star tubes.

e You'll have complete technical data on

all tifty‘B-Stur types conveniently at your
finger tips,

e You'll see some of G.E.'s new material
developments and the 17 value-analyzed
benefits that increase tube reliability.

e You'll see the fallacy in high-reliability
predictions and money-back pguarantees,

e You'll also learn about G.E.'s new
TIPS (Technical Information and Prod-
uct Serviee) group and how it can help
you solve problems involving the use or
selection of G-E tubes,

H'.Egnl'jf.fi‘ Ovr Mt fmFm#ﬂf Pragicf

GENERAL &3 ELECTRIC

For your free value-analysis booklet, send your
name and title, clipped to your company letter-
head, to: G-E TIPS, General Electric Company,
Room 2819-A, 316 East 9th, Owensboro, Ky.

:'l_,..-*' 1._#1.--‘r ; Epfﬂiﬁﬂﬂtiﬂ'n almost writes ltﬂ-ﬂlf:iFlrE" E:',L']L'F.- For rapid availability on all G-E
AN Ay yes resistant Skydrol for the hydraulic systems Mar. 19-21-Second Air Force-sponsored high-reliability tubes, see your &
e - | | | of V/STOL aireraft. symposium on Bionics, Biltmore Hotel, authorized G-E Industrial Elec- S
. = : & 4 Dayton, Ohio., tronic Components Distributaor.
: ' P, Mar. 25-28—International Convention, Insti-
MONSANTO CHEMICAL COMPANY tute of Radio Engineers, Waldorf-Astoria Title =
E Organic Chemicals Division, St. Louis 66, Mo. ' and Coliscum, New York, N. Y. A{;(»r
. (Continued on page 9) L
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“PARTNERS” IN BUSINESS!

DZARK Air Lines

Jet-Powered Flights

Ozark Air Lines is his Partner In Business. Ozark's
F-27 Jet Props, Radar Convairs and Deluxe DC-3s

make it E-A-S-Y for him to fly to his business
appointment in any of 55 cities throughout

10 Midwestern States — and return home
the same day.
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COMPANY

Through its district headquarters at St. Louis, is the "Silent
Partner” of both the businessman and of Ozark Air Lines, fur-
nishing many of the reliable, factory-new parts used in keeping
Ozark's fleet in excellent flying condition.

I L

SERVICE AND SUPPLIES FOR THE AIRLINE INDUSTRY AND FOR
BUSINESS AVIATION — JET ENGINE OVERHAULS FOR THE MILITARY /\

Southwest Airmotive Co. ™ -

MAIN JET ENGINE PLANT: Love Field, Dallas [l JET ENGINE TEST FACILITY: Near SERVICE CITY, USA
Amon Carter Field [l SUPPLY DISTRIBUTION HQ: Dallas, San Antonio, Houston,
Oklahoma City, Tulsa, St. Louis, Kansas City, and Denver

AEROSPACE CALENDAR

(Continued from page 7)

Apr. 1-3—Fourth Annual Structures and
Materials Conference, Amernican Rocket
Socicty and Institute of the Aerospace
Sciences, El Mirado Hotel, Palm Springs

Apr. 2-3=FEaghth Annual Business Aircraft
Safety Seminar, Flight Safety Founda.
tion, Barbizon Plaza, New York, N. Y.

Apr. 2-5=5prning Conference, Amrport Oper-
ators Council, Shoreham Hotel, "-."n."af-hing-
ton, D). C.

Apr. 10-11—=Fourth Symposium on Engi
neering Aspects of  Magnetohydrody-
namics, Umiversity of {dhfurum ]hr!u.h.'l.

Apr. 15-17 —Hypersonic  Ramjets Confer-
ence, American  Rocket Socicty  and
American society  of  Mechanical I".ngi-
neers, Naval Ordnance Laboratory, Whitc
Oak, Md.

Apr. 17-19=International Nonlimear Mag-
netics Conference, Shoreham Hotel,
Washington, D.C. Sponsors: American
[nstitute of Electrical Engineers; IRE.

Apr. 17-19=Southwestern Conference and
Electronic Show, Institute of Radio Engi-
neers, Dallas Memonal Auditoriom, Dal.
las, Tex,

Apr. 17-19=Technical Meeting: Nuclear
Matenals for dSpace Applications, Ameri-
can Nuclear Society, Metherland Hilton
Hotel, Cincinnati, Olhao,

Apr. 22-23—Annnal  Mecting, Nahional
Acronautical Services Assn., Washing-
ton, 1D, C.

Apr. 22-24=5ccond MNanned Space Phight
symposium, Institute of the Acrospace
svicnces in cooperation with NASA and
\FSC, Dallas, Tex

Apr., 22-24—1lird Amnual San Dicgo Svm
posinm for Biomedical lll'lll-:_l;_rl.ll“ el
Webb's Oceanhouse, San ]"l'u gn, Calit,

Apr. 24-26—>ceventh Region Technical Con-
ference, Institute of Radio Engineers,
W11 I'Hl._gu, Calif. -

May I-Bioastronautics Conference, Ameri-

an Rocket Society and Aerospace Medi-
nli Assn., Los 1'|.II"’L]L- Calit.

May 2-3—=Fourth ""-.ﬂhml!] SVIpOsium on
Human Factors in Electronics, Institute
of Radio Engineers, Marmmott Twin
Hri{lgcl. Motel, Washington, D. C,

May 7-9—Electronic Components Confer-
ence, Institute of Radio Engineers, Mar-
nott Twin Bridges Motel, Washington,

May 13-15—National Aerospace Electronics
Conterence, Institute of Radio Engineers,
Davton, Ohio

May 15-17=Connecticut  General  Flight
Forum's Second National "'l'l.[ill1[:l'-.|1]'|]1 on
Air Transportation, Harttord, Conn,

May 20-Z2—=Natwonal Svmposiom on Micro-
wave Theory and Techniques, Institute of
Radio I||_L||-.Lr- Miramar Hotel, Santa
Maonica, Calif,

May 20-22=National Telemeterine Confer-
ence, Hhilton Hotel, ."|.|]P":l|l'|1.JIZ!llq:. ~N. M
May 21-25=5pring Jomt Computer Confer-
ence, Amernicin Federation of Informa-
tiom Processing  Socicties, Cobo Hall,

detrent, MNach

May 27-28=5cventh National Conference
an Product Engineerme &  Prodochion,
[nstitute of Radio Engincers, Continental
Haotel, Cambridee, Mass,

June 7-16=25th French Imtermational Adr
Show, Le Bourget, Pans, France,

AVIATION WEEK and SPACE TECHNOLOGY,

VACU-BLASI

...the better way! (\,

A

VACU-BLASTING

s f}lé’ bf?ff&'f Wﬂyf Vacu-Blasting is THE method of blast cleaning which

eliminates the mess, controls contamination of adjacent areas, speeds up production and
saves you money. Want to know more about it? Write for a copy of our new illustrated
brochure, “VACU-BLASTING ...The Better Way!’

VACU-BLAST

COMPANY, INC., P.0. Box 885, Belmont, Calif.

Dry Honers, Vacu-Blasters®, Waifle Floor Rooms®, Vacu-Veyors®™
T\ e T e SR N P X T
WITH THE VACU-BLAST GUN YOU CAN DO CABINET-
TYPE BLASTING QUTSIDE OF THE CABINET! The unique
Vacu-Blast Gun s in itself a mimature blast cabinet. Abrasive
15 blasted through the nozzle and inner cone to the work, Abra-
sive 15 completely contained and after it has done its work,
vacuum pick-up returns it to the system for re-use.

Movember 26, 1942 9



BURNDY

MAKES ALL TYFES OF ELECTRICAL

CONNECTORS

— r’ﬁiﬂ'm?':-'r{ﬂ" i A d
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——

e

quick-as-a-crimp!

It's simple, fast, reliable, and low cost. uNIRING® connections are mechanically
and electrically stable. This pre-insulated tap connector is vibration-resistant,
noise free and space saving, (just a few mils larger than cable diameter) . . .
conforms to the requirements of MIL-F-21608(AER). UNIRING IS color coded to
indicate conductor sizes. A single crimp completes the uniform, secure assem-
bly. Need proof? Send for free sample. Write to the omaTton Division.

BURNDY

Norwalk, Connect.
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WRENCHING
DEVICE
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UPPER: Hi-Lok extended, 1* and 2"
offset Adaptors, fitled to Ingersoll-
Rand Air Motors, and 90% Adaplors,
fitted to Keller Ratchet Wrench
Motars, provide tooling access and
minimum tool clearances for many
tight spots.

CENTER: The self-locking Hi-Lok
combines the best features of a
rivet and bolt. Because of the col-
lar's break-off at design preload,
torque inspection of the installation
is elimingted. Available in a variety
of high strength, temperature resis-
tant materials.

LOWER: Tha simplicity of the Hi-Lok
installation, like a nut and bolt,
permits use of improvised wranches
to reach into otherwise inaccessible
areas in the A4D-5. From this
gxtreme example to fully automatic
assembly using Drivmatic Riveter
production techniques, Hi-Loks offer
a wide variety of installation
methods.

WHEN DESIGNING FIVE POUNDS
INTO A ONE POUND SPACE...
USE

Capable of near sonic speed, the newest
Douglas Carrier Bomber, the A4D-5 Sky-
hawk has an unusual weight ratio of 9,300
pounds empty yet combat loaded, grosses
24,500 pounds. To achieve this outstanding
weight ratio, one Douglas structures engineer
expressed it as, *...designing five pounds
into a one pound space.”

As an example, around the engine main
mount area, Hi-Lok Fasteners were selected
for this highly compacted structure to over-
come extremely tight clearances. Hi-Lok
adaptor tooling, fitted to standard air drivers,
meets these tough situations with a variety of
unusual offset, extended and back-driving
configurations. In some tight places on the
A4D-5, only Hi-Lok hand tools can be used,

-and in several extremely isolated spots, Hi-
-Loks are installed with improvised wrenches.

For the A4D-5's skin panels, the small head
of the Hi-Lok uses the minimum counter-
sunk depth, permitting higher allowables to
be designed into thinner gages. The smooth
and quiet Hi-Lok assembly results in a con-
trolled preload or clamp-up, consistent in
each installed Hi-Lok in any grip condition.

From the Navy maintenance viewpoint, Hi-
Loks can be easily removed with hand

tools, and 1f the pin is not damaged, it can
be reused.

If space i1s a problem, use Hi-Loks. If your
structure is open and many fasteners are
required, use Hi-Lok automatic driving tech-
niques, Check your Engineering Standards
Group for details.

U.S. PATENTS 2,882,773 2,927,401 AND 2,940,405,
OTHER U.5. AND FOREIGN PATENTS GRANTED AND PENDING.

Ai-s[ear

2600 WEST 247TH STREET * TORRANCE * CALIFORNIA



FOR EXHAUST NOZZLES »

-

FOR NOSE CONES

J-M Microbestos and J-M Micro-Quartz Fiber
used to reinforce high-temperature plastics

From Johns-Manville, manufacturer of Min-K and
Thermoflex (the only thermal insulations used aboard
the Mercury Spacecraft), come two equally important
products . . . J-M Microbestos Paper and J-M Micro-
Quartz Fiber. They are designed to provide reinforce-
ment for high-temperature plastics such as exhaust noz-
zles, nose cones and aero-dvnamically heated surfaces.
Microbestos Paper 1s a high-purity, high-bulk, uni-
form paper made of asbestos or asbestos in combination
with other organiec and inorganic fibers and fillers. It is
capable of accepting up to 50% resin saturation. Micro-
bestos-reinforced products saturated with various resin
systems are avallable from leading manufacturers of
laminating sheets, tapes, and molding compounds.

12

Micro-Quartz is made of the highest purity silica fiber
with thermo-physical properties similar to those of pure
silica, It is available in bulk form in various fiber diam-
eters for use as a reinforcement for high-temperature
and ablative plastics.

For full details on these and other J-M aerospace in-
sulations, write to J. B. Jobe, Vice President, Johns-
Manville, Box 14, New York 16, N. Y. In Canada: Port
Credit, Ontario. Cable: Johnmanvil,

JOHNS-MANVILLE !JU

INTERNATIONAL AERONAUTICS AND SPACE FAIR

SAO PAULO, BRAZIL - FEBRUARY 15-APRIL 14, 1963, SANTOS DUMONT FOUNDATION

The American Aeronautical and Space Science Industries are cordially

invited to display and demonstrate their products at this exposition

. the first of its type in Latin America. American manufacturers will

be afforded an opportunity to cultivate the Brazilian public, their gov-

ernment, and the industrial community of this area of tremendous

potential. Valuable results should develop both for participants and

visitors from an endeavor of this calibre.

Detailed literature and descriptions including wide selection of exhibit space can be

obtained from the American representative. A telephone contact is suggested.

CONTRACT MANAGEMENT COMPANY

Elease turn magazine sideways for a view of "IBIRAPUERA PARK site of the exposition.

8936 South Sepulveda Boulevard

Los Angeles 45, California

Telephone 776-2573 » TWX 213-670-4793




ENGINEERED FOR GLOBAL STREETIFIGHTING

MODICON* V — ready to move on instant notice to anywhere in the world to counter aggression on
enemy-selected ground and under enemy-prescribed conditions. Designed to assure mastery of the
air situation with command and control of aerial operations and close support of ground forces.
Engineered for first day capability, mixed weapons control, modular dispersibility. Compactly pack-
aged for global mobility in air-transportable shelters suitable for helicopter and vehicular operations.

new approaches to silence and shock protection

The Navy is always on the lookout for better ways of suppressing sound and
attenuating shock. m Lord has devoted its special talents to meeting these

needs. Here are a few of the results. @ Modular compounds and laminated

Fully researched and developed for rapid integration into special air warfare units./Engineers and structures for acoustical damping. Main drive couplings that transmit power
scientists qualified to assume important assignments in advanced data handling and display systems smoothly, silently. Elastomeric covers to seal in sound. Deck mountings that
will find a broad spectrum of challenging opportunities at Litton Systems. Complete information on isolate entire compartments. The only complete line of Navy machinery mount-
Sheries ey be ehtinal o sulimiting resinis i Drtsatcin Bunlovisnt Masauee. 8700, ings. Protective suspensions for inertial navigational systems. Special mounting
peliis Y _ y ; 8 ‘ E ke ALBLH, o systems for electronic gear. ®m To develop new approaches, Lord dives deep
Avenue, Canoga Park, California. An Equal Opportunity Employer. *MOdular DIspersed CONtrol into problems, explores them thoroughly, often charts new courses in vibration/

ELITTON SYSTEMS. INC./DATA SYSTEMS DIVISION X Division of Litton Indusiries shock/noise control. Don't expect just a routine answer frn!'.n L:::rd.. Expf:ct vfbraﬁm/shacﬁr A ———
? more. Contact: Lord Manufacturing Company, Erie, Pa. Field Engineering

_ S D — S —— Offices in principal cities. In Canada: Railway & Power Engineering Corp., Ltd.
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A boost tor big nozzles...

owedlow is solving the critical curing problem in the fabrication of large rocket nozzles with the
development of a unique form of high-pressure containment. Known as the Cable-Clave® process,
this method eliminates the extensive time and cost considerations involved in huge pressure vessels,
and places the dasign of rocket nozzles to 400 inches within reach today. Simplicity, economy, un-
restricted equipment mobility and immediate availability mark the Cable-Clave method as a significant
advancement in plastics technology. Swedlow applied ingenuity developed this new technigue in
structures fabrication. Swedlow can solve

your problem too; making proven plastics Swe dlow IHC

do new (and bigger) things. Write or tele- §985.8 Bandini Blvd., Los Angsles 22, California s RA 3.3211

phone for com plete technical information. AMCRAFT TRANSPARENCIES o REINFORCED PLASTICS & THERMAL COATINGS

Predetection Recording by DCS
gives you these 7 features:

e Best s/n performance ® Best transient characteristics

EAELEA‘,‘\\
v 90000000000
N RS

/EMB

STEEL MANDREL AMINATE- HHEH

e Up to 800,000 bit/second response ® Tape speed compensation
e Off-the-shelf modular flexibility ® 1009 solid state ® Usable with most receivers and recorders
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Considering predetection recording? Only
DCS can give you all these advantages:

First, the phase lock loop design of the
GFD-4 Discriminator permits playback at the
recorded frequency without incurring the noise
and transient degradation typical of up-con-
version systems. And in addition, response
from DC to beyond that required for 300 Kilo-
bhit NRZ PCM is provided, for full IRIG
requirements.

What’s more, DCS has the only system pro-
viding tape speed compensation of reproduced
data. Components are all solid state . . . modu-
lar (just plug 'emin!) ... and available off the
shelf.

Whether yvou need a complete predetection
recording system, or want to build one using
vour present receiver and recorder ( DCS com-
ponents are compatible with most), DCS can
help you.

Wrile us for complete information. Address: Dept. AW-2-7.

A TR . Eem lm

DATA-CONTROL SYSTEMS, INC.

Tnatrumentalion for Researck

Los Angeles » Santa Clara «» Wash.,, D. C. » Cape Cannveral

Home Office: E. Liberty 5t., Danbury. Conn. » Ploneer 3-9241

D Swedlow Inc.

*

The Cable-Clave® process involves a laminated structure, with the uncured nozzie section sandwichod

pelween a iquid pressure enclosura and & steal farm. This assembly is cable-wound for pressure con-
tainment, then encased in & heafed shell. Conirolfed pressure is introsuced in program the complete
curing process. "Palen! Applisd For. Cabia-Clave Is a Trage Mark of Swedlow Inc



Electro-hydraulic Servo Drives give “reflex action”

(1 M@@ D:.IE@ Launching Pod

Split-second response . . . deadly accuracy — these were the re-
quirements! To position the launcher for the Army’s fast-firing,
fast-moving battlefield missile system called *MAULER, only a
quick and precizse power drive would do, FMC Corporation,
which is developing the weapon pod, found that kind of drive
in electro-hydraulie servo systems engineered and produced by
Vickers Incorporated.

Vickers design approach to the required “reflex action' sys-
tem was based on an unrivaled manufacturing experience (pro-
duetion of over 100,000 electro-hydraulic servo-pumps, for
example) and broad servo-system engineering experience dating
back to the beginning of World War 11.

While the MAULER launching pod servo-pump package
represents a custom-built system, it is essentially a combination
of standard Vickers components tailored to provide optimum
performance for FMC’s specialized applications.

Here, then, is the unique advantage offered by Vickers Incor-
porated to any potential user of electro-hydraulic servo systems:
extensive design capabilities coupled with a broad line of existing

hardware including servo-pumps, servo-motors, valves and re-
lated components.

Check these advantages Vickers electro-hydraulic servo drives offer designers...
Rapid Acceleration (to 30°/sec.?) Un one massive, tracking
radar, Viekers servo drives provide accelerations of 30°/sec.? for
inertias up to 7,480,000 lb. in, see.2

High Grain — Accurate Response (n another series of
complex missile-tracking radars, Vickers closed-loop drives
afford Velocity Constants over 100 sec.-1

Low Weight-Volume HP Ratios Weights and volumes of
Viekers servo drives favor the antenna designer. For example,
a4 25 HP transmission has a weight to HFP ratio of 8 lbs./HP and
an envelope ratio of 0.24 cu. {t./HP.

Small Error Signals Move Large Masses On many
antennas, error signal exeitations as low as 0.10 milliwatts pre-
cizely and instantly control torques up to 4,500,000 inch pounds.
*Mauler is being developed for the United States Army by General
Dynamics/Pomona.

If you would like to know anore about the multiple advantages of hydraulics for ground support equipment, call your aer::rrm Vickers

district office or wrile {o the Marine and Ordnance ﬂtp{arf-mmf Walerbury 20, Conneclicul.
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New VTOL jet to work with the troops

The Army has long seen the need for a VTOL aircraft
that can work within the environment of ground troops
with high performance to perform jet age observation
and target acquisition missions.

The XV-4A, a research aircraft now being developed
for the U.S. Army Materiel Command by Lockheed-
Georgia, 1s this kind of craft.

The XV-4A uses augmented deflected exhaust from
two turbojet engines to achieve vertical flight. Exhaust
gases are augmented approximately 40 per cent by
induction of outside air through doors that are opened
at the top of the fuselage. For forward flight, these doors
are closed, the thrust is directed aft, and the XV-4A
accelerates up to high subsonic speeds.

LOCKHEED-GEORGIA COMPANY

MARIETTA, GEORGIA « A DIVISION OF LOCHAHEED AIRCRAFT CORPORATION

EDITORIAL

Progress on Cuba

Soviet agreement to remove all of their 11-28 twin-jet
Beagle bombers from Cuba marks another milestone to-
ward the eventual solution of the problem posed by the
Russian attempt to establish a base for offensive nuclear
weapons only 90 mi, from this country. All Americans
will certainly applaud President Kennedy's firmness in
refusing to dilute his original demand that all types of
nﬂLan weapons be removed from Cuba by the Soviets
and in continuing to insist on some type of authentic
on-site inspection nf the Cuban weapon bases.

Apparently all of the Sandal MRBMs (a shghtly
longer-range version of the earlier Shyster) have departed
from Cuba aboard Soviet freighters and the Ilvashin
Beagles are scheduled to follow within 30 days. Both
actions will help to de-fuse the potential U.,]:-h}un CNess
of the Cuban bomb, although the thorny issue ot on-
site nspection remains. The Mach 2 MiG-21 Fishbed
hehters and the Guideline surface-to-air-missiles still re-
main in Cuba, although there has been no further Guide-
line hAring since ong hruu"ht down a U-2 on a photo-
recon muission Oct, The Fishbed-Guideline combina-
tion certaimnly ﬂrtns_,[h{_m the Cuban air defense svstem,
but poses no real threat to a determined large-scale pene-
tration of that island’s air space.

Castro’s Losing Struggle

[t 15 mteresting to note the sour grapes reaction by
I'idel Castro to the forced departure of his 11-28 bomber-
flect as he cited their obsolescence, slow speed and
limited ceiling.

As we noted carlier (AW Nov. 12, p. 21) the 11-28s
posed a real threat in the Caribbean area, Central
America and oil-tich Venezuela despite their lack of
capability against the North Amencan air defense system.
Castro's rE]ltLtmLL to let them ro is indicated by the
weeks of haggling between himself and Soviet Deputy
Premier Anastas Mikovan before he bowed to the Rus-
sian s edict,

T'his haggling over the 11-253 probably was also another
Measure uf t]J{: U.S. determination to see the Cuban
crisis through to its conclusion. The Soviets were ob-
viously aur]:-rm_{] by the speed and determination with
which President Kennedy reacted to their Cuban missile
gambit, and there must still be considerable skepticism
in the Kremlin as to whether the U.S. is really as tough
as 1t sounds. The U.S. rejection of all compromise on
the 1128 removal must certainly have dissolved some of
these lingering doubts both at home and abroad.

Progress on the Cuban crisis, however substantial it
may n fact be, should not lull the American people and
their allies mnto a feeling of false security on the over-all
problem of Sino-Soviet imperialism. The sad plight of
Incia today should be the only object lesson anvone
needs on what befalls those who {]L]}.r:n{l m]h on noble
thoughts and minding their own business as a defense
im this wicked world. Indian troops, when properly
cquipped and led, are among the world's finest hghting
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men. But the spectacle of them marching up the Assam
Valley i thin tropical greens carrving World War |
vintage bolt action Lee-Enfield rifles to do battle in the
frigid Himalavan passes with Chinese hordes armed with
uutntn.ltm weapons, recoilless artillery and heavy mortars
is a sad commentary on the wisdom of the leaders of
this new nation. It has also taken great restraint on the
part of both Britain and the U. 5. —both of which have
been roundly abused by lnultlms_; Indian statesmen for
their mili Lm mtﬂhl—tn IL'F rain from a sarcastic “it serves
vou right™ as t]w:_\ rushed military aid to India.

Despite the skillful Chinese propaganda barrage of
prottcred ccase-hres, withdrawals and truce offers, it ap-
pears that their offensive drive into India is no merc
border dispute, but naked large-scale aggression aimed at
major strategic gamms that umld outtank both their Rus-
stan allies in the northwest and the SEATO pact nations
in the east. The Chinese are now extremely close to
]:nuurilw mto upper Assam and the broad Brahmaputra

Valley. This was a strategic ]lrm;' sought vigorously by
the Japanese during World War 2 2 and thwarted only by
the now almost-forgotten siege of Imphal. The Japanese
were never able to swallow Imphal, the sole stumbling
block on their open road to India, because the sur-
rounded defenders were successfully supplied and rein-
torced by airhift. Nearly 20 vears later, airlift to the
Assam V ,|Iiu 1S again a critical factor in deciding which
army controls t]m kev area, and mavbe there are some
lessons to be learned from that. |

Airlift Foresight

Omne of the first military actions taken by the Kennedy
Admmistration in 1961 was a program to strengthen mili-
tary airlift by immediate acquisition of Boeing C-135 jet
transports and initiating HUL]umel]t of th{: Lockheed
C-141 jet freighter. T he Bocing C-135s have alrcady been
doing workhorse service, participating in three major
emergency airlifts during the past month—to Guanta-
namo im the Cuban crisis: to typhoon-striken Guam, and
in the quick arms delivery to India. The C-141 is still
under development, bul the events of the past year have
proved that it will be sorely needed when it is ruah for
service. In the meantime, the Lockheed C-130 continues
to play a brilliant airlift role, performing well bevond the
scope of its original mission,

[t [h; cert: liu that the wisdom of this earlv decision to
bro; ary airlift capability will be reinforced with
the passing of ach international crisis. At the pace world
events move todav, only airlift can react in time to be
trulv eftective. However, the organization of the current
and future airhft capability of the military services into
an effective instrument of national policy, which ]:-lm ||:lu
maximuim response to top priority problems at re:
cost and efhiciency, is a problem as vet unsolved,

Cuba and India have certainly proved that it is hardly
prudent for nations to stalk through the international

jungles armed only with a high moral purposc.
—Robert Hotz
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The Shrike 15 an air-launch missile of the Bureau of Naval
Weapons, being developed by the U. S Naval Ordnance
Test Station, China Lake, Calif,, with engineering and manu-
facturing support provided by Texas Instruments Incorporated

new war-club for nation’s arsenal

The Navy's Shrike missile is the first of a new
breed of weapons designed specifically to increase
air-to-surface striking power. Shrike will provide
a new attack capability against heavily defended
tactical target areas, combined with increased pro-
tection for the Navy's pilots and ailreraft under
operational conditions. Texas Instruments 1s the
prime contractor for the guidance and control
sections of the Shrike missile, applving skills In
glectronies and aerodynamics. TI contributes to

PLAMTS IN DALLAS

the development of this high-performance weapon
more than 20 vears’ experience In recognlzing
and solving tactical performance problems. B In
addition to its systems management capabilities,
T1 possesses a unique combination of proved skills
in many areas of endeavor. Expanding from a
broad research base, TI interweaves its various
technologies to provide a continuous flow of
improved products and services for its customers.
Witte Depavtment 48.

I NCORPORATED

TR et i TEXAS INSTRUMENTS

ANRD HOUSTON TERAS

o 0O O 0 L E M M O N o N L E
P. 0. BOQX 0012 » DALLAS 22 TEAAS

WHO'S WHERE

In the Front Office

Ceorge W. Leisz, vice president and gen-
cral manager, Inertial Navigation Product
Division of Autonetics, Downcy, Calif,, a
division of North Amerncan Aviation, Inc.,
succeeding 8. Frederick Evestone (AW Oct,
22, p.. 23).

K. Robert Hahn, a corporate vice presi-
dent, Lear-diegler, Inc. Mr. Hahn continues
as president of the Power Equipment Divi
ston, Cleveland, Ohio.

Col, Langdon F. Ayres (USAF, ret.), as-
cistant to the executive wvice president,
Acrojet-General Corp., Azusa, Calif. (AW
Oct. 15, p. 25).

Honors and Elections

Robert R. Gilruth, director of NASA's
Manned Spacecraft Center, has received
the Amencan Rocket Society's  laghest
honor, the Robert 1, Goddard "n]u.lu[:nan
Award, for “gencral emunence in the feld
of rocket engmcermg and space flight.”
Other 1962 award recipients: Lt. Col. John
H. Glenn—the ARS Astronauotics Award for
outstanding contnbutions to the advance
ment of space ﬁight tor . . . his feat as the
first American to make an orbital Hight of
the carth,”” Viee Adm. William F. Rabom,
Deputy Chief of Naval Operations, Special
Projects Office—the James H. Wyld Me-
morial Award “for outstanding application
of rocket power i rr,u.utrullu:ln of his lead-
crship in the Polaris missile program and
his contributions to the Terrier-Talos-Tartar
missile  programs; Samnel K. Hoffman,
president of Rocketdvne Division of North
American  Aviation—the ARS Propulsion
Award for “outstanding achievement Er: the
ficld of rocket propulsion systems.'”’; Dr.
Howard S. Seifert—the G. Edward Pendray
Award (AW Nov. 5, p. 23); Theodore
Forrester, head of the Ion Physics Depart-
ment of Electro-Optical Systems, Inc.—the
ARS Research Award, given to the person
who conducts a 1.t;I;m!'t-:‘au: program of indi-
vidual research in rocketry or astronautics;
John R. Winckler professor of physics at
the ]_TIII'I.L:I""-J‘l"I. of Minnesota—the hrst ARS
Space Science Award, to he presented annu-
L|||'|. to a scienbtist for achievements in in-
vestigation of the physics of the atmospheres
of n.'_Lh_l.h:ﬂ badies . . ."" Elected fellows of
the ARS: H. Julian Allen, Abraham Hyatt,
Eberhardt Rechtin, A. . Tischler and
Walter C. Williams, of NASA: Lt. Col.
Paul G. Atkinson and Milton M. Sluwsk}'
of the Air Force Office of Scientifhic Re-
search; Robert W. Bussard and Ruben F.
Mettler of Space Technology Laboratories:
James R. Dempsey of General Dyvnamics/
Astronantics: Frank ], Malina of the Inter
!l:ttimml Academy of Astronautics; Ronald
FF. Probstein of Massachusetts Institute of
[unhnulum Maj. Gen. Osmond ]J. Ritland
of USAF Systems Command’s Space Sys
tems Division: William L. Rogers of Acro-
jet-General Corp.; L. Eugene Root of
Lockheed Missiles and Space Co.; Leo Steg
of General Electric Co.: Harrison A. Storms
of North American Aviation. Harold Wesx-
ler of the U.S. Weather Burean, received
a posthumouns fellowship.

(Continued on page 111)

' INDUSTRY OBSERVER

> Army has launched a development program at Raytheon to give the Hawk
mlm]-r_ an anti-missile capability against short-range ‘ballistic weapons similar

y the Soviet Shyster MRBMs rccuﬂh removed from Cuba. By adding
fl:}!]'?-mnﬂ’t acquisition radar and a high-speed computer to the present Hawk
a.ﬁtum at moderate cost, Army believes, the Hawk can be made eftective
against such threats. Army has demonstrated Hawk mntercepts of Corporal

and Sergeant missiles under controlled conditions,

» Boeing Co. has approached Bristol-Siddeley of Great Britain to obtain
technical knowledge on intake and outlet variable geometry for supersonic
transports in the Mach 2.2 range. Boeing has made similar approaches to
other companies which have developed specialized knowledge in supersonic
transport technology to aveid duplication of previously-done work,

» Enthusiasm of Navy's Burean of Weapons for microcircuitry has caused
concern in some industn quarters that BuWeps might prematurely make
that method of construction mandatory for all its avionies equipment within
several vears., But Navy officials say this is not likely, except perhaps in
the field of airborne digital computers and the avionics svstem for the VAX

highter.

» [talian government is asking Fiat, :‘hlgu'it.a. Aerfer and Aeronautica Macchi
to submit proposals for a three-ton V 'STOL transport for the country’s air
force. The aircraft would use Rolls-Rovee RB.162 lift engines for vertical
flight and a General Electric CF700 aft-fan powerplant for horizontal thrust.

» Navy's Transit navigation satellite program, still officially classified as in
the dev elopment ph.m: is moving rapidly toward npcrfilum.ﬂ status., Transit
navigation receivers are LuIrLllﬂj. bemmg installed in Polaris missile-carrving
submarines.

P Thrust-augmented Douglas Thor utilizing three strap-on Thiokol XM-33
Castor solid-propellant motors and topped by an Agena D stage probably will
be test-fired early next year from Vandenberg AFB, Calif. T htr vehicle is
being prepared for a dual function—initial practical Ev.-'ulu:itmn of the Titan
3 launch concept and boosting of a variety of Discoverer payloads of more-
than-standard weight or higher-altitude orbits.

> RCA Relay communications satellite is scheduled for launch Dec. 11 from
Cape Canaveral. Hughes Svncom (AW Aug. 20, p. 80) will be launched in
February, and AT&T i1s undecided on whether it should schedule another
Telstar or wait until Telstar 1, now in orbit, ceases to be useful before mak-
g firm the Telstar 2 schedule.

» Schemes for arming Lockheed's Navy-Army XH-51A rnigid-rotor helicopter
with a variety of weapons are being prepared by General Electric’s Arma-
ment Dlwsmn Burlington, Vt. Omne plan involves incorporation of the
company's Vulcan small-caliber, Gatling gun-type weapon. GE also has pro-
posed mstallation of a nose-mounted, 20-mm. M-61 Vulcan on Lockheed

I-104 Starhghter.

® Switch from a programed Blue Scout booster to the Douglas Thor prob-
ably will delay until July, 1963, the launch of the first hypervelocity, lifting
re-entry test vehicle being built by McDonnell Corp. for USAF's Project
Asset (AW Feb. 5, p. 50). Blue Scout will not develop the total leu-:;l
required to boost the Asset vehicle. Thors to be used for the seven Asset
launches will be taken from those ongially allotted for the Canadian space
program development and later J-Lqum_cl by the U, S. Air Force. The Thors
will have to be modified for the Asset mission, and there is a possibility
that Space-General Corp.’s Ablestar upper stage will be used for the Asset
program.

» Interest is rising in nuclear warhead defeating techniques—methods for
disarming hostile weapons before detonation. Besides government-funded
studies, some companies also are beginning to invest their own funds in this
arca,
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designed

. « « 10 operate dependably in tough military situations: Librascope L-2010 computer

Low-cost, highly versatile, general-pur-
pose L-2010 digital computer goes where
it is needed. Fully portable®, the L-2010
is built to ride in jeeps, tanks, vans, and
aircratft—and on board ships. It can be
used off-line for system simulation, sup-
ply-depot inventory control, military-rec-
ords keeping, preventive-maintenance
scheduling. Can operate in real time for
naval weapons fire control, radar data
processing, navigation, and missile-sys-
tem checkout. O L-2010 weighs 60 Ib,

LIBRASCOPE DIVISION

@ GCENERAIL
PREGCISION

BOB Western Avenue, Glendale 1, California

G543

occupies just 2.0 cu. ft. of space. Memory
capacity: 4096 30-bit words. All solid-

state construction. Circuit modules
welded and encapsulated for high com-
ponent density and maximum reliability.
Easily maintained. Minimum skill required
to operate. Performs with most periph-
eral equipment. Designed for desk top
or rack mounting. FIELDATA code com-
patible model available soon.Engineered
from Librascope's 25-year experience
in computer technology. Send for data.

Budget Complications

New MRBM Position

Houston Space Post

Soviet Laser Progress

Washington Roundup

Eudga.t ceilings are expected to be the central fact of life in defense and space
programs in the next vear. The Kennedy Administration already expects an 58-hillion
[ILﬁLt’r for Fiscal 1963. Now new funding problems at National Acronautics and Space
Admimistration (see p. 26), and the extra cost of the Cuban and Indian crises threaten
to push that ¢ven higher. The Administration faces an cven tougher time with the
Fiscal 1964 budget, which 1s being put together now,

Defense I]Lpl: estimates, 'pn:]ﬂn:cl by the services under rather explicit guidelines
laid down by Secretary Robert MeNamara, now total about $53 billion—S5 billion more
than the total approved by Congress for Fiscal 1963, It will take drastic action to cut
it appreciably below that, Austenty already 15 the word in the services, especially 1
such areas as plant maintenance and trluf.}:-ﬁrhnrm Most likely targets for cuts are
weapon svstems that don't stand up well in cost-cflectiveness studies.

No funds had been released for work on the USAF-Martin Titan 3 space booster
by l.;tu. last week, even though Detense Dept. has announced Dec, 1 as the go-ahead
datc. A contract had been mE_,ﬂuI with United Technology for the solid hoosters,
final agreement had been reached with Martin, and Anal negotiations were in progress
with Aerojet for the hgud propellant engines.

State Dept. now agrees with the view held by most North Atlantic Treaty Organi-
zation countries that any medium-range ballistic missiles for Western Europe should
be based on ships or submarines instead of on land. Several countres, notably France
fear that land-based MRBMs would be difficult to comceal and would subject each
nation to nuclear retaliation. The U.S., m tum, fears that ecach nation might feel
entitled to use the missiles iltLILl}LnLILnth, and might start a world nuclear war.

Under Sccretary of State George W, Ball told the eighth annual NATO parlia-
mentarians conference in Paris recently tlmt ‘from a "-.ﬂ'll;"”'l. military standpoint we do
not feel that the alliance has an urgent need for a E Aropean nuclear contribution. But
should other NATQ nations so (!thld_ we are readv to give senious consideration to
the creation of a genuinely multilateral "n.'[llH‘\.I force fulh coordinated with the other
deterrent forces of the NATO organization.”

State Dept. denied reports that this statement represents a policy shift, pointing
out that nuclear warheads cannot be given to any nation without specihic authonzation
trom Congress. But department officials did say Ball's speech meant that, as West
European inh;';;!rltmn mcreased, the U. S, intended to share more nuclear imformation
with 1ts allies.

INABA hudqudrtcﬁ 15 sounding out James C. Elms, director of space and electronics
for Aeronutronic Division of Ford Motor Co., on the pnq'ﬂhlhh of becoming associate
director of its Manncd Spacccraft Center in Houston, Tex. Walter C. Williams has
held the dual role of associate director and director of operations there. Williams would
continue to hold the operations job. Some observers think the success in manned space
Hights so far 15 due largely to the fact that Williams held both jobs at once, welding top
management and operations into a single clement.

Illms has been at Aeronutronic since mid-1960. Before that he had been manager
of Martin Co. aviomics and an excentive vice-president of Aveo's Crosley Division,

Rear Adin. €, E. Weakley, assistant chief of naval operations for clu.;_lulmu,ut and
an anti-submarine warfare expert, said last week that Russian submarines in Unprece-
dented numbers operated m the Cuban blockade area, where they have rarely appeared
betore. All were diesel powered subs which normally use snorkels to recharge batteries.
Several surfaced after the Navy had tracked them for long peniods. One, “tracked for
35 hlr| by a destrover, staved up for a day and a half, L|1:r]mr{_nt|.j. because of mechanical
trouble.

Soviet Chairman Nikita Khrushchev recently demonstrated that interest in laser
development reaches to the highest levels in the USSR, When W. E. Knox, president
of Westinghouse Electric International Co., visited with Khrushchey for three hours
recently, the Soviet leader showed him a 6-in. steel ruler riddled with tiny holes. Khrush-
chey said the holes had been drilled by laser beams. He said he knew the U.S. was
working on lasers but was convinced his scientists had the lead. Dr. C. 1. Townes did
the carly significant U. S, work on lasers in 1952, Russia clanms to have been working
on lasers since 1951 but the UL S, knows little about Soviet progress since then.

Skeptics still doubt that Soviet MRBMs (medium-range ballistic missiles) and
IRBMSs (intermediate-range ballistic missiles) could have flown as far from Cuba as
the Administration claimed.  This has led to a new categorv—PRBNMIs, or Political Range
Ballistic Missiles., —Washington Staff

AVIATION WEEK and SPACE TECHNOLOGY, November 26, 1942 25



NASA May Cut Agena From Gemini Plan

Rendezvous with scientific payload or piggy-back
satellite considered as move to save money and time.

By Fdward H. Kolcum

Washington—LElimination of the Agena D launch i Gemmm rendezvous
missions is under serious consideration by the National Aeronautics and Space
Administration as one wav to cut costs and time in th- increasingly expen-
sive manned space flight program. The agency is studving the feasibility of
having the Gemini spacecraft rendezvous with orbiting scientific pavloads, or
with satellites attached to Gemini and then ejected, as alternatives to the

Agena D target,

This 15 the most significant of a number of sizable re-programing moves
under way in NASA which are designed to take up the slack in funding de-
fciencies the space agency is experiencing (AW Nov, 12, p. 27; Nov. 19, p.
26). More moncy is not anticipated because of Administrator James ., Webb's
decision not to request supplemental or deficiency funds this fiscal vear.

Several members of Congress are ex-
pected to urge Webb to re-consider his
decision and ask for 5500 million in
supplemental appropriations in January,
This monev would cover a deficiency in
manned space flight which now amounts
to $340 million, and $S110 million for
Ranger, Centaur, nuclear  propulsion
and other unmanned programs which
are running into funding dehciencies.
The remaming 550 million would be a
contingency fund.

The radical modification of the Gem-
i plan 1mphies that NASA mav de-
pend on the Air Force to play an im-
portant role in developing rendezvous
technigques, USATF wants tn buv Gem-
ini spacecraft (AW Nov. 5, p. 42) for
Dyna-Soar (X-20) crew traming and for
perfecting rendezvous.

USAF would use the Agena D) stage
i rendezvous f]f.'n.lnpmr:nt with Gem-
ini, in which both target and chaser
would be maneuverable, If NASA shifts
to a target such as a scientihe satellite,
only the Gemim spacccraft wonld be
maneuverable, Combination of  the
twir programs would provide data essen-
tial to both civilian and military require-
ments. NASA hopes to decide within a
few weeks whether to embark on the
NEw program.

Gemini program (AW July 2, p. 94)
is designed basically to quality rendez-
vous systems for later use in the Apollo
lunar orbit rendezvous mission, OF the
12 flight programs on the schedule,
cight mvolve rendezvous and docking,
ong is a ballistic mission and the other
two are 14-dav orbital missions.

The ballistic Aight, which will be the
first Gemini launch and the only un-
manned mission in the program, 15 now
scheduled for November, 1963, a four-
month delay from the July schedule of
carlier this vear, Robert R, Gilruth, di-
rector of the Manned Spacecraft
Center, told the American Rocket So-
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cietv in Los "nlngLh of the slippage, but
he attributed it to the -':mn|:l'it:-'-..|l1m of
the task and specificallv said it was not
due to a lack of funds. A few days
carliecr, Webb said the space program
1s on schedule.

[t was later explained by a spokesman
at the Manned Spacecraft Center that
although the Gemini program alone is
short $125 million for Fiscal 1963 and
the program is llllquLshmnhh in fund-
ing trouble, its primary difhiculty is a
series of tet‘hnu‘:ﬂl problems, none of
them considered tough enough to en-
danger the program nhir;ctix'cs.

Reprograming in NASA earlier thas
month resulted in subtraction of S10
million each from Gemnm and Apollo
projects. The Gemini spacecraft s
budgeted at 5131 million in Fiscal 1963,
with another $72 million for Titan 2
and Atlas Agena B launch vehicles.

The ballistic Gemini capsule  will
weigh 6,500 1b,, and the first manned
spacecraft will weigh 7,200 1h. Final
spacecraft weight for rendezvous mis-
stions 15 7,500 1b. Present schedule calls
tor launch everv two months.

If NASA decides to shift to a modi-
fied program by climinating the ma-
nenvering Agena D targets, tlH: move
could have these consequences:

e Titan 2 Gemini launch vehicle prob-
ablv would be required to carryv several
hundred more pounds into orbit, be-
cause Gemini would do all the maneuv-
cring. The capabilitv of the launch
vehicle is several hundred pounds more
than the maximum 7,500 1b. now fore-
seen for Gemini,

e Biological satellite devclopment mav
I tc-:d::rln:cl because there are some
n NASA who believe rendezvous of a
mannecd satellite with a biological pay-
load is a logical step in manned space
flight. A biological satellite plan has
been developed by the agency, but has

not been approved at the top level.
When approval is obtained, program
managers will decaide on the capsule
which will carry primates and biological
specimens in orbit. Major contenders
(AW Aug. 13, p. 26) are the Samos
[5-5 and mndlﬁu;c:l Mercury capsules.

Air Torce, which recently relin-
quished the hiulngicﬁl satellite program
to NASA (AW Aug. 13, p. 26), has
reccommended a  Lockheed-developed
life cell for the mission, but NASA
refused.

e Gemind piggy-back satellite mav be
developed as the target. In this concept,
the Gemini spacecraft would carrv on
board a light-weight pavload which
would be L]Cft{'l'.] out of the plane of the
Gemim capsule after it was in orbit
Objective then would be for the Gemimi
pilots to practice various rendezvous
maneuvers by approaching and docking
with the satellite,

e Spent Titan 2 second stage mav be
used as the target in the mitial ren-
dezvous missions.

The Gemini spacecraft is looked on
not only as the testbed for Apollo com-
ponents and techniques, but also as the
first operational U.S. manned space-
craft because of its capabilitv to ma-
neuver and change mhlhﬂ plane. It is
anticipated that if NASA modifies the
Gemini mission, the new target will in-
corporate a docking port, radar trans-
ponder and homing beacons. Agena
D stage for the Gemini mission was to
be modihed by installation of a collar
arrangement into which the Gemini
]Jl]t‘ll'i would guide their spacecraft.

Agena D funding for Gemini was
%4.2 million in I iscal 1962, and was to
be $21.9 million in Fiscal 1963.

Radar Buster Missile

Competition for a small, maneuverable
anti-radiation vehicle (Marv), or radar
buster, which might be launched from a
re-entering  ballistic  missile and  conld
home on the radiation of a gmlmdfhmr:ﬂ
radar tied into an ant-1ICBM system,
may soon be held by USAF's Ballistic
Systems Division. |

Besides homing on, and jamming the |
hostile radar, Marv is intended to survive
impact with the antenna of the radar
systemm and  continue rachating 1ts jam-
ming signals,

Work statement for Marv was being
|1n:|r.1n;'r| recently hj.' Aecrospace Enr‘p.

Texas Instriments has been at work
on a Burean of Naval Weapons air-to-
ground anti-radar missile (Arm), which
is unrelated to Marv, Space Technology |
Laboratorics recently has proposed to the
Air Foree its own radar buster concept,
known as Whipsaw,
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Nnrd Rolls Out Transall C-160 Curgn Transport

Nord Aviation C-160 Transall cargo transport has been rolled out at the Nord factory near Paris. Aireraft is scheduled to begin engine
run-ups shortly and to fly in late December, Second prototype of the joint Franco-German transport is being built at the Weserflug fac-
tory near Bremen and will Ay next March., Third prototype is being built by Hamburger Flugzeugban at Hamburg, will fly in late 1965.

More Minutemen Sought to Replace B-52s

By Larry Booda

Washington—Planned force of §00
Air Force/Boeing Minuteman intercon-
tinental ballistic miassiles will be more
than doubled to 1,700 in Defense
Dept.’s Fiscal 1964 budget requests.
This proposed increase in [ICBM
strength would be made at the expense
of a large portion of the USAF fleet of
more than 700 Boeing B-51 bombers.

The fate of the USAF-Douglas Sky-
bolt airtaunched ballistic missile also
hangs in the balance as final Fiscal 1964
budget decisions are being hammered
out in the offices directly under Defense
Secretary Robert S. McNamar.

When the Air Force submitted its
first program package for Minuteman in
June of 1961, it proposed a total of
2,500 muissiles to be placed in silos and
railroad cars over a five- -vear period from
IFiscal 1962 to Fiscal 1967 (AW July 24,
1961, p. 34). This five-year plan was
cut to 1,000 silo-based missiles in the
Fiscal 1963 budget sent to Congress.
Congress approved a hgare of 500,

The present Defense Dept. plan
would call for phaseout of all of the
operational B-5ZA through B-52F air-
craft over a three- to five-vear period.
A total of 449 of these models were
produced. Some have been destroved
and others are in various test and spe-
cial mussion programs. There are now
14 B-52 wings. Each wing has 45 air-
craft in the operating inventorv and
SEV Lu sparcs.  T'his accounts tor 728 Llir'
craft, The remainder of the 744 B-52s
|1rn|:tnr:1;d are in the categories men-
tioned above,

But even the fate of B-52C and
B-52H aireraft is being debated. The
193 B-52CGs are being modified to solve
fatizue problems and to carry the North
American Hound Dog air breathing mis-
sile, which could approach targets under
the defensive radar umbrellas. The 102

B-52H aircraft are being modified be-
cause of fatigne and to carry Skvbolt.

In many conferences with civilian and
military chiefs of the services, Mec-
Namara has indicated that he stands by
his contention—frst offered, when the
Fiscal 1963 defense budget was being
prepared more than a vear ago—that
Russian anti-aircraft capabilities will
make the air over the Soviet Union un-
tenable for aircraft by 1965,

McNamara has also indicated that
cost-cfectiveness studies of the standoff
missile programs show they are too ex-
pensive for the results they can be ex-
pected to achieve.

Of the two standoff missiles, Skyvbolt
seems to be in the most trouble. The
program cost goal has been inereased
steadily over the last three vears. The
first estimate for the entire program was
less than %500 million. After major re-
views and re-evaluations by both the
Office of the Secretary of Defense and
Air Force, program cost estimate has risen
to $2.8 hillion. This would buy enough
missiles to equip the 102 B-52Hs with
four missiles each, plus over 400 spares
and development models.

This cost imvolves much more than
the missile itself. The wings of the
B-521s have to be extensively modified.
A crash test program has been under
way at the Aeronautical Svstems Divi-
sion at Wright-Patterson AFB for al-
most two vears.

The B-52G modification program of
the “wet wing,"” or wing that carries the
fuel integrally in its scctions rather
than in scparate intermal cells, was de-
laved brieflv at the Boeing Wichita plant
because of the current world-wide alert
of the military services in which the
Strategic Air Command 1s participating.

In addition to the wing problems, the
G and I models must be equipped with
completely  different guidance systems
for their respective missiles, In one re-
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spect Hound Dog has an advantage over
Skybolt. It can be guided from the
moment of launch to impact. During
its entire flight its radar can be moni-
tored and corrections applied to its
course. In the terminal portion of the
flight it can use map matching radar
to pinpoint its target. Thus the B-52G
does not need the most sophisticated
navigation equipment to determine its
own position pror to launch.

With Skybolt, however, the position
of the launching aircraft must be de-
termined with great precision. The
most sophisticated and accurate method
for navigating aircraft is by star tracking.
At night the B-52 aircraft can track two
stars E:}lltil‘il_u*.lm'lj,. [t was announced
recently that daytime star tracking
which is as accurate as night tracking
has been dev Llup::d Engineers of the
defense secretary’s office are skeptical on
this pomt, however.

Skybolt can be guided only during
its powered phase. Terminal guidance
and control for ballistic missiles 15 stll
being developed. It will be applied to
large missiles first, not a small one like
Skvbolt. Cost-effectiveness studies have
posed the question; “Is it worth $2.8
billion to furnish the B-52ZH type of
aircraft with the capability to dehiver a
maximum of 408 mussiles with a yield
of X megatons of destructive power
rather than 408 Minuteman missiles
costing $2 billion and delivering a much
greater number of megatons?”

Accuracy of the missiles, their vul-
nerability and their reaction time are
also considered in making a fnal deci-
sion.  Minuteman mussile is still in
development, There is enough optimism
among defense officials that they are
convinced it will soon be operational
in sufficient numbers, along with the
Navy's submarine-launched Polans mis-
siles, that the bomber force can be cut
drastically over the next five years.
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Space tﬂ_ﬂiﬁfifi vehicle, latest stage of a series af studies made h':-' the Martin Co. between 1938 and 1962, shows current fhinl;iug on MNuclear Rankine powerplant for space vehicles, eurrently considered as one means of providing large quantities of electric power in
designs for re-supply and support of orbiting space stations. (See page 51 for other ARS details.) space, is shown in this conceptual model by Pratt & Whitney Aircraft Division of United Aircraft Corp.

Aerospace Companies Display Advanced Designs Of Powerplants, Probes, Logistics Vehicle

Quarter-scale Nerva mockup (below, left), exhibited by Aerojet-General Corp., indicates the size of the final unit planned for upper stage
testing in the Rift vehicle. Martin Pepasus (below, right), u three- or btwo-stage E'l.i:;;il.-;iltii'udl_' probe dtl'u]::p-r::l from the company’s Pershing
missile program, is detailed in this cutaway model. First details of the Pegasus were revealed in Aviation Week (AW Nov. 19, p. 27).

Iy

'

Hercules Powder Co. nsed a Glament-wound
casing (above, left) for a 156-in, dia. solid
tor its techmical display at the 17th annual
meeting of the Amencan Rocket Society in
Los Angeles (AW Nov, 19, p. 27). Sub-
liming solid salt s the fuel for microrocket
engine (above right) developed by Rocket
Rescarch Corp, Throat diameter is (.01 in.;
theast 15 about one-ten thousandth 1b.

Donglas Skvbolt re-entry bodv (left), devel-
oped by General Electric, is simple conical
shape with hemispherical nose. Small rocket
engines are attached to base of the body,
presumably  for  spinstabilization  of  the
shape during re-entry to reduce dispersion.
Target vehicle for Nike Zens svstem tests
(right), is one of several being developed by
GI's Re-entry Svstems Dept.




Arms, Supplies Airlift to India Accelerated

By Cecil Brownlow

New Delhi—Airhft of supplies and
arms into India and to frontline posi-
tions is being accelerated in an effort to
meet  the threat imposed by new
Chinese thrust deep into the mountain-
ous northeast frontier area.

Immediate effects of last  week's
Chinese offensive after a two week lull
in general fighting included virtual sus-
pension of all scheduled domestic air-
line services as the Indian air force ap-
propriated the entire fleet of DC-35 and
Vickers Viscount turboprop transports
operated by government-owned Indian
Air Lines in a move to speed the flow
of arms and equipment to forward posi-
tions.

Roval Aar lorce, n response to In-
dian requests, also began emergency air-
iift of arms and ammunition from
Simgapore and Britain.

USAF, which Aew in urgently needed
cguipment - C-1355 for seven  days
during mitial stages of hghting in late
October and carly November (AW Nov.,
19, p. 39), also was expected to rencw
its airlift activities to meet new Indian
arms requests made as a result of the
Chinese offensive and to  angment
American supplies now arriving by sea-
lift.

In another move Air-India was put on
the alert last week for possible diversion
of at least portions of its Boeing 707
flcet to carry supplies to available pre-
pared strips in threatened frontier areas

and to Ay m equipment from abroad.

Number of its piston aireraft and
crews already are under air force com-
mand and Air-India flights from the
United States are ferrving in defense
supplics en regularly  scheduled  runs.
As of late last week, however, there had
been no nterruption m the carner's
regular operations.

[n an RALF airhift hurnedly mmple-
mented last week, Blackburn E{.‘t':.'rh.'}':i
and Handley Page Hastings were sched-
uled to ferry into Caleutta’s Dum Duam
Airport 33 tons of small anms and am-
munition from army stores i Singaporc
while Bristol Britanma turboprops werd
ta bring in another 150 tons from the
United Kingdom in 12 sorties,

United Kingdom officials also were
considering  using  these  amrcraft  to
evacuate British  citizens residing in
threatened frontier arcas. At a British
request, Indian air force transports last
week began ferrving Brtish aitizens ot
of Assam on return flights after airlift-
ing i arms and supphlies. In Assam
alone, there are an estimated 1,500
British citizens.

Number of U. S, citizens in the area.
mostly missionaries, also were being
evacuated to Calentta.

Meanwhile, it is becoming incscas-
ingly evident that Indian plans to build
a strong defensive foree, including air
(AW Nov. 19, p. 38), will be put into
cffect whether the hghting contmucs on
a prolonged basis or not. Officials here,
however, gencrally believe that limited

bility.

tration aids.

Mark 12 Development Plans Resolving

Differences between Dept. of Defense Research & Engincering and the Air Force
over the nature of the Mark 12 Minuteman TCBM re-entry system appeared to
be resolving last week in favor of an advanced system with a multiple-warhead capa-

Air Force is expected to prepare a plan for a new re-entry system, designated
Mark 121, incorporating multi-warhead capability. The absence of this in the origi-
nal Murk 12 development plan had drawn DDRE&L criticisms (AW Nov. 5, p. 29).
Contractor will then be selected sole sonrce or through a competition, to comduct
a study of the re-entry system. Menwhile, the Air Force, working with the 52 mil-
lion initially allocated to it as the frst installment of Mark 12 development funds, is
understood to be anxions to move ahead with an original concept, known as Mark
12H, and may try to select a development contractor for it next month. Mark 12
is 2 heavy re-entry system. incorporating a low-radar cross section vehicle and pene-

Selection of the H or L version for production probably will depend on how far
and how fast the new L-version manages to progress. Shounld full Mark 12 develop-
ment funds be poured into the version, the L model conceivably might receive con-
tinued funding for still later versions of Minuteman or other ballistic missiles.

Mark 12H is another in a series of continually npdated and improved re-entry sys-
tems for Minuteman. The series includes Mark 5, the original Aveo vehicle and
Mark 11, which includes a false ablative nose cone to reduce radar observability, now
in production at Aveo's Lycoming Division. In addition, Avco currently is workmg
with Raytheon Co. in preparation of a proposal to Air Force Ballistic Systems Divi-
sion on a Mark 11A. It includes a4 false nose cone that does not burn off imtil lower
descent than in Mark 11, and also carries both active and passive penetration aids.
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war—if it remains within its present
scope—may continue mtermittently over
a number of vears,

Indian ofhcials are leaming a hard
fact of life already known to U. S, allics
m Europe and clsewhere—that State and
Defense departments can be frustrat-
mgly severe in considering requests for
advanced equipment. Major case o
point s refusal of an Indian request fo
the Sidewinder to provide India’s ai
force with an  air-to-air missile capa-
bilitv now totallv lacking.

[ndians had hoped to place Side-
winder aboard [MTawker Hunter fighters
and possibly Soviet-supplied MiG-21s in
an odd cold war mix, as well as locallv
developed T1I-245 now flving in the
prototype stage.

Indian officials sav they understand
LI 8§, reluctance to supply some tvpes of
cquipment in view of the danger of its
falling mto Chinese hands and poten-
tial mternal secunty leaks, In the case
of the Sidewinder, however, thev pomt
ont that the Clhinese communists have
publicly released pictures of an mtact
missile which had aborted and fallen
on the Chinese mainland after bheing
fived from a Nationalist Chinese air-
craft,

For some time, Indian air  force
planners also have been interested in
abtaining Hughes” HM-55 air-to-mir
missile, and at the company’s suggestion
made three separate requests to State
Dept. for permission to obtain detailed
data on the svstem. All three requests
were denied, and officials here sav they
do not plan to ask again,

[Towever, the Indian cnsis and the
promise of U. S, monetary aid is bring-
ng an increasing Aow of representatives
of American acrospace firms to Now
Delhi, especially  companies in  the
avionics held=an area in which India
is particularly intercsted and weak,

["irms now negotiating for potential
sales include General Dynamies, Bendix,
Douglas and Hewlett-Packard, While
Indian defense industry as a whole has
lagged, development of an indigenous
clectronics capability has scarcelv be-
sun and has reccived minimal attention
lefore the present emergency. Govern-
ment, for example, signed licensed pro-
duction contract with Bendix approxi-
matelv two years ago covering a wide
range of avionics products. No portion
of the contract has been implemented
thus far. Now, however, India 15 deter-
mined to build a broad production base
for defense primarily through licensed
production  and/or establishment of
joint companies with foreign firms. In
the meantime it is scanning the world
market to obtain arms and cquipment
that can provide a strong defense pos-
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The missions will help formulate the massive assistance program for India now
that the military airlift of infantry and mountain-fighting equipment has been almost
completed (see p. 30). India is interested in obtaining military air transports and
helicopters that can operate at high altitudes from the West, but the quantities are
still being negotinted on a government-to-government basis,

Indian Ambassador B. K. Nehru said last week India was not secking additional
military assistance from Russia, but expected Russia to fulfill its existing commit-
| ments, including delivery of 12 MiG-21s.

The U.S. last week sent 12 USAF Lockheed C-130 turboprop transports from
West Furope to India to help airift supplies and troops. The aircraft are unarmed,
the State Dept. said, but would be operated by American crews, Farlier, the U.S.
released two Army de Havilland transports to India (AW Nov. 5, p. 26).

The U.S. mission is headed by W. Averell Harriman, assistant secretary of state
| for Far Eastern affairs. ‘The mission left Andrews AFB, Md. on Nov. 21 in a Boeing

C-135 from McGuire AI'B.

defense for international security affairs,

monwealth relations office.

Other members of the party are: Army Gen. Paul D, Adams, chief of the U.S.
strike command and USAF Maj. Gen. Clyde Box, of that command; James P. Grant.
International Cooperation Administration program and planning deputy  director;
Roger Hilsman, Jr., State Dept. director of intelligence and research; Brig. Gen.
Charles E. Johnson, assistant chief of staff for intelligence; Carl Kaysen, deputy
special assistant to President Kennedy and Paul H. Nitze, assistant secretary of

The British mission to India is headed by Gen. Richard Hull, chief of lmperial
General Staft, and John Tilney, parliamentary under secretary of state in the Com-

U.S., U.K. Send Military Missions to Iﬂdi;ﬂ_l

Washington.—U. 8. and Great Britain last week sent missions to India to determine
what kind of military equipment and general economic assistance that nation needs
‘ to fight what might be a long war with Communist China,

ture at the carliest possible moment. Al-
though combat aircraft have not vet
been used by either side, Aghting thus
far has demonstrated to the Indians the
need for effective closesupport aircraft,
and because of the financial strain the
country 15 seeking onc planc that can
ke used in multipcif: roles.

Indian offcials, familiar with the
problem, say fatly that the MiG-21
which Soviets may or may not provide
can only be used as an interceptor and
cannot be diverted to close-support.

To perform the job air force planners
have been seeking data on a number of
different aircraft although no formal
request for specific hardware has vet
been made to Western  authorities.
One plane defense ministrv is now

Brazil-Moscow Route

Rio de Janeiro—Panair do Brasil Presi-
dent Paulo Sampaio is now in Moscow to
negotiate for the extension of Panair's
Rio-Faris route to Moscow, via Prague,
in exchange for Soviet rights to Brazil,
Panair would serve the route with Doug-
las DC-8s.

Russia, failing to win traffic rights into
the U. 8. (see p. 38), has also been un-
successful in gaining a Western Hemis-
pheric foothold in South America (AW

| Oct. 29, p. 40). Until now, the Soviets
had concentrated on a route to Havana
| via Conakry in Africa. Soviets could
reach Havana via Belem in Brazil with

| Tu-114 or 1118 turboprop equipment.

studving for the possible multi-mission
role 1s the MeDonnell F-104. Air force
and planners have been asked to provide
ministry with a full list of its capabili-
ties, cost etc.

Whether the United States would
accede to any formal request for such
an aircraft, particularly one equipped
with a full electronics package, is an-
other question. Still another moot
point 15 how and if India can manage
to pay for defense equipment purchased
cutside the scope of foreign aid or long-
term government to government loans
that can be repaid in soft currency
rupees. Most United States, British,
Canadian and French firms are expected
to msist upon hard currency transac-
tions m any direct negotiations with
the Indian government, either for hard-
ware or licensed production rights.

Fleet Modification

India also has modificd, or wants to
modify, its existing fleet of transports.
C-119s have been equipped with ]34
jet powerpacks (AW Nov. 5, p. 28),
and Air Force's DC-3s have been fitted
with new, more powerful engines.

Remaining problem for C-119s and
the Soviet-built Antonov An-12s 15 the
high landing speed of the aircraft, Af
altitudes of approximately 15,000 ft.,
witich 15 sometimes necessary in this
mountain war a standard C-119 touches

down at speeds of about 160 mph, An-

12 landing speed under the same condi-
tions 15 believed to be slightly higher.
To combat this, air force officials
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are undertaking extensive redesign of
the 119°s wing based upon data from
Fairchild. It also has asked Soviets to
provide similar fixes for the An-12.
Russians, according to officials here,
have agreed to supply some but not all
of requested modifcations.

Two de Hawvilland Caribous now on
order also will be evaluated here for
high-altitude operations with several
tarboprop powerplants including stand-
ard General Electric T64 and Rolls-
Rovee Dart engine.

If the aircraft proves successful in
Himalavan tests, Indian government
probably will trv to negotiate licensed
production contract with de Havilland
for manufacture of Caribous here sinecc
licensed production of the Dart already
is under wav for India’s Avro 748,

It probably would be used on an
Indian-built Caribou, if at all possible,

All three tyvpes of the air foree's
present transport fleet are regularly car-
rving pavleads to altitudes of 20,000
ft. and above to clear the Himalavan
tinges  between the front and estab-
lished air bases in the delta regions.

In the present push to supply troops
with modern arms and ammunition,
aircraft are flving an average of three
to four sorties, each per day, with major
reliance on airdrop rather than landing.
This is due to a scarcity of mountain
ficlds and provision for greater safety
for aircraft and crews in paradrops. De-
spitc the fact that planes often arc
forced to fly below the crests of ranges
with only 1 to 14 mi., between them.
less than 5% of the material is lost, ac-
cording to air force spokesmen.

U. S. Airlift Is Tested
In Cuba, India, Guam

Washington — U.S. military  airlift
forces last week were engaged in their
third major overseas effort in a month,
flving emergency supplies to typhoon-
stricken Guam i the Western Pacific
and evacuating dependents.,

As of Nov, 20, 51 missions had been
Aown to Guam from Travis AFB, Calif.
by Boecing C-135 aircraft, Douglas
C-124s5, C-133s and C-118s and Lock-
heed C-121 and C-130s.

VIS Award Delay

Selection of a contractor to develop
the wisual instrumentation subsystem
(VIS), the television camera payload for
NASA's planned lunar orbiter (AW July
23, p. 22), has been delayed, apparently
because of the space agency’s funding
problems (AW Nov. 19, p- 26).

Recent addition of fve spacecraft to |
the Ranger series (AW Oect. 22, p. 35) is
understood to have cut deeply into fum‘!s-l

appropriated for the lunar orbiter project.
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SA-4 Engine Will Be Shut Down
In Flight to Test Rocket’s Stability

By George Alexander

Huntsville, Ala.—Marshall  Space
I"light Center plans to shut down one of
the eight Saturn C-1 booster engines
during the launch vehicle’s next test
thﬂht—nnw tentatively  scheduled for
‘hpnl 1963—to test the engine-out per-
formance of the prc:puls.mn and flight
control svstems and the cffect of one
dead engine on base heating.

Present thinking at this National
Aeronautics and Space Administration
center inclines to the shut-down of one
of the C-1's four outboard engines about
2() sec. betore burnout of the booster,
which will be designated SA-4. By shut-
ting down one engine and mnulatmg
an actual failure, Marshall engineers
hope to test the stability of the complete
propulsion system. Propellants  that
normally would be c'nmumu] by the
dead engine should be transferred to
the other seven powerplants to extend
their burming time and so compensate
tor the loss of one engine’s thrust.

Selection of an outboard engine also
would test the ahility of the ﬁwht comn-
trol system to respond to guuhncr. SVS-
tem demands, despite the loss of one
cngine, The four outboard engines of
the C-1 can be gimballed =7 ﬂcg b
provide pitch, roll and vaw corrections;
the four inboard engines are canted
shightly inward and are rigidly ﬁml

Also of major interest to Marshall en-
gineers will be the effect of one dead
LH"'J:I'IE on base heating. [Exhaust gases
of all eight engines tend to form an in-
sulating sheath between the engines
themselves and the glass fber hield
which protects the base of the tankage.
Loss of one engine's exhaust will allow
some back-low of the other seven ¢n-
ging exhausts to the ]!Ldl‘ shield and
may create a “hot spot” on the shield.
Marshall engineers are curious to know
if the shield can withstand this possibly
severe localized heating,

Preliminary  data  analvsis  indicates
that the third flight test of the eight-
enginge Saturn, SA-3 on Nov. 16, was as
successful as its two predecessors, SA-1
on Oct, 27, 1961 and SA-2 on Apr. 15
of this vear. Liftoff occurred after a 45-
min, hold caused bv a faulty ground
generator,

Inboard engines of SA-3 bumed for
141 sec. and the four outboard for 149
sec. Unlike SA-1 and SA-2, which were
shut down—both inboard and outboard
—by a sequencer after propellant levels
had fallen below a level sensor in the
tankage, SA-3 inboards were shut down
by the sequencer but its outboards were
allowed to run until automatic shut-
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down because of propellant depletion.

When the tankage level sensors de-
tected SA-3's r::::i:c!m:r propellants they
activated a sequencer which commanded
shut-down of the four inboards about
350 millisec, after initial detection. On
SA-1 and SA-2, the timer then com-
manded shut-down of the four outboards
six seconds later. On SA-3, however, the
timer—after shutting down the inboards
—only commanded the tie-in to 2 single
cireuit of the thrust-okay switches on the
four outboard engines. These thrust-
okay switches are basically pressure sen-
sors and all engine troubles—with the ex-
ceptions of rongh combustion and fuel
tiuplcl‘mu—mml::! be detected by these
units as a pressure drop. Detection of
a pressure drop of more than 109 of
sea level thrust would initiate shut-
down.

Under this new procedure, the four
ontboard engines continued to suck in
propellants until cavitation in the liquid
oxvgen turbopumps occurred.  This
caused a pressure drop of approximately
10% of thrust which the thrust-okay
switches detected.  Outhoard engine
number 3 hrst detected this pressure
drop and, with all thrust-okay switches
then on one circuit, commanded shut-
down of the other three outhoards.

This shutdown procedure, which

Minuteman Troubles

Cape Canaveral=Air Force Minute-
man  solid propellant  ballistic  missile
made a successful 3,500 mi. flight down
the Athintic Missile Roange Nowv, 19
after trouble with the Autonetics-built
enidance svstemn had  postponed all test
hrings of the weapon svstemm for more
than a month, Ground path problems—
short circuits—throngh the missile’s air-
borme digital computer were the canses
of the guidance svstem's difficulties.

After Ninuteman 422 failed to re-
ceive steering sigoals from the inertial
svstem after the lanneh from here Oct.
17 (AW Ok, 22, p. 35), it was de-
stroved by the range safety ofhcer and
USAF promptly suspended all further
fights until the trouble was traced and
corrected.

Autonetics, along with Boeing and
Space Technology Laboeratories, ran an
extensive series of tests at its Anaheim,
Calif., plant on both operational and re- |
search and development guidance units.
Source of the random noise appeared to
come from research and development in-
strument station.  Autonctics re-worked
one such gnidance unit and shipped it
to USAF here for last Monday's flight.

Marshall engincers said appeared satis-
factory on 5"1 3, may be used again on
SA-+. It will not be used for the flieht
of SA5, the first of the C-] Block-2
vehicles (AW July 2, p. 113), because
the 54 second stage will be flown live
for the hrst time on that vehicle and
there are special chill-down procedures
which must be run on the S-4's RL-
10A3 liquid hvdrogen engines just prior
to second stage ignition,

The timing of these chill-down pro-
cedures is important and so Marshall
program officials will revert to a timer to
coordinate shut down of the S-1 first
stage and initiation of ignition sequence
of the S-4. If SA-3 should prove suc-
cessful, the propellant-depletion method
of shutting down the 5-1 probably will
be re-introduced on SA-6.

Marshall telemetry and instrumenta-
tion cngineers received two unexpected
-.-:inr:lfzilﬁ; from SA-3. The frst bonus
was the result of an unexplainable roll
of four deg./see. which developed in
the vehicle toward the end of powered
flight. The roll, which was described
as a “‘perfect slow roll” without anv
associated pltch or vaw motions, gave
eround stations the opportunity to
determine the propagation pattern of
the vehicle's 27 antennas. Theoretical
models were said to approximate closely
observed patterns.

Second bonus was the discovery that
five telemetry links continued to broad-
cast after the deliberate destruction of
SA-3 for Project Highwater (AW Nov.
19, p. 34). The transmitters were
housed in a canmister mounted at the
forward end of the S-1 stage. Analvsis
of the post-explosion transmissions 1s
expected to provide information about
the motion and direction of the frag-
mented airframe.

Two new telemetry links carried by
SA-3—one a  pulse-code-modulated
(PCM) and the other an ultra-high-
frequency (UHF) transmitter—were re-
ported to have operated satisfactorilv,
.ﬂt]mtlﬂh UHIF  transmissions were
NOISY. FC"‘»[ svstem was one of the five
links to continue operating after the
Highwater explosion,

Ih-trur:}-:*kuiﬂ_ another C-1 Block-2 ex-
periment (AW Nov. 19, p. 34), were
fired at about T+152 sec. and burned
vormally for about two sceonds. Dur-
mg this short period, the regular fre-
quencv-modulated (FM-FM) telemetry
antennas in the 230-260 me. band ex-
perienced about a 30 db. attenuation.
l'or SA-4, Marshall program oftheals
plin to install a tape recorder both to
store this attenuated data for later play-
hack and to store data that normally
would be transmitted when the Saturn
vehicle 15 not i an optimum pnin[ In
its trajectory for clear transmission to
around stations. Also aboard SA-4 will
be a General Electric Co. Mistram
transponder and radar altimeter.
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Kennedy to Review News Policy;
Defends Cuban Crisis Crackdown

Washington—President Kennedy last
week promised to review the informa-
tion rules established during Hu;- Cuban
crisis to determine if E]u: “are hmng
used @ way inimical to the free flow
ol news.

IhL President said he had “no J]ml::--
zics” for the tight lid clamped on in-
tormation during the height of the
Cuban -r:uutrm'q;'n'.}' I:I-L'-E:lll.‘:.'L’ “it would
have been a great mistake and possibly
a disaster’” if details of the Administra-
tion’s blockade plans “had been dnb-
bled out when we were unsure of the
cxtent of the Soviet buildup in Cuba,
and when we were unsure of our re-
sponse and when we had not consulted
with any of our allies, who might them-
selves have been involved in arcat difh-

cultics as a result of our action,”
However, President Kennedy added,
“if the procedures which have been set
up, which are reallv to protect the in-
terest and sccurity of the United States,
are being used m a way mnmical to the
frec low of news, then we would change
these procedures.” He said: ™I don't
think that as vet it has been demon-
strated”™ that the Defense Dept. infor-
mation policy “has restricted the flow of
cssential news of the Pentagon. 1f it
does, we will change it. Now, I have
not been convinced of that as }-'L't."
The President said he “would be de-
lighted” to talk with Arthur Sylvester,
assistant secretary of defense for public
aftairs, and newsmen to see "if we can
act this straightened out so that there

caves on the island.

of “offensive weapons”
President said.

at the risk of being destroved.”

|  Naval Base.

President Kennedy made no pledge not to invade Cuba, He said negotiations lave
not been completed and that “serions problems™ remain.
Caribbean™ if “all offensive weapons are removed from Cuba and kept out of the
hemisphere in the future, under adequate verification and safeguards, and if Cuba
is not used for the export of aggressive communist purposes,”
| Inspection at sea has confirmed “that the number of missiles reported by the
Soviet Union as having been brought into Cuba, which closely corresponded to our
owin information, has now been removed,”

USSR Agrees to Remove I1-28 From Cul:a

Wishington—U., S. last weck lifted its armis blockade of Cuba after Soviet Chair-
man Nikita Khrushchev informed President Kennedy that all Russian-built 11-28
Beagle bombers will be off the island in 30 days.

The President indicated that aerial surveillanee of Cuba will continue until agree-
ment is reached over on-site verification that all offensive weapons have been removed
and until the UL S, 15 assured that they will not be re-introduced.

Although the blockade task force of 63 ships and 25,000 men was dissolved, Navy
was ordered to maimtain sarveillimee of ships ontbound from Cuba, primarily with
Lockheed P2Vs, to photograph them and check the number of 11-28s aboard.

The President said the Soviet government “has stated that all nuclear weapons
have been withdrawn from Cuba and no offensive weapons will be reintroduced.”
But he said “the importance of our continued vigilance is underlined by our identifi-
cation in recent davs of a number of Soviet ground combat units in Cuba, although
we were informed that these and other Soviet units were associated with the pro-
tection of offensive weapons svstems and will be withdrwn in due course.”

These ground units may be the reason for reports from Cuban refugees receutly
that 25-mi. range tactical weapons, similar to U. 8. Honest Johns, were hidden in

Several messages between Khrushehey and President Kennedy since their initial
exchange of letters ending Oct. 28 have been aimed at explaining the U, 8. definition
and at clarifving the IL28 and verification questions, the

Talks between U. S, and Russian officials at the United Nations also were credited
| with contributing to the 1128 agreement, but the President did not mention Cuban
| Premier Fidel Castro’s letter to Acting UN Secretary General U Thant, Castro
| last week wrote that Cuba would not stand in the way of removal of the Beagles, but
that it “possesses a legitimate and indisputable right to defend its territory against
|U. 5. aireraft] and it repeats the waming that to the extent of the frepower of our
anti-aircraft weapons, any war pline which invades Cuban airspace can do so only

Castro said that “owing to their limited speed and low flying ceiling, [the 11-28s]

are anbiquated equipment in relation to modern means of anti-aircraft defense.” He
did not repeat his frequent demand that the U.S. withdraw from Guantanamo

the President said (AW Nov. 19, p. 29).

“There will be peace in the

hie said,
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15 a free How of news to which the press
15 entitled, and which 1 think ought to
be in the press and on which any Ad-
ministration really must depend as a
check to its own actions.” He said
sensitive information has come out of
the Pentagon in the past "which 1 can
assure vou o omy own not-too-distant
I."-.pL[‘J:LI'IE‘L has been extremelv inimical
to the interests of the United States.”

The information controversy centers
on recent orders by Sylvester and Rob-
ert J. Manning, assistant secretarv of
state for the bureau of public affairs,
requiting departmental emploves to re-
port their contacts with newsmen. On
Cict, 27 Svlvester directed “all Depart-
ment of Defense  personnel in the
Washington area” to report “the sub-
stance of cach interview and telephone
convirsation with a media represcnta-
tive . . . to the appropriate public in-
formation ofhce {;r:fun: the close of
business that day” if there 15 no public
information officer present during the
conversation.

Svivester's memorandum  was widely
mh_'rmt,h.d as an cffort to intimidate
Defense Dept, personnel and has re-
stricted the How of information, accord-
g to reporters covering the E]LIII'..IUHII
(AW Nov. 3, p. 21). Manning said “his
similar order was made verbally to State
Dept. emploves.

Both Svlvester and Manning have
contended their orders have nnt re-
stricted  information. Buot  President
kennedy said Manning will, “now that
we passed at least a plmw of this crisis,
attempt to improve his order and im-
prrove the Aow of information.” The
President 1mplied Pentagon  informa-
tion policies will not be changed unless
he is persuaded this is necessary.

First Nimbus Launch
Expected in Late 1963

Washington—Nimbus weather satel-
lite environmental testing should be
completed by mid-1963 with the first
launch of the 702b, pavload sched-
uled for late next vear, according to
NASA.

Space agency ofhcials told 250 gov-
ernment and mdustry managers attend-
ing a Nimbus review at General Elee-
tric Co.’s Vallev Forge facility that
NASA and GE arc now starting en-
vironmental tests of spacecraft compo-
nents in the GE pressure chamber, Vi-
bration and antenna tests have been
completed, and tests of the control sys-
tem are under way.

Nimbus s the second-generation
U. 8. weather satellite, and is being de-
veloped by GE under management of
NASA’s Goddard Space Flight Center.
It will be launched into a 500-mi, polar
orbit by a Thor Agena B vehicle from
the Pacific Missile R.mg{:
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New Photos Show Russian
Naval, Shyster Missiles

New and older versions of Shyster appeared in the parade. New
version (above) is designated Sandal, has Aared skirt, modified fair-
ings for plumbing and open jawed retainer at the nose on the trans
porter instead of a full tic-down, Note similanity of tow vehicle to
the one used for the naval missile, Both are ftted with heavy wire
cables for ;uwhmiug the ferward end, iudir:ut{ng it may play some

i--"l

P‘jﬂ-l* (

Russian naval insignia and uniforms are clearly seen (above) in new
photos of the Russian ballistic missile unveiled by the Soviets at
the Nov, 7 Bolshevik anniversary |]:llildf: (AW Nov. 12, p. 28),

The threestage missile, described as capable of being launched

from a submarine, has a blunt nose shape that mav be a heat sink
or ablative re-entry body or may be a radome covered with abla-

tive material. Cluster of seven cvlindrical extensions at the tail

role in missile erection as well. Transporter for the Sandal has
seven truss bavs instead of six seen in most other photos of Shyster
(AW Nov. 5, p. 34), and the Sandal is estimated to be approxi-

mately 80 ft. long, larger than the Shyster, and larger in diameter.
Transporter below has center and aft tiedowns and none at the

nose COnge,

11" [ ";‘H' L ? I';!':l' . '.i"

may be part of a solid tueled rocket cluster with fuel all the way
down the cylinders. Another possibility is that the cylinders and
aft section, which drops off at the point of the aft trailer mount-
ing. may contain a propellant or black powder for firing the mis-
sile clear of the water like a mortar shell. Such a technique would
require protection of the relatively fragile rocket engine nozzle
Projections at the aft end and

afforded by the aft section here.

B-70 Flight Delay Due
To Electrolytic Action

Washington—Llectrolvtic action be-
tween steels of dissimilar composition
and between steel and other metals 15
the principal reason the first fight of
the North American B-70 Mach 3
baomber testbed has been delaved from
December until next March or April
(AW Nov. 19, p. 25).

Atr Force said the delav was due to
leaking fucl tanks. Actuallv, this was
the ¢nd product of the electrolvsis
problem.

As the B-70 was desiencd to make
extensive use of steel, it has undergone
a1 complete test program of Unllpnmnt
parts and their reactions to physical,
clectrical and chiemical actioms. But it
wits not until envirommental testing of
the entire airframe hegan that corrosion
unexpectedly beoan to appear between
surfaces of dissimilar metals.

This corrosion was due dircetly to
clectrolysis, or galvanic, action, which
developed at the pomts where different
metals touched, The dissimilar chemi-
it Urrn]:lmt ons of the metals touching
cach other in the presence of water m
por or moisture and other catalvtic sub-
stunces resulted i chemical reactions
which converted the metals to oxides
and salts,

These reactions became severe enough
to cause fuel tank leakage when the en-
tire airframe was Hllh]{[i'u] to the cle-
vated temperatures that will be encoun-
tered at Mach 3, while at the same time
being twisted as if in flight. High tem-
peratures accelerated the electrolvtic ac-

~—
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(left, below).

tion and the parted the
SEAms,

Manufacturers have solved similar
problems imvolving  steel-magnesium
combinations n engines and magne-
sium and duralumin i airframes. Fngi-
neers are now concentrating on a{:]xmg
the same problem applied to various
compaositions of steel.

B-70 represents acrodvnamic theory
and testing dating from the early 1950s,
while the met ;ﬂlurﬂt stems from the
mid- and late 1950s. Defense ENZINEETS
say that if such an aireraft were de-
signed from  the technology of 1960,
the aerodyvnamic c‘unfﬂrtlrl’rmn would
be about the same, the metallurgy
would be considerably changed and the
engines would he turbofans instead of
turbojets.

tﬁ'u.tmg

Lunar Base Supply

NASA's MNanned Spacecraft Center
has completed an in-house analvsis of re-
quirements for supplving a base on the
moon (sce p. 82). Logistics vehicle en-
visioned by NASA will accommodate six
astronauts, basic spacecraft equipment
and sufhcient cargo area for at least
2,000 1b. of supplies.

Apollo spacecraft conceivably could be
nsed for this mission, but it would have
to be modified extensively.

One booster scheme studied hy NASA
includes a 240- or 260-in.-dia. solid-pro-
pellant motor for the first stage, 156-in.-
dia. solid for second staze, 128-in.-dia.
spherical solid motor for third stage and
a liquid-propellant fourth stage burning
storable fuel.

ahead of the central tiedown may be lifting points or act as guides
in a launching tube, There are recesses behind them, indicating
they may retract. Transporter has six pairs of wheels and is strue-
turally stronger in appearance than the Shyster-Sandal transporter
Rings at demarcation of the two upper stages are
toothed and may serve for rotating missile in its launcher. Length
of missile is 45-50 ft. and diameter of the first stage at 6-7 ft.
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Army Ends AN/USD-5

Surveillance Drone

Army last week terminated its AN/
USD-5  surveilllance drone program.
System was being developed by Fair-
child Stratos Corp., Hagerstown, Mad.

"'|.r1|n re-evaluation study of the pro-
gram, a Defense Dept. iij{al.:_:.m.m said,
‘1]1(]-\";1..!.1 that the USD-5 was feasible,
but that it would be too expensive for
procurement in the quantities Army
needed for an effective surveillance capa-
bility. Army will depend on the Mo-
hawk observation aircraft and the
USD-2 drone svstem for future all-
weather combat reconnaissance needs.

Earlier this month, Fairchild an-
nounced receipt of a S9 million follow-
on contract from Army for reliability
and test flight development of the drone
through June (AW Nov, 19, p. 123).

Termination of the program at this
point is cxpected to save about 530
million for application to research and
development of higher priority svstems,
Armv officials :-,Jtrl Army will receive
a cash refund of about $4 million from
the reliability contract. Cost of the
program, bevond the test flight develop-
ment, apparently involves projections,
however, since no production. contract
commutments had been made,

Impact of the program termination
on Fairchild was not immediately de-
termined, but 400 persons, mostlv re-
scarch and development, were involved
in it. This represents about one-tenth
of the companv’s total emplovment.
About 20 test flights had been made
this vear with successful results.
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Federal Mediators Hope to Avert
Strike at Two Lockheed Divisions

By Kathcrine Johnsen

Washington—Final effort to avert a
stike at two divisions of Lockheed
Cuorp.—Lockheed-Calitornia  Co.  and
Lockheed Missiles and HPLILL Co.—was
made late last week by Federal Media-
tion and Conciliation Service.

Immediately following an overwhelm-
ing vote by workers of International
Assn. of Machinists to strnike Wednes-
day, Nov. 28, the mediation service ar-
T; mm_u 2 mLLhng of company and union
:Lpruw_ntm'uu with two of its commis-
sioners, Ralph Patterson and Grant

]I;igluml.

The union shop—the most controver-
stal 1ssue in the acrospace labor ficld—
deadlocked negotiations which had been
m progress for several months and led
to the strike action (AW Nov. 19,
p. 40).

The company refused to pernut a de-
cision on union shop by a vote of union
workers, as recommended by the special
board appomted by the President to ad-
vise on aerospace disputes. The board,
headed by Dr. George W. m.inr, pro-
posed that a two- thirds vote of the
membership be required to establish the
union shop.

At three firms, the union has failed to

Grumman’s LEM Model Displayed

First photo of scale model of Grumman Aircraft Engineering’s lunar excursion module for
the Apollo spacecraft is shown above (AW Nov., 12, p. 29). Velcle will stand 17-ft. high.
Legs and afterbody will remain on the moon after LEM launches itself for docking with

arbiting Apollo command module (AW Sept. 24,
side and front. Plate on front 15 a radar reflector.
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p- 32). Note reaction jet nozzle arrays on
Top and side orifices are access ports,

win the necessary votes. These are:
North American Aviation, Inc., and
Rvan Acronautical Co,, lmth mﬂmm,d
In United Auto Workers, and I]n Con-
viir - Division  of General Dynamacs
Corp., organized by TAM. H:}z.'mrr Co.
lias ;I‘”TLLL] to a vote by its IAM mem-
hors Larh in December (AW Nov. 12,
p. 39). Lockheed also turned down a
union proposal to submit the union
shop issue to arbitration.

Defense Dept., in a rare public inter-
cession in a labor dispute, threatened
on the eve of the stnke vote to shift
business from Lockheed, mm the event
of a work stoppage.

T'he nussile-space company 15 produc-
ing the Polaris fleet ballistic missile, the
Samos reconnaissance satellite, the
Midas missile warning satellite, and the
Agena launch vehicle stage. Company
also has IAM workers at missile sites at
Cape Canaveral, Vandenberg AIB,
Santa Cruz, and Honolulu.

The major products of the California
company are the F-104 Super Stu-
fighter and P3A Orion ASW arrcratt.

Defense Dept. noted that the two
unions and all acrospace companics ex-
cept Lockheed have accepted the Tavior
Board recommendations. DOD said:

“Lockheed stands alone in refusing to
follow the course that the other mem-
bers of the industry considered reason-
able. The President in his press confer-
ence on Sept. 135 pointed out, following
acceptance of the Tavlor Board pro-
posals by the unions involved. that the
responsibility for any strike that might
take place in this industry would be
L]L‘I:I to the American t:s::upic

“Should a strike take place at Lock-
heed, Defense Dept. programs of criti-
cal urgency to the nationmal defense
would be affected. It 1s mmperative in
the national interest that the Dept. of
Defense make necessary preparations to
minimize, to the greatest extent possible,
any loss of ;}rmluc’r]nn that maight fol-
low a work stoppage. Hupmmhk ofh-
cials of the Dept. of Defense are there-
fore considering whether alternate
means of production can be utilized so
that work on these vital programs can
go forward in the event of a stoppage
at Lockheed.”

Lockheed management ﬁ.iuud the
Detense Dept. at.ltumnr a5 “‘an appe. 1]
to both the company and the union.
T]'IL’ company called the stnke action

“an attempt to force compulsory mem-
bership and payment of union dues on
some 14,000 emploves whe have re-
fused to join the nmon.”

Lockheed me.d a contract with 1AM
at its Manetta, , plant a month ago.
Union shop was nnt an 1ssue because {Jf
Georgia's right-to-work law.

Building trades umons, engaged 1n
missile site construction, indicated last
week that they would observe TAM
picket lines.
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transport (AW Sept. 10, p. 38,

thrust vanes in the exhaust section to

14, p. 36).
siddeley Pegasus deflected-thrust engine.

Beltust treighter.

ing S140 million in {h:u'lu]ml.r;nl costs.

for a progress report on (QR-351.

BAC Plans New Entry in STOL Competition

London—British Aircraft Corp. has designed a lighter,
short takeoft and landing (STOL) airplane than its Bristol 208 as its prime candidate
in the Roval Air Force OR-351 requirement to replace the Blackburm Beverlev

Proposed design calls for nse of four Rolls-Royee Spey turbojets featuring deflected- |
provide the STOL characteristic (AW May
A potential follow-on version for vertical takeoft and landing (VTOL)
probably calls for packagzed Rolls RB.162 pure-lift engines.

BAC previously had submitted the Bristol 208, using the more powerful Bristol-
This airplane is competing with the Gloster
Whitworth 631, also powered by the Pegasus, and the STOL version of the Short
Dark horse is the Lockheed C-130 with boundary laver control,
which would be built under license by British Aircraft Corp., it selected.

Decision on dropping the operabional requiremient, or going ahead with the re-
placement, is a year overdue, probably becanse of British Treasury resistunce to spend-

However, Minister of Aviation Julisn Amery will be asked todav in Parliament
He also will be asked to report Ministry progress
on the Anglo-French Concorde supersonic transport (AW Nov, 19
possibility for an RAV-Roval Navy order for the Hawker P.1154 VTOL fighter.

less-sophisticated  military

p. 41) and the

Russia Claims Mark

i | | y
For Free Fall Jump

Moscow—Parachute jump from 53,
502 ft. that included a free fall with-
out a stabilizing chute for 79,560 ft. has
set a new world’s record, Soviet Kuossia
claims, USAF Capt. Joseph \W. Kittin-
eer fell 54,000 F i August, 1960, but
used a stabilizing chute.

The Soviet Defense Nimsstry news-
paper Krasnayva  Avezda  said  May.
Yvegeny N, Andrevev set the new
record Nov, 1 in a jump from the
sondola of the “Volga™ balloon near a
base on the east bank of the Volga
River i the Saratov area.

Col. Peter 1. Dolgov, a developer and
tester of parachutes, cjection seats and
Viostok  spacecraft  ejection  deviees,
jt1r1lpc,'r.‘1 from the same gnl.h;]nLl when it
reached 93,968 ft., apparentlv opencd
his chute when he '-}L'[‘.-|:|-:_'n;:| out, and wias
killed in the descent, the Soviets said
(AVW Nov. 12, p. 39). No cause of
death was given. Maj. Andrevey said

Polaris A3 Failures

Cape Cuanaveral=Fifth failure in  as
many attempts to test fire the Lockheed
Polaris A3 submarine-launched solid pro-
pellant missile occurred here Nov. 17
when the second stage malfunctioned
after separation.

Navy sources said second-stage mal-
tunctions also occurred in the frst, sec-
ond and third fArings, and in cach case
the problem was diﬂw‘."n':lli'

In the fourth test, the first stage mal-
Functioned,

Rocket motors for the A3 first stage
are manufactured by Aerojet-General and
for the second stage by Hercules Powder

Co.

the temperature when he jumped was

- 781",

This was May, Andrevev's 1,510th
parachute jump. He holds six national
records in single and group jumps and
four of these are world records, Russia
sl

The "'-.'H'lg;:l took 2 hr. and 20 pun.
to ascend. Nlaj, Andrevevy Jumped at
10:13 a.m, landed at 10:21 am. He tell
for 15,000 to 20,000 £t with his back
down to keep the faceplate of his
heated  helmet  from Frosting,  Russia
saud. Both men carried batteries in their
helts to |‘.=:|'u;ﬁ'iL]L' power for the heat, and
wore lifebelts in case of water I:lndillgh.

Maj, Andrevev said he saw “dark
purple sky with an orange fringe along
the horizon™ and uanmlh hnghi stars
as he fell. Abter falling for about a
minute faee upward and reaching a
specd of about 358 mph., Maj. Andreyvey
turmed tace downward. Later, in ordeor
to avord landing in the river, he joined
his legs and turned his right palm out-
ward to form an angle of descent of
about 40 deg., Russian reports said.

At an altitude of fve to six miles,
speed had slowed to about 145 mph.
At about 4.921 ft., Maj). Andrevev re-
ceived an automatic signal and at 3,152
ft. he opened his parachute.

The Andrevey jump exceeds the pre-
vious free-fall record by 32,400 ft., the
report said,  Federation  Aeronautigue
Internationale records show that the al-
titude record for a jump with delaved
apening of the chute was set Augz, 20,
1961 at Engucls Airport near Saraton
by Nikolai Nikitin, who jumped  from
on altitude of 50,469 ft. and fell free
for 46,965.8 ft.

Russians said Maj. Andrevev's jump
disproved the theory that a stabilizing
chute was essential to keep a ]mupu
from spmning and blacking out during

his Fall,
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News Digest

British government last weck ap-
proved funding for development of an
acdvanced versim of the Rolls-Rovee
?';I]IL‘F i]l.l'.'H:I'l}lii']'.IElll'r-.; A ACTHD h'l'.'l:‘l_' :'II'II:l
designated Spey RB.163-25 (AW Oct,

|9, p. 23).

India has purchased eight de Havil-
bingd Vampire jet trammers from Indo-
nesia to help offset India’s lack of jet
Lraine:s,

United Technology Corp., a wholly
owned subsidiary of United  Aireraft
Corp. will become United Technoloz
Center, an operating division of UAC
on Dec, 1. Meeting has been slated to
appoint officers to the new center,

Acquisition of Trans International
Aiarlings by the Studebaker Corp. has
been completed followmg a recent CAB
order disclanming junsdiction over 1n-
terlocking  relationships  that have re-
sulted from the ]1:11'{'|111'~.|_',

United Air Lines fled for federal
court mjunction in Chicago last week to
block refusal by some of its pilots to
proceed with training Frrr et landings
with 200-ft, ceiling and L-mi. 'l.mhih!}.

CGromman  Adreraft ‘ngincering
Corp., winner of the lunar excursion
module competition, has opened a Tiai-
som ofhee in Houston near the NASA
Manned Spacecraft Center, Jack Bus-
tun 15 manager of the office, located at
7015 Gulf Freewav.,

Four Navy ofhcers in an altitude
chamber were mured Nov, 17 when
an clectrical spark touched off a fire
m Lhe clumber near the end of a 14-
day ui:u_rnnr.l:t at the Navv's Air Crew
Equipment Laboratorv in Phil: u:h]phn
Injured men were taking part i g
NASA experiment to determine the of-
tect on humans of ]1rL1Ih|nrr pure oxyv-

gen for 14 davs at muu]ﬂutl high alti-
[lI{IL 5.

New NASA Position

Washington—Walter F. Boone, 64, a
retired  Naval admimal, has been  ap-
pointed to the newly-created post of dep-
utv  associate administrator for defense
affairs in the National Acronautics and
space Administration. He will function
as the contact point between NASA and
the Defense Dept., starting Dec. 1.

NASA said his appointment will not |
fioct the linison function performed by
Maj. Gen. O. ]. Ritland, deputy director
o.  USAEF  Svstemms  Command  for
Munned Space Flight, who maintains an
athee in NASA,

Adm. Boone retired in 1960 and has |
been a member of the MceDonnell Air
craft Corp. advisory council since then. |
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AIR TRANSPORT

Foreign Flag Shifts Stall U.S. Air Policy

Changing composition of competition, particularly
in Europe and South America, delay firm position.

By L. L. Doty

Washington—Chief obstacle to a firm U.S. policy on international air
transportation 15 the changing composition of foreign air carrier competition,
particularly in Europe and South Amernica.

In the original White House study on international air transportation (AW
Oct. 29, p. 49), little attention was paid to the eftect on U. 8. competition of
such moves as the consolidation of four major Furopean carriers into an Air

Union.

Meanwhile, two more FEuropean airhnes—Scandimmavian Airline Sys-

tem and KLM Rﬂ}’al Dutch Airlines=have run into serious fAnancial diffi-
culties and management problems which threaten to force major revisions

i their competitive postures.

In Latin America, a proposed plan to
pool mtemational operations of flag car-
ricrs representing Argentina, Brazil, Co-
lombia, Mexico and Venezucla is under
study. Although the plan 15 meeting
some resistance, particularly from Ar-
gentina and Colombia, there 15 a strong
|:u:|'_-.,~.|b1I1I:} that some form of co-or-
dinated aithne operation  will  soon
cimerge.

Whether the full impact of these
changes have been weighed carefully by
the White House steering committee,
which is responsible for tormulating a
hnal proposed policy, is not vet known.
However, there i1s some apprehension
that the pressures of time and wide-
spread di[&crcnecs within the steering
committee may result n a watered-
down policy, or one that generalizes
rather than takes a specific stand.

A group of three men have been
working virtually  around-the-clock in
the White House in attempt to com-
plete by Dee, 15 an acceptable draft
based on the onginal study. Top White
House officials reportedly want to pre-
sent a policy to Frul{li.nt Kennedy on
or before that date in hopes that the
policy can be included m the Presi-
dent’s State of Umon address early
next vear.

At present, it appears that any
policy eventually formulated will con-
sist of a series of compromises reached
in moves to close dissenting ranks. This
is how the various .'lg-:'ncit:s and depart-
ments represented on the steering com-
mittee now stand with respect to the
policy:
® Budget Burcau has taken a hiberal po-
sition. [t wants lower fares and a freer
exchange of trafhc rights between the
United States and the foreign flag car-
TICTS.

e State Dept. also tends to be liberal
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hut does not appear to take as extreme
a stand as the Budeget Bureau. State
recognizes the need for controlling the
Er.mt of routes to foreign carriers,

® Civil Aeronautics Bnﬂrd stands about
i the middle. CAB Chairman Alan S,
Bovd staunchly supports the theorv of
reciprocity but acknowledges the impor-
tance of restraint Hn:' exchange of
routes, Charges that Bovd s ba'nmlh
A "pmter:l:u:-m-it are without founda-
tion,

e Defense Dept. leans toward the con-
servative side; would not weaken the
position of U. 5. carriers i intema-
tional air transportation by granting
additional nights to foreign flag carner
compehition.

e Commerce Dept. takes the extreme
conservative view, urging the strength-
ening of the economic character of
U. S. airlines as a major goal.

Thus, it now appears unl kely that
the U. S. will adopt a policy sufficiently
.'itr{]"ilg Lo cope with hl'lﬂ?:,nmg E{mlthl=
tion overseas or one that 15 flexible
enough with radical changes in the form
of that competition.

General opinion in European airline
circles is that Air Union, consisting of
Alitalia, Air France, Lufthansa and
Sabena, 1s all but an established fact,
Merger of Britain's major carriers mto a
single civil air arm also now appears n-
evitable, The immediate future of
KLM and SAS is unclear, but on a
long-term basis, some major change in
the competitive complexion of these
two carriers can be expected.

An analysis of Air Union gives some
clue as to the effect its formation will
have on U, S. international carmers. To
I:u:g:'n with, the concept of Air Un-
ion is contrary to the concept of the
European Common Market,

Air Union will be formed m three

stages: initially, it will be conducted as
a poolmg operation with each of the
four carners coordinating schedules and
pro-rating revenues according to trafhe
volume, In the second stage, cach of
the four carriers will retain their na-
tional identity but they will operate as
a single airline. In the third and final
|.'||1.15:'E‘ identity of the four airlines will
be dropped and Air Union will be, in
fact and in name, a single airline or
consortinm representing four nations.

Thus, Air Union will emerge as a
monopoly. The Common Market 15 not
monopolistic in concept but is being
built on the principle of free across-the-
boarder trade. The German consumer,
for example, will have a choice of pur-
chasing a German-made Volkswagen
automobile or an  [talian-built, duty-
free Tiat car.

Air travelers within the four coun-
tries represented by Air Union may have
no such choice once Air Union is fully
operative in its final phase. Carriers of
other nations, including those of the
U, S5—Pan Amencan and TWA—could
be denied the nght to operate sched-
uled flights between points within the
four nations becaunse of cabotage.

Cabotage 15 the internmational law
which prohilats a carrier of one nation
fromm carrving  trathe between two or
more  pomts within  another nation.
Since the monopolistic Air Union will
be operating in what can be interpreted
as a federation of states, it could fea-
sibly apply the principle of cabotage
within its European realm.

Such a move could denv U. S, car-
riers the I7ifth Freedom rights now held
on the European continent. For exam-
ple, Fifth Freedom rights now held by
TWA between Paris and Rome could
be reclassihed as  cabotage, forcing
TWA to terminate its transatlantic
flights at Pans or to continue them to
a point outside the province of Air
Uinion.

This, of course, raises the question
of how many points within the U. 5.
should the 5|Ilg]a:, Air Union airline be
authorized to serve. The formation of
Air Union will require the negotiation
of a new bilateral, and undoubtedly
the merged carrier will scek rights to
serve all points within the U. §. now
served by the four separate carmers.

Failing this, it is highly probable that
Air Union will lean on the principle of
reciprocity and insist that 1t be au-
thorized to serve as many terminal
points within the U. 8, as U. S, carners
serve within Air Union's region,
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Original White ITouse study found
that relations between the U, §. and
forcign nations in the feld of interna-
tional air transportation should be based
on purely economic considerations.
Simce political implications are bound
to anse in negotiating with a monopoly
carricr, it may be dificult to confine
talks entirelv to cconomic or commer-
cial areas.

In fact, the U. §. has shown 1t is
not reluctant to force political consid-
erations into negotiations if such a move
will serve U, S, foreign policy, In Au-
gust, 1961, (AW Aug 1-': 1961, p. 25).
the U. S. and Russia had agreed upon
and imtialed a bilateral ng{;mntnt COV-
cring a route between Moscow and New
York.

The agreement was solely economic
in context and its annexes embraced
onlv the technical aspects of airline
Dl)t[]tl“l]ﬁ TIIL C]H{L'H'I'l{,'l!t Wias  com-
pletely free of any political elements.
[Towever, the construction of the wall
between East and West Berlin by the
Soviet Union caused the U, S, to drop
the agrecment on grounds that it could
not grant Russia economic nights at a
time when political relationships were
so strained.

Meanwhile, several moves are un-
der wav toward developing an mterna-
tional agreement on standard Third and
Fourth Freedom rights—the nghts of
one uation to carry trafhe to and from
a sccond natton. At present, there 15 no
international conference covering such
rights and they are granted only “under
the terms of bilateral agreements,

The internationally JE‘EL]HL{] ‘free-
dom of the seas”™ does not applyv to the
air, Attempts to reach an agreement
calling for free rights at international
airports failed at the Chicagn Conven-
tion on Air Transportation in 1944 and
no cftort to develop such an agreement
has been made since.

Farlv next vear, L. 11. Slotemaker of
KLM, will propose to the Commission
on Air Transportation of the Interna-
tional Chamber of Commerce, meeting
in Paris, that the possibility of a w nﬂd
wide system for the exchange of trafhe
rights in international civil aviation be
explored.

ﬂ

KLM Air Union Talks

Puris—KLM Roval Dutch Airlines will
seek to reopen talks with the Air Union
eroup consisting of Air France, Sabena,
Alitalia, and Lufthansa, from which it |
broke away in 1959,

KLM balked at the issue of revenue
quotas at that time. The present quota
formula, which in effect establishes po-
tential growth rates among the carriers,
will not be altered even if KLM entered

the Air Union, according to Air Union

| spokesmen.

ATCA To Carry Traftfic Control
Arguments With FAA to Congress

By Robert H. Cook

Washington—I"cderal Aviation Agen-
¢v's handling of air trafiic control devel-
opment may receive closer congressional
scrutiny next vear as a result of 87
specific points of criticism leveled at
the agenev by the Air Trafhic Control
Assn,

ATCA charged that air safetv is be-
mg endangered and controllers over-
worked by FAA's continued reliance on
“obsolete” radar equipment. The group
called for an immediate “crash pro-
gram’ to provide enough new radar to
permit nation-wide monitoring of all
fiights to altitudes of 14,500 feet within
the next three vears. In addition, the
association asked for simplified air traf-
fic control procedures and enough new
controllers to reduce the present work-
lnad.

The group expressed concern that
FAA mav limit its Fiscal 1964 budget
request bv keeping personnel needs at
a minmmum, and pointed ont that there
now are too few controllers to handle
the mounting volume of air traffic,

Budget Needs

Because of its mandate to protect
and mmprove air safety, FAA can not
formulate its budget needs in the same
manner as an ordinary  industry  and
should aveid leaving any Impression
that Congress has been “ov er-generons’
in funding the agency, the association
said,

ATCA pointed out that most of the
terminal and en route control radar now
n use was not designed for air traffic
control. “Fifteen vears of neglect must
now be paid for by increased expendi-
tures in the interest of air safetv,” the
group said.

[n its reply, IFAA was generallv in
agreement on maost of the minor 1ssucs
raised, but failed to answer ATCA's
plea for more controllers. FAA also took
the position that its current program for
the installation of new radar should be
adequate to alleviate much of the pres-
ent trafhic control problems.

ATCA said it was not in “complete
agreement” with the reply from FAA
Admimstrator Najeeb EF. Halabv, The
association said |t has no intention of
compronusing its views and will carrv
the battle before Congress during next
vear's appropriation hearings.

IFAA's present rate of procurement
and modification of radar equipment s
madequate to meet the demands of in-
creasing air trathe, ATCA contends. A
“proven tool” of air trafhc control, it
should form the core of a total system
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of control now, rather than wait for re-
scarch and development programs to
produce a substitute, the organization
said.

Further delav in accepting expanded
radar coverage as a kevstone of trafhe
control would be “‘unwarranted.”
ATCA emphasized in urging immediate
adoption of the following recommen-
dations:
® Technical analysis of radar needed to
provide radar monitoring of all Hights
down to 14,500-ft. altitude. Militarv
radar sites that are not suitable should
be removed from the program, which
should be free of anv “political pres-
sures.” FAA has r{,::leL'-:tt:'{I three new
long-range radar sites in Fiscal 1963,
but at least 12 are needed, ATCA con-
tended.

e F'n route radar scopes mav be sacri-
ficing safety to the interest of economy
and should be replaced with new mod-
els, since current units lose targets at
about 60 mi. and often experience fade-
out within 20 mi. IFAA has answered
that its problem is delivery time, rather
than money, Bv 1964 it plans to have
these scopes converted tu a bright dis-
play which will also provide a wvisual
aircraft identitv and altitude by means
of letters and numbers on the scope
face. Within the next vear, the agency
saidd, additional development on this
tvpe radar cisplay will get under way.
In the future it mav be possible to
indicate aireraft position, identity, alti-
tude and approach or departure se-
quences., The agency said that it s
also studving the utilization of |r.|n11:
raclar sites with the militarv on a “site-
bv-site Dbasis.”

® Terminal area approach control radar
should be analvzed with the aim of up-
dating cquipment and providing tower
controllers with a video displav of trafhe.
FAA agreed to this recommendation
and said it would investigate ATCA
complaints that controllers are being
forced to handle too many flights during
peak trafic hours with inadequate
equipment, ATCA asked that control-
lers be permitted to handle noe more
than flve Aights at a time.

{"cmtrnller workload took up a large
portion of the recommendations. They
called for less en route flights to he
handled during bad weather, and a
slowdown for all traffic in high density
arcas during peak hours, until better
cquipment s installed and more con-
trollers hired, IFAA rejected the slow-
down idea as neither permissible nor
desirable, but said it agreed more em-
ployes are needed and already is explor-
ing the workload problem.
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TAG AIRLINES ninec-passenger de Havilland

TAG Airlines

By Ward Wright

Detroit=TAG Airlines, an air taxi
now flving 30 week-dav scheduled Aights
between Detroit and Cleveland with
nine-passenger de Havilland Dove air-
craft, sees its operations as a needed
“third level of service” between major
points for business passengers.

William C. Brookmver, TAG's gen-
eral manager, makes a careful distine
tion between what he calls TAG's
“third level of service” and the tradi-
tional concept of third level air service
45 a separiate category designed to serve
marginal traffic pumh nn]umﬁlhif: for
log: |1 SOTVICE CATTICTS,

Business Passengers

TAG S role, Brookmyver smd, 158 to
complement trunkline and leeal serv-
ice  operations between such  major
trafic hubs as Detroit and Cleveland
with service tailored to the needs of
business passengers. “Trunklines can't
be putting a jet up and down all day
long between points like Detroit and
Cleveland,” Brookmver said, “but we
can operate when business operates.”

TAG s present philuml:-h'l. has paid
off with an increase in scheduling that
began with three round-trip Detroit-
[_[l.'_"'l.{] md flights in 1957 and now
stancs at HI"]HH everv-hour-on-the-hour
between 7 a.m. and 9 p.mn. in both di-
rections,

TAG does little advertising, “we relv
on word-of-mouth,” Brookmver samd. In
spite of this conservative policy, TAG's
passenger trafhe has increased from 15,
660 passengers in Calendar 1958 to 24,
313 for the first nine months of 1962,

Prime reason for passenger response
to TAG's services 15 its abilitv to use
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Dove aircraft get heavy utilization ﬂ;l scheduled flights between Detroit and Cleveland.

Gets High Dove Utilization

downtown airports in  Detroit and
Cleveland which offer passengers a sig-
nificant time saving in ground trans-
portation.

TAG operates from Detroit City Air-
port, about six miles or about 10-15
min. from the aty center—compared
with about 35 min. and 50 min. ground
time needed to reach Detroit’s Metro-
politan and Willow Run airports,

In Cleveland, TAG serves Lakefront
Airport, about 5-10 min. ground time
from the citv center as n]}p{md to about
I hr. needed to reach the city's Hopkins
Airport. TAG advertises that it can
save a round-trip passenger as much as
3 hr. 10 min. between the two cities
compared with other scheduled services.
Total round-trip time, including ground
transportation for the 95 naut. mi. be-
tween  Detront-Cleveland, 15 about 2
hr. for TAG Hights compared with
about 5 hr. and 35 min. for ather sched-
uled services,

Brookmver was unable to assess the
impact of TAG's operation on its trunk-
line and local service competitors be-
tween the two cities, but he noted that
since TAG began full-scale night oper-
ations ecarly this vear, a trunkline com-

petitor mquired about TAG's operations
and mentioned that Detroit-Cleveland
local traffic on its might-through flight
had dropped sharply.

TAG operates a fleet of three Dove
aireraft under the CAB's 12,500 1b.
maximum gross weight limit for air taxi
aperators. By observing this restriction,
TAG does not have to submit fares or
scheduling to the Board for approval.
Its fares run about one-third to one-
fourth higher than the eompetition.

Qutlook for 1962

In spite of this, TAG, which does not
carrv mail or receive subsidy, has ex-
I}r:m_m:u:I losses every vear since it began
operations,  lowever, Brookmver '«1511
1962 mav be the turning point and
TAG may show a small ]}mﬁ’f

Brookmver conceded that it might be
more profitable to operate larger aircraft
for certain peak hours, but TAG's pol-
icy will be to continue to “give pas-
u—hgura more frequency by using smaller
aircraft.”

TAG has had an application betore
CAB since T:hnmn 1960, to operate
a similar high-frequency service between
Detroit, f]nt,tf?n Pittsburgh and Cin-

Daily Round-Trip

Flights
1L 1T R 8
5 i R ]
I9B0 e 8
POSE e it 5
1962 (first nine months) 15

TAG 1958-1962 Detroit-Cleveland Service

Passenger Passenger
Trafhe Load Factor
(5% )
15,660 59.5
20,767 6S.4
22,340 67.6
23,683 710
24,313 70.8
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cinnabt where downtown local airports
favor such an operation with smaller
aircraft.  Brookmver indicated TAG
might be interested in the four-engine
Potez 840 turboprop for such an oper-
ation, should CAB approve. Such a
move would require a change in TAG's
air taxi status under present regulations,

TAG maintains its operations with
a total of 31 emploves—12 pilots and
copilots, six mechanics, eight salcs
people and five persons in its general
offices. The airline has no fixed-base op-
cration. TAG uses two-man  crews.

Brookmver estimated that 85 to 909
of TAG's customers are charge cus
tomers. TAG uses all major o, hotel
and airline credit cards as credit ref-
erences and does its own hilling,

While TAG’s customers are tradi-
tionally male business people, Brook-
mver said, more women are beginning
to use the airline. TAG also has a sig-
nificant weekend student traffic. Freight
and express comprise about 8-10% of
the mirline’s income, Brookmver added.

TAG—an acronvm for Taxi Air
Group—has been operated since 19357
as a division of Miller Oil Co., winch
controls a chain of hlling stations and
other petrolenm facilities in the lower
Great Lakes region,

Ross I1. Miller, owner of Miller (hl
and TAG's president, foresaw a possible
need for direct Detroit-Cleveland sery-
ice when he bounght the air tax operi-
tion in Julv, 1957. Earlier. TAG had
scheduled service between the two cities
with scaplanes (Otters and Beavers)
for about a vear except during freczes,

Miller began operations with  two
purchased Doves and one de TTavilland
IHeron  leased  from TAG's  former

owners. In the fall of 1957 Miller
bouzht Ihni Aithines, an air taxi serv-
e operating bebween Rockford, 111
Detroit and  Chieago—services TAG
kept until it c]rfr]}]n{l Rockford in July,

l[}‘rr'v. and Chicago i Februarv, 1960,
Illini  acquisition  brought TAG's
fleet to three Doves. The airline ac-
quired a fourth Dove in the summer of
1958 and gave up its leased Heron in
the fall. In 1960, TAG sold one Dove.

Bv the end of 1958, TAG had i
cicased its schedules to eight round-trip
flights dailv between Detroit and Cleve-
land. TFlights remained fixed at eight
partlv due to the lack of permanent
landing lights at Lakefront Airport
prior to 1961. In these vears, TAG pro-
vidled its own lights at Lakefront during
winter for late evening flights.

In 1961, Federal Aviation Agency
and the City of Cleveland installed per-
manent landing lights at Lakefront, pav-
ing the way for increased night opera-
tions. Last Februarv, TAG increased
its schedule to 10 round trips daily, fol-
lowed by 12 round trips in April, 14 in
September and 15 round trips in Octo-
her.

Center section ﬂf box spar wing is lowered into plas:-: on a SEI’IES 200 Argosy in production
at Gloster Whitworth's production line at Coventry, Wing design gives Argosy full fail-
safe characteristics throughout the fuselage.

Argosy 650 Mixed Cargo-Passenger Version

f

Mixed cargo-passenger version of the Gloster Whitworth Argosy 630 turboprop transport,
now being offered to several North American airlines (AW Nov. 19, p. 49), carries up to
14,000 1b. of cargo in forward cabin section and up to 46 passcngers. Lavout pictured
above is for 36 passengers and three cargo pallets forward. For inereased flexibility in load-
ing, passenger seats can be folded into the rounded section of the side fuselage (sec center
sechion cutaway). Powerplants are four Rolls-Rovee Dart engines. Demonstration mockup
of the Argosy seating plan (below), shows how a section of three seats can be folded
against the bulkhead to provide additional space.
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Boeing to Roll Out 727 Tomorrow;
First Aircraft Will Go to United

By David A. Anderton

Renton, Wash.—Rollout of the Boe-
ing 727 short-range jetliner is scheduled
tomorrow, with mtensive svstems test-
ing planned before it makes its first
flight early next vear.

[1rst ..ur]:n]._l:u F;llntf,d temporarily in
the brown and vellow color scheme that
characterized the Boeing 707 prototype,
eventually will be delivered late in 1965
as the hrst of 40 to United Air Lincs.
This is the first Boeing transport not to
be built in prototvpe form first.

Total of 131 aircraft are currently on
order. In addition to United’s 40 air-
planes, Eastern Air Lines bought 40, an-
nouncing its order H]Illl’lll‘dl‘lﬂﬂﬂﬁh with
United in December, 1960, and start-
ing the program off on a firm
foundation,

Latest addition to the order book
wis made last week, when the Aus-
tralian minister of civil aviation an-
nounced approval of orders of two 7275
each for Ansett-ANA and Trans-Aus-
tralia Airlines.

Since then, Lufthansa German Air-
lines has ordered 12, Amencan Airlines
25 and Trans World Airlines 10.

Major goal of the 727 program was to
produce a short-range jet transport that
would have low operating costs and be
ahle to work in and out of felds with
short runwavs.

Extensive market surveys defined the
capacity and seating .lrmngf:muut of the
airplane.  They showed that the 717
should be aimed primarily at short-haul
route segments that could generate high
trafhe, The design also had to be versa-
tile enough to handle the longer routes
where there might be less trafhc.

Boeing's 1-['1]5“&.’5 showed that the
world market for an aireraft of this tvpe
might exceed 1,000 airplanes by 1970.
The 727 was designed with the expecta-
tion of a large pmdnctmn run to match
this conclusion of the studies.

Aeroflot Tu-124 Service

Soviet airline Acroflot has started the
first regular scheduled service of its twin-
turbofan Tu-124 transports on Moscow-
Ulynavask and Moscow-Gorky routes.

Flight time for the 500-mi. Moscow-
Ulynavosk segment is 1 hr. 15 min. for
the Tu-124, as compared with 3 hr. for
the II-14 piston engine aircraft being re-
placed. The medium-range turbofan
makes the Moscow-Gorky flight in 40
min, For the past two vears the airline
had promised that regular Tu-124 service
would begin “in the near future.”
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Built around the fuselage cross-sec-
tion of the 707 and 720 designs, the
727 will feature six-abreast seating for
a maximum of 114 tounst-class pas-
sengers.  The interior can also be plan-
ned around 70 frst-class passengers.

With interior volume and fuselage
cross-section  dehned, the Boeing de-
signers developed a wing with a small
arca—or high wing loading—to minimize
drag and to get the desired high-speed
pertormance,  High-lift devices were
developed to give the airplane the short-
ficld performance that was necessary.

Trpleslotted flaps extend aft and
down at a 40-deg. angle and increase
the effective wing arca by about 100
sq. ft. Normal wing area is 1,650 sq. ft.

Wing also has outboard slats in four
segments, and mmboard Krueger Haps in
three segments. This combination of
leading-edge, high-lift devices extends
over almost the entire wing span.

Boeing savs that a standard 727 at
maximum takeoff gross weight of 142.-
000 1b. will lift off from a 5,500-ft. field
length on a standard day, using 20-deg.
flap deflection. For the overload gross
weight of 152,000 1b. under the same
condition, held length s 6,200 ft.

Another wav of looking at this is to
consider the total weight that can be
flown out of a given field. 1f a 5,000-ft.
limit is sct on the ficld length, then the
takcoff gross wr,igh becomes  about
136,000 1b. Fuel is traded for pavload,
and the 727 can then flv a 1,200-ma.
stage length with full payload.

Allweather operating conditions re-
ceived detalled attention dunng  the
development program. In addition to
the Iigh-lift  devices, which would
reduce the airplane’s approach speeds,
Boeing went through extensive selection
and development of the autopilot and
control svstem, Some components of
the svstem were adapted from Boeing
missile designs and de-rated.  Other
components were chosen from  exist-
ing and proven units.

The 727 i1s controlled about all three
axes by irreversible hvdraulic controls,
The over-all control and autopilot sys-
tem has provisions for multiple channels
and manual operation of the primary
svstem.

New chemical svstem, working like
the windshield washer in a car, was de-
veloped by Boeing for rain removal. [t
can be used while the high-speed wind-
shield wipers are operating, and one
treatment will last for a single It]‘.lpl'ﬂ.:lc]'l

Powerplants for the Boeing 727 are
a trio of Pratt & Whitnev ]TGDI
turbofan engines, rated at 14,000 1b.
takeoff thrust each. Two engines are

pod-mounted, one on ecach side of the
aft fuselage, and the third is slung
at base of vertical in in the tail cone.

Thrust reversers, developed along the
same lines as those on the 707 series,
are used on the three engines and are
interchangeable between center and side
powerplants., Sound suppressors are not
needed, Boeing says., because the tail-
pipe exit velocities are low, but tuned
pancls are installed in the inlets to
reduce the noise of the compressors.

Preliminary design of the 727 started
with a scaled-down 707 configuration
using four engines. It was discarded
and twin-engine versions were de-
veloped.  Later the three-engine lavout
was chosen and carried through
preliminary design and test.

When the airplane went into produc-
tion, it had more than 4,500 hr. of
wind-tunnel time behind it. The Boe-
ing 707 prototvpe was modified to test
the leading-edge and trailing-edge flaps
and to check the charactenistics of a
rear-mounted engine. That airplane
accumulated another 250 flight hours
testing the flaps and engine.

Two structurally complete airplanes
will be built and static-tested to de-
struction. The frst of these already is
being installed in the test stand and
testing 15 scheduled to begin in Feb-
iary, 1963, Fatigue tests will start on
the second airframe later in 1963, and
will cover a span of 12 months of ac-
celerated testing, simulating more than
15 vears of airline operations.

Crew for the first flight will be S. L.
Wallick, who is senior f."ipl."l'll'llll’.lli'ﬂ test
pilot and 727 project pilot; R. L.
Loesch, who is Boeing chief of flight
test and co-pilot; and M. K. Shulen-
berger, Boceing's chief flight engineer.
He will be T_.x flight engineer.

Bocing 727 has a 108 ft., 7 in. wing-
span, 1s I'}-If ft., I in. long over-all, and
stands 33 ft., 9 in. high. Wing sweep

1s 31 deg. at the quarter-chord point.
Landing wught 15 131,000 Ib.

Cruise speed can be varied from
350 to 600 mph., and cruise altitudes
from 15,000 to 35,000 ft. Operational
ceiling is 42,000 ft.

India, Aeroflot Agree
To Extend Air Service

New Delhi—Russia and India have
agreed to the extension of Aeroflot’s
Moscow-Tashkent-New Delhi route to
Rangoon and Djakarta, Indonesia, and
to the extension of Air-India’s service to
points bevond Moscow,

Air-India, which operates one Hight
a week between New Delhi and Mos-
cow, may eventually extend the service
to London. Aecroflot has two Hights
week!ly from Moscow to New Delhi.
Aeroflot and Air-India services between
the two countries operate on pool basis.
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Early Selection of Heliport Sites Urged

James R. Ashlock

Hartford—Continued rise of property
values and urban development make 1t
advisable for cities to act promptly in
establishing heliport sites to meet the
helicopter’s growing importance to pub-
lic transportation, delegates to a one-
day eonference here were told.

Civie representatives, most of them
from Connecticut, were advised on how
to open their communitics to scheduled
helicopter service. The conference was
sponsaored by the American Heliconter
Societv and the Greater Hartford
Chamber of Commerce.

Reservation of sites, changes in zon-
ing laws to facilitate heliports and pub-
lic education were listed as three vital
considerations in civie planning toward
attracting helicopter service.

“This is not a complex and costly
thing we are talking about, nor is it
like an airport facilitv,” said Harry
Bernard, chief of the steep gradient air-
craft section of Tederal Aviation
Agency.

“The aviation people vou have been
exposed to have probably made it sound
mysterious and exotic,” Bernard said.
“But keep it simple and straightfor-
ward."”

Bernard suggested that heliport plat-
forms be planned on rooftops, above
highwavs and freewavs and on structures

OVEeT TeServolrs.

Lack of Uniformity

Lack of uniformitv in citics” evalua-
tions of proposed heliport sites was
bhlamed by Bernard for creating misun-
derstanding and confusion. particularly
over operational safetv factors,

Citing the safetv record of helicop-

ters, Bernard said the three U, S. sched-
uled carriers have operated for vears

with onlv one accident, a erash at Chi-
cagn (AW Aug. 1, 1960, p. 34). which

t:limr:d death or injury of passengers,

“Bear in mind that the three carners
todav are carrving perhaps 50-60,000
PASSENgers per month, and this accident
15 the frst anr:l onlv one involving in-
jurv or death.,” he said.

He said that of 122 accidents involy-
ing hoth private and commercial hel-
copters in 1961, only three, or 2.4%,
occurred in urban areas,

“To my knowledge, no person on the
ground has ever been injured by a heli-
copter in these accidents listed.” Ber-
nard said,

Safety of rooftop operations 15 evi-
denced, he added, by two Chicago
operators having logged over 11‘?{']'{'15']
rooftop takeoffs and landings without
incident. Los Angeles ﬁmﬂ}m an air
taxi service (AW Aug. 27, p. 40), per-

forms over 300 rooftop flights every
month, he said.

rhnht tests from the roof of the
§00-ft. Pan Am building in New York
Citv, a proposcd hchpmt for New York
Airways, are scheduled to begin shortly
after the first of the year, Bernard said.
He said the site may be approved for
scheduled operations by the time the
building is opened in September, 1963.

FAA will also construct a heliport
atop its new 10-story building in Wash-
ington, which Bernard said will be a
model facility for anyvone planning a
rooftop heliport.  Although it will not
be used for scheduled operations, the
FAA heliport will be equipped with
night lighting, radio communications
and fire fighting equipment, ncluding
a foam supply.

Noise, rather than anxietv over
safety, appears to be of more concemn
to parties within a municipalitv where
heliports are under consideration. Hor-
ace B. Wetherell, director of the Con-
necticut Dept. of Aeronautics, said the
noise problem arises frequently in talks
about downtown heliports in his state.

“We've been told, for example, that
a heliport would discourage hotels and
other downtown construction,” Weth-
erell said.

Bernard said the FAA had conducted
special tests which revealed that a heh-
copter’s noise adds little if anvthing to
the normal background sounds of a
metropolitan area,

“Still, people will be attracted to
helicopter nowise because it is not a
familiar sound and comes from an un-
usual direction,” he said, “We believe
that noise should indeed be a f.lEl'Ilr 111
planning and locating airports.™

He said that in Los Angeles therc
are 22 heliports, about half of them on
rooftops. In addition, over 100 permits
have been issued for “infrf.-qu::-nt land-
g’ points.

“Objections about noise, safety and
nuisance were heard before the permits
were issued,” Bermard said. “But the
record fails to show a single case of
objection on any crrmmd'; after helicop-
ter operations 'r:rr.gm

L. Welch Pogue, general counsel for
the Acrospace Industries Assn.s Ver-
tical Lift Aircraft Council, outlined the
growth of helicopter service. e said
that in 1958 there were 120 commer-
cial helicopter [I}JL‘I':’H}TE- in the U. &.
using 520 aircra In Januarv, 1962,
the number had risen to 322 operators
using 994 aircraft. In addition, several
hundred machines are used bv corpora-
tions and government agencics.

“In l'—]ﬁL the gross revenues of Los
Angeles Airwavs, Chicago Helicopter
Airw ays and New York Airways was
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58,602,000, according to Pogue.
In view of this gmwih he urged
communities to encourage interest n
the potential of helicopter service, ex-
aming their regulatory framework and
make changes where needed to facilitate
establishment of heliports.

Recent survey by the Vertical Laft
Aircraft Council revealed that of 39
cities, onlv four permit heliports in all
of their zoned areas. and without
lengthy hearings and complex licensing.
These are Denver, Los Angeles, Phoenix

and Seattle, he said.

“Six provide that a heliport cannot
be established even in an industrial dis-
trict without a public hearing,” he said.
citine Chicago, Boston, Kansas City,
Kan., New York, Pittsburgh and Port-
land, Ore.

Poguc said that Rochester, N. Y.,
under a 1959 ordinance, specifically re-
stricts helicopters to fixed-wing airports.

“If heliports are to take their place
as ome of the essential facets of the ur-
ban community in the 1960s, as thev
have in some commumties already,”
Pogue said, “the long-range commu-
nity interest requires that heliport zon-
ing be considered not simply as a prob-
lem of controlling a nuisance, but as
making it possible for the various types
of helicopter operations to serve the
community and its citizens.”

Heliport Guide

Vertical Lift Aireraft Council and
the AIA have distributed a pamphlet
as a guide to communities on heliport
dimensions. It shows that a 75-ft.-sq.
pad will handle small single-engine air-
craft, while 100-ft.-sq. areas are neces-
sary for large twin-engine transport heli-
copters. Approach and takeoff clearance
should be based on 1 ft. of vertical
clearance for each § ft. of horizontal
distance along at least two flight lanes,
which would be determined by pre-
vailing winds.

David G. Davis, deputy director of
commerce for aviation at Philadelphia,
said that eitv has concluded that l'r 15
proper for a local government to pro-
vide, operate and maintain  heliport
facilities as a public convenience, Phil-
adelphia would thus treat heliports in
much the same way it would a mu-
micipal airport.

e said that a report done for Phila-
delplia by a transportabion consulting
firm recommended that a public heli-
port be included in a proposed down-
town project.

“It recommended also that adequate
helicopter facilities be installed at our
two existing airports, and that land be
reserved for the future installation of
five or six public heliports . . .
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DOUGLAS BUILDS GREAT TRANSPORTS

W H A I DC-8 No. 1 made its first flight on Memorial
Day, May 30th, 1958. Today, 414 years later,
it is in service for TIA, flying regular MATS
Pacific schedules.

And here is its workhorse record: It flies
from Travis Air Force Base to Honolulu (2437

miles) in 4 hours and 30 minutes; from Hono-
lulu to Guam (3801 miles) in 7 hours and 50
minutes. It carries an average of 149 passen-
gers. In its first six weeks of MATS oper-
ations it carried 6,556 passengers.

DC-8s are setting performance and work-
horse records all around the world...
such as flying faster, farther and
. higher than any other jetliner.
S Latest in the series is the
. world’s first all-jet air

_ - freighter, the great new
:iﬂf' DC-8F *“‘Jet Trader,”
which recently made its
initial flight. This aircraft not
only flies at the lowest cost per ton

mile in air cargo history, but also can be con-

verted to any of 12 cargo-passenger configura-
tions in less than 2 hours.

D L] DC-8 No. 1 is another example of the relia-
bility of Douglas aireraft, demonstrated during
3decades of service. Thirteen thousand Douglas
transports...DC-3s, 4s, 6s, 7s and 8s—C-4Ts,

I 54s, 118s, 1245 and 133s...have been the

N ow 3

workhorses of military and commercial air
transportation...and you can expect even
greater things from future Douglas transports.

/

DOUGLAS

AIRCRAFT O/IVISION
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These new powerplants are an RL10 liquid-hydrogen
rocket engine for propulsion in space, and a model
of a fuel cell to provide electricity in manned lunar
vehicles. Their mission: Power for space. Their
designer and builder: Pratt & Whitney Aireraft for
the National Aeronautics and Space Administration.
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First Belfast Freighter
Fuselage Undergoes
Water Tank Testing

First complete fusclage of the Short Beltast
turboprop freighter for Royal Air Force
started recent series of tests i water tank
at Short Bros, & Harland plant in Northern
Irclend.  Tests will simulate ground and
flizht loads with water pumped throngh the
fusclage in variouns eveles. Tank is more than
150 vd. long and holds 600,000 gal. of
water. Interior view of Belfast freight hold
is shown in bottom phote. Hold has a vol-
ume of 11,000 en, ft., looring is honeyvcomb
sandwich enclosed between two lavers of
aluminum. At right, fuselage is winched
into water tank.
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AIRLINE OBSERVER|

» British Overseas Airways Corp. is studving a Rolls-Rovee proposal to
retrofit the airline’s Bocing 707s with f‘.nwnu RCO.42 engines now bemg
used on the Vickers VC.10. Firm decision will probably be made early next
vear.  The manufacturer claims that the Conway powerplants will give

BOAC a 10% anmw m enging operating costs.,

* Trans World Airlines will retain a high volume of schedules across the
Atlantic this winter, on the strength of its 17-day excursion fares. astbound
advance bookings for this month are 29% over November, 1961, and
westbound, 52.19%. December eastbound bookings are up 26,19 and
westbound show a 22777 gain, partially due to TWA's special Christmas
holiday jet economy group fares for U. 8. military personnel and their families
stationed overseas. Through Mar, 31, the airline will provide 84 passenger
flights a weck across the "uﬂ.mtu,,

> Turbojet Lquirumn’r now provides S09% of domestic trunkline scrviee,
compared with only 5% four vears ago. Turbofan aireraft continue to gain
in popularity and now account for one-fourth of the jet equipment total.

» British Aircraft Corp.’s *.alr of three BAC 111 turbojets to Central African
Airways (AW Oct, 1, p. 27) is expected to lead to orders from at least two
other African carriers soon.  Sales pattern generally indicates that purchasers
have been satisfied operators {rf cither the Vickers Viscount or de Havilland
Comet. Seven African airlines currently operate these aircraft.

> Civil Acronautics Board has expanded its new THandbook of Airline
Statistics, due for release by the end of November, Contents are updated
and will include new topics such as bilateral agreements, state and federal
fuel taxes, traffic volume by citv pairs and jet penetration of major markets.

» [nternational Civil Aviation Organization is urging airlines to reduce rates
for freight carried on passenger flights to a hgure below system average
n]mmhng costs, as one means of rmﬁu:'l:hn[? excess cargo capacity, For cach
pound carried by air, surface freight services carry one ton, ICAQ contends,
and airlines may have to -‘.-r.:n*.:l:lf.r more mnpcmhm arrangements, such as
interchanges, sale of space to one another and pooling in order to meet the
surface competition.

> Soviet Airline Acroflot plans to start regular commercial service from
Moscow's new Domodedovo Airport by next spring. Construction crews are
completing the 1,300-ft. long glass, aluminum and concrete building, which
has scparate covered passagewavs extending from each end toward the feld.
Passengers will board via horizontal ramps from these two passagewavs. Do-
modedovo has 2 completed, hve-story, 300-bed hotel. Tt has been designed
t‘n handle Aeroflot’s largest tr |11-.]'J||[t~. mcluding the four-turboprop Ill['}-!!h_‘n

I'n-114 and the new, fotr- turbojet Thushin T1-62.

> American Airlines is confident that experience with such new jet freighters
as the Boeing 320C and Douglas DC-5F will encourage CAB approval of
lower cargo fares. Company spokesmen estimate that two vears of cost
analysis will be needed before rate reductions may be requested.

BNigerian  Airways management is being  investigated bv the Nigerian
rnu.!mm.ur after a senies of sharp th‘-u]ll:_'-. Iutnu.m its chairman. 'IL liet
I"adahunsi and his deputy, C hief Dah, over the handling of 1 nploves, ['he

the investigation not only involves charges of
% within the company.

[.wih Dailv Times reports that
“tribalism, but also cdeep pohtical intrigue’

» Swissair has signed a firm order for one Series 53 Douglas DC-8 turbofan
transport for delivery next October in time for serviee over the North
Atlantic later in 1963, Powered by four Pratt & Whitney JT31-3 engines,
the aircraft design incorporates a new wing leading edge and fuselage exten-
sion capable of .!LL-‘.mmlmLihng 162 passengers in economy -::mlﬁgumtmn
or a standard 142-scat confizuration with 16 first-class seats plus lounge and
126 economyv-class scats.
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SHORTLINES

® Allegheny Airlines has asked Civil
Aeronautics Board approval of two new
group travel plans designed to attract
new passengers, One [}I m would per-
mit group travelers holding round-trip
tickets to return independently and the
other offers onc-way group travel rates
at 20% oft the normal one-wav fare.

» Continental Air Lines fAew 82 mil-
lion revenue passenger miles last month
tor a 129 gain over October, 1961, A
| 4% gain was recorded over the airline’s
Chicago-Kansas Citv-Denver-Los  An-
zeles route, while traffic over other seg-
ments rose 109

E I.:]-r::ﬂ service  airhines recorded a
19.7% gain in revenue passenger miles
{1 .|:-;_ first 10 months of ]f}n_ as com-
]Hrul with the same period a vear ago.
The industrv's average svstem load fac-
tor increased to 42.6%, compared with
41.7% ftor the fArst 10 months of last
Vear.

> Mohawk Airlines has reported a
third-quarter profit of $233,574 for a
nine-month profit of $421,285. Last
vear the airline showed a third-quarter
profit of 542,233 and a nine-month
proft of $299,552,

> Northwest Airlines will operate nine
cxtra all-cargo round trips across the
Pacific in December. The service will
be in addition to the cargo space on
Northwest's regular  passenger  flights
and a weekly DC-7F cargo flight ]}{.'
tween New York and Trﬂ-.j.n

™ Pan American World  Airways  will
begin a weekly flight to the island of
I}wn Pago on Dec. 2. It will also pro-
n;h. tum -weekly service to Nandi, Fiji

Islands.

> Sabena Belgian World "Lirlinf:\ will
melude four daily Sikorsky 5-38 flights
m its fall and winter ]lf.thE‘.rlH *-.L‘h-:,t]
ule between Brussels and Eindhoven.
[lolland and two daily flights between
Brussels and Rotterdam.

> Seaboard World Airlines has carned
a third-quarter profit of 58503,000 on
the basis of S6.5 mullion in revenues.
I"'or the first nine months of this vear,
the airline has experienced a loss of
$3.1 million.,

» Sudan Airways has taken delivervy on
its first de Havilland Comet 4C and
will receive a second before the end of
this vear. The airline plans to extend
18 ]JTLHLnt route system to Cyprus and
is considering .Id{lm" service to India
i the near fuhm_
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Since going into service four
years ago, Boeing jetliners
have carried 30,000,000
passengers and have flown
more than 740,000,000 miles.
They have set more than

500 speed and distance records.
But more important to airline
operators, Boeing jetliners
have demonstrated rugged
reliability and the
unprecedented passenger
appeal that made them the
most popular airliners in
aviation history.
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NAVAL SPACE SURVEILLANCE SYSTEM
{(NOT SHOWN TO SCALE)

SAN GILA ELEPHANT KICKAPQO SILVER JORDAN FORT
DIEGOD RIVER,N.M, BUTTE,ARIZ. LAKE,TEXAS LAKE,MISS. LAKE,ALA. STEWART, GA.
(RECEIVE) (TRANSMIT) (RECEIVER) (S60kw. TRANSMIT) (RECEIVE]) (TRANSMIT) (RECEIVE)

NAVAL S5PACE SURVEILLANCE SYSTEM, which detects and catalogues Soviet satellites, uses three transmitters to produce thin curtain

of electromagnetic energy stretching from Atlantic to Pacific oceans, plus four receiving stations to determine satellite position.

Spasur Net Giving Vital Norad Coverage
By Philip J. Klass

Dahlgren, Va.—Naval Space Surveillance System (Navspasur) has devel-
oped from a jerrv-bmlt experiment imto a vital operational element i the

North American Air Defense Command’s Space

Detection and Tracking

System, (Spadats) in less than four vears.
As a satellite passes over a great circle which stretches from San Dicgo to
Savannah, Ga,, it penetrates a thin curtain of clectromagnetic energy erected

by Spasur.

Il]HI’:Illl‘I}' the pens in Sanborn recorders here at Navspasur head-

quarters begin to trace out heavv black “alert” markers while other pens stop
their random oscillations and begin to trace out sloping lines,

Direction of the slope shows the sat-
ellite’s heading. IFrom a few other sim-
ple measurements, operators  here
quickly determine the time of initial
penctration and the satellite’s cast-west
location. This is compared with similar
data on when and where previously
catalogued satellites arc expected to
pass through the Spasur fence.

Unless the two sets of data mateh
within close limits, the visitor is a2 new
satellite in orbit or debris from  the
breakup of an existing spaceeraft, Data
on the unknown s immediatelv trans-
mitted to Norad headquarters in Colo-
rado Springs. Meanwhile, Norad may
be receiving data from other sources.
such  as !hl. Ballistic  Mlissile  Early
Waming Svstem in Greenland  and
Alaska or from other radars and sensors,
within and outside the U. 8., to assist in
object 1dentification.

Unusually modest cost of installing
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and operating Navspasur belittles the
important contrnibution it 15 making to
the Norad Spadats capabilitv. Capital
cost of the present Spasur network,
with three transmitting and four receiv-
ing stations, 1s onlv S20 million, includ-
g research and development expense.
Annual operating cost, to provide con-
tinuous 24 hr. per dav surveillance, runs
about $4.5 million. Figure will rise to
about §5 million with programed 1m-
[.'l rovements.

Single Pass

single pass of an objeet through the
Spasur fence permits it to be identified
as an unknown or a known object and
provides data on its ¢quatorial inclina-
tion angle. A second pass gives moder-
ately accurate data on an unknown
satellite’s period and its semi-major axis
dimensions (one-half an apogee plus

perigee). To obtain specific values for
apogee and perigee it 15 necessanv to
wait roughly 12 hr. until the earth has
rotated 180 deg. to permit the network
a look at the opposite side of the orlat.

Satellite launched at an  equatorial
mclination less than approximately 33
deg. does not pass far enough north to
I:H.ul_’ffhtL the fence, L\LLr_lt at its cx-
tremities which dip as low as about 28
deg. latitude over the oceans. llow-
ever, such  satellites could not  pose
an offensive threat to the continental
U.S. except for extreme southerm por-
tions of the nation,

Another lmmtation of the present
network applies to  Soviet satellites
launched at higher inclination angles.
A Soviet satellite at a 30-deg. inclina-
tion wmay not pass through the Spasur
fence until it has been aloft for about
three orbits, while one at a 635-deg, -
climation requires about five orbits to
be detected by Spasur,

These are hmitations of the zeo-
graphic location of the present netwaork
and not an inherent shortcoming of the
Spasur technique, If a similar network
were mstalled in the Western Pacific
both of these limitations would be over-
come.

But Navy spokesmen emphasize that
thev are not ]]I.l'-.hll'lg hard to get funds
tor a Spasur extension, .n]thnug}; such
a move 15 believed under consideration
for the I'iscal 1964 budget. Thev em-
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phasize that anv such Spasur extension
must he weighed against the operna-
tional need for added capability as well
as against other pressing defense needs.
The Spasur techmque 1s ome which re-
quires relatively short lead tume to pro-
cure hardware and nstall it should the
need arise, Navy spokesmen point out.

Navspasur nctwork is an adaptation
of the radio interferometer technigues
irst developed by the Naval Rescarch
Laboratory (NRL) for tracking Project
Vinguard  satellites, known as NMini-
track.

I"irst Spasur feasibility demonstration
in February, 1958, using the Sovict
Sputnik 2 cmploved l']h‘.. Minitrack
‘-nhlllﬁll at Blossom Pomt, Md.., and
Minitrack calibration transmitter  af
the Army Signal Corps Laboratorics in

Ft. Monmouth, N. J.

Metwork Location

Present location of the Spasur nets
work results from the fact that Mo
traick stations near San Diego and af
'L Stewart, Ga., could be gquickly eon-
verted to the Spasur Function.

(n June 20, 1958, the Advanced Re-
scarch Projects Agency authorized the
Naval Research Laboratory to develop,
mstall and operate o surveillance  sys-
tein to detect and obtain orbital param-
cters on non-radiating satellites. Only
siv. weeks later NRL had a two-station
facility in operation with a transmitter
located at Jordan Lake, Ala., and the
modificd Minitrack station at Ft. Stew-
art, 250 mi. to the cast,

On Dec. 22, 1958, the first signal to
be received simultaneously by two sta-
tions at Ft. Stewart and at Silver Lake.
Miss,, 250 mi. west of the transmitter,
occurred when an Atlas booster con-
tuning the Score communication satel-
Iite experiment was placed in orbit. But
the data was almost incomprehensible
at first hecause of impraper calibration
and there was a brief period of discour-
agement, according to Capt. W. E.
Berg, head of the Astronauties Branch.
Othce of Chief of Naval Operations.

Six-Station Network

But by February, 1939, a six-station
network was in operation on a 24-hr./
cday basis. In addition to the eastern
complex  already  cited, the network
ncluded a western complex with trans-
mitter at Gila River. Ariz., and receiving
stations 250 mi. ecither side at San
Diego and Elephant Butte, N, M,

Since then there has been a steady
cffort to devise and introduce improve-
raents, and this process is continuing.
In June, 1961, a 560-kw. trllmmlth,r
the most F:mufu] VIHF unit ever built,
was imstalled and placed in operation
at Kickapoo Lake. Tex., to increasc
greatly the range and coverage of Spasur,

riu other two transmitters hJH.’ POWETS
of 50 Lkw.

SATELLITE
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NAVSPASUR DETERMINES satcllite zenith angle by comparing recuvived envrgy pivise at

severil antenna  arrays  displaced  in east-west  direction.

Closely-spaced antennas  give

approximate angle; wider-spaced nnits allow more precise angle measnrement.

Concept behind Spasur is ingeniously
simple.  The Minitrack tracking system
design was hased on using receiving st
tions cquipped  with  several suitably
spaced antennas at cach site and having
a low-power transmitter (beacon) oper-
ating at 108 mc. in the satellite. By
comparing the phase of the 108-mc.
signal received at the several antennas at
each receiving station, the angle (with
respect to the zemith) can be deter-
mined. With data from the btwo or
more stations, triangulation  provides
data on satellite position in space and
its altitude at any given instant in time,

Studies by Naval Research Labora-
tory scientists indicated that the tech-
mique could be adapted to silent satel-
lites by use of the one or more ground
transmitters, providing their power was
sufhcient to reflect back to ecarth a
signal whose strength approached that
of the 108-me. beacon signal  from
cooperating U. S, satellites.  Caleula-
tions indicated that a 50-kw. transmit-
ter would provide such power levels.

FROM SATELLITE
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INCREASED secparation between receiving
antenna  pairs pmvidl:':. corresponding  in-
crease in angle measurement.,
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Three transmutters now nstalled, us-
mg a 3,200-ft-long antenna at Kick-
apoo Lake and 1 600-Ft - -long antennas
at the other two sites, produce a curtan
of continuous-wave  clectromagnetic
energy with a thickness of about 0.3
deg. in a north-south direction, extend-
ing out into the Atlantic and Pacihic
oceans,

Narrow beamn width in the north-
south direction enables the system to
get a fix on satellite position in this
plane. The original operating frequency
of 105.00 me. was changed in De-
cember, 1961, to 108.015 mec. to ex-
clude signals from U. S. satellites carry-
mg tracking beacons radiating at the
Minitrack frequency.

Receiving Stations

Energy reflected by the satellite is re-
ceived by onme or more stations, the
number depending upon the satellite
position along the fence mm an  cast-
west direction and its altitude.  Each
recetving station has a senies of antenna
arrays, running north-south, which are
clnplar:rc! from one another in an

cast-west direction by distances ranging
from a few feet to distances of as much

as a mile,

Closely-spaced elements in the array
determine the approximate location of
the satellite while those having longer
basclengths  determine  its  position
within any onc sector with great
precision,

Maximum baseline (displacement be-
tween clements in an arrav) in opera-
tional use today i1s 520 ft., correspond-
ing to 57 wavelengths at 108 mc.,
which makes it possible to determine
the angular position of a satellite to
within 0.1 deg. Currently installed and
under evaluation at three of the sites
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is a 5.200-ft. bascline antenna which 15
expected to improve angular resolution
to 0.01-0.02 deg.

Even more important than the im-
proved angular resolution will be the
ability to measure the rate-of-change of
reflected signal phase to L]hl‘-.’ll.!'l a
measure of satellite velocity., This, it 1s
]m[}:_{] will make it plhwjlﬂu to obtain
maore mmformation on satellite L‘]llPTiCIt‘L’
durmg the first pass, according to Roger
ILaston, head of NRL's HIJ-'.’I{'L* Ellrl‘ﬂil‘
Lince Branch.

Raw signals received at all four sta-
tions are mmstintly transmitted by tele-
nhone-type landlines  to  Navspasur
headquarters here at Dahlgren and re-
[ II'[]L'I;] in visible ;EIlLI|1H_: Form. Sigll:l]l-.
also are transmitted to NRL and re-
corded to enable its scientists to evalo-
ate new  technigques and svstem  per-
tormance.

Satellite Catalogue

Runming catalogue 15 maintained
here on every satellite and [r]}|.t'|:'[' n
orbit which had been previously de-
tected. The Naval Ordnance Research
Computer (MNore) is used to caleulate
orbital parameters for all such objects
and to print out a daly prediction of
what satellites can be expected to pass
throueh the fenee at what times, their
beadings and  approximate  cast-west
I'lanI!III'H'-..

lhus the human operators here are
alerted to the :_'w;]nr{*‘rrn:[ irrival of known
sitellites.

s soon das a4 koown satellite pende-
trates the Spasur fence. the recordings
hore show its presence.

llll.1'|ll"|1'_']|};lf'r_'{l arrival does not neces-
sirtly mean a new Soviet satellite 15 1
arbit. It could, tor example, be a known
sitellite which is besinning to re-enter
the atmaosphere. I"l't1r'11|r' the period of
orbital decay it becomes incrcasingh
difficult to predict accurately the orbital
I1-If.ll1i[_'|fl:,'f'-'..

Booster Break-up

Or the stranger mav be the result of
a break-up of a known booster or space-
craft, For example, in, June, 1961, the
rocket body of Transit 4 exploded and
produced more than 100 individual
pieces of debris which greatly increased
the number of objects in orhit, accord:
me to Cdr. Edward van Ribbhink, com-
manding ofhicer of Navspasur. Cdr.
van Ribbink came here from Norad
where he directed the space surveillance
plans office.

I"or this reason a considerable amount
¢f human judgment must be applied
before an unexpected arrival can be
irmly identified as a new Soviet satel-
lite. This explains why the Navy has
moved cautiously in Ln‘tuuptmg to auto-
mate the present system and data analy-
515,

However, within the next several

P o ";-'_-'. . i
I: .i": l':_.l':.’: !E: _If_f I-‘ii':}f
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SPASUR RECEIVING STATION, one of four in network, has 1,600-ft.-long antenna array
to detect presence of silent satellites, plus 400-ft.-long arrays, displaced in east-west direc-
tion, to measure relative phase angle of energy reflected from satellite to determine its
zenith angle, position and altitude. One of displaced arrayvs is visible just bevond main
array. Currently under evaluation are arrays displaced 5,200 ft., which would provide

angular resolution to nearly U.01 deg.

NAVY SPASUR OPERATIONS CENTER at Dahlgren, Va., which now requires human
analysis of all satellites passing through space surveillance fence, soon will have semi-auto-
matic facility in which computer will analyze each entry, determine which are previously-
catalogued satellites and alert human operators to new unidentified objects in orbit.

months Navy hopes to take a major step
Foyvwsar ru]nuut‘r the amount of human
analvsis r:.qntrul Signals from all sta-
Hons, now transmitted ap 1 analog
format, will be converted at each sta-
tion to digital form before transmission
oy I"‘H]tlffrf_n

W |'r|1m one second of the time the
satellite enters the Spasur fence, data
will be recorded on magnetic tape and
entered. into an IBM 7090 computer
here which will contn the latest cal-
culated orbital parameters tor all cata-
logued satellites and objects i space.
The computer will instantly  compute

the position and altitude of the new

L-ill‘rj.' and compare these and its time
of arrival with stored mformation on
known satellites. If the new arrival
fails to comcide within reasonable
limits, the computer will flash an alarm
and human operators will then reconsti-
tute the original analog signals from
the magnetic tape and .m"ﬂwL them
from the Sanborn recordings as they do
at present.

New  semi-automatic  system  will
largely eliminate the need for human
intervention in the identification of
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satellites which are already catalogued,
cnabling them to devote thewr eftors to
|1|.:lw1nrr new unknowns, according to
Cdr. Robert Carr, cxecutive officer of
Spasur.

Space Objects Inventory

MNeed for reducing the routine work
load of the human operators 1s pointed
up by the fast-growing imventory of ob-
jects in space. In Januarv, 1959, just
before the svstem went mto 24-hr. op-
cration, there were only 10 objects m
arbit and a vear later the total was only
4. By Januvary, 1961, the number of
objects 1in orbit was 55 and by January,
1962, it had mushroomed to 200. While
much of this number was debrns from
Transit 4, there were about 40 satcllite
pavloads in the total

In Februarv, 1961, Navspasur was
reporting about 2,600 routine observa-
tions per month to Norad, but by this
fall the numrber had increased nearly
1,0009 to about 25,000 per month,
according to Lt. T. E. Oliverio, USN,
who 15 in charge of the Navspasur com-
mand control center here,

At present orbital data on all known

55
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satellites is updated once a week and
transmitted to Norad, cxcept for satel-
lites on the verge of orbital decay whose
parameters L}ngu rq:m:”x These are
updated every day for Norad and Spasur
headquarters.

With the new IBM 7090 computer
rented for svstem automation, and an-
ather 7090 which will be used for back-
up and off-line computation, Cdr. van
Libbink expects to keep an up-to-the-
minute catalogue of orbital parameters
feer all objects in the space inventory.

Headquarters Move

Navspasur  headquarters  soon  will
move out of its old frame htlilclinr'

which reverberates sharply every bime :
naval gun is tested here at the Nav; 1|
Woeapons Laboratory 60 mi. southeast
of Washington. The modest Richties
here reflect 'cip.tt.ur ¢ humble beginnings
s an NRL experiment and helic its im-
portant role in the Norad Spadats net-
work.

Despite the fact that stations in the
Spasur network do not have dual (stand-
by) equipment imnstalled to permit -
stant changeover in cvent of failure,
the network consistently exhibits  re-
liability of better than 997% according
to van Ribbink. The network stations
are aperated and mantamed by Bendix
Radio under contract. Bendix coploys
about 100 persons at the seven stations
for round-the-clock operation. Here at
Navspasur headquarters there are about
90 persons, including 12 nmilitary per-
somnel, required to provide continuous

24-hr. surveillance by the Navspasur.

Prospect of unfriendly reconnaissance
satellites has important military implica-
tions for naval operations, which ex-
plains Navv's keen intcrest in Spasur.

The vast reaches of the oceans no longer

provide the implicit sccunty they once
clicl.

If the Acet can be kept posted on the
time and position of non-U. S, satellites
which might be reconnaissance types. it
can take steps to reduce vulnerability.
For example it can shut down radio and
radar transmissions during satellite pass-
age.

[f there is suitable cloud cover in the
vicinity, a ship can take shelter there.
If there is no cloud cover, a ship can at
least reduce speed to minimize its wake
and reduce 1ts visibility to a satellite.

Once a week the orbital parameters of
all satellites v the inventory are trans-
mitted to fleet navigators, They also
serve ais spotters for "'T-I:mﬁnr ernrtmg
back by radio anyv object scen re-entering
the atmosphere. which enables head-
quirters to record the demise of satel-
lites on the verge of decay.

System Improvement

Since the svstem frst became opera-
tiomal carly in 1959, the Naval Research
Laboratory has had a continuing pro-
gram  of rescarch and  development
aimed at improving svstem performance
to meet more demanding operational
requirements, An important advantage
of the Spasur technique is that the sys-
tem performance can be upgraded on

Simulator Uses Film of Lunar Surface

F'ilmed image of the moon's surface is nsed in space flight simulator built by Ling-Temco

- =

Vought's Astronautics Division (AW Jan. 15, p. 77). Film is projected on inside of large
sphere surrounding simulator. Simulator and projected moonscape move in relation to each
other, and additional projectors provide patterns permitting simuolator pilot to practice

rendezvous-in-lunar-orbit  procedures,
balances for moving-base simmlator.

Cylindrical objects atop elongated arms are counter-
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revolution
every

412 days

B Unegualled controliec
speed range
drive/22 hydraulic servs-

motor (500 rpm to 1 /60,000

rpm) is only one reason wny

it is being specified for big

antenna and flight simula-

tor drives.

B Some other reasons:

| Torgque 3.52 in. 1b./ps:
Response 230 cps
Acceleration 40,000
radians per sec?

For more details, writa tor

Publication M-22818.

B Cimtrol Division, Th=

Cincinnati Milling Machin#

Company,Cincinnat1 8,0hiz.

Acradrive /22 Motlos
(exploded view)
Weight 156 Ib.; Diameter 1241 in,

of the Acra-

a3
CINCINNATI
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a Eif’:t'ml:e;ﬂ basis as required without
Major expense.

Receiving  station at I°t.  Stewart
serves as an R&D facility for evaluating
new  techniques and  therefore differs
somewhat m conhguration from the
other three stations.

But even among the other three re-
ceiving stations there are some minor
differences that do exist.

Antenna arravs at all stations, both
transmitting and receiving, run in a
north-south direction, This gives a
narrow beam in the north-south direc-
tion and broad coverage along an east-
west direction, At the receiving sites

the parallel north-south elements of the
arrav used o measure relative phase
of the received signal are displaced from
one another in an east-west direction.
Fach of these elements is 400 ft. long
in a north-south direction, except at Ft,
Stewart where some of the elements
are 1,600 ft. long. The arrav at Kicka-
poo Lake was built by Antenna Svstems,
Inc., the rest were supplied by Techni-
cal Appliance Corp.

In addition to these phasc-compari-
son antenna elements, ecach receiving
site has a special “alert antenna™ which
s 1,600 ft. long at San Diego, Silver
Lake and Elephant Butte and 5,600 ft.
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CAN IT BE MADE

OF MAGNESIUM?

It can at Lavelle, Lavelle specialists know magnesium , . . how to weld it,, form it,
control it to produce precision missile and aerospace components that meet criti-
cal specifications, exacting performance requirements. Major contractors rely on
Lavelle for sheet metal craftsmanship . . . in magnesium, titanium, nickel, alu-
minum, stainless steel and other alloys. Write for brochure detailing Lavelle quality
controlled services: Engineering / Production Planning / Sheet Metal Forming

Welding / Machining / Metal Finishing.

Z Jonllle .

LAVELLE AIRCRAFT CORPORATION  NEWTOWN, BUCKS COUNTY, PA.
Between Philadelphia, Pa., and Trenton, N. J.
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long at Ft. Stewart, The alert antenna’s
mereased sensitivity enables it to detect
a satcllite a few moments before a sig-
nal 15 detectable on the phase-measuring
antennas, The signal from the alert an-
tenna is transmitted to Spasur head-
quarters and NRL in Washington and
appears as a heavy horizontal line to
alert human operators to an impending
satellite signal on the phase-comparison
channels.

But the basic reason for the alert
antenna is to measure the Doppler shift
m the original transmitted frequency
which results from the relative east-west
velocity of a satellite with respeet to
the transmitter and receiver so that nar-
row-band reccivers can be used with re-
sultant enhancement of signal strength,

Comb Filter

To measure the precise frequency of
the received signal, NRL developed a
160-tooth comb flter in which cach
element has a 100-cps. passband, This
mformation then is used to tune the
station receivers automaticallv to the
exact signal frequency.

Fquipment providing this narrow-
band preselector function, built by Itek
and imtroduced into the network in the
summer of 1961, resulted in a “major
improvement in system performance,”
according te Naval Research Labora-
torv’s Roger Faston.

The 1,600-ft.-long alert antennas ac-
tuallv consist of four 400-ft-long see-
ments whose amplified signals are com-
bined so that the four segments function
as a single antenna. But the four signals
also can be used separatelv for phuse
comparison to determine a satellite’s
posibhon . more accurately within  the
narrow Spasur beam in a north-south
cdirection,

Another signal transmitted from cuch
of the receiving stations to Dahlgren
and NRL and recorded is the setting of
the automatic gain control which in-
dicates received signal strength, 'This
enables operators to estimate the size
of the satellite, taking into account the
satellites altitude and distance from the
station.

Wave Bending

Amount of bending of radio waves as
thev pass through the ionosphere (re-
fraction) sets a practical upper limit on
the ultimate resolution that can be ob-
tained by going to longer baselines,
Faston pomts out. Tests currently
under wav or planned are aimed at
determining f the 5,200-ft. baseline 1s
near the pomt of diminishing returns or
whether a longer baseline should be
attempted.

To cheek the accuracy obtamed with
the new 3.200-ft. arrav, NRL is photo-
graphing the Echo satellite against a
star background to determine its posi-
tion precisely and then comparing this
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When you must have reliability...

look to FAFNIR for precision bearings

R

Reliability gets top priority in helicopters. To help assure
reliability, designers use Fafnir Teflon-lined Bearings. These
bearings perform smoothly, dependably under high loads.
And they are self-lubricating. For leadership in bearings,
look to Fafnir. The Fafnir Bearing Co., New Britain, Conn.

e T N R iy

MADE IN U.S.A. This stamp on a Fafnir

Ball Bearing means finest quality and
workmanship . . . dependable supply . . .
competent engineering help . . . and
responsibility in meeting your bearing
needs. It's worth bearing in mind,

EATEINIIIR

BALL BEARINGS
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HOW RCA ELECTRON TUBES
GUIDE YOU TO A
SAFE, SMOOTH FLIGHT

Next time you fly by commercial airliner, you can relax in the
assurance that modern airborne weather radar stands watch over
your safety and comfort.

A compact radar unit in the nose of your aircralft locates a storm
center long before you reach 1t. Then vour pilot, alerted to the
turbulence, adjusts his course to avoid it.

Behind the accuracy and precision ol most of these electronic
sentinels stands one ol the marvels of our scientific age: the RCA
electron tube. The electronic impulses that “probe™ the storm are
generated by an RCA Magnetron electron tube. The *‘eye™ of the
radar unit—where a storm pattern 1s revealed in the pilot’s cabin—
is an RCA display storage tube. **Heart’” of the unit is a tiny
NUVISTOR tube—which augments the system’s extreme sensi-
tivity, NUVISTORS amplify signals mdicating subtle changes in
atmospheric conditions—changes that might be lost or distorted

with less sophisticated components.

NUVISTORS . . . Display Storage Tubes . , . Magnelrons . . . are

just three of the many electron tube categories produced by RCA

i its unceasing effort to produce new tubes for new uses—in home
entertainment, science, industry, medicine, and national defense.

RCA ELECTRON TUBE DIVISION

RCA Nuvister Tube

thown here ocfual sire —

RCA Display Storage Tube RCA Magnetron Tube

improaves performance of

nrmarous elecfronic devices

renpging from spoce sotelliles
fo hame TY receivers.

==gimilar in principle lo your

home TY picture fvbe —painis

a picture of eleciranic ugnels

in rader sysfems and indeifrial
test intfrumants.

developi lremendous amounle
of eleclronic power for the
exaching and imporionl fo-
fional defenss mission of radar
swrveillonce.

. ” AW The Most Trusted Name
A in Electronics




Straight Leal Raoller Leaf Formad Leaf

The new “HM"™ i1s the only hermetically sealed snap-
action switch designed to conform to MS25085-1 in size,
mounting and operating characteristics. Many standard
auxiliary actuators and assemblies are now available.

“HM™ switches, whose seal 15 by metal-to-metal and
glass-to-metal fusion, meet explosion-proof requirements
of MIL-E-5272 and corrosion-resistant requirements of
MIL-S8-6743. They give reliable and precise switching
in temperature ranges of —300°F to 4+250°F. SPDT

H MICRO SWITCH Precision

HONEYWELL

Dual Roller Leaf

Switc hes
|

N[V
HERMETICALLY-SEALED

SUBMINIATURE SWITGH
NOW AVAILABLE WITH VARIETY
OF ASSEMBLIES AND AGTUATORS

Interlock Assembly

Dual Leat One-Way Roller Straight Wire Roller Wire

contact arrangement. Electrical rating—3 amps induc-
tive and 5 amps resistive at 28 vdc.

Get more information from a MICRO SWITCH Branch
office. Look in the Yellow Pages. Or write for catalogs.

H MICRO SWITCH

FREEPORT, ILLINOIS

HONEYWELL
\. A DIVISION OF HONEYWELL

IN CANADA: HONEYWELL CONTROLS LIMITED, TORONTO 17, ONTARIO

HOMNEYWELL INTERNATIONAL SAIES AND SERVICE OFFICES I ALL PRINCIPAL CITIES OF THE WORLD, MANUTAC TURNG N LWITED STATES, UWANITED KINGDOWM, CANADA, METHERLANDS, GERMANY, FRANCE, JAPAN.
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New Solar Panel

Solar thermoelectric pmm!, one of three 4
x 4 in. panels to be lannched this fall from
Vandenberg AFB for orbital tests of new
tvpe power source built by General Atomic
for Lockheed and USAF, Panel consists of
small thermoelectric elements sandwiched
between bwo thin metallic sheets, one of
which collects solar energy and converts it to
heat while the other serves as radiator to
cool space. Each panel produces j-watt.

with the position which has been deter-
mined by the Spasur svstem.

Another experiment planned for next
spring will use a satellite equipped with
a 400-me. transmitter. Because iono-
spheric  refraction  decreases as  the
square of operating frequency, the differ-
cnce in apparent satellite position, as
measured at the 108.015 me. Spasur
frequency and the satellite’s own 400
mc., will give a measure of the
refraction error.

Spasurs maximum detection range
and  mimmum  detectable object size
depend upon a number of factors such
as target size, shape, aspect angle and
whether it has  protruding  antennas.
Spasur  has spotted the small despin
weight and its 15-ft.-long wire released
b lx]llnrt:r 8 and it rLguhr’h FCCCIves
reflected signals from the moon.

If additional range should be required
it could be nl‘stﬂilwd by moving to
higher power transmitters, narrower
passband comb flters or higher gain
antennas.  Despite the great size of
Spasur antennas, they are relatively in-
expensive because they consist only of
large numbers of H]ll'i]'}t{, fixed dipoles.
I[In appearance they resemble a farm
growing TV antennas.)

For the same reason it is relatively
casy to change or modifv the Spasur
antenna arrays,

Navy spokesmen believe that Spasur
is inherently countermeasures- proof. If
the Soviets were to try to jam it by
putting a 108-mec. transmitter aboard
their satellites, it would merelv provide
a greatly enhanced signal and assure

satellite detection by the Spasur system.

Since Spasur went mto operation
nearly four vears ago, it has been able
to catalog every satellite or space uh]LEt
sighted except for an unknown in April
nf this vear which has not been Hlﬂh’ff:ﬂ
again.

The one-time visitor might have been
a large meteorite which swung through
the fence before entering the atmos-
phere.

Another p::--.'-.lhlht'. 15 that the object
was the Lunik 3 satellite launched by
the Soviet Union on Oct. 4, 1939,
which circled the moon in a highly
clliptical orbit and swung back around
the earth.

If Lumk 3 did not re-enter the
atmosphere on its retumm from  the
moon, it would shoot back out into
space on a highlv elliptical orbit whaose
position would be difficult to predict
without knowledge of the mitial truu
by, lnfnqmnth it would then swing
back around the carth, spending only a
very brief period in the vicinitv hefore
swinging hback out into space. Unless
the earth position and satellite retumn
happened to to be such that it passed
through the Spasur fence it might not
be sighted again for many months, if
ever,

From the meager data obtamed
a:luring the single pass of the unknown
in April, scientists estimate that it had
a wln-:m which would give it an apogec
of about 100,000 mi., which fits the
Lunik 3 hypothesis.
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Microcircuit Fabricator

Lear-Siegler Multicoater, mechanized thin-
film microcirenit fabrication facility, can pro-
duce complete circuits without cracking
viaicuum by means of lazy-susan arrange-
ments for changing deposition masks and
materials.  Machine can produce 720 thin-
film microcircuits during S-hr. shift, LSI
says.  Machine, developed by LSI's Solid
State Physics Laboratory in Santa Monica,
has recently been installed at company's

Instrument Div,, Grand Rapids, Mich.
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SYSTEMS PROGRESS

AIRBORNE OPTICAL SYSTEMS
FOR NAVIGATION

The Horizontal Situation Indicator from
CSC's Electro-Optical Department is an
integral part of a map display instrument
that provides pilots with tactical and navi-
gation data in pictorial form. During the
initial contract for the Horizontal Situa-
tion Indicator CSC assumed the responsi-
bility for this type of work from Bell &
Howell Company.

Acrylic plastic used for the screen
requires special production techniques,
with tolerances held to .001 inch. Grid
lines are engraved, then hand-filled with
titanium oxide.

The engineering talent, custom equipment
and technical skills required for projects
of this kind are applied to the production
of precision optics from conventional and
exotic materials, optical systems, military
and commercial cameras. Other divisions
of CSC design and manufacture electronic
instrumentation, process analysis and
control systems, missile and spacecraft
support equipment, data acquisition, con-
version and recording systems, industrial
control systems, analog and digital data
handling installations.

For information about applying this expe-
rience to your systems problems, call your
nearest CSC engineering representative or
write:

CONSOLIDATED

CORPORATION

1500 So. Shamrock Ave. » Manrovia, California
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220°K -

: for insulation of
: all types—including

fiber, powder, foam,
77°K - multilayer,
composgite

FF FE E EFEEF A R F R EE

| 4.2°K 9

' FOR VERSATILITY IN MEASURING
THERMAL CONDUCTIVITY AND EMISSIVITY
the ADL Model-12 CALORIMETER

CAPABILITIES: ADL Model-12 CALORIMETER

Cold plate teMPATALUTEE .o cvvumumssss s s ane wieem es sy i T L R R A AR R 4.2°K to 220°K
Hot plate temperatures ............. A FE e SR R TR T TT°K to 500°K
Sample gize ...cciv000000 R R R R T zero to 2 in. thick by 12-in. diam.
GRS DYessure 1N SRMDLE CHRTIDEY oot ocimnmenssssssmsesssnssessssasessssss 10=% torr to 1 atm
Mechanical pressure on sample .............. R R o R e R e A S .++ .. Z&ro to B0 psi

OUTSTANDING FEATURES: ADL Model-12 CALORIMETER

Mechanical and gas pressures can be monitored at all times. They can also be varied during test to
simulate hoost and re-entry conditions.

Capable of measuring heat flux rates in the range of 0.1mw/sq. em.

DIVISION

CAMBRIDGE 40, MASSACHUSETTS
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rowsen ot Fethur 1. Little, Inc.
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For Technical Bulletin CAL-1798 write on your company letterhead to 501 Aecorn Park, Cambridge, Massachusetts.

JPL Centralizing Space Mission Facilities

By Barry Miller
Pasadena, Calif.—Centralized facility

for simultancously conducting more
than one spacccraft mission will go into
operation here carly in 1964 as Jet Pro-
pulsion Laboratory prepares for the
complex task of handling a heavier, over-
lapping schedule of planetary and lunar
smace shots,

New %12 to 515 million facility, to
be known as the Space Flight Opera-
tions Facility (SFOF) will be an ex-
panded, updated and consolidated ver-
sion of the operations center and sup-
porting installations located here which
currently direct and control the nation’s
unmanned lunar and planetary probes
after launch from Cape Canaveral.
Management of these space launches is
Jet Propulsion Laboratorv's principal
assignment, under contract from the
National Aeronautics and Space Admin-
istrabion.

Expected Tasks

SFOF will be expected to provide
initial spacecraft acquisition informa-
tion, perform all necessary spacecraft
maneuver  caleulations and  compute
terminal maneuvers for all projected
flights in the several sequences of Tunar
and planctary projects (Ranger, Man-
ner, Surveyor and Vovager), Among its
unusual features, SFOF eventually will
contain a scientific laboratory to enable
scientists at the facility whose expen-
ments are aboard the Survevor landers
to control in real time and read out -
formation from their devices operating
on the lunar surface.

JPL's international tracking and com-
mand netwvork, the Deep Space Instru-
mentation Facility (DSIF), geographi-
callv distributed to ensure 24-hr. line-
of-sight contact with its space probes
(AW July 2, p. 175), will be linked to
SFOI" by commercial teletvpe and tele-
phone lines and ultimately by wideband
radio communications,

Wideband microwave c¢communica-
tions link, which will relay television
nunage signals received from Survevor
lunar spacecraft from the CGoldstone,
Calif., DSIF sites to JPL, presently is
being constructed by Western Union.
The DSIF sites will ensure that teleme-
try and tracking data are received from
the spacecraft, and commands calcu-
lated in SFOF are forwarded to the
spacecraft. These sites will be con-
trolled from SFOL.

Need for a centralized facility like
SIFOI" increases as the number and
densitv of JPL's spacccraft schedules
cumb. In SFOF's first anticipated vear
of operation, for example, NASA plans
call for four planctary and five lunar

shots. This compares with three lunar
and two planctary attempts this year.
And as more complicated lunar space-
craft with longer operational lifetimes
(cuch as Survevor) phase i, the likeli-
hood of overlapping mission times riscs.

In 1964, JPL mayv have the task of
controlling and commanding a pair of
planctary and a single lunar spacecraft
at the same time. The 1966 launch
timetable dwarfs earlier ones, making
the control problem even more compli-
cated.

Present Operation

At present, JPL conducts its Hlight
opcration from a severely limited Space
IFlight Operations Center here. When
overlapping shots occur, as thev did re-
cently when Ranger 5 was launched in
an unsuccessful lunar mission while
Mariner 2 was cruising toward Venus,
facilities have to be shared, (Mariner
data had to accumulate while critical
control of Ranger was maintained). Es-
sential ground checkout of spacecraft
before flights imposes similar demands
on the center.

New SFOF will provide these advan-
tages:

e Ability to carry out multiple opera-
tions.

e Increased capability for performing
operational checkout of spacecraft be-
fore launch, for supporting final system
checkout and support of system.

e Bring together into a single center
the former space flight operations facil-
itv, its communications center and all
relevant data-processing equipment.

¢ Ability to display real time television
data.

e Growth potential with a physical
plant built along modular lines.

SFOF will be implemented m steps,
thereby increasing the probability of re-
alizing an operational svstem sooner and
permitting JPL to gain experience be-
fore SFOI grows into its Ainal conhgura-
tion, The growth steps are:

e Stage 1—In January, 1964, the facility
is scheduled to be able to service two
missions simultancously, using cquip-
ment sequentially, In addition, it will
be capable of preparing for a third mis-
sion with closed loop operational test
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BLOCK DIAGRAM indicates major data processing gear to be employed in Jet Propulsion
Laboratory’s new Space Flight Operations Facility in Pasadena, Calif. Video data from
spacecraft are fed experimentally to data processing as well as to television monitor. All 12

teletype lines are fed to data processing and,
printers and punch machines.
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29 July 1958 ... ... President Eisen-
hower signed bill creating the
Mational Aeronautics & Space Ad-
ministration (NASA).

7 ‘
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NASA's Firsd Adminntrator

1. Keith Glennan,
gnd Pres. ) 5. McDannell
Diszlase Mercury Canfigueration
12 Jonwary 1959

Foradrop Test

Abarf Rocker Tedd
9 Moy 1980

McDonnell Propect Engineers
Eviablith Frodweivon Plont

2= | Spocecraft Delivery
2 hpril 1960

First Mercary-Redstone Flight
71 Navember 1940

Matronauty Yisit McDonnell
17 May 1958

\ ¥

Hunuh:t-uml-g and
Assembly

Big Joe R & D Copsule —
9 September 1959 :
/
4

Finol Manyfarturing and
Testing in White Roam

Frocedurey Prochice
in Simuloter

Little Joe Teifs
195961

McDannell Engneers Perform
on Site Checkaut

#

Lawnch —Checkout Troiler

Honted Aboard Redilons

1 October 1958. ... NASA began
official operation.

21 October 1958 ... WA SA an-
nounced a competition for a manned
spacecralt, to be launched by an
Atlas, placed in orbit around the earth
and returned safely. A McDonnell
study team, which had been working
on manned orbital spacecraft for 11
months under company research
budget, was assigned to prepare the
proposal.

12 Japuary 1959 . . . NAS A an-
nounced selection of McDonnell to
build Mercury Spacecraft,

13 February 1959... Contract was
signed with McDonnell for the de-
sign and construction of 12 manned
orbital Mercury spacecraft. As the
program expanded, subsequent orders
were received for eight additional
spacecraft, two procedural trainers,
an environmental trainer, seven
check-out trailers and much ol the
prelaunch operation at Cape Canav-
eral, including the mating of the
spacecraft to the launch vehicle,
check-out and countdown.

9 April 1959.......NASA an-
nounced names of the seven Mercury
Aslronauls,

O September 1959 . . NASA-pro-
duced “Big Joe” R & D spacecraft
launched to test basic Mercury de-
sign concept. Spacecraft survived
high heat and airload and was re-
covered.

Freedom T Spacecrak

“Mechonnal Mon”
13 September 196

Friendshig 7 and
John Glenn

Mercury Orints with

MERCURY JOURNAL

4 October 1959 . ... Little Joe 1 fired
at NASA's Wallops Station, Va.,
checked mailching of launch vehicle
and NASA-produced spacecraft. The
Little Joe test series enabled early
evaluation to the spacecraft in the
high aerodvnamic pressures en-
countered at low altitudes.

4 November 1959 ... Little Joe 2 fired
from Wallops. Evaluated low-altitude
abort conditions.

4 December 1959 . .. Little Joe 3 hired
at Wallops Station to check high
altitude performance of the escape
svstem under high airloads. Rhesus
monkey “"Sam” used in successful
thight.

21 January 1960 . .. Little Joe 4 fired
at Wallops to evaluate escape system
under high airloads. “*Miss Sam™,
another Rhesus monkey, served as
test subject.

25 January 1960 . .. Less thana vear
after signing of contract, McDonnell
delivered first production spacecraft
(#4).

2 April 1960.......First instru-
mented spacecraft (#1), with escape
tower, delivered to NASA by
McDonnell,

9 May 1960 ....... Spacecraft #1
fired in an off-the-pad abort escape
rocket test.

29 Julv 1960....... Mercury-Atlas
1. The first Atlas-launched flight was
aimed at qualifving the production
spacecraflt under maximum airloads
and aflterbody heating rate during
re-entry conditions. Spacecraft (#4)
carried no escape system or test sub-
ject, Test objectives were not achieved
due to launch system malfunction,

LifteH for
Avtronout Carpenter
14 Moy 1962

They Safely Return

8 November 1960 . .. Little Joe 5 fired
from Wallops to check production
spacecraft (#3) in an abort simulating
the most severe Little Joe launch
vehicle airload. Premature spacecrafl
separation signals resulted in early
firing of the escape tower and loss of
test objectives,

21 November 1960 .. Mercury-Red-
stone | was the first scheduled un-
manned Redstone-launched flight.
Premature engine cutofl at launch
terminated the test. The emergency
escape svstem was jettisoned. Space-
craft (#2) was not damaged and test
was rescheduled.

19 December 1960 . . Mercury-Red-
stone 1A was a repeat of November
attempt. Successful flight reached a
peak altitude of 135 statute miles and
covered a horizontal distance of 236
statute miles. Spacecraft (#2) was
recovered.

31 January 1961 ... “"Ham", the 37-
pound Astro-Chimp, was rocketed
into space history aboard Mercury-
Redstone 2. “"Ham' and spacecraflt
(#5) were recovered after reaching an
altitude of 155 miles and landing
420 miles downrange. Flight demon-
strated ability of primate to react
normally in prolonged weightless
flight. **“Ham’" was recovered safe and
well.

21 February 1961... Mercury-Atlas
2 reached an altitude of 108 miles
and speed of 13,000 mph. Flight
checked maximum heating during
worst possible re-entry conditions.
Spacecraft (#6) was recovered 1,425
miles downrange.

18 March 1961..... Little Joe 5A at
Wallops Station repeated Little Joe 5
test. Spacecraft (#14) was recovered
but all test objectives were not met
and shot was rescheduled.

3 October 1962. .. Astronaut Walter M. Schirra, Jr., in his Sigma 7

‘gl

Pl owadd

FIRST FREE MAN IN SPACE

25 April 1961 ...... Mercury-Atlas
3 was an attempt to orbit spacecraft
(#8) with a **mechanicalman’ aboard.
Forty seconds after launching, the
launch vehicle was destroyed by radio
command. Spacecraft escape system
functioned perfectly and spacecraft
was recovered for reuse.

28 April 1961..... . Little Joe 5B
completed the spacecraft escape sys-
tem flight qualification tests. Space-
craft (#14) was reconditioned by
McDonnell after previous flight
and reused in this successful maxi-
mum dynamic pressure escape lest,
SMay 1961....... Astronaut Alan
B. Shepard, Jr. rode Mercury-Red-
stone 3 into history with his balhstic
flight seen by the world. The flight
reached a peak altitude of 116 statute
miles and was recovered 302 miles
downrange. Spacecraft (#7) is now
on public display in the Smithsonian
Institute,

21 July 1961....... Mercury-Red-
stone 4 was a successful downrange
flight by Astronaut Virgil 1. “Gus™
Grissom. This was the first Right with
the large window, greatly improving
astronaut observation capability.
Premature loss of the escape hatch
cavsed spacecraft (#11) to take on
water and sink despite determined
helicopter recovery efforts. Astronaut
Grissom was recovered from the
water by helicopter,

13 September 1961 .. Mercury-Atlas
4 placed the McDonnell Mercury
Spacecraft in orbit for the first time.
The spacecraft (#8) carried a
McDonnell-developed **mechanical
man'’ designed to use oxygen and
add moisture to the cabin at the
same rate as a man. The spacecraft
was recovered after one orbit 160
miles east of Bermuda.

Mercury Spacecraft (#16), completed a near-perfect
six-orbit flight by landing on target in the Pacific
Ocean off Midway Island. Much of the mission
was accomplished in drifting flight by the United
States’ fifth man to go into space. The mission
contributed additional knowledge about space-
craft control, space vision, and man’s ability

to work effectively in a prolonged weightless
condition. The successful performance of
Astronaut Schirra and Sigma 7 prepared the

way for the planned one-day Mercury flight,
and later 2-man McDonnell Gemini Spacecraft
rendezvous flights. The flight was part of continuing
U. S. space exploration programs.

29 November 1961 .. Space-Chimp
“Enos’" twice orbited the earth in
Mercury-Atlas 5. Spacecraft (#9) was
recovered about 260 miles south of
Bermuda.

20 February 1962... Three years and
39 days after Mercury contract was
awarded, Mercury Spacecraft (#13)
and Astronaut John Glenn aboard
an Atlas launch vehicle hifted-off from
Cape Canaveral. After three orbits,
spacecraft and astronaut returned
safely to the earth and were recovered.
It is significant to note that the initial
assignment of Project Mercury was
completed with this flight. The space-
craft had been proven, Man’s ability
to adapt to the space environment
had been demonsirated.

24 May 1962 ...... Astronaut M.
Scott Carpenter aboard Mercury-
Atlas 7 completed a three orbit mis-
sion, adding knowledge about man’s
visual perception with balloon ex-
periments, photographing the launch
vehicle and the sun from his atmos-
phere-free vantage point, drifting for
long periods in free flight and solving
the phenomena of the “Space Fire-
flies’" first observed by Glenn. A vaw
condition at the ume of retro-fire
contributed substantially to a 250
mile overshoot on re-entry. Astronaut
Carpenter left the spacecraft (#18)
and awaited recovery in a rubber
raft alongside.

12 September 1962 . . President Ken-
nedy visited the McDonnell plant in
St. Louis and told employees, ™

I can imagine no action . . . which Is
more essential and more exciting than
to be involved in the most important
and significant adventure that any
man has been able to participate in,
in the history of the world ..."

MCOCDONNELL

Mercury, Gemini, Assel and Aeroballistic Spacecraff »

Talfos and Typhon Missile Airframes and Engines » Aufomalion

+« Days of achievement follow months and years of creative engineering and pfm:m'ﬂg.

Phantom 1t Fighter, Aftack and Reconnaissance Alrcraft « Electronic Syslems and Equipment =

ST.LOWIsS, MISSOURI

Engineers and Scientists: Employment opportunities exist at McDonnell. An Equal Opportunity Employer, For information, write: McDonnell , Box 516, 5. Louis &6, Mo,



or open loop spacccraft and complex
check.

e Stage 2—Starting in January, 1965,
SFOVF is expected to be able to handle
three missions  simultaneously using
equipment in sequential fashion, It will
also be capable of supporting tests for
another two missions.

Fontire SFOIT will be located in a new
building, construction of which was
to get under way recently, according to
Marshall Johnson, who heads space
flight operations here. About $2.5 mil-
lion of NASA's current fiscal budget is
canmarked for SFOT, It will be located
here to make u;‘.l’[!'mllnr use on a full or
part-time basis of the large pool of sci-
entihe and cngineering talent at the
laboratory.,

SFOF Functions

SFOF  operations will divide into
three functions for which there is an
executive type of programing of the fa
cility’s data processing gear. These are:
e Spacecraft  Performance  Analysis—
This revolves about the review of a']:n:u_-:.--
cratt  power,  temperature,  attitude
control, communications and  other
paramcters, and the calculation of any
neeessary changes. |
® Flight Path Analysis—Determination
of orbits and computation of maneuvers
on the basis of Doppler and angular-
tracking data. |
® Space  Sciences  Analvsis—Reduction
and comparison of scientific data re-
turned from the spaceeraft.

There are a number of separate pro-
grams for each function, all controlled
by the executive program. This arrnge-
ment will permit the substitution or ad-
dition of individual programs without
redoing the entire program.

Groups handling these three fune-
tions will be separated into specific arcas
on the main floor of SFOF—ecach with
its own input and output devices.

Heart of the data processing pear in
SFFOI will be the laboratory's two TBM
7090 computer svstems, which will be
updated into 7094 svstems so that thev
can compute faster, In stuge one, only
one 7094 will be emploved, the other
serving as a backap.  Ultimatelv both
will operate as parallel svstems in SFOI,

As andicated i the accompanving
block diagram (sec p. 65) of the stage
one setup, data processmg will acceyt
mformation over 12 teletype lines, a
100-ke. microwave link fronn Goldstone
and two data lines. The teletype Tines
link SFOF with the DSI stations and
with the Cape, through which it secures
tracking data from downrange stations.

Raw telemetry and tracking data are
fed into 72XX data channels which
put data into a form usable by a pair of
IBNT 7040 computer svstems. The lat
ter machines, announced late last vear

hv TBM. |Irrbfl_l|1]t will be the frst of

&8

PROJECT
MANAGER
SPACE FLIGHT |
TEST DIRECTOR' | ii
i I:I
SFOF OPERATIONS | DSIF OPERATIONS
MANAGER MANAGER
I
DATA COMMUNICATIONS TRACKING DATA | | | TELEMETRY
PROCESSING COORDINATOR MONITOR [T DATA !
ENGINEER MOMNITOR |
SUPPORT »._ y
FUNCTIONS .3 |
DEEP 5PACE
STATIONS
l SPACECRAFT '
PATH ANALYSIS e e ANALYSIS
TRAJECTORY SPACECRAFT
ORBIT DETERMINATION DATA ANALYSIS EXPERIMENTERS
GUIDANCE TEAMN

ORGANIZATIONAL CHART of principal components of new Space Flight Operations
Facility being built at Jet Propulsion Laboratory indicates relations of Deep Space Instra-
mentation Facility and principal technical analysis teams to space flight project managers.

their tvpe delivered to any costomer,
will scrve as mput output  processors,
or data sorters. Compared with the
7094 svstem, the 7040 has greater sort-
mng 1l storage capability, but is slower
and has less anthmetie capabality,

Raw data can be transmitted from
the 70405 through a disk hle control to
1301 disk hles for storage and to the
7094 (eventonally to two 70945) for
processing. The 7040s will accept -
structions from seven remotely-located
mput output  comsoles  which  permnt
some control b he exerased from re-
mote spats in SFOF, All of the instruc-
tions origimating in the remote consoles
AT ':IL'{] I!.,LI.'_']-.: i]lIﬂ: r1|ﬂ,' {"Iilll-"'nl.]'.l{_"h Fllr 1
check.

[nformation routed through the 7040
mto the 7094 can be returned to the
7040 mput output processor for redis-
tribubion to the commuumcations Lines
ot dehivered as processed data For storage
i the 1301 disk fles.

The 7094 can chirectly ot finished
mformation (off-line)  through  several
output devices, including high  speed
printer, card punch and magnetic tape.

On-lme mfonmation will be read out
romotely I medinme-speed printers and
automnatic plotters located remotely in
SO,

Remote mput output consoles can
request mformation from the disk fles,
and admimistrative printers at the con-
soles will print. on request,  limiated

amounts of data secured from the 7040
to give fast estimates of answers to spe-
cific problems,

Fventually, JPL expects to bring its
second 7094 machine into SFOF and
have a redundant pair of data-processing
systems, cach 7094 operating in con
junchion with a 7040 and two 72XX
data channels,

To ensure the mission aganst falures
m the data processing, JPL expects to
route data coming off the communica-
tions hines to  teletype printers  and
punches throughout SFOF so that a
backup hand mode of control would be
possible. The printers are expected to
have adequate capacity for any fore-
sceable operations,

Yideo Data

Video data will be directed to the
data-processing gear on an expenmental
basis in Stage 1. However, it will also
be priln‘u[ on television monitors in 2
video processing area in real time.
Several subcontractors assisting JPL
m its SO preparations are:
e Data Processing Hardware Integra-
tion—International Business Machines.

¢ Programing — Computer  Sciences
Corp.. El Segundo. Cahf.
e Communications—Hughes  Aircraft,

I'ullertonn, Calif. This contract 1s con-
cerned with communications  internal
to SO (closed cirenit TV, intercoms,
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What militarized recorder can capture all the noise in the air up to 4 Mc?

Meet the FR-800 —the wideband recorder that offers
greater performance, greater reliability. With this
advanced recorder/reproducer you can capture two
tracks of radar data. Or record both radar data and
a picture. All without radio-frequency interference.
The FR-800 has a specially plated glass cover to
meet RF| spec MIL-1-26600, class 3. In fact, every
component has been made to military specifications,
Every circuit designed for military reliability require-

AMPEX FR-800
=

ments. You can mount the FR-800 in a submarine,
Use it for radar reconnaissance, radar tracking, pre-
detection, communication monitoring —any applica-
tion covering the frequency range of 10 cps to 4 Mc!
You'll find it convenient to operate. Want more data?
Write the only company providing recorders, tape
and memory devices for every application: Ampex
Corporation, 934 Charter St., Redwood AMPEX

City, Calif. Worldwide sales and service.



The first integrated space-suit assemblies will be developed by Hamilton
Standard for Project Apollo, under contract to NASA. They will
provide comfort and mobility for astronauts outside the craft in deep
space and on lunar exploratory missions. Hamilton Standard, as prime
contractor, will manage the program, and design and build life support
packs. The packs must supply oxygen and pressurization and control
temperature, humidity and contaminants. Subcontractor for the suits
will be International Latex Corporation.

The space-suit project, an important portion of Hamilton Standard’s
life support program, applies diversified experience in hydraulies, pneu-
maties, mechanies, electronies, and packaging. Hamilton Standard
blends and develops these basic technologies to achieve an integrated
systems approach to life support equipment.

Hamilton U
Sta nda rd DWISION OF UNITED ﬁEAFT CORPORATION

WINDSOR LOCKS, CONNECTICUT

1::.13:11,5 and voice communications) as
well as communications external to the

facility.
e Status  displays—General Electric's

Heavy Mi I:t:m Electronics Department.

Selection of an overall systems con-
tractor, on the basis of a competition
earlier this vear, was postponed because
JPL savs it believes initial needs are well
defined and the future course of SFOF
development will hinge on imtial ex-
pn,ri{_ncu. with it.

GE's and Hughes' roles call for stud-
ics of I:'t:['l]ll’f_‘t]'lf_l'luf"q developing func-
tional designs, monitoring and integra-
tion of hardware needed to realize the
design and then monitoring, installing
and checking out hardware,

Three forms of mformation display

in SFOF will be:
e Mission Display Board—Suspended
from the ceiling in the center of SFOF
will be a 7-ft-high, 56-ft.-long, hve-
section mission dﬁpLu board capable
of displaying for technical and opera-
tional personnel working at SFOF all
information relating to two flights (first
stage). The center section of the mis-
sion status board, shared by the two
missions, will present relatively invariant
information, such as the status of DSIF,
communications and data processing, It
will also have some tvpe of carth track
display.

Two sections on either side of the
center of the mission board will display
mission information, mcluding hlhuLt—
tion and explanation of the trajectory
of the "le.l[Ll.'_ant (Hight path analvses),
space science =1lhlhw and a]}ﬂf_u:_mft
performance. A portion of the mission
status board will be reserved for special
mission events data supplementary to
other data.

e Technical Displays—Three technical

arcas (flight path analysis, spacecraft
|1u1'f'{:m1:1|1|:ﬂ and space sciences), which
are grouped about the mission control
area and are the primary source of in-
formation about the operations dis-
played on the mission status board, will
require their own, more technically
oriented displays to keep them posted
on what they are doing and where they
are in the sequence of space mission.
e Operational Consoles—Eighteen spe-
cial operational consoles, each adapted
to specific functions, such as those of
the test director, directors of individual
remote areas, data processing, or com-
munications, provide the third type of
information display. These consoles will
contain closed-circuit TV monitors,
paging systems, leased and dial tele-
phone lines and individual displays,
which provide information on aspects
of operations pertinent to the function,

During Stage One of SFOF evalua-
tion, the quality of displays and consoles
will be largely experimental because of
the uncertainties about exact needs.
Consequently, during this year of opera-
tions there will be no computer-driven
displays.

Other features of SFOF will include
the following:
e Spacecraft Model—General Electric
15 planning a spacecraft centered hemi-
sphere to enable scientists and other
SFOF personnel to visualize more easily
how the spacecraft is oriented.
e Trajectory Model—Three-dimensional
model, capable of displaving trajectory
of the spacecraft to understand better
where it is going with respect to heav-
enly bodies, also is being investigated by
CE.
e Physical Layout—Basically a two-story
building with the possibility of adding
an additional floor or laterally expanding

it, the SIFOF facility wall provide 53,-
800 sq. ft. of working space and house
a permanent cadre of 150 persons. The
first floor will be devoted to mission
operations. The top Aoor will have of-
fices., a conference room. dormitories,
standby rooms, ete. The basement will
contain the communications center,
maintenance and repair laboratones and
mechanical facilities. The building will
be windowless, as davlight may degrade
the clarity of displavs and the presence
of windows would be too consuming of
wall space.

Integrated Center

Since the DSIF stations will be used
in Apollo flights, and because of DSIF’s
close connection with SFOF, the
SFOF may eventually tie into the In-
tegrated Mission Control Center for
manned space flight, being contemplated
for Houston (AW Nov. 12, p. 38). At
present, however, there are no plans for
linking the two, according to Harnis M.
Schurmeier, head of JPL systems divi-
5101,

When SFOF is fully operational,
some type of wideband communica-
tions will link it to outlying DSIF
sites in Australia and South Africa to
ease the anticipated communications
bandwidth overload.

While spacecraft operations will be
controlled from SFOF, the DSIF sites
will have, at least in the Survevor proj-
ect, a limited ability to generate reme-
dial commands in the event communica-
tions are broken or overtaxed. Special
command and data-handling consoles
(CDC), being built by Hughes Aircraft
in connection with the Surveyor project,
will be located at each DSIF station,
can generate these commands and serve
as a backup mode of operations.

ae

E—

Solar, Near-Solar System Distances, Communication Times

Solar and near-solar system distances are shown in terms of nantical miles, time required for two-way communications at speed of light, and
path loss at X-band. Chart was prepared by Lincoln Laboratory and presented by W. H. Radford at Nerem Conference in Boston.
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Low Alloy Steel, Shatterproof
Aircraft Pneumatic Reservoir

Aluminum Alloy, Zero G Positive Expulsion
Missile Athitude Control Fluid Storage Vessel

Titanium Alloy, High Pressure Vessel

Ultra High Strength Steel, Missile
High Pressure Storage Vessel

Titanium Alloy, High Pressure Storage
Vessel, Missile Attitude Control

Precipitation Hardening Steel,
Missile Lubricant Reservoir

Precipitation Hardeming 5teel, Drone Coolant Storage Vessel

POP-PROOF BOTTLES

The space ape has a new language all its own . ..
to it may we add Pop-FProof Bottles (pressure ves-
sels)? UAP builds them for any fluid or gas pressure
requirement., Fluid storage capabilities range from
—420°F. to -4+500°F. They're hghtweight, com-
pact, and amazingly strong—never poop and never
pop., yvou might say. UAP can fabricate Pop-Proof
Bottles from aluminum alloys, low strength steels,
precipitation hardening steels, ultra high strength
steels, and titamium alloys.

Most PPB’s are presently being designed for mis-
siles and space vechicles. However, UAP's pressure
vessel experience extends to 1945 when we first

manufactured aircraft mounted accumulators; later,
jet engine mounted oil tanks and other fluid reser-
voirs, Today virtually every high speed military air-
craft has a UAP fuid-carrying reservoir aboard!
For more details, write, or phone 224-35841. UAP
means United Aircraft Products. Since 1929, a dy-
namic, independent company in Dayton, Ohio. A
1 e o I'{'-'J'H!_"H]'h{’i' '|'I'.|'IJ'.|{"HI 4’I4" comes o PF{‘.‘E‘.‘{HH.’ 'l'l[".ﬂ-'.'i'f."lr.";.

Outstanding opporlunities for qualified engineers.

ANHYOROUS (- ,;
'wmm Gact B i f._

FILTER CENTER

» Plasma Range Effects Study—Investi-
gation to determine effects of rocket

engine-produced plasma on missile range
instrumentation and data link svstem 15

planned by Rome Air Development
Center. Program is to include investi-
gation of various ionization control tech-
nigques, such as flame seeding, electron
entrapment and fame skirt cooling.
Oualified contractors should contact
Code RAKS.

» Nimbus Photo Archive Planned—
Weather Bureau is calling for proposals
for design and fabrication of an archives
system for storing and rapid retrieval of
weather photos abtained from Nimbus
meteorological satellite, under RFP-
1-63. Proposals are due Dec. 7

> Apollo Guidance Computer—Guid-
ance computer for the Apollo spacecraft
will incorporate several technelogical
advances including the use of semicon-
ductor microcircuits and a core rope
memory. The microcircuits will be em-
ploved as scalor circuits because of their
ulhuth reliability, small size and low
power consumption. Both a core mem-
ory, the most dense tvpe of non-volatile
fixed memory presently available, and a
ferrite core matnx will be emploved.
The latter will serve as a convement
way of storing volatile information. The
computer, being developed by Massa-
chusetts Institute of Technology as part
of 1ts Apollo guidance and navigation
system responsibality, will be fabricated
by Rayvtheon Co.

> New Interplanetary Probe Gets Go-
Ahead—Probe ftor Internmational Ouiet
Solar Year, previously called PIOSY
(AW Aug, 13, p. 28), will be devel-
oped by National Aeronautics and
Space Administration for making inter-
planetary measurements during the vear
of the quiet sun. The 120-1b. prnhr. to
be launched by a Thor Delta booster
combination will be redesignated as a
Pioneer satellite,

» Superpower Laser—An unusually high-
power laser theoretically capable of pro-
viding 1,000 megawatts peak power for
a briet interval of less than a nonosec-
ond (one nanosecond at the § power
points) 1s being developed at General
Motors Defense Rescarch Laboratories
in Santa Barbara, Calif. A ruby optical
maser with a new murror shuttering ar-
rangement is employed. Total energy
output 15 expected to be about ome
joule. The concept will be described at
a forthcoming meeting of the American
Physical Society.

» More Superpower Klystron Details—
Ultimate objective of the superpower

klvstron tube research and development
contract being conducted by  Eitel-
McCullough for Rome Air Develap-
ment LL*IJ‘[L'I (AW Aug. 13, p. 81; Feb.
12, p. 73) is to yield a high-power tube
well in advance of current tube tech-
nology at this frequency, Specifications
include peak power minimum of 1 mw.
and maximum of 100 mw., a mmnumum
of 100 kw. and perhaps as high as 1
mw. average power at a center fre-
quency of 8 kme., a bandwidth of at
least 49 and cfﬁcmnn of 30%9% mim-
mum and 50% as the final gm] Pulse
length capability is to be a mimmum of
20 microsec. and gain is to be a mini-

.mum of 15 db., with 35 db. as final

eoal. Fabrication of three engineering
models of the tube 15 to be completed
in mid-1964.

» Signed on the Dotted Line—Major
contract awards recently announced by
avionics manufacturers include:

e Hamilton Standard Division of United
Aircraft Corp. will develop automation
techniques for interconnecting and
packaging individual semiconductor and
thin film microcircuits into functional
modules, using electron beam welding,
miachining and metal Alm  deposition
techniques under a $240,000 study
contract awarded bv USAF's Aeronau-
tical Systems Division.

e Melpar, Inc., Falls Church, Va., 51.9
million feasibility study contract from
Army for a forward-area electronic in-
telligence subsvstem to be used for
electromagnetic reconnaissance.

® Microdot, Inc., South Pasadena,
Calif., $148,750 contract from National
Aeronautics and Space Administration
for 90-channel temperature measuring
systems to be used mm development of
Apollo spacecraft,

® Fairchild Camera and Instrument
Corp., Defense Products Div., Clifton,
N. J., %634,749 award from Navy
Burean of Ships for submarine surface
search radar systems to detect and
locate surface targets.

¢ Collins Radio Co., three USAF con-
tracts totaling more than $1.1 million
for mobile radio transceivers, airborne
communication and navigation gear and
for instrument landing receivers,

e Astra, Ine., Raleigh, N. C., 534,908
contract from NASA to conduct pre-
liminary parametric study of space
powerplants mn the 3-30 kw. range using
low-temperature working Auid.

e Electro-Optical Svsl:t:ms Inc., Pasa-
dena, Calif,, $67.675 award from Jet
Propulsion Laboratorv to develop and
produce four production models of an
ionization chamber to be wused to
measure Van Allen radiation aboard
Ranger spacecratt.
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FLEXIBLE
PERMANENT

102

SILICONE
RUBBER

ADHESIVE
SEALANT

READY-TO-USE

i
GEMERAL &5 eLecTRIC |

seal metal joints, @ seal leaks
sheet work ® use as odhesive
far Frf-[ﬂhl‘ir.‘-l:lrl':d

silicone rubber

insulate wiring
and terminals

For a thousand jobs, just squeeze
it on and it's on to stay! No pre-
mixing or priming. RTV-102
silicone rubber adheres to almost
anything — glass, metal, plastics,
tile, wood, silicone rubber. Sets in
minutes, cures in a few hours, forms
a resilient rubber that never dries
out, cakes or cracks. Resisls mois-
ture, grease, weathering, many
chemicals, and temperatures from
—75°F to 500°F.

RTV-102 won't sag on vertical
surfaces, can be smoothed over
large areas, “gives” with vibration
and flexing., For free evaluation
sample plus technical data, write
on your letterhead describing vour
application to Section J1170, Sili-
cone Products Department, General
Electric Company, Waterford, N.Y.

GENERAL &3 ELECTRIC
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LSI provides
the key to your space

and defense systems
requirements

SPACE VEHICLES
Communications. Command control.
Test program planning. Antennas. Attitude control.

Tracking systems. Gyroscopes and platforms.
Autopilots. Rocket motor cases.

AIRCRAFT SYSTEMS
An LSI product can be found on almost every
aircraft flying today.

UNDERSEA WARFARE
Launch, steering and diving controls. Contral module
for DASH - (Destroyer, Anti-Submarine Helicopter).

POWER EQUIPMENT
VSCF (Variable Speed Constant Frequency) drive.
Starters and generators. Magnetic particle clutches.

COMMUNICATIONS EQUIPMENT

Video systems. T'V cameras for use in space, on
launching pads, battlefield surveillance.

Distress beacons for recovering downed personnel,
Monitoring and transfer controls for TACAN.

GROUND SUPPORT EQUIPMENT AND INSTRUMENTATION
Launch control. Telemetry checkout and recording
systems. Meteorological systems and radar.

RESEARCH AND DEVELOPMENT LABORATORIES
Thin film microcircuitry. Electroluminescence,
life sciences, ervogenics and lasers,

SERVICE
Aircraft systems maintenance and overhaul system
checkout. Worldwide facility maintenance.

LSI — where the future happens faster — due to
talent, facilities, and financial soundness.

LEAR SIEGLER, INC.

SANTA MONICA, CALIFORNIA




NEW AVIONIC PRODUCTS

e SMtable
Model
|'1- !-jk L |

cryvstal  frequency  standard,
|04AR, has long-term stability
varts in 10 5".-]]L|-|1 per day, with
short-term stabilitv of fivie |14|h i 100
billion based on a onesecond dVETASL
and reasonably constant L-mirrrmm-n’r.
according to manufacturer. The oscil-
lator provides a 3-mc, output of extreme
spectral punty as well as outputs of 100
ke, and 1 me. Unit is designed for rack
mounting and is priced at $3,250 with
delivery in seven weeks. Similar unit,
desienated the 103AR, without the
5-me, output, is priced at 52,500, Man-

ufacturer: Hewlett-Packard Co., Palo
Alto, Calif.

o
Ve

silicon
planar and planar epitaxial versions of
15 conventional military and industnal
types, are priced at S6 to $13 in guan-
bitv, 1 ransistor m.]h,t 15 mounted on a
Kovar tab measuring 0.05 in. wide and
up to 0.10 in. lmw then encapsulated

e Passivated muacro-transistors,

with an  cpoxy resin.  Semiconductor

crystal is surface-passivated with silicon
dioxide to provide for hermetic seal of
the surface.
Electric Co,,
Dept.

Manufacturer: General
Semiconductor Products

® 5-band backward wave oscillator, Tvpe
SYB-4400, with integral permanent
focusing magnet, has output power of
100 mw. mimimum from 2.0-4.0 gc.
(kmec.) Frequency can be swept over
the full band by varving delay line volt-

76

age from 150 to 1,450 v, Tube weighs
7% b, 15 designed for use o aircraft
and missiles.  Manufacturer: Svlvania
Flectric Products Inc.. 1100 Main St.,
Butfalo 9, N. Y.

® Miniature  dispiacement  gvroscope,
two-degree of freedom, weiglhing  less
than 1 lb.. available either i spring-
driven or hot-gas actuated models, has
demonstrated dnft of 0.7 deg dunng
| 5-see. sled run under 330g aceelera.
tion and 0.5 dez. drift in 15 sec. run
on a axis tilt-table test, according to
manubacturcer, Gyro, which measures 2
. . x 3 . long, has 50-deg. of gun-
|‘.|i|.| er'L'l'.iﬂf':"f], '||_"I-1.""-. ]:]iltl'['ltlllli'|1;'1'1_'] ];il._l-.
oft. Angular momentum of 330,000 gm.
em. squared per second is developed in
70 milliseconds spin-up thme.  Manu-
facturer: Clary Dyvnamics Corp., San
Gabrniel, Calif,

Model

controller,
1700, mamntains temperature in 2% cu.
111. c‘mm]:u within one degree of any
desired temperature between 0-25C, for
use with solid state com ponents and

® Thermoeleckric

frequency standards. Thermaostat con-
trol 15 included. Power requirements
are 6.3 v. center-t ap, 31 amp., 50-400
cps. standard connector provides up to
12 clectrical leads into temperature con-
trolled chamber. Manufacturer: Energy
Conversion, Inc.., 336 Main St., Cam-

hridge 42, Mass.

¢ Cryogenic timer, solid-state device for
use at temperatures as low as —196C,
provides time intervals from 0,05 to ]
sec., adjustable by changing an external
t||1||m'=r resistor, and operates from 20-
31 v.de. Timer, encapsulated 1 ngid
polyurethane foam, measures 1 % 1 %
142 in. and weighs 0.13 1h, Manufac

turer; Tempo Instruments, Inc., Plain-
view, L. I, N, ¥.

CAREER OPPORTUNITIES IN THE
AREAS OF
DALMO VICTOR
SYSTEM
CAPABILITIES

The explored and unexplored regions of tha
future offer endless challenges. Dalmo
victor's contributions in five chosen areas
of specialization oHer career opportunities
to men of vision, imagination and skills;

1 AIRBORNE ANTENNAS Important link
in the successful operation of tactical
and strategic weapons systems Com-
pact, high-performance anlenna packages
lor search and track, terrain avoidance,
ground mapping, fire control and a broad
scope ol other projects.

2 AEROSPACE TRACKING SYSTEMS
Massive ground-based command and con-
trol stations provide tracking and commun-
ications for vehicles making deep space
pengtrations. Dalmo Victor has the capa-
bilities of producing complete complexes,
from basic design to erection.

3 MICROWAVE SYSTEMS Dalmo Victor
has been deeply committed in microwave
systems for many years. Leadarship has
been establishad in telemetry, automatic
tracking, countermeasures, and distance
measuring with capabilities for satellite
rendezvouscontrol and soft lunarlandings,

4 MAGNETIC SYSTEMS Another Dalmo
¥Yictor achiavement area, involving such
unigue developments as anti-submarine
and undersea warfare systems, space
vehicle stabilization and attitude control
systeams, and other contributions in mag-
netics, and in related fields.

5 GROUND SUPPORT EQUIPMENT In
participation with California Technical In-
dustries, another Textron company, Dalmo
Victor supplies awide range of ground sup-
port and ground environment equipment.
From a highly etfective combination of fa-
cilities and talents, Dalmo Victor provides
important single-source responsibilty.

The page opposite describes one of the
many Dalmao Victor achievements. Scien-
lists and engineers of unusual ability ara
needed to further this and other Dalmo
Victor concepts. If you would like to work
in this creative atmosphere, and enjoy
the many advantages of living in the San
Francisco Peninsula area, investigate
a career with Dalmo Victor. It can be
mMOost réewarding

O An Egqual Opporitunity Employer O
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DALMO VICTOR BACKSTOPS NATO'S F-104 WITH GROUND SUPPORT EQUIPMENT

How do you keep a complex weapons-system
in fighting trim? How do you check out the

myriad of circuits in the avionic systems
and sub-systerms in a multi-mission, all-
weather aircraft as NATQO's Lockheed
F-1047 DV does its part with autornated
equipment such as this NASARR Pat- g&
tern and Boresight Set—one of several
checkout units designed and manuifac-
tured by DV for Autonetics, a division
of North American Aviation, Inc., F-104

NASARR systems contractor.

The design

philosophy used in Dalmo Vietor's ground sup-

port equipment stresses simplicity, operational

-"-
k|
S
&
-
o
i

=

L
L]
&
-
&
L
L]
]
-
.

__ . ]-_.-

reliability and ruggedness with console type
construction. From operating instructions to

readout, everything is designed for
operational use. ] This ground sup-
port equipment /s another example
of Dalmo Victor's integrated sys-
tems capability. DV s in the van-
guard of new developments in its
major product areas. If you are in-
terested in becoming part of these
challenging programs, DalmoVictor

currently is inviting applications from qualified
scientists and engineers. Forinformation contact:
Director, Scientific and Engineering Personnel.

5 il
L=

' III“IIIIIIIIIIII




SANBORN FLEXIBILITY — 7 channels — fm, direct

record or any combination /plug-in, all solid-state cir-
cuitry /record-reproduce amplifiers on same card/4 speeds
— 3% to 30 ips; 17 to 15 Ips and 772 to 60 ips optional
/1" high electronics available separately/optional extras
include voice channel amplifier, digital input circuit, push-
pull input coupler, precision footage indicator, loop adapter

and remote control unit. AT AN UNMATCHED $7200.

This new Sanborn/Ampex Model 2007 systcem conforms to accepred
IRIG instrumentation standards, provides 19 system accuracy and
bandwidchs co 100,000 cps wich direct recording, 10,000 cps wich FM
amplifiers. Max, error due to non-linearity is only 4+£0.59% on DC,

+1 9% on AC.

Basic system features include quickly interchanged, readily accessible
printed circuic plug-in modules . . . AQutter compensation by using one
channel to compensare all others . . . alignmenc of all FM channels
with buile-in meter and selector switch, eliminacing need for eleccronic
councers ., . . automatic squelch circuic . . . entire system in only 31% of
rack panel space . . . packaging in either mobile console shown or pore-

able cases for tape transport and eleceronics.

System price of $7200 includes 7-channel cape cranspore, cransfer chassis,
playback preamplibers, power supply and 7 channels of FM Record /Re-
produce electronics, housed in metal mobile cabiner, All prices F.O.B.

Walcham, Mass., and subject co change wichour notice.

Get the complete specifications on this new Tape Systern — as well as 3 new cypes of Sanborn Darca
Amplifiers, 17" Mulci-Trace Scope and other related inscrumencation — from your local Sanborn
Induscrial Sales-Engineering Represencacive. Ask him for your copy of the complete Induserial Catalog.

INDUSTRIAL DIVISION

SANBORN GOMPANY

WALTHAM 54, MASS,
A subsidiary of Hewlett-Packard Company

NEW AVIONIC PRODUCTS

e Photoelectric digital code converter,
Model 190, can convert 20 characters
per second noany 5-8 bit code into anv
other 5-8 bit code by installing appro-
priate coded disks. Code disks contain
up to 12§ characters with parallel bit,
scrial  character conversion. Device
measures 7& ¥ 7 x 9 in., weighs 9
Ib., and operates from 117 v.aa.c. Manu-
facturer: Invac Corp., 26 Fox Road,
Waltham 54, Mass.

® Micro shift register, single-bit mag-
netic type packaged in TQ-5 can, oper-
ates on 50 mw, peak power per shifted
aone for a pulse duration of two micro-
seconds and requires no power on
standby, Operating frequency of the
micro  shift register device is 0-200
ke., and operating temperature range is
-55C to 100C. Manufacturer: C&K
Components, 105 Morse St., Newton
58. Mass.

e Digital pressure transducer, Model
P606, converts pressure measurement
into a seven-bit unambiguous binary
code providing resolution to 128 dis-
crete parts. Transducer is available to
measure pressures from 0-1 psi, through
0-1,000 psi., absolute, gage and differen-
tial. Transducer, with dimensions of
12 in. dia. % 3% 1n. long, operates over
tvmperature range of —65F to 250F.
Combined non-lincarity and hysteresis
15 less than 19 full scale, according to
manufacturer:  Statham  Instruments,
Inc., 12401 W, Olympic Blvd., Los An-
geles 64, Calif,

PROBLEMATICAL RECREATIONS 146

d ’ - .
Two squares are removed from opposite corners of a checker-
board leaving 62 squares. Can the checkerboard be filled with
31 dominoes, each domino covering two adjacent squares?
— Contributed

2

A good move for digital computer men would be to contact our
Guidance and Control Systems Division. Specifically Mr. J. T. Lacy.
Write to him about positions now open in connection with our
airborne digital computers including general and special purpose
machines, digital differential analyzers, and digital data processing
equipment. Simply mail your resume and let Mr. Lacy call you,

He handles all-digit numbers rather neatly,

ANSWER TO LAST WEEK'S PROBLEM: 153846

An Egual Opportunity Employer

LITTON SYSTEMS,

INC.

Guidance & Control Systems Division
Woodland Hills, California

%
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RESEARCH - COTTRELL POWER SUPPLIES FOR SPACE ENGINE HESEAI}H

At Republic’s Plasma Propulsion Laboratory, engi-
neers and scientists are harnessing electronic energy
to create plasma engines for future space vehicles.

The Electronics Division of Re- ator. Designed for steadv-state or
search-Cottrell has provided the pulse loads it supplies an infinite
custom designed High-Energy, combination of duty cyeles with
High-Voltage DC Power Supplies minimum adjustment and com-
for this unique research program. bines reliability with flexibility to
A 10,200 volt unit, recently deliv- guarantee efficient operation in
ered, charges the condenser banks laboratory experiments.

of an experimental plasma gener-

(B F] ]

Researeh-Cotirell 19 your bead svurce for speciol equipment, Conlact Electromics Dk~
mnon, Bound Hrook, New Jerory. For general information, reques!t Bulletin ED-2,

Research- Cottrell custom - designs
High Yoltage DC Power Supplies,
Transformers and Control Systems
for many installations in which qual-
ity is prerequisite. Applications in
Radar, X-Ray and High-Energy, High-
Voltage Research have proved de-
sign and service dependability.

HHSEHHEH-E ﬂTTHELL. IHE- Bound Brook, New Jarsey @
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ALLOY NOMENCLATURE

1. Table —Nomenclature of Aluminum Powder Metallurgy Alloys

Alloy Old Designation % ALO,;
XAPOO1 M257 6
XAPOO2 M583 & M658 8
XAPOO3 Ma70 11 )
XAPOO4 M430 14
|' XAPOOS = 5

Alcoa capabhility at work. ..

guaranteed properties up to

T —
3. Table IIl—XAP0OO1 Extrusions, Minimum
Mechanical Properties
|
ROOM TEMPERATURE
Longitudinal Transverse
Ultimate Strength PSI 32,000 30,000
Yield Strength PS5 20.000 17.000 |
Elongation % in 4D 10 7
I &600°F
: Lnngit_u dinal Transverse
Ultimate Strength P5| 13.000 12,000
Yield Strength P3| 11,000 9.000
Elongation % in 4D = 3
_'ilﬂl]'F
Lnngii:_JEinal Transverse
Ultimate Strength PSI 8,000 Mot established
Yield Strength PSI 6,500 Mot established
Elongation % in 4D 3 Mot established

4. Table IWV—Physical Properties of Alcoa's

APM Alloys
XAPOD1
XAFOD5 XAPOD2Z XAPOD3 XAPDO4
Specific Gravity 2.74 2.74 2. 75 2.717
Density, Ib/cu. in, 0059 0099 0099 0.100
Electrical Conductivity
at 25°C (77T*F) % I1ACS a7 e 39 34
Thermal Conductivity 75*F 0.43 0.40 0.36 0.32 i
CGS Units 400"°F 0.44 0.43 0.39 0.36
(Calculated on BO0*F 0.45 0.43 0.40 Q.37
Basis of Electrigal 600*F 0.45 0.43 0.41 0.38
Conductivity) JOO*F 0,45 0.44 0.41 0.38
B00*F 0.45 0.44 0.42 0.39
00> F 0.45 0.44 0.42 0.40
1000*F 0.45 0.44 0.42 0.40

Average Coefficient of Thermal Expansion

per *Fx 102

Temp. Range, *F 68212 12.0 11.8 11.5 11.1
68-392 12.6 12.4 12.0 11.7
e8-572 13.1 12.9 12.5 12.1
68-752 13.6 13.3 12.8 12.3
68-B42 139 13.8 13.0 12.5

Melting Range
of Aluminum Phase (*F)
Solidus for All Alloys 1180-1200
Liquidus for All Alloys — 1215

Oxide Phase Melts at 3700 (approx.)
Specific Heat (cal/g)
(Calculated)
GB*F 0213 0212 0211 0.210
212°F 0.225 0224 0,223 0.223
Damping
Tests made at Alcoa Research Laboratories on 0.2507 thick
XAPDD] and XAPOD4 plate showed that these alloys have 115 -2%;
times as much damping capacity as other bare wrought alumi-

num alloys. Alclad products also exhibil unusually high damping
capacity. I

5. Tensile Stress—>Strain Curves for Alloy XAP0O1
at Elevated Temperatures |
40,000
|
35,000 1
30,000 —
| I
P | 3
| 25,000 S | YS FEF
A =
2 | "*' |
= o
] i
" N I
-
% 20,000 | ;
- ¥S  400°F
/ﬁﬂﬁ'F
|
¥S 600" F
15,000
TS5 700°F
= 800" F
900*F |
10,000 vs
| |
|
5,000 -
NOTE: INDEPENDENT OF TIME
AT TEMPERATURE
{% HR. THRU 1000 HR.)
O 0.001 0.002 0.003 0.004 0.00%5 D.006

STRAIM—IN. PER IN.

APM PRODUCTS

- —

2. Table ||—;"M Product Chart I—F‘rndu'ﬁtﬁ have been fabricated on a production

or experimental basis.

Alloy Sheet Plate Forgings E:m';?fﬁs Egﬁrau::;d ql'rlf:en _-Fa'l-llrl ers .
XAPOO1 X X X X X X X
XAPOO2 X X X x X
XAPOO3 X X X X
XAPOO4 X X .
XAPOOS X X X "3 } X %

Q00°F for an aluminum alloy

Alcoa research has developed a series of new high-temperature
(600°F to 1,000°F) alloys made from aluminum powder. These
remarkable Aluminum Powder Metallurgy (APM) Alloys
have higher mechanical properties at these temperatures than
any other aluminum alloy.

Alcoa's Aluminum Powder Metallurgy Alloys also exhibit
several other attractive characteristics including:

1. Stable properties at temperature regardless of the length of
exposure time at temperature.

2. Retention of original room lemperature properties and
dimensions after repeated elevated temperature exposures.

3. High modulus of elasticity at both room and elevated tem-
peritures.,

4, Strength without heat treatment, All APM alloys are used
in the as-fabricated condition.

5. Low neutron capture cross section and rapid decay of in-
duced radioactivity.

Take Alloy XAPOOI for example: Check its minimum
mechanical properties in Table 3 reprinted from Alcoa’s De-
velopment Division Report. (This is the first time munimum
guaranteed properties have ever been published for any alu-

minum alloy at temperatures up to and including 900°F.) In
addition, XAP0O0O! has corrosion resistance comparable to
6061-T6 and is immune to stress-corrosion cracking. It has
been ultrasonically spot welded, flash-butt welded and eutectic
bonded to itself and other aluminum alloys. Alcoa® Aluminum
Alloy XAPOOI can be spun, machined with a minimum of tool
wear, and anodized, hardcoated or plated,

XAPOO! is available in rods, forgings, extrusions, tubes, im-
pacts and sheets—write us for procurement specifications on
any of these items, Consider APM alloys for such applications
as reactor core components, valves, pistons, piston rings,
hydraulic and heating equipment, and jet engine accessories.

XAPOOS5 exhibits mechanical properties similar to XAPQOO]
but was developed for nuclear reactor applications.

Though extensive design information on XAPOOI, as well
as on APM alloys XAP002, XAP003, XAPO04, and XAPOO3,
is already available, Alcoa will continue, as always, to investi-
gate new APM alloys, new processes and improvements. Please
keep in touch with us for current information.

NoTteg: Graphs and data shown here were not compiled from
special samples but are the results of many production runs.

vﬂLE‘.ﬂﬁ ALUMIN UM

ALUMINUM COMPANY OF AMERICA

E 6. Change of Mechanical Properties with Temperature —APM Extrusions
¥ | Typical Mechanical Properties of APM Extrusions |
g an N (Longitudinal)
o Temperatura Property XAPDO1 & XAPDOS | XAPOD2 | XAPDDA |
= BO L L =)
E Room Ultimate Strength PS5 37.000 36,000 | 54,000
= 70 Yield Strangth PSI 27,000 21,000 | 38,000
:: Elangation % 13 12 9
= 60 - :
[«
e 50
- . YIELD STRENGTH
E o APM 0 T ¥
= ALLOYS
e 30 - —
) \
e 20 |
< TENSILE STRENGTH
o 10 e
| & == 1
& e 100 200 300 400 500 600 700 800 900 1000
L TEMPERATURE—DEGREES F,
s&"d tﬂﬂ Gﬂ"pn" [ it B R RS LR i R - - e

Aluminum Company of America,
1865-L Alcoa Building, Pittsburgh 19, Pa.

Send me the Alcoa Development Division Report
on APM Alloys.

[ ] Have an Alcoa Salesman contact me concerning
APM samples.

Mamea

Title

Company___

Address

City Lone =tato
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FULL-SIZE MOCKUP of Apollo command
module, service module and escape tower
were featured at American Rocket Society
meeting in Los Angeles. Mockup was built
by North American Aviation Space and In-
formation Systems Division.
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LUNAR HOUSING UNIT, part of Douglas-proposed system for lunar survival shelters, is
shown in this artist’s concept just before landing on the moon's surface.

By David A. Anderton

Los Angeles—Problems of lunar oper-
ations, logistics and support received
detailed attention at the recent 17th an-
nual meeting of the Amerncan Rocket
Socicty here (AW Now, 19, p. 27).

There 15 general agreement among
space scientists that lunar exploration,
after the hrst approaches by Apollo
crews, will depend on some form of
shelter on the lunar surface. Not only
does this shelter farnish protection
against the hostile environment, but it
also provides the volume tor equipment
and supplies necessary to sustain an ex-
ploration effort. FFurther, if the possi-
hilit} of earth return were lost due to
system failures somewhere, the shelter
should he able to serve as a survival
means until explorers could be rescued.

Current approaches focus on three
wavs of accomplishing this task—un-
manned emplacement of a shelter by ro-
bot vehicles—manned assembly  and
emplacement on the moon—manned
manufacture and emplacement.

These three approaches, detailed dur-
ing one of the more than 30 technical
sessions at this mecting, were descnibed
im detaill by C. William Henderson, a
registered architect working at Dounglas
Aircraft Co., Inc.'s Nissile & Space Svs-
tems Division.

Henderson emphasized the problem
of manned construction on the moon,
and stated that for the immediate fu-
ture, designs should be guided by the
largest available components that can
be launched from carth, The more man
engages in structural assembly on the

AVIATION WEEK and SPACE TECHNOLOGY, Movember 26, 1962

moon, the more difficult qualitv control
will be, he said.

One of the specihc examples Hen-
derson used to prove the difhculty ot
manned operations occurred dunng a
space mamtenance program sponsored
juntly - by Rocketdyne and NASA
carlier this vear. One of the goals was
to evaluate as many different pressure
suits as possible during the two days
available for the program—in Fact, al-
most all the time was spent evaluating
just one smt.

One problem to be performed by a
subject i a Full-pressure suit involved
the removal and replacement of a small

Tetrahedron Satellites

Tetrahedron-shaped satellite, weighing
11 1b. and riding pigevback aboard an
Air Force Thor Agena-boosted Midas sa-

measure damage to solar cells from the
Van Allen radiation belt. Launch took
place from Vandenberg AFB, Calif.

Air Force announcement of the suc-
cessful orbit and its [}llﬂ.‘hﬂﬁ{' of six of
these active satellites from Space Tech-
nology Laboratories for the purpose of
measuring radiation in space confirms
an Aviation Week report on the program
(June 18, p. 23).

Pyramid-shaped satellites, measuring
6.5 in. on an edge, carry their own small
transmitters which send data from fve

each (not including ﬂ::w:lnr.llm:'ﬂl: ancl
launch), have a maximum lifetime of 910
d:ijl.'s and are pnwr:n_'cl h}.' solar cells.

tellite was placed in orbit recently to |

experiments. The satellites cost $25,000 |

_.n._i?m-
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DOUGLAS-PROPOSED SHELTER (left) is covered with lunar soil moved by robot wvehicle to give protection against environmental
extremes, Operations would be controlled from earth by television and telemetry; TV camera is mounted on vehicle, North American lunar

housing concept (right) has underground life center made of clustered booster tanks. Outer rings are closed ceological farm system and
for food prul:llwtiml, also contain carbon dicxide-to-oxvgen converters and rlf:Pnﬁftm:.- for biological byproducts,

Assembly,Placement of Lunar Syrface Shelter Outlined in ARS Reports

duct fastened with 12 nuts and washers.
It took 90 min. 1 one case, and 91 min,
m another, to complete the task, which
wits estimated to require 10 mian. for an
unhindered subject. Gross movements
m the suits were clumsv, even to the
poimt of the subject f:]ﬂil]E__t, Sense of
touch was non-existent.  Persparation
dripped from one  subject’s forchead
into the lower lip of his helmet face-
plate, causing microphone failure,
Second mamtenance task, to remove
and Teplace a gas generator spark plug
harmess, never was accomplished by the
pressure-suited subjects, Limitation was
that  the subject had to reach tor-
ward with his arms o get at the hamess
this required continuouns and  strong
cflort 1n the siut. After seven minutes
of working to reach and remove Allen-
head  bolts, one subject was hvper-
ventilating and had to be removed from
the smt
[ Tenderson's ]JTI.."-;:.'111.|’[l'trl:| also  de-
tatled a robot vehicle, stored and car-
ried to the moon in the landing stage
of a tvpical spacceraft, which could be
opcrated from carth by a eombination
ot television and telemetry to emplace
the Tanding stage. The robot would dig
mto the lanar surface and stack the soil
around the landing stage for shelter.
Witer and oxvgen, believed available
on the moon in the rock structure, can
be extracted by processing means that
will be difhicult but which will pay for
themselves over a relatively short time,
saidd Bruce B. Carr, Callerv Chemical.
Plant to produce 5 1h. hr. of oxvaen
would weigh 5-7 tons, including its nu-
clear power unit.
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WATER-CONVERSION PLANT is modeled in North American Aviation concept. Cupola
covers a hssure from which volcanie rock has been removed and I}r{IL‘.l:_‘:‘HL'{] to furmish water

by crushing the rock and then heating it. Rock residue can be used for construction pur-
poses after water has been removed,
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Less than three years ago, Microwave Electronics Corporation delivered its first metal ceramic
traveling wave tube. Today MEC has a broader line of metal ceramic TWT's in field operation
than anyone else, including some of the biggest companies in the electronics industry. Why has
MEC been so rapidly accepted by military systems designers, the military itself, and industrial
instrument and system builders? T Because MEC tubes work when the customer gets them.
MEC has one of the highest acceptance rates in the industry. Z Because MEC tubes operate
longer. Users report 4,000 to 5,000 hours field life; our own life tests exceed 10,000 hours.
J Because MEC will tackle the tough jobs and do them in a hurry. Any socket where there is
a problem in life, reliability, or controlled characteristics. 4 Because MEC offers production
tubes with truly reproducible characteristics—the result of engineering skill plus careful fabrica-
tion. & Because MEC tubes can satisfy critical military environments, such as MIL-E-5400 Class
|I. m Each year MEC has substantially broadened its product line in terms of frequency, power
and noise figure. From R & D this year, for example, came a 200-watt pulsed power TWT, matched
gain tubes in S, C, X, and K, bands, and a high power, low noise TWT operating in X band. And,
of particular note, a field operational traveling wave maser using closed cycle refrigeration. Of

these, and other developments, more later on these pages.

Excellent opportunities exist for qualifiad microwave
device engineers and scientists at MEC. Call or write
Dr. Stanley F. Kaisel, president, for an appointment.
An equal opportunity employer.

MICROWAVE
ELECTRONICS
CORPORATION

4061 TRANSPORT STREET
PALO ALTO, CALIFORNIA
PHONE: DAVENPORT 1-1770

.
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Arc Heater Simulates Spacecraft Re-entry Heat
Electric arc heater, generating 2,500-kw. of power, is being used to produce air streams
with temperatures of 7,000F to test samples of heat protective materials for future space-
craft. Heater is located at NASA's Langley Rescarch Center, Hampton, Va.

PRODUCTION BRIEFING

Hughes Aircraft Co., will develop and
test a4 multi-engine electric propulsion
ion engine positioning svstem for ad-
justing the attitudes and orbits of ad-
vanced long-lifetime satellites under a
S494.000 contract trom NASA's Lewis
Research Center.

Lockheed California Co. 15 working
under a 13month contract from Air
Force's Aeronautical Svstems Division
to studv potential of cxpandable struc-
tures for earth-orbit and mterplanetan
missions,  Study includes mvestigation
of matenals such as metals, fabrics and
plastics and methods of fabrication.

Westinghouse  Electric  Acrospace
IElectrical Division has been selected to
hwld the static imverter unit to convert
fuel cell and battery power from d.c. to
a.c. for the Apollo spacecraft.

Coming Glass Works reportedly will
purchase a controlling or substantial -
terest e Signetics Corp., Sunnyvale,

Calif., manufacturer of semiconductor
microcircuits for the avionics mdustry.
The move will strengthen Cornimg's 1n-
terests i the avionics business and
i]:l':_'htnllilhl?.' finance Signetics” continued

activities in microcircuitry.

Beckman Instruments, Inc., has de-
hivered a spacebome gas chromatograph

to National Acronautics and Space Ad-
ministration’'s  Manned Space Center

under terms of a 5240.000 contract.
Instrument, designed for use m Fauture
NASA vehaeles, will monitor the closed
atmosphere of the spacecraft.  Total
package, consisting of analyzer umlb,
panel readout and helium tanks, weighs
12 1b. and operates on a few watts of
F{]U-'f_'r.

Ouantic Industries” Pelmee Division,
San Carlos, Calif., has received con-
tracts totaling $350,000 from Avco
Corp.’s Lyvcoming Division for produc
tion of re-entry vehicle separation sys-
tems for the Minuteman missile. Pro-
duction award follows earlier completion
of a systems development program by
Pelmec.,
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FILTERS

... the versatile filter for

hundreds of applications

for aerospace GSE gystems: hydraulic
power and test equipment...decontami-
nation stands...fuel and oxidizer load-
ing and transfer...corrosive chemicals
...ground based hot gas...industrial
hydraulies. Available in aluminum alloy
or stainless steel. Suitable for high
pressure use to 8000 psi,

Many Line Sizes and Accessory Combinations
Stocked for Immediate Delivery.

DIFFERENTIAL

PRESSURE TAP PRESSURE INDICATORS
PORTS Indicates when element

AND 10050-4 poris. needs cleaning.
SEAL SELECTION é. L
FLEXIBILITY, A==

Any type of seal
to allow use with L%
almost any fluid

or gas,

ELEMENT

RETAINER RING

Retains element
in bowl during
and after removal.

ELEMENT
CENTERING

Three radial Jugs
|:-H'|te_r e¢lament
in bowl.

PORT SIZE
ADAPTABILITY

standard ports for
14" thru 2% line
5ize,

I

ELEMENT REPLACEMENT |
| Element servicing

without disturbing
| lines or fittings.
| POSITIVE ELEMENT HOLD
150 |b. base spring
preventbing movement,

Filter Division

HYDRAULIC
RESEARCH

and Manufacturing Company

|
Division of Bell Aerospace Corporalion
‘ A {Em_ﬂ] Company
| 2835 No. Naomi St.
, Burbank, Calif. Victoria 9-6111

85




PAGKARD BELL BREAKS THE
GOMPUTER LANGUAGE BARRIER

NOW—a small computer designed so that your programmer can create a
command list to fit his particular problem. A program written with his com-
mands will require less memory and take less machine time than one he
would write if restricted to the single command list of conventional com-
puters. Example; OQur programmers created a command list especially for
use in writing a scientific compiler, Object programs produced by the
resultant FORTRAN |l compiler require about half the memory and run far
faster than corresponding programs for conventional computers.

INTERCHANGEABLE PROGRAMS —You can use your existing FORTRAN library
on the latest high-speed hardware without reprogramming...run PB440
FORTRAN programs on other computers...even program the PBA440 to
utilize your existing machine language library.

The PB440 is a product of a new technology we call Dual Memory-Stored
Logic. Its tremendous power can be applied to realtime systems, scientific/
engineering problems, business data processing...wherever computers
have an application.

The PB440 has an outstanding display console, can add in one microsecond,
input-output at speeds to BOO kc, has program interrupt and many other
brilliant features. Call or write today for complete data on the computer
which is establishing a new plateau in the technology,

Gel full details on the PBAA0 al the FJCC: BOOTHS 145-148

“THE COMMON-LANGUAGE GOMPUTER™

Condensed Specifications

DUAL MEMORY

Main Memory: Size...... R A096 words expandable to 28,672
SPBEU. o i innnrssaswnsrins s Microseconds cycle time
WOTH BRI . it vk ainaiaon 24 bits single precision

36 bits expanded precision

48 bits double precision
Logic Memory: Size. ...ovivvnseneeses... 206 words expandable to 4,096
=1 11 PR QI O e B .1 microsecond read time

INPUT-OUTPUT —Typewriter, and choice of paper tape, cards, line printer,
magnefic tape,

System input-output transfer rates 140,000 words per second.
400,000 characters per second (optional 800,000 characters per second).

EXECUTION TIMES (24 bit fixed point operands)

7 |1 IR e L s e T 1 to 11 microseconds
subtract ...iwiesn e e e s e I S MR TSR E 0 RS
MDY sesviservrness Chahu e h s s v g ne s naees o0 10 33 microseconds
IR o s e e A NN e 47 to 57 microseconds

FOR FULL INFORMATION ON THE PE440 WRITE:
i3] Packard Bell Computer

1913 ARMACOST AVENUE, LOS ANGELES 25, CALIFORNIA
A Division of Packard Bell Elactronics

Recoverable Camera Films

RECOVERABLE CAMERA components (top) from left are quartz window housing, Milliken
DBM-3A camera with 110-deg. field of view lens, power package housing and recovery
package with drag flaps deployed. Flight conhguration of the capsule is shown at bottom,

R e T o T e R — e - o

|

CUTAWAY VIEW shows use of fiber optics (light traveling like water through a tube) in

positioning camera capsules to monitor Saturn fuel tanks during flight,
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ICBM Firings

Washington—Cook Research Labo-
ratories’ recoverable camera capsule,
used for the first time in the SA-3 test
to monitor Satum propellant action, has
photographed in-flight behavior of 28
Titan and Minuteman development
launches.

In the SA-3 flight, eight Cook cap-
sules were installed above the propellant
tanks in which the fiber optic technique
was employed in order to provide a light
SOUTCE,

Fiber optics system (AW Nov, 12, p.
94) permits light to flow around corners
like water in a tube.

In later Saturn flights, the recoverable
camera system may be used to photo-
graph the ejection of blowoff panels
from the interstage connection, ullage
rocket firing, retrorocket firing, stage
separation and engine ignition, and
booster motion.

Capsule Sections

Complete capsule consists of three
sections—instrumentation, control and
recovery.

The camera is in the instrumentation
system, and in Titan and Minuteman
tests was replaced by a magnetic tape
recorder.

The camera was used for the first
time in test launch of an Atlas vehicle
to photograph booster separation (AW
Cot. 29, p. 72).

Capsule is a 28.5 in. cylinder, 7.75-in.
dia. Flight weight, including 100 ft.
of film, 15 57.5 Ib. Other specifications
are:
® Performance—Designed for Mach 10
re-entry at an altitude of 300,000 ft.
Maximum dynamic pressure is 600 psf.
at a 14,000-ft. altitude. Capsule impacts
at 90 fps. In the Atlas vehicle test
launch, the capsule reached an apogee
of 420,000 ft.

e Photographic system—In the Saturn
application, a Milliken 16-mm. camera
was used with a wide-angle (110 deg.)
telephoto lens and a quartz viewing win-
dow, 5.5-in. dia,, 3-in, thick and opti-
cally Aat. Film is exposed at the rate
of 400 frames/sec.

» Post-ejection components — Capsule
has a two-stage deceleration system.
IFirst stage consists of eight drag faps
which are deployed when the capsule
leaves 1ts launching tube. Second stage
15 a flotation balloon, 18-in, dia., with
an equator skirt parachute, called a
paraloon, 37-in. dia,

o Recovery aids—S-band radar chaff is
cjected when the capsule 1s gjected. Sys-
tem also contains a 15-watt radio bea-
con, high-intensity Hashing light and
dye marker.

Cook said it is now developing stereo
cameras and taped television cassettes
for installation in the capsule.
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NEW SIMULATION LAB  DUPLICATES CONDITIONS
OF OUTER SPACE
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Nuclear submarine battles give crews realistic training on land

To supply the trained manpower neces-
sary to operate America's fast-growing
flaet of nuclear ballistic missile sub-
marines, Honeywell is installing the Sub-
marine Attack Trainer facility at New
London, Connecticut.

Designed and built for the Navy by
Honeywell, the trainer incorporates
replicas of the attack centers of three
operational nuclear submarines. Through
realistic simulation of sonar, radar and
periscope contacts with the “‘enemy",
officers and crewmen are given valuable
experience in making combat decisions.

The first floor simulates the three attack
centers, while on the second floor a
Honeywell H-B0OO solid state digital com-
puter works out tactical situations to be
solved by the officers and crewmen. A
command center on the third floor 1s
directed by masterinstructors and officers
who create strategic and tactical problems
and evaluate the trainees' responses,

Honeywell chambers speed spacecraft testing with

exact simulation of vacuum,temperature, solar radiation

Scheduled to go into operation next
year at NASA's Goddard Space Flight
Center is one of the world's most
advanced space test and simulation
facilities.

The new laboratory will house two
giant chambers: the Space Environ-
ment Simulator (far left) and the
Dynamic Test Chamber. These will
provide the flexible test and evalua-
tion capability required for flight
acceptance tests of the Orbiting
Astronomical Observatory. The Space

Entomology chamber

creates controlled world
for insect study

Breeding insects friendly to man and learn-
ing more about the life habits of harmful
iInsects are but two of many uses of a
unigue environmental chamber recently
completed by Honeywell at its Duarte,
California facility for Purdue University.
The comparative behavior chamber
measures 8 x 10 x 12 feet and will be
housed in the Purdue Entomological Com-
bined Environment Laboratory.
Equipped with an overhead bank of
fluorescent and incandescent lights, the
chamber is able to simulate a typical day
In which the sun goes through a complete

Environment Simulator will repro-
duce the high vacuum, temperature
and solar radiation conditions en-
countered in a flight through outer
space. The Dynamic Test Chamber
will test spacecraft performance
under varying air pressures.

Honeywell, as prime contractor, is
responsible for design and installa-
tion of the two chambers which will
permit testing and evaluation with-
out lost time due to weather, and at
a greatly reduced cost.

cycle—from sunrise to sunset,
A Honeywell programming unit provides
for automatic or manual control of tem-

Honeywell
| Wiktany Phodicts. Goup.

e

H

HONEYWELL

ENGINEERS AND SCIENTISTS: Explore new professional opportunities—write Mr. Fred Laing, Honeywell, Minneapolis 8, Minnesota.

———

This advertisement is paid for by

Honeywell, not from Government
funds. While it is a report concerned
fargely with our nation’s defense
programs, it is parlicufarly addressed
to companies seeking help in areas
where Honeywell experience can be
most useful, Your inquiries are in-
vited. This material has been cleared
for publication by the Government
agencies and companies concerned,
Minneapolis-Honeywell Military
Producls Group, Minneapolis 8,
Minnesola.Sales and service offices
in alf principal cities of the world.

perature, humidity, rainfall and illumina.
tion conditions—similar to actual field
conditions found throughout the world.




a supreme fest of STOL ability

SITE: A man-made quagmire in Alobama™ inundated with water and ploughed 14" deep.

OBJECT: Test of Caribou STOL performance,

RESULT: At full gross load, the Caribou is airborne in 23 seconds. [Mormal take - off from dry concrete is 12 seconds,
zera wind)

The STOL Caribou takes off in a distance of 725 feet with 3 tons of military payload.

# HOTE: The test was made at Forl Rucker Ala,
The artist's drawing, however, it no! a repro-
duetien of the octual site.

DE HAVILLAND AIRCRAFTOF CANADA

DOWNSYIEW ONTARIO
WASHINGTON REPRESENTATIVE: J. E. McDONALD— 319 TOWER BUILDING — 14th AND K 5Ts., N.W.

TD-321 COMBUSTION CHAMBER uand nozzle assembly is shown (left) mounted on test stand at Thiokol's Reaction Motors Division.

Uncooled engine, with a throttleable vortex injector, has been test hred for 264 see. TD-321 1s designed for 10,000 1b. thrust in space.
Unthrottled TD-239 developmental engine is shown firing at right.

Thiokol Fires Throttleable, Ablative Motor

Denville, N. J.—Uncooled, all-ablative
rocket combustion chamber and nozzle
:I'ﬁ'iL‘llll'J]}'. with a throttleable vortex -
jector which  achieves  homogencous
combustion by swirl-mixing the hquid
propellants, has been test-hred by Thio-
kol's Reaction Maotors Division here.

Ablative Tiner of the one-piece assem-
bly, designed for deep space use, 15 fabn-
cated ftrom  preferentially. wrapped
phenolic-impregnated silica cloth,  In-
sulation laver 15 a company-developed
plastic material called Ablatalite, It s
pour-molded between the liner and the
outer aluminum shell.

Two test firings, totaling 264 scc.,
have been run on the engime, which
Thiokol has designated TD-321, Irst
firing was a short S-sec. run. Second
firing lasted 256 sec. Combustion efh-
cicncy  slightlv. under 1007 was
achieved with an exidizer-fuel flow ratio
of two to one, according to Joseph Lov-
mgham, project engincer. [Fuel was a
1:1 maixture of UDMH and hvdrazine.
Oxidizer was  nitrogen  tetroxide.
Chamber temperature reached about
5,000F, but heat transfer rate of the
msulation laver was low enough to allow
engineers to touch the casing shortly
after the 256-sec. firing, he said. Cham-
ber pressure reached a peak of 150 psia.

Throttling capability of the 73.6-1b.
engine was tested through several eveles,
Lovingham said, from low thrust to
maxnnum, down to mimimum and hack
up to mmtermediate. Ninimum  thrust
produced was 130 Ib., and maximum
wits 3,300 Ib. Space rated thruost is
10,000 1b., with a 40:1 nozzle arca ratio
and a chamber pressure of 167 psia.

Combustion was constant at  all
ranges, Preliminary post-fring examina-

tion  indicated little erosion in the
chamber throat, Lovingham said.
Major reason for the low erosion rate
was climination of thermal and chenn-
cal hot streaks by the mjector, which
swirls the fuel in tangentially from an
cuter ring and sprays the oxidizer in
radially from an mner ring. The cle-
ments are mixed ina vortex, which spins
back through the combustion chamber.
“The swirling fuel prevents chemi-
cal and thermal hot streaks by creating
a cool boundary laver along the wall”
Lovingham said. “Unmixed elements
are circulated back up the center of the
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vortex until thev are thoroughly mixed
and bumed.”

[njector consists of two prncipal
components, a deep metal dish with an
mverted smaller dish at its center. The
mner dish has a convex bottom. Fuel
15 forced mto the hollow walls of the
outer dish, circulated around its cir-
cumference and spraved out into the
chamber through holes n the inside
surface.

Oxidizer 15 driven into the mverted
mner dish, where it stnnkes the convex
bottom and spravs out mdi:ﬂl}' mto the
swirling fuel stream, The injector can
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ALUMINUM SHELL

ABLATIVE LINER (left) of the TD-321 engine is fabricated from preferentially wrapped,
phenaolic-impregnated silica cloth. Plastic insnlation laver, called Ablatalite, is ponr-maolded
between it and the alominum shell. Engine developed 5,300 b, thrust in recent test firings.
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WHEN THE
MISSILES OF
MIDVAC

STEELS ARE ™
READY !

Checking metollurgical soundness of 50 ton, 40 inch
sectioned olloy steel ingo! produced by Midvaoc Process.

Critical Metallurgical Tests Prove Ultra Reliability Of World's Largest Yacuum Melted Ingot

soundness. Segregation and inclusions are reduced and
better mechanical properties assured. Midvac Steels offer
new opportunities for improved reliability under critical
operating conditions for such products as missile motor
components, nuclear reactor parts, turbine shafts and large
defense and commercial products.

For complete data and case histories on the new possi-
bilities offered by Midvac Steels write for Midvac Steel
data book to...

The maximum reliability demanded by tomorrow’s missiles
.+ . plus requirements of ultra high strength metals, such as
DSAC and 189, nickel mataging steels are being answered
today by the Midvac process of consumable electrode
melting. The sectioning of the world's largest vacuum
melted ingot proved Midvoc con produce ingots up to
50 tons in weight and &0 inches in diameter with maximum
freedom from pipe ond center segregation,

Midvac Steels have improved workability ond ingot

MIDVALE-HEPPENSTALL COMPANY e« NICETOWN, PHILADELPHIA, PA,
SUBSIDIARY OF HEPPENSTALL COMPANY, PITTSBURGH, PA.

W M
VACUUM AND COMSUMABLE ELECTRODE STEELS +» BACK-UP ROLL SLEEVES o FORGED STEEL ROLLS = FORGINGS

RINGS . PRESSURE YESSELS . INDUSTRIAL KNIYES  » DIE BLOCKS = MATERIALS HANDLING EQUIPMENT

¥

— TANGENTIAL FUEL INJECTION

“ RADIAL OXIDIZER INJECTION

| —

VORTEX ACTION of injector developed by
Thiokol's Reaction Motors Division s
chown in dr:m'ing above. Tangential fuoel
imjection creates vortex mto which oxidizer
is sprayed radially.

be built in a fixed-arca, constant-thrust
configuration or in a throttleable con-
figuration in which area inside the injec-
tor is variable, thereby affecting vortex.

Two other throttleable configurations
can be developed around the fixed-area
mjector by using upstream valves or
a pulse feed technigque, Lovingham said.
The TD-321 has a vanable-area mjector,

Test firings totaling 880 sec. were
run on an earlier engine, the TD-294,
which used the same liner, but which
had a fixed-area injector, a thicker in-
sulation laver, a glass hber-wound case
and weighed 95 1h.

Maximum  combustion  pressure
achieved in the TD-294 frings was 108
psia, at an oxidizer How rate of 11.85
Ib. ‘sec. and a fuel Aow rate of 6.25
Ib. sec. Maximum combustion tempera-
ture was slightlv under 5,00017,

“The TD-294 was designed primarily
tio prove the capabilitics of the liner
matenal and the basic injector design,”
Lovingham said, “After more than 14
min. of inng, . . . diameter of the cham-
ber throat had not changed.”

To reduce weight and climinate qual-
itv control problems of hlament wind-
mg. a second generation engine utiliz-
me the new msulation matenal and an
aluminum shell was If-[L"l.J_']HP{"t]-

New insulation s one-third as dense
as the asbestos phenolic and has one-
tenth the thermal conductivity, Tt cures
at room temperature after being poured
between the liner and the outer shell.

Aluminum shell is lighter than the
class case, elimmates need for metal con-
necting fAanges at cach end and can be
pulished for thermal reflectivity.

BASIC INJECTOR assembly shows fuel lines
at bottom left and upper right leading into
outer swirl ring, Line in background feeds
axidizer into inner ring.

SELENIA
ADVANCED WEATHER
RADARS IN EUROPE

chosen by the most progressive meteorological services

Accurate and llexible enough for use as a scietific instrument, yet rugged
and reliable for everyday use, SELENIA WEATHER RADAR is the choice
of many European weather services. Selemia high-power, low-cost weather
radars detect storm formations at great distances. The combination of the
Pencil-Beam antenna, {lexible scanning modes and calibrated iso-echo
gain control quickly determines the altitude and extent of the zones of
dangerous precipitation and turbulence. Inexpensive weather balloons can
be automatically tracked with Fire-Control accuracy to determine wind
speed and direction at various altitudes. These radars are also available for
trailler mounting and for installation on weather ships using stable platforms,

f"’".-'r-___—-‘""
] ) A AT INDUSTRIE ELETTRONICHE ASSOQCIATE S.p.A.

LICENSEE OF RAYTHEOMN COMPANY USA ROMA - Via TIBURTINA KM 12 400
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TEST BENCH LAYOUT of General Electric’s liquid metal inertial system shows electro-
magnetic pump (left foreground) and single axis loop. Three-axis system has been built.

GE Develops Liquid Metal System
To Stabilize, Control Spacecraft

By Donald E. Fink

New York—Liquid metal inertial svs-
tem, which exerts torque for stabiliza-
tion and attitude control of space vehi-
cles by circulating mercury through
closed loops, has been developed by
General Electric Co.

System consists of circults of stain-
less steel tubing around the pitch, yaw
and rtoll axes, three electro-magnetic
pumps to move the mercury and accu-
mulators on ecach axis loop to maintain
constant pressure on the circulating
fluid.

According to R. LK. Tompkins, proj-
cet engineer at GE's General Engincer-
ing Laboratory in Schenectady, N. Y.,
an attitude control system c]Lan::lmg
on gas expulsion alone would be imprac-
tical for extended space trips because of
the large fucl supply required. A me-
chanical system is more practical for
prolonged stabilization and precise atti-
tude control, he said.

Secondary gas jet svstem will have to
be included with the mechanical sys-
tem, however, to produce large displace-
ment impulses when needed or to give
added torque when the mechanical sys-
tem is accelerated to its maximum ca-
pacity,

Tompkins said mechanical  control
devices using  gyvroscopes or reachon
wheels also have been developed, but
the hquid metal system has four advan-
tages:

° qumd metal svstem has higher inher-
ent reliability because it has no moving
parts. The mercury Aow is the resultant
of crossed clectrical and magnetic ficlds
in the clectro-magnetic pump,

® Liguid metal Gj.stmn can be acceler-

74

ated about 60 times faster than a reac-

tion wheel, thereby correcting erratic
movements at their inception, It also
is more easily regulated.
e System can take advantage of other-
wise wasted space, since the tubing
loops can follow irregular paths. The
loop system also could be integrated
into structural members.
e Circulating mercury can be used as a
heat sink to carry concentrated heat
awav from one area.

Work on the liqgud metal system

MERCURY 15 CIRCULATED through loop
held by GE engineer to exert torque for
stabilizing and controlling space vehicles.
Constant pressure is maintained on  the
circulating fluid.

was started two VCArs ago, first as a com-
pany- -tunded project and later as part of
GE’s work on the attitude-control svs-
tem for Army's Advent communications
satellite. Fxperiments also were carried
out using reaction wheel devices, with
the hqmd metal system representing a
second generation development. Iwn
though t|1f_ Advent program, later trans-
f{:rrtd to Air Force control, has been
terminated, development work has con-
himued on the hqllld metal systom,

“"Our primary aim is to develop an
athitude control svstem for anmanned
communications satellites, bhut the
principles are applicable to much larger
space vechicles,” Tompkins said.

“In its present state of development,
the hiquid metal svstem has a better
weight to torque ratio than other forms
of mechanical stabilization svstems on
"-'.I['L”H'L"-'. in the 1,000-1b. elass,” he said,

“Vehicles in this class are large enough

to allow an cfficient lever-arm hngt]l
The weight advantage does not hold
true for smaller satellites, but it counld
be achieved with rrﬁntumntﬁ m the
circulating svstem.’

Heart of the cirenlating system is the
clectro-magncetic pump, which is reversi-
ble. In it, a magnetic ficld is passed ver-
tically through the mercurv-hlled tube.
Direct current, in the 25 to 100 amp.
and 25 to 100 millivolts range, is passed
through the mercury at nﬂ]'llr angles to
the magnetic fcld. The rt.nﬂhnt foree
pushes the mercury along the tube, Di-
reetion and rate of the mercury flow are
governed by the direction and rate of
the current Aow.

Refined Device

“The electro-magnetic pump is not
a new device, but until recently it was
too cfhcient for space applications,”
Tompkins said. “Drawing on technical
developments achieved in liquid mctal
systems  designed for nuclear  power-
plants, we refined the pump and in-
crcawcl its efhiciency from about 3% to
309."

Tompkins smd rehability of the
whole system is further enhanced bv
having the mercury sealed inside the
loop svstem. It would not have to be
replenished for the duration of anv
of the presently contemplated space
MISSIONS.

“The adaptability of the system to al-
most any shape or size satellite is an-
other important feature,” he said. ““We
found it possible to make sharp changes
of direction with the loop system and
counterbalance them with switchbacks,
without unbalancing the whole svs
tem.”

Feasibility of the concept has been
proven he said, with more than 13,000
hr. of testing on components and
an integrated threc-axis svstem which
matched the geometry requirements of
the Advent satellite.
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Early Use of Scientist-Astronauts Urged

By Warren C. Wetmore

Cambridge, Mass.—Inclusion of sci-
entist-astronaunts and scientist-observers
i lunar and mterplanctary spacecrafl
crews, with geologists to be given top
priority for initial massions, 1s bemng
urged by participants in the National
Academy of Science’s Summer Study on
Space Rescarch, according to [r, James

A. Van Allen.
Vin Allen, J}hu]u |1r::h,~.+-.ur at the

State Umiversity of lowa and discoverer
of the carth’s radiation belts, addressed
the New England Regional Conference
on Science, Technology and Space held
here recently (AW Nov. 19, p. 26)
under the acgis of the National Aero-
nauntics and Space Adminmistration and
Massachusetts Institute of Technology,

ITe summarized the results of the

cight-week studv, conducted last sum-

mer at the State University of lowa
under a grant from NASA. Participants
included 75 of the nation’s leading sci-
entists and engieers, drawn principally
from universities and industry,

Purpose of the study was to analvze
the U.S. space program  and  make
reconmmendations on new  directions
and arcas in which greater effort is neces-
sarv, Scientists were divided into study
groups by imdividual specialty,

Conferees took a strong stand in favor
of manned space flight, Van Allen sad,
bnt recommended that James €Webb,
N ASA admmistrator, create an mstitute
near NASA's Manned Spacecraft Cen-
ter in Houston for training a cadre of
qualiied  scientists as  astronauts  for
future lumar and  planctary missions.

These scientist-astronants would act
as copilots for the pilot-astronauts, but
their primary function would be on-the-
spot scientific examinations and neas-
urcments of phenomena that might go
annoticed by a non-scientificallv trained
pilot-astronaut.

Cadre wonld have 30 moembers, in-
chuding biologists, phyvsicists and mete-
arologists, as well as geologists, Van
Allen said that he knew of several com-
petent seientists who  have  expressed
willingness to hLHm Emuunfr af any time,

Other groups Jnd their rLtt‘.-rtlnnl:Jlr.l.l-

tions mmcluded:
e Biologyv., Group members agreed that
cwlm:]nm the scarch for extmaterres-
trial life, 18 one of the prime objectives
of space exploration. However, biolo-
gists are greatly concerned about the
passible contamination of other planets,
particularlv. Mars, by spaceeraft-borne
terrestrial  organisms. and  are urging
strongly that Mars be kept an “cco-
logical preserve”™ until a thorongh in-
vestigation has been muade.

“The contammation of the surface of

Mars,” Van Allen smd, “could spoil
native hfe-forins and would be counted
as one of the greatest crimes in scien-
tihe history.”™

Best scientific evidence on hand indi-
ciates that the clevated surface tempera-
ture of Venus probably would preclude
the existence of life. but the cooler
upper atmosphere might contain some
form of life, ind care should be exer-
cised there as well as on Mars,

Environmental biologists stressed the
unp]l;ﬂh_]ur:rl Hl]]'JHJIHI:l:II_"'.. for study of
the influence of weightlessness  and
other space thight plu:nmnml on the
physiological rhxl:]ltm and processes of
amimals. Thev recommended that more
research be undertaken on biomedical
mstrumentation, which they consider to
be comparatively crude at present.
¢ Lunar and Planctary Studies. Principal
considerations for sclenologists (lunar
geologists) will be the determimation of
the lunar surface structure, chemical
and radioactive properties of the crust,
scismology, temperature of the crust as

function of depth, diclectrie proper-
tics of the erust and topology. Partic-
pants i this study group took a strong
stand on a thorough unmanned ex-
ploration of the moon before any at-
tempt 15 made to land a man.
¢ Astronomy. Members of this study
eroup developed the concept of bi-static
radar astronomy, Technmigque mvolves a
powerful carth- based radar transmitter,
which would be beamed at a planet at
the time a probe was passing. Informa-
tion on the surface and atmosphere of
the planet would be obtained by com-

Space Recorder

Leach Corp. is developing tape recorders,
including the NTR-2100 shown above, with
high resistance to radiation, for use in space
satellite program of Lockheed Missiles and

Space Co.  Life cvele of more than 1,000
hr, continuons duty is sonzht. Cost of the
varions  programs 15 approsimately 51 mil-
lion, MTR-2Z100 records up to 120 min. at
L8 ips. It is a self-contained, hermetically
sealed vt with guoarter inch  Nylar-base
nanetic tape,
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paring the signal, which the probe re-
cewved  directly from  the carth-based
radar, with the echo from the planet.
e NASA-University Relationships. Sci-
cntists at the HIIIL]'i. i.rlhr.,u'Ld the “un-
natural environment” in which they
were forced to perform their work if
they wished to have pavload space on a
NASA satellite, including the require-
ment for submittal of plans two vears in
advance of the launch date. They fecl
that this is unduly restrictive, Van Allen
said, since their project could become
obsolete duning that penod of time or
thev might develop new ideas that
should be included in the experiment.

As a solubion to this problem, con-

ferees recommended that a poliey of
block allocation of |J.11.|r1.1{_] space be in-
stituted, in which qualihed scientists
would be allotted a certain mstrument
weight and  power, with no restrictions
on the nature of the experiment. This
would snbstantially shorten the period
from conception of the experiment to
the execution, Van Allen smid, and
lessen  the chance of obsolescence.
Group also endorsed a Navy plan to
give an academic mstitution a whole
vatelhite to use as it saw fit. Such
academic satellites would probably be
orbited by means of a composite launch,
where several satellites share a booster.
® Meteorology. Participants in this study
group recommended mereasing  the
number of sounding rockets fired from
locations distributed around the earth.
Thev stressed the impossibility of ob-
tamning a meaningtul vertical profle of
the earth’s .1t|1|m|}|wnt properties unless
this i1s done.
e Atmospheric Physics. Group members
emphasized the need for more research
on the chemical, molecular and 1onic
propertics of the earth’'s atmosphere
above 50 km., with specific attention
to be paid to such phenomena as air-
glow and aurorac. Thev cautioned
against the error of including experi-
ments in satellites which could be
performed as well or better by ground-
based installations, such as ﬂH: Peru-
vian ohservatorv  (essentially a  huge
hpnh. field radar), that is mapping the
earth’s ahnmphut and magnetosphere
out to three carth radun.

In another session, the conferecs
voiced  approval of international  sei-
entific cooperation with the scientists of
other Western nations and with Soviet
scientists whenever feasible,

Proceedings of the summer study,
which was closed to the public, will he
published by the National Academy of
Science later this vear. Many of the
recommendations have been studied by
NASA and incorporated into its pro-
grans, Van Allen said.
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This is the heart.

The airplane belongs to the U, S. Navy. It is a Grumman
W2F-1 Hawkeye. It is one of the largest carrier-based
aircraft, 1s manned by a crew of five and was designed

to perform airborne early-warning missions. Technically,

for long range radar detection and control of intercepts
with mimimum reaction time,
The heart of the W2F-1 is its avionic-electrical system:

two Bendix™ Type 28B95-3, 60 KVA AC brushless gener-

ating systems direct-driven by the airplane’'s turboprop

engines. These brushless systems—along with com-
panion Bendix solid-state regulation and protection com-

ponents—supply reliable, efficient electrical power to
help the Hawkeye do its job. Which is a big one.

We build a complete line of brushless generating sys-

tems, rated from 10 to /5 KVA. All are available with

solid-state regulating and control-protective equipment.

For up in the air, or down on the ground. Tell us what you

need. Write us in Eatontown, N. J. Attn: General Products.

Red Bank Division [EN. 7%¥g

CORPORATION

FINANCIAL

SEC Lifts Stock Trading Ban After
Atlantic Research Amends Reports

Trading in the stock of the Atlantic
Rescarch Corp. has resumed on the
American Stock Exchange after a five-
week suspension ordered 1::\ the Securi-
ties and Exchange Commission that
stemmed from a registration statement
filed by the companv for a secondarv
offering of 179,000 shares of Atlantic
stock,

Company has entered into a stipula-
tion with the SEC consenting to issu-
ance of a stop order against the regis-
tration statement and agreeing to the
correctness of the SEC's information
on which the adequacy of the registra-
tion statement was challenged.

Company Seolvency

Atlantic’s board of directors reported
to stockholders that the solvency of
the company was not questioned. The
alEC action was based prncipally on
lack of disclosure of $1,161,722 in loans

authornized by Dr. Arch Scurlock, Atlan-

tic's president, to Texas Capital Invest-
ments, Inc., and used to purchase At-
lantic’s stock in the open market and
5536.957 to Pine Ridge Corp., used for
the same purposes.

Texas Capital, owned by W. 0.

Bowers I, of Austin, Tex., a personal
friend of Dr. Scurlock, was organized
in 1958 to take title to land and facili-
ties nwmd bv Pine Ridge at Gamnes-
ville, Va., used for tcatmg by Atlantic,
the bLE‘ said. Pme Ridge was organ-
ized in 1955 to acquire this land, and
its stock originally was held by Dr.
Seurlock, Dr. Arthur W. Sloan. Atlan-
tic chairman, and other Atlantic em-

ploves. Pine Ridge later built facilities

for Atlantic at the site.

Besides the stock purchases, the SEC
said, both companies served as conduits
for other loans from Atlantic to sub-
sicharies or 1in connection with Atlan-
tic’s purchase of interests in other com-
panies.

SEC also said that Atlantic’s annual
ieports for 1960 and 1961, reporting
net income of 5511,689 and $1,473,192
respectively, did not reflect losses of
subsidiaries. Consolidated results  of
hoth vears show dehcits.

Atlantic’s board, following an investi-
gation that confirmed the loans—which
it said were made without authonty
from the board—=has voted to add two
new, outside directors to the board and
appomnted an executive committee hav-

Air Force Accepts Texas Tower CH-3Bs

Air Force has taken delivery of three additional Sikorsky CH-3B helicopters for use as
support aircraft for Texas Tower mdar stations located off the New England coast. Three
CH-3Bs shown above will be stationed at Otis AFB, Mass. Three additional 28-passenger
CH-3Bs (5-61) have been used on the tower mission since last spring (AW May 7, p. 68).
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ing broad powers with Dr. Sloan as its
chairman.

Board, in line with SEC suggestions,

ordered changes in the company's ac-
counting methods, and it also ordered
adjustments including:
e Establishment of a reserve of $1.5
million—S690,000 net after taxes—
against possible loss on notes receivable
by Atlantic, including those of Pine
Ridge and Texas Capital. Less reserve,
these were rL]J:]rtLd |]1-. Atlantic as to-
taling $3,533,510 as of June 30.

Additional personal guarantees were
provided bv Dr. Sloan and Dr. Scur-
lock, who own approximately 40% of
Atlantic’s stock, and also by a deed of
trust on the 580 acres leased by Atlantic
from Texas Capital at Gainesville,
adding margin estimated at $700,000.

Stock Value

Guarantees of Dr. Sloan and Dr,
Scurlock are dependent to some extent
on Atlantic’s stock value. At the date
of suspension, Oct. 10, the stock was
selling for $23.50 a share, though Pine
Ridge had paid as high as $35 a share
in late 1961. On reopening, on a block
of 3,800 shares, the price was $13.12 a

share. Dr. Scurlock, as of July 31, had

pledged his 421,000 shares of stock and
other securities as collateral with banks
and brokers for loans of about $4.5
million.

¢ Provision of 5850,000 in its inventory
valuation against the estimated losses
two of its subsidiaries are expected to
mcur on completion of government
contracts.

o Write-off of $519,792, the excess of
the cost to Atlantic of acquiring the
General Communication Co. over its
present net asset value.

Lffect of these and other accounting
changes and adjustments:

e For 1960, Atlantic showed a loss of
$174,747 instead of $811,689 profit.

e For 1961, Atlantic showed a $1,066,-
015 loss instead of a $1,473,192 proft.
e For the hrst half of 1962, a loss of
5473,079 instead of a profit of §1,289,-
538.

Dr. Scurlock issued a personal state-
ment in which he said that the loans
cited were made within his authority as
chief executive officer of Atlantic Re-
scarch, and that he had no personal in-
terest in either Pme Ridge or Texas
Capital Investments. Both are inde-
pendent of Atlantic Research, he said,
and the purchases of Atlantic stock by
them were made because these compa-
mies believed the stock of Atlantic to be
an asset of great potential.

He said he concurred in the steps
taken by the board, and added he did
not believe the loan program would re-
sult in damage to Atlantic stockholders.
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MISSILE ENGINEERING

Skybolt Hydraulics Function Suecessfully

Detroit—Hvdraulic control system for
the Donglas Skvbolt air-to-surface bal-
listic missile has functioned successfully
in the fonr test fights completed to
date, according to a company official.

Details of the Skybolt's hot gas-PoOW-
cred hvdranlic control svstem and the
Centaur control system were reported
recently at the Vickers Aerospace Fluid
Power Conference here.

Skvbolt uses solid-propellant, haot-
zas generators, designed by Douglas,
b {]rm, hvdraulic motorpump packages
supplving control power for both stages.

Motorpump  packages. designed v
Vickers' Aero Hvdraulies Division, are
standard axial-piston, fixed-angle pump
and motor units mounted back-to-hack
and driven by a common shatt. Tot
eas at 2,000T from the burning solid
propellant 1s piped to the motorpump
package and to other subsvstems, in-
-r.]lwlmf_' the control nozzles. Gas pres-
sure 15 maintained at 2,000 psig. by
relicf valve which vents excess pressure
overboard, thereby providing a constant
tnrqnc mpnt to the motorpump which
varies speed to meet hvdraulic svstem
demand.

Hot-Gas Accumulator

I Tot-gas accumulator, ehimimating the
need for a pre-charged unit, energizes
the hvdraulic side nf the svstem during

peak flow demand ]}{.’I'il'}l_'l‘-.
Will Klock, Skvbolt svstem manager

at Vickers' Torrance, Calif.. facility, {’l-L‘
seribed the first stage motorpump pack-
pee as a standard 30-deg. bent axis
pump driven by a 30-deg. motor
throuzh a common shatt, Package 1s
mated at 22 hvdraunlic h{:rwpm!.u at
7.800 rpm., with a maximnm flow of
12 oepm. Umit weighs § 1b.

Sccond stage unit is also a standard
30-deg, pump driven by a 30-deg. mo-
tor l‘]wnnﬂh a commmon shaft, Package
15 rated :'l!' 5.6 hvdraulic horsepower at
7.500 rpm. Svstem pressure 15 a nomi-
nal 3,200 psig., with a maximum flow
of 3 gpm. Unit weighs 3.8 lb.

To combat effects of heat and fric-
tion, allovs were extensively used
throughout motorpump construction.
E‘npper-tmprcgn;th:d carbon is used for
motor inlet and exhaust valves which
are retained by a pure molybdenum
ring which provides the rcqmrr_-d resist-
ance to internal gas pressure. Tempera-
ture at the iﬂlct valve exceeds 1,900F.

Motor cylinder block is nmitrided, cor-
rosion-resistant steel, The nine motor
pistons are of free-Aoating design as op-
posed to the retained pistons in a con-
ventional hvdraulic motor.

Y8

Pistons and piston rods are through-
hardened M-2 tool steel, Motor {j.lm-
der block 15 connected to the common
shaft through a set of bevel gears. Mo-
tor 15 '-.Lr}]{{:l from the pump assembly
bv a carbon-faced, bellows-type shaft
seal o omnmmuze use of  elastomeric
seals,

Standard umiversal link drves the
conventional pump rotating assembly.
Thrust loads are balanced between
pump and motor except for efhciene
losses. Residual thrust is absorbed by
the bearing stack on the shaft.

During operation, a shght Aow of
lubricating and cooling ol is introduced
mto the motor case, which 1s vented
through the gas exhaust svstem, Com-
bined il Lmﬁlnnphnu for bhoth Skv-
bolt stages 15 3.1 1h./min.

Vickers savs tests have imdicated a
substantially: lower amount of oil could
he used.

Motorpump testing 15 accomphished
with pressurized, ambient temperature
nitrogen gas or bv actual fring of a
pm]u:HJnl'- charge. Vickers has devel-
oped a propane, liguid oxvgen and

liquid nitrogen combuster for checkout
use which '=.J1'|‘|I1LI|£[“.- the charactenstics
of the ammonium mtrate solid propel-
lant gas. The combuster, which is not
vet i use, 18 L"-.]'.'IL*LIL{I to cut the cost
of testing motorpumps with solid pro-
pellants sharply,

Present Vickers work on the Skybolt
motorpump  centers  around  expen
ments with various allovs and other
heat-resistant materials to achieve better
processing and material control and a
longer duty cvele.

Centaur System

Design of Centaur hvdraulic control
system was outlined at the conference
by H. D. Davis, General Dvnamics/
Astronautics fAuids  design  specialist,
Davis smd design of the Centaur hy-
draulic control svstem was dictated by
proximity of the pump-motor combina-
tion to an extreme low-temperature en-
vironment resulting from use of two
crvogenic fluids as propellants.

T'-'rnh]cm was compounded by the
need to keep the svstem within accepted
state-of-the-art  temperature limits  be-

‘ Norstad Reviews

NATO commander, said recently,

face of improved defenses.

missiles.

ticth Century,”

NATO’s Military Posture

New York—European medinm-range ballistic missile force to replace North At-
lantic Treaty Organization’s obsolete aireraft strike force still is being discussed, but
no recommendations for its establishment have been made, Gen. Lauris Norstad,

Norstad made the comments in an interview broadcast Nov. 11 on “The Twen-
a Columbia Broadeasting System documentary series,  Asked
why his 1957 recommendations to develop a second generation NATO missile to I
replace the obsolete Thor have bogged down, Norstad said they hiave not, be-
canse NATO now has the Polaris submarine and the still effective Jupiter missile.
Norstad also made these points on NATO's status in Europe:

® Logistics plans have been developed by the airlines to cover their participation in
rapid troop movements from the U.S. to Europe. Because there are only 25 of the
required 30 ground divisions in Europe, a
year to deploy reserve forces rapidly, Equipment is stored in Europe and the men
are flown over “just like aitline passengers” with about 40 lb. of baggage. This

Norstad said NATO has reduced its aircraft force to half that of five years ago,
because the manned aireraft is losing its effectiveness against certain targets in the

I The modernization means the implementation of missiles which, because of
Europe's position, antomatically become MRBMs, he said. Control of the nuclear
weapons delivery svstems is one problem, but it should not be limited strictly to the

program was worked out within the last

capability, using Military Air Transport airciaft, was demonstrated last spring with
operation Long Throst (AW Mar. 19, p. 87).

e NATO troops are now committed to meeting an enemy attack at the Iron Curtain
and holding that line for a limited time. This new concept, under which the main

forces will now be brought forward from a secondary line to join the covening forces
in case of attack, was implemented this summer.

¢ Conventional actions in Furope will not antomatically prompt nuclear war. Usc
of nuclear weapons will depend not only on what is happening, but the context in
which it is happening. NATO's conventional forces have raised the “threshold.”
the level of encounter at which nuclear weapons will be used, to a high point.
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Pershing Launch

Martin/Army Pershing (AW Apr. 9, p. 80)
recently became first ballistic missile to be
launched from a battlefield-type unprepared

site at Cape Canaveral. Erector-launcher
was placed on sloping, sandy ground adja-
cent to regular concrete pad. Army said
nose cone impacted at preselected area.

tween — 3017 and 4001 during periods
of coast and still remain operational
for rehring.

Aside from allowance for temperature
problems, the remaining hydraulic sys
tem design was conventional. Both en-
egincs had to be positioned on two
]ZIL'IHIL‘E-i requiring less than one hvdraunlic
horsepower per engine, Davis said.

All hydraulic pump and Auid regula-
tion components were packaged into
one compact unit, with the pump drive
attached to a 12,000-rpm. power take-
off from the engine accessory pad.

Power umit bodv 1s machied from
solid aluminum and 15 electroless nickel-
plated inside and out to provide a low
emissivity for reduced heat rachation

loss and a good wearing surface for mov-
ing parts. Aluminum power unit body
encloses part or all of the power unit
components.

One power unit is provided for each
engine, so that with its two associated
actuator assemblies it will make a
closely knit system with a minimum
surface exposure to low ambient tem-
peratures, Engine positioning actuators
are conventional linear type attached to
engine and airframe clevises.

System components include a minia-
turized, cartndge-type, hxed-displace-
ment lmlmuha pump capable of 1.5
gpm. output at 12,000 rpm. The pump
15 connected to the engine by a Aexible
nylon coupling to limit heat transfer
between pump and engine. The pump
15 embedded i the power package to
keep it warm.

A 1.35-n. (air volume) accumulator
was provided to dampen surges m out-
put pressure accompanying variations
mm flow rate. This unit was buried trans-
versely in the power package, because in
this position it tends to prevent cooling
of the gas charge which would degrade
functioning of the acenmulator,

Bootstrap activated fluid reservoir, to
prevent cavitation in the main pump,
15 the largest component in the power
package and forms the main body of
the unit. A high-pressure relief valve
limuts outlet pressure to a nominal 1,100
psig., providing a constant torque load
for the power take-off.

Low-pressure reservoir thermal relief
valve prevents thermal overpressuriza-
tion on the low-pressure side of the
totally enclosed svstem,

Studies indicated that the power
package formed a natural thermal reser-
viur during periods when the Centaur's
accessory system was shut down, Davis
said, Heat from this source was found to
be sufficient to keep the system opera-
tive during coast phases of the flight if
the warm hvdraulic fluid could be cir-
culated to the system’s coldest points.

Accordingly, a recirculating cartridge-
type pump, doven by a 28 v., 6,000
rpm. d. c., thermostaticallv activated
cleetnic motor, was provided to circu-
late Aumid when the coldest points of the
svstem reached a pre-set temperature.

Actuators are insulated from the
colder engine and airframe attachment
clevises thrmwfl use of plastic blocks
at cach end of the units to minimize
heat transfer. Unusual feature is the
nse of a separate sleeve around the evl-
mder m which Amd flow 15 directed
duning mam and recirculating svstem
operation to warm the whole ilw_mh'l'l.

A 10-micron rated stamnless steel wire
mesh clement flters all Auid entering
the actvator prior to deliverv to the
servo valve. This arrangement places
the filter as close as possible to the valve
to prevent itroduction of contamina-
tion from intermediate sources.

AVIATION WEEK and SPACE TECHNOLOGY, Movember 26, 1962

Titan 3 Model Tested

Scale model of the Titan 3 space booster
undergoes Anal checking by a technician
prior to tests in the transonic wind tunnel
at Cornell Aeronantical Laboratory, Buffalo,
N.Y. The experiments were conducted by
Comell for the Martin Co., Titan prime
contractor. Pressures and aerodynamic forces
and moments were studied at high Reynolds
numbers and low speeds simulating ground-
level conditions.,
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1. Light-weight, frequency-
stable, efficient 10-watt 5-Band

oscillator for telemetry. Must
operate at low voltage, be eas-
ily frequency-modulated, small,
simple and reliable; must gen.
erate minimum stray electro-
magnetic interference; and
must meet typical missile en-
vironment specifications.

SOLUTIONS

1
COMPANY

X1005 Supported
Drift Tube Klystron...

developed under
AF33 (616)-8403...

Weight: 23§ pounds
Frequency Stability: 0.005%
Efficiency: Above 15%
Power OQutput: 10 watts CW
Frequency: 2.2 to 2.3 Gc.
Beam Voltage: 1500

Size: 4 x 4 x 414 inches overall
Focussing: Entirely internal,
no magnets or coils
Environmental: Meets typical
missile specifications.

Three examples
of the way Eimac,
by creative engi-
neering, meets
tomorrow’s tube
needs today.

More reasons to keep your eye on Eimac— for advanced microwave tubes, high power Kklystrons,
power grid tubes, accessories. Eitel-McCullough, Inc., San Carlos, California. Subsidiaries: Eitel-
McCullough, S.A., Geneva, Switzerland; National Electronics, Geneva, I,
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2. Amplifier of at least 10
watts output over octave band-
width 4.0 to 8.0 Gc, with mini-
mum of 40 db saturated gain.
Must not require separate
power for focussing, nor forced
air or liquid cooling. Size and
weight must be mimimum to
meet typical missile environ-
ment specifications.

X1021
Traveling Wave Tube

Power Qutput: 10 watts min.
Frequency Range: 4.0 to 8.0 Ge.
Saturated Gain: 40 db
Focussing: PPM

Cooling: Heat sink

Size: 13 x 1.83 x 1.89 inches
Weight: 3.5 pounds
Environmental: Meets typical
missile specifications

KEEP YOUR EYE ON

3. 15-watt oscillator voltage-
tunable over 129 bandwidth
in L-Band. Linear frequency/
anode voltage characteristic
required. Minimize frequency
drift with temperature. Must
be self-contained; only electri-
cal connections; no mechanical
adjustments. Minimum size and
weight to meet typical missile
environment specifications.

X1086 Voltage
Tunable Magnetron

Power Output: 15 watts min.

Power Qutput Vanation; 1.5 db
Freq. & Bandwidth: 12% in L-Band
Frequency/Anode Voltage: Linear
Temperature Compensation:
0.008% of operating frequency/°C.
Electrical Connections: Heater,
anode, injection voltage only
Qutput: Coaxial

Focussing: Permanent magnet

Size & Weight: 5x 3% 2mn.; 3.2 bs.
Environmental: Meets typical
missile specifications

I'-101 Target Prices
Excessive, GAO Says

Washington—General Accounting
Ofhce has charged m a report to Con-
eress that Temco Aircraft Corp., now
a part of Ling-Temco-Vought, Inc., will
receive  S1.2 million i “uncamed
profits” unless excessive target prices
om I7-101 subcontracts are reduced.

GAQ said that the “uneamed prohts”
to McDonnell Aircraft Corp., the prime
contractor, stemming from the alleged
over-charges on the subcontracts, would
amount to 5570,900.

The contracts were imcentive tvpes
under which the contractor is rewarded
for reductions in target prices during
performance. GAQO noted that Temco
certified the aecuracy of its costs.

“The report shows that costs to the
sovernment for aft fuselage assemblies
for I°-101 airplanes will be increased by
about $1.5 million becaunse estimated
costs mcluded in the target prices for
the subcontracts and prnime contracts
were excessive at the time the targets
were negotiated,” Comptroller General
Joseph Campbell said in a letter of
submittal.

T'he case is being reviewed by Justice
Dept.'s civil division.

“In negotiating firm target prices on
subcontracts for F-101 aft fuselage as-
semblies,” the GAO report said, "Tem-
co proposed and McDonnell accepted
prices which were based on cost estim-
ates that were excessive by approxim-
atelv 4.9 million in relation to cost in-
formation available to Temco at the
time the subcontract target prices were
cstablished. Subsequent to the subcon-
tract negohiations, Temco certified that

-

Peruvian Navy Receives Bell 47G-2As

Peruvian Navy has received two Bell 47G-2A helicopters for use as trainers, rescue and
utility vehicles, The aircraft were delivered to Lima, Peru, late in October from the Bell
factory near Fort Worth, Tex. One of the helicopters had flotation gear; the other, shown
above, was equipped with standard skid landing gear.

it had used current, complete, and cor-
rect cost and pricing information n its
target cost proposals and that such in-
formation as was available to Temco had
been furnished to the McDonnell buvers
prior to the conclusion of target nego-
tiations.”

ENGINEERED

FOR PRECISION :
HIGH SPEED TESTING

9-N Speed Increaser units have been
engineered for both aero-space
test equipment and conventional
applications. Capacities to 2,000
HP and for output speeds to
20,000 RPM are available ar can
be designed to your specification.

e

=l
L -l':h.‘- .

 SPEED
INCREASER

;q | UNITS

SNOW-NABSTEDT GEAR CORP.

101 WELTON ST., HAMDEN, CONN.,
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Do you

need a simple,
economical™
positioning
system?

*with both low cost and
low maintenance

THE MARK OF QUALITY

5

i

BARBER
COLMAN

. r

Both our high-speed and moderate-
speed remote positioning systems
have been selected by leading manu-
facturers for use on a wide range of
airborne and ground-support appli-
cations, They have been used for
control of cowl flaps, trim tabs,
valves, nose wheels, antennas, throt-
tles, and many similar applications.

These direct current servo sys-
tems give normal positioning accu-
racies of 1% . Higher accuracies are
available if required. Unique circuit-
ry is incorporated to provide fast,
precise response without hunting.
For more details, write for a copy ol
our Positioning Systems Catalog or
contact the Barber-Colman engi-
neering sales ofhice nearest you:
Atlanta, Baltimore, Boston, Dayton,
Fort Worth, Los Angeles, Montreal,
New York, Rockford, San Diego,
Seattle.

BarBer-CoLMAN COMPANY

Airerafl ond Misile Producis Divisien

Dept, K, 1422 Rock 5i., Rocklord, Illingis
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Sud Aviation of France is fving an H-34 conversion powered by paited Turbomeca Bastan turbine engines developing 950 hp. each.
Turbomeca is offering the twin Bastan power installation as a retrofit program for the H-34,

Sud Installs Turbomeca Bastan Engines on H-34

-

Empty weight of the helicopter is 8,000 1b, and gross weight is 13,266 1b. Sud’s twin Bastan H-34 first flew in early October. Company

assembled 92 5-38¢ purchased by the French government, then bwilt 185 under license, including five for Belgium.
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MANAGEMENT

USAF Project Seeks Inventory Control

By Ward Wright

Wiright-Patterson  AFB, Ohio—Fro)-
cct MINT, an ntensive Air Force
Logistics Cormmand effort to reduce a
Z-million-item  inventory  growing by
300-400 items daily, has entered ifs in-
itial phase with a comprehensive screen-
mg of federal stock and manufacturers’
parts numbers to weed out duplicate
Hems.

Logistics Command created MINT
(Materiel Identification and New Item
Control Technigues) last Mav after a
three-vear  peniod  of  concern over
growth rate of the USAF inventory—
until recently highest of anv service,

Air Foree inventory increased by 421,-
000 1tems, or 26.4% between Januarv,
1959, and July, 1961. Durning the same
period, Army’s inventory gmud 116,-
000 items and the Navy's only 1,000.
At the USAF rate, Logistics Command
estimates it would have to manage 2.7
milhon items by 1965 and 3.3 mi]li{m
by 1970.

Program Background

Warmings that Logistics Command
must modemize its imventorv manage-
ment have been evident for some time
in USATF Inspector General reports,
General Accounting Office reviews, par-
ticipation in Defense Dept.'s Project
Shakedown to cut all military mmven-
tories, and Logistics Command’s own
mventory reduction test programs.

These warnmings led Logistics Com-
mand to begin  inventory  reduction
programs in late November, 1961, and

again last January while the MINT con-

cept was bemng developed.

First program was an order to Air
Materiel Area communders that hard-
ware an I'.] ‘I.,']'L'[:'t T”'Ili.l:_' "'-jl."'urt'f'l'l."'u -I.:'ll'll'l'l':ll.'l'
nents—bwo of  Logistics  Commuand’s
most  troublesome  mventory  areas—
would not be procured until the items’
charactenistics had been sereened against
those alreadv i the mventorv., This
policy, expanded with additional goals
and applied to all federal suppls cate-
cories, 15 essenbially the foundation of
MINT I :

sccond program was an order to Air
Materiel Area commanders to  beeoin
climmating items no longer nr.u:h.cf—-
with 1(_,41:.:“].11 1962 zoal of a 300.000-
item reduction,

Another reason for MINT's urgency
15 the demand made on the inventory
management svstem by the rapid transi-
hon of a missile weapon svstem from
rescarch and development to production
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stage. The Boeing B-52 jet bomber, a
Logistics Command spokesman  said,
had a fve-year design stability  phase.
During this period there was time to
{_!L‘I.LILI-F} a parts list, assign federal stock
numbers and build an jltﬁ.':.'ntmjr.

Vi'ith  missiles, R&D 15 followed
quickly by production, making a stream-
lining af Logistics "Cnnmmmh Imnven-
tory nmnd.g_‘m:li,n" practices 1mperative
if these weapons are to get Proper sup-
port and at the same time the inventory
15 to remain manageable,

Under the MINT timetable—which
began last Mav with a letter from
Logistics Command Vice Commander
L.t. Gen., Kenneth B. IHobson—1,306
headquarters and other personnel in the
nme regional Air Matenel Areas were
detached from their duties for one vear
beginning last Sept. 1 to implement
MINT in two phases

Phase one is an exhaustive Compart-
son of manufacturers’ part numbers
against federal stock numbers to  dis-
close any duplication, cither by a manu-
facturer’s part mumber h{:jng_: assigned
two or more federal stock numbers or
by printing errors. Duplicate items will
be consolidated or climinated.

During this phase, MINT personnel
are u:lluhuﬂ manufacturers” engimeer-
mg data, hluu]}rmh drawings .:m] Spect-
ﬁmh{m sheets for all items m the inven-
torv for use n phase two.

Kev to the MINT program will be
the use of manufacturers’ ul-fjmunn'?

data to form what Logistics Command
calls a “characteristic data base.” The
data base will consist of a umform, or-
derlv description of all significant physi-

cal and i}n_r}:}rm.tnm characteristics of a
given item. These data bases will form
the nucleus of Logistics Command's
new 1tem control rr:leiquL as a means
of companson i screening new items.

For screening  items in Logistics
Command’s high-volume procurement
arcas, data bases will be coded for
machine processing.  Items in  these
areas, according to MINT Pm]::'ct Man-
ager Phillip C. lannatord, “are largely
hmr_ to the c.-r:muwru.ll economy and
have the greatest potential for standard-
ization and consolidation.”

In iscal 1962, two of these high-
volume groups accounted for 56.5% of
the total imventory increase, with seven
more federal supply groups totaling
90% of the increase.

For items whose annual volume of
procurement does not warrant machine
processing, data bases will be laid out
on a visual format and screened manu-
allv by personnel alreadv Familiar with
the item’s general characteristics.

Once these data bases have been de-
veloped, items already screened for stock
number duplications and prninting errors
will be grouped by physical and per-
formance charactenstics to determine
whether anv further duplication or any
interchangeability relationships exist,

Duplic: ite items will again be con-

2200
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TOTAL FEDERAL stock numbers in USAF inventory (blue) dropped for the frst time
during the third quarter due to inventory reduction programs. Historically, deletions (down-
ward arrows) were always offset by inventory additions (upward arrows).
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“Cap Pistol”, a subminiature rocket motor, is as simple
as its namesake in concept — and even smaller in size.
Developed for the US Air Force by the Wright Aeronau-
tical Division of Curtiss-Wright, it is a space vehicle
control system designed to guide spacecraft precisely on-
course during flights outside the earth’s atmosphere.

Cap Pistol fires bits of solid propellant, each an indi-
vidual rocket motor, to make possible controlled pitch,
yaw, and roll in outer space—where the mere force of a
whisper can maneuver a multi-ton spacecratft.

Cap Pistol

A new concept in rocket propulsion systems, Cap
Pistol is by far the most reliable yet devised for a variety
of space applications. Cap Pistol can be stored anywhere
in a space vehicle without regard to pressurization or time
lapse—and offers a sure-fire ignition capability for days,
months, vears.

Cap Pistol is one of a series of advanced rocket
engine projects being conducted by the Wright Aeronau-
tical Division today, for the spacecraft of tomorrow. In-
formation is available on request.

Wright Aeronautical Division
CURTISS-WRIGHT CORPORATION
Main and Passaic Streets Wood-Ridge, New Jersey
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solidated or climinated at thas stage.
Interchangeability and substitution rela-
tionships will be published by Logisties
Command,

While Logistics Command has been
responsible for development and publi-
cation of interchangeability  relation-
ships in the past, demands on persomnel
hiave kept the command from fully ex-
ploiting this function,

Once the inventory has been reduced
throngh an orderly sereening of physical
and performanee characterishics, several
new interchangeability and substitution
relationshaps are expected to result.

After the MINT program, data bases
will be used as bases of comparison to
sereen all nmew  procurcment items o
determine  whether the inventory  al-
ready has an article that will do the job
ar whether an imterchangeability possi-
hilitv exists that would make procure-
mient unnecessary,

[f a4 new item must be purchased, at
will be deseribed on a data base and be
uscd as a standard of comparison for
future purchases. Data base for an in-
d vidual item will be kept at the Aar
Materiel Areas responsible for supply ot
that item.

Procurement Guide

Another facet of MINT will be de-
'n'i_']'aimu:n‘[ of critena to gllidt: Air Force
and industry in procurement.  Main
factor to be stressed here i1s the need
for standard items rather than cut-to-
size products.

[ Tannaford envisions a scries of illus-
trated handbooks, deveted to produoct
areas, which would instruct procuare-
maent ]1L-r'~.4;|1|.m.'| hi.'l.:f;in:-_; to ].‘JIHL‘]HIHL‘
specific items on the market. Tland-
hooks would describe what selections
of standard items are available, their
characteristics, and suitability or adapt-
ahilitv to Air Force needs. Simular
" mdbooks would be prepared for in-
dustry use to cmphasize A'r Ioree's
need for standard items.

I"or instance, a handbook on clec-
trical wire would stress the possibility
of buving plain wire by the roll or n
staindard eolor codes as opposed to cut-
to-deneth  sections with  non-standard
coding, each requiring a separate federal
strck number.

\ir Force would cut the wire to
lenzth as necded and code it if neces-
TV,

During phase two, the actual tasks of
cduc'ng manufacturers’ data to data

2 wonld be undertaken, followed hy
screening to eliminate further inventory
dunlications.

Alsn. any interchangeability or sub-
stint'nn relationshins discovered i the
process will be published.

During this phase, the groundwork
will be laid for publication of eriteria
handbooks.

Bv the end of the project, scheduled
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SKILS

ECI

® The results of Electronic Communications

Inc. company-funded research and development
work in high-powered UHF airborne
communication led the way for the present
configuration and extended capabilities

of SAC's PROJECT LOOKING GLASS.

e ECI is the pnime communication system
contractor for the SAC PROJECT . . . a 24-hour
flying command post system designed

to survive any attack on the United States.

® For this project and other long-range

research and development work, ECI has openings
for qualified, creative senior and intermediate
engineers with design experience in

LF, HF, VHF, UHF and SHF equipment,
digital communications, information theory,
antennas, modulation technigques and

ground communication systems,

® If vou are interested in a challenging career

and want to work for a growing Company
(opportunities open in St. Petersburg and
Timonium, Md.), contact: Professional Placement,
Electronic Communications, Inc., P.O. Box 12248-B

— ELECTRONIC

COMMUNICATIONS
INC.

1501 72nd STREET NORTH
ST. PETERSBURG 33, FLORIDA

'COMMUNICATIONS" 15 OUR MIDDLE NAME
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Advanced training

In your profession
combined with experience
In its application

PRELIMINARY DESIGN ENGI-
NEERS — Designers with an  M.S.
degree in AE or ME and a minimum of
5 years design experience with at least
3 years of conceptual design of manned
or unmanned space vehicles. Openings
are available in Preliminary Design for
work on advanced planning studies and
proposals,

SOLID STATE PHYSICIST OR
CHEMIST — PhD plus at least 5 years
experience to direct basic materials re-
search section working in superconduct-
ing alloys, magnetoacoustics, ultrahigh
pressure, physics of failure in metals
and non-metals.

BIOPHYSICIST — PhD to conduct
basic research in Bionics.
ENGINEERING METALLURGIST
— B.5. or M.S. in Metallurgical Engi-
neering plus 2 years experience in
industrial physical materials laboratory
work to perform laboratory tests in-
volving physical, fatigue testing and
metiallography.

SENIOR ENGINEERING METAL-
LURGIST — M.S. or PhD in Metal-
lurgy or Metallurgical Engineering plus
2 yvears experience in industrial or
aciademic physical metallurgical labora-
tories to perform advanced physical
metallurgical testing and research.

About General Dynamics / Fort Worth:

Virtually the entire spectrum of engineering and scientific
disciplines and skills is encompassed in the Engineering
programs, which support the National Space Effort.
Pioneer in the technological development of the South-
west, General Dynamics/Fort Worth is continuing this

role in the era of derospace.

Project activities range from data acquisition and proc-
essing systems to logistic systems; from low speed to
hypersonic advanced-wing vehicle systems; from satellite
systems to space radiation effects studies. Laboratory and

GENERAL DYNAMICS
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CERAMIC ENGINEER —B.S. or
M.S. in Ceramic Engineering plus 3
years experience in aerospace industry
or related fields to perform work in
refractory matenals research and de-
velopment which includes ceramic
materials, protective coalings, and elec-
tromagnetic materials,

SCIENCE INFORMATION SPE-
CIALIST—Advanced degree in Library
Science with an undergraduate degree
in Engineering or a Physical Science to
perform work exclusively directed to
the support of research programs,
through literature searches, etc. Experi-
ence is essential.

SPACE SYSTEMS ANALYSIS —
PhD's in engineering, physics or mathe-
maltics are needed for work on ad-
vanced scientific and military space
projects. These assignments will involve
conceptual design studies which will in-
clude feasibility studies, evaluation of
system requirements, and evaluation of
various approaches. The individual will
not only be responsible for performing
such work himself, but will also be ex-
pected to coordinate studies by groups
of technical specialists. In addition, he
will make customer contacts and main-
tain customer liaison.

facilities,

will enable you to judge
the opportunity

for the creative mind
present in the positions
listed below

OPERATIONS RESEARCH ANA-
LYSTS — Operations Research and
Systems Analysis (For Space Systems)
— Individuals with desire to do broad
conceptual analysis in the need for,
requirements for, and the determination
of capabilities of proposed systems to
meet future space needs. Advanced de-
grees and experience in systems think-
ing desirable.

SENIOR AEROSYSTEMS ENGI-
NEERS — M.S. and PhD’s in EE and
Physics who have experience in one or
more of the following:
Radar and Microwave, Data
Processing and Data Correlation,
Infrared and Optics, Counter-
measure Techniques
to perform research and development
aon contracts involving air and space
vehicles, ground installations involving
radar cross section techniques, and
reconnaissance data processing.

AERODYNAMICS ENGINEERS —
B.S.. M.5. or PhD to conduct theoreti-
cal and applied studies in the area of
supersonic and hypersonic compressi-
ble, viscous, real gas Aows. This work 1s
directed toward the complete appraisal
of the aerodynamics of re-entry of
orbital and space vehicles.

test equipment supporting the programs include: com-
plete electronics, nuclear, and test laboratories; a hyper-
thermal research facility; an ultra-high-pressure physics
laboratory; both special and general purpose computer

General Dynamics/Fort Worth offers a hospitable
locale. with a mild, even climate and abundant recrea-

tional-educational facilities, in a community of 400,000

population. For additional information concerning the
above openings, write Dept. 3-8, General Dynamics/Fort
Waorth, P. O. Box 748A, Fort Worth, Texas. An equal

opportunity employer.

ForT worTH GIIIIND

Aug. 30, 1963, Hannaford hopes, MINT

will have accomplished bve objectives:
validation of stock identities, consolida-
tion of hike items, development and
publication of interchangeabilitv and
substitution FL]'FT]HI1"-|]]|'.F"- establish-
ment of data bases for new item con-
trol, and publication of Air Force-in-
dustry procurement criteria handbooks.,

After a one-month phase-out period,
the inventory control machinery de-
veloped by MINT will be turned over
tor a 217-man permanent staff within the
Air Materiel Areas and Logistics Com-
mand headquarters. The staff will keep
data bases current, screen new items
spainst data bases, contmue to publish
mterchangeahility relationships as they
hecome apparent and keep eritenia hand-
hooks current.

Much of the machinery NINT is
using to attain ats goals has alwavs
been available to Logistics Connmand
Rezular inventory procedures have pro-
vided For parts number screening and
climmation of duplicate items.

However, the volume of new items
flowing into the inventory, coupled with
1 decline in Logistics Command per-
sonnel, has led to practices where it
hecame easier and guicker to assign an
item a new federal stock number than
to perform a thorough inventorv check
tor detenmine if the item was already in
stock,

S0 far, results for Air Foree's inven-

torv reduction programs have been en-
L-rrumging. During the third quarter of
1962, the combination of previous in-
mmm reduction programs and some
help from  MINT  procedures  has
trilmnul the Air I'orce mventory from
o high of 2.14 million items at the end
af the second quarter of 1962 to 2.09
miilhon items at the end of the third
quarter.

Procurement Savings

Savings expected from MINT are
not known, but a hoped-for 30% re-
duction in tederal stock numbers would
lead to a substantial saving m procure-
ment and mventory man: :ﬂ'un{_nt costs,
Gen. Mark L. |3'+r‘14:|h1 Jr., commander
of Logistics Command, said.

I\.mlp[u of inventory problems
MINT 15 trving to climinate were fur-
nished in a tri-service preliminary study
of aireraft fuel svstem components 11l
September, 1961, in connection with
Defense Dept.'s F'miL'{'t Shakedown.

I"or example, the tri-service inven-
tory listed 946 “different” tvpes of air-
crift carburetors, each with its own
stock  number.  When these were
screened, 784 stock numbers  were
found to be assigned to duplicate items.
Of the remaining 162 tvpes of car-
burctors, 60 arc hcmg identified as
“standard,” agamst which anv prospec-
tive procurement must be compared
before a new tvpe is bought,

EXAMPLE of an area where MINT can re-
duce federal stock numbers. Contact boards
are identical except for numbering stenciled
between terminals, Under present inventory
practice, each board has its own federal
stock number and is procured as separate
item.  After MINT program, plain contact
board with one federal stock number wonld
be procured. Terminal marking would be
done by USAF. Board would be described
on data base for machine comparison with
similar proposed procurement item to deter-
mine whether new procurement is necded,

ON MARK “CRYOGENIC” FLUID COUPLINGS

Especially designed for use in oxygen, helium and
hydrogen sytems from —423°F to 4-200°F, these ‘‘Flight |
Proven' couplings solve the “‘common cold" problem
of icing and hang-up. Fluoro-carbon sealed poppet
valves operate instantly on disconnect to prevent leak-
age or spillage. Internal locks provide a 360° grip with- |
out the danger of failures due to brinneling, and provide

Cure For The Common Cold

remote signal. thl 1162 has passed sand, dust, humi-
dity, salt spray, and rain tests and provides complete
reliability under all nparating conditions. _
Whether your needs are for similar cﬂupﬂﬂgsﬁr EﬁEf:iaI:
designs, ON MARK can provide them on time, and to
your particular specifications with the same optimum.
reliability. ON MARK also produces a wide range of
couplings for FUELS, OXIDIZERS, ELEETEFGEL AND
HYDHAULIGE (INELUDING NUGLEAH APPLICA-
TIONS). Write for complete information.

ON Hﬁﬂl[ EQUFLIHGE,IHE. g
4440 York Enuhﬁ{ﬁfﬂ Los Angeles 41, California -'

a positive connection
time after time. The
connector is easily
operated manually,

- with a lanyard, or by

e e e, o

ﬂf‘ SUBSIDIARY OF rnlnuﬂll PRODUCTS, INC,
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FairchildSeeksLarger Space BusinessRole

By Edward H. Kolcum

Hagerstown, Md.—Fairchild Stratos
Corp., which had a net loss of 5174
million 1n 1958 and almost 56 milhon
m 1960, 1s coming into 1ts own as a
third-level acrospace contractor  with
ambitions tor pnime satellite and space
probe contracts.

The corporation showed a proht of
$3 million last vear on the basis of its
decision to accept a role as a medium-
sized organization to which prime con-
tractors and their principal second-tier
contractors come for components and
subsystems. 1airchild Stratos conbinucs
to produce and sell ome F-17 each
month, but it looks to the acrospace
ficld as the main source of potential
new business,

Lee Farnham, corporate dircctor of
advanced engimcenng, who jomed Fair-
child a vear ago from General Electne.
tvpifics the new corporate approach
aimed at establishing within the com-
pany a complete svstems awareness in
the space market.

To generate this awareness and at the
same time provide proof of Fairchild’s
mcreasing  capability, the corporation
last vear formed Farnham's group and
gave it a charter to maintain a broad
knowledge of space developments so
that corporate management can  fore-
cast most likely future business, and
also to provide direct engincering as-
sistance to the company's four divisions.

Expected Growth

Farnham's group, housed m  Bav-
shore, L. L., presently totals 14. e an-
ticipates that the staff will grow to 200.
Durng this mitial period, scientists and
engineers on the staff are developing
unsolicited proposals which thev submit
to National Acronautics and Space Ad-
ministration and the Defense Dept.

As it expands, the group will fulfll
proposal requests for complete space-
craft systems.

Corporation mn-house effort for such
svstems is keved to two fairlv advanced
proposals which have been offered to
NASA, They are:

e Steam sounding rocket which differs
in fundamental concept from early un-
successful attempts to propel launch
velueles with steam. Robert E. Huzhes,
marketing manager for the space svs
tems group, said steam rockets able to
loft 12-1b. pavloads to a 208,000-tt.
apogee could be sold for less than $600
if they are bought in guantity.

® Unmanned lunar crawler, weighing
only 43-lb. and conceived as part of the
Survevor soft lunar landing  pavlead.
IPairchild plans to build a crude model
of this batterv-powered vehicle, which
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features a rocket-charged penctrometer
svstern able to obtaim as many as 12
samples of the lunar crust.  Owver-all
project envistoned by the company in-
cludes a velnele on which pilots will
learn to move on the lunar surbice, and
Farmham's engineering  group 15 now
developing fundamental equations for
the dynamics of the lunar sarface.

The firm also recentlv entered the re-
entry vehiele field when it was awarded
the program deAnition study of the
maobile medinm-range  ballistic  massile
(MINRBM) for the nose cone. This is
the first Air Force re-entrv vehacle
contract which was not won by Aveo
Corp. or General Electrie,

Walter J. Schafer, engineering direc-
tor the Aircraft-Missiles  Division,
explained Fairchild’s steam rocket con-
cept as one which uses a solid propel-
lant charge which exhausts into the
water-steam chamber. Exhaust heat is
transferred  to the water, producing
steam, which provides a thrust level of
about 700 1h., and a specihc impulse
of about 100 sec.

Nogzle exit area and propellint burn-
mg rate are matched so that a constant
boiling mte and chamber pressure are
maintamed. This results in a constant
level of throst, In tests conducted in
the  eompany's stand  here, burning
timoes have ;n'f.'r;u;w.l 6.3 see.

Twao other concepts have not resulted
m adequate performance in past devel-
opment attempts by other companies.
Che 1s a straight steam rocket, which is
loaded with superheated steam  and.

when a nozzle restrichion 15 removed,
simplv takes off. Because of the low

density of steam, mass ratios achieved

‘;_l_-. - _—_IIF- ;._1._”-_:_ - X . i

STEAM ROCKET is undergoing a hot

in this concept have been too low.

The other concept 15 a hot watcr
rocket, Part of the hot water converts
to steam as chamber pressurc 15 TE-
duced. Specific impulse drops to about
60 sec., which s not acceptable, be-
ciause much of the water 15 unused.

Fairchild  proposes a 100-in. long,
10-in, dia, rocket to launch  small
weather and 1onosphernic sounding pay-
Joads.

Svstem has been demonstrated to the
Weather Bureau, Air Foree and Army,
and has been proposed to NASA for
development.

Willard Everett of IFairchild has a
patent pending on the rocket, which
weighs 315.5 1b. in its launch conhgura-
tion. Water weight is 200 lh.: inert
parts, 80 lb.; propellant, 23.5 1b., and
pavload, 12 1b.

Analytical Studies

Fairchild also is conducting a num-
ber of analvhical studies for NASA and
in-house as part of its own develop-
ment program, Among them are an
operations analvsis to optimize pavioads
carricd on unmanned space vehicles:
test plan for the [talian San Marcos
satellite, and a rehability analvsis on the
over-1ll Ranger program (AW Oect. 19,
P. x8).

Among hardware component  con-
tructs now held by the company are the
heat protection fainng  for NADASS
solar internal power attitude control
svatem test vehiele, equipment housings
for the orbiting geophvsical observatory,
structural panels for Nimbus and Ad-
vent satellites, and wvalves for Saturn,
Centaur and Titan 2 launch vehicles.

firing on the
Md. Company said a steam rocket able to carry 12-1b. pavloads to 50 mi. can be marketed

for less than $600 if the steam rockets are bought in quantity.
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MATRIX FORCE ANALYSIS

...one of more than 500 R & D programs under way at Douglas

In this study, Douglas scientists and engineers
are exploring the applications of large digital
computers to nonlinear structural analysis, sig-
nificant in the design of hypervelocity aircraft.
Approach is through Redundant Force Anal-
ysis, a matrix computer program applicable to
highly complex structures, Initially intended
for linear analysis, this program 1s being
extended to account for a wide range of non-
linear effects in structures, plates, shells, and
continuous bodies, |
Included in these effects are plasticity, creep,
creep buckling, large deflections, and large de-
flection stability. The plasticity and creep

vesting millions of dollars to provide an envi-
ronment most conducive to engineering and
scientific achievement. New facilities include
an ultra-modern engineering and laboratory
complex at Long Beach, California.

If you are seeking stimulating assignments
in any of the disciplines related to aircraft,
electronics, computers or aerospace —we invite
you to contact Douglas. Send us a resume of
yvour background or fill out and mail the coupon.
You will receive specific information on open-
ings in your field at Douglas within 15 days.

=" =7 == = TS = o e T L, Ty e _l
Etudie.?: are 'int.ended to account for biaﬁalit}r l Mr. L. P. Kilgore i s I
Of career interest to engineers and scientists : Douglas Aircraft Company |
To further the development of new and better | 3855 Lakewood Boulevard | I
aircraft and aerospace systems, Douglas is in- I Long Beach, California | |
| | | Please send me full information on profes- I
/ I sional opportunities in my field at Douglas. |
|
I Name — - 1
I Enuineering ar I
' : scignlific field - £ | EE— . !
ﬂgﬂg‘.ﬂs I Address ! | - CHa—" - =
AIRCRAFT O/IVIS/ION | I

I City - — Slale =
An equal opportunity employer LSRN VI CARN I NS e SR I | M e ._!
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appointment in space with Hughes?

Today at Hughes you will find one of the
country's most active space-electronics or-
gamizations, Important new and continuing
projects, including SURVEYOR, SYNCOM,
Missile Defense and POLARIS guidance
systems are growing at unprecedented rates,

This vigor promises the qualified engineer or
scientist more and bigger opportunities for
both professional and personal growth.

Many immediate openings exist, The engi-
neers selected for these positions will be as-
signed to the following design tashks: the
development of high power airborne radar
transmitters, the design of which involves use
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of the most advanced components: the de-
s51gn of low nolse radar recelvers using para-
metric amphhers; solid state masers and
other advanced microwave components; ra-

range and speed trackers, crystal filter cir-
cuitry and a variety ot display circuits; high
efficiency power supplies for airborne and
space electronic systems; telemetering and
command circuits for space vehicles, timing,
cantrol and display circuits for the Hughes
COLIDAR (Coherent Light Detection and
Ranging).

If you are interested and believe that you can
contribute, make your appointment today.

Please airmail your resume to!
Mr. Robert A. Martin
Head of Employment
Hughes Aerospace Divisions
11940 W. Jefferson Blvd,
Culver City 928, California
We promise you a reply within one week.

Crealing a new worl ith ELECTROMICS
b e i, 3
HUGHES |
e Yy A VSR Pl 3. =

HUGHES AITRCARAFT COMPANY
AEROSPACE DIVISIONS

AN egual ogportumity emplayer.

WHO'S WHERE

(Continued trom page 23 )

Changes

Johm H. Monahan, head, Airr Defense
Svstem Design and Test Department of The
Mitre Corp., Bedford, Mass,, and Alan J.
Roberts, head, Norad Command Svstem
piepartiment,

F'rank N. Carlson, manager of the newly
cebablished Custom  Instrumentation Labo-
ratory, Los Angeles, Calif., 3 Woest Coast
citension of Baldwin-Lima-Hamilton Corp.'s
Ilcetronies Division, Waltham, Mass.

Joseph €. Ross, Jr.,, manager of opera-
tims, Pacitfic Semiconductors, Inc., Lawn-
dale, Calif,, a subsidiary of Thompson Ramo
"n"n’uuhlrida_:r_-, Inc. Also: Roy A. Juusola,
muanager, PSI Diode and Rectiher Division;
Cieorge L. Deaderick, manager, PSI Tran-
sistor Division.,

Donald F. Malcolm, Boving Co.'s \Wash.
mgtomn, D.C., representative responsible for
ballistic missile and space activities,

Dr. David A. Kohn, chief engineer, Mel-
par, Inc., Falls Church, Va., a subsicdhiary of
Westimghouse Air Brake Co.

Delwin B, Avery, general manager, Hous-
ton Fearless Corp.'s Nuclear Rescarch In-
sktruments Division, Berkeley, Calif.

Ivar L. Shogran, assistant to the chief
engineer-commercial  transports,  Donglas
\ircraft Co., Inc., Long Beach, Calhf. Gor-
don L. Farqubar succeeds Mr, Shogran as
chicf project engineer for the DC.S.

Harris . Gilbert, director of contracts
and planning, Martin Co.s Nuclear Divi-
sion, Baltimore, Md.

Dr. FEric Durand, cdirector of systems
analysis, Acrospace Corp.s San Bernardino
(Calif.) Technical Division.

Albert F. Wild, manager, Southern re
gion operabion for General Electric Col's
PDefense Programs Operation, with  head-
guarters in Huntsville, Ala.

R. L. Halpern, director of electronic svs-
tems, Ventura Division, Northrop Corp,,
Van Nuvs, Calif.

Dr. Robert 8. Carlson, dircctor of engi-
necring, Ford Motor Cos  Aeronutronic
Division, Newport Beach, Calif., and Ed-
ward L. Montgomery, assistant  director,
Viso: James C, Blms, director of Space and
Flectronics; Charles H. Sword, manager,
Contract Administration Office,

Simon W. Bammhart, chicf engineer, Ta-
miar Electronics, Gardena, Calif., a division
of Tamar Electromes Industnes, Inc.

Zelmar Barson, engincering program man-
apermssiles and  space, Cleveland  Pnen-
matic Division of PnenmoDynamics Corp.,
Clevelind, Olhao,

Col. M. R. Collins, Jr. (USA, ret.), man-
aoer of the newly ereated product assurance
program  ofhee, Space Svstems  Division,
Lockheed Missiles & Space Co., Sunnyvale,
Calf

William H. Gable, director of cngincer-
mg, Atrcraft Armaments, Inc,, Cockeysville,
M

Earl C. Viears, technical director, Hexcel
Products, Ine., Berkeley, Calif,

Morris M. Amold, head of marketing,
Planning and Marketing Staff, United Tech-
nology Corp., Sunnyvale, Calif., a subsidiary
of United Aircraft Corp,

Edward ]. Bresnen, manager of material,

Trimpot Division of Bourns, Inc., Riverside,
Calit,

M. L. Jofeh, managing director, Sperry
Gyroscope Co. Ltd.,, Brentford, England.

Harry A. Schmidt, director of special
projects, Dynamic 5Science Corp., South
Pasadena, Calil.

William K. Mickelsen, manager for Amer-
ican Airlines, Inc., at Dulles International
Airport,

Dr. Francis H. Webb has joined the staff
of MIHD Rescarch, Inc., Newport Beach,
Calif.

Robert W. Dugan, marketing director,
Ameleo, Inc., Mountain View, Calif.

Kenneth ]J. Luplow, director-international
sales, The Boung Coos lransport Division,
Renton, Wash, Hans W. Ottt succeeds
Mr. Luplow as director of the Division's
European office, Geneva, Switzerland.

Jerome Rothstein, scmior staff scientist,
LFE Electronics, Laboratory for Electronics,
inc., Boston, Mass.

Gen. Charles D. Palmer (USA, ret.), con-
sultant to the Research Analysis Corp.,
Bethesda, Md.

W. W, Benbow, assistant gum:ml man-
ager-Skybolt, Douglas Aircraft Co.’s Tulsa
(Okla.) Division.

Col. Jack L. Bentley (USAF, ret.), man-
ager-business acquisition planning, General
Electne Cos Light Military  Electronics
Department, Utica, N. Y.

Albert C, Lazure, admimstrative assistant,
Explosives Department, Hercules Powder
Co., Wilmington, Del

Lt. Col. Edward D. Landis (USAF, ret.),
production supervisor of the newly estab-
lished Government Division, Schaevitz En-
gmeering, Pennsauken, N, ).

Robert W, Smith, marketing manager,
Magnetics Division, Microdot, Inc., South
Pasadena, Calif

John E. Woodward, corporate director of
material, Texas Instruments, Inc., DDallas,
Tex.

Dr. Michael ]J. Plizga has joined the re-
search division of Astropower, Inc., N W
port Beach, Calif., a subsidiary of Douaglas
Aircraft Co.

Hugh B. Martin, I, senior project engi-
neer, Kineties Corp., Solana Beach, Calit,

George 1. Lyman, small business repre-
sentative, The Bendix Corp., with  head-
gquarters at South Bend, Ind

Chwde C. Kirk, assistant division man-
ager, AiRescarch Manutacturing Co,, Phoe-
mx (Ariz.) Division of The Garrett Corp.

Dr. Richard K. Orthuber, director, Elee-
tro-Optical Labomatory, T'T'T Federal Lab-
aratories, San Fermmando, Calif., a division af
Intermational Telephone and Telegraph

Carl E. Hill, contract representative for
the BAC 111 program, Mohawk Airlines,
Inc.. to coordinate production and act as
lmison man for the Bntish jet. with head-
quarters in London, England.

Brion Foulke, head of marketing  re-
search, Leach Corp., Compton, Calif

Jjohn Vergeicluk, director of engineenng,
Defense Products Division, IFaircliuld Cam-
cra and Instrument Corp., Clifton, N. .

Kear Adm. William A. Dolan, Jr, (USN,
ret.), manager of Westinghouse Flectric
Corp.’s newly established corporate Security
htpalﬂﬂﬂ'nl. with othces in Washington,
. . Skat members are: Ly, Col. L. E.
Kindred (USMC, ret.); Col. John C. Me-
':i]“'lt.':n-' (USAF, ret.): Col Edward L. White
(USA, Ret.).
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ARE YOU QUALIFIED
TO LEAD IN

AER
ThERMO
DESIEGNZ

A NEW, SPACE-AGE
CHALLENGE OFFERED BY
EMERSON ELECTRIC’S

MHIERIMOZ
L. E\l@ DEPARTMENT

Thermo-lag is a subliming com-
pound for thermostatically con-
trolling temperatures of hyper-
velocity vehicles. The proven
pilot operation is now ready for
development and expansion to
departmental status, offering
“ground-floor” opportunity in a
virgin field for engineers who fit
the following specifications:

AERO THERMO DYNAMICS ENGINEER

Degree plus experience in hypersonic
real gas dynamics, heat transfer, abla-
tion, re-entry vehicle design, detec-
tion; shock layer, wake and rocket
exhaust ionization; and anti-missile
system requirements.

HEAT SHIELD DESIGN ENGINEER

Degree in mechanical, chemical or
aeronautical engineering. Involves
the analysis of convection, conduction
and radiation, heat transfer, and
experimental verification of these
analyses. Both passive and active
methods of temperature control are
employed, Knowledge of ablation
processes is helpful. Knowledge of
ascent, orbiting, re-entry and solid
propellant systems is desirable,

HEAT TRANSFER ENGINEER

Degree or equivalent with basic knowl-
edge of radiation conduction and con-
vection heat transfer with application
to thermal control of ascent, space
and re-entry vehicles, Knowledge of
spectrally selective radiation coating,
superinsulationsand thermal vacuum

testing is of particular value.

for full information contact:
A. L. DEPKE, Employment Mgr.
EMERSON ELECTRIC CO.

8100 West Florissant Ave.
St. Louis 36, Mo.

EMERSON
ELECTRIC

\ An equal opportunities employer "
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. . . challenge . . .

The CHRYSLER Corporation SPACE Division
was born of experience over a decade In the
research, design, development, fabrication, as-
sembly. test. and launch support of large liquid-
propelled missile systems and space boosters.

The CHRYSLER Corporation SPACE Division,
35 a prime contractor in the SATURN S-l, C-1
Space Program, has responsibilities which include
a broad spectrum of engineering technology. To
these have been added tasks in ADVANCE EN
GINEERING and PRODUCT IMPROVEMENT.

The scope of this undertaking offers excep-
tional opportunities for ENGINEERS and SCIEN-
TISTS who enjoy fulfilling intensive assignments

where individual creativity 1S encouraged.

CHRYSLER corroration SPACE oivision

NEW ORLEANS, LA.

CAPE CANAVERAL, FLA.

HUNTSVILLE, ALA.

with a future . . .

Consider these added values of a career with
CHRYSLER Corporation SPACE Division:

Association with top technical minas.
Excellent career advancement potential,

University facilities for advanced study.
Pleasant living in 3 choice Southern locations.

If yvou have engineering experience In re-
search, preliminary design, test or development
in the areas of AERO and ASTRONAUTICS,

LECTRONICS, SYSTEMS, LIQUID PROPULSION,

STRUCTURES. or ANALOG and DIGITAL

COMPUTATION, send your resume In confi-
dence to Personnel Department, P.O. Box 26015,

New Orleans 206, La.

An Equal Qpportunity Employer

AVIATION WEEK aond SPACE TECHNOLOGY, NMovember 26, 19482

Two major task areas are of
special interest:

ADVANCE
ENGINEERING

This branch analyzes existing
or proposed space system designs
and operational charactenstucs 1o
establish system requirements and
feasibility for developing design con-
cepls. It includes these sections;

Aeroballistics—concerned with dy-
namics and trajectory analyses, aer-
odynamic heating, staging studies,
aerodynamics, and flight evaluation,

Preliminary Design—establishes
configuration feasibility to meet
mission changes and future mis-
sions as dictated by program res
quirements.

Future Systems Analysis—studies
advanced systems with consicdera-
ton of tradecffs between various
parameters as well as projected
availlabmlity of new and higher per-
{formance hardware.

PRODUCT
IMPROVEMENT

These programs provide for
assignment involving the major ele-
ments of the structural, mechanical,
and matenals disciplines, including
complete or parbial feasibility stud-
ies, design, development, analysis,
and testing. Tasks also are initiated
in the areas of electrical systems,
instrumentation, and automatic
chackout, Component product im-
provement tasks will be performed
to correct design deficiencies and
marginal conditions detected in the
evaluation and test programs.

CHRYSLER corporaTiON
SPACE oivision

An Equal Opportunity Employer

e

EMPLOYMENT OPPORTUNITIES

The Advertisements (o this seetion include all emplovinent opportunit | ss—eyeci
tivie, manmgcineint, (echnical, selllng, offies, =killed, pnnisl, et Look i the for
ward section of the magazine for additiooal Employnmient Opportunlties advertising.
e Paositions Yacant Employment Agenoies
~—_—\r\f N Pesitions ‘Wanted Zelling Opportunities Wantad Employment Services

Part Time Work Selling Opportunities Ofered Labor Buroaus

DISPLAYED ———=RATES——— UNDISPLAYED

The sdvertising rate 15 §60.20 per inch for all adver- $2.70 per lina, minimum 3 lines, To fgurs advance
Frequenoy rates quoied on request, Positlon Wanted Ads are %4 of above rate.

Box Numbers—eounts ns 1 line

"~ NATIONAL-
COVERAGE

CGlvil Service Opportunities

An Advertising ineh i3 measuresd 35" vertieally on n
Galuma—=1 columns—30 loches o & page. Discount of 0% 17 Mull pavment (8 made o advrne
(or 4 conssEcrutive 1nsertlons,
Subjmot 1o Agpenay Commiasion, Mol subleet o0 Agency Commission

Send NEW ADS to Classified Advertising Div. of AVIATION WEEK. P.O. Box 12, N. ¥. 16, N. ¥.

first in VTOL aircraft I

| at SIKORSKY

CHALLENGING
SPACE AGE
CAREERS

Sikorsky Aircraft can be the ideal environ-
ment for personal growth and advancement,
Today, our long-range VTOL programs, both
in military and commercial fields, are ac-
cepted as one of the broadest and most
challenging areas in the entire aircraft in- |
dustry. Qualified men seeking fullest ex-

IN CREATIVE
ENG'N EER'NG pression of their professional competence
are invited to investigate these current
b opportunities:
AERODYNAMIC RESEARCH

| MILITARY & CIVIL SYSTEMS
RESEARCH

REINFORCED PLASTICS
STRUCTURAL DESIGN

Flease submit your resume, including mini-
mum salary requirements, to Mr. Leo J.
Shalvoy, Personnel Department.

If you thrive on demanding assignments, I

'h—l—-_\—_-“.

-

Sikors Ky Aircraft eveone w.f%nmn conn

STRATFORD, CONNECTICUT An Equal Opportunity Employer

ENGINEERS'!
Your Future Is

SUNDSTRAND

SUNDSTRAND AVIATION, Division of Sundstrond Corporation, Reckford, lll., showing
cantinuing growth in secondary power systems and new products, including cartridge/
pneumatic jet engine starters ond hydrostatic transmissions for military troc ond
wheeled vehicles—an EQUAL OPPORTUNITY EMPLOYER—offers these opportunities:

Hydrostatic Applications — Hydraulics — Systems Test

Turbo Machinery — Turbine Starters — Test — Design

2end Resume ond Technical Background Data 1o:

SUNDSTRAMND Personnel, Dept. 5N-3, 1401-23rd Ave., Rockford, 1L

SUNDSTRAND AVIATION
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PROFESSIONAL CAREER

& PROGRESS REPORT NO. 2

by RICHARD STRIPLING (BEME 1851). Program Manager. UNDERSEA WARFARE DEPARTMENT. APPARATUS DIVISI0N

In Richard Stripling's current program, he zerves
both as engineer and manager, with full responsi-
bility for the complete engineering, building and
testing program.

Responsibility for technical excellence of this two-gyro naviga-
tion platform rests squarely on Stripling’s shoulders. With his
staff of engineers and high-level technicians he carries project
into manufacturing stage, exercising program management until
production procedures achieve perfection

TI ANNOUNCES

UNDERSEA WARFARE
DEPARTMENT POSITIONS

at ALL professional levels in:

] Acoustics 7] Acoustics Transducer Design
Displays [] Digital Circuit Design
2 Infrared E) Gyro Design
0 ] Instrument Design
[] Magnetics [ Navigation Systems
[] Radar ] Servo Design
r""'_"'"""'"-_------__'-_—-""‘"--'-'I
| |
I NAME = e . ]
DEGREE l
i SPECIALTY — ______E YEAR |
: COMPANY___ — :
| HOME ADDR SN ___PHONE 1
I CITY & STATE. a = = . :

“In three years at TI most pro-

fessionals can progress as far as
would require five years with the
average firm. This is my opinion
based on observation of my asso-
ciates plus personal experience.

“Freedom to think and author-
ity to act hasten this progress
which incidentally pays off well
to both TI and i1ts customers.
Customers get faster deliveries
and price advantages.

FEWER RESTRIGTIONS

“Take for example my current
program. We're compleung in six
months what ordinanly would re-
quire a whole year. My staff and
I are not bound by the many iron-
clad policies and petty restrictions
that hamper so0 many engineering
and production projects, Sure,
we've a sound set of ground rules
essential to orderly business oper-
ations: but they're minimal. TI's
philosophy of fexibility stimulates
the progressive scientist to seek
and recommend improvements
and shortecuts while upgrading
guality and performance,

ADVANCEMENT AND VARIETY

“1 joined TI in 1958 to design
hardware for FAA radar. In 1960
I was ap;mmn,ri a SOMAr program
manager in our acoustics branch,
In 1961 1 was assigned as pro-
gram manager in rotary ccmpon-
ents for aircraft mavigation —
gyros, indicators, synchros. Each
new assignment gave me a new
challenge., new stimulabion, new
responsibility. Formerly 1°d
worked for seven years with three
of America’'s gilants in electronics
and aerospace — and believe me,
none aforded the recognition, grat-
ification pnd pure work enjoyment
that my experiences with TI
provide.

EXPANSION CREATES
FINE OPPORTUNITIES

“T1 is alive with opportunities for
engineers and other scientists at
all levels of experience —in the
arcas listed at left. Our growth is
strong and steady. It's my sincere
belief that whether you've been
working one yvear or ten, you'll be
far happier and able to make best
use of your inherent capabilities
at TI."

WRITE

for information concerning spe-
cific openings in your specialty.
Send your conhdential resume to
CLAUD KINCANNON, Dept.
205,

ENMGINEERS
SCIENTISTS

A
NEW
DIRECTION

IN
AEROSPACE

TECHNOLOGY
thru

PRELIMINARY DESIGN
RESEARCH

Staff :as.:.}ﬁnmentﬂ- now open at Repub-
lic's Paul Moore Research & Development
Center involve the development of con-
figuration cum:e]!:ts for spacecraft and
advanced amrcraft, carrying through to
structural design specifications, This
work will be done in association with de-
sign specialists concerned with critena
for armament systems, electrical systems
and fluid systems for the projected flight
vehicles, APPDINTMENTS ARE NOW
OPEMN TO ENGINEERS CAPABLE OF PRO-
VIDING LEADERSHIP IN ANY OF THE
ABOVE DESIGMN AREAS. The entire effort
is backed by the experimental resources
of the Paul Moore Center.

Write to Mr. George R. Hickman, Profes-
sional Employment Manager, Dept. L4,

REPUEBLIL

AVIATION CORPORATION

Farmingdale, Long Island, New York
An Equal Opportunity Employer

DISENCHANTED
ENGINEER

I Y0Dur g r|1|l-||||1.| Foes
utiliEe vyour full potentlial, why LT
e Lo expliare {hae pidi N elers |II|
profesgional gualifficntions witly the
ARSI N 1L VOURE Companics In AR RE
eledclironics, misslles ol ro Ksts, YW
have more than 4,000 opseninges n

'i S 0ndidl 1oy B4 000 Biroic i, Il of sehboeli o
Fasa® fagi lald WO Wil Y Seepnl Poeeetianh |
plicihite ot ofce el ieEmline el i
prelerpnces aril sitln ey requirerriend i

FIDELITY PERSOMNMEL OF PHILADELPHIA
1530 Chestnut 5t., Philodelphia 2. Po.
Estoblished 1943

AIRLINE SUPT. OF ENGINEERING

Established Far East Airline engaged in overhawl
modification and repasrs of all fypes ooreraff o

guires Aeromautioal Enginesr with broad experiencs
and technical ahility to direet all aspects of Engi-
fnearing Braneh,

P. O. Box 3567, Washington, D. C

An employment advertisement in
this EMPLOYMENT OPPORTUNI-
TIES section will help you find

the engineers you need. It's an

inexpensive, time-saving method

If you are in the inertial field now, you

are undoubtedly the kind of technical
man who prefers to work in demanding
frontier areas...for it is only 7 years
since inertial guidance for ICBM's was
only a dream on the drawing boards of
a handful of companies. [ If you par-
ticipated — as engineers and scientists
at General Precision Aerospace did —n
bringing missile inertial systems into
the realm of practicality — you will be
ready and eager to move into the new
pioneer guidance area — hybrid stellar-
inertial systems. [ We suggest you take
a close look at opportunities available
now with General Precision Aerospace.
CJ This is one of few firms in the coun-
try with a full, in-house capability to
design, develop and provide systems
management for stellar-inertial systems.
Here the STINGS stellar-inertial program
for the Air Force is just phasing out. /
Among its recent awards is the respon-
sibility for providing a stellar-inertial
guidance and contral system for MMREM
—Mobile Mid-Range Ballistic Missile, O
Positions are available with the Systems
Division on MMRBM and on a diversity
of other advanced electronic systems
programs as well, including:

s development of electronic instru-
mentation and ground checkout
equipment for guidance test
complex at a major Air Force
Development Center

» marine and avionic guidance
systems

= space vehicle telemetry

SCIENTISTS

READY TO MAKE
THE TRANSITION
FROM INERTIAL

10

ELLAR-INERTIAL SYSTEMS

'0

inquire about |mmedlate ass:gnments at senior and intermediate levels

Senior Staff Analysts System Synthesis

Analytical engineers with thorough knowledge of feedback control and
inertial guidance systems will find conceptual problems in Mass Simu-
lations, Guidance Egquation Mechanization, Numerical Analysis, Air-
borne Digital Computer Analysis, Stellar Navigation, Flight Contraol,
Digital Systems, Targeting. Re-entry Prediction and Trajectory Optimi-
zation. Initial contributions can be on terrestrial or ballistic guidance
systems involving stellar-inertial techniques.

Staff Engineers Inertial Guidance Systems Engineering

Systems engineers with comprehensive knowledge of inertial guidance
systems will specify and integrate stable platformn, gyro, celestial
tracker and airborne digital computer subsystems into state-of-the-art
stellar-inertial guidance systems.

Staff Engineers Digital Controls & Displays

Senior and intermediate instrumentation engineers with space or air-
craft control panel display experience in CRT's, simulators, trainers,
indicators to specify systems design for digital computer and display
compatibility. MS or BSEE with experience in self-checking systems.

Staff Engineers Vehicle Engineering

senior analytical engineers with vehicle subsystems experience capable
of individual contributions during early department staffing in these
ficlds: Aerothermodynamic Analysis — Shock waves and Thermal den-
ity variation. Power Plant Analysis — Sclar, Battery, Thermo, Muclear
or Electro-static. Natural or Induced Environmental Analysis — Airbormme
Compartments—MNoise, Shock, Vacuum, Acoustics and Thermal Contrals,

All positions offer potential management levels in a department con-
cerned with predicting vehicle effects on guidance and control systems.

Project Engineers Operational Ground Equipment
Inertial guidance engineers with operational missile systems experi-
ence (Polaris, Atlas, Minuteman, etc.) can move on to a new and more
sophisticated system and can contribute to the formulation of a new
environmental test facility, analysis of system test reguirements, moni-
tor and integrate sub-contracted GSE design or evaluate established
land and sea navigation systems for guidance alignment errors.

Staff Engineers Flight Test Analysis & Planning

Guidance system engineers with both flight test planning, analysis and
operational experience implementing missile flight test programs can
enter a stellar-inertial guidance program from concept and follow
through to flight test on site. Engineering would entail complete flight
test plan from design to launch, evaluation of flight test data from
FM/FM, PCM/FM telemetry and external tracking radar or the design
of airborne missile telemetry and radar tracking systems for external
development.

Project Engineers Digital Systems

Digital systems engineers to specify and apply airborne digital com-
puters to stellar-inertial guidance systems. Experience should include
digital system synthesis, inertial guidance systems design or airborne
computer programming with extensive work in numerical analysis.

Scientific Programmers Analog & Digital

To solve in conjunction with system engineers complex mathematic
analysis problem in servo and error analysis, mass simulations, opti-
mum trajectories, re-entry prediction or airborne computer programs-
ming. M5 or BS in Math with machine experience on the PACE, RPC

000 or IBM 7000 series machines desirable.

There are additional openings in such areas as;
HUMAN FACTORS PSYCHOLOGY ® MISSILE FLIGHT CONTROL = RELIABILITY; QUALITY ASSURANCE
Write in professional confidence to Mr. Paul Kull Dept. 1B

@ . S N[E[S /AL, | KEARFOTT DIVISION
RECISIORN | sysTEMS DIVISION

TExXAS INSTRUMENTS

INCORPORATED

APPARATUS
DIVISION

ER'%P‘@E RESEARCH CENTER

1150 McBRIDE AVEMUE, LITTLE FALLS, NEW JERSEY
An Equal Opportunity Employer

of selecting competent person-
BOX 6015. DALLAS 22. TEXAS

An Equal Opportunity Employer nel for every engineering iuh‘
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SELLING OPPORTUNITY AVAILABLE

Technical Sales Rops wanted by Manufac-
turer of metallic seals dexigned Tor use ak
stntic sepls in hivh
pressure asrospiace & nuclear Muid systems.
Send full nformation first letter. RW-9931,
Aviution Week,

POSITIONS WANTED

Production Controlier. Aircraft Mainte-
mance and modification. Capahble to assume
responsihilitias for labhor
terinl planning, production planning, sched-
ulimg and contral. PW-10288, Aviation Week.

Comm. Pilot—Instrument—Flight Instructor
—Ilight Engineer—A & E Mechanic, age 36,
18 years with Eastern Alr Lines, -u:-:p-eri13|'n:'-ri
on all esquipment through DC-8. Desire
flying ar ground position, ., A. Zimmer-
man, I01 SW 64 Ave., Miamil. Fla.

Flight Enginntr—n &P. Mechanie,
1 vears with FEastern Alr Lines, experience
i |.|I gquipment through DC-5. Flving or
ground position, E. E. Sanford, 35 Oak St..
Avenel, N. J.

age 46-

Age 39, Iiﬂﬂﬂ hours, .ﬂTFl' airline and
executive experience, D-18, I_,:“[L-_-'.Lﬁ_r_ DC-3
DC-6i, Navy trained Tighter Pilot, will con-
sider any opportunity, foreign or domestic,
PW-1122, Aviation Week.

SEARCHLIGHT
SECTION

{Clousified Advertizing)

BUSINESS OPPORTUNITIES

EQUIFMENT - USED or RESALE

FOR SALE OR LEASE

® Convair 340/440—airline
® Douglas DC(C53}—airline

® 89800 Gross Twin Beech, new inlerior,
engines, radioc, paint.

® Lockheed Lodestar, one of the best in
the U.S.

L. V. Emery

Executive Aircraft Service, Inc.

Redbird Airport Dallas 32, Texos
Phane: FE 1-6558

FOR SALE

Grumman Goose, asking $10,000.00 ferry-
abhle, needs work to relicense. No radio, hmj_
metal wings. Goodyear dise hrakes. L/E
25 R/E 350. Dean Franklin Aviation
I r|.l:1_r1'|_|1‘|-=||'_5+ 3023 M.W. 24th St.. Miami, Fla.

Grumman Amphibians: Largest sclection of
Goose and Widgeons awvailable anywhere,
Write for our list of alreraft available for
immediate sale. World's largest inventory
af Grumman amphibhian parts. Dean Franklin
\vintion Enterprises, 3023 N.W, 24 St.
Miami, Fla.

Douglas DCa “B' Wing Panels Overhauled
desgealed resenled & 2 coertified 1962, PN
TEOE AR R Price per pair FOB our plant
ga0,000.00, Consnlidated Aeronautics Corp.,
1 1388 Vanowen 5t.. North Hollvwaood, Cali-
fornia.

FOR SALE RADAR SYSTEMS & COMPONENTS
Immegl rale Belivery
fiute-Track & Telemetry Antenna Pedostals
14 10 CM. SCR S84 Autotrach Radars
AN/ TPS:10 Search. AN//TPS. 10 HT Finders
AN/ FPH-ZIZFCCA. AN APS-10 NHavin. & WeaktheP
AN /APL- 180 Precigion, AN/ APDG-TT90 Precisian
AMAPS-31A Search, Dosens Mare
«B-1-1 Megawatt High Fower Pulsars
Microwave Plumhbing—Teoat Equip,
Largest Madar Stock In B, 5. A,
RAQIO RESEARCH INSTRUMENT CO.
S50 Filth Ave., Mew York Judsan G-4691

temperanture — high |

planning. ma- |

116

FOR MORE
INFORMATION

about Classilied Advertising

contact the McGraw-Hill

office nearest you

ATLANTA, 9 D. Hicks

1375 Peachtree 5t., M.E.
TRinity 5-0523

16 O. Dovis
COngress 2-1160

BOSTON,
Copley Square

CHICAGO, 11 W. 1. Higgins, D. Beran
645 Mo. Michigan Avenue
MOhawk 4-5800

CLEVELAND, 13 |. C. Hill
1164 llluminating Bldg.
SUperior 1-7000

DALLAS, 7 F. LeBeau
1712 Commerce 5t., Youghn Bldg.
Rlverside 7-9721

DENVER, 2 J. Patien
1700 Broadway, Tower Bldg.
Alpine 5-2981

DETROIT, 26
856 Penobscot Bldg.
WQOodward 2-1793

HOUSTON, 25 J. Page
Prudential Bldg., Holcombe Blvd.
Riverside 8-1280

LOS ANGELES, 17 R. McGinnis
1125 W. &th Street
HUntley 2-5450

NEW YORK, 36
H. T. Buchonan-D. Hawkshy
500 Fifth Avenue
LOngacre 4-3000

PHILADELPHIA, 3
Wm. B. Sulliven-R. Lewis

Six Penn Center Flozo
LOcust B-4330

PITTSBURGH, 22 J. Willioms
4 Gateway Center
EXpress 1-1314

ST. LOUIS, 8
7751 Carondelet Avenue
PArkview 5-7285

SAN FRANCISCO, 11 J. A. Hartley

255 California Street
DOuglas 2-44600

Method for
measuring

an engineer...

What’s his
technical
publication e

rlll."-ll' Ill-:'.l —

ﬂ"'"-l |'_'|..i |-

1
“.q
2 V10

When an engineer pays
for a technical publica-
tion, it’s a safe bet that
that is the one he respects
most.

He makes 1t his business
to read Aviation Week
and Space Technology. It
keeps him abreast of up-
to-the-minute events and
developments in the aero-
space industry and the
technology to which he
contributes his experi-
ence,

Where vour reecruitment
program calls for engi- |
neers and other technical
people of this calibre, you
can reach them in the EM-
PLOYMENT OPPOR-
TUNITIES section of:

Aviation Week

i Space Technology

ar=

* CLASSIFIED ADVERTISING DIVISION _"-I
"II: P.O. BOX 12, NEW YORK 36, N. Y. L
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LETTERS

Airline Questions

Curt Olsen's corollary (AW Sept. 17, p.
138) to John Brancker's article raises, if |
understand it correctly, a further senies of
questions:
® The U.S. has, beginning at Chicago, tra-
ditionally championed the multi-lateral ap-
proach to intermational air agreements and
only reluctantly later howed to Brtamnm's
apprclu:nuuus at Bermuda, If we have
never viewed the bilateral with enthusiasm
why would we now, when Bntam herself
5 leaning the other way, embrace its in-
herent fallacies to perpetuate its existence?
¢ What will issue for PAA pilots from the
proving that the U.S5, which generates less
than half of U.S5-South Amernca trafhc,
operates more than half the flights and car-
ries more than half the trathe? Is LAD (Pan
Am's Latin Amencan Division) reconciled
to the consequences of this discovery?

# huppﬂﬁc EEC (the Common Market)
launches “Air-Union™ and edicts only one
or two gateways to the entite community
for PAA and TYWA, Is this expansion for
them or for the merged “chosen instro-
ment?”
® Aren't user’s fees simply the quotient de-
termined by r.i:i'l.'iding airport operating ex-
penses by the transits? And if there 15 an
inequity here, 1sn't the answer, if any, re-
taliation in kind? It seems to me that to
talk nup subsidy on this account 1s using an
clephant gun to kill a mouse.
e We¢ have all known and respected Pan
American’s pilots as the first of our pioneers
in mternational air aperations, '|'1'1L':.' have
been bold leaders in the advancement of the
profession and the mduostry, It would seem
a pity to see them later adventure into the
muddy waters of cartellizing, a business in
which they are not the world's most experi-
enced airline and a business that even its
orginators are struggling, with the blessing
of the U. 5. A., to abandon in their scarch
for ecomomie communion and development.
Wouldn't the better answer be to expand
—not restrict—the entire industry, U. S, and
foreign alike?

Froyp S. Bexjasin, CHAIRMAN

Committee on Legislation®

Seaboard World Pilots

“Financed and directed solely by Sea-
board pﬂnh. for the purpose of d:,ve'l:}pmg
and expanding the airline industry.

Photo Intelligence

After reading and viewing vour articles
and photographs of the Cuban situation m
your magazine (AW Oet, 29 and Nov. 3),
I wonder if the Russians haven't deliber-
ately used our intelligence capability to their
own advantage. Obviously they know we
take phatos. Obviously they take photos,
such as missile bases in Italy, There ap-
parently was no attempt to really hide the
rockets. Now it appears as though the Rus-
sians have duatifully packed up and gone
home. For what? To place 40" more
rockets pomted at the countries that base
our planes and missiles and say to those
countries, “Look how those Americans be-
have when it appears their own homeland
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might be eobliterated by our rackets instead
of yours. Are you going to allow people
like that to have hases on your land? And
we do have rockets; just look at the hun-
dreds of pictures the Americans have taken
of them.”

~o better time could be picked for the
missiles to be found in Cuba, News was
“leaked” to the comservative politicians that
they were there. I don't doubt that the
Russians would have supplicd photos them
selves to put more pressure on the President
to act during clection time. It wonld b
hard to make any other chowee, even if it
weren t election time

When some fature chess move 15 made
and the gates to Berlin are shut, who among
the people that live m the uH.l.nI:riu where
we have our bases are going to say, “Let us
and our children for th;m '?

Dox E. LipwerLLys
Burbank, Calif.

Revised Airline Policies

I read vour recent editorial “Retrospect™
(AW Oct. 1, p. 11) with a great deal of
mterest and that warming fecling one gets
when you find vour own “crving in the
wilderness” views are, in fact, shared by
ot hers,

For several vears now in my own column
in ASTA Travel News, 1 have, from time
trp time, dwelled upon this charactenstic

“living in a dream world” attitude of the
air transport industry, My comments have, of
necessity, been written from a somewhat dif-
ferent 'LI.L'I.'-}}LILHI.' to vours, but in essence
their burden has been the same; the total
absolute and all encompassing disregard the
airlines have for any sugeestion that all is
not completely well with their warld. This
was never more true than mm the aspect of

“sales” which you mention in your editorial,
I was privileged to talk with Sir Frank
Whittle during the early development days
of the Comet, and T well recall him remark-
mg that it would take the airlmes abont
10 years to learn how to operate jets and
another 10 to find out how to fll the seats.

Two other very pertinent comments were
made more recentlv—my memory fails me
on the exact people involved, but it was on
the occasion of the Airline Presidents Con-
ference mm Washington, 1), C. The pomnts
raised were that the airlines are not actually
in the “bus bnsiness,” and not a glamour
function, and that probablv the basic trouble
with the lines 15 that thev believe their own
advertising! This last 1 hnd especiallv per-
tinent.

In essence, it scems Fo me, the airlines
have three primary tasks to accomplish: they
must make their product more attractive
(safety, convenience, price are the maim
factors here); thev must hind wavs to sell
more cffectively and at lower cost; they must

increase their operating efficiency to permit
the highest return for the invested dollar,

Above all they must overcome the pernici-
ously mhibiting fear of each other’s com.
petition and learn to concentrate more on
the much greater problem of increasing their
total market.

In any event, you have one firm supporter
of your editorial snoot cocking, and 1 hope
that vou will continue to express the type of
guideline vou have given the carriers over
the past vears,

Who knows but that one day they may
come out of the clouds and recognize those
facts of life which seem so apparent to
most of their customers.

Joux Barpwix Seares
15446 Saltar Ave,
Los Angeles 25, Calif

Cockpit Camera

With reference t:h vour airling violations
article (AW QOct. 8, p. 42), I suggest that
a timed camera ]n_ installed in the cockpit
to take a flick every minute or so. This
would take the place of ill'q.l‘.l-{.ﬂ,[[”‘-. bt
would require an employe at each airport
to develop the film. The developing process
wonld ’t.tE{' about five minutes.

I'm sure that all the crews are not as
described i the arhicle, but to make sure
the captains of the aircraft would be re-
sponsible for the care of the camer.

Or does the FAA lack the funds to pro-
vide such an wdea, also? Or 5 the idea too
stupid? I'm tired of reading about such
irresponsible attitudes!

Bos Worivces
RCA
Patrick AFLE, Fla.

F-102 Defense

[ am writing with regard to an item that
appeared in the Airhne Observer column
of vour magrane dated Oct. 15 (p. 32).
The item in question  states that Hm.mg
LIIg]I]ﬂ,T..I"n Alg 'E'H.""I.l'll'lg !UTLL]]'IILI'I'I.' On a \Viari-
able sweep r,mn‘_ﬂur:thun tor their super-
sonic  transport hI.F.EIH'-rI.'.' of “margimal han-
dling qualities inherent in a tailless delta
or canard-delta configurabion.” The nows
item goes on to quote a Boeimg engincer
in a statement implying poor landing char-
acteristies for the F-102.

The engineer in question should have
used a different illustration. Qur pilots con:
sider the F-102 flight handling character-
istics egual to, or better than, those of the
707, DC-8, or §580/990 class aurplanes. The
approach speed of the I-102 15 slightly
higher than that of the typical four-engine
jet transport, but this is a characteristic
that can be overcome i a fAnal supersomc
transport  design.,

The general comment on the F-102 and
F-106 is that pilots tend to become com:
placent because of their excellent fight
characteristics.

B, ]. Simvons
Chief Engineer
General Dvnamics/Convair

San Diego, Calif,
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Why not take advantage of the yvears of pioneering experience which
Clifton Precision has gained in cascaded resolvers?

Not only have we designed and developed the widest variety of
these resolvers, but we have also become extremely well versed in the

attendant systems engineering.

Thus yvou can have two important advantages by dealing with
Clifton: top quality components and wide systems experience.

For further information, contact: Sales Dept. 5050 State Rd.,
Drexel Hill, Pa. Area 215 MAdison 2-1000 ¢« TWX 215 623-6068 —or

our Representatives.

Simple FuJIIr.'lw-I.Ip Chains—MNo Compensation

. | X

The above chain uses simple production lolerances on
the components and represents a four wire data trans-
mission system used in servo work, Variations of the
above syslem can utilize several receivers if necessary
by proper impedance matching.

Simple Amplifierless Chains With Maiched
Sets of Live and Dummy Resolvers

|
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The above concept can he supplied as matched sets of
live and dummy resolvers either as independent com.
panents or buill into a single integral case., Matched
sets can be constructed that will be all the same for a
gystem or matched sets for difarent impedance layels
(e. g. malched set «], sel &2, sel £3, elc.). No com-
pensalion resislor, thermistor or capacilor 5 used in
the above concepl.

Intermediate Chains With Interchangeable
Components—Some Compensation

In the system above anly one electrical type is utilized
for both dummy and live resolver, Al live resolvers are
interchangeable with any other live resalver and any
dummy resolver is interchangeable with any other
dummy resolver, Units are compensated for eonstancy
of translormation ralio and phase shift over lempera-
ture as well as unit to unit, No capacitors are used in
the above system lo reduce phase shifts.

Completely Compensated Interchangeable
Amplifierless Chains 1|'|'|th Thermal Stability

The illustrated system employs the use of completely
compensaled resolvers. These unils are compensated
for T.R. and phase shilt over temperature with a
characteristic impedance concept. T-Pads are shown
which are ulilized with this system but dummy lype
transformer units completely compensated will yield
better system accuracy and symmelry. The above sys-
lem i5 frequency sensitive due to the use of tim-
Ing capacitars.

Chains For Ditferent Frequencies, Voltages
and Environmental Conditions

LR B I T e S ——— ......I

CPPC has developed cascaded chains for different
voltages and different frequencies (e.g. 400 —~, 800 -
500 ~, 1600 ~, 3200 ~, 5000 -, 10V., 15V., 2&V.,
V., 115V.,) employing the use of standard com-
ponents, pancakes (with and without gymbal bearings),
as well as components in aluminum, stainless steel and
berylium. Some chains have been developed which
must be calibrated at three different temperature levels,

1

CLIFTON PRECISION PRODUCTS CO., INC.

Clifton Heights, Pa. « Colorado Springs, Colo.
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