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Kaylock® miniature installation

Reduce weight & space — add Kaylock reliability

The Miniature Stake Nuts (of the new generation of Kavlock fasteners) have already lived up to the high standards
of reliability which have been established for all Kavlock products. These miniatures answer the critical need for
installed reliability of threaded elements in thin struectural members...can save up to 339% of hardware weight.
Additional weight savings can accrue as a result of thinner parent material requirements (.030" minimum thick-
ness for Kaylock non-floating stake nuts, .040" minimum for the Floating Stake Nuts) competitive products usually
require .035" and .060" respectively. These Stake Nuts have the famous Kaylock elliptical MIL-N-25027 approved
locking device used on all Kaylork fasteners.

EASIER AND QUICKER TO INSTALL. No flaring of the nut shank is required. The pressure used in installation
results in a cold flow of the parent material. This interlock of the nut and the mating material, in a smaller installa-
tion hole, provides greater structural integrity. Staking action of the Kayvlock self-locking nut provides maximum

retention against push-out and torque-out exceeding the requirements of MIL-N-25027. The series is available in
miniature and regular configurations, both floating and non-floating. Write today for the Kaylock Stake Nuf
Brochure, or contact your Kaynar representative.

Kaogylock

[t i a'ighim'qht Dorkauds

KAYNAR MFG. CO., INC.,, KAYLOCK DIVISION
Hox 2001, Terminal Annex, Los Anpeles 54, Calif, Branch offices,
warehouses & representatives i Wichita, Kan.; New York, MY,
Atlanta, Ga.) Renton, Wash,; Montreal: Paris; London; The Hagua

P
MF 7200 floating miniature MK 7200 non-floating miniature ‘ L‘

Almost every major airline is going with this new jet tire!

Read about the advanced safety features that have made the new Goodyear “Red Streak”
jel tire the choice of almost every major airline since introduction in January 1962

Feature =1: Built-In Colored Tread
Reinforcement—Improved method of
tread reinforcement eliminates the
bulk of fabric in top tread allowing
more tread stock for wearing sur-
face. Reinforcement ply is colored to
differentiate from carcass plies. Ap-
pears when B0% of tread is worn—
can be used as a wear indicator—
makes tire inspection easier.

Feature #2: Built-In Metal Shield
Resists Cuts and Cut-Growth —
Greatly inecreases resistance to car-
cass cutz—stops small cuts from
growing—preserves tire for retread-
ing. Made of shredded wire placed
between body fabric and tread rub-
ber, it can make the difference be-
tween a tire ready for the scrap
heap and one ready for retreading.

For details, write Goodyear, Aviation Products, Dept. v+1715 Akron 16, Ohic.

GOODSYEAR

AVIATION PRODUCTS




First as a matter of record...ScoTtcH® BRAND Instrumentation Tapes

Space a problem? Get 25% longer playing time with
“ScoTcH” BRAND Thin-Coat Heavy Duty Tapes!

“More tape In the same space™ tells the story of
“ScoTtcH” BRAND Thin Coat Heavy Duty Instru-
mentation Tapes! For recorders used in airborne,
shipboard, and other data acquisition applications
where space is at a premium, these super-thin tapes
offer 25%;, more playing time than tapes of standard
heavy duty coating thickness; or make possible the
use of smaller recorders. Yet there i1s improved
resolution with no sacrifice of backing strength.

Special high potency oxides in a smooth .18 mil
coating effect a 60Y; reduction from standard
Heavy Duty Tape coating thickness, improve
head-to-tape contact and high frequency response.

Heavy Duty “Thin Coats” have an oxide and
high temperature binder formulation that mini-
mizes rub-off, withstands temperatures from —40°F
to as high as 225°F, They have
approximately 1,000 times
greater conductivity, last a

Scotch

minimum of 15 times longer than ordinary tapes.
Silicone lubrication protects against head wear,
extends tape life.

A choice of seven Thin Coat Heavy Duty Tapes
1s available, all with .18 mil oxide thickness, and
polvester backing. “400™ series features long wear,
excellent high and low frequency resolution, Back-
ing: No, 490 is .65 mil, No. 491 is 1.0 mil, No. 492
1s 1.5 mil. “300" series assures sharp resolution of
extremely high frequencies, with long life, smooth
travel. Backing: No. 591 1s 1.0 mil, No., 5392 1s 1.5
mul, 9" series provides ultra-smooth recording
surfaces for extremely short wavelength require-
ments, Backing: No, 991 is 1.0 mil, No. 992 is 1.5
mil. 900" series 15 specifically recommended for
predetection recording.

Consult your nearby 3M representative for help-
ful technical details. Or write: Magnetic Products
Division, Dept.MCJ-102,3M Cao., St. Paul 19, Minn,

THCOTCH™ AND THE PLAD DTRI6% AR RESIETONLD THADCMARES OF MiNMEGOTA MINING B MARUFACTURING OO0
BT, FAME Pw, MibG&, EYPORT od rame ANE  SEwW YORE CANADA: LONDOR. ONTaRIO. B 1882 N CO

[Magnetic Products Division Bm

AEROSPACE CALENDAR

Oct. 9-11-Ninth Annual Air Force Sci-
ence and Engineering Symposium, Brooks
AFB, San Antonio, Tex. Sponsors: Adr
Force Systems Command; Office of Acro-
space Research,

Oct. 9-11—National Airports Conference,
Amernican Assn, of Airport Executives,
University of Oklahoma, Norman, Okla.

Oct. 10-12—Ions in Flames & Rocket Ex-
hausts Conference, American Rocket So-
ciety, Palm Springs, Calif.

Oct. 10-12—20th Annual Aerospace Elec-
tromes  Exposition/Report, Aerospace
Electrical Society, Pan Pacific Audito-
rium, Los Angeles, Calif,

Oct. 12-13—=Symposium on Photography of
Electronic IDisplay, Shoreham Hotel,
Washington, D.C. Sponsors: Society of
]"]mtugr:lphit scientists & Enginccrs, Ma-
tional Bureau of Standards.

Oct. 15-17—Fall Meeting, International Sci-
entiic Radio Union & Institute of Radio
Engineers, Ottawa, Canada,

Oct. 15-17=A5W Meeting, Somerset Hotel,
Boston, Mass. Sponsors: IAS; U. S. Navy.
(Classified Secret.)

Oct. 15-18—International Symposium on
Space Phenomena and Measurement,
Statler-Hilton, Detroit, Mich, Ninth An-
nual Meeting: IRE, NASA, AEC.

Oct. 15-18—=17th Annual Instrument-Auto-
mation Conference & Exhibit, Instrument
society of America, Coliseum and Hotel
New Yorker, New York, N. Y.

Oct. 16-17—Symposium on Inertial Guid-
ance Test, Holloman AFB, N.M. Spon-

(Continued on page 7)
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New from G.E.! 16-page 5-Star tube booklet tells...

How to value-analyze
airline electronic tubes
for highest reliability

If vou buy or use electronie tubes, vou'll
want this handy, 16-page, fact-filled
booklet,

e You'll learn why more airlines use G-E
a-3tar high-reliability tubes than any
other tvpe.

e You'll be able to make objective evalu-
ations of vour equipment’s performance
compared to similar equipment using G-E
D-oStar tubes,

e You'll have complete technical data on

all fifty 5-Star 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 inerease tube reliability.

e You'll see the fallacy in high-relinbility
predicfions and money-back guarantees.

e You'll also learn about G.E.'s new
TIPS (Technical Information and Prod-
uet Service) group and how it can help
yvou solve problems involving the use or
gelection of G-E tubes.

Frogress s Oor Most Imporfant Product

GENERAL @B ELECTRIC

For rapid availability on all G-E
high-reliability tubes, see your
authorized G-E Industrial Elec-
tronic Camponents Distributor.
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For your free value-analysis booklet, send your
name and title, clippad to your company latter-
head, to: G-E TIPS, General Electric Company,
Room 2B19-A, 316 East 9th, Owensboro, Ky.

MName

Title



NEW!

ANSCO SUPERAY H-D

Ultra-High Definition X-ray Film. . .

Be “Ansco-sure”’

With the first American X-ray film for ultra-high definition radiography!
If you require critical definition of correspondingly minute defects, be
“Ansco-sure” with this new film. The extremely fine grain characteristics
of Superay® H-D film provide the ultimate in image sharpness and main-

X-RAY FILM

tain high definition throughout the entire 65-250 KVP range.

CHEMICALS

| For radiography—it's Ansco best by definition.
Ansco—America’s first manufacturer of photographic materials... since 1842,

SERVICE

&
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sor: AF Missile Development Center.

Oct. 16- 18—Rochester Institute of Technol-
ogy's Seminar on Noise in Electronic Sys-
tems, Midtown Tower Hotel, Rochester,
N, X

Oct. 18-19—Second National Conference on
Planning & Designing Urban Helicopter
Facilities. Institute of Aerospace Sciences
Bldg., Los Angeles, Calif. Sponsor: Los
Angeles Chamber of Commerce.

Oct. 18-19=Sixth Annual Display, Acrospace
Electrical Society, San Diego, Calif.

Oct. 22-23=Joint Meeting, Canadian Aero-
nautical [mntutc—Imtltute of the Aero-
space Sciences, King Edward Sheraton
Hotel, Toronto, Canada,

Oct. 22-24—East Coast Conference on Aero-
space and Navigational Electronics, Insti-
tute of Radio Engincers, Emerson Hotel,
Baltimore, Md.

Oct. 22-24—Annual Meeting, National Aero-
nautic Assn., Statler-Hilton Hotel, Wash-
ington, D). C.

Oct. 24-26—Annual Meeting & Exposition,
Society for Experimental Stress Analysis,
Hotel Schroeder, Milwaukee, Wis.

Oct. 25-27—1962 Electron Devices Meeting,
Institute of Radio Engineers, Sheraton
Park Hotel, Washington, D. C.

Oct. 26-27—17th Midwest Quality Control
Conference, American Society for Quality
Control. Denver Hilton Hotel, Denver.

Oct. 29—Fourth Annual Western Technical
Conference, American Institute of Elec-
trical Engineers, Biltmore Hotel, Los
Angeles, Calif,

Oct. 29-30—Acrospace Fluid Power Confer-
ence, Pick-Fort Shelby Hotel, Detroit,
Mich. Sponsor: Aerospace Division,
Vickers, Inc.

Oct. 29-30—Meeting on Large Rockets, In-
stitute of the Aerospace Sciences, El
Dorado Inn, Sacramento, Calif,

Oct. 29-31— Sympm:um on Dynamics of
Manned Lifting Planetary Entry, Phila-
delphia, Pa. Attendance Timited; for in-
formation: Sinclaire M. Scala, General
Chairman, Room M7023A, General Elec-
tric Co,, MSVD, Valley Forge Space
Technology Center, Box 8555, Phlladel
phia 1, Pa. Co-sponsor: AFOSR.

Oct. 29-Nov. 2—=Waorld Metal Show & Na-
tional Metal Congress, American Society
for Metals, Coliseum and Hotel Biltmore,
New York, N. Y.

Oct. 29-Nov, 2—International Symposium,
“Rasic Environmental Problems of Man
in Space.”” UNESCO House, Paris,
France. Sponsors: International Astro-
nauntical Federation; International Aca-
demy of Astronautics.

Oct. ?rﬂ-hl.m:.rt.nruL Commercial Transport
Metals Symposium, Metallurgical Society,
Statler-Hilton Hotel, New York, N. Y.

Oct. 30-31—National Conference on Space-
borne Computer Engineering, IRE, Dis-
neyland Hutr.l Anaheim, Calif.

Oct. 30-Nov. 1-Eighth Tri-Service Confer-
ence, Armour Research Foundation, Chi-
cago, 111, Sponsors: U. 5. Army, Navy
and Air Force.

Nov. 1—Annual Meeting, General Aviation
Safety Committee, National Safety Coun-
cil, Conrad Hilton Hotel, Chi:,.lﬂu I,

(Continued on page "*J'}

GOOL HEABS

~ for HOT SPIJTS ,

(Or: The Stirring Saga of Sulfur Hexafluoride Subdued)

Over coffee one recent morning
(our engineers always go right on
thinking during coffee breaks), we
observed one of the shining lights
of our Environmental Control Sys-
tems Department wearing a grin
that can be described only as
Cheshirean. Ignoring previous ex-
perience under the stimulus of pres-
ent curiosity, we inquired into the
cause of his bliss.

Seems that the dielectric proper-
ties of air aren’t good enough for it
to be used as a pressurization gas
for many of the high-power wave-
guide sections* being used today.
The best job is done by SF;—a gas
that packs 2 to 3 times the dielec-
tric strength of air at normal pres-
sure, and even more at higher
pressures.

Ah, but there's a rub (that is,
there was a rub). If vou want to
depend on SF;, you have to keep it
pure, Arcing or corona discharge
decomposes the gas, and the de-
composition products would eat
the head right off vour favorite iron.
The gas must be constantly recir-
culated to remove these corrosive

products. And moisture, another
tmuhlemakEr must also be
eliminated.

Enter our hero. Knowing full well
his burden of honor te uphold
(Budd Electronics has led in devel-
oping dependable equipment to
meter and maintain the purity of
SF; gas for waveguides), he led his
group to glory. In mundane terms,
they designed and perfected the
Budd Model PHD-2002 system.
Deceptively simple in appearance,
this system stores the SF; . . . auto-

V7. J

matically regulates supply, com-
pensating for normal leakage in
the waveguides . . . and maintains
both required purity and dryness.
Its recirculation system (exclusive-
ly ours) delivers reliable, contami-
nant-free operation and long service.

At this point, our ad manager
thinks we should remind you that
our Environmental Control Sys-
tems Department didn’t get into
SF:; handling by accident. We've
been designing and manufacturing
heat exchanger systems, refrigera-
tion and air conditioning systems
and pressurizer/dehydrators for
electronic equipment for over 20
years. If you've got an equipment
or tube cooling problem . . . space,
ground or sea . . . or an operating
gas problem with waveguides, cavi-
ties, rotary joints, coaxial lines or
similar components, it’s a sure bet
you should know more about our
current activities. Write Environ-
mental Control Systems, Budd
Electronics, 43-22 Queens St., Long
Island City 1, N. Y.

*R&D terminology for glorified ducts.

Budd Model PHD-2002 SF; Handling System

Data Processing & Display Systems
RF Systems = Earth Sciences

"""" ELECTRONICS gnvironmental Control Systems

A DIVISION OF THE BUDD COMPANY, INC. Test Facilities Engineering
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depend upon three auxiliary power packages. Each is driven by a small-size big-output motor capable
of delivering the order of reliability and performance demanded for Minuteman. They are products of
Eemco Division of Electronic Specialty Co., which has been providing missile, space, and aircrait
industries with custom motors, actuators, and starter-generators for 20 years. For complete, specific
information on Eemco Minuteman-proved products, just write or call.

GENERAL REQUIREMENTS: Vikration — Sinusoidal and

Gaussian randam a3 1ol lows;
6o 50 cpn 6pg's RMS
2 cirgwit radia nolsa filers far ungroundod return: Explasion.prool Fluld 50 to 2,000 cps 12 g's M3
resisteany (MIL-H-55806 fluid): Alr Ambleni $32*F. to 32%°F.; Susimined Accel- 510 25 cps 0.1 g% icpg
eration: 25 g. perpendicular to mig. flange: Shock: 100 g0 Temperaiure 25 1080 cps 0.3 9% /cps
sensing elameni imbedded in siaior windings: General environmenial con- 6 to 1,000 cps 0.8 g7 /cpa
ditlons per MIL-3-8600A, class B; Resistance to ground: 10 meg-ohms min, 1,000 to 2000 eps  rolled off al 1246 ‘octave

Iram 1,000 cps walua

SPECIFIC REQUIREMENTS:

D-1356 [First Stage) D-1298 (Second Stage) D-1302 {Third Stlage)

Maximum Duty: 52 H, P, 12,500 RPM, 24 Maximum Buoty: 4237 | P,, 12, T FiPM, 24 Maximum Duly: 1.35 H.P., 14 50 RPM, 34
Valts, 208 Amps, 185 I51||4:u:r1|::]I Volls, 183 Amps, 76% Efficiency, Volls, B3 Amps, 6855 EMiciency,

iﬂin Duly: :liE-H ., 16,100 RPM, 28 volis, 5 Min. Dulyt 3,12 H.P,, 16,200 R, 28 Vollx, g Min. Duty: 113 H.P.. 15100 RPM, 28
122 Amps, 1B% Efficiéncy, Altitude—0 1o 113 Amps, 7458 Efficiency., Altilude—0 to Volls, 44 Amps, 6855 Elliciency, Alllude—D
100,000 foct, LIII._ 100 cycles of & min, duly, 300,000 feof, Lifa: 100 cyclus of 5 min, duly, 10 300,000 feet, Lile: 100 cyclos of § min. duly,
Yoeight: 108 Ibs., incl, tilter. Weight: 8,1 Iba. Waoight 4.7 IDs.

ELECTRONIC SPECIALTY CO., Eemco Division » 4612 W. Jefferson Blvd,, Los Angeles 16, Calif. REpublic 3-0151

AEROSPACE CALENDAR

(Continued from page 7)

Nov, 1-2—5ixth National Conference, Prod-
uct Engmemmg and Production, Institute
of Radio Engincers, Jack Tar Hotel, San
Francisco, Cahf,

Nov. 2-3—Advanced Technology Sympo-
sium, New Mexico  Section/American
society of Mechamcal Engincers, Univer-
sity of New Mexico, Albuquerque, N, M.,
In cooperation with AFSWC-Kirtland
AFB.

Nov. 4-7=14th Annual Conference on En-
gineering in Biology and Medicine, Con.
rad Hilton Hotel, Chicago, 1ll. Spen-
sors: Institute of Radio I':llginuur.*-i; Amer-
ican Institute of Electnical Engineers; In-
strument Socicty of America.

Nov, 5-7=Symposium on Protection Against
Radiation Hazards in Space, Gatlinburg,
Tenn, Co-sponsors: Oak Ridge National
Laboratory; NASA Manned Spacccraft
Center; American Nuclear Society.

Nov. 5-7—Northeast Electronics Rescarch
and Engineering Meeting, Institute of
Radio Engineers, Commonwealth Armory
& Somerset Hotel, Boston, Mass.

Nov., 5-16—16th Air Transport Manage-
ment Institute, School of Business Ad-
ministration, The Amernican University,
Washington, D, C,

Nov, 7-8—Symposium on Lasers and Appli-
cations, Antenna Laboratory, Department
of Electrical E mgincering, Ohio State Um
versity, Columbus, Ohio,

Nov. 7-9—International Air Carzo Forum,
Dinkler-Plaza Hotel, Atlanta, Ga, Spon-
sors: Institute of the Aerospace Sciences;
Society of Automotive Engineers,

Nov. 12—=Wings Club Annual Dinner,
Americana Hotel, New York, N. Y,
Nov. 12-15—International  Air Transport
Assn.'s Sixth Public Relations Conference,

Shorcham Hotel, Washington, D. C.

Nov. 13-14—Retardation and Recovery Svimn-
posium, lmpc:ri;l] Motel, Dayton, Ohio,
Sponsor: Aeronautical Systems Division's
Flight Accessories Laboratory.

Nov. 13-18—17th Annual Mecting and
Space Flight Exposition, American Rocket
Society, Pan Pacific Auditorium, Los
Angeles, Calif.

Nov, 19-20=Mid-America Electronics Con-
ference, Institute of Radio Engineers,
Hotel Contimental, Kansas City, Mo,

Hm: 26-27—Western States Section Meet-
ing, The Combustion Institute, Acrojet-
Euunl Corp., Sacramento, Calif.

Nov. 27 E"El'—-HJth Meeting, Aviation Dhstri-
butors and Manunfacturers Assn., The Ken-
worth, Miami Beach, Fla,

Nov, 28-30—1962 Ultrasonics Symposium,
Institute of Radio Engincers, Columbia
Umversity, New York, N. Y.

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

Dee. 17-18—Symposium: Structural Dyma-
mics Under High Impulse Loading,
Wright-Patterson AFB, Ohio, Co-spon-
sors: Air Force Office of Scientific Re-
search (Mechanics Division); Aeronautical
Systems Division,

Jan. 21-23-31s5t Annual Meeting (including
Wright Brothers Lecture), Institute of
the Aerospace Sciences, Hotel Astor, New
York, N. Y.

k I'-'-q._]f-‘;ELIAE'IL_tT\*"El;“i';i ;E_%ﬁﬁiEN_ -

INTEGRATED CONSOLES OFFER ECONOMY,
FUNCTIONAL DESIGN, T0.05% ACCURACY

This Calibration Console (Model 161) combines,
within a single compact unit, all necessary func-
tions to standardize virtually every type of AC and
DC indicating instrument. The console is engi-
neered for ease of operation, has an accuracy of
+0.05%, and is available either as an integrated
unit as shown or in separate sections . . . depend-
ing on your specific needs.

This is only one example of Weston's broad
line of calibration equipment designed for critical
military and commercial applications, Other units
range from ruggedized, general-purpose calibra-
tors intended for mobile service to AC-DC transfer
standards with accuracies up to =0.005%.

Weston assures consistently high performance
levels in its calibration instruments through use
of proved circuitry and quality components. And,
most important, you can depend on our unex-
celled engineering capabilities to help solve your
most exacting measurement problems. Write,
stating requirements, for detailed technical in-
formation. Department AW-108,

Model 161

Model 65

Model 76 Mobile Instru-
ment Calibrator offers an
accuracy up to -+ 0.25%
withstands rugged serv-
ice at missile test sites,
Model 69 Multimeter Cal-
ibrator provides semi-
automatic calibration at
U. 5. Mavy Bureau of
Ships' repair depots.

W E STO N INSTRUMENTS

Division of Daystrom, Incorporated, Newark 14, New Jersey

Aerospace Instrumeantation + Bimetal Thermometers + Calibration & Test
Equipment « Panel & Switchboard Meters » Photosensitive Devices » Precision
Metal Film Resistors » Relays & Tachometers » Systems Dasign & Development
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HIGH PRECISION

INSTRUMENT
BALL BEARINGS

(ACTUAL SIZES SHOWN ABOVE)

@ SBB offers seven types of
construction ... in all 16 sizes

from 34" to 3%, bore.

® Three grades of high

precision, corresponding
generally to ABEC 3, ABEC 5,

and ABEC 7.

® Special designs — DF or DB
preloaded pairs with or without
spacers — size coding.

@ Standard availability in
440C stainless or 52100 steel . ..
special materials to order.

@
RN

SPLIT

Tcn patented SBB construction (without loading slots or
counterbore) utilizes maximum ball complement with one-piece
reinforced phenolic retainer, for maximum load capacity. Up to 62%
greater load and 400% greater life potential than offered by conven-
tional Conrad design. Also features low torque and high limiting
speed values. Available with bronze retainer as type TCB, or stainless

retainer, type TCS.

Tl: F.‘I TGA patented SBE construction permits utiliz-

ing full ball complement without resorting to loading slots or counter-
bore; for heavy loads and relatively low speeds. Type TCA is same as
Type TCF, except alternate balls are undersize to function as ball
spacers; for moderate loads and speeds.

TW F| TWA patented SBB construction, internally

similar to Types TCF and TCA, except rings employ unique integral
shield design, which with close clearance annulus and grease lubri-
cation functions virtually as seal, Type TWF with full ball comple-

ment, and Type TWA with alternate balls slightly undersize.

TAH Angular contact design with one-piece reinforced pheno-
lic retainer, for combination radial and high thrust loads. Also avail-

able as Type TAS with one-piece stamped stainless steel retainer.

TI‘(H Conventional Conrad design with one-piece snap-type
reinforced phenolic retainer — capacity less than type TCR patented

SBB construction, but adequate for many instrument applications
at lower cost. Also available with Teflon slug ball spacers as type

TKL, or with spring separators as type TKP.

WRITE FOR COMPLETE INFORMATION

BEALLBEBEARING

IViIiSION OF M. P.B. INC.

LEBANOMN B, NEW HAMPSHIRE
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RCA-8134 VIDICON IN MINIATURE CAMERA SENDS BACK
"LIVE” ACTION TV PICTURES FROM OUTER SPACE

e S TV pictures of the collapse of Echo II
. turned a launching fatlure into a TV tri-
umph—thanks to an RCA-8134 Vidicon
8 in a compact Hallamore Electronics TV
B camera, From its position in the Thor
<l j booster rocket, the camera telecast "live™
S the balloon’s collapse. The pictures are
considered to be the finest ever obtained in “real-time™ from
space—and enabled scientists to learn immediately what went
wrong. As a result they are redesigning the satellite.

The TV camera, just 8 long and 22" In diameter, was
designed around the RCA-8134—an electrostatically-focused,
magnetically-deflected Vidicon uniquely adapted to transis-
torized camera design. With focus coil unnecessary, the
Hallamore camera was extremely lightweight and compact

—ideal features for space vehicle equipment !

RCA-8134, elactrostatically-focused,
magnatically-deflected Vidicon

For earth-bound applications, the RCA-8134 is well-suited
for industrial or closed-circuit TV. It requires less deflection
power, low heater power, and low impedance deflection cir-
cuitry, The tube eliminates geometric distortion, provides
better corner focus, and offers maximum sensitivity and
speed of response,

When vour requirements include compact, lightweight,
transistorized TV camera design, consider the RCA-8134.
For o technical bulletin, write: Section J-112-Q-2, Commercial
Engineering, RCA Electron Tube Diavision, Harrison, N, J.

INDUSTRIAL TUBE PRODUCTS FIELD OFFICES ... ODEM SALES:
Newark 2, N. J., 744 Broad St., HU 5-3800 « Chicago 54, lll., Suite 1154,
Merchandise Mart Plaza, WH 4-2000 - Los Angeles 22, Calif., 6801 E.
Washington Blvd., RA 3-8361 « Burlingame, Calif., 1838 El Camino Real,
OX 7-1620 « GOVERNMENT LIAISON: Harrison, N. J., 415 South Fifth
St., HU 5-3900 + Dayton 2, Ohio, 224 N. Wilkinson St., BA 6-2368 -
Washington 7, D. C., 1725 K" St., N.W., FE 7-8500 - INTERNATIONAL

SALES: RCA International Div., Clark, N. J., FU 1-1000
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Garrett-AiResearch can meet any
constant speed drive requirement.
The only manufacturer of all three
types, we can properly evaluate and
deliver the system best suited to your
specific applmatmn

AiResearch’s new hydraulic
constant speed drive substantially
increases the reliability, Effmenu
and control response over contem-
porary hydraulic drives. Most of the
generator drive power is transmitted
mechanically. Only the vernier
power is supplied hydraulically— by

AIRESEARCH MANUFACTURING DIVISIONS ® Los Angeles 9, California « Phoenix, Arizona

Hydravlic Constant Speed

AiResearch
has complete
CONSTANT
SPEED
DRIVE

capability

Drive and Generator

standard pumps coupled to the dif-
ferential gear assembly. This proven
approach has been used for years in
AiResearch cabin air compressors..
with the highest mean time hr,lheu':
failure for this class of equipment.
The pneumatic constant speed
drive and starler is an engine-
mounted unit that uses an air turbine
to supplement prlnmpal engine
power. [t supplies main engine start-
ing, constant frequency electrical
power, in-flight emergency electrical
power and grﬂund electrical checkout

Air Turbine Motor

-
ko
o =

Pneuvumatic Conste a1t Spe
Drive and ﬁm

without operation of the main engine.
The bleed and ram air powered
air turbine motors permit maximum
aircraft installation flexibility.
AiResearch is the exclusive manu-
facturer of both fixed and variable
area nozzle units.
Complementing the Garrett-
‘&lHEaEﬂth total flexibility is our
power transmission capability which
includes (1) turbojet engine gear
boxes, (2) helicopter rotor transmis-

sions, and (3) VTOL, STOL aircraft

gearing systems.

* Please direct your inquiries to the AiResearch Phoenix Division

Systems and Components for:

Aircraft, Missile, Spacecraft, Electronic, Nuclear and Industrial Applications

AYBRID

SELTZER TABLETS. GLASS OF WATER. UNMIXED, YOU HAVE AN INERT SOLID, AN INERT LIQUID. MIX THEM, YOU HAVE IMMEDIATE
REACTION. WHAT DOES THIS SIMPLE THERAPEUTIC SYSTEM HAVE IN COMMON WITH UTC ROCKET PROPULSION DEVELOPMENT?
UNITED TECHNOLOGY CORPORATION 1S WELL ALONG WITH A DEVELOPMENTAL HYBRID ROCKET MOTOR, IN WHICH A LIQUID
OXIDIZER IS BROUGHT INTO CONTACT WITH SOLID FUEL. THE RESULT IS A WHOLLY NEW KIND OF PROPULSION SYSTEM, COM-
BINING TRADITIONAL SOLID PROPELLANT RELIABILITY WITH THE HIGH PERFORMANCE FIGURES CHARACTERISTIC OF LIQUID
ENGINES. UTC'S HYBRID OFFERS UNLIMITED START-AND-STOP CAPABILITY, AND HIGHER SPECIFIC IMPULSE Tl‘MH HHT ﬂTHEH
NON- EH"I"I}'EEHIE I'I'STEH. hFFI.IEA'I'IﬂHE. HUGE HIH]ETEHE. EUFT I.lIHAII I,.HHIIIHEEE. ﬂﬂﬂlTﬂL EHHHEEE 'ﬂF- — e

Unltie: Technala., g

P. 0. BOX 358, HUHHWALE CALIFORNIA



ACHPHIENOPMMENON

Shortcut to a sum. The discoverer; Karl Friedrich Gauss, age six. Call it Cognitive
Reorganization, Insight, Achphenomenon. It's that click that snaps ten separate num-

bers into five pairs, each totaling eleven. The flash that pulls the parts into a whole.
The new direction that yields more elegant methods of solution.

Advances at Litton Systems are being made by engineers with impulses to ignore
ceilings and break barriers. If you are impelled to turn your flashes into facts, act

now. Send your resume to Mr. Don A. Krause, Manager Professional and Scientific
Staffing. You may expect prompt attention.

LITTON SYSTEMS, INC.

GUIDANGE AND CONTROL SYSTEMS DIVISION
5500 CANOGA AVENUE, WOODLAND HILLS, CALIF.

Guidance Sysfems » Control Systems » Compulers « Computer Components
An Equal Opportundy Employer

BURNDY

MAKES ALL TYPES OF ELECTRICAL

CONNECTORS

Performance, reliability, installed cost give HYFEN® |
the EDGE-ON?" all other printed circuit connectors.

@ bifurcated undulating accordion spring
assures multi-point contact.

€ shortest front-to-back dimension avail-
able—lightest in weight—no insulating
sleeves needed.

€ closed entry face protects springs, self-
aligns warped boards.

O uyriP~ contact tips (straight shank-

solid barrel) have multi-point contact sur-
faces, independent detent locking action.

© gold plated, crimp-type, snap-in remov-
able HyTIP contact tips with insulation grips

take single or multiple leads.

© closed entry on wire lead side prevents
probe damage.

© 1 or 2 wire leads for each board posi-
tion on each side. Additional features: avail-
able in 3 sizes—15, 22, and 43 positions;
low board insertion and withdrawal forces;
dry circuit as well as power applications;
commoning clips and jumpers available for
joining circuits; polarizing key available
without loss of any contact position for pre-
notched or unnotched boards. Meets ap-
plicable military specifications.

Bandomalic avtomatic installation machine makes installed costs
fower than less refiable connectors.

BURNDY

Morwalk, Connect. .
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What militarized recorder can capture ali ‘the noise in the air untn 4 Mc? AMPEX FR-800

Meet the FR-B800—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 RFIl spec MIL-1-26600, class 3. In fact, every
component has been made to military specifications.
Every circuit designed for military reliability require-

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
City, Calif. Worldwide sales and service, 1

| AMPEX |

on target with turbo prop power. .. and continuing to lead the way to greater engine power and effi-
ciency. Today Allison is advancing the state of the art and extending turbo prop capabilities to meet
urgent military requirements involving longer range for cargo planes, longer time-on-station for Anti-
Submarine Warfare craft, shorter take-off runs. If you'd like to get that kind of on-target performance
in your aerospace or nuclear programs, zero in on Allison Division of General Motors, Indianapolis, Indiana.

Allison

ENERGY CONVERSION IS OUR BUSINESS
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you get an

at bap

At B & P that “"extra” is found in
our capability and experience

in the design, fabrication and

assembly of lightweight and
space age metal products.
May we have the opportunity
to work with you?

An example of our
capability is shown here
in the manufacture

of lightweight close
tolerance satellites and
instrument cans.

B & P has made
satellites for several
space projects,

Write today for your
copy of the new

36 page illustrated
booklet entitled,
"Countdown'"
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Here are the electrical test results of a brand new
Fairchild transistor recorded on an IBM card:
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Here are the results of the same test on the same
transistor—after 10,000 hours in use:
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No change. That's progress.
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EDITORIAL

Sputnik to Schirra

The space age celebrated its fifth birthday last week.
The interval between the first orbit of the Soviet Sputnik
| and the flawless 9-hr, flight of Cdr. Walter Schirra, Jr.,
i his Sigma 7 Mercury capsule was just a day short of
five years. During that period space technology has made
astonishing progress, although it is still in its infancy
technically as well as chronologically. Nine men have
survived space flight, seven of them orbital ventures, Tel-
star 1s carrving intercontinental television programs, Tiros
is mapping the world’s weather, Lunik has photographed
the dark side of the moon, Mariner is extending man’s
ficld of knowledge to Venus and scores of space probes
of many nationalities have added immeasurably to man's
knowledge of his universe (see p. 54).

How many of even the rosiest space prophets’ pre
Sputnik predictions have already come true! How much
of the supposedly “practical realistic” critics’ pessimism
has been proved false once science and industry were un-
leashed on space technology! And how close the moon
looks now with Soviet and U. S, metal already impacted
on it and two powerful nations pushing full throttle to
land their own men on its surface within this decade.

Soviet Bioastronautic Lead

Man in space is still the kev to mastery of space, al-
though a broad program of scientific exploration is neces-
sary to provide a fiirm technical foundation for man's
long-term use of space. The Soviet program has been
oriented from its imception toward adding space to man’s
useful environment. The United States’ program, in con-
trast, was conceived of as primarily a pure science venture
with man entering 1t as a somewhat reluctant after-
thought. Thus it 1s not surprising that while this country
has studded its space technology with a wide variety of
unmanned satellite achievements such as Tiros, Telstar
and Samos, the Soviets still enjov a substantial lead in
theirr manned space achievements, and in the sciences
necessary to support this effort, such as bioastronautics.
The Soviet superiority in rocket boosters, enabling them
to put manned space capsules at least twice as heavy as
Mercury into orbit, has been freely acknowledged by
U. 5. experts. But the Soviet lead in bioastronautics is
probably even greater than i boosters and the U.S.
shows little mmclination to close this gap.

Theretore, their concern with the problems of weight-
lessness in a space environment even after the successful
31-day flight of Maj. Nikolavev in Vostok 3 and the three-
day orbit of Lt. Col. Popovich in Vostok 4 is of real
sigmhceance (see p. 38). Recent papers delivered by
Vassily Pann and V. 1. Yazdovsky in Levden, Holland,
and Varna, Bulgaria, make it clear that the yvearlong in-
terval between the flight of Maj. Titov in Vostok 2 and
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the launching of Vostok 3 was caused not only by the
necessity of solving the vestibular disturbance problem
experienced by ‘litov but also by the need to broaden
the whole scope of their bioastronautics program, includ-
ing new methodology and instrumentation to gather data
on the problems that lie ahead for prolonged functioning
of man in space.

T'he methods, including both physical training of the
Soviet cosmonauts and practice in training their vestib-
ular systems to cope with the disorientation effects of
weightlessness, that proved successful for Cosmonauts
Nikolayev and Popovich were truly ingenious. It must
have been quite a sight to see these tough fighter pilots
executing ballet pirouettes for vestibular system exercise
in preparation for their flights,

[t 15 also significant that both Vostok 3 and 4 carried
a wide variety of biologicial specimens in addition to the
cosmonauts and that the two men were required to per-
form experimental work in bioastronautics in space for
the first time.

The Soviet priority on man in space may have several
implications, but its military significance is obvious. Even
Soviet official commentators are no longer reluctant to
make this clear.

Cdr. Schirra’s superb flight in Sigma 7 was a good
measure of how well the U.S. man-inspace program
progressed once it received some official support and
solid funding. The Mercury program has built a tre
mendous  foundation for future U.S. manned space
efforts but it has been handicapped by its late start and
the booster limitations of the man-rated Atlas, although
that vehicle has logged a remarkable reliability record
in the Mercury program.

U.S.-Soviet Efforts Contrasted

One yardstick by which the relative progress of the
U.S. and USSR manned space programs mav be meas-
ured is the fact that at the end of the Mercury program
next year its final 24-hr. mission will only equal the
performance over a vear ago of Maj. Titov in Vostok 2.

We still trail in this race and will continue to do so
for another several years. But this is hardly the time to
develop faint hearts or soft funding for our own manned
programs, It is the time to press on at maximum pos-
sible pace, to cut as many bureaucratic corners as possible,
and to utilize our technology to its fullest. Then, slowly
at hrst, but faster as the nish looms closer, we may over-
haul the Soviets not only in the race to the moon but
also in the broader goal of controlling space for peaceful
purposes and denying it to anybody who wants to use it
to impose his will on all the world.

—Robert Hotz
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WHO'S WHERE
In the Front Office

William L. Maxson, Jr., president, Max-
som  Electronics Corp.,, New York, N.Y.,
succeeding Joseph A. Frabutt, resigned.

John C. Barnes, vice president-enginecr-
ing, Hycon Mfg. Co,, Monrovia, Calf.

Dr. Emnst H. Krause, a vice president.
Acrospace Corp., and gencral manager of
the mnewly  established San Bernardino
(Calif.) Operations.

Llovd L. Kelly, executive vice president,
Link Division of General Precision, Inc.,
Binghamton, N.Y., and Dr. John M.
Hunt, senior vice president-technical direc-
tor,

Wesley A. Peterson, vice president,
Land-Air, Inc., a sobsidiary of Dynalec
tron Corp., and general manager of Land-
Air's Instrument and Electronics Division,
San Leandro, Calif.

Dr. F. H. Bratton, vice president-re-
scarch, G. T. Schjeldahl Co., Northfeld,
AMinn,

George C. Stewart, vice president-Eastern
representative, Air Logistics Corp,, Pasadena,
Calif., with offices in Washington, D, C.

A. H. Sonnenschein, vice president, Fed-
cral Scientific Corp., New York, N. Y.

Arthur E. Thake, vice 11]'!.'!-iifh.']']bli!l‘l:l'tllf:]-['-
turing, Consolidated Vacuum Corp., Roches-
ter, N.Y.

Air  Commodore Cyril John Roderic
Salmon, Semor Air Staft Othcer, RAF.
Maintenance Command, with acting rank
of Air Vice-Marshal,

Karl W. Dahlem, assistant vice presi-
dent of public relations, American Airlines,
Inc. Also elected assistant vice presidents:
Scott C. Whitney for state and com-
munity affairs (New York), and George A.
Warde for base maintenance (Tulsa).

Walter §. Boone, Jr., executive vice
president, Scope, Inc, Falls Church, V

G. J. Hunt, vice president-sales, Cinch
Manufactoring Co., Chicago, 111,

Lawrence ]. Straw, corporate vice presi-
dent-marketing, American Electronics, Inc.,
I"ullerton, Calif,

Robert J. Trivison, vice president, Cres-
cent Engineering & Research Co,, El Monte,
Calif,

Honors and Elections

Rﬂp. Oren Harris (D.-Ark.)), Chairman
ot the House Committee on Interstate and
Foreign Commerce, has been named re-
cipient of the Air Trafhic Control Assn.'s
Medallion Award for legislative leadership
m air safety in recognition of his co-author-
ship of the Federal Aviation Act of 1938,

Robert H. Widmer, vice presidentre.
scarch and engineering of General Dyna-
mics/ Fort Worth, has reccived the Ameri-
can Socicty of Mechanical Engineers’ Spirit
of St. Lounis Medal for 1962 in recognition
of his role in the design and development
of the B-38 Hustler bomber,

Albert J. Kullas, director of engineering
for Martin Co.'s Denver Division, has been
appointed chairman of the National Aero-
nautics and  Space Admimstration’s  Re-
search Advisory Committee on Missile and
Space Vehiele Structures.

(Continued on page 118)

WNDUSTRY OBSERVER

> Full-scale model of Aerojet-General Corp.'s propulsion svstem for the
Apollo service module is being test-fired in runs up to 50-sec. duration in a
series of sea-level tests at Azusa, Calif. Purpose is to determine performance
and material properties, including thrust c!mmhu ablation charactenistics.
Projected to have a reliability factor of 0.9999, the engine is approximately
12 ft. long and is designed to develop approximately 22,000 1b. thrust at
altitude. Nozzle will have an unusually large exit plane diameter and
gimbaling action of =10 deg. Titan 2 propellants will be used, as well as a
modified Titan 2- -type injector,

> Japanese government is planning to establish a space development agency,
probably in Fiscal 1964, Kappa-8 sounding rocket recently was launched
successfully at Kagoshima Space Flight Center, at southern tip of Japan.
Yugoslavia already has purchased the Kappa-8 from Japan, and other countries
have expressed interest,

® During recent Army and Tactical Air Command Swift Strike 2 maneuvers
in the Carolinas it frequently required 24 hr. to obtain, process and distribute
acnial recomnaissance photographs showing deplovment of fast-moving forces,
a situation which shocked some Pentagon observers. Maneuvers were
intended to demonstrate mobility and fuid-sitnation fghting.

P Japanese Defense Agency six-man mission is in the United States for
discussions with Hughes Aircraft, General Electric and Litton, the three
finalists in a competition for the Base Air Defense Ground Environment
(Badge) system, Japanese equivalent of the U.S. Sage system. Contractor
probably will be selected early next month, Each U.S. company is teamed
with a Japanese avionics firm for the project.

» Weather Bureau officials are interested in a Navy proposal for a system
of surveillance satellites in a medium-altitude equatorial orbit which could
provide television pictures of large portions of the earth’s oceans. Coverage
would show weather conditions and disposition of shipping.

® Air Force may substantially increase the funding for its satellite inspector
(Saint) program, perhaps doubling the funds originally earmarked for the
program during the current fiscal year. Additional money is expected to
cover more extensive satellite 5}'stmm testing and some non-contractual
changes made in the program since its inception.

» Lawrence Radiation Laboratory at the University of California has com-
pleted a preliminary inquirv in the rocket industry and is expected to issue
a request, probably this month, for a proposal for a single- or two-stage

booster, It will be built of existing hardware and will carry a 100-1b.
pavload to an altitude of about 250 mi. for nuclear radiation measurements.

> National Aeronantics and Space Administration probably would be
receptive to trmnmg Japanese space pilots should a program develop in that
country for readying astronauts for future roles in space exploration.

> USAI' Special Weapons Center at Kirtland AFB, N.M,, lanning an
analvtical *;tuch program to predict accurately the cffects of 1-.;!.h: lite nuclear
auxiliary power (Snap) svstem radiation on the nl}emtmn;ﬂ lifetime of a
satellite avionics pavload. Prediction of radiation flux is to include energy,
angular distribution, build-up, hardening, scattering and secondary sources
of radiation in spae:ecmft using nuclear power.

» Air Force is expected to select a contractor next week for its multi-million-
dollar aitbome geodetic mapping system, USQ-28 (AW Aug. 20, p. 23).
Leading contenders for the contract are Acronutronic Division of Ford
Motor Co., General Precision, Minneapolis-Honeywell and Nortronics.

> USAF will soon launch a Discoverer satellite from Vandenberg AIB,
Calif., equipped with special experiments to measure degradation of solar
cells in the intensified radiation belt created by the July 9 high-altitude
nuclear explosion (AW Oct. 1, p. 24).
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Washington Roundup

Soviet Nuclear Airceraft !-:u“m'it.-t Russia’'s nuclear-powered aircraft program has been r}'ﬂri::uh:c! from an
experimental program based near Moscow to development of an anti-submarine warfare
system, with work being done i the Dolan nuclear research complex near Semi-
|}1!t{'i1hL Goal of the new program is an anti-Polans submarine weapon svstem with
sufficient range to reach Polans cruising areas, cnough pavload capability to carry
large clectronic detection gear and nucleat depth bombs, and endurance that would
allow it to stav on station as long as possible.

Large, delta-winged Bounder bomber is still being used in the nuclear research
program, but a new “version of this aircraft has appeared i the Soviet Union with
new and larger jet engines than those displaved at the Tushino air show in July of
last vear (AW July 17, p. 31). New engines are estimated to be in the 35,000 to
40,000-1b. thrust class and should give tlw Bounder Mach 2-plus performance,

Defense Sceretary Robert MceNamara has ordered that the Air Force Scientific
Advisory Board—which now has :]ppm:.inmh,h 175 members—be eut about in halt and be
made responsive to his requirements as well as to Us, AIF's,  Aar Foree Secretary Boerene
Zuckert has agreed. This is due to be announced at the board’s fall ELHLTII meeting
at Brooks AFB, San Antomio, Tex., on Oct. 25-27.

Theme of that meeting is nulltln man in space. The tentative agenda includes
a 40-min. talk on Defense Department’s five-vear space plan by John Rubel, deputy
director of defense rescarch and enginecring. and discussion groups on topies including
unigue military manned spacecraft missions and Soviet military space capability for
the nest decade.

Science Board Changes

Wateh for Air Foree to reverse its decision to buy Vertol 107 turbine-powered
helicopters for its SOR-190 long-range utilitv helicopter requirement (AW June 11,
p. 28) and switch to the Sikorsky 1188-2. Decision will not be announced until after
the November elections. Problems on deliverv schedules and price caused the change
in vehicles for the missile site and Texas radar tower support mission,

r Intramural ficht appears to be brewing in the Ofhice of the Secretary of Defense
Internal TFX Sll‘llgglﬂ over the bi-service II{] tactical hghter hgﬂu time for selection of a single develop-
ment and production source draws near. Defense Research and Engmeenng ofhcals
feel Hu,'n liave ol ded the L]J._[LI!IIL]HEH]][’-. tf ]]"\. requirements i such a wayv that
the weapon svstem will be technically sound and that there will he onlv about a
15% difference between the USATF and Navy versions (see p. 37). Thev want the
project mitiated as soon as possible.
But the program review offices under Assistant Sceretary of Defense (Comptroller)
Churles ]J. Hitch are arguing that the cost-cffectivencss balance of the TFX does not
warrant development of such 2 sophisticated mireraftt and the allied parts of the
weapon  svstem,  Most of the cost-effectiveness review 15 performed under Deputy
Assistant Secretarv (Programing) Hugh NMeCullough o the directorates for svstems
planning and svstems .-H.]_'l]j'.'.lil'l-.-- In th'.,- latter, headed by Alain Enthoven, a team of
Dr. Dicter H. Schwebs, Victor K. Hevman, Dr, Jacob A. Stockhsch and John E.
Keller perform what amounts to technical reviews of DDRE&EL's technical reviews.
s TFX is not the onlv issue. The Enthoven team has gone directly to the services
AD“'ANCED SATELLITE REPEATEHS are the result of three years Elf con and to contractors to obtain information on a varietv of aircratt and allied programs.
The services have taken advantage of this to trv to change what thes E'H]IHHJLI' unfavor-

All Bendix space communications equipment undergoes extensive qualifications and acceptance testing in thermal-vacuum environmental chambers.

tinuing development to improve efficiency, stability, thermal balance, size, and able recommendations coming from DDR&E.
; o i . . : I President Kennedy | | Rep. David S. King, Utah Democrat who
weight. This is one of the many space projects at the Bendix Systems Division, Solid Political Issue i e fhe Smate st bt by Rosilien Wilae ¥, Bounett. that te il
]nn}-. into whether money appropriated for luree solid rockets can be awarded as
where engineering opportunities exist from initial electronic and space vehicle contracts before November clections (AW Oct.'1, p. 16), King also said Tast weck

m i PIess release that he “sewed up i final commitment” tor an award to Thiokol
(see p. 30) “in a personal wvisit with President Kennedv,” which he said was the

design through assembly and field operations. Write or call Personnel Director, third he has had relating to missile and space work
U. S, Strike Command has been asked to study Army proposals for radical increases
Bendix S}FStemS D]U[S]ﬂﬂ' Ann Arh{jr, M|Ch|gan_ar| eq ual ﬂppc}]’tunﬁy em p]c}yer_ in tthL.Jl air programs and an Air Force review of these proposals before Secretary

McNamara gives them a hnal going over. Armv's lactical Awr Support Ilu[mrf.uuntu
Board, headed bv Lt. Gen, Hamilton Howze, offered five plans for streamlining Army
air forces, based on varving priorities. The most expensive would boost the cost of
Armv's ive-vear aviation package from the current $1.6 billion to $5.4 billion.
Air Foree's counterpart hr}.m], headed by Lt. Gen. Gabriel P. Disosway, took
exception to Army's use of such tactical transport aircraft as the de Havilland AC-]
Caribou and its turboprop follow-on (see p. 30), and the Grumman AQO-1 Mohawk
WHERE IDEAS reconnaissance aircraft (see p. 37), saying USAF should operate them. It also took
UNLOCK milder exception to what it called over-emphasis on helicopters to the detriment

Bendix Systems Division b what | 1
THE FUTURE of VTOL and STOL aircraft. —~Woashington Staff

AVIATION WEEK and SPACE TECHNOLOGY, October 8, 19462 25



: 7
MA-8 LIFTS OFF from launch pad in phato at left. Center, Atlas ares over the Atlantic. Vapor trail extends from Atlas booster in photo at

right. The six-orbit flight lasting 9 hr. 14 min.,

was termed flawless by NASA officials.

Flawless MA-8 Flight Advances Mercury to Day-Long Mission Next Year

Cape Canaveral—I'lawless, six-orbit
Mercury Atlas-§ flight by Navy Cdr,
Walter M. Schirra will allow the Mer-
cury program to move directly to its
final objective—a 24-hr. mission—with
only minor changes necessary in the
basic capsule.

Cdr. Schirra and lus Sigma-7 capsule
were launched at 8:15:11 am. EDT
from the Atlantic Missile Range m the
smoothest countdown vet conducted for
a manned fight., He landed 9 hr. 14
min. later, after traveling 160,000 ma., at
5:29 p.m. (EDT), 330 mi. northeast of
Midway Island in the Pacific, five miles
from the center of the primary six-orbit
recovery zone, His flight was the long-
est U.S., manned space mission, and
was conducted primarily as an engiecr-
ing test Hight designed to assess systems
operations and conservation of consum-
ables. Apogee was 176 mi., pengee 100
mi., period 85.9 min., and inclination
32.5 deg.

From an engineenng standpoint,
Cdr. Schirra experienced none of the
systems problems reported by Manne
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Lt. Col. John H. Glenn in MA-6, and
Lt. Cdr. Scott Carpenter in MA-7, par-
ticularly in excess usage of reaction
control fuel, Schirra l].id S0% of his
fuel remaining when he began his re-
cntry maneuver.

Immediately after Schirra was picked
out of the water by the aircraft carner
Kearsarge, Mercury Operations Director
Walter L Williams said the flight was

“perfect . ., there were no *.-.IHI:L'LTIH
dificulties whatever . . . there were no
psvchological difhiculties.” Williams said
success of the flight will move Mercury
to the dav-long mission. This means the

second six- ur}ni ﬂl“[ll’ will be canceled
(AW Dect. 1, p. 22),

MA-8 Coverage

Aviation Week & Space Technology’s
coverage of the Mercury Atlas-8 mission
was provided by Space Technology Editor
George Alexander at Cape Canaveral and
West Coast Editor Irving Stone in
Honolulu,

Primarv change in the one-day cap-
sule will be removal of the 75- ”1
periscope. Weight of the periscope will
be replaced by environmental oxvgen,
reaction control fuel. and suit coolant
water . (See box p. 29.)

Schirra was able to end his orbital
mission with a large amount of fuel
remaining because he spent a consider-
able portion of lns Right dnfting, that
is, using only limited or no positive con-
trol of his attitude.

Drifting flight, a major experiment
of the MA-5 mission, was accomplished
i two phases; limited and full. He
spent 118 mm. i full dnft and 18 min.
in limited drift.

Limited dnft began at about 11:15
a.m. EDT, shortly atter Cdr. Schirra
entered his third orbit, Duning his first
two orbits, the pilot had exercised all
four modes of the attitude control sys-
tem—automatic, fy-byv-wire, rate stabili-
zation and manual proportional.

[n limited dnft, the automatic mode
of the control svstem was locked out
and the Mercury capsule was allowed
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to swing around any of its three axes,
within the 30-deg. limit of the auto-
matic system’s gyvros. Had the capsule
started to exceed this 30- deg. limit, the
pilot could have brought the capsule
back to its correct .|Hitl1dL by using
any one of the three modes actu: ted
by his control stick, or by reverting
to the automatic method.

When no severe rates along any axis
were noted during limited drift, Schirra
went into full dnft during the fourth
and fifth orbits and shut down a num-
ber of systems to conserve electrical
power.

The systems shut down were the
automatic stabilization and control sys-
termn (ASCS), which was turned off com-
pletely and its gvros caged; the alter-
nating current l}m and the C- and S-
band beacons, For long periods during
the fourth and fifth urh[h the Sigma-7
spacecraft was beyond reach of trtLLuw
stations in the South Atlantic and the
mid-Pacific and so telemetry systems
were not wused, conserving electric
POWET.

Full drift flight was not permitted
during the transitions from third to
fourth and from fourth to Gfth orbits,
because of the possibility that the Hight
might have had to be terminated and
the capsule would have had to be i the
right attitude for firing of the retro-
rockets. Coming up on the end of the
third and fourth orbits, therefore,
Schirra re-instated the control system,
pitched his capsule up 34 deg. above
the local honzontal and prepared to
initiate the retro and re-entry sequence,
should it have been commanded by the
Mercury Control Center.

When he received authority to pro-
ceed on to the fourth and Gfth orbits,
Schirra again shut down the ASCS con-
trol mode and the other systems de-
scribed above and reverted to full dnft-
g flight once more. Prior to shut-
down, the pilot had planned to induce
the capsule into a slow tumble along the
pitch axis and to study the possible
physiological effects of the slow tum-
bling motion.

Purpm;c of the drifting flight experi-
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ment was to conserve hydrogen peroxide
fuel of the control system, so that it
would last throughout the six-orbit
flight, and to determine what moments
of inertia might cause attitude changes
in a freely drifting body. Mercury pro-
gram officials were interested in the
rate and direction of these moments and
their possible effect on the pilot's capa-
bility to execute programed tasks.

Had an emergency situation arisen
during full drift flight, Schirra would
have had to use one of the three stick-
actuated control modes, because of the
warm-up time required by the gvros in
the automatic system.

Schirra was credited for the eco-
nomical management of the control
system’s fuel aupphm Preflight require-
ments established by "'-.|L|Luu program
officials called for a minimum of 45%
hvdrogen peroxide remaining in the
control system’s tanks at the end of
three orbits before an afhirmative deci-
sion could be granted to try for six, At
the beginning of the retrofire sequence,
the Iq.qulr{.nmit was 35% ot tuel re-
T]L!I.:I'Ill'lg

Nearly four hours after lift-off, Schirra
had used only about 10% of his control
fuel and had approximately 809 left in
the two independent tanks as he begar
re-entry.

The fly-bv-wire mode of the control
system was modified by the addition of
a panel switch, which—when thrown—
locked out the high 24-1b. thrust jets.
This permitted the pilot then to use
the one-pound thrusters without fear of
repeating Scott Ldr]nntuh experience
during the MA-7 flight of accidentally
tr:gg{:rmﬂ both th:, ]1igh and low thrust-
ers simultaneouslv. Carpenter duplf:tml
his fuel duning his flight (AW May 28

. 26).

Because of difhiculties experienced by
Carpenter with the vaw reference sys-
tem, the MA-S pilot was called upon to
test his ability to determine vaw posi-
tion through a reticle on the window
and to I:'{.iIrLLItL these observations with
panel instruments.

On the sunlit side of the earth,
Schirra selected a recognizable terrain
feature, then vawed his spacecraft. By
looking out the capsule window and by
using the periscope, he then attempted
to hrmﬂ Sigma-7 back to its original
attitude.

On the might side of the earth,
Schirra was to have used a star or star
fhicld as his reference point. Carpenter
reported difficulties in aligning his cap-
sule along the vaw axis, especially as
light « diminished.

In other experiments, Schirra was to
look for the ignition of three high-
intensity flares while his craft passed
over Woomera, Australia, and the light-
g of 3-milhon candlepower electric
iamps while fiving over Durban, South
Africa, Because of broken clouds and
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Martin Has Nova Study

Wiashington—Martin - Marietta Corp.
has received a $300,321 contract to con-
duct the two-part study of Nova launch
vehicle facilities (AW Sept. 24, p. 34).
Fifteen companies submitted bids in the
competition.

First part of the study will develop
preliminary information on facilities re-
quired for the most promising Nova
configurations, and will be due Dec. 14.
Second part, to be due next May, will
make a detailed analysis of each promis-
ing launch concept.

rain over Woomera, the pilot reported
he saw the three flares as a single block
of light in the first-orbit experiment.
As he passed over Durban during his
fifth orbit, cloud cover prevented him
from seeing the lamps. Schirra reported
that he did see the lights of Perth,
Australia, as the people there tumed
on their lights for him as thev did for
Glenn.

Two ofhicers on the Indian Ocean
tracking ship, Coastal Sentrv, reported
a visual sighting of the Sigma-7 space-
craft as it passed over the vessel at
approximately 12:57 p.m. on a bearing
of 270 deg. from the ship. The sight-
g, the ofhcers said, correlated with
tracking plots. They said the spacecraft
appeared brighter than Venus.

The MA-8 pilot also carried a hand-
held 35-mm. camera similar to the one
used by Glenn last February and at-
tempted to take photographs of moun-
lains, fault zones, voleanic fields, meteor
impacts, glﬂcims and other terrestrial
features of interest to NASA’s Goddard
Space Flight Center.

The pilot carried food in both paste
and cube form and ate during the third
and fifth orbits. Food paste consisted
of a mixture of beef and vegetables and

eaches and applesauce in tubes. Cube
ood consisted of chopped almonds,
compressed fruit and nut bars, fruit
cake and ginger bread. Six pounds of
water, contained in two fat bottles with
extendable tubes, also was carried in the
spacecraft,

MA-8 also served as an orbiting test-
bed for an experiment with various
ddvanced heat-protective materials. The
material shingles were provided by Avco
Corp., NASA's Langley Research
Center, McDonnell Aircraft Corp.,
kmerson  Electric, Chance Vought
Corp. and General Electric.

Goddard Space Flight Center in-
stalled two emulsion packs, each weigh-
ing about one pound, on either side of
schirra’s couch to study radiation 1n
space at the altitudes flown by Sigma-7.
Of particular interest to Goddard was
the energy spectrum of low-energy cos-
mic ray particles, high-encrgv gamma
ravs and rare particles.
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Only one hold was encountered in
Schirra’s countdown and this was oc-
casioned neither by the McDonnell
capsule nor the Atlas boosters, but by
a tracking radar at Grand Canary Island
station. The delay lasted only 15 min.

The pilot was awakened at 2:40 a.m.
(all times given here are EDT), ate
breakfast at 3:10 a.m. and underwent a
preflight physical examination by
I'light Surgeon Capt. Howard K. Min-
ners, USAF physician. By 4:25 a.m., the
pilot had his bio-sensors attached and
had donned his suit. Schirra left hangar
5 at 5:04 a.mn., armrived at Complex 14
at 5:23 and entered the capsule at 5:47.
Hatch-sealing procedures began at 6:20
and were completed by 6:30.

During Schirra’s first orbit, Mercurv
Control Center said he transmitted a
blood pressure reading almost nimmedi-
ately atter capsule separation and tum-
around. At 9:05 a.m. EDT the center
said it had lost body temperature meas-
urements and was watching Schirra’s
over-all condition and swit temperature
closely for signs of overheating. One
source said that the measurements were
lost just prior to launch.

Like Carpenter before him, Schirra
had a problem with the suit’s inlet tem-
perature control. This 15 a dial num-
bered from 1 to §, and the number
selected controls the amount of water
passed over a heat exchanger—the higher
the number the more the water and the
cooler the suit,

One observer said Carpenter ran up
and down the scale rapidly in attempt-
ing to adjust suit inlet temperature, but
that this method risked freezing the
water on the exchanger. Schirra was
understood to move along the scale
more slowly, going from a setting of
5.5 up to 8.0 in half steps. He hnally
settled around 6.5 to 7.0, and the tem-
perature was declared to be no longer a
problem at around 11:05 aan. Ground
controllers brieflv considered ending the
mission after one orbit.

Highest suit temperature was re-
ported to be about 5810 and it scttled
out at around 741" after the early part of
the fight.

After the flight, Dr. Minners reported
that Schirra’s heartbeat ranged from 60
to 120 beats per mum. over the course
of the entire flight, but averaged in the
mid-60"s most of the time. Breathing
ran from 15 to 20 mhalations per min-
ute and blood pressure was normal.

During the first orbit, which was
completed at 9:52 am. EDT, Schirra
exercised all attitude control svstem
modes. Toward the end of his first orbit,
he pitched his capsule down 75 deg. to
see the flare expennment conducted at
Woomera, Austrahia.

During his second orbit, Schirra said
that he “too saw fireflies,” and that by
banging the side of his spacecraft, he
was able to cause their appearance.

Coupled with Carpenter's similar ex-
peniment,  Schirra’s  expenence  gives
credence to the theorv that the particles
onginate on the capsule itself.

aigma-7 entered its third orbit at
11:23 am. Toward the end of this
orbit, Schirra went into limited dnft
flight. When told by fellow Astronaut
Virgil “Gus” Grissom that he had ten-
tative approval from Mercury control
to go for six orbits, the pilot responded:
“Hallelujah.”

Fourth orbit, beginming at 12:
p.m., and the fifth, beginning at 2:
p.m., were spent in full drifting flight.
There was some motion around cach
axis. One NASA spokesman said the
capsule passed over Southern California
m a nose-down attitude, but that the
motions around each axis appeared to
be random and revealed no clear-cut
pattern. Performance of General Dy-
namics/ Astronautics Atlas booster was
smooth and well within tolerance lim-
its. Booster engine cut-off was about
2 sec. earlv and sustainer engine cut-off
about 10 sec. late to compensate for
the shorter booster burning time. Or-
bital injection velocity was 17,560 mph,,
about 20 mph. faster than planned, but
again well within limits.

A new, high-frequency (HF) antenna
was installed on the base of the retro-
rocket pack to improve communications
with ground-based stations. Mercury
program officials were pleased with its
operation.

The antenna, basicallv a dipole, con-
sisted of two scparate flat strips of
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Interstellar Missions
Cincinnati, Ohio—=Interstellar mission

I times of less than 50 years now appear |

theorctically possible with multi-staged
vehicles and either fission or fusion pro-
pulsion systems,

But practical engineering problems,
described in the third symposinum on Ad-
vanced Propulsion Concepts here, may
limit the capability of these very-long-
range vehicles,

A typical radiator might have an area
of 1 sq. mi., radiating from both sides,
secording to D. F. Spencer and L. D.
Jafte of Jet Propulsion Laboratory. Ex-
tremely  high levels of magnetic field
strength—on the order of several hun-
dred thousand ganss—might be required
to confine the plasma produced for

power. Waste power, the losses in the
system because of its inefhciency, would
be enormous.

Major engincering problems remain in
all advanced space propulsion systems,
according to Spencer and Jaffe. Detailed
development of systems using electrical
propulsion is currently waiting for the
extension of research into major areas
where the problem list is still long and
the answers are not in sight.
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beryllium, curled hrst along its long-
tudinal axis to form a tube. It was then
straightened out and curled up like a
roll of paper. After separation of cap-
sule and booster, the strips snapped out
to their full 13 ft. § in. lengths, and
then carled into a tubular shape.

Problems were reported at various
times in the communications between
the MA-§8 spacecraft and different
ground stations, but these were at-
tributed to atmospheric conditions and
not to any equipment malfunction
cither aboard the capsule or in ground
stations,

The decision to go bevond three or-
bits was based primarilv on the fact that
30 min. earlier, the pilot still had 907
of his reaction control fuel remaiing,
At 2:09 p.m,, still in drifting flight, his
fuel was still at 90%.

During his fourth orbit, which was
completed at 2:16 p.m., the Sigma 7
spacecraft was rotating slowlv, Schirra
told Hawan the island area was “very
beautiful,”

Cdr. Schirra told Flight Director
Christopher C. Kraft he was enjoying
his Higilﬂ'. and Kraft advised the pilot
where to look to attempt to spot the
Lcho satellite.

(On the ffth orhat, Schirra was sched-
uled to take cloud cover photographs
for a 20-min, period, and to eat semi-
solid peaches squeered from a tube.
The MA-8 pilot began his sixth and
final orbit at 3:44 p.m.

I"inal §9-min. orbit was spent going
over the re-entrv checklist, most cnti-
cal item of which was orienting the
capsule at the 34-deg. re-entrv angle
for the retrofire maneuver. Cadr.
Schirra fired his retrorockets at 5:07
p-m. Although Mereury control said
there was a 2-sec. delay in this mancu-
ver, the Sigma 7 capsule came in pre-
ciscly on target, within hve miles of
the prime recoverv force flagship, the
carrier Kearsarge, which was steaming
with its destrover force about 330 mi.
northeast of Midway.

Pacihic tracking ship Watertown
tracked the capsule through re-entry to
landing. First visual sighting of the
capsule came at %26 p.m., and it
landed in sight of the Kearsarge two
minutes later.

On landing, Cdr. Schirra said he was
in fine shape, and he elected to remam
in his capsule until it was hoisted by
aircraft winch to the Kearsarge's deck
at 6:09 p.m. Capsule escape hatch was
blown at 6:13 p.m., and Schirra came
out after being inside his spacecraft 12
hr. 26 min.

The MA-8 pilot received congratu-
latory  telephone calls from President
Kennedy and Vice President Johnson,
The Vice President invited him to his
Texas ranch in November to hunt. The
New Jersev congressional delegation
said Cdr. Schirra will be honored at a

tion of scientific experiments, however.

Knot now have this capability.

Primary capsule changes involve removal of the periscope and the vse of a reticle
on the capsule window for vaw reference. Consumables to be added to the MA-9
vehicle are: Four pm_mr.{s of environmental oxygen; 15-1b. reserve reaction control fuel
tank; manuval switch to interconnect the antomatic and manual reaction control fuel
tanks; clectrical power batterics and one pound of lithium hydroxide to the carbon
dioxide removal system in the environmental control system,

So that the capsule will be within range of at least one tracking station and one
commund station on every orbit, the Pacific Command Ship Rose Knot will be
moved from the western Pacific station it held for the Mercury Atlas-8 mission to a
point just off the western const of South America. It is possible that additional
stations may be given a capability to commund retrofire. Five stations and the Rose

Decision to move directly to a 24-hr. mission has been based on the preliminary
results of Cdr, Walter M. Schirra’s performance in MA-S. Mercury Flight Director
Christopher C. Kraft called MA-S “the finest [flight] we've had vet.,” He praised
the pilot’s performance, saving Schirra flew the capsule “just like an airplane.”

Prime pilot candidate for the next Mercury mission is USAF May. Gordon Cooper |
(AW Oect. 1, p. 22). He would spend a considerable part of the one-day mission in
drifting or limited dritt flight. Use of these technigues apparently will eliminate the
fuel depletion problems experienced in MA-6 and MA-7 missions.

Mercury Atlas-9 Capsule Changes

Cape Canaveral—Mercury Atlas-9 mission capsule, scheduled for a full 24-hr.
orbit flight early next year, is expected to weigh about 4,200 1b.—65 lb. less than
the weight of the Mercury capsules flown so far. Weight could grow with the addi-

homecoming in Oradell on Oet. 15.

Approximate times and geographic
positions projected for Pacific retro-
rocket firings were: orbit four—contin-
geney at T+5 hr. 44 min.; three de-
grees north latitude, 140 deg. cast longl-
tude. Contingency orbit Aive—at T47
hr, 18 min,; 15 deg. north, 135 deg.
east, Orbit six—at T+8 hr. 51 ming;
23 deg. north 130 deg. east. Impact in
each case was programed for 20 to 21
min. later,

Fourth orbit retro firing would have
been due north of New Guinea and
southwest of the Carolines. Fifth orbit
firing would have been due north of
Biak and due cast of Manila. Sixth
orbit firing was south of Kvushu and
northwest of Guam.

Task force 130 was deploved m bwo
areas off Midwav Island. The Kearsarge,
with destrovers Philip, Renshaw and
O'Bannon were stationed for recovery
on fifth or sixth orbit. Kearsarge was
275 mi. northeast of Nidwav, The
three destrovers and four Air lorce
aircraft—three C-130s of the 6393rd
Test Squadron of the Ilickam-based
6594 Recovery Control  (Discovercer)
Samos capsules) Group and one 5C-54
of the 76th Air Rescue Squadron,
Hickam AFB, with para-rescuc jump-
ing team aboard—were positioned to
conform to an ellipse 200 mi. long and
44 mi. wide with the Kearsarge at the
center. Lengthwise axis of the cllipse
coincided with the first to hfth orbital
flight paths and then shifted to com-
cide with the sixth orbit fight path
when Schirra was cleared to go for six.

Destrovers Epperson, Radford and
Walker, together with the same type
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aircraft, patrolled similar ellipse along
the fourth orbit flight path until the
signal was given to go for five. Aireraft
then shifted to fifth orbit path, Two
SA-16 and one SC-54 of the 76th ARS
were on Midwav airheld as  backup,
along with a par-rescue jump team.
Pacihc Air Reseue Center under Col.
Walter F. Derck, stationed with TF130
Commander Rear Adm, Charles A.
Buchanan in Kunia Tunell, Oahu, di-
rected contingency air rescue opera-
tions.

Rose Knot, the Pacific command ship,
was 800 mi. north of Guam, between
the fifth and sixth orbital paths. Pacific
Missile Range Ships filled the commu-
nications gap between the Rose Knot
and Kokee, Kauwm, USNS Huntsville
was under the Afth orbital path and
USNS Watertown, the sixth orbital
path, with USAS American Mariner at
the apex of the triangle slightly down-
r;ulgr:,

Non-astronaut NASA capsule com-
municators on board the Huntsville and
Watertown monitored communications
from Sclarra. Astronaut Grissom  at
Kokee, Kauai anticipated being able to
commumnicate with Schirra from retro-
firmg until he landed.

Three speciallv instrumented WV-2
aircraft nfl the Pacific Missile Range
were used to extend Kokee's range. The
PMR aircraft were equipped to receive
UHF from the capsule, translate it into
HF and relay it to the Naval Commu-
nications Station in Oahu, From there
communications traveled by Hawainan
Telephone Co, lines to Kokee, Gris-
som’s communications to the cn]:nsulﬂ
followed a reverse path.
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New Study Contracts Awarded
In MMRBM Program Definition

Washington — Defense Department
has selected single contractors for the
mobile medium-range ballistic muissile
(MMRBM) program definition phase
for propulsion, re-entry vehicle and
transporter-launcher, and is expected to
name a single contractor soon for the
integration, assembly and checkout role.

Thiokel Chemical Corp. won the
propulsion award, Aeronutronic the re-
entry vehicle phase, and Goodvear Air-
craft Corp. the transporter-launcher.
ITughes ;m-:i Northrop are contenders
for the integration role.

Earlier, General Precision, Inc., had
been selected as a single source for pro-
gram defnmition phase on the guidance
and control system. The only portion of
the MMRBM program in which two
contractors will be used for program
definition is the command and control
subsystem, where contracts go to
Hughes and a team consisting of Mar-
tin and Svlvania.

The Phase 2 development contracts
arc expected to go to the same compa-
mies, if a decision is made to proceed
with the MMRBM, except for com-
mand and control. There, a single con-
tractor will be selected following the
mitial phase, expected to be completed
within six months.

The ultimate fate of the MNRBMI is
still uncertain, partly because European
nations within the North Atlantic
Treaty Organization for whom the
weapon 1s intended are reluctant to base
it within their borders or finance its de-
velopment and production. But the

VJ-101D Testhed Trials

| Testbed model of the West German
V]J-101D VTOL interceptor concept has
been undergoing tethered flight trials at
Messerschmitt’s Manching flight test fa-
cility since July, according to Lt. Gen.
| Josef Kammhuber, retiring inspector I
general of the West German air force.
Kammhuber said a first prototype of
the V]-101D could be available within
two vears.
I There are indications, however, that |
| Lt. Gen. Werner Panitzki, Kammhuber's
| successor in the top air force post, will
tuke a serions look at the program, possi-
bly canceling the interceptor project,
which has been programed as a late |
1960s replacement for the Lockheed
F-104G, because of the logistics prob-
lems that would be involved in support
of any large numbers of the aircraft.
Work on a lesssophisticated VTOL
close-support replacement for the Fiat
G.91 is expected to continue.

lﬁ =
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winning contractors for this program
dehnition phase will have the advantage
{or obtaining development funds if the
Defense Department decides to carry
the MMRBM to complehion.

Industry observers also noted that the
award to Acronutronic for re-entry
studies pushed the firm farther into a
field largely dominated by the Avco
Corp. and General Electric Co. Fair-
child Stratos Corp. of Hagerstown, Md.,
an area auﬁeriug from Ingh um:mpluyr
ment, and the lYord Instrument Co.
Division of Sperry Rand  will be  as-
sociated with Acronutronic m the re-
entry studies.

Last week's awards were announced
after DOD had narrowed the ficld to
two proposals. Losing contractors were
Rocketdvne Division, for propulsion;
Avco, for re-entry, and AMY for trans-
porter-launcher.

First Civil Sabreliner
Delivery Set in March

Pittsburgh, Pa.—Iirst delivery of a
civilian version of the North American
Aviation T-39 Sabreliner twin-jet, six-
place mulitary transport, aimed for the
business flying market, will be made
next March to Remmert-Wermer, Inc,,
of St. Louis, named last week by North
American as its first distnbutor.

The airframe manufacturer stated at
the National Business Aircraft Assn.’s
15th annual convention here that the
500-mph. Sabreliner will sell for $795,-
000 in bare-hull configuration and can
be ferried to a modification center
for installation of cabin furnishings
and  equipment. Fullv-furnished and
cquipped for allweather operation, it
will sell for $900,000 to 5950,000.

Remmert-\Werner named AiRescarch,
Los Angeles, as its \West Coast repre-
sentative to handle civil Sabreliner sales
and customizing,

William Remmert, president of the
distributor, said he already has seven
or cight prospective customers for the
Sabreliner exccutive model. A deposit
of $25,000 will be required to establish
priority for delivery,

In other NBAA activity, there was
a clear trend that the ilrgi:st share of
business airplanes sold over the next
5-10 vears will be turboprop-powered,
although a market also exists for pure-jet
aircraft in the Aero Commander 1121
class. It also appears there will be a size-
able volume of conversions of piston-
powercd airplanes in the Beech 18 class
to turboprop engines as the new power-
plants become available,

I 13 with the rank of vice admiral. Until

Caribou 2 Engine

Washington—General  Electric  T64
turboprop engine has been chosen by
the Army to power its de Havilland
AC-2 Caribou twin-engine short-takeoft-
and-landing transport. l

The Caribou 2, which will have a
five-ton payload capability (AW July 23,
p- 26), will be the successor to the AC-1,
powered by Pratt & Whitney R2000
engines, which is now in Army service
I in Southeast Asia and the continental

U.S. No contracts for the aircraft or
engines have vet been negotiated.

A hrm indication of future turboprop
conversions was evident i the hrst dis-
play of the turboprop-powered de Hav-
illand Dove, being developed by Riley
Aeronauntics of It Laml::r:l.;ﬂf. Fla.
First flight is scheduled next March,
and Rilev savs there are a half-dozen
firm orders for the new Dove.

The airplane will be powered by two
Turbomeca Astazou 2 engines with 330
eshp, It will be pressurized and will
sell for $375,000 fully-equipped with a
6-to-10 place interior and electronics,
imcluding radar.

Avco Corp. to Supply
Minuteman Mark 2

Washington—Aveo Corp. Lvcoming
Division has been awarded a $39, Eﬁ{i-
000 contract for production of improved
first generation re-entry vehicles for the
Aar l*nrec Minuteman mtercontinental
ballistic missile.

Development of the Mark 2 re- -entry
bodv was conducted at the Aveo Re-
search and  Advanced Development
Division under previously  unan-
nounced contract which amounted to
more than %29 million.

Production of the Mark 2 will be
at the Lvcoming plant in Str.ltfﬂn:]
Conn.

A second gencration Minuteman re-
entry vehicle competition is now in
progress, with proposals due at the Bal-
listic Systems Division next week.

I— Naval Air Chief
Washington—Vice Adm. William A,
Schoech, who at present is commander l

| of the U.S. Seventh Fleet in the Pacific.
| will relieve Viee Adm. Robert B. Piric

as deputy chief of naval operations for
air in November, as predicted in Aviation |
Week (Aug. 20, p. 25).

Rear Adm. Thomas H. Moorer will
become Seventh Fleet commander Oct,

recently, he was director of the Nawy's |
Long- REI‘IEE Directives Group in the
Office of the Chief of Naval Operations.

— e —————
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Explorer 14Sends Valuable Radiation Data

By George Alexander

Cape Canaveral-Explorer 14 (5-3A)
cnergetic particles satellite launched last
week was returning excellent data which
15 expected to provide new information
on the profile of the earth’s magnetic

field, the interplanetary —magneto-
'-q|ﬂler_ and geomagnetically  trapped
racdliation.

Although not designed specifically
for measuring the intensity of the arti-
fiicial radiation caused bv the July 9
U.S. high-altitude nuclear detonation
(AW Qct. 1, p. 14), Explorer 14 con-
tains instruments which can detect and
measure high-energy particles like those
which have intensified the Van Allen
radiation belt as a result of that blast.

The 89-1b., octagonal-shaped satellite
Wis Mmcmsfulh launched bv a Douglas
Delta three-stage vehicle at 5:12 p.m.
(EST) Oct, 2 from here at an an-
euliar I:I]I.‘,.‘llIl"iI_'ltJl'l to the equator of 33
deg. The flight was the twelfth con-
sccutive success for the Delta (AW
Sept. 24, p. 41), and marked the first
usec of the uprated 168,000-1b.-thrust
Rocketdvne DM-21 engine in the Delta.

Launch trajectory was comparatively
flat to achieve the desired eccentric or-
bit of 53,000 mi. apogee and 155 stat.
mi. perigee. First ephemeris was deter-
mined bv NASA to be 61,000 mi.
apogee and 175 mi. perigee. Planned
orbital period of Explorer 14 was 31 hr.
and the actual was 36 hr. 6 mn.

I'ive of the six experiments carricd
on board Explorer 14 were contained
within the 5-in. decp, 29-in. wide oc-
tazonal section of the satellite:

e Proton  Analyzer, developed by
NASA's Ames Research Center. This
unit, measuring 3 x 4 x 2 in. 15 to de-
termine the spectrum and flux of low-
cnergy protons bevond 24,000 mi. En-
crgy range to be monitored was from 2
to 2.000 electron volts, within =5%.
¢ T'rapped Particle Radiation, developed
bv the State University of lowa, to
measure cosmic ravs and different par-
ticle radiations throughout the satellite’s
orbital path. Towa State experiment
uses four Geiger counters. One, simi-
lar to that flown on Explorers 7 and 1.2,
was omnidirechional and measured 1m-
pinging protons above 20 mev. (million
clectron volts) and electrons above 1.6
mev, The other three counters are of
the thin-window type; one contained a
magnet to trap low energy electrons at
2,000 ev. and above. Two of the tubes
were to detect protons at 50,000 ev.
and above, and the third at 4 mev.
and above. Aside from the low-energy
clectron tube, the other Geiger counters
are to sample electrons at 25,000 ev.
and above,

e Cosmic Ray, devcloped by NASA's
Goddard "ipacr, Flight Center. This
unit, consisting of a double scintil-
lation telescope, a single-crystal cad-
mium sulphide detector and two con-
nected pancake-tvpe Geiger counters, is
l‘u measure, respectively, total cosmic
+ flux, proton flux above 700 mev.
dl'J:III the low- energy portion of the
alpha  particle  spectrum;  low-energy
gamma ravs, protons from 1 mev. and
mmd-:nl: particles from 10,000 ev. to
20 mev.; and proton flux above 75 mev.,
electrons above 800 ev. and cosmic rav
flux above 75 mev.
¢ [on-Electron Detector, developed by
Goddard. This device 1s to measure par-
ticle Aluxes, tvpes and energies as a fune-
tion of direction, time and position
within, above and below the Van Allen
radiation belt. Range of the ion detec-
tor is 10,000 ev. to 1 mev,, of the clec-
tron detector from 1,000 to 10,000 ev.,
and of the total energy detector from
3,000 ev. to 1 mev. for protons and
from 100 to 1,000 ev. for clectrons.
® Solar Cell Damage, an cxpenment
developed by Goddard. This expen-
ment was designed to compare the de-
terioration of P-on-N and N-on-P solar
cells when exposed directly to radiation
(AW Sept. 17, p. 32). Two strips of
P-on-N and two of N-on-P cells, 10
cells to each strip, were mounted on a
wall of the octagonal section of the
satellite. One '-.I:np of each cell tvpe
was protected by sliding 3-mil shields,

while the other strip was unprotected.

Goddard hopes to compare the radia-

tion-induced degradation of both cell
tvpes, with and without protection.
e Magnetic field, an experiment devel-
oped by the University of New Hamp-
shire to measure the magnitude and di-
rection of the interplanetary magnetic
field between 20,000 mi. altitude and
apogee, and the limit of the geomag-
netic field at an altitude of 40,000 m.
The magnetometer is mounted at the
end of a 34-in. shaft protruding from
the center of the octagonal section.

Launch window for Explorer 14 was
approximatelv one hour and was dic-
tated both by solar heating restrictions
and lighting conditions at time of apo-
gee. To reduce solar heating of the ex-
periments and electronies aboard the
satellite, the vehicle was launched on a
trajectory at a right angle to the earth
sun-line.

The resultant orbital plot prevented
the sun from striking the pavioad dur-
g third stage spin-up and coast at an
angle greater than 30 deg.

By launching between 5 and 6 pan.
(EST), Goddard was able to limit the
time that the spacecraft was within the
earth’s shadow dunng its long climb
to apogee from a possible 4.5 hr. to
roughly 2.5 hr.

Explorer 14 is equipped with four
solar paddles which were expanded as
the protective pavload fairing was jethi-
soned shortly after second staze firing.
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EXPLORER 14 (5-3A) experiments are detailed. Satellite’s expected lifetime is two  years.
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Early Inflatable Micrometeoroid
Paraglider Re-entry Tests Planned

By Irving Stone

Los Angeles—Two of the three inflat-
able micrometeoroid paraghders (IMP)
being  developed by Space-General
Corp., El Monte, Calif., for NASA's
Langlev Research Center, arc pro-
'“I‘[IIIH_I'] to be the first vehicles of this
tﬁ.}:ln: to undergo earth re-entry tnals
when they are flight-tested early next
year,

Paraglider prototype model (AW
June 4, p. 37) will undergo structural
and environmental tests late this vear
to establish compatibility with space
and re-entry regimes.

Program aims m demonstrate, in ad-
dition to re-entry glide characteristics,
the capability of the vehicle’s capaci-
tance-type micrometeoroid sensors, and
measurement of the flux and penetra-
tion properties of micrometeoroids.

Inflated IMP configuration is approxi-
mately 15 ft. long, and about 20 ft. wide
at the aft end. It includes a tubular
curved nose (apex) 20 in. in diameter,
and two tubular leading edge booms and

.!'

ARTIST'S ?EHSIEH of inflatable mmmmetenrmd paraglider (IMP), being developed
by SpaceGeneral Corp. for NASA, shows nose cone containing power supplies, pro-
grammer, instrumentation, and telemetry being jettisoned just before paraglider begins
re-entry. Sketch shows configuration of tubular structural members and sails, the latter
being covered, top and bottom, with the micrometeoroid sensors.
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a center or keel boom, each 20 in. in
diameter at the forward ends (where
they join the nose) and tapering to 8
in. in diameter at the aft ends.

Vertical, tubular section approxi-
mately 12 . long and 12 in. mn di-
ameter 15 suspended from the keel
boom, and is steadied with cables from
the leading edge booms. Maternial for
IMP’s tl'lﬂ:lf‘[lh?f. |}{;rt1ml'~1 15 Approxi-
mately 0.025 n. thick, 15 made of glass
fiber coated with sihicone resin, und 15
designed to take pressures of 14 psig.
(plus a satety factor of 3), and tempera-
tures up to 1,150F for about 10 sec

Membranes or sails, which thtncl
from the leading edge booms to the
keel boom, present an area of approxi-
mately 112 sq. ft. Sail material, similar
to that used in inflatable sections, 15
about 0.008 in. thick.

Paraglider payload is carried at the
bottom of the vertical shroud. Re-en-
try portion of the payload contains a
111I:mg¢:n pressurizing bottle, camera for
observing paraglider deployment and re-
entry orientation, beacon to permit

-\-I-—'. —

tracking while IMP 1s in space and dur-
ing its ghde to gr:'mnd* and a valving
system to maintaim a constant pressure
differential of 14 psig. between the in-
flated sections and ambient pressure
during re-entry, and a reduced pressure
of 5 psig. thereafter.

Pavload also includes a nose cone,

jcttisoned before paraglider re-entry,
which contains power supplies, pro-
grammer, instrumentation, and tele-
metry.

Weight of recoverable portion of
pavload (exclusive of the jettisonable
nose cone and its contents) 1s 45 1b. and
weight of the paraglider proper also 1s
45 1b., giving a wing (sail) loading of
0.5 psf. during re-entry.

IMP sail’s top and bottom surfaces are
covered, cach to the extent of about
100 sqg. tt., with capacitance-tvpe micro-
meteoroid sensors, which consist of hve
alternate lavers of aluminum and Myvlar,
Lavers are electricallv connected so that
both micrometeoroid impact and depth
of penetration is recorded and h:rlrsnwz—
tered to the ground.

When ]'J‘tl'_LIL"{] IMP hts m a glass-
cloth camister 13 in. in diameter and
approximately 33 in. long. The canis-
ter, which is bonded to the glider nose,
serves the dual purpose of containing
the folded paraglider and acting as a
heat shield during re-entry,

Paraglider is inflated in two steps—
first a low-pressure forming stage, fol-
lowed by inflation to the full 14 psig.
A control valve maintains this pressure
at altitude, and a relief valve pumps
excess pressure during re-entry,

Glider is trimmed to perform a
spiral maneuver following re-entry into
the atmosphere.

IMP is carried into space by a Space-
General Aerobee 150 rocket. Iiﬂ]nu ing
sustainer burnout, the vehicle is despun.
At approximately 250,000 ft., a retro-
rocket separates the sustainer from the
forward section of the rocket, immedi-
ately after finng of a shaped charge
separation system. In the separation,
the sustainer pulls a 27-in. outer skin
extension into which the paraglider can-
ister has fitted. As the sustaner falls
away, it pulls a lanvard which opens
the aft-facing canister, allowing the
paraglider to free itself. Following this,
the inflation sequence is begun.

The ghder ascends to a maximum
altitude of approximately 700,000 ft.
and remains in space above 400,000 ft.
for a total of five minutes. At 400,000
ft., on the descending part of the tra-
jectory, the nose cone is  jettisoned by
shaped-charge action and IMP is ready
for re-entry. Since the wvehicle is not
attitude-controlled, it is designed to
attain its hypersonic trim {ﬂr:n:rr:]m.mnc
5l1b:hh'} condition prior to achievi ing
maximum air and temperature loads,
The re-entry Lﬂll{iitmn occurs at a speed
of approximately 5,500 fps.
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DOD Prepares Conflict-of-Interest Code

By Philip J. Klass

Washington—Basic principles for a
conflict-of-interest conduct code which
will be applied to organizations en-
gaged in Defense Department-spon-
sored research and development pro-
grams are taking shape in the Pentagon.
Current emphasis is on converting these
principles into unequivocal legal lan-
guage to permit them to be apphed rou-
tinely by contracting officers.

The formulation of such a code by
various government agencies was di-
rected by the President, based on rec-
ommendations in the Report on Gov-
ernment Contracting for Research and
Development, prepared by a committee
headed by Budget Bureau Director
David Bell (AW Mav 7, p. 33).

Most difficult portion of the problem
for Defense Department is to define
conflict-of-interest as 1t applies to com-
panies that serve as technical adwvisers
or help prepare svstem specihcations
during the initial program dehnibion
phase, and then want to compete later
for hardware production contracts.

Two basic principles are guiding

DOD in preparing its code:
® No company should be tempted to
slant the technical adwvice it gives n
the hope of gaming a tnlnpctltlw ad-
vantage in subsequent procurements.
e No company should be allowed to
gain unfair competitive advantage as a
result of its role as techmical adviser
or contractor for the carlv program dch-
nition phase.

The hardware exclusion clause in the
recentlv awarded contract to Interna-
tional Telephone & Telegraph Corp.,
for services as a techmical adwviser to
the Defense Comumunications Agency
on the military communication satellite
svstem (AW Sept. 24, p. 39), 15 an
example of curr{_'nt Pentagon thinking,
but it is not necessarilv a model for the
future code. Alreadv DOD ofhicials rec-
ognize “grev areas” in the I'TT contract
which may pose future problems.

Here is how the current Defense
Department conflict-of-interest  princi-
ples might apply under several tyvpes
of common situations:

If a contract is awarded to a single
company to develop specifications for a
new weapon or support system as a
technical adviser to a military service,
giving the firm the opportunity to slant
the specifications toward techniques n
which it specializes, then that company
should be banned from competitive bid-
ding for subsequent development-pro-
duction contracts.

However, if the specifications are to
be prepared as a program definition
phase, with the expectation that the

follow-on development and production
will be given to the same company
without holding a competition, then
there is no conflict in allowing the com-
pany to prepare the hpf:{‘lﬁ{'*it:ulla
Where the program definition phase
15 to be followed by an open competi-
tion for development and production,
and where two or more companies have
program defimtion  contracts, there
would be no exclusion from subsequent
phase bidding, providing that all pro-
gram dehnition contractor reports are
made available to other prospective bid-
ders for the next phase. Since the Phase
. specifications are likelv to incorporate
the best ideas of the several Phase 1
programs, and these are made known to
all bidders, no single program definition
contractor obtains an unfair advantage.
Space Technology Laboratories, un-
der contract to the Defense Communi-
cations Agencv, conducted a studv to
determine what characteristics are de-
sirable In a communication satellite
svstem to make 1t suitable for military
use. If this had been the onlv such
studv conducted, and if the STL recom-
mendations were to become the require-
ments for the new military communica-
tion satellite svstem, then STL would
be banned from bidding for the up-
coming satellite development contracts.
But there have heen a number of
similar studics, including those made hy
the Institute of Defense Analysis, the
Air IForee and others.  All of these re-
ports will aid DCA as it formulates the
over-all specifications and the STL views
are not expected to dominate.  For this
reason, STL will be allowed to bid for
the upcoming satellite programs.
However, the procedures followed in
one of the USAF's existing military
space  programs probably
banned if it were being awarded today.

would be

Military Comsat Plans

Washington—Requests for proposal on
the medinm-altitude military communica-
tion satellite are expected to po ont to
industry no earlier than Nov. 1, and the
RI'P for the synchronous-altitude com-
munication satellite probably will not be
released until early next year.

Companies expected to bid on the me-
divm-altitude satellite include Philco, Ra-
dio Corp. of America and Space Tech-
nology Laboratorics. Contenders for the
synchronons orbit satellite are expected
to include Bendix, General Electric, Gen-

Aircraft, Lockheed and STL, There 15
speculation that Bendix and Lockheed
also mav bid for the medivm-altitude
satellite.

eral Telephone & FElectronics, Iluglmﬁi‘
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The Air Force awarded a contract to
a single company to develop the opera-
tional requirements and specihecations
for the space svstem. These were used
m the subsequent hardware develop-
ment competition which was won by
the same contractor.

More rtecently, one of the USAF's
development centers needed to prepare
the specification for a major support
svstem but felt it lacked the technieal
manpower to do so. It therefore re-
quested two companies to assist by
drawing up specifications for the system
on which the two firms would subse-
quently be invited, along with others,
to submit bids. WWhen word of this
recached the Pentagon, the center was
advised that this was an intolerable
conflict-of-interest situation.

The contract awarded to ITT for its
militarv  communication satellite role
t-'u:ludu the company from bidding on
“anv of the hardware directly associated
with the satellite or with ground ec I_1|]:|-
ment dircetly related to the satellite™
for a five-vear period. This clause ap-
plies to anv companies which ITT
might acquire during this period. How-
ever, 1t does not .Lpph to anv products
which ITT alreadv had developed at
the time the contract was signed.

One thomy question could arise if
ITT attempts to sell its recently de-
veloped mobile communication mh:]ht!:
ground terminals (AW Sept. 17, p. 95)
for use with the new military communi-
cation satellite svstem, Although the
latter would have to operate at different
frequencies than the present design, it
15 a moot point whether the existing mo-
bile terminal modified to handle the
new frequencies 1s a product developed
at the time of contract execution or a
newly developed one and therefore ex-
cluded by the contract.

Government-financed study contracts
pose another problem. For example, if
1 company is given a government con-
tract to studv the feasibility of using
lasers for space commumications, xl.'lu'n;'
the studv is based on its own know-
how and a search of the open literature,
then it need not be banned later from
bidding on a program to develop a laser
communication svstem,

However, if the company contract
calls for it to visit all irms working on
lasers under government contract, with
full access to all details of their work,
then the company is acting as an agent
of the government and should be
banned from exploiting such knowledge
m a subsequent competition.

Current estimates are that 1t will
probably be two to four months before
DOD has prepared a final draft of its
conflict-of-interest code,
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Canadian-U.S. Alouette Satellite
Shows Perfect Early Performance

Los Angeles—All equipment and
scientific experiments aboard the Cana-
dian satellite Alouette, orbiting the
carth every 1054 min. in a near-polar
orbit, were operating perfectlv through
the middle of last week, according to
a spokesman for Canada’s Defense Re-
scarch Telecommunications stablish-
ment,

Joint Canadian-National Aeronautics

and Space Administration satellite,
designated 5-27 (AW QOct. 1, p. 206),
was launched from Pt. Arguello, Calif.,
at 11:05 p.m. PDT Frndav, Sept. 25
after a brief delav into an orbit in-
clined 80.48 deg. from the equator.
Perigee is 616.9 stat. mi., apogee 639.8
mi.
NASA described the orbit as one of
the best ever achieved by its satellites.
The Air Force Thor Agena B booster
combination placed Alouctte into an
orbit very closely approximating the
one intended.

Alouette’s principal role is that of a
topside sounder—to measure the elec-
tron densitv of the ionosphere from
above the peak level of ionization over
the polar and auroral zones of North
America throughout its anticipated
maximum lifetime of one vear.

By late last week, Canadian scientists
expected to determine whether the
satellite’s solar cells had suffered anv
degradation in performance as a result
of exposure to high-energy electrons
released by the Julv 9 high-altitude
nuclear explosion over Johnston Island
(AW Qct. 1, p. 24).

Alouette’s apogee is well below the
altitude of the belt’s peak, but is only
50 mi. below the apogees of the Transit
4B and TRAAC satellites, whose solar
cells experienced a sudden sharp de-
terioration after the Julv 9 blast,

Companion NASA topside sounding
experiment, S-48, which is scheduled
to go into an orbit identical to that
of S-27, is being delaved to give engi-
neers a chance to change its solar cells
to the more radiation-resistant N-on-P
tvpe.

Initial soundings from the Alouette
satellite as it passed over Ottawa in-
dicated, as expected, that the ionosphere
15 an excellent reflector of mdio waves
broadcast from above as well as below
it. The satellite was radiating radio
signals swept in frequency between 1.6
and 11.5 me.

Depending on ionospheric  condi-
tions, some of the higher frequencies
were penetrating the ionosphere and
being picked up by the satellite after
bouncing off the ground. During its first
pass over Ottawa, the critical frequency,
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below which no signals could pene-
trate the ionosphere, was 5.5 mc.

Sounding stations throughout Canada
and clsewhere were probing the under-
side of the ionosphere simultaneously
with topside soundings and tapes of
return signals are beimng forwarded for
processing by the Defense Research
Telecommunications Establishment in
Ottawa.

In one exercise conducted from an
Ottawa station as the satellite passed
overhead, the satellite sounder’s results
corrclated  exactlv  with bottomside
sounding, indicating peak ionization at
that time and location to be about
300 km.

DOD Penalty Sought
For Security Misuse

Washington—IHouse Government
Operations Committee, in its latest
report on government secrecv, urged
the Defense Department to establish
penalties for ofhcials who place a se-
curity classification on documents for
other than security reasons,

“Until the generalizations about the
public’s right to know are backed up
by specific rules and regulations—until
set penalties are established for abuse
of the classification svstem,” the com-
mittee said, “fine promises and friendly
phrases cannot dispel the fear that in-
formation which has no effect on the
nation’s security is being hidden by se-
crecy stamps.”

The committee praised Defense See-
retary Robert 5. McNamana's statement,
“when in doubt, underclassify,” but
said it “has little cffect when there is
absolutely no penalty to prevent secrecy
from being used to ensure individual job
security rather than national military
security, . . . A security svstem which
carriecs no penalties for using secrecy
stamps to hide errors in judgments,
waste, inethciency or worse is a perver-
sion of true security.”

The committee also decried “the
lack of an effective procedure for ap-
peals against abuse nF the mformation
classification system.” The committee
said President Kennedv's decision to
handle this by “the incidental assign-
ment” of the job “to a busy assistant”
does not fill the need. Lee C. White
is the President’s assistant special coun-
sel so assigned.

White wrote Chairman John E. Moss
(D.-Calif.) of the House Special Govern-
ment Information Subcommittee on
Sept. 12 that he has received no com-
plaints about executive secrecy, and

added, “any such complaints that may
be received will be handled as expedi-
tiously and fairly as possible.”

“Until a responsible individual in
the White House is charged with the
primary dutv of receiving and acting
upon complaints against abuse of the
classification syvstem—until a fullv oper-
ating appeals system is set up and
widely publicized,” the committee said.
“the most important safety valve in the
imformation security svstem 15 com-
pletely useless.”

The committee’s recommendations
stemmed from its information subcom-
mittee's study of Executive Order 10501
issucd Nov, 5, 1953, and designed to
safeguard information considered vital
to U.S. securitv, The subcommittee's
report did not concern itself with the
Detense Department’s Mar. 235 dirce-
tive cloaking military space activitics in
secreey. Rep. Moss has shown little in-
clination to do anvthing more than ask
MeNamara to provide a declassified ver-
sion of that directive (AW May 21,
p. 26).

In discussing government  secrecy
zenerallv, the committee said over the
vears “there has been significant prog-
ress toward resolution of the conflict
between the necessity for a fully in-
formed public in a democratic societv
and the mmportance of protecting de-
fense information to help preserve that
societv, There has been a gradual
recognition of the fact that the ideal mn-
formation securitv svstem is on¢ which
defines very carefully those secrets which
are imperative to the nation’s defense
and then protects them as carefully as
possible.”

First Minuteman Shot
From Vandenberg Fails

Vandenberg AFB—First Minuteman
ICBM to be launched here was de-
stroved by a range safety officer after
a 59-sec. flight in which the solid-fuel
missile attamed an altitude of about
75,000 ft. First stage separation was
programed to occur at 96,000 ft.

The Sept. 28 launch came after a
7 hr. and 30 min. countdown in which
no technical delays were necessary, Ac-
cording to Brig. Gen. Samuel Phillips,
deputy commander, Minuteman, USAF
Ballistic Svstems Division, the ICBM's
track was perfect until it “suddenly
went awry’' at about the time second
stage ignition should have taken place.
Target area was north of Eniwetok
Atoll in the Central Pacific about 4,000
naut. mi. away.

Air Force late last week could not
identify the precise cause of the mal-
tunction. A SAC crew, supervised by Air
Force Svstems Command and contrac-
tor personnel, conducted the launch
[rom an operational prototype silo here.
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LOOK TO PARSONS ELECTRONICS for...

MISS DISTANCE INDICATING SYSTEMS
— PARAMI and PARPAS. ..
active and passive missile scoring systems.

PROCESS AUTOMATION —oil and gas
production control systems inecluding basic
sensors, remote indicators, data logging,
and control by wire and/or microwave link,

TELEMETRY — decommutation stations -
signal simulators « transmitters « A/D con-
verters - subearrier oscillators +« airborne

commutators.

For further information write

PARSONS ELECTRONICS

A DIVISION OF THE RALPH M. PARSONS COMPANY
151 SOUTH DE LACEY AVENUE, PASADENA, CALIFORNIA

INSTRUMENTATION SYSTEMS —
Acquisition, recording, display and process-
ing of analog and digital data for testing,
monitoring, and control applications.

DIGITAL COMPONENTS - digital
voltmeters « A/D converters - multimeters -
related digital components and system.

AIRBORNE TAPE RECORDERS — contin-
uous loop and reel-to-reel s multitrack storage
and readout of analog, digital, FM, and

PDM data.

LOG ANOGELES
LOMDON
NEW YORA
PARIS
WasriNGION

OFFICES IN
CTHER
PRINCIFAL CITIES
THROUEEHDUT
THE WOALD

WORLD WIDE SERVICES: APPRAISALS AND ECONOMIC STUDIES » ARCHITECT-ENGINEERING » CONSTRUCTION » ELECTRONIC SYSTEMS

AND COMPONENTS -

MINING AND METALLURGICAL ENGINEERING « PERSONNEL TRAINING
PETROLEUM PRODUCTION SYSTEMS « PLANT OPERATION » POWER PLANT ENGINEERING

PETROLEUM-CHEMICAL ENGINEERING
WATER DEVELOPMENT AND SYSTEMS
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HOW TO
MAP

THE MOON

An electronic imaging system designed by Fairchild can
survey the lunar surface with resolutions up fo one meter.
Charts of this precision can help our first moon explorers locate
themselves with pinpoint accuracy. But how to make them? Fairchild
studied the problem in depth, designed a system that can acquire
terrain data from a lunar satellite, receive and process the data on
earth, then convert it to highly detailed maps. The system can also
provide high resolution photos of potential landing sites.

Advanced systems like this illustrate Fairchild's unique combina-
tion of capabilities in electronics, photography and in cartographic
and data processing technologies. Other examples are outlined in

AIRCHILD

pabilities—anEye tothe Future.”
CAMERA AND INSTRUMENT CORPORATION

For your copy, write Dept. 12,
DEFENSE PRODUCTS DIVISION

750 Bloomfield Ave.,Clifton,N.J. ’
"CLIFTON, N
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A COMPLETE VISUAL IMAGING SYSTEMS CAPABILITY

Counter-Insurgency Aircraft Plans Studied

By Larry Booda

Washington—Flurrv  of  proposals
from industry to meet current and fu-
ture requirements for counter-insur-
gency (COIN) close support aireraft has
descended on the Air Force, Armyv and
the Navy, acting for the Marnne Corps.
Most are for short takeoff and landing
(STOL) aircraft powered by one or two
turboprop engines.

Air Force and Army are examining
the possibilities of moditving existing
aircraft for use in the immediate future.
All three services are studving concepts
and proposals for new aircraft that will
fill the need in the more distant future,

Gen. Maxwell Tavlor, who became
chairman of the Joint Chiefs of Staff
on Oct. 1, is known to favor a concept
wherein the counter-insurgency aircraft
would perform its mission at low alti-
tudes while protected by an umbrella
of air superiority hghters. He has the
backing of the Admimstration.

The near future counter-insurgency
aircraft would be a modern replacement
for the Douglas B-26 and AD series of
attack planes used for close support dur-
mg the Korcan war. Emphasis would
be on simplicity, reliability and load-
carrying ability.  Takeoff and landing
speed of 40 to 42 kt. would be neces-
sarv for operation from rough astrips,
while the maneuvering range would be
between 75 kt. and 200-500 kt.

The counter-insurgency aircratt would
fill the lower end of the speed and alti-
tude spectrum represented by the TIFX
tactical fghter, which will have Mach
2.5 speed and 70,000-ft.-plus altitude
capabilities, and the VAX lower speed,
higher load-carrving attack aircraft.

But a counter-insurgency fighter based
on some existing design 15 winted as
soon as possible,  Air Force recently
submitted a proposal to develop a new
counter-msurgency amcraft based on a
Republic Aviation Corp, design. Dep-
uty Secretarv of Defense Roswell Gil-
patric disapproved the request on the
srounds that an in-production aircraft
that will require little modihcation s
needed for the near future. Thas indi-
cates that Defense Department wants
clearer definitions of requirements be-
tore any specific project for an all-
new aircraft 1s approved.

The TFX, which is to be developed
in separate versions for the Air Force
and the Navy, is expected to be opera-
tional in the two services m 1967 and
1969, respectivelv. The TFX is now m
the final stages of a second rework of
proposals by General Dynamics/Ft.
Waorth and Boeing-Wichita (AW Sept.
17, p. 25). Disparities between Air
Force and Navy needs are now de-

scribed as having been trimmed to
where there 1s about 15% difference.

The VAX requirements have not vet
been approved and are not expected to
be until about six months after the TFX
source selection 1s made. Since the
VAX will be less complex than the
TFX, its development time will be
shorter—about four vears. As proposed
by the Navv, the VAX would be a
Mach 1.8 aircraft which would be a
replacement for the current Douglas
A4D) senes.

If the lhigh-low aircraft combination
concept 15 adopted it would spell the
end of the VAX, masmuch as it comes
between a  future counter-insurgency
aircraft and the TIPX.

As the TFX is now conceived, it will
weigh 60,000 1b. in the Air Force ver-
sion and 35,000 1b. in the Navv ver-
sion, Both will carry 20,000 1b, of
stores and wiall be able to take off in
3,000 ft. and clear a 50-ft. obstacle.
The Navv version will have its own
long-range, air-to-air mussile svstem em-
bodving the idea of the Eagle-Missileer
missile-subsonic fighter which the Navy
was forced to cancel early last year.
Hughes Aircratt Co. is developing the
missile,

The VAX is designed to weigh about
30,000 Ib. and be powered by two
turbofan engines. It would earrv 10,000
Ib. of stores and would be able to take
off in 1,500 ft. over a 50-ft. obstacle.
The supersonic capability would give
pilots some projection against hghter
opposition. Engincers sav that hittle dif-
ference in power would be required
to change the speed ability from Mach
1.2 to Mach 1.8.

If Defense Department decides to fll
the counteransurgency need immedi-
atelv with an in-being aireraft, there are
two leading contenders. One is the
Grumman AO-1 Mohawk twin-turbo-
]]THF}_ f'l.'l.'l.l'l'].l.'H"f_' fl'.'[_'l:”'li'l.;li"'n"n:“]l;.'i_' :ﬁiii_'[:l“:
which 15 now in the Armyv mmventory.
T'he other 15 a modihcation of the North
Amernican T-28 equpped with a turbo-

Undisclosed Payload

Air Force successfully  launched a
Thor-Agena booster combination with an
undisclosed pavload from Vandenberg
AFB at 4:40 PDT on Saturday, Sept. 29,
the fourteenth unidentified Thor-Agena
shot from that base since the Depart-
ment of Defense Space Secrecy Directive
(AW Mayv 21 p. 26) went into effect
last spring, In addition to the Thor-
Agena shots, Air Force has launched hve
Blue Scouts and eight Atlas-Agenas from
nearby Pt. Arguello, since the directive
according to Aviation Week count.
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prop e¢ngine, called the RS§-28 (AW
Oct. 1, p. 21).

The Mohawk was originallv designed
as an STOL aircraft. One model is
fitted with side-looking radar for battle-
field reconnaissance in all kinds of
weather. The other is conhgured to per-
form a photographic mission. It s
powered by two Lyconung 133-L-3 en-
gines developing 1,050 hp. cach. As a
counter-insurgency aircraft, it would be
htted with conventional weapons.

The RS-28 (reconnaissance-strike)
model proposed by North American
would be powered by a 2,450-hp. Ly-
coming T55 engine, The airframe
would be either the Air Force T-28A
or the Navy T-28B, manv of which have
alreadv been modified to the T-28D to
perform the counter-insurgency mission
m South Vietnam.

Both Air Force and Army are actively
evaluating these and other aircraft. At
Eglin AFB, Fla., the Tactical Air Com-
mand’s Special Air Warfare Center is
fiving the AO-1 and the T-28D. The
Army's newly formed Combat Develop-
ments Command 15 Aving them at It.
Rucker, Ala. and in conjunction with
troops at the Special Warfare School,
Ft. Bragg, N, C.

The present opinion of defense of-
ficials 1s that a twin-engined mireraft
will perform the mission better. They
cite the better STOL performance with
two engines directing air flow over the
wings at high angles of attack and the
abilitv to retum to base in the event
of the failure of one engine,

The Navy is not actively asking for
future counter-insurgency proposals n
behalf of the Marine Corns. although
the Marines are looking mto possibili-
ties themselves. The Mannes expect
to participate in procurement of any
interim counter-insurgency  aircraft.

Some Armyv and Marne officers be-
lieve that the aircraft used for counter-
msurgency i the future should be
scaled down in size. One source suggests
a twin-engine aircraft with cach engine
developing 350 hp. The contention is
that such an aircraft would be available
in greater numbers for covering a greates
number of targets, would be light
enough to allow less pilot skill than a
heavier aireraft, and would still embody
most of qualities of heavier aircraft.

Defense Department defines counter-
insurgency as all military, political, eco-
nomic, psvchological and sociological ac-
tivities directed toward preventing and
suppressing  resistance  groups  whose
actions range in degree of violence and
scope from subversive pohitical activity
to violent actions bv large guerrilla ele-
ments to overthrow a duly established
government,
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By Cecil Brownlow

Vama, Bulgaria—Soviet bioastronau-
tics experts still fear that the effects
of weightlessness over prolonged periods
may seriously hamper man’s ability to
work effectively in space or respond to
ground commands for action.

Despite the recent successful multi-
day orbits of the manned Vostok 3 and
4 vehicles (AW Auwg. 20, p. 26), n
which Maj. Andrian Nikolayev and Lt.
Col. Pavel Popovich apparently com-
pleted their assigned tasks without a
major problem, concern over the pos-
sible potential effects of long duration
in a weightless environment were ex-
pressed here at the 13th International
Astronautical Congress by both Rus-
sian scientists and Cosmonaut Maj.
Gherman Titov.

Report prepared by Soviet Army Col.
Vladimir 1. Yazdovsky, a leading figure
in the Vostok bicastronautics program
and an associate of the Academy of
Medical Sciences of the USSR, indi-
cated that the Russians may be leaning
toward the theorv held by some U.S.
neurologists that a prolonged absence
of pressure on the brain could lead to
a form of mental instability and per-
haps a breakdown in the body's cellular
structure,

Yazdovsky's report said a “special ex-
perimental study of this problem of
great significance’” 15 now under way
within the Soviet Union in an effort to
determine the deteriorating effects on
man, if any, of long-duration periods
of weightlessness.

In response to z%uestiuns, a colleague
of the absent Yazdovsky who read the
latter’s report at the conference said
that there is no scientific evidence avail-
able to date to confirm defnitely the
hypothesis. However, Soviet scientists
fear that a “‘certain amount of atrophy”
may become evident after an astro-
naut has been subjected to a prolonged
period of weightlessness, particularly
ulmn his re-entry into the earth’s atmos-
phere.

He later estimated that this might
occur in flights over one week, with a
possible breaking down of the molecular
or cellular distribution within the as-
tronaut’s body.

To help combat this, he said, Russian
bicastronautics specialists are recom-
mending “all sorts of exercises during a
prolonged flight.”

Upon their retum, he added, Niko-
layev and Popovich showed no signs of
any “physiological disruptions at the
molecular and cellular levels . . . and
it 15 difhicult to foresee how long a
flight [would be necessary] . . . heE:-n:
this began, but generally . . . the more
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short-lived a cell life, the earlier it breaks
down in weightlessness.”

Maj. Titov, who suffered peniods of
dizziness during his 174 orbits around
the earth in August, 1961 (AW Mar.
12, p. 114), told delegates to the Con-
aress that Nikolavev and Popovich were
sent through a special training pro-
gram prior to their flights. The Fm-
gram was designed to strengthen their
vestibulary systems, and neither suffered
from a feeling of nausea during their
respective periods of 94 hr. 25 min,
and 71 hr, in space, Titov said. Train-
img presumably consisted primarnily of
a series of physical exercises.

Titov added., however, that Soviet
scientists are not yet willing to draw
anv firm conclusions as to the effects
of weightlessness on man for periods
extending bevond 24 hr, He said:

“For 14 consecutive hours, the prob-
lems of studving weightlessness are con-
cluded, but weightlessness is still a
main  factor [in manned space flight
considerations] and, if we can't create
an artificial weight, it is impossible
to say when this problem . . . can be
solved.”

Titov said that while the Vostok
capsule has a design orbit potential of
10 days, it was decided to keep Niko-
lavev n space for a maximum of four
days to investigate the effects of weight-
lessness within this relatively limited
framework of time,

Nikolayev and Popovich, he said,
freed themselves from the bands of
their life-support couches and worked

IAF Picks France

Vama, Bulgaria—International Astro-
nautical Federation will hold its 14th
Annual Congress next year in France,
with Paris and Cannes under considera-

tion as possible sites. A firm date for the
meecting has not been set.

French bid was accepted after Arsen-
tina, where the meeting originally was to
be held, withdrew its invitation, explain-
ing that the facilities and time needed
to organize the Congress properly were
not available.

The 1964 Congress is scheduled for
Wirsaw in the fall, a week after the
International Council of the Aeronauti-
cal Sciences holds its annual meeting
there, so that delegates can attend both
the IAS and IAF sessions,

Edmund Brun of France was elected
IAF president for the coming year dur-
ing the conference here. Vice presidents
are Leonid 1. Sedov of Russia, Martin
Summerfield of the U. S., Michael Lune
of Poland and Nicolas Boneff of Bul-
gana.

Weightlessness Effects Worrying Soviets

for brief periods in a free state. Dur-
ing these times, Titov said, the two cos-
monauts operated the Vostok's man-
ual control system, made entries in their
log books and completed other tasks.

The two men reported that they
detected a “slight difference between
their feeling when freely moving about
and when strapped in. . . . Nikolayev,
for cxample, felt very light,” Titov
noted. The two cosmonauts also recom-
mended that in future flights some type
of support be installed as an anchoring
point for the ciew member when he
15 not on his couch.

Titov also said that he had remained
strapped to the Vostok 2 couch during
all of his 25 hr. in orbit. This contra-
dicted a statement attributed to him
which appeared in Pravda shortly after
the Aight in which it was stated that he
was not restrained throughout the flight
(AW Sept. 4, 1961, p. 34).

Concern over weightlessness also runs
counter to a statement made at the
time by Soviet Bioscientist Roman
Bevevsky who said then that Titov's
flight proved that prolonged weightless-
ness has no effect upon man's work
capacity, body functions or nervous svs-
tem., -

Another Titov remark contradicted an
carlier Moscow statement that cabin
temperature during the Vostok 2 flight
ranged from 20-22C (AW Aug. 14,
1961, p. 32). Titov said here that he
could regulate his cabin temperature
and since "1 am from Siberia, 1 chose
12C temperature [during orbit], Before
landing, I regulated it at 18C."

Generally, Yazdovsky said, he does
not believe prolonged periods of weight-
lessness will have any long-range effects
upon an astronaut at the basic physio-
logical level. “However, on such matters
as tissue regeneration, blood structure,
¢tc.,, we are not clear.”

He theorized that the dizziness and
nausea encountered by Titov at periods
during his flight resulted from an im-
balance in the afferent nervous system
and that no pathological changes were
recorded from either Nikolavev or Popo-
vich during the orbits of Vostok 3 and
1. He added that their working level
remained high throughout the flight,
mcluding the periods when they re-
leased the bands from their life-support
couches and moved in a free state.

Titov, in his unscheduled appearance
at the Congress, said that except for
widening studies on the problems of
weightlessness, each Soviet space flight
has a mission profile that overlaps but
does not repeat earlier experiments,

In this regard, he was critical of the
hrst two three-orbit Mercury flights,
saying that he could not understand
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(ADO-40).

against U. 8. satellite targets.

launched,

If this effort, under the cognizance of Air Force Systems Command’s Space Sys-
tems Division, continues according to schedule, it is probable that initial demonstra- |
tion firings will be made by next summer from Johnston Island in the Pacific Ocean

Missiles being seriously considered in the anti-satellite study include Army's Nike
Zeus, Air Foree's Thor IRBM, Minuteman ICBM and Skybolt air-to-surface missile,
and Navy's Polaris submarine-launched IRBM. If included in the program, Skybolt
would use its present launch mode from a B-52 mother plane to take advantage of
an initial launch altitude of about 50,000 ft. Polaris probably would be surface-

Air Force is proposing to fire the two-man NASA Gemini spacecraft as early as
I 1964 to gain experience in space before the Dyna-Soar boost glider is available, pro-
vided the vehicles can be secured without disrupting NASA's own Gemini schedule,
McDonnell Aircraft, prime Gemini spacecraft contractor, is known to have suggested
to Air Force's Space Systems Division a military version of Gemini, called Blue
Gemini, which might be suitable for defensive military roles in space.
Assisting SSD in the study program are Aerospace Corp., Rand Corp., USAF's
| Aeronautical Systems Division and other government agencies.

USAF Studies Anti-Satellite Systems

All available U. S, ballistic missiles and boosters and spacecraft to be available in
the immediate future are being examined by Air Force in a broad study of potential
anti-satellite defensive weapons under Advanced Development Objective 40

why the U.S. insisted upon repeating
experiments after one had been success-
fully completed rather than taking a
step forward or at least in another di-
rection.

He also presented the following brief
stepping-stone objectives of the manned
Soviet space flights to date:

» Vostok 1-Study of the “life condi-
tions” of a cosmonaut during launch,
flight and landing:; verification of the
possibility of human life in a state of
weightlessness; study  of  conditions
needed to establish radio communica-
tions between a satellite and the earth.,
® Vostok 2—Examination of the influ-
ences of a long period in orbit upon
organisms; study of the effects of weight-
lessness on such a flight; verification of
the functioning of the capsule’s biologi-
cal systems; operation in space for the
first time of the Vostok's manual con-
trol unit.

e Vostoks 3 and 4—-Study of group flight
and rendezvous techniques (AW Oct. 1,
p. 17) lengthy manipulation of the
manual control system, including its
operation by the cosmonaut while sus-
pended in a free state; a broadened
examination of the effects of weight-
lessness in all its aspects,

Commenting on the Vostok package.
the Soviet cosmonaut said provision has
been made for safe ejection of the space
pilot during an emergency on the
launch pad as well as after launch.
“We have had no need to use it thus
far,” he said, but “we have studied
these systems on space ships with ani-
mals aboard, and they worked wonder-
fully.” These tests apparently included
the successful ejections from orbit of
the dogs Strelka and Belka (AW Aug.
29, 1960, p. 28}.

V. 1. Moroz, of Moscow's Sternberg

Astronomical  Institute, summanzed
data obtained from recent infrared spec-
troscopy studies of Venus conducted
at the institute and the Crimean Astro-
physical Observatory in a report which
also alluded to “space ship flights to
Venus planned for the nearest future.”
The report said the studies conducted
last fall and this summer have led to
these conclusions:

e Venus clond laver consists of dust
particles. Possibilitv of the existence of
ice particles in the laver, as predicted
by some, is “excluded’” because the crvs-
tals “should give a depression near 1.5
microns whose absence undoubtedly fol-
lows from our recent observabions.”™

e Radiation in the relatively far infrared
region, possibly beginning from three
mucrons, 15 mtensely absorbed by an
“unknown substance” which masks thc
CO. bands over the cloud cover and
caust¢s the strong “greenhouse cffect”
below the cloud laver.

e Greenhouse effect, in turn, leads to
a high temperature on the planet's sur-
face, to a large depth of the lower
atmosphere and relatively large  pres-
sures near the surface, Moroz estimated
the high temperature at the planet's
surface at 600K on the night side and
700-907K on the day side.

After the report had been presented
for Moroz by V. K. Prokotvev, of the
Crimean Astrophysical Observatory, the
U. 5. Weather Bureau’s 5. Fred Singer
said studies he has made suggest the
theory that the greenhouse effect 1s pro-
duced by heat friction mav well be cor-
rect. Prokofvey said he discounted this
particular theory but failed to give the
reasons behind his stand.

Singer's own paper on the Tiros and
Nimbus weather satellite programs
aroused particular interest among the
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Russian and East European delegates.
They prolonged the session with a num-
ber of questions pertaining to the satel-
lites’ performance, capability of their
cameras—"Can Tiros pick up a ship at
sea?"—other equipment aboard and data
readout techniques.

Singer, i describing the system's
capability, said that hlm from Tiros 5
in August showed the existence of 10
tropical storms around the world. Five
of these, he said, were hrst discovered
by Tiros, For the future, Singer said,
the Weather Bureau plans to adapt
Thros to:
® Assist in a joint U. §5.-Canadian ice
watching program beginning next vear,
paving particular attention to the move-
ments and actions of large floes in the
Gulf of St. Lawrence. He estimated
that such a project will represent a 51.5-
million annual saving over conventional
methods.

e Detect forest fires by the addition of
microwave equipment which can probe
through cloud and smoke covers to
determine the location and nature of
the fires. Singer said the annual loss
causcd by forest fires in the U, §. is be-
tween S50 million and $300 million,
with another $140 million going toward
the cost of fighting them. Most of this
damage, he added, comes from the 3%
of the fires that are not detected in
their early stages when they would be
easilv controllable. He said Tiros will
attempt to present a comprehensive
picture of these fAre patterns.

o Aid in the hght agamnst locusts n
Africa and Asia, possibly by pickin_]g out
and photographing the locust clouds
themselves and plotting their progress.
[f this is not possible, more accurate
forecasts of the wind patterns which
carrv the locust swarms can at least pro-
vide an adequate warning of their ap-
proach.

Meanwhile, at the Intemational
Astronautical Federation plenary ses-
sions, there appeared at least a glimmer
of hope that the Soviet Union event-
ually may be willing to provide other
nations with advanced information on
some of its future satellites, including
planned trajectories and monitoring fre-
quencies.

Asger Lunbak, president of the
Danish Astronautical Society, proposed
that such information from all launching
nations “‘appears to be urgent.” He
added that such monitoring activities
in other countries “may in some cascs
be of great value for the launching na-
tions themselves.”

Leonid 1. Sedov, former TAF presi-
dent and head of the Interplanetary
Communications Commission at the
Soviet Academy of Sciences, agreed that
the IAI should encourage cooperation
in this field, and the matter was subse-
quently passed on to the agency’s ex-
ecutive bureaun for study or action.
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Transfer of Centaur, M-1 to Lewis
To Advance Hydrogen Research

By Edward H. Kolcum

Washington—Revitalized Atlas Cen-
taur launch vehicle development pro-
sram has been transferred from the
reluctant  management of Marshall
Space Flight Center to Lewis Research
Center, the facility largely responsible
for the early rescarch and technology
on which hydrogen propulsion for space
15 based.

National Aeronautics and Space Ad-
ministration has reaffirmed after a senes
of top-level reviews that Centaur is the
keystone of the entire hydrogen engine
development program and has obtained
the highest national DX materials and
production prionty for it.

The program shuffle also has resulted
in the transfer of the Aerojet M-1 upper
stage for the Nova vehicle from Mar-
shall to Lewis, but the M-1 will be
developed at a much slower pace than
Centaur.

Congress and industry received the
transfer favorably because both feel it
reflects a decision that will give new
life and enthusiasm to Centaur and
high-energy propulsion. 'T'he decision
was made despite a recommendation
by Marshall that the Centaur vehicle
be scrapped entirely and 1ts pnmary
mission—the Survevor unmanned lunar
soft lander—be assigned to a new vehicle
consisting of a Saturn 5-1 booster with
an Agena B second stage.

NASA decision to push Centaur was
made Sept. 28 (AW Oct. 1, p. 15) and
15 based on a belief that the vehicle will
Frm’idf the earliest flight experience
or missions dependent on hvdrogen-
tucled upper stages. Most important
of these missions 15 the manned Apollo
lunar landing, since the Saturn C-5
Apollo launch vehicle has an §-2 second
stage and 54B third stage.

View expressed by Marshall spokes-
men at the Sept. 28 decision meeting
was that hydrogen engines and stages
can best be developed in the 54, 5-2
and S-4B stages. The S-4 is the second
stage of the Saturm C-1 launch vehicle.
Management of these stages remains
with Marshall, as does Saturn booster
development.

Headquarters feeling at the meeting
was that hvdrogen technology cannot
wait for flights of the advanced Saturn
upper stages. First S-4 flight is sched-
uled m about a vear—byv which time
NASA hopes to have tested three more
Centaurs. The second Centaur flight
test, scheduled for Februarv, 1s not ex-
pected to be affected by the transfer in
management. First Centaur test failed
last May 8 (AW May 14, p. 36).
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['uture of Centaur has been in ques-
tion since mid-year, when the House
Space Sciences subcommittee held ex-
tensive hearings on the troubled pro-
gram (AW May 21, p. 28; May 28,
p. 32; Julv 9, p. 19). In its report, the
subcommittee  recommended  that
NASA re-evaluate Centaur and submut
a report on its re-evaluation. Detailed
report is scheduled to be submitted to
the subcommittee Oct. 12.

Major shift in the Centaur program
became imminent late last August when
NASA’s Space Sciences Management
Council met at NASA’s Ames Research
Center to discuss the program. Al-
though Marshall had been less than
enthusiastic about Centaur in the past,
Marshall Director Wemher von Braun
suggested at this meeting that the pro-
gram be killed, the payloads re-as-
signed and that 5-4, 5-4B and S-2 be
used to develop hvdrogen technology.
Chief spokesman for continuing Cen-
taur was Edgar M. Cortright, NASA
deputy director for space sciences.

Immediately after the Ames meet-
ing, headquarters, Marshall and the
prime vehicle contractor—General Dy-
namics/Astronautics—were directed to
prepare new weight capability figures for
Centaur in its application as a Surveyor
launch vehicle. Both NASA headquar-
ters and General Dynamics concluded
that Centaur can accomplish the Sur-
vevor mission; Marshall said it could
not. In its present configuration, Sur-
vevar weighs, 2,103 Ib. (see p. 76).

Marshall's stand on Centaur has led
to the charge that the center is follow-
ing a “not invented here” philosophy—
meaning that if a propulsion project
didn’t originate at Marshall, 1t 15 not
worth developing. Although von Braun’s
position on the substitution of Saturn-
boosted vehicles gives credence to this
charge, other fundamental factors en-
tered into the transfer decision.

Marshall s heavilv-loaded with
Saturn C-1 and C-5 work and does not
have the management manpower to con-
duct another DX priority program. Con-
versely, since NASA decided to use the
lunar orbit rendezvous technique for the
Apollo mission, the Lewis workload has
lightened considerably,

Lewis had been selected to manage
development of the Apollo lunar land-
ing propulsion module, which was to
have been an essential part of the earth
orbit rendezvous technique (AW July 2,
p. 106). When it received this assign-
ment, Lewis reorganized to perform a
dual role—hardware management and re-
search and development backup.

Assignment of Centaur and M-]

management to Lewis will exploit this
organization, with Bruce Lundin, asso-
ciate director for development, heading
the program.

Before NASA was established, Lewis
was the primary facility for propulsion
research 1 the National Advisory Com-
mittee for Aeronautics organization.
This center began research into exohic
and high energy space propulsion ap-
plications in 1953, Largely as the result
of technology developed at Lewis, Air
Force funded hvdrogen aircraft and
rocket engine research at Umited Air-
craft Corp., beginning in 1955. Defense
Department’s Advanced Research Proj-
ccts Agency ordered Air Force to enter
a hardware program for the RL-10
hvdrogen-fueled engine with United’s
Pratt & Whitney Aircraft Division
October, 1958. ARPA assigned project
management to the Air Force, and be-
cause the Defense Department insists
that hardware programs have mission
assignments, Centaur was named as the
launch vehicle for the Advent synchro-
nous-orbit communications satelhte.

Centaur responsibility and funding
shifted from ARPA to NASA Julv I,
1959, but NASA retained USAF as
project manager and contract adminis-
trator until January, 1962. Marshall's
technical management began in June,
1960. Lewis propulsion experts remained
on the perphery of the program
throughout its development difaculties,
which continued through last vear (AW
Cct. 2, 1961, p. 26; Oct. 23, 1961,
p. 22). A team from Lewis was called
m several times to trouble-shoot the
program, particularly when static tests
resulted in three explosions during the
winter of 1960-61.

In its hearings, Congress was critical
of what it considered inadequate pro-
gram management of Centaur, with
technical management done by a total
staff of 15 until this past January,

Since the Centaur-Advent mission
has been canceled (AW June 18, p. 32),
NASA could simplify objectives of the
next few Centaur test flights in order
to obtain fundamental information on
hydrogen technology. Advent had a
considerably more complex mission pro-
file than Survevor, since the communi-
cations satellite Hi%ht called for three
separate burnings ot the Centaur stages’
two engines and extremely long coast
periods between them to attain the
22,400-mi. stationary orbit altitude. Sur-
vevor does not require this type of
performance.

Rep. Joseph E. Karth (D.-Minn.),
chairman of the space sciences subcom-
mittee, told AviaTion WEEK he 15 “de-
lighted™ with NASA's decision to trans-
fer Centaur and accelerate the project
with a DX priority. “I'm happy with
it,” he said, “because first of all Centaur
has got to work—not necessanly as a
vehicle, but as a technology.”
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Government Is Pressing for Early
[AM-Aerojet Strike Settlement

Government was pressing for settle-
ment of the International Assn. of Ma-
chinists strikes at  Aerojet-General
plants in Azusa and Sacramento, Calif.,
late last week by bringing union and
company negotiators together in Wash-
ington. Federal Mediation and Con-
ciliation Service is handling the talks
with Secretary of Labor W. Willard
Wirtz pushing for early action,

Possibility that President Kennedy
might invoke an  80-day cooling-oft
period under the Taft-Hartley  Act
loomed at Aerojet in the event the dis-
pute was not resolved swittly. Larhier
i the week Wirtz had insisted that the
strike called last Tuesday be postponed
in the mterests of national defensc.
About 10,000 Aerojet employes are in-
volved; 8,000 of them at Sacramento.

Union membership rejected the com-
pany’s last offer prior to the walkout.
The offer appeared in line with the pat-
tern of other economic settlements at
several major acrospace companies, It
included a wage boost totaling 25 cents
per hour in increments over the three-
vear period of the proposed contract.
The IAM local wanted a 25-cent in-
crease immediately, a one-yvear contrac-
tual period and an additional increase
in the vacation period. Also at 1ssuc was
a union demand that Acrojet let sub-
contracting pacts only to those com-
panies where a union (not necessanly
IAM) is represented. _

The question of a union shop, n the
forefront of union-management nego-
tiations throughout the aerospace. -
dustry, is not an issuc at Acrojet where
a union shop has been in effect since
1948. The company has not proposed
discontinuing the arrangement, A union
shop agreement requires that all eligi-
ble emploves join the union within a
specified period after their employment.

Negotiations between Lockheed Air-
craft Co. and IAM continued with hittle
sign that the company was backing
down on its refusal to accept a presi-
dential fact-Anding panel’s recommen-
dation of a union shop should two thirds
of eligible emploves voting in a special
clection approve it. _

The IAM deferred a threatened strike
at Lockheed although it is free to give
five-day written notice of strike at any
time (AW Oct. 1, p. 27).

Meanwhile, union shop voting will be
conducted by the National Labor Rela-
tions Board at three other major South-
ern  California  aerospace  companics
starting late next week, Under separate
agreement between the vanous parties,
consent by two-thirds of those casting
ballots is necessarv to realize a union

shop. The decisions will be binding for
three vears, the peniod of contracts at
cach of three companies—North Ameri-
can Aviation, General Dynamics and
Ryan Aecronautical.

Negotiations between Boeing Co. and
the IAM resumed last week in Wash-
ington, D. C., under the aegis of an-
other presidential board whose recom-
mendations for settlement of the dis-
pute are due Oct. 15. T'wo major issues
are union shop and wage demands.

Meanwhile, a new three-vear work
contract offered last week by General
Dyvnamics/Ft. Worth has been ucf:::]ptf:d
by three umions representing  about
1,350 of its emploves, but a fourth
umon  representing about 5,000 em-
ploves has rejected the package,

New contract calls for a 2.53% -
crease in all basic wage rates the first
vear with provisions for 2.5% increases
the second and third vears. This
amounts to immediate raises ranging
from five to eight cents an hour. Also
increased were group insurance benehts,
pay rates for overtime and holiday work,
and sick leave and lavoft benehts.

Unions which accepted the offer were
the Tederated Independent  Texas
Union, Intermnational Brotherhood of
Electrical Workers and Office Employes
International Union. Membership  of
the International Assn. of Machinists
voted to reject the offer.

Although TAM did not spell out its
objection to the contract, it is thought
that [AM’s demand for a clause re-
quiring a union shop vote by the em-
ploves was one point of contention.
General Dvnamies smd 1t cannot agree
to such & vote since it would be in
conflict with Texas' right-to-work law.

Company spokesman said IAM mem-
bers arc continuing to work under the
terms of their old contract, which ex-
pired July 30, Federal mediators were
cxpected to enter the dispute late last
week,

Wage increases for members of the
three unions accepting the contract are
retroactive to Julv 9, the date when
the previous two-vear contracts ex-
pired, Those emploves have been work-
ing under continuation clauses in the
expired contracts.

New conftracts are expected to add
about $167,000 to the company’s an-
nual 57.5-million payroll, based on the
present 11,000-employe level,

Other labor developments with East
Coast aerospace firms included:

e Stalemate n the dispute between
Woestinghouse Electric Corp.'s Defense
Center in Baltimore and Local 1805
of the International Brotherhood of
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Electrical Workers over the status of
40 maintenance workers (AW Oct. 1,
p. 27). National Labor Relations Board
scheduled a hearing on the dispute for
last Tuesday, but it was postponed un-
til last Thursday at the union’s request.
e Agrecment between Bell Aerosystems
Co. and Local 205 of the American
Federation of Technical Engincers on
a 2i-vear contract covering 320 Bell
technicians who staged a one-dav strike
Sept. 24, Contract provides for an im-
mediate 3% wage increase, retroactive
to Apr. 30, and 3% mises in Apnl,
1963 and 1964.

¢ Announcement by General Electric
Co. that in April it will begin laying
off 1,000 emploves, working on Polaris
Guidance, from its Ordnance Depart-
ment m Pittsheld, Mass.

News Digest

Federal Aviation Agency has awarded
two contracts totaling $170,000 for de-
sign and production of Tyvpe 3 altitude-
reporting transponder beacons for light
aircraft (SLATE) to Transco Products,
Inc., and Hazletine Technical Develop-
ment Center.

Telstar communication satellite trans-
mitted digitallv coded data from Eng-
land to the U.S. last weck at the rate
of 875,000 bits per second, the equiv-
alent of 1,460,000 words per minute.
This week, computer manufacturers
will participate in Telstar tests to dem-
onstrate  transoceanic  communications
hetween business machines.

Woestern Eleetric Co. has received a
$145.976.431 follow-on contract from
Army, extending research and develop-
ment on the Nike Zeus anti-1CBM
svstem 12 months.

General Dynamics/Astronautics will
receive a contract soon for approxi-
mately 35 Standard Space Launch Ve-
hicle versions of the Atlas D missile
from Air Force's Space Systems Divi-
sion. Contract will total about 570
million.

Riddle Airlines’ top management was
reorganized last week with the election
of James B, Franklin as president and
chief executive and James 11, Car-
michael as chairman of the board of
directors.

Edward H. Heinemann, 30-yvear vet-
eran of the acrospace mdustry, has been
clected a vice president of General
Dvnamics Corp. During 28 vears with
the Douglas Aireratt Co., he had been
honored for his contribution to the
development of many military aircraft.
He maost recently had been executive
vice president of Guidance Technology.
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AIR TRANSPORT

Witnesses’ Fate Debated in Safety Probe

Halaby would prosecute stewardesses who admitted
flying airliners; Rep. Brooks opposes punishment.

Bv Robert H. Cook

Washington—Congressional probe of air safety violations, highlighted last
week by new photos and testimony alleging offenses by airliner crews, is
centering on the difference between a sin of commission and a sin of omission.

Rep. Jack Brooks (D.-Tex.), chairman of a House Government Operations
subcommittee, 15 opposed to punishing pilots or stewardesses whose violations
may come to light during the hearings, or the flight engineers who submitted
photographs of the alleged violations on Eastern and Trans World Airlines

(AW Sept. 24, p. 47).

Brooks contends his only interest is to eliminate such

violations and prevent “14 million Americans from being guinea pigs”™ in air

safety.

Najeeb E. Halabyv, admmistrator of
the Federal Aviation Agency, questions
the validity of the photographs, has
threatened to prosecute two witnesses
who admitted their unauthonzed pilot-
ing of aircraft several years ago, and
plans to submit the voluminous series
of pictures to the Federal Bureau of
Investigation for “authentication.”

Any pilots identified in the photos
will be contacted by the FAA, he said,
but the agency has no interest in
grounding any palnt for “taking a nap
five vears ago.’

The administrator said FAA has
lacked sufficient authority to detect and
punish those who disobey civil air regu-
lations and needs additional powers to
ensure that violation information is
made available to the government.
Under its present aunthority, FAA is
powerless to prosecute those who fail to
come forward with evidence or who
willfullv destrov such evidence.

Rep. John E. Mass (D. -Calif.) a sub-
committee member, has given strong
support to Hnlnhy's views through his
questions and statements during the
hearings. He has been highly critical of
the Hight engineers’ motives in sub-
mlttmg the photographs, and has ques-
tioned their validity,

Moss said last week that William .
Miller, a TWA flight engineer who took
the latest pu:turca displaved to the
committee, “did nothing voluntarily to
help air ﬂf::h since he failed to pro-
duce the evidence of alleged violations
until subpoenaed bv Congress. Miller
had testified that he withheld the pic-
tures because he had been threatened.

Moss also objected when Brooks
entered into the record several letters
from the public commending the in-
vestigation and citing other alleged vio-
lations. Brooks said it was “reprehensi-
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ble” that most of the letter writers
found it necessary to  request  their
identity be kept a secret because of fear
of reprisal.

The IIH-:’,'-.fIglfl!‘J'l’l has grown bevond
1ts ﬂl'lgll'l l] 'I]lllTl][i!:uL HII]LL HTL’HJLE h;]"i
also taken the opportunity to delve into
IF'AA's role in the Air Line Pilots Assn.
and Flight Engineer International Assn.
battle over control of the third seat on
turbojet airliners, He has parhicularly
questioned Halabv on why IFAA favors
the current demand for pilot qualifica-
tions, as opposed to mechanical, as a
prerequisite  for  flight engineers on
turbojets. Brooks reminded Halaby that
the presidential aircraft, the Air Foree,
Navy and even the FAA's own long-
range sureraft employ flight engincers
with a mechanical background.

Halaby, accused by one wntnux of

“putting forth the pilot's cause,” re-
pled that FAA has no evidence there
1s anv difference in the safetv records
between airlines emploving pilot-quali-
fied flight engineers, as opposed to
flight engineers with onlv a mechanical
hat:Lgmund The flight engineer has
been “designed out of the airplane”
and 1s a “victim of technology,” Halabv
said, n much the same manner that
navigators are being replaced by a “pilot
and machine.”

Halaby also said that as a “tempo-
rary political executive” he was caught
mn the middle of a “rough battle be-
tween labor and management over who
shall occupy the third seat in the cock-
pit.”

“The pilots give us unshirted hell for
not making -ﬂl those scats ]::-ﬂr:rt monop-
olized seats,” he complained, “engineers
give us hell for letting pilots in the seats
and management beats on my door
every day for anmg it too hard to
train flight Engineers,’

Brooks replied that if FAA feels a
strong technical and mechanical back-
ground, such as required by the Air
FForce and others, is not necessary for
commercial “l:r]m{, flight engineers, the
agency “‘should so state” rather than
conduct an experiment on the ques-
tion, emploving the flving public as
“guinea pigs.”

Testimony from several former air-
line stewardesses who either witnessed
other stewardesses “flving” airliners at
the nvitation of the captain, or who
admitted having done so themselves,
later triggered a 5ll.lrpr exchange between
Brooks and Halaby.

Mrs. Margaret Sweet, a former Pan
Amencan World Airways hostess, de-
scribed how in 1955 she had fAown a
scheduled airliner for 5 min., during
which she made the aircraft lose and
then gain altitude. Another ex-hostess,
Miss "'ulflrrrirr.t M. Donofry, told how
she omce flew an I astern Air Lines
Constellation from Atlanta, Ga.., to
Charlotte, N, C. She said she was at
the controls necarly 40 min., during
which the aireraft was taken down from
its 9.000-ft. cruise altitude to 1.500 ft.
hefore she left the controls, It was such
1 “thrill of a lifetime,” she added, that
it might not be possible to impress on
new stewardesses that this is illegal and
dangerous,

Halaby's reaction to these admissions
was that he was duty bound, as FAA
admimistrator, to prosecute both wit-
nesses for the violations, Brooks said
that he did not condone such action,
but, if Halaby insisted, he might fine

cach witness §2 90, This is the same
amount that FAA levied against East-
crn recently for each count of operating
an aircraft not approved by FAA in-
spectors, Brooks emphasized.

Other witnesses told of more cockpit
violations, including one case in which
a captain and copilot customarily plaved
cards on a Western Airlines night flight
between San Francisco and Portland.
The witness—a steward—said that when
he remarked that the interior cockpit
lights were turned up so high that it
was difficult to see outside, the captain
assured him Hw:rt: was nothing to worry
about since “we're so far nIT course
thev'd never find us anvway.’

The high point of last week's testi-
mony was the display of more than 100
cockpit pictures taken by Miller, Most
depicted pilots cither sleeping or read-
ing while at the controls. Several
showed hostesses at the aircraft con-
trols while seated in a pilot’s lap. All
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Soviet 11-62 Uses Aft Engine Mounting

First photo of Russia’s giant I1-62 jet transport shows general similarity to Western jets using aft engine mounting, particularly the Vickers
VC.10. 1I-62, however, is larger, with 182-seat capacity, than any other passenger jet now flying. Passengers ride in upper half of 165-ft.
fuselage, lower section being for cargo, aircraft systems and a galley connected to upper area by stairway and food elevators, Dorsal

extension from base of vertical in may house antenna in addition
four wheels each, apparently fold into fusclage as on Boeing

to aiding lateral stability.
707, indicated by absence of wing gear hounsings like those of Tu-104.

Main landing gear trucks, with

Designer Serge llyushin also extended the trailing edge wing fillet back along the fuselage past the engine mountings, evidently secking
more uniform airflow in this area. Bulge on lower side of fuselage beneath cockpit was not explained. Four engines are 23,000-1b.-thrust
Plane is designed for 560 mph. cruise on long nonstop flights (AW Okct. 1, p. 29).

bypass turbojets designed by N, D. Kuznetsov.

means of identihcation, such as flight
numbers and the facial features of the
crew members, had been carefully cut
out. Miller said he had burned the
negatives and that the prints submitted
to the subcommittee were the onlv ones
i existence.

Referring to one picture of a blonde
hostess tramee ptrc];::cl on the lap of
a copilot, Miller said the girls were
“under constant pressure” from the
captams and have to comply with their
wishes cven though they mav be re-
luctant.

Miller estimated that this type of
violation had occurred on 75% of the
TWA flights on which he had served.

In one particularly unique picture,
a donkev was shown running loose in
the passenger compartment of a TWA
aircraft, Miller said the captain had
permitted 12 conventionecrs to bring
the animal on board at Las Vegas.
Members of the party later became
drunk and tore parts of the aircraft
scats from their moorings., The donkey
roamed loose, and during a descent
started to slide through the door to
the cockpit. Miller said he was forced
to hold the door shut with his foot to
prevent the animal from hurtling for-
ward and hitting the controls.

Miller said he took 298 such pictures
setween May, 1957, and June, 1961, To
aid the committee, he read approximate
altitude and speeds as depicted by the
aircraft instruments in the pictures. In
addition, Miller gave the subcommittee
a stack of index cards which he said
were a record of other violations he has

witnessed since he ended his photo-
graphic project.

Miller explained that he, like Eastern
flight engineer D. K. Carson, had used
an infrared camera in a black box
mounted near the engineer's pancl.
With the aid of a 6-ft. extension cord,
Miller said, he was able to take pictures
without leaving his post.

The pictures were first shown to
Warren Lee Pierson, then board chair-
man of TWA, in 1939, Miller said.
Pierson asked the flight engineers to
be “discreet” and later suggested they
show them to the airline’s operations
executives. Rejecting this idea, Miller
said, he later brought the matter to the
attention of TWA's semor engineenng
vice president, but got no esults.
Finally, a responsible FAA official was
shown 30 of the pictures, but still noth-
img happened, Miller said.

Halaby replied that the ofhcial, Philip
N. Gﬂ]dﬁtun now in FAA’s Flight
Standards Service, was then a Civil Aero-
nautics Board accident mveshigator.
Goldstein contends he never saw the
photos, and was only told of their ex-
istence by Miller, Halaby said. Gold-
stein w 15 instructed bv CAB to accept
Miller's “conditional offer of evidence,”
Halabyv testified. Miller repeated to the
subcommittee that he had actually
shown the pictures to Goldstein.

First general knowledge of the pic-
tures, disclosed by Aviation WEEK
(Jan. 16, 1961, p. 25), resulted in two
threatening telephone calls to his house
and warning of legal action by ALPA if
Miller did not drop his photo project,
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he said. Later, his garage was broken
mto and his hotel room ransacked,
Miller added.

IFAA mspectors are at a disadvantage
i attempting to spot inflight violations
under the present system, he said. Air-
lines generally instruct ticket counter
agents that when an I'AA inspector
presents his credentials at the counter,
the agent must report it to the hostess
and captain. The effect 1s to forewarn
the entire crew that the FAA 15 on
board, he explained. Miller suggested
that the problem might be solved by
locking the cockpit door and providing
kevs onlv to the crew and the FAA.

Halaby  denounced Miller's  idea,
which he termed ° ‘sky-spics,” and took
issuc with Miller's contention that the
pictured violations are considered ac-
ceptable operations by the airlines. To
support his stand, Halaby submitted a
lengthy list of enforcement actions taken
by FAA smnce its creation. An esh-
mated 0.75% of all airline fhights are
mspected by the FAA and the hgure
should be higher, he said, but Congress
refused FAA's TFiscal 1963 budget re-
quest for additional mspectors.

Halaby also invited Miller to discuss
the alleged violations with FAA further
and promised to call TWA President
Charles C. Tillinghast to plead for
Miller's cgntinued availability here.

Brooks earlier had assured Miller that
Tillinghast has given his word that no
action will be taken by the aitline against
the fight engineer, who has been
gmun:lf:d for several weeks because
of an ulcer condition.
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Tomorrow’s supersonic engine is flying now!

The Bristol Siddeley supersonic Olvmpus 13 now under-
going flight trials in a Vulean flving test bed. This engine
will power the B.A.C. tactical strike/reconnaissance air-
craft—TSR 2, which will have a speed in excess of Mach 2
and is due to fly in 1963.

A eivil version of the supersonic Olympus is also under
-:hwﬂlupmr:nt and is ideally suited to the requirements of

Mach 2 transport aireraft.

As powerplant of the Avro Vulean V-bomber foree the
Olympus has proved to be one of the most reliable large
gas turbines in service,

The Olympus 301 has recently completed an official
Type Test at a thrust rating of 20,000 lb and a more
advanced version of the engine has for some considerable
time been achieving thrusts in excess of 30,000 1b with
reheat on the test bed.

p—— BRISTOL SIDDELEY ENGINES LIMITED

SERO-ENGINE DIVISION, PO BOX 3, FILTON, BRISTOL, ENGLAMND.

TURBOJETS * TURBOPHOPS » THURBOFANS + PISTON ENGINES - BAMJETS - ROCRET ENGINEZ * MARIRE AND INDUSTRIAL GAS TURBINES
MARINE, RAIL AND INDUSTRRIAL DIESEL ENGINES * PERECIsIuN EXNGINEELRING PRODUTCTS

Canadians Balk U.S. Carriers’ Try

For New Bilateral Discussions

Washington—Failure of Canada’s Air
Transport Board to authorize maugura-
tion of service to Toronto by two U S,
airlines—after eight months of delibera-
tion—is apparently part of an intensive
campaign bv  Canadian carners for
areater penetration into this country.

Iastern Awr Lines may he forced to
shelve 1ts plans for a Toronto-Buffalo-
Pittsburgh-Flonda service this winter,
and American Airlines has been unable
to transfer its Toronto-Buffalo route to
Mohawk Airlines because of the delay
which Air Transport Board (ATB)
members indicate mav  continue  for
several more months.

Authorization for the route is con-
tuned 1 a 1959 bilateral air agreement
between the two countries, and the
Civil Aeronautics Board last December
selected Eastern to operate the route.
In the same order, CAB approved the
transfer of American Airlines service
between the points to Mohawk.

Informed observers believe Canada
15 using the Eastern application as 2
political wedge to force a re-opening of
bilateral talks. Thev puin’r out that this
type of application in the past usually
has been handled with dispatch by the
Canadians in a matter of weeks, rather
than several months.

In contrast, they point out, Fastern
applied in February, expecting a quick
approval, but was informed that the
Canadian ATB was considering holding
hearings on the matter—a procedure
rarely emploved in the past,

Northeast Credit

New York=Civil Aeronautics Board
has approved a $3.5-million revolving
credit agreement between Northeast Aar-
lines and Chase Manhattan Bank set to
expire Apr. 30, 1963,

Under the agreement, Northeast can
borrow the difference between its cash on
hand and whatever it needs to cover
seven days’ operating expenses.  Repay-
ment is due at two-week intervals, but
only if Northeast's cash on hand exceeds
10 days’ cash operating expenses. If not,
Northeast can add the loan to its debt,
provided it doesn't exceed 53.5 million,
and borrow more if necessary.

MNortheast will borrow 51 nulliom to
pay off an earlier 51 million revolving
credit loan from Chase Manhattun (AW
Jan. 15, p. 42), and an additional 51
million to pay installments on equipment
debts now in arrears. Huoghes Tool Co.
secured the loan with 54 million In
TWA subordinated income debentures
and about 130 acres of unimproved land.

[Fastern is still waiting for an answer.
The ATB recently advised the airline
that is “processing” the applications
and would not make a decision before
the end of November. An ATB spokes-
man added that public comment has
been invited, and that if much opposi-
tion to the new service is voiced, a fnal
decision will take much longer.

Trans-Canada Aarlines, which oper-
ates a Toronto-Tampa nonstop service,
has alreadv filed an objection to the
applications on grounds that the added
U. S. competition is not needed and
that the 1939 hilateral agreement has
not afforded an equal penetration of
U. S. markets for Canadian carriers.

The CAB's order last vear noted that
the mandatorv stops at Buffalo and
Pittsburgh were being placed on the
Eastern route to avoid the pussibility of
unduc competition with TCA. Past
figures showed TCA carned the vast
majority of Toronto-Tampa passengers.

State Department spokesmen  said
that the U, 5. and Canadian representa-
tives discussed the bilateral agreement
last vear but came to no conclusions.
They have suggested re- opening the bi-
lateral nLg_th’rmm several times, but
the U. S. is not prepared to take such
action until after the “full implications”
of the White House international air
transport policy study (AW Oct. 1,
p. 28) have been studied, he said.

CAB spokesmen also noted the Ca-
nadians’ insistence on new  bilateral
talks, and pointed out that while Can-
ada contends it has not emoved eco-
nomic reciprocity from the route ex-
change, it has made such U, S. border
points as Cleveland highly prohtable by
providing service to l‘umpf: via Mont-
real, When the Cleveland point was
granted TCA, he said, it was not in-
tended that it would be utilized to
¢ 'mpete with U, S, carriers in Burope.

The Canadian airlines argue that
they have too little access to long-haul
trafic into the U. 8., and are forced
to  serve such unprofitable “border
points” as Seattle, Detroit, Cleveland,
Chicago, New York Citv and Boston,
In contrast, U. S. carriers serve all
major Canadian cities, thev contend.

U. S. airlines reply that while access
to all major Canadian ecities has been
eranted, most of these population cen-
ters are themselves “border” cities in
Canada. Bevond ”IL":-'L' points, there is
virtually nothing to “trade” for the
heavy traffic points such as Miami, New
Orleans or Los Angeles, One of the few
remaining markets for which U.S. air-
lines say thev would be willing to bar-

gain is Montreal-Chicago.
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TWA Doppler Flight

New York—First transatlantic  flight

using Doppler madar instead of a profes-
| sional navigator to maintain course was
performed last week by Trans World
Airlines, Boeing 707-320, with 115 pas-
sengers and 11 ecrew members aboard,
departed New York at 10:45 a.m. EDT
and arrived London at 9:39 pom., six
minutes ahead of schedule,

TWA has furlonghed 37 of its 55
navigators with the adoption of Doppler
on over-ocean routes, the equipment be-
ing operated by the pilots. Eighteen re-
maining navigators will work on interna-
tional piston schedules.

FAA May Eliminate
Middle Airway Level

Las Vegas—NMliddle laver of the U. 5.
three-level airwav-route structure, which
extends from 14,500 to 24,000 ft., prob-
ably will be abolished in response to pi-
lot and air traffic controller complaints,
FAA Administrator N, E. Halabv said.

Under a plan being studied by the
agency, the floor of the high-altitude, jet
route structure would be Towered to 18,-
000 ft., and the low altitude airway ceil-
mg raised to the same height, As pre-
dicted by ,f"!.w.-x'rm:-: WEeEk (AW Nov.
13, 1961, p. 43), the move is to ease
the ]‘Jrnhlmn of rapidly transitioning
from one airwav structure to another
—a maneuver that often involves clut-
tering an aircraft’'s cockpit with maps
and re-tuning navigabion radios.

In a speech prepared for the Air Traf-
fic Control Assn.'s annual meeting here
last week, Halaby said that above 45,000
ft., “a random tvpe of operation could
be conducted™ depending on the num-
ber of nmavigation aids available, Area
above 45,000 ft. would then lend itself
more readilv to the militarv's typically
random operation, he said.

Halaby also suggested that the fu-
ture of the FAA-recommended bill to
establish an mdependent Federal Avia-
tion Service, a force composed of air
trathe controllers who could be pressed
mto hmited military service during na-
tional emergencies, still was in doubt.
An mmter-agency steering group 1s study-
ing the subject, he said, and will make
a final recommendation not later than
this January. IHalaby also disclosed:
® FAA's consolidation of U. 5. ATC
centers would leave 21 such facilities in
aperation “for the predictable future.”
Despite a recent FAA report that in-
dicated the number might be reduced
to 15 by 1975, Halaby said “there is no
present plan or current tention for
further closings or consolidations.”
® Phrascology that controllers are in-
structed to use in communicating with
pilots probably will be simplified.
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“Next
morning”

deliveries...

across
an
ocean
or
continent

When the new Boeing 707-320C cargo jet goes into service
next vear, it will offer shippers “next morning”™ delivery of
volume freight — across an ocean, or a continent. For the
first time, air cargo will move in volume at jet-age speed,

requires only four hours. A total of 188 economy-class
passengers can be accommodated, or 168 in Military Air
Transport Service-type seating. Cruise speed with full
payload is 575 miles an hour.

The -320C is a development of the famous 707-320B Inter-
continental. the longest-range jetliner flying today. It in-
cargo aircraft. A |nﬂdm" anil unlﬂar]mlr E}-I.IE of a full corporates the major systems and components of the -320B,
cargo payload on palielﬂ can be E{:rmplfted in less than thus providing operators the money-saving advantages
an hour. of standardized spare parts, ground hmui‘lmﬂ equipment
and training.

The -320C will carry more than 45 tons over a range of
3500 miles. Its cargo door is the largest on any commercial

The -320C’s upper deck is readily convertible to all-passen-

oer, all-cargo or combination configurations, Conversion The new 707-320C has already been purchased bv two
from all-passenger to all-cargo confizuration, for example. carriers: Pan American World Airways and World Airways,

EOEING LARLL JET

By James R. Ashlock

New York—Selling air travel as a
consumer product and applying more
market research to flight schedule plan-
ning are key points of Trans World
Airlines’ new management philosophy,

The change is expected to result in
TWA abandoning some transcontinen-
tal nonstop frequencies in favor of
heavier regional service, plus more non-
stop flights in 1963 between New York
and major European business centers
such as Geneva, Milan and Rome.

TWA officials said consideration 1s
cven bemng given to {rhﬂngir:g TWA's
advertising policies, where “we must
start making the people in our ads look
like people who actually fly on airlines,
not someone who just stepped out of
a fashion display.”

Largely responsible for the shift is
Thomas B. McFadden, vice president
of marketing, who joined TWA in
July after a promotional career with the
National Broadcasting Co.

“I know many in the industry won-
dered what TWA was up to, hiring a
radio and television man for airline sales
work,” McFadden said. “But you'd be
surprised at the similarity between sell-
ing programs to sponsors and airlines
scats to passengers.”

Sales View

McFadden's view is that an airline
scat 15 like a bit of broadcasting time.

“You either sell it todav or vou lose
the revenue from it,”" he said. “There’s
no stock inventory; vou can't reduce the
price before the new model comes out.”

McFadden feels the airlines, fighting
among themselves over a set number
of air travelers, are in the same position
major broadcasting networks were in
some years ago when availability of top
program sponsors was limited.

“We finally attracted more sponsors
by improving our product, thus ex-
panding the radio and television audi-
ence,” he said. “We have to do the
same thing with the airline business,
making it acceptable to more people.”

Now consolidated under Mcladden
are the formerly separate departments
of scheduling and market development,
thereby m.ﬂ.mg sales and planning a
unified effort.

“The single aim is to begin tailoring
our scheduling and customer service ac-
cording to the clmnlging nature of the
airline market,” McFadden said.

McFadden says there has been a
definite lack of aggressiveness in airline
sales. Under his direction is a new staff
of five vice presidents who McFadden
feels will inject more enthusiasm into
the sales effort.

Victor H. Harrell is now vice presi-
dent and general sales manager. Former
general manager of Ethiopian Airlines
under TWA's management assistance
contract with that carner, Harrell 1s
responsible for the success of TWA's
sales programs throughout its system.

Russell K. Rourke, formerly assistant
vice president of equipment planning
and development, has been promoted
to vice president of scheduling and mar-
ket development. J. N. Martin was
brought from a New York district posi-
tion to become vice president of passen-
ger sales. S. C. Dunlap, vice president
of cargo sales, and H. G. Riegner, vice
1Jn:~i|dcnt of advertising and sales pro-
motion, complete the staff.

Market Research

McFadden will rely heavily on mar-
ket research in determining sales pro-
erams. His initial move was to itensify
selling efforts in the four major markets
-Chicago, New York, Los Angeles and
San Francisco—putting these points on
a direct reporting line to Harrell.

“But we must get into the mass of
what was once called the ‘blue collar’
trade,” Mcladden said. “That’s where
the moneyv is today. We know that class
has dollars to spend on air travel if we
can convince it to do so.”

He said TWA will not ignore the
business traveler, who represents 9%
of all air travelers and provides 75% of
TWA's repeat business. TWA 15 also
taking care of the expense-account
traveler through its Briefcase Commu-
ter service on Convair 880s, and its
Conference Special whereby it will re-
serve conference rooms and secretarial
service in any city at the traveler's re-
quest and expense.

“QOur mamn tool in attracting business
outside the expensc-account market 15
through vacation promotion,” McFad-
aen said. “We know the non-executive
class has money to H]]E."lll.’] for such
travel, because it doesn’t have to main-
tiin the country club memberships and
extensive entertaimmment expense con-
sidered necessary in management cir-
cles.

Travel Expenses

ary

I'he challenge is to get people to
analvze thur over-all travel expenses,’
he said, “and they will see that they
can go as LE[H‘IHH'IIE“I“'I,’ by air as by
surface in many areas.

McFadden says selling, not haphaz-
ard fare cutting or gimmicky tour pro-
grams, is in his estimation, the way to
expand the market.

“We're considering changing our ad-
vertisements to make the passengers
shown look more like regular air trav-
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TWA Considers Heavier Regional Service

elers,” he said. “We know that many
people don’t fly simply because they've
decided from present ads that they must
dress like a Madison Avenue executive
or a Hollywood actress.”

Airline markets can be determined
and tapped in the same way that soap
manufacturers and other commodity
distributors do it, McFadden believes.

“We're going to begin a concen-
trated survey program, taking in specific
industries and population centers,” he
said. “For example, look at the elec-
tronics industry. It is scattered all over
the country.

“We'll determine the travel patterns
of people in this industry, where and
when thev want to go, and then pitch
our sales and schedule approach to
meet the need.”

Flovd D. Hall, TWA’s senior vice
president and system general manager,
says the airline 15 abandoning outmoded
philosophies about the airline market.
[1e said there are two schools—one that
vou can generate business, the other
that the market is static.

“We're scrapping the idea that vou
cain't generate business,” Hall said.
“This 15 the view that has led the n-
dustry into fghting over a set group of
customers.”

Potential Business

Iall said there has been too much
attention devoted to the larger cities,
and to transcontinental nonstop mar-
kets. He wants to find out how much
potential extra business there 15
other cities, like Cleveland, Cincinnati,
St. Lous and Denver.

“Nobody exploits these arcas, or secks
new business in them,” he said. “But
to achieve continuing market growth,
we must begin better service for all
the aities in which we operate.”

Hall said that 1if market analysis
proves TWA can capture more revenue
regionally than in the highly competi-
tive markets, then it will set up sched-
ule patterns designed to serve these
arcas better. He concedes that TWA
might have to reduce its transconh-
nental nonstop frequencies to release
arrcraft for such a move.

McFadden said TWA's survey force
also will go into cities and analyze the
salary, ethnic and travel characteristics
of the population, resorting even to
block-by-block doorbell ringing where
necessary,

The prime incentive for any sales
force, money, is also being dangled by
McFadden in hring up TWA's ficld
representatives.

“There are few in any sales group
who are reallv aggressive men who will
go out on weekends or spend an eve-
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C) Flight Propulsion N | DAY -

A report about progress in research and
products from the Flight Propulsion Divi-

sion of the General Electric Company

Mock-up of U.S. Army's VZ-11 lift-fan VTOL flight research
aircraft shows vertical takeoff or landing configuration. Nose
fan inlet louver doors, nose fan thrust modulation doors and
lift-fan inlet closure doors are all in open position. At right,

i e

GENERAL ELECTRIC-RYAN UNVEIL
LIFT-FAN POWERED VTOL VZ-II

SAN DIEGO, Calif.—Final design of
the U.S, Army's VZ-11, world’s hrst hift-
fan V/STOL aircraft, was unveiled re-
cently by the Army at the Ryan Acro-
nautical Co. plant here.

Also shown was a full-seale VZ-11
mockup, forerunner of the advanced fan-
in-wing aircraft which will be Hight-
tested in mid-1963. General Electric 1s
prime contractor, and Ryan a subcon-
tractor in charge of designing and build-
ing the aircraft.

Flight-testing the VZ-11 is expected
to support G.E.'s contention that lift-fan
propulsion can most ably meet designers’
requirements for many future VTOL air-
craft. The system produces two to three
times more lift for a given amount of
engine thrust than other high-performance
V 'STOL designs, since the lift-fans multi-
ply available engine thrust by 300 per-
cent. Hence, the basic engines can be sized
for cruise conditions but not oversized
to meet vertical flight requirements.

This major advantage will make possi-
ble important savings in fuel consumption
and logistics support, and provide greater
range and payload capabilities. As a result,
the VZ-11 concept i1s unlike typical
V,/STOL test beds in that it is designed
to have performance which closely approx-
imates anticipated requirements for
military missions.

The Army feels the V,STOL arcraft
can make a major contribution to mo-
bility needed for limited and general war.
The VZ-11 concept blends battlefield
mobility with high performance. It will
be capable of taking off vertically, transi-
tioning to conventional flight, and will

fly at speeds of more than 600 miles per
hour. Aircraft using this concept may be
used for future combat surveillance or
target acqusition missions, and will
areatly extend the vision of Army field
'I_'E]'Il'l.'lil'lu‘.llilli.:l.t]'ﬁ-.

Basic components of the awrcraft’s pro-
pulsion system are two JBS turbojet en-
gines mounted lagh on the fuselage, two
fhive-foot diameter tip-turbine-driven fans
submerged in the wings, and a smaller
fan in the nose of the fuselage.

For vertical flight, diverter valves di-
rect the jet exhaust to the tip-turbines
to drive the lift-fans. For forward Aight,
the diverter valves close the fans off
and allow operation as a conventional
jet atrcraft. The nose fan 1s used to pro-
vide lift, pitch trim, and control,

Crossover ducting between engines
and fans insures that 60 percent of the
total lift will be availlable with only one
engine operating. Under standard condi-
tions and normal landing weights, ade-
quate lift will be awvailable for wvertical
landings with a single engine. Conven-
tiontal landings can be made with a single
engine under any loading condition.

The VZ-11 13 designed to have out-
standing control capabilities in hover and

slow fight. The fan crossover duct system
will provide balanced forces for attitude

control as well as 60 percent of lift, should
one engine become inoperative.

The VZ-11 program culminates three
vears of static and wind tunnel testing of
the hft-fan propulsion concept. First tests

were conducted at G.E.'s outdoor testing
facility in 1959 at Evendale, Ohio.

VZI-11 cockpit features familior pilot controls. For wertical
flight, a lift control stick similar to these in helicopters (left
side) has been added. Airborne ftransition from wvertical to
horizontal flight requires no shift in hand or foot positions.

Rocket Case Bn_n_tra[:t Won

CINCINNATI, Ohio— General Elec-
tric's Large Jet Engine Department
was recently awarded an 511.7 mil-
lton contract from Thiokol Chemical
Corporation for continued produc-
tion of hrst-stage rocket motor cases
for USAF's Minuteman ICEM.,

A follow-on to earlier awards of
511.4 million for 1962 production,
the new contract will cover produc-
tion through 1963. The rocket cases
serve as the main structural member
for the missile's first stage.

Machining Breakthrough
Predicted Superior to
Conventional Metalworking

CINCINNATI, Ohio—Electrolytic ma-
chiming techmques developed by General
Electric for manufacture of critical jet
engine parts and rocket motor casings may
soon replace current machining methods
used to make many engine components,
company officials predicted here recently,

Developed initially for drilling holes in
the high-temperature alloys used for jet
engine buckets and blades, electrolytic
machining can also be applied to die-
making and machining of ordinary met-
als—at substantial reductions in cost,

The main advantages of the new
technique over conventional machining
methods are the increased machining
speed and longer tool life, With conven-
tional methods of tapping or drilling,
the rate falls off as the hardness of the
workpiece increases. But with electro-
lytic machining, rates are essentially
constant, whatever the material, as long
45 power input 15 constant,

General Electric is currently seeking
licensees 1n the U.S., England, France,
West Germany, Japan, and Italy to
manufacture machining equipment using
the technology perfected during a five-
year development program,

G-E CJ610 Turbojets
Boost STOL Capability
of Fairchild C-123H

EGLIN, AFB, Florida- Flight tests of a
Fairchild C-123H equipped with two
wing-mounted G-E CJ610 turbojets were
completed here recently in an accelerated
effort to provide the transport with STOL
capabilities.

Fairchild hopes the CJ610°s will help
prave the C-123"s capability as an intenm
STOL transport in the 20,000-pound pay-
load class.

Under current procurement schedules,
advanced assault transport aircraft of
similar size will not be available until
the 1964-66 period when Vought-Hiller-
Ryan's XC-142 and deHavilland’s Cari-
bou II become operational. Meanwhile,
the only operational STOL transport is
the Caribou AC-1, which is limited to
8000-pound payloads.

In Fairchild’s recent Hight tests each
of the two CJ610 installations, including
engine, accessories, pod, and pylon, added
G690 pounds to the basic weight of the
C-123H.

Developing 2850 pounds thrust, the
CJ610's were hung below the wing, out-
board of the piston engines. The extra
structural strength needed was gained by
adding ribs, doublers, and sections of
heavier skin to each wing.

To guard against ingestion of rocks
and dirt kicked up during propeller
reversing, butterfly wvalves seal off the
two jet intakes automatically. After
reversing i5 completed, the butterfly
valves can be opened with a switch n
the cockmt.

During fight testing at Fairchnld's
Hagerstown, Maryland plant, the C-123H
has shown significant improvement in
take-off and landing distances normally
associated with the conventional versions
of the aircraft.

. —
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THREE XB-70 TEST PILOTS from North American Aviation and the Air Force recently
completed an orientation course at G.E.'s Large Jet Engine Department on the YJ93
engine, powerplant for the USAF XB-70. Al White (center foreground), NAA's chief
test pilot, will be at the controls during the first XB-70 flight, scheduled for Decem-
ber. White's fellow XB-70 pilots who atiended were USAF L. Cel. Joseph Cotton
(seated rear), and USAF Major Fitz Fulton (standing center). The three pilots
were accompanied by USAF XB-70 Joint Test Force Director Col. Guy Townsend
(right) ond NAA's O. E. Deal (right center). B. W. Bruckmann (left), manager of
G.E."s J93 Engine Project, headed the technical team that conducted the briefings.

Ring of G-E Jets to Puwer CG&E Generator

CINCINNATI, Ohio— An unusual new
use for aircraft jet engines was revealed
here recently when the Cincinnati Gas
and Electric Company announced it will
use 10 clustered CJ-805's to drive a new
reserve power turbine-generator.

Arranged cylindrically, the 10 light-
weight turbojets will operate as pas
generators exhausting into a single-stage
100,000-kilowatt load turbine. The tur-
bine will drive a conventional, hydrogen-
cooled penerator at 1200 rpm.

The Cincinnati utility will use the new
unit to meet such increasing power

JET-BOOSTED, this C-123H was recently flight-tested with two General Electric CJ610
turbojets. Fairchild reports significant reductions in take-off and landing distances.

demands as daily and seasonal peak loads
and system reserve requirements,

The CJ-805's for this reserve power-
plant will be slightly modified versions
of the CJ-805 turbojets which power Con-
vair 880 and 990 jetliners, now In service
with domestic and overseas atrlines, The
engines are the commercial twin of G.E.'s
record-setting J79 military turbojet,
powerplant for the Navy's F4H and A3]J
and USAF's F-110, F-104, and B-58.

The turbine-generator unit in Cin-
cinnati will be housed in an adequately
sound-proofed steel and concrete struc-
ture, A separate control and mainte-
nance building will be adjacent to the
power umt's foundation. One section will
contain plant instrumentation. controls
and the auxihiary power transiormer;
another section, the plant heating and
sanitary facilities: and the third section,
a maintenance shop.

FOR MORE INFORMATION

If you would like additional information on
these G-E flight propulsion programs, write
on your company letterhead to: Generol
Electric Company, Section 206-52, Sche-
nectady 5, Mew York.

H’r:lgrfﬁ fs Our Most fmpwfanf Frodef
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TURBINE-POWERED AIRCRAFT ORDERED AND DELIVERED UP TO 31 DECEMBER 1961*

Remaining to be

This quiet revolution in components
vitally affects your avionics equipment reliability

Without benefit of fanfare the electronic vacuum tube has
quietly made astonishing gains in reliability over the past
decade. Data accumulated from 1952 to date on Sylvania
Gold Brand Subminiature Tubes reveal an impressive de-
cline in percent failure rate—from an average of 5.5% / 1000
houwrs to approximately 0.25% /1000 hours.

Compiled under combinationsof max-rated plate and screen
dissipation and max-rated bulb temperatures...these figures
demonstrate that vacuum tubes provide both high perform-
ance and high reliability.

Tubes are remarkably tough operators. Case in point: GB
Gold Brand Tubes specifically designed for business-com-
mercial aviation. Sylvania subjects them to conditions far

more severe than encountered in actual field usage. Exam-
ple: shocks of 500g, fatigue tests of 2.5g for 96 hours, bulb
temperatures of 165°C. Large samples are life tested under
high temperatures for 300 and 1000 hours. In all, Sylvania
GB Gold Brand Tubes are built to assure dependable oper-
ation of your electronic “eyes and ears.”

If avionics equipment reliability concerns you, be specific
about the components you use, Make certain they are supe-
rior-quality electronic tubes—look for the Sylvania GB Gold
Brand marking on the tube. A complete list of GB Gold
Brand types, and prototypes, is yours for the writing. Elec-
tronic Tubes Division, Sylvania Electric Products Inc., 1100
Main St., Buffalo 9, N. Y.

AVAILABLE FROM YOUR SYLVANIA INDUSTRIAL TUBE DISTRIBUTOR

SYLVANIA

SUBSIDAaRY QF

GENERAL TELEPHONE & ELECT EEM’/G'S
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Ordered Delivered delivered
— T, —— e = Y — —_— e
Before During Tatal up te Befare During Total up to During 1943 and
1961 1961 31.12.61 1961 19561 31.12.81 1962 fler
Baeing 707 . o s e : 142 49 211 - 148 13 1481 30 —
720 . a1 30 121 22 &8 '.i"El 31 —_
Convair 990 [ﬁﬂﬂl ............. iz -7 30 — - - - 30 —_—
880 . b P 48 11 59 13 a9 52 7 -—
Douglos DEE 157 15 : 172 - 102 52 154 18 e
o e B 55 5 &0 45 12 ' 57 3 —
ool R e e 109 43 152 58 a7 ' 25 34 21
Vickers MC-10, .o o cvenvsns : 45 4 49 — — - - 49
DH-121 Trident. . . ... ...._..... 24 — - 24 o — -— 24
LT e e DA ; B0 37 1"z - - — - - 117
BRE NN ¢ v o s A e 16 14 - == o 14
TN .o viein sernis +auvsa| B0 | W3 | 1011 | 388 221 609 175 227
e R e SN P 59 - - 59 a6 e 59 . -
Vanguard V- *?ﬂﬂ ______________ 43 —- 43 20 23 473 e
Electra L-188...........0..... 170 4 . 174 142 12 174 - -—
Viscounl! ‘l-"*ﬂﬂﬂ ................ 134 11 147 130 17 147 —
TR o oot e R 259 259 259 : 259 - — e
Friendship F-27 . . .. oo iiiwnn. 130 32 142 23 a7 130 32 -
- By S PR B 9 17 --- - — 17 -
| WP Herald: ;s vl X 10 - 10 - - — - 10 | —
Canvmﬁtunnduw Y s 16 16 14 —- 14 : —
(| R . __5& | 8% | 73¢ | &% | BN 59 =
CARGO TURBO-PROPS

Canadair CL-44D . , .. .......... 17 2 19 — g 10 =0
Argosy AWES0. . . .. ... ..., 5 7 3 _ 10 1 10 — o
[ RO 24 3 29 1 1 | 19 10 —

! * Metes: (1) The numbers given are uﬂml;;m the baiis of the best uvn-i‘;-;lbll information.

(2) For lack of information, aircraft built in non-ICAQ States are not included in this toble: It Is known, ho
L of Tupolev 104"s ond ll'ftrlhln 18's have been :Irlhmrﬂl to airlines of Contracting .."'.-lhwl-t TR ROMRESY, T sl oy

ning downtown to sew up a sale,” he
said,

“To stimulate this, we're hanging a
money  carrot before our salesmen’s
noses. For anyv district that tops 1ts
sales quota m a given month, its h:'I]L"-
people receive an extra month’s pay.

McFadden said TWA will not be so
concerned hereafter with taking cus-
tomers away from the competition, but
will strive more toward over-all market
expansion. He said there is defnite
need for some type of industry coopera-
tion in  promoting airmindedness
among the public.

“This would be particularly beneficial
mm the areas of safety and ::-:Iuml:mn in
the benehts of air travel,” he said.
“TWA would get behind such a move-
ment immediately.”

Despite the broader view toward mar-
ket cxpansion, McFadden said TWA
will not ease up in its competition with
other carniers, The sales incentive pro-
gram 15 already showing effects in
TWA's share of the New York-Los
ﬁng{:]{:.f; trafhic, he said.

“But when vou consider that there
15 the thllmlef.JlI: of about eight jet
aircraft flving empty coast-to-coast every
day, based on load factors, then reduc-
ing our emphasis on that service doesn't
seem too impractical,” Hall said.

Hall realizes that competing airlines
may also boost their regional frequen-
cies to challenge TWA's emphasis in

that arca, thus repeating the overcapa-
CII:'I. cvele.

“The patterns we visualize would
hnk a number of cities,” he said. “"And
while the competition might meet us
on certain segments, we don't think
thev could match us on the over-all
schedule pattermn.”

He sad TWA will trv to convince
people to g0 to new places for their
vacations. “How many realize that von
can fly to Lisbon inste: ad of Miami, stav
the same length of time, and at less
cost?’” Hall said.

Pan Am to Run Tests

Of Imertial Navigation

Washington—Pan American World
Airways will conduct a six-month evalu-
ation of an inertial navigation system in
a2 DC8 in a series of 90 flights, 54 of
which will be transatlantic Crossings,
under a $22,520 contract awarded by
the I'ederal Aviation Agency (AW June
11, p. 93).

The inertial navigation equipment
will be supplied by Litton Systems, Inc.,
a subsidiary of Litton Industries, under
a $260,000 FAA contract which in-
cludes modihcation of a military type
inertial svstem for airline use. Litton is
scheduled to deliver the equipment to
Pan Am in about six months.

The Litton system is expected to
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weigh about 50 1b. including gyro sta-
bilized plattorm, computer and pilot
display. The company produces iner-
tial navigators used in a variety of mili-
tary aircraft, including the WI'2, W2F,
AZF, P3V, F-104CG, CF-104, and re.
cently was sclected to su ply the inertial
navigator for the new ]I -110.

The FAA program is intended to
evaluate the feasibility of airline use of
inertial svstems for navigation over water
and areas which are not Lqmppf.r.l with
ground-based navigation aids. While
|11r.rlt11! svstems have mmportant advan-
tages for military aircraft, becanse they
emit no radio energy which might facili-
tate enemy detection and cannot be
jammed, thev are considerably more
complex and expensive than Doppler
navigators, Omne objective of the FAA
tests will be to compare the accuracy
and reliability of an all-inertial system
with a Doppler navigator. Observers
familiar with both Doppler and inertial
svstems predict that the Doppler wall
prove superior in terms of accuracy per
pound and per dollar,

However, since a Doppler navigator
requires the same type of dead-reckon-
ing computer as an inertial svstem, and
both need a precise azimuth reference,
it 15 conceivable that a combination
Doppler-inertial = svstem might offer
some advantages over the dual Doppler
svstems currently installed to provide
standby capability,
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AIRLINE OBSERVER

> Lower fares on the North Atlantic appear to be in the making at the
International Air Transport Assn, trafhic conferences at Chandler, Anz.
(AW QOct. 1, p. 28). However, the drive for lower fares, being led by
Lufthansa German Airlines (AW Sept. 24, p. 43), could become bogged
down in the question of conditions under which new rates will be applied.
Carriers opposed to lower fares are expected to propose conditions such as
time limits or seasonal rates to protect present level of revenue yield.

» Watch for British cabinet to approve full participation in the British-
French supersonic transport project by mid-November, perhaps earlier.
French have already allocated funds, but British have limited participation
to a comparatively small contract with British Aircraft Corp. for continuing
design study. Initial British funding probably will involve allocation of about
$150 million.

> I'AA last week gave general aviation pilots and 14 U. 8. airlines permission
to use the new Dulles International Airport near Washington, D. C., for
familiarization and training purposes. The terminal’s control tower and asso-
ciated navigation aids were commissioned Oct. 1, but the airport 1s not
scheduled for dedication until Nov, 17. Airlines may gain experience con-
necting their transrnrtﬂ to the Dulles mobile lounges, without charge, until
the inauguration of scheduled service.

» Order by Alitalia for ive Douglas DC-8 transports powered by Rolls-Royce
Conway by-pass engines is imminent. Possibility that the order will include
some 1DC-8F convertible passenger-cargo planes is strong.

» Amernican Airlines stewardesses are stnving to eliminate from their contract
the provision for mandatory retirement at age 32, Air Line Stewards and
Stewardesses Assn., a division of the Transport Workers Union, contends
that the age limitation is discriminatory since it is not employed by any
other U. 8. carrier. ALSSA members so retired are forced to take lower-paying
jobs and are often being replaced by hostesses recruited from foreign
countries, the union claims.

» British Overseas Airways Corp., which is cancelling its pool agreement with
Ghana Airways (AW Aug. 20, p. 43), will supplement its Bristol Britannia
turboprop fights with a twice-weekly service between Accra and London
with Boeing 707 by-pass engine-powered transports.  Britannias will be oper-
ated on the route on a thrice-weekly basis. Ghana Airways’ I1-18 turboprop

transports apparently will be used only on flights from Aecra to Khartoum
every two weeks,

» Federal Aviation Agency last week began using Air Defense Command’s
large new FPS-35 radar at Montauk Point, Long Island, to monitor airway
trafiic between Boston and New York City. The Montauk installation, part
of the Sage intercept system, will fill former gaps in FAA’s radar coverage
of the northeastern coastal area. The agency plans to begin using another
FPS-35 radar at Benton, Pa., later this year to supplement coverage of the
area between New York and Cleveland.

» Brazilian airline VASP has ordered four Sud Caravelle Mark 6 transports
and has taken an option on two additional aircraft. VASP is the fourth
Brazilian airline—after Varig, Panair do Brasil and Cruzeiro do Sul—to buy
the twin-jet transport. Sud’s Caravelle backlog now stands at 159 firm
orders from 21 companies m 19 countries.

» International Assn. of Machinists and FAA are keeping a close eve on
possible maintenance violations arising from labor disputes. Nearly a vear
ago IAM began providing FAA with a continuous report of alleged violations
committed by the carriers, Volume of these reports has increased sharply

whenever labor disputes have arisen, but the current rate is not considered
serious, the union said.

P State Department will not schedule any more bilateral negotiations until
a U.S, international air transport policy has been adopted by the White
House (AW Oct. 1, p. 28).

SHORTLINES

 Federal Aviation Agency has awarded
a $134,445 contract to Maxson Elec-
tronics Corp. for the development of an
experimental TACAN transmitter.

» Federal Communications Commis-
sion has extended the use of frequency
122.6 mec. to Apr. 1 to permit continued
participation of airlines in IFAA's direct
pilot-to-weather forecaster tests.

P Iberia Airlines of Spain has ordered
five additional Douglas DC-8 turbofan
transports at an estimated cost of 531
million.

» Lufthansa German Airlines has been
flying donated medical supplies and
food at its own expense to Teheran
from Germany as an aid to earthquake
victims. Iberia has conducted a similar
operation from the U.S. to flood-
stricken areas in Spain.

 Maintenance personnel will be sur-
veyed next month by FAA as a means of
evaluating aircraft certithcation and sur-
veillance programs. FAA said programs
have remained unchanged for 30 vears
and probably should be revamped to
meet maimntenance requirements in han-
dling more complex aircraft,

» National Airlines now plans to retire
its fleet of piston aircraft Jan. 1, after
which it will operate all flights with
Douglas DC-8 turbofan and Lockheed
Electra turboprop transports.

» Northeast Airlines’ request that testi-
mony given in executive session of the
New York-Flonda renewal case be with-
ield from the public has been denied
bv the Civil Aeronautics Board. North-
cast held that publicity about any pend-
mg merger would be harmful. The
Board stated that the testimony reveals
no definite plans for a merger between
Northeast and another carner.

> Sabena Belgian Airlines has reported
an 18% increase in trafhc during the
first six months of 1962, compared with
the same period last year. Load factor
tor the period was 61% compared with
57.2% in 1961. Number of transatlan-
tic passengers carried in the first half
of 1962 increased 30%.

» U. S. trunklines have agreed to extend
the no-show penalty and oversale com-
pensation plan through Jan. 31 (AW
Oct. 1, p. 30). OUne modification pro-
vides that unticketed passengers who
hold reservations will be canceled if
they fail to purchase tickets less than
30 min. prior to flight departure.
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A fuel cell for Apollo

This is a model of a fuel cell designed by Pratt &
Whitney Aircraft—the company chosen to develop
a fuel cell system for Apollo, America’s first
manned lunar craft. The Apollo spacecraft will
be built for NASA by North American
Aviation. Pratt &
The hydrogen-oxygen cell will supply Whitney
power for environmental conditioning, Aircraft
communication, instrumentation, and
scientific equipment. In addition to gen-
erating electrieity, the fuel cell will pro-
vide water for Apollo’s three-man crew.

Ord I 5edey OF UuiTEdD AsWCAAFT COAR

ERST HaRTYONE. NN

Pratt & Whitney Aircraft’s fuel cell 1s far more
efficient than conventional power systems. During
tests, cells have demonstrated efficiencies of 70
to 80 per cent.

The fuel cell has a significant role
in space. Moreover, it promises to be
a significant power source on earth.
Pratt & Whitney Aircraft is currently
studying fuel cell power systems for
such applications as remote-site power,
vehicle propulsion, commercial power
generation, and other industrial tasks.

34



Hume

carved out of solar stream

NEW PICTURE of the geomagnetic field, above, which has been
developed as the result of data from Explorer 10 and Explorer 12
satellites, shows the effect of solar wind pressing against the sunlit
side, and the cavity carved out of the solar stream by the earth.
On the dark side, the earth's magnetic field gradually merges into
the limitless interplanetary magnetosphere. I_',\r.n'lnrer 12 measured

Maanetic Equator

24

P-14 TRAJECTORY

the extent of the field on the sunlit side, and Explorer 10 passed
through the cavity boundary at the lower edge of the drawing at
a distance of 56,000 mu. from the earth, Below is a cross-sectional
drawing of the geomagnetic held as it was believed to appear in
1958 before the opportunity became available for direct measure-
ments with satellites and probes.

ﬂ Earth Radii O
15 Thousand Miles 30 a5 40
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EXPLORER 12, launched Aung. 15, 1961, found the outer limit of the
mi. Injun satellite, in center at right, hrst detected and monitored new radiation zone created by nuclear blast.

b_:mce Sciences Expansion—Part 1 :

SPACE TECHNOLOGY

sunlit side of the trapped radiation averages an altitude of 40,000

Research Challenge Encompasses Galaxy

By Edward H. Kolcum

Washington—Growing national need
for fundamental knowledge i1s adding
new demands, urgency and scope to
the work of the space scientist, whose
physical laboratory is being extended to
thu farthest reaches of the g;hu

The space scientist today 1s charac-
terized by a new impatience to exploit
the rapidly-flling storehouse of data col-
lected by instruments already launched
bevond the protecting, but distorting,
atmospheric mantle of the earth. Infor-
mation from space will not only help
man in his search for underst: mdmﬂr of
the universe, but will furnish the eriti-
cal data points required to design, en-
gineer and manned and un-
manned space vehicles.

"tl’r!mnt'h the technique of sending
mstruments imto space to make direct
measurements 1s a relabvelvy new one,
it already has provided an indication
of the Jui'unniw and the hazards which
space holds, It has forced a closer re-
labionship between the scientist and the
cnginger, so that now the U. 5. ean
perform such feats as designing, build-
mg and launching a wc_iml satellite in
just 60 davs to 'ullil]:l]l:. the radiation in
the lower edee of the Van Allen helt,
imcreased by a U, S, nuclear detonation
last July 9 (AW Sept. 17, p. 26).

Farly space science pavloads discov-
ered the belt of geomagnehc; allv- trapped
radiation around the earth; they have
mapped the belt, measured its constitu-
ents and found at least five distinct n-
tensity zones within 1t, They have
sampled the atmosphere, provided 200,
000 photographs of the cloud cover over
the earth, and have established the basis
for advancements in the art of weatho
prediction and analysis that will save

|._[||.]""il
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Major Space Science Experiments

Payload Launch

1. ENERGETIC PARTICLES
Explorer 1. ... ceeses Jan. 31, 1958
Explorer 3............... Mar. 26, 1958
Explorer 4............... July 26, 1958
Explorer 6............... Avg. 7, 1959
Explorer F......00000004. Oct. 13, 1759
Explorer 12.......000004. Aug. 15, 19461
IOl G s s i i s b June 29, 19461
Plonger V......cco0800064s Oct. 11, 1958
Ploneer 3. ......c0000004- Dec. 6, 1758
Ploneer 4...........c000.. Mar. 3, 1959
Ploneer §.....cccoviviaua Mar. 11, 1940

2. MAGMETIC FIELDS
Ploneear 1.... ccavivaiuas Oct. 11, 1958
Explorer 10....... T Mar. 25, 1941
Explorer 12.............. Aug. 13, 1961
Rockal Flights. . . ... .00 siiiivesss i

3. COSMIC RADIATION
Merv, Big Shot pigay-back ............
experiments, plus 11 rocket
flights

4. SOLAR RADIATION
D50 V..iieivesennnsins Mar. 7. 1962
Rocket Flights. . .......... o e A

- — R —
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Significance

Discovered Yan Allen radiation belt
Verified Van Allen belt existence

Found that inner belt zone consists mainly
of penetrating (high-energy) protons
Detected electrical ring current circling
outer belt zone

Monitoraed major solar storm simultaneously
with Pioneer 5 probe (see below); detected
low-energy electrons in outer zone

Upset Explorer 7 data by finding that the
outer zone consists mainly of low-energy
protons

Distcovered ond monitored high intensity
radiation belt formed by July 9, 1962,
LS. nuclear test detonation

Found that the outer Van Allen belt limit
varies with solar wind

Discavered what was thought to be a
sacond distinet radiation zone

Confirmed Pioneer 3 and Explorer 7 dato
Registerad Forbush decreacse [decrease in
cosmic ray intensity] after solar fore;
measured ring currents found by Explorer
6; meosured magnetic field ond pene-
trating protons in deep space

Found disturbed transition between earth's
maognetic field ond interplonetary spoce
at 533,000-mi, altitude

Discovered draping effect of the earth's
maognetic field en the dork side; crossed
magnetosphere ot 86,000-mi, altitude
Found that magnetic fleld on the sunlit side
"breathes,”” averaging an altitude of
40,000 mi.

Measured magnetic fleld intensities; found
daily variation over the equator

Determined that nuclei ratios differ in rays
from the sun and rays from siars outside
the golaxy

Confirmed rocket data thot solar radiation
is emitted from bright spots on the sun,
which constitute only 3% of the solor
surface

Studied solar spectra in ultra-viclet from
@77 1o 2,900 angstroms; discovered solar
X-rays in the E-region of the lonosphere

:i:-=-ri:

= T . e
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A new solid state radar system built by STL engineers and
scientists can send out and receive signals at X-band fre-
quencies to help man rendezvous and dock wvehicles In
space. STELATRAC is its name. It is the first solid state
system of its kind. The X-band transmitter 1s shown above.
It has successfully passed temperature and vibration tests.
STELATRAC can also be used as a command link between
vehicles in flight. By altering its module design, the flexible
radar system operates as an altimeter and doppler velocity
sensor to guide spacecraft safely to the surface of the moon
and planets. Today STL i1s busy on many such projects as
STELATRAC. STL is also prime contractor for NASA's
OGO and a new series of classified spacecraft for Air Force-
ARPA. And STL continues Systems Management for the

<

Los Angeles » YVandenberg AFB » Norton AFB. San Bernardino » Cape Canaveral » Washington, D.C. » Boston » Huntsville * Dayton

-

Air Force's Atlas, Titan and Minuteman programs. These
activities create immediate openings in Theoretical Physics
= Systems Engineering + Radar Systems « Experimental
Physics + Applied Mathematics * Space Communications *
Antennas and Microwaves * Inertial Guidance + Analog
Computers + Solid State Physics « Computer Design -
Telecommunications + Space Physics = Digital Computers
« Guidance & Navigation * Electromechanical Devices -
Engineering Mechanics « Aerodynamics « Propulsion
Systems. For Southern California or Cape Canaveral
positions, write Dr. R. C. Potter, Department A22,
One Space Park, Redondo Beach, California, or Box
4277, Patrick AFB, Florida. Your inquiry will receive
a prompt reply. STL i1s an equal opportunity employer.

SPACE TECHNOLOGY LABORATORIES, INC.

a subsidiary of Thompson Ramo Wooldridge Inc,

PIONEER 5 (above) now in a solar orbit, monitored a solar fare, measured ring current
around outer Van Allen belt zone, and detected particles and magnetism in deep space.
Solar Hare measurements were made simultaneously with those of Explorer 7, shown with

experiments disassembled below.

untold billions in damage caused Dby
storms.

Thev have provided new, precise 1n-
formation about the ionosphere to m-
crease the quality and reliability of
radio communications. Thev have dis-
covered a laver of helium around the
carth and magnetism and energetic par-
ticles in deep space. They are supply-
ng data which may aid in prediching
L.ul.n storms and allow computation of
safe periods for manned space explora-
tiomn.

Thev have upset the theorv that
matter is created and decays at con-
tinuous and equal rates, and have
strengthened the theorv of the consist-
ent universe, which savs that each visi-
ble star mayv be the center of its own

system containing mine planets,
In doing these things, space science

has sct the stage for a new chapter of
correlated, causc-and-cffect  measure-
ments of the galaxy by observatory sat-
tellites which “will contain as many as
50 different experiments in the physi-
cal, chemical and biological disciplines
The goal 15 a detailed map of a hostile,
Auctuating environment.

The immediate, practical require-
ments of the manned lunar landing
program and weather and communica-
tions satellites, as well as the esotenc
eoals loosely categonzed i “pure sci-
ence,” are being translated into hard-
ware, experiments and programs by
National Acronautics and Space Admin-
istration’s Goddard Space Ilight Center
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located at Greenbelt, Md., near Wash-
mngton,

Goddard's man: igement  technigues
and its current and planned programs
were reviewed extensively by Aviarios
WEEE (July 2, pp. 175: 183; 195). Tlhus
center has the major U. 8, responsibil-
ity for scientific earth satellites, some of
which are developed in-house and the
others by industrv. under Goddard's su-
pervision.

At Goddard, the space science pro-
gram consists of inter-related expen-
ments designed to gain understanding
of the m]lrfumtril] relationship- the
way the sun’s emissions influence space
in the solar system, and more particu-
larly, the way these emissions influence
the earth’s magnetic field and atmos-
phere.

Dr. Harrv J. Goett, Goddard director,
views the program as an 11l-vear movie,
keved to the solar cvele, in which the
number of solar storms peaks and c¢bbs
on a fairlv regular schedule. A compo-
site picture of the ecarth-sun relation-
ship, Dr. Goett said, will come from
data obtained from space vehicles flown
throughout the evele.

Historically, the U. 8. 15 considered
to have entered the space age with the
launching of the Explorer 1 satellite
on Jan, 31, 1958, Scientihcally, the
country began its space program on Apr.
16, 1946, when the first of 64 captured
German V-2 rockets was launched from
White Sands, N. M.

From 1946 until NASA was -L“-.‘l'lh-
lished on Oct, 1, 1958, the U, §. had
hred an estimated 4530 mr.LLh in an
upper atmosphere research  program.
Not all were successtul, and support for
the rocket program was often sporadic
and alwavs meager in comparison with
the U. 5, space program today.

Sounding rocket pavloads, in the early
VEArs, tlHnr{umhh probed the upper at-
mosphere over White Sands and Ft.
Churchil, Canada. But the greatest
contribution from them was that they
gave scientists a means to learn how to
do things i space—what to measure,
and how to measure. Thev stimulated
thinking in the phvsical sciences which
was to evolve into ideas for experiments
for satellite and probe pavloads.

Major stucies i space have been 1n
these arcas:

e Solar physics—The nature of the sun
and 1ts emissions.

e Einergetic particles and the relation-
ship of these particles to electro-mag-
netic force helds.

® lonosphere and its structure. This is
the envelope of low-energy particles sur-
rounding the earth that reflects radio
waves and influences the qualitv of ma-
dio wave propagation.

e Acronomy, the held that describes the
pressure, density, temperature and con-
stituents of the atmosphere,

e Astrophysics—observation of the stars,
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FOR SUPERIOR SERVO SYSTEMS

ADVANCED STATE-OF-THE-ART SIZE 8 COMPONENTS

Kearfott offers the widest range of advanced performance Size
8 components, They are shortest in length; only 0.625 inch
for the motor and 1.240 inch for the motor-generator. They
offer full Size 11 performance in Size 8 diameters; giving the
system designer a new flexibility in component selection. Any
combination of the driver and driven units listed below can be
provided on an accelerated basis for prototype evaluation; with
full assurance of top perfarmance.

Your servo system should be consistent with the latest state-
of-the-art in components. Design Kearfott components into the
system and it will.
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CHARACTERISTICS

Stall Torque No Load Rotor Inertia

SERVO MOTORS oy Natosd, Rotorieen

4 Pole CMO0129350 0.22 10,525 0.18
CMO0130450 0.33 10,525 0.18

6 Pole CMO0127350 0.19 7.300 0.46
CMOO128450 0.28 7.300 0.46
CMO00131350 0.22 7.000 0.18
CM00132450 0.34 7.000 0.18
TACHOMETERS Volts/ 1000 R——
RPM  Signal/Noise Linearity
Rate CM00854 . . . 0.6 60:1 0.0494
Damping CMO0844 . . . 0.445 55:1 0.25%

High Signal tl:l CMO0834 ... 1.1 110:1 0.25%
Noise Ratio
Temp. Comp. CMO0Be4 ... 0.52 52:1 0.049%,
Integrating

Rounding out this line are Inertial and Viscous Damped Motors,
Braked Motors, Stepper Motors, D.C. Tachometers and Alter-
nators, Gearheads and naturally the best Size 8 Synchros and
Fiesc-ruers available,

: :
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mterstellar gases and galaxies by analysis
of the light they emit.

Discovery of geomagnetically-trapped
radiation aurrmmdmg the earth, and
subsequent interpretation of this discov-
ery by Dr. James A. Van Allen of the
State University of Iowa, ranks as the
major scientific discovery of space. Dis-
covery by itself is nlgmﬁmmr but its real
importance in this case is that it stimu-
lated the entire ficld of physical science
research by demonstrating the value of
the earth satellite as a measuring plat-
form.

Experimental Evidence

There had been speculation before
this discovery that the earth’s magnetic
ficld was strong enough to trap energetic
particles. Because of a lack of experi-
mental evidence, it was not known how
many particles were trapped, extent of
the entrapment, and makeup of the
particles.

Repeated  satellite  measurements,
which are continuing, show that the
carth’'s held 15 simlar to a dipole mag-
net, and the magnetism gradually
merges into a linmitless mterplanetary
magnetic held called the magneto-
sphere. The magnetosphere dominates
paths of near-carth energetic particles,
and 1s distorted bv variations in the
sun’'s magnetic field, tending to be com-
pressed on the sunlit side and extended
on the other. As a result, the region in
which it exerts major control over ener-
getic particle paths vares from 34,000
to 52,000 mi. from earth—which defines
the outer limit of the Van Allen belt
on the sunlit side.

Direct Measurements

f]nmluluij of direct measurements
im the Van Allen belt shows these hlg,h
lights, according to Goddard’s Leo R.
Davis and Eﬂ.mgL H. Ludwig:
® Explorer 1 discovered a region of high
corpuscular energy with a '.-rlll""']L Lutru—
Mueller counter. ¥inding was verified
by Explorer 3, launched Mar. 26, 1953,
with similar instrumentation by t|1L
Army, which also had launched Ex-
plorer 1. The particle counters in these
experiments were able to detect high-
cnergy radiabion, but were unable to de-
termine the nature of the particles—
that is whether they were electrons or
protons.

Sputnik 2, launched Nov. 3, 1957,
penetrated the inner zone of the trapped
radiation at apogee, which was out
of the line of sight of USSR tracking
stations. The satellite also had no tapL
recorder. With a recorder or a more
extensive tracking network, Soviet Rus-
sia could have substantiated its claim,
made after Van Allen's, that Sputnik 2
discovered the Van Allen belts.
 Explorer 4, launched July 26, 1958,
was dcsnﬂncrl to survey the magneto-
sphere to altitudes of 1,400 mi., and
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particularly to determine the number
and makeup of particles, This was an
Advanced Research Projects Agency-
Army project and was Hown in conjunc-
tion with ARPA’s Argus high-altitude
nuclear explosions.

Basic Andings were that the mner

zong of trapped radiation  consists
largely of penctrating protons with encr-
gies greater than 30 million electron volts
(mev), Explorer 4 went through the
lower region of the outer zone and
found no penetrating protons there.
Areus experiments indicated that elec-
trons released by nuclear explosions at
altitude are also trapped in the magneto-
sphere,
e Pioneers 1, 3 and 4 provided the first
information on the extent of the outer
zome, Pioneer 1, launched Oct. 11,
1958, by the Aur Force under ARPA
sponsorship in an attempt to place a
satellite m a lunar orbit, reached an
altitude of onlv 70,700 mi, but
discovered that the outer limit of the
magnetosphere “breathes”™ or changes
location. This phenomenon was subse-
quentlv attributed to the pressure ex-
erted by the low energy protons and
clectrons continuously emitted by the
sun, called the solar wind., Another im-
portant finding of this probe was that
the more mtense radiation 15 closer to
the earth.

Pioneer 3 Data

Proneer 3, launched Dec, 6, 1955, by
the Army and also intended as a lunar
probe, reached an altitude of 63,550
mi., and its sensors supphied data during
both outward and return fights, It s
crecited with discovering what then was
thought to be a second distinet belt.
Subsequent investigations indicated a
number of zones, but no distinet lines
between the zones,

Companson of data from Pioneers 3
and 4, the latter launched by the Army
tor ARPA on Mar, 3, 1959, venhed
the theorv that the outer limit of the
mi"m_lm];ulmL varies directly with solar
activity, and gave birth to the postula-
tion that the sun is the principal source
of particles in the outer zone,

A belief that survived until the find-
mngs of Explorer 12 was that the outer
zone was made up largely of electrons.
e Fxplorer 6, launched by NASA on
Aug. 7, 1939, into a highly elliptical
orbit T.ll]giﬂg trom 156 to 26,337 mi.,
detected a large rning current circling
the outer zone of trapped radiation be-
tween the altitudes of 20,000 and 28.-
000 mi. Thas satellite mapped the Van
Allen belt between 49.2 deg. north and
south latitudes, using a proportional par-
ticle counter array, an 1onization cham-
ber, single component magnetometer
and scintillator.
® Fxplorer 7, launched Oct. 13, 1959,
monitored the lower edges of the belt

om— e e =

KEARFOTT
KING SERIES
MINIATURE FLOATED RATE

INTEGRATING GYROS

Combining the advantages of small size (2"x3") and lightweight (0.8
pounds), the King gyro is the most accurate and reliable gyro of its
type. Representing a major improvement in precision, floated gyro
design, the King is now in quantity production.

Of simplified construction, using Beryllium in major structural ele-
ments, this gyro contains only 33 parts, (enly four in the motor).
This makes possible a readily producible, highly reliable gyro with
repeatable performance.

Day-to-day performance of 0.1° /hr without summing over a 12 month
period has been obtained. The King gyro has been subjected to tem-
perature of —80°F without damage. In tests, warm up has averaged
5-10 mintites from this temperature. In addition, mass unbalance
was found to vary a total of 0.25%/hr/g to 0.75°/hr/g over the tem-
perature range of 75° to 180°.

C70 2519 001
CHARACTERISTICS e
C70 2527 001
Angular Momentum (gm cm2 /sec) 5.1 X 105
Drift, Vertical (short term) (*/ hr.) 0.003
Drift, Azimuth (short term) (* /hr.) 0.015
Mass Unbalance (max, each axis) (*/hr.) 0.2
Fixed Torque (max.) (" /hr.) 0.2
Mass Unbalance Shift (max. spread) (° /hr.) 0.2

Fined Torque Shift (max. spread) (" /hr.) 0.2
Torquing Rate (max.) (" /hr.) 22,000
Torquer Linarity (%& to 165 /hr.) 0.02%

FEATURES

C70 2519 001 — Incorporates heaters and temperature sénsors. It is trunnion mounted.

C70 2523 001 —identical to tha C70 2519 001 except flange mounted at gyro CG rather
than trunnion mounted.

CT0 2527 001 —Basically the C70 2519 001 without integral stand-by heaters and tem-
peralure sensors.

For complete data write Kearfott Division,General Precision,Inc,,

Little Falls, New Jersey.
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POLYMERIZATION

Can you tie long-chain molecules together to produce an elastomer suitable for use as a solid rocket
propellant binder 7 Will polymerization take place at a rate consistent with the processing requirements
of a rocket motor 7 Will the elastomer have good elongation properties and resistance to creep even at
extreme temperatures and pressures? Even when loaded with a higher filler content than in any other
known application? Can you evaluate the relative effects of heat, cold, stress/strain, rheclogy, thermo-
dynamics, aging, and adhesion ? Solutions to these and other problems associated with polymer chemistry
are of tremendous importance to the future of solid rocketry, and have become focal points for heavy
research emphasis at Aerojet-General,®

We invite you to participate in our challenging advanced research activities.
Aerojet-General needs scientists with advanced degrees and unusually high levels of achievement in
polymer chemistry, physics, physical chemistry, thermodynamics, and rneology. Your letter will receive
prompt confidential attention. Write Dr, P. L. Nichols, Jr., Manager, Aerojet-General Solid Rocket Research,
P.O. Box 1847-F, Sacramento, California. An equal opportunity employer.

AEROJET
GENERAL

SOLID ROCKET PLANT / sacramento, California

between the altitudes of 344 and 673
mi. Lower limit of the trapped radia-
tion 15 about 600 mi. above the carth's
surface. Combined study of the phe-
nomena of solar events occurred during
the r.prmg of 1960, when data from IEx-
plorer 7 could be correlated with data
from the Venus probe, Pioneer 5.

e Pioneer 5, launched Mar. 11, 1960, on
a trajectory toward the orbit of Venus
and into a solar orbit. A large flare oc-
curred Mar, 30, and Pioncer 5 registered
1 decrease in cosmic rm. intt nsity, called
a Forbush decrease, 22 hr. after the
Hare was emitted,

The Torbush decrease had been
thought, on the basis of ground-based
measurements, to occur only in the
presence of the earth’s magnetic field.
But Pioneer 5 registered the phenom-
enon when the probe was well outside
the influence of the earth’s magnetic
field.

Solar Plasma

Computations based on the Mar. 30
flare led to the finding that the solar
plasma ejected then traveled at a ve-
locity of 1,200 mi./sec, A second major
flare occurred Apr. 1, and the transit
time for particles from this storm was
measured at 400 mi./sec. This has led
to the existing theory that solar protons
spiral around_ the magnetic field lines
of the solar plasma cloud, and that the
protons in the second cloud followed
the channel made by the particles of
the hrst cloud.

FPioneer 5, with a long list of accom-
plishments, also measured the magnetic
held between the earth and sun, ver-
fied the existence of ring currents dis-
covered by Explorer 6, and detected
penctrating radiations in deep space.

The magnetic field between the earth
and the sun was found to varv between
2.7 and 40 gammas, the latter measure
made during a solar storm. Magnetic
ficld on the surface of the carth vanes
with latitude between 35,000 and 72,-
000 gammas.
® Fxplorer 12, launched Aug. 15, 1961,
upset earlier theory by ﬂlmung ouker
zone consists largely of low energy
protons, and not +_]u_r_tm-l15_

Quter Zone

Composition of the outer zone be-
came a subject of scientific controversy
shortly after it was discovered by Pio-
ncer 3. Following the assessment of
Explorer 7 data, the theory became
popular that the zone was dominated
by low-energy electrons, probably in the
50 kev range, with a density of 10" to
10" L]LLtl‘DllS.ﬂ'&nq cim,

About the time these findings were
announced in mid-1960, a Soviet 1ono-
spheric scientist and theoretician, K. 1.
Grngauz of the Radio Engineering In-
stitute of the USSR Academy of Sci-

ences, postulated that the number of
particles in the outer zone was three or
four decades (powers of 10) below the
U.S. hgure. He based lus theory on
extension of data from Luniks 2 and 3 %
but because the theory was not vali-
dated by direct measurements, it was
not accepted here or in Russia.

Data trom Explorer 12 are still being
analvzed, but the satellite has detected
that low energy protons, averaging sev-
eral hundred kev in energy, dominated
the geomagnetically-trapped radiation
from an altitude of 4,000 mi, above the
surface of the carth to the edge of the
field, which averages 40,000 mi. altitude.
Density of the particles has been found
to have an upper limit of 10° particles/
5Q. Ch.

The NASA energetic particles pro-

gram has been the most active in the
agency, and has been supplemented
with data from Discoverer and from
Transit hitch-hiker satellites in the
Greb and Injun series, launched by the
Defense Department.

Two Theories

The multitude of satellites and con-
siderable amount of data that the satel-
lites have returmed have led to two theo-
rics regarding the origin of the Van
Allen belts.

The first, or neutron decay theory, 15
widely accepted as the explanation of the
inner zone. This theory postulates that
heavy galactic and solar primary par-
ticles interact with the atmosphere at
an altitude of about 20 mi. Neutrons
are stripped from the particles and spin

Vibration: Sine, 5000 force pounds; Random, 4000 lorce pounds RMS

EN VIRON engineers the elements with independent
facilities and proven capabilities for testing and evaluation

When your equipment must perform under severe natural or induced stress conditions, you can rely on
Environ's unusual capabilities and proven experience for testing and analysis. Accurate interpretation of data
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SCIENTISTS AND ENGINEERS: Today, Motorola digital systems and
equipment are providing fresh and forceful solutions to problems of communications, command
and control for...the Air Force data acquisition and relaying system at the Edwards AFB

high speed flight corridor...the NASA /JPL Mariner and NASA /MecDonnell Gemini spacecraft
digital command systems...and the Navy/Gyrodyne DASH drone helicopter control system.
Current studies also encompass random. access digital communications, digital-to-voice
translation, and ACCESS, a combined digital /{voice approach to air-ground-air communication.

If yvou are interested in shaping the future on these or other challenging programs,
write today describing in detail your experience in the following areas:

Mindpower and Manpower...

shaping the future in DIGITAL COMMUNICATIONS SYSTEMS

Systems Design » statistical communication techniques, coding theory and logic organization concepts,

Equipment Design » receivers and transmitters for satellite air-ground-air and undersea

applications, signal conditioners for telemetry systems.

Research « advanced display technigues, oceanographic instrumentation, underwater sound engineering.
Familiarity with State-of-the-Art » coding and decoding methods, modulation techniques,

sensors, transmitters, receivers and displays, integrated circuit applications and ultra-reliability techniques.
We are particularly interested in programs on which this experience was obtained, and the extent of vour
technical responsibility. Address information to our Maneger of Engineering at the location of your choice.

An equal
Military Electronics Division opportunity
emplover

MOTOROLA

CHICAGO 51, lllingis, 1450 N. Cicero .-'4-'.-'--':.|.|'I SCOTTSDALE, Arizona, 8201 E. McDowell Rr:-:‘:nl,l" RIVERSIDE, California, 8330 Indiana Ave

oft in all directions, decaying into pro-
tons and electrons, which are trapped
in the magnetosphere,

The second theory holds that solar
and galactic particles are directly in-
jected into the magnetosphere and are
trapped near earth to form high in-
tensity rachabion zones,

Theories on the cause of auroras also
are unresolved, and the ongin of the
energebic particles that cause them re-
mains a mystery,

The two most widely accepted 1deas
are that the particles are injected di-
rectly from the sun, or that they are
dumped from the Van Allen belts,
which act as a storehouse.

Magnetosphere

Explorer 10 satellite, launched Mar.
25, 1961, has produced the most sig-
nihcant measurements of the earth’s
magnetic field and its interaction with
the solar wind. Vanguard 3, the first
satellite to contain a4 magnetometer,
produced data in a detailed mapping
of the near-earth field after its Sept. 18,
1959, launch.

Dr. Norman F. Ness of Goddard
explained that discovery of the draping
of the geomagnetic feld by the solar
wind on the side of the earth away from
the sun has been the most important
force held discovery of satellites, In
addition to this finding, Explorer 10
results indicate it 15 this cavity carved
out of the solar stream which shapes
the magnetosphere on the carth’s dark
side.

The satellite crossed the cavity
boundary on the dark side at an alti-
tude of 56,000 mi., allowing a first plot
of the magnetosphere from direet meas-
urement (see picture, p. 54).

since Explorer 10 determined the
dark-side cavity, Explorer 12 made the
measurement of the boundary on the
sunlit side as it varies from 34,000 to
52,000 mi., averaging an altitude of
40,000 mi.

None of the three satellites which
have made major contribubions to in-
furmation on the magnetic force held
—Vanguard 3 and Explorers 10 and 12
—has shown the existence of the steady
ring current around the outer zone of
the Van Allen belt, the phenomenon
detected bv Explorer 6 and seen by
Pioncer 5.

Pioneer 1. launched Oct. 11, 1958,
returned data which substantiated and
extended previous data from sounding
rockets. Rocket probes had indicated
that magnetic field intensity decreased
as a function of distance from the
carth in an inverse cube relationship.
Pioneer 1 found this to be true to an
altitude of 27,000 mi., but found no
regular relationship bevond this point.

This probe also determined that
there 15 a relatively disturbed transibion
between the earth’s magnetosphere and
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Urethane foam filler strips are
spray/poured in place. Plural
companent moterials are precisely
rr metered and pumped with a Binks
Fermulator ... ond sproy/poured
with a high-speed Binks Turbula-
tor Gun.
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Spray/pour fairing blocks

Foamed in place with Binks Formulator and Turbulator Gun

One of the country’s largest aircraft
manufacturers recently eliminated a
costly and time consuming manual
operation. Urethane foam filler strips,
which serve as fairing blocks in the
trailing edge of the wing leading edge
extension, formerly were pre-foamed
and pre-cut ...then glued into the
channels individually by hand.

Now, with a Binks Formulator
metering unit, and a Binks Turbulator
gun, urethane foam is spray-poured
directly in place.

Key to the success of this new sys-
tem is (1) precise formulation and
metering of the catalyst and resin
materials . . . (2) thorough mixing of
the materials and speedy application

spray finishing equipment

before reaction takes place in the gun.

The Binks Formulator provides ex-
tremely accurate metering. Resins
with viscosity ranges as high as 50,000
cps can be handled.

A high-speed mixing device is incor-
porated in the head of the Turbulator
gun. When resin and catalyst are
mixed, they are almost instantane-
ously discharged,

This is only one of many wavys Binks
spray /pour equipment is serving the
aircraft industry. For further informa-
tion on this new, time and money
saving technique, write to the address
below.

Ask about our plastics equipment dem-
onstration. Open to all. No Tution.

Binks Manufacturing Company 3138 Carroll Avenuve, Chicago 12, lllinois
TARE
REPRESENTATIVES IN MAJOR U.5. AND CANADIAN CITIES... AND AROUND THE WORLD
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When you follow these welding instructions—
you can perform wonders with @ “T-1" Steels

Uss “T-1" Steel, and “T-1" type A, are two of the
most versatile steels ever developed. They combine
very high yield strength (100,000 psi minimum), out-
standing toughness, and ready weldability. Designers
have taken advantage of this remarkable combination
of properties to build stronger, lighter structures of
many types, and to improve the performance of an
impressive array of heavy-duty equipment.

Achieving great strength and toughness in a steel
is not an earthshaking event. But combining these
properties with weldability is, as in the case of USS
“T-1" and "T-1" type A Steels. It is this weldability
that permits the designer to take full advantage of the
strength of “'T-1" Steels,

Being heat-treated constructional alloy steels, USS
“T-1'" Steels require different welding techniques than
other high strength steels. They are not difficult to
weld, just different. Strong, reliable joints are obtained
when the following three precautions are followed.
We invite you to read them as a guide to realizing the
full benefits of USS **T-1"" Steels, They are detailed ina
booklet which includes a Welding Heat-Input Calcula-
tor, and in our new welder-training film, ““How to Weld
USS ‘T-1' Steels" (see coupon).

RULE 1—Use the proper electrodes

When manual-arc welding "“T-1"" Steels, use only elec-
trodes with low-hydrogen coatings. Or, use a welding
method which is “low hydrogen' such as inert-gas
shielded-arc or submerged-arc welding.

Hydrogen is the number one enemy of sound welds
in “T-1'" Steels, as in all alloy steels, because it causes
underbead cracking, resulting in unreliable joints.

To be sure you have selected the correct electrodes,
remember that low-hydrogen coatings are designated
by the last two numbers of the electrode classification
as 15, 16 or 18. None other. For example, ES015,
E9016, and E11018 are satisfactory for welding USS
“T-1" Steels.

Underbead
Cracking

Plate Thicknass

n

Underbead Cracking in an Actual Weld

When you want to be positive that the finished weld
will be as strong as the parent “T-1"" Steel, use E11015,
-16, or -18 rods.

Never use electrodes or wire-flux combinations con-
taining vanadium to weld “T-1" Steels if the weldment
is to be stress relieved. Weld metal containing vana-
dium is likely to be made brittle by stress relief. (Stress

relief is only necessary with “T-1" Steels when re-

quired by codes and one or two other special cases.)

When welding “T-1" Steels to a lower-strength steel,
use low-hydrogen rods of the strength level recom-
mended for the lower-strength steel.

Proper handling of electrodes is also important.
When exposed to air, low-hydrogen coatings will pick
up moisture which is a rich source of hydrogen. Keep
your electrodes dry. Make it a practice never to open
more than 30 minutes’ supply of rods at a time. A
sure way to keep rods dry is to keep them in a 250-
300°F oven. If your rods have absorbed moisture, hot
bake them in an oven according to the manufacturer’s
recommendation. One hour at 800°F is average.

To sum up Rule 1, for manual welding use low-
hydrogen electrodes and keep them dry. For sub-
merged-arc or inert-gas shielding arc welding, use
thoroughly dry fluxes and water-free shielding gases.

RULE 2—Use correct welding heat

On most kinds of structural steels, high heat input
results in superior welds. With "T-1'"" Steels, just the
opposite is true, The best welds in "“T-1" Steels de-
pend on never getting over a certain maximum amount
of heat, Less heat is used so the weld will cool quickly
which, in “T-1" Steels, results in good, tough welds.
Thus, you must closely control the amount of heat put
into the weld.

For this reason, never preheat "T-1'" Steels except
in special cases. Preheating means more heat to get
rid of and a longer cooling off period, which can be
harmful to welds on “T-1" Steels. The cases in which
preheating is necessary are those in which the steel
must be warmed to get rid of excessive moisture (a
hydrogen source), where the piece is so restrained it
doesn't have room to shrink after welding, or when
thick pieces over 1" are being welded. Much of the
time, however, preheating isn't necessary, and never
preheat "'T-1" Steels on hunch alone.

The heat you put into a weld depends principally on
amperages and the speed at which the arc travels
along the joint. The higher the amperage, the more
heat input. The slower the speed, the higher the heat
input. Controlling heat input requires keeping amper-
age below certain ceilings and keeping the speed of
arc travel above certain speeds.

There are two other important items to keep track
of: steel thickness and temperature. Thicker sections
can safely soak up more heat than thinner ones, so you
can use more amps and slower speed. As for tem-
perature, the section may have been heated up by pre-
heating or by previous passes of the electrode, So if
the section is already hot, you must cut down on amps
or increase speed to avoid excessive heat input.

Heat Input Calculator.

There's an easy way to determine the safe heat input
for USS “T-1" Steels: the circular Heat Input Calcu-
lator which is provided with the book offered in the
coupon. With it you can quickly find out what amount
of heat will result from any given setup, and deter-
mine how much more you can safely put in. It is a

circular "'slide rule'” which tells, on the front side,
how much heat will be put into the joint if you know
the amperage, voltage, and arc speed. On the back
side of the calculator are tables showing the safe
heat inputs for “T-1'"" Steels in several different thick-
nesses at different temperatures. This handy device
is designed to help you get good welds every time.
Heat inputs may also be calculated from this formula:

Heat Input per inch =

Amperes x Arc Volts x 60 Watt Seconds (Joules)
Speed, inches per min.  Per inch of weld

RULE 3—Use recommended welding procedure

The straightforward stringer bead method is preferred
for welding “T-1'" Steels. Do not use the '‘full weave"'
method. Weaving heats the metal more because the
arc travel speed is slower and may cause excessive
heat input. The proper method is to fill the groove
with a succession of stringer beads.

Before a bead can be laid over an earlier bead, the
flux, scale, or oxidation must be removed.

Back gouging. The preferred method is arc-air gouging
followed by clean-up grinding. Do not use an oxyacety-
lene torch. There is danger of overheating which may
cause an unsatisfactory joint,

Speed. Whether you control speed by machine or hand,
control it closely. The Heat Input Calculator described
above is your guide to the proper speed to avoid ex-
cessive heat input.

Fillet welding. Good fillet welding technique is more
important with *T-1'" Steels because the joints are
usually required to withstand greater forces. Fillet
welds in “T-1'" Steels should be smooth, correctly con-
toured and well faired-in to the legs of the pieces to
be joined. The layers of each weld should be made
so that there is good root penetration but no under-
cutting. The weld shown on the left is ideal, the one
on the right is to be avoided.

Good Fenetraton -|Q\
Mo Undercut |

Undercut

Foor Contour

Good Wald Bad Weld

r . : - '

When thick pieces are joined, and when the weld-
ment is to be stress relieved, fillet welds can be trou-
blesome because of toe cracking. There are several

ways to eliminate toe cracking near fillet welds on
“T-1'"" Steels. In the case of Tee or Ell joints where
lower strength welds are often the rule, use low-hydro-
gen rods of the E90, EBO, and E7O classes. Being lower
in strength and more ductile, they are less likely to
“pull cracks' at the toe of the fillet weid.

Air hammer peening of the weld can also be very
helpful in preventing cracks, especially if the weld is
to be stress relieved. Joints made even with the higher
strength rods (E100, E110 and up) should be free
from toe cracks if peened. Sometimes it is necessary
to peen each pass; at other times, peening only the
toe passes will prevent cracking. After peening, the
fillets should be smoothly ground to fair the fillet into
the legs of the joint.

Other methods that can prevent cracking include
use of a soft wire pedestal, machine grooving the base
of the upright piece, and laying down “butter'’ welds
in toe areas. The first two methods allow the upright
leg to “‘shrink down.’” The “butter” weld strengthens
the “T-1" Steel in the area where a toe crack may
start. It is ground off prior to actual fillet welding and
must be located so that the toe passes of the fillet will
be laid right over the strengthened zone.

FI'E'E wE!dlﬂg HE]F. The above information is spelled out

in greater detail in our free book
“How to Weld USS ‘T-1" and ‘T-1' type A Steels."”’ In-
cluded in the book is a Heat Input Calculator that helps the
welder choose the proper welding machine settings. We'll
gladly furnish enough free copies for your shop personnel,
Also, you'll find our 18-minute, 16mm color motion picture
of the same name a big help in demonstrating to your welders
the proper techniques for welding USS "T-1" Steels. Send
the coupon. USS and *'T-1'" are registered trademarks.

United States Steel Corporation = Columbia-Geneva Steel Di-
vision + National Tube Division = Tennessee Coal and lron
Division « United States Steel Supply Division « United States
Steel Export Company

United States Steel

United States Steel, Room 6621

525 William Penn Place
Pittsburgh 30, Pa.

Gentlemen:
[0 Please send me___copies of “How to Weld U35 'T-1" Steels,”

0 Also lend me your 16mm, color sound movie of the same name.,
| understand there is no obligation.

MName

Title

Company

Address 1Y

state

City Lone

;. ",*" N\ This mark tells you a product
‘:+"+' is made of modarn, dependable Steel.



the magnetism in itltrr]:]unct;lr}' space,
starting at an altitude of about 53,000
mnil.

Cosmic Rays

Goddard has relied primarily on re-
coverable emulsion stacks carried on
rocket payloads to obtain data on the
charge composition of solar cosmc rays,
according to Dr. Carl E. Fichtel of
Goddard. Ravs leave streaks in emulsion
plates which in effect arc signaturcs of
their charges and energy spectra. Most
heavy primary cosmic rays are stopped
or broken apart when they stnke the at-
mosphere, and rockets provide a means
of measuring above this influence.

From rocket-borne emulsion pay-
loads, scientists have determined that
at least four recognizable differences
exist between cosmic rayvs from the sun
aud those from outside this solar sys-
tem.

The differences are found in the
nuclei ratios—carbon to oxygen, light to
medium, helium  to  medium, and
medium to heavy charge groups.

Space research has thus confirmed
the belief that stars other than the sun
contribute importantly to the popula-
tion of cosmic rays which strike the
carth’s atmosphere, and has strength-
cned the hypothesis that some cosmic
rays comc from stars of unusual com-
position, such as super novac.

Ravs from sources other than the
sun have unusually high energies com-
pared with the energies of solar particles,
and space research has found that the
principle constituent of both galactic
and solar cosmic rays is hvdrogen.

Solar Physics

iven though stars outside the galaxy
add to the cosmic ray population, the
sun is the star which exerts the greatest
influence on the earth and on man’s
ambitions to explore deep space. Re-
scarch from space vehicles will over-
come the distortion and obscuration of
the earth’s atmosphere which prevents
direct measurements of the ultraviolet,
X-ray and long radio wave spectra from
carth.

Although the sun's surface cannot be
observed directly by satellites and solar
probes, these vehicles will lessen the
cftects of the opaque gases steaming
from the lower photosphere. New in-
formation can be obtained on tempera-
tures of various regions—photosphere,
chromosphere, sunspots—and on bright-
ness and the sun’s chemical make-up.

Dr. John C. Lindsay, chief of solar
physics at Goddard, looks on the sun as
a body which is continually sending out
imformation about itself. “All we have
to do to find out what is going on,” he
said, “is to break the telemetry code.”

First attempt to break the code with
instruments which continually point at
the sun came last Mar, 7 when OSO 1
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was launched to carry instruments above
the absorbing influence of the atmos-
phere. These instruments are measuring
in the ultraviolet, X-rav and gamma ray
spectral regions. _

Analvsis of data from this satellite
may determine which solar fHares eject
particles, and possibly aid in predicting
solar Hares.

The Apollo manned lunar landing
mission schedule depends to a large ex-
tent on whether the U, S, can develop a
synoptic technique for flare prediction.
Apollo timetable calls for lunar landing
in 1967, about two vears after the solar
minimum. Delays in this schedule will
increase the hazard, because the number
of solar events increases to a peak 1n
1969-70.

First massive attack on the secrets
of the sun came during the Inter-
national Geophysical Year in 1955 when
a number {}F rocket pavloads observed
the sun in ultraviolet and X-ray wave-
lengths. The program has continued
since then, with the normal procedure
being to launch rockets during solar
storms. For example, NASA launched
seven rockets Nov. 12-16, 1960, durnng
the largest solar event vet observed.

Ultraviolet spectrographs  obtained
from rocket pavloads, and substantiated
so far by OSO 1, indicate that most
of the solar radiation comes from a very
small portion of the total area of the sun.
The “bright” areas constitute only about
3% of the total solar surface, and are
centered over sunspots.

With its ability to point continuously
at the sun, OSO 1 15 studying the sun-
spots in detail in an attempt to reduce
fairly broad spectral bands to precise

lines. Once spectral lines are identified,
sround-based spectrographs can  deter-
mine the composition and atomic
makeup of the solar elements.

[nstruments on board OSSO 1 are
measuring in the 1 to 10, 50 to 400
and 1.100 to 1,250 angstrom lines.
Next satellite in the senies, S-17, will
include a  high-resolution  ultraviolet
spectrometer which will measure from
700 to 1,500 angstroms.

These fundamental Aindings of space
science experiments in the area of ener-
setic particles, magnetic fields and solar
physics (summarized in chart, p. 53)
have resulted in the identiheation of
some of the primary objectives for the
nest generation of spacecratt.  Accord-
ing to Ludwig, these objectives by dis-
cipling are:

e Galactic cosmic rays: measurements
of the charge spectrum, relative abund-
ances of isotopes, energy spectra of con-
stituents, population and energy spectra
of high-energy clectrons, anti-matter,
photons and other particles, cosmic
ray variations and their directional
characteristics.

e Solar flare particles: relationship be-
tween elements in the solar stream and
in the sun itself; particle fluxes as a
function of time; cnergy spectra of con-
stituents, and correlations between the
production of encrgetic solar particles
and phenomena such as visible flares,
coronal streamers, solar radio noise,
transit time for particles, geomagnetic
disturbances, radiation belt structure
variations and auroras.

e Solar plasma: fluxes and energies of
components, varnations of plasma as
functions of time and position, and a

o TERELY . "
: L

RUBIDIUM YAPOR MAGNETOMETER cxperiment in the Explorer 10 satellite discovered
draping effect of the earth’s magnetic field on the dark side. Rubidium lamp and gas cells

are in the center, oscillator is at top, and amplifier, bottom,
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SPACE SCIENCE STUDIES are focused primarily on the solar-terrestrial relationship, phe-

nomena of which are shown in this National Acronauntics and Space Administration drawing. |

correlation of the plasma, as with other
solar and geophvsical behavior.

e Van Allen belt: cnergy spectra of the
mner zone as a function of position,
and characteristics of the zome as a
function of time; detailed study of the
energy spectra of the outer zone, angu-
lar distributions i this zone, and com-
plete hime histories of solar fares and
the relationship of these Hares to geo-
magneticallv-trapped radiation.

Most important objective of research
in the earth’s magnetic feld, according
to Dr, Ness, is a complete survey of
the geomagnetic cavity on the dark side.

SOLID PROPELLANT

LIQUID OXIDIZER

This study will determine the complex
behavior., interactions and effects of

solar plasma and the earth’s magnetic |

field,
Dr. Goett estimates that the observa-

torv experiments designed to meet this |

varicty of objectives will carrv  the
major portion of scientihic experiments
i the near-earth region dunng the next
10 years. These will be supplemented by
smaller satellites designed for special-
purpose measurements.

(Part 2 of this series will discuss ex-
periments in the ijonosphere and acron-
omy. |

NOZZLE

INJECTOR

PRESSURIZATION PACKAGE

Navy Tests Hybrid Rocket Motor

Drawing shows new hybrid rocket motor, combining liquid and solid propellant, which
has been successfully free-flight tested by Navy at China Lake, Calif.
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ENVIRONMENTAL

TESTING

TAKES
EQUIPMENT

FULL-ACCESS TEMPERATURE/ALTITUDE CHAMBER

Aerotest Laboratories now offers
added environmental test facilities for
reliability, qualification and pre-
production testing of systems and
components. The largest of these
(38'x14'x14") shown above is capable
of handling full vans or missile sec-
tions, so that complete systems or
complex interconnected systems can
be tested under controlled conditions
of temperature/altitude / humidity.

Another walk-in chamber also handles
sizeable aerospace packages...
measuring 6'x7145'x8" and operating
at temperatures of —120°F. to 450°F.,

humidities of 5-959,, and altitudes
to 150,000 ft.

In addition to these facilities, Aerotest
has many smaller environmental and
thermal vacuum chambers available
for economically testing all sizes and
types of aerospace components and
systems . . . plus complete test equip-
ment for simulating both natural and
induced environments; shock, vibra-
tion, acceleration; LOX and hydraulic
cleaning; complete gas dynamics and
propellants labs for exotic and cryoe-
genic fuels and oxidizers.

For additional information, contact:

erotest

LABORATORIES, INC.

Comac Road, Deer Park, L. I, N.Y.
MOhawk 7-7200 — Area Code 516
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Floodlights Considered as Light
Source for Night Lunar Landings

By C. M, Plattner
Bethpage, N. Y.—Night lunar land-

ing research program under earthshine
lizhting conditions being explored by
Grumman Aircratt Engineering Corp.
here indicates a need for additional
light sources, possibly Hoodlights,
aboard the manned lunar landing ve-
hicle,

Investigation 1s part of a company-
funded study of lunar landings started
last January and now in the pilot-simu-
lator evaluation stage. Grumman has
been an active bidder on different phases
of Project Apollo, including the lunar
excursion module, and 15 pursuing an
independent lunar research program at
its own expense to remain competitive.

Emphasis has been placed on night
landings rather than day hmlmgs at
Grumman because National Aero-
nautics and Space Administration cur-
rently favors the —250F cold of the
lunar night to heating problems brought
on by the 250F lunar day. Lunar 111I_Ljht
occurs when a portion of the moon’s
visible surfzce 15 no longer illuminated
by the sun, 1.e., the dark portion of any-
thing less tlnn a full moon. During this
time, primary illumination of the Tunar
surface comes from light reflected from
the earth (earthshine).

search by Grumman of available
data, including Russian studies, of com-
position of the lunar surface and inci-
dent light available from earthshine has
indicated that lighting conditions dur-
ing night landing on the moon are mar-
ginal .tt best. Grumman studies show
an average reflective coefhcient of .07
and 1.4 foot candles of incident light
vielding only .09 lamberts of bright-
1ess.

Object Definition

This small amount of brightness pro-
vides definition of objects equivalent to
that experienced on a clear starlit night
with no moon. This lack of definition
combined with the already inherent
hazards of landing in a hostile environ-
ment will present pilots with formid-
able problems in discerning landing
areas and in depth perception.

Grumman study indicates that the
lunar surface is covered with material
which has a reflective characteristic
similar to lampblack. The mimmum
reHectivity of Ii..m'_h a surface provides
fewer shadows to enhance depth per-
ception.

Absence of a lunar atmosphere will
further complicate night lunar landings,
human factors researchers at Grumman
say. The diffusion of light by the earth’s
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atmosphere probably provides a differ-
cnt shadow structure than exists on the
moon, they add. Although it is not
known what type of shadows are cre-
ated by incident light on the moon, ef-
icctiveness of pilut depth perception
could be effectively reduced if they are
different than those experienced on
carth.

Landing light system, possibly a bank
of floodlights aboard the lunar landing
vehicle, has been suggested by Grum-
man to ease the night landing problem.
such a system would illuminate the
landing path similar to those employed
bv conventional aircraft, and, accordin
to Grumman engineers, would be PILF
erable to flares.

With additional light and a forward
landing technique to :ijlp alleviate dust
]]ruhlum Grumman believes night
landings can be made feasible. Evalua-
tion of a forward landing technique is
being carried on in a 6-deg.-of-freedom
lunar landing simulator.

Simulator Construction

Simulator has the visibility and cock-
pit construction of a nglu -Cngine air-
craft, Primary control instruments are
on the front panel and indicate angle
and rate of pitch, yvaw and roll; lateral,
ltmgml{html and total range from point
of intended landing; altitude: rate of
descent; thrust and translational ve-
locity.

Single integrated display is also part
of the evaluation program. This is be-
lieved necessary because pilots have ex-
perienced  difficulty controlling  yaw
while at the same time Etmtl‘u]ling
pitch and rate of descent.

simulator’s 6 deg. of motion include
four motions which appear to the pilot
on a translucent screen in front of the
simulator. A four-axis light source
projects a cross on the screen to repre-
sent the landing spot. The cross grows
larger or HITlci].]Lf and 1s free to move in
all directions, thereby indicating alti-
tude, lateral and I:m:rl’rudmﬂ tt.lm]d-
tion and heading to Hl:. pilot. Roll ap-
pears as a tra I‘.u-f:lti{m of the cross on the
screen.  The simulator is ]'I"n.'LlTHLlHE:‘l”Z}'
actuated and moves about the pitch and
yaw axis to provide the additional 2 deg.
of motion.

Preferred landing technique is to
start from hover at 1,000 ft. and de-
scend at an approximate 45-deg. angle
straight ahead, with a minimum of left
or right translation to about 10 ft. above
the surface. An ideal approach would
look something like a steep ILS Lmdmg
approach. W :th all wvehicle motion
stopped, the fnal descent of 10 ft. or

CAREER OPPORTUNITIES IN THE
AREAS OF
DALMO VICTOR
SYSTEM

CAPABILITIES

The explored and unexplored regions of the
future offer endless challenges, Dalmo
Victor's contributions in five chosen areas
of specialization offer career opportunities
to men of vision, imagination and skills:

1 AIRBORNE ANTENNAS Important link
Iin the successlul operation of tactical
and strategic weapons systems Com-
pact, high-performance antenna packages
for 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
penetrations. Dalmo Victor has the capa-
bilities of producing complete complexes,
from basic design to erection.

3 MICROWAVE SYSTEMS Daimo Victor
has been deeply committed in microwave
systems for many years. Leadership has
peen established In telemetry, automatic
tracking, countermeasures, and distance
measuring with capabilities for satellita
rendezvous control and soft lunarlandings.

4 MAGNETIC SYSTEMS Another Dalmo
Victor achievement area, Involving such
uniqua developments as anti-submarina
and undersea warfare systems, space
vehicle stabllization and attitude control
systems, and other contributions in mag-
nellics, and In related fields.

5 GROUND SUPPORT EQUIPMENT In
participation with California Technical In-
duslries, another Textron company, Dalmo
Victor supplies awide range of ground sup-
port and ground environment equipment,
From a highly effective combination of fa-
cilities and talents, Dalmo Victor provides
important single-source responsibiity,

The page opposite describes one of the
many Dalmo Victor achievements. Scien-
tists and engineers of unusual ability are
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
most rewarding.
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DALMO VIGTOR EXTENDS NAVY'S “SEE” AT SEA “Rotodome” antenna system, a Dalmo Victor

development, is a key factor in the early warning system that gives the fleet increased threat detec-
tion and weapon deployment. The "Rotodome”™ antenna structure combines aerodynamics, plastics,
microwave and mechanical design concepts into a single unit which is an integral part of the carrier-
based Grumman Hawhkeyes. This super-sensitive, long-range detection equipment is another example
of Dalmo Victor's fully integrated systems capability. Dalmo Victor is in the vanguard of new devel-
opments in its major product areas. If you are interested in becoming a part of these challenging pro-
grams, Dalmo Victoris currently inviting applications from qualified scientists and engineers. For further
information contact: Director, Scientific and Engineering Personnel. An Equal Opportunity Employer.

A TEXTRON COMPANY

DALMO VICTOR COMPANY 515 INDUSTRIAL WAY « BELMONT + CALIF,
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Mobility for any mission-LOH/Hughes

Today, at Hughes Tool Company's Aircraft Division a new shape in air mobility is being built. This is
the Army's HO-6 — conceived by bold imagination to combine the latest state of the art with proven
F¥ CEoy ' rotary wing technology. O The turbine-powered, 4-plane HO-6 will
have forward speeds in the 140 m.p.h. class. O A useful load ca-
pacity of 1,000 |bs. 0 A four-blade articulated rotor system will offer
greater smoothness while permitting operations in tight guarters
and nap of the earth flight. 0 Folding blades will allow quick and
easy concealment. O Field-oriented design will reduce maintenance
with sight gauge oil checking, no need for workstands, no special
tools, no greasing necessary. O Ample provisions for any vari-
, ety of conversions. O Mobility for any mission —you
= ""5'; can count on maximum utility from the LOH/Hughes.

2 HUGHES TOOL COMPANY, Aircraft Division, Culver City, Calif. @

Hughes makes news in mobility H%gis
COMPANY

less would be executed by chopping
rocket power and dropping to the sur-
face. Moon gravity 1s one-sixth as strong
as that of the earth.

Pilots have performed the approach
in 65 sec. withim the fuel requirements
folt necessary. NASA requirement s
that the lunar landing vehicle be able
to hover for 2 min.

Grumman engineers feel that dust
clouds will be behind the vehicle in a
forward movement tvpe of landing ap-
proach to a large extent, giving better
visibility as well as providing pilots with
the opportunity to look over the ter-
rain at lower altitudes. It is also felt
that since the proposed landing method
corresponds  basically to an airplane-
type landing approach, pilots will ad-
just to 1t more readily.

Reaction jet control programed into
the simulator utilizes a finger-tip con-
troller which presently has a response
rate of 10 deg./sec. on all three axes.
Pilot studies, so far, have indicated a
need for greater response, and plans
have been made to increase the rate
to 15-20 deg./sec. about all three axes
of the system.

Grumman feels the three-axis hinger-
tip control 15 easier to use and more eth-
cient than the two-axis side-arm con-
troller and vaw pedals presently called
for in the Apollo vehicle or the three-
axis wrist control for two reasons:
® Greater frequency response because
control can be moved faster through a
given deflection, providing more sensi-
tivity. Grumman also claims the finger-
tip system requires less cross-coupling
than with the wrist control,
¢ (G-bias can be climinated during pe-
rinds of acceleration or deceleration by
mounting the control perpendicular to
g-forces, The control is approximately
51 in. long with a 3-in. diameter knob
on the end and mav be grasped easily
by the pilot while in either a vertical or
horizontal confhiguration.

Lunar landing studies at Grumman
are based on the supposition that the
last 1,000 ft. of descent will have to be
made under manual pilot control. En-
tering a hostile environment for the
first time and landing under lighting
conditions unfamiliar to the pilot will
necessitate flexibility, particularly as the
lunar vechicle approaches the landing
site.

At present, the lunar simulator
studies being conducted at Grumman
have two purposes—to optimize a con-
trol system and also to explore lunar
landing techniques.

The company has been asked by
NASA to evaluate informally, without
funding, the three-axis hnger-tip con-
troller and the two-axis side-arm control
with rudder pedal which 15 presently
called for in Gemini and Apollo, The
company plans to start on this evalua-
tion within a month.

NASA Contracts

National Acronautics and Space Ad-
ministration r:_'{,'{;nlly awarded the fol-
lowing -contracts and research grants:

HEADQUARTERS, WASHINGTON, D.C.:

University of Michigan, Ann Arbor, Mich,
—%100,000 fo conduect theoretical and ex-
perimental studies of generation and trans-
missjon of low fregquency. sound in upper
atmosphere,

National Beryllin Corp., Haskell, N, J.—
260,000 for research on low density thermal
insulating material for use at temperatures
above 3I,000F,

Atomie Energy Commisslon, Washington,
D. C.—$§115,000 to conduct research directed
toward development of blopnks and experi-
ments for use In space environment,

Unlversity of Chiengo, Chlcago, Ill.—

222,000 for training of graduate students
in space-related science and technology.

University of Maryiand, College Park,
Md.—3192,000 for training graduate stu-
deénts in space-related =science and tech-
nology,

University of Califormnia, Lo Angeles,
Calll,—32132,000 for tralning of graduate
gstudents in space-related sclence and tech-
nology,

Stite Unmiversity of lIoewas, lIowa City,
lowa—3170,000 for training of graduate
gstudents in space-relpted science and tech-
nology.

A. & M. College of Texas, Callege Sta-
tion, Tex —3220,000 for training of gradu-
ate sludents in space-related sclence and
technology,

Rice University, Houston, Tex.—5$192 0040
for tralning of graduste students in space-
related sclence and technology.

Hensselner Polyvtechnice Institute, T'roy,
N Y —§177,000 for training of graduate

A number of Stable
Platlorms Type 100 with
inertial navigation capability have been
made, and initial Mlight trials have been
complected sacisfaceorily,

APPLICATIONS
@ Pureinertial navigater for shore range airerale.
@ Doppler/inertial system for longer range aircraft.

SPECIAL FEATURES

@ Fully proved British made inertial components.

@ Builtin eleceronics and computing for reliabilicy
and compactness,

Enquiries to:
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PROJECIT: PROVE RELIABILITY

This research specialist is subjecting a military power pack-
age to programmed torture. Purpose...establishing design
and hardware reliability. This type of practical research was
applied to the development of a 700 HP aluminum compres-
sion ignition engine weighing about four pounds per HP.

A standard procedure at Caterpillar, testing of this type
is used regularly with new components, engines and vehicles.
A new facility has been completed which will expedite these
engine testing programs through the built-in fuel, water,
exhaust, control and instrument systems.

A six-winged building of 164,000 sq. ft., the new Engine
Research and Development Laboratory houses a complex of
12 testing cells where a wide variety of engines can be tested.

Each cell is air conditioned to 75° Fahrenheit and is main-
tained at a slight vacuum. Each has its own inertia block
to eliminate the transfer of vibration from one test zone to
another. Each is completely soundproof. The researcher
and the engine are separated by thick pane glass panels.

During testing, an automatic console control permits the
researcher to subject the engine to any of the many stresses
and strains it could encounter during its work life, With
the flick of a switch or the turn of a dial, the specialist can
adjust the water temperature of the cooling system, the
horsepower, the oil and fuel pressure, the RPM, the load and
torque, or many other conditions.

The effect these changing conditions have on the engine's
performance is accurately measured at the console. Test
results are correlated—and often predicted—by digital and
analog computers. The analysis of these results is combined
with the findings of a physical examination of individual
parts for ways to provide maximum reliability.

Another building soon to be ready at the Technical Center
Is the Gas Turbine Engine Laboratory. Here will be housed
facilities for the research group which has been exploring
this exciting new engine concept for the past five years.

When the Center is completed it will consist of six
buildings. It will house 1400 engineers, physicists, applied
mathematicians, chemists, metallurgists, instrumentation
specialists and laboratory technicians who are part of the
Caterpillar research and development team.

It will provide needed additional space and facilities for
the intensive research currently going on in metal fatigue,
high-speed rotational phenomena, fluid mechanics, fuels and
lubricants, special studies in basic materials, and dozens
of other projects.

This type of research helps assure you of effective per-
formance, with minimum maintenance, from specialized ve-
hicles such as the AUET and eight-ton GOER vehicles, and
new-concept power packages such as the LDS-750 and LVDS-
1100 aluminum engines.

For more information about how Caterpillar's expanding
R & D facilities can contribute to the solution of your ground
mobility problems, write Defense Products Department,
Caterpillar Tractor Co., Peoria, Illlinois.

CATERPILLAR

Caterpiilar and Cat ars Registered Trademarks of Caterpiltar Tractor Co

Caterpillar Tractor Co., Genaral Offices, Paoria, [linois
Paoria, lllinois

Ltd., Malbourna
Glasgow

Catarplllar Americas Co.,
Caterpillar Ovorseas 3.A., Gensva « QCaterpillar of Australia Pty.

Caterpillar Brasil 5.A., 580 Paulo Caterpillar Tractor Co. Lid.,
Caterpillar of Canada Ltd., Toronta - Caterpillar France S.A., Granaoble

students in space-related science and tech-
nologEy,

Mussachusetts Institute of Technology,

Cambridege, Mass.—8$447,000 for research on
organizational and managemeént concepis
suitable for large scale technology-baszed
eénterprises with particular application 1o
MNASA,
University of Californin, Boerkeley, Calif,
200,001 for inler-disciplinary spacé-ori-
ented research In physical, biclogical and
MEINeCTIiNE =Stlencas,

University of Californkn, Los Angeles,
Crlif,—E:22. 000 (o develop measurement
techniques for directional speciral intensity
of low energy protong, including constrae-
tion of a protatype

Cornell Aeronautical Laborntory, Ine., Buf-
falo, N, Y.—2117.000 for experimental and
theoretical research on {low of high Lem-
perature hydropgen through jet noxzioes,

Documentation, Ine., Beéethesda, Md—
£200,000 for establishment, maintenanes
and operation of NASA documentation ¢en-
ter.

Belleom, Ine., Washington, D.C.—3F250,-
000 for s=ysiems analvsis, study planning
and technical support for Project Apollo,

Advanced Kinetivs, Costa Mesa, Calif.—
16,000 for laboratory simulation studies
of outer =pace phenomena,

AMES RESEARCH CEXTER, MOFFETT
FIELID, CALIF.;

General Preclsion, Ine., Binghamton, N.Y.
—%50,000 for manned transport simulator,

Metrotech, Ine,, Mountain View, Calif.—
266,000 for Indicating millivolt potentiom-
L] Lp g

A, J. Peters & Son, Jan Jose, Calil.—
$07,000 for installation of jet simulation air
aystem for unitary plan wind tunnel.

LEWIS EESEARCH CEMNTER, ULEY E-
LAND, O.:

Feldman  Brothers, Clevelind, Ohio—
2107.000 for services and materials for
modifications to test =tand bullding and
oxhiust systems nt altitude rocket test
facility at Plum Brook station,

Electro-Mechanical Hesearch, Ine., Sara-
gota, Fla.—3$hH0,001) for digital decommuati-
tor for SERT project tank tests

New Britanin Machine Co., Cleveland,
Ohlo—2:53, 000 for horizontal boring mill

LAMGLIEEY RESEARCH CENTER,
HAMPTON, VA.:

Radlo Corp. of Amerlen, Camden, N.J.
— 272,000 for study to determine radlation
effects as function of proton particle energy.

Electro  International, Inc., Annapolis,
Md—$144,000 for services to répair gov-
ernment-owned instruments,

Hoover Company, Timoniom, Md.—560,-
o0 for telemeter svstem.

FLIGHT RESEARCH CEXNTER, El-
WARDS, CALIF.:

J. K. Fetridge & Associates, Palmdale,
Callf —%56,000 for architect-engineering
gervices for Flight Research Center build-
ing additions to the main facility.

GODDARD SPACE FLIGHT CEXNTER,
GREENBELT, MD.:

Mpmnee  Technologs Laborntories, Ine,,
Canoga Park, Calif.—£71,000 for de=zign
giudy of accelerator for accelerating parti-
rles to meteoroic velocltles,

Aero Geo Astro Corp., Alexandria, Va.-
£50,000 for study of techniques for reduc-
ing noisé¢ introduced to H-F receiving svs-
tem by antennas.

Van Storch & Burkavage, Philadelphia,
Pa,—3:77,000 for architect-engingcering serv-
ices for data acguisition faecility in Pisgah
~ational Forest,

Rohr Corp., Chula Vista, Calif.—25H00,000
for HH-foot antennas for Hosman data
aciuisition Dueility,

Textron Eleetronies, New Haven, Conn.
—313%, 000 for vibration exciter, cooling
system and other related equipment for
payvioad test facllity at Goddard.

Rudio Corp, of Amerien, Lancaster, Pa.
—387.000 for electron tubes,

A-T Electronies, bne,, New Haven, Conn,
—257.000 for jacketed styroflex cable and
non=-returnable reels for Project Helay,

Operntions Kesearch, Silver Spring, M,
—$81.000 for reliability study for Nimbus
méteorological =atellite,

Yitro Corp. of Ameriea, Silver Spring,
Md —2127.0040 for telametry reéceivers,

Internationnl Bosiness Machines CCorp,,
Washington, D, C.—351,7538,000 for conver-
gion of IBM 7090 to higher s=peed 1BM
TO94,

NEW MICRO MINIATURE  SIZE

- .085x.150
065 x .200

065 x.225

093 x.250

TYPICAL
CHARACTERISTIC CURVES

T1.‘l‘ II*
I =

. {'J'u-q

wit
ottt

=30 0 +20 40 +60 80 #00

TiMPEATURE CEMTIGEAEDE

CHENGE FREOM R.T. {23°C)

"
L]
=

SIZE
D L

125 {.':'s”n‘_‘
175 x .438

E HE 279 x §50

. ‘E'Taﬁ x.750

CAPACITY VOLTAGE
004Tuf TO 330uf 1 VDC TO 50 VDG

TEMPERATURE
—B0°C TD +125°C

—I EI_F '— division of

electronics, inc.
350 RIVERSIDE AVE. BRISTOL, CONN.
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actual size

BIG enough

to handle
a full size

[EL
(.001uf to 10uf)

Burnell

introduces its new
GLP micro-miniature
solid tantalum

capacitor line

SPECIFICATIONS

e TEMPERATURE RANGE . . . —55°C to 85°C.
(125°C with derating)

e TOLERANCE... —20% <+50%. (closer tol-
erance available on special request)

@ VOLTAGE CHARACTERISTICS . . . D.C. voltage
ratings from 1VDC to 30VDC. Maximum oper-
ating voltage at any temperature range of
—55°C to +83°C.

LIFE TEST . . . Capable of withstanding a 1000

hour life test at maximum temperature with

rated voltage applied.

Burnell & Company, through its new capac-
itor division GLP ELECTRONICS, has
added a new micro-microminiature dimen-
sion to the solid tantalum capacitor field,
by designing and building the broadest
miniaturized line of capacitors, measuring
only .0650D x .125 Lg. Also available Is
GLP's standard line of aluminum and tan-
talum capacitors, as shown here,in polar
and non-polar types with weldable leads
... Non-Standards, to your specs...avail:
able on request.

WRITE TODAY FOR LITERATURE
& TECHNICAL ASSISTANCE

PIOMEERS IM microminiaturization  Dept. AV-G10
Sales Office: P.O. Box 424, White Plains, N.Y.
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MASTRIR SIWIGE

n Texas Instruments now ofters you hundreds of variations in

SOLID CIRCUIET =emiconductor networks. Today

EEE t e fl rSt you can get the exceptional rehability and miniaturization benefits of
_ SOLID CIRCUIT semiconductor networks in many customized designs
AT — at only shghtly more cost than standard, catalog circuits. The Hexible

“master slice” design concept developed by Texas Instruments makes this

=
achievement possible.
HERE'S HOW: First, standard “master slice” integrated circuit bars —

complete except for interconnections — are taken from established, high-
volume production lines. Second, a special interconnection pattern mask
for your circuit is prepared. Third, your special interconnection pattern
a n w is photo-etched in aluminum on the “master slice” circuit bar.

YOUR BENEFITS: You get a complete semiconductor network, inte-
grating resistors, capacitors, diodes and transistors into a single, high-
purity silicon wafer — to your specifications. Evaluation samples can be
available within several weeks from final design approval. Because prep-
aration of the special interconnection pattern is the only custom step in
the manufacturing process, you get most of the economy and delivery
benefits of using standard TI production units.

Of course, “master slice” variations may not satisfy all your circuit require-

1§ A : : .

ments. Totally custom semiconductor networks — starting with the pure

c I r c u I s silicon — can be designed by Texas Instruments to meet an even greater
variety of applications.
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For more detailed information on how “master slice”
design offers you the first economical answer to
custom circuits, call your local TI Sales Engineer
or write to Department 370 today for this brochure.
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Completed SOLID CIRCUIT semiconductor
network, enlarged 5% times.

m SOLID CIRCUIT semiconductor networks are

manufactured fro u il " t lice™ O T l
e (o s e | ¥ TEXAS INSTRUMENTS

than 30 se te circui . Cu i inter- /7
W = separate circuit bars. Customized inter eI { ‘lﬂ I NCORPORATED

connection patterns (four corner wafer fragments) 7 13500 N. CENTRAL EXPRESSWAY
ADDER are then photo-etched in aluminum on “master -\ P. O, BOX 5012 « DALLAS 22. TEXAS

slice” wafers, producing completely integrated (

semiconductor networks ready for packaging.
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MAIN RETRO NOZZLE

ENGINEERING MOCKUP of Surveyor soft-landing Innar spacecraft
being fabricated by Hughes Aircraft Co. for Caltech Jet Propulsion
Laboratory enables engincers to check gross interfaces and television
camera view angles. In hrst flights, probably starting in summer of
1964, Surveyor will not carry full complement of instruments
shown on flightweight spaceframe (above) in effort to cut injected
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spacecraft weight to meet unanticipated decrease in lift capability
of early versions of its Atlas-Centaur booster. Surveyor appears in
photos below stripped of instruments with the exception of sur-
veillance television cameras that will scan moon’s surface during
post-landing phase of mission. Downward-looking television camer
is an integral part of flight control.

SOLAR FANEL

?‘ELEWS!:?N
PLANAR ARRAY /

OMN/. ANTENNA
(STOWED
POSITION) |

DOPPLER
RADARS

MAIN RETRO-
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Surveyor Vital to Manned Lunar Program

By Barry Miller

Culver City, Calif.—Complete operat-
mg prototype of a Survevor spacecraft
designed to soft-land on the moon’s
surface and return to the carth data
collected by a series of onboard expen-
ments will be completed here late next
month or early in December. Surveyor,
ome of National Aeronautics and Space
Administration’s key lunar projects thus
will move into its svstems test phase.

Ability of EJJJ-I:'_{_I.'_F"IH in the unmanned
Survevor senes to demonstrate con-
trolled, or soft, landing on the lunar
surface is regarded as a crucial step n
the sequence of scheduled events lead-
mg to success of a similar soft landing
of men on the moon.

In addition, scientific mstruments
and television cameras aboard the seven
Survevor landing spacecraft hopefully
will obtain information about lunar
charactenistics—lunar radiation environ-
ment, surface bearing and shear strength
and the lunar physiognomy. This
information will be invaluable for
manned lunar spacecraft design and
other aspects of lunar exploration and
will be a boon to scientihic knowledge.

Surveyor Development

The seven Surveyor spacecraft and
other integral elements of the system
are being developed and fabricated here
bv Hughes Aircraft Co., which was
selected as the spacecratt systems con-
tractor almost two vears ago (AW Jan,
30, 1961, p. 50; Feb. 20, 1961, p. 70).
The LU]I]F.EI['H. has been ﬁ.ﬂerg under
a contract of approximately 570 mullion
from California Institute of Technol-
ogy's Jet Propulsion Laboratory, which
has responsibility for the project within
its mission as manager of NASA's un-
manned lunar exploration program.

Surveyor project will consist of two
spacecraft—Survevor A, the soft-landing
vehicle, and Surveyor B, a vehicle in-
tended for orbital injection around the
moon to secure extensive stercoscopic
pictures of potential Apollo landing
sites and to acquire other scientihic data.
The two types are called the lander and
the orbiter, respectively.

Orbiter will be a heavily modified
version of the lander spaceframe, plus a
special 80-Ib. dual camera instrumenta-
tion package, called Visual Instrumen-
tabion Subsystem (VIS), which mates to
the spaceframe as a pavload. A con-
tractor for this camera subsystem was
expected to be picked by early this
month.

Hughes isn’t funded for the orbater
spacecraft, although it does have study
money for this and presumably will get
the fabrication task. About $132 mil-

lhen 15 imcluded in NASA's current
budget for all costs associated with five
orbiters. This includes spacecraft de-
velopment, launch vehicles, salaries and
institutional support.

Once the imtal prototype of the
lander, designated T-21, is completed
later this year, and 15 subjected to ex-
tensive systems tests here, it will be
moved to JPL's Goldstone tracking site
in the Mojave Desert. There, a com-
mand and data console will eommand
the spacecraft through a Deep Space
Instrumentation Facility (DSIF) site,
just as it ultimately will be expected to
do when the ‘ml’J"lEEEI’.—le 15 hurtling
through space or sitting on the lunar
surface about 250,000 mi. away.

Later, T-21 will be transferred to
Holloman AFB, N. M., where it will
be suspended from a large tower, its
vernier rocket engines fired and “buzz”
tests conducted to spot undesired cou-
pling with the vehicle’s electronics.

Revised plans now call for total
lander spacecraft weight of about 2,100
Ib., with about 114 Ib. allocated to sci-
Ll‘l.tlﬁt instruments. Roughly two-thirds
of vehicle weight i1s consumed bv the
spacecraft propulsion system for making
midcourse corrections in transit to the
moon and for slowing the descent to the
lunar surface.

The 2,100-1b. fhgure is a 400-1b. re

duction from earhier wcighr himits, ne-

cessitated by the likelihood that at least
the early Centaur booster versions, on
which this spacecraft will nde, will not
have the originally anticipated payload
capability. Weight savings are gained at
the expense of a sharply reduced instru-
mentation payload and consequent di-
minution in the spacecraft retrorocket’s
solid propellant.

First launch of a lander probably will
not occur before the summer of 1964,
almost a vyear's stretchout in schedule
resulting from Centaur  development
delays (AW May 28, p. 33). Hughes is
continuing to work on its initial sched-
ule and 1s using the additional time for
more extensive testing and possible
spacecraft improvements.

Makeup Unchanged

General external makeup of the
Lander is the same as that described by
JPL. previously (AW Feb, 20, 1961,
p. 70), although the spacecraft’s .Ell.}[]t"'ll'—
ance, subject to change with a comple-
ment of externally mounted instru-
ments, will diffter from the orginal
model.

[t has a tripod shape with character-
istic landing legs spaced 120 deg. apart
about the structure, an off-center, ex-
tendable boom supporting a solar panel
md a broadband, high gain directional
planar antenna array, and a large spheri-
cal, solid-propellant retrorocket, to slow

of the Surveyor A (Surveyor lander).

e Lunar atmosphere is a vacuum,

puwdr:r ).

® Surface dust conditions are uncertain,

surface 15 0.07.
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Lunar Environment for Surveyor

Design of the Surveyor lander is sharply influenced and constrained by the strange,
largely unknown lunar environment. The spacecraft and its payload must be able to
sct down softly, at a speed probably not in excess of 20 fps., on a flat or sloping sur-
face that may be hard or soft, pocked with rocks or other protuberances.

On the basis of what is known now or thought to be reasonable assumptions about
the moon, Jet Propulsion Laboratory has advised Hughes on the lunar environment
madel it should assume for engineering design studies and subsequent development

Hughes has designed the vehicle to survive these and more stringent environments
in the eventuality that the lunar model proves inadequate. Some of the unknowns
may be resolved in part by television pictures Ranger spacecraft may be obtaining
over the next 15 months. Yet even these pictures may not feed into the project early
enough to materially lessen the eftort invested by Hughes and Jet Propulsion Labora-
tory in designing the spacecraft to meet the broad range of possible environments.

Assumed lunar environmental conditions for Surveyor include:

® Slopes greater than 15 deg. will not be encountered, although it is necessary to find
probability of spacecraft survival if slopes of greater than 15 deg. are encountered.
Surveyor may be able to land satisfactorily on 25 deg. slopes.

® Protuberances greater than 10 cm. (about 4 in.) will not be encountered,

® Hardness of lunar surface will range from that of soft wood to that of very hard
rock. A Surveyor dynamic model has been dropped under simulated lunar conditions
on surfaces covering this range, will soon be tested on simulated lunar dust (taleum

e I'richion properties of lunar surface are uncertain.

® Lunar surface temperature varies from a maximum of about 235F during lunar
daylight to a night-time temperature of —245F. Reflecting power of the lunar
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What can

this new metal >

help you do?

Du Pont TD Nickel

permits continuous operation
of equipment and components
up to 2400° F—ofters new design
and performance opportunities
in uses where the physical
properties of present alloys
present limitations.

Du Pont TD Nickel is a new alloy composed of 98% nickel
and 2% (by volume) thoria. This unique dispersion 1m-
parts useful—and stable —mechanical properties to nickel
at temperatures up to 2400°E

For example, TD Nickel has an ultimate tensile strength
of 10,000 psi at 2400°F —approximately 90% of the melt-
ing point of nickel. Relative to many nickel or cobalt base
superalloys, TD Nickel has superior mechanical proper-
ties in the 1900°-2300°F range. TD Nickel also retains
the desirable physical properties of pure nickel.

Yet, TD Nickel is workable in normal atmospheres. ..
can be cold-drawn, rolled, forged, machined, sheared. ..
using standard metalworking techniques.

i

The flame of an acetylene torch is passed through a tube
of Du Pont TD Nickel in a visual demonstration of the new
alloy's stability at high temperatures.

Your present—and future—equipment and/or components
may well benefit from the unique combination of proper-
ties available only in Du Pont TD Nickel.

Commercial Quantities Available —Commercial quantities
of 12", 34 " and 1" diameter bar stock TD Nickel are avail-
able. Strip, sheet forms and tube hollows will be in
production in the near future.

For complete descriptive data on Du Pont TD Nickel and
its properties, use the coupon or write on your company
letterhead. Please list the particular interest you have.

DU PONT METALS CENTER

E. I. du Pont de Nemours & Co. {(Inc.)
Pigments Department — Metal Products

Room TD-4 Nemours Building
Wilmington 98, Delaware

Please forward technical data on Du Pont TD Nickel.
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@ VERNIER ENGINE
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IN TERMINAL DESCENT PHASE OF FLIGHT, lasting only a couple of minutes, the space-
craft’s propulsion and flight control systems attempt to cushion the vehicle's descent to the
lunar surface and land it aligned within 5 deg. of the lunar vertical.

down lunar descent, connected to the
spacecraft by three explosive bolts.

Erect, the spacecraft stands 8 ft. high
from its crushable polystyrene landing
pads to the top of the boom supporting
the antenna and solar panel. It meas-
ures 13 ft. across its legs. The antenna
can be raised another 40 in, if necessary
for thermal reasons.

Main retrorocket provides 5,000 to
10,000 Ib. of thrust with a propellant
mixture similar to the one emploved on
the Minuteman ICBM first stage mo-
tors (AW Aung, 27, p. 54). This propel-
lant includes ammonium perchlorate as
the oxidizer, aluminum powder to boost
specihe impulse and control burnin
rate, polybutadiene acrvlic acid for fuc
and binder and epoxy resin as a curing
agent,

Vernier Engines

Center of gravity of the spacecraft is
at the center line of thrust of the retro-
rocket. By cutting mstrumentation
weight, Hughes was able to save about
250 1b. of propellant, thereby account-
ing for the new orbital weight of 2,100
1b.

Three vernier engines will change the
vehicle’s direction during midcourse
maneuvers and control hAnal descent
velocity, Two of these are fixed and
one 1s gimbaled to assist the mitrogen gas
jets, located near the landing pads on
the spacecraft’'s legs, in maintaining
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spacecraft orientation at landing.

Verniers have a 3.5 to 1 thrust modu-
lation capabilitv, That is, thev are in-
dividually throttleable over a thrust
range from 30 to 104 1b. The svstem
employs a hypergolic bipropellant. [t
has two tanks per engine, one for the
oxidizer—nitrogen  tetroxide—and  the
other for the fuel-mono methyl hydra-
zine,  With a helium  pressunization
tank, the vemier elements are all mani-
folded together and portions of the
system, particularly the tanks, are recog-
nizable in accompanving photos of en-
gineering mockups of the lander.

With 160 1b. of vernier fuel, there is
a sufhicient supply for the worst antici-
pated midcourse maneuver and the
worst possible descent. Should an unex-
pectedly large midcourse correction have
to be made, as was necessary to over-
come excessive boost velocity in the
Ranger 3 mission earlier this vear, the
vernier svstem could correct this, accord-
ing to Dr. Leo Stoolman, Survevor proj-
ect director at Hughes,

Corrections of this magnitude would
sacrifice the soft landing mission, but
since Surveyor carries a Sml;nward-lﬂnl:-
ing, or approach television which will
operate throughout descent, it might
accomplish as much as a successful
Ranger 5 tvpe vehicle mission before
crashing on l‘IiIE lunar surface.

Complete redundancy in the vehicle’s
telecommunications, a technique now

common in NASA spacecraft like the
Svncom and Relay satellites, is designed
into Surveyor.

Spacecraft will carry two high-power
transmitters (10 to 12 w.), two low-
power transmitters (100 milliwatts) and
a pair of receivers, all designed for oper-
ation i S-band,

Any of the four transmitters can be
comnected to either of two receivers,
and linked to either of the spacecratt’s
two ommidirectional antennas. Durning
transit, one transmitter and one receiver
operate together as a transponder to as-
sist the DSIIY network in tracking the
spacecraft.  The telecommunications
sear employs sohd-state components
throughout, with the exception of trav-
cling wave tubes in the transmitters.

Also aboard the spacecraft is a single
central data processor which accepts
data from small, individual processors
linked with the instruments and can
encode analog data and store some data
on a tape recorder which may be in-
cluded on the spacecraft. A central
command decoder also is planned for
the telecommunications package.

Minimum number of spacecraft com-
mands are supplied from programmers
aboard the wvehicle; the bulk by radio
command, This is a marked departure
from Ranger, which operates primarily
from onboard commands supplied by a
programmer. The switch 15 made pos-
sible, Stoolman says, by the availability
of a redundant, highly reliable radio
command link,

Power Source

Power is supplied during transit and
during the solar daytime by an 84-sq. ft.
solar panel which generates about 60 w.
Rechargeable silver zinc batteries, op-
erating on 14-earth day recharging
cycles, can store about 4,400 watt-hours
of energy for operation during lunar
night. The spacecraft is designed for a
minimum lifetime of 30 days, roughly
the equivalent of a lunar day and lunar
night. Desired maximum lifetime is 90
days.

Radioisotope thermoelectric generator
(RTG), which is being developed by
Martin Co. for the Survevor project
(AW Nov. 13, p. 85) will not be Hown
on the frst Surveyor lander. The 30-1b,,
25-w. (max.) RTG which would substi-
tute for the solar panel could save some
weight but poses handling and heat
problems.

Hughes engineers have found an un-
usual solution to one of the principal
problems of operating on the lunar
surface—protecting electronic compo-
nents from the extremes of lunar tem-
perature, which is broader than the
specified operating ranges for many
militarv-approved electronic devices.

All critical electronic components re-
quired for lunar operation, excluding
flight control electronies which are not
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operated after touchdown, are grouped
mto  two compartments  attached to
cither side of the spacecraft. The com-
partments are enclosed in one inch of
super insulation, about 100 sheets of
crinkled Mylar which minimizes ther-
mal conductivity and thus cuts down on
reradiation from  the compartment.

During the lunar might, when clec-
tronic equipment and instrumentation
operation is at a minimum, about 5 w.
of power are generated internally to
maintain temperature within the tightly-
closed compartment between 40 and
S0F, while outside the lunar tem-
perature mav dip to =2501.

During lunar daylight, when opera-
tion of mmstruments reaches its peak,
and excessive heat is generated in the
compartment, small thermal switches
(10 in one compartment, six in the
other) force cirenlar covers, to which
they are attached in the compartment,
to open about 15 mils, sufficient to per-
mit heat reradiation from the compart-
ment. The thermal switches are small
bimetallic elements which expand dif-
ferently when heated, providing a force
to close a contact and open the cireular
cover,

Temperature Yariance

In this fashion, it is expected that in-
ternal compartment temperaturc will
vary between 40 and 1001, while lunar
temperatures may vary between plus and
minus nearly 250F, A few of the instru-
ments with sensitive components, which
are integral to them and cannot be
located remotely in the compartments,
have their own heaters,

IFlight sequence for a Survevor lander

launch, transit and landing will include:
® Spacecraft will be launched from Cape
Canaveral by an Atlas-Centaur booster
combination. After Atlas bumout and
separation, Centaur engines will ignite
and place this second stage and 1ts space-
craft pavload into a 100-mi.-altitude
parking orbit where it will remam for
7 to 15 min. Over the South Atlantic,
Centaur will fire again and inject itself
and the spacecraft onto a lunar trajec-
tory, about 2 min, after firing,
e Separation of the second-stage booster
from the spacecraft takes place on com-
mand from the Johannesburg DSIF.
Survevor's legs and two omni antennas
cxtend, the vehicle onents itself wiath
respect to the sun and Canopus, one of
the brightest stars in the Iu:m'r:ns. A
solar sensor senses the sun’s location and
supplies signals to a step motor which
drives the solar panel so that it is facing
the sun and perpendicular to the vehi-
cle’s roll axs.

Use of Canopus and the sun, rather
than the earth and sun, as references
cxtends the suitable launch period for
a lunar spacecraft in anv month. Ranger,
which does not need light after its lunar
impact, uses carth and sun  sensors.

Consequently, it cannot be launched
during a full moon because the angle
between the earth and sun is insufficient
to orient a spacecraft effectively. Sur-
vevor, on the other hand, requires light
for its TV after lunar touchdown and
also needs a minimum of five to seven
davs of sunlight for battery charge. By
using Canopus and the sun as refer-
ences, it can be launched near full moon
and can be on the moon during third-
quarter sunlight.

e Survevor's strap-down inertial refer-
ence svstem accepts ground commands
throngh a simple programmer and
torques its gvros. The gvros supply sig-
nals to three attitude control nitrogen
jcts that control the spacecraft in vaw,
pitch and roll. The spacecraft continues
on the lunar trajectorv m the coast
phase.

e About 20 hr. after launch, when Sur-
vevor is in view of Goldstone, it is put
through a midcourse mancuver to cor-
rect for boost velocity errors, An hour
betore this maneuver it 15 reoriented so
that the thrust vector of the vernier
engines 1s properly pointed to make
midcourse corrections.

e Vemiers are fired a metered amount
to alter spacecraft course. The space-
craft locks back on the sun and Canopus
and continues its cruise toward the
moon. Spacccraft propulsion is capable
of making anv number of corrections.
The desired three sigma miss accuracy
of the course with respect to the moon
15 60 km., roughly 37 mi.

e Nearly three days after launch, Sur-
vevor 15 expected to reach the vienuty
of the moon. At 1,000 mi. altitude and
in line-of-sight of Goldstone, attitude
control jets reorient it to align the retro-
rocket thrust vector with the vehicle
velocity vector. At this point, a down-
ward-looking approach television, one of
three TV camera systems to be carried
on the spacccraft, begins taking pic-
tures of the surface at the rate of one
picture everv three scconds. Video sig-
nals are transmitted back to Goldstone
through the broad bandwidth antenna
which is directed toward carth and used

Landing Problem

Fundamental problem confronting de-
signers of the Surveyor soft-landing lunar
spacecraft, and other controlled landing
spacecraft that may follow it, is the un-
certainty about interaction of electro-
magnetic (radar) signals and ionized gases
gencrated in the spacecraft’s retrorocket
exhaust flames. No one, according to

Hughes project people, knows for certain
the degree of attenuation experienced by
radar signals, used for securing altitude
and velocity information for the fight
control svstem., when interacting with
ionized gases. Survevor radars will oper-
ate at X-band,
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for the first time m the flight sequence.
While the TV pictures will arrive at
carth and be reconstituted too slowly
to enable ground controllers to act on
what thev see, they will provide pictures
of the Linding site and permit scientists
to I]:rm down the location of the landing
within 1 mi. If the soft landing is not
successful, at least pictures of the lunar
surface will have been secured. During
the terminal descent, as the wvehicle
accelerates under gravitational attraction
of the moon, an 5-1b. marker radar al-
timeter, located i the exit cone of the
main retrorocket, indicates when the
spacceraft reaches the predetermined
retro ignition altitude of 52 mi. At this
point, the spacecraft should be dropping
at 5,600 fps., 400 fps. faster than at mi-
tiation of the termnal phase. Then the
main  retro agnites, blowing out the
marker radar. and the fight control svs-
tem holds vehicle attitude.
® At retro burnout, with the spacecraft
at 25,000 ft, (=9,000 ft.) altitude and
slowed to a velocity of about 400 fps.
(125 fps.), an accelerometer senses
that acceleration is below a low thresh-
old value, retro release bolts are dis-
engaged and the retro drops away from
the spacecraft.
® Verniers, which had gone on before
main retro separation, now control final
descent. Doppler and albmetry radars
go mmto operation durning vemnier de-
scent, determinmg three velocity com-
ponents and precise altitude and feed-
img this data back to other elements
of the flight control svstem to null out
lateral velocity and erect the spacecraft
to the lunar vertical.
® At a predicted poimt, the engines
are switched to full thrust, briefly hold-
ng the spacecraft at constant veloaity
during descent from 40 to 13 ft. and
then shutting down. The spacecraft,
descending at about 5 fps., drops the
last 13 ft, to the surface. As it touches
down, it is expected to be a maximum
of 3 deg. from the lunar vertical.

Touchdown Speed

Five- to 20-fps. touchdown speed for
this “soft” landing (about 3 fps. lateral
veloeity) compares with about 293 fps.
velocity at which the survivable “hard”
landed capsule on Ranger 5, which
uses a less powerful retrorocket, 15 cal-
culated to strike the moon. Total esti-
mated time of Survevor terminal de-
scent 15 about 2 mun. At touchdown,
the velhicle will weigh slightly in excess
of 600 1b, (carth weight). Three crush-
able polvstvrene pads are expected to
absorb the bulk of touchdown e¢nergy.

Survevor 15 now designed to carry up
to 150 1b. of mmstrumentation, and the
two  survelllance  television  cameras,
which are certain to be included in
mitial pavloads, consume about 33 1b.
of this weight and are chargeable to
the scientihic pavlead. The vehicle can

81



be off-loaded to 114 1b. of instrumenta-
tion, which is the likely payvload weight,
at least on the first shots.

JPL. and NASA, plus a sizable num-
ber of industrial and university con-
tractors, have for some time been
exploring a complete spectrum of mnstru-
mentation (AW July 3, 1961, p. 62),
far greater in number than could ever
be carried on a single Surveyor space-
craft, even before the reduction in pay-
load.

Instruments to be flown on any given
shot are recommended by JPL, then se-
lected by NASA's Space Sciences Steer-
mg Committee.

Payload for the frst shot has been
selected, but JPL declines to divulge
what 1t 15, on the grounds that a dis-
closure at this early date might offend
those experimenters whose instruments
could not be squeezed onto this flight.

Apollo Interest

With the specialized interest of the
Apollo program, it seems likely that in
addition to the two surveillance tele-
vision cameras, typical experiments
might include a total radiation pyrome-
ter for measuring lunar temperature, a
redhead gage for measuring possible
lunar atmosphere, a magnetometer for
detecting fields, an ionization chamber
for measuring charged particles, a pene-
trometer for determining hardness of
the surface, and some type of simple
soil mechanics experiment that can
sense hardness and shear strength.

With emphasis on passive experi-
ments in the frst flight, those experi-
ments requiring more complex space-
craft activity, such as extension of
booms or drilling into the surface, prob-
ably will be held for subsequent flights.

Surveyor Orbiter

Surveyor orbiter (Surveyor B) will be
a greatly modified version of the Sur-
veyor lander bus designed to orbit the
moon and obtain stereoscopic pictures
of selected potential Apollo landing sites.

The orbiter will consist of the lander’s
basic spaceframe stripped of the landing
gear and the large Thiokol solid-propel-
lant retrorocket. It will use the same
thermal control techniques employed in
the lander and will have the same vernier
retrorocket system, flight control com-
ponents and telecommunications equip-
ment. A horizon sensor and gyro com-
pass system, not included on the lander,
will be added to the orbiter’s flight con-
trol system,

A lightweight retrorocket, perhaps one
similar to the Aeronutronic device em-
ploved in Ranger 5, will provide sufh-
cient thrust to enable the orbiter to go
into a lunar orbit.

Payload will consist primarily of the
Visual Instrumentation Subsystem, a dual

| vidicon camera system. Other scientific

instruments will be carried on the or-
biter which will have an injected weight
of 1,500 or 2,000 1b. Boost vehicle will
be the Atlas-Centanr.

One instrument very likely to be
tabbed for the hrst payload 15 a micro-
meteoroid ejecta detector to measure
the number of particles that mayv be
released by the lunar surtace on impact
of a micrometeoroid. This phenom-
enon, which could pose a severe hazard
for astronauts, 1s under study at NASA's
Ames Research Center and is of sufh-
cient concem to receive a high pnionty
among possible Survevor mstruments.
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FLIGHT PATH OF SURVEYOR lunar spacecraft in mission designed to demonstrate con-
trolled landing on lunar surface. Spacecraft is expected to be launched from Cape Canaveral
by Atlas-Centaur booster combination in series starting in the summer of 1964, After
insertion into 100 mi. earth parking orbit, Centaur engines will restart and inject spacecraft
onto lunar trajectory. Total flight duration through descent will be about 66 hr.
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Two upward-pointing surveillance
TV cameras are mounted on the Sur-
vevor tripod frame, about 6 ft. above
the landing pads. A gimbal-mounted
mirror in front of each lens permits the
camera to rotate through 360 deg. in
azimuth although it is constrained when
the spacecraft is loaded. The mirror
also permits vision 45 deg. above the
horizon and 10 deg. below it. For a
later shot, a camera may be mounted
on an extendable boom 20 ft. above
the base of the spacecraft to give it a
broader honzon.

On landing, the mirrors are in a
closed position so that the lenses are
entirely enclosed in a hood-like struc-
ture and shielded from any dust that
may be stirred up on touchdown.

Operating together, the cameras can
take sterco pictures, and color wheels
are in the panning mirror assembly for
color pictures.

Television is a 400-line system, has a
200-ke. bandwidth, and pictures are re-
turned via the directional antenna at
the rate of one frame per 3 sec. The
TV and its lens are sufhicient to give an
optical resolution of about 5 mm. at a
distance of 4 meters. There is no video
storage capability aboard Surveyor.

In the event of an effective reduction
in spacecraft power, the cameras have
an emergency mode which reduces the
bandwidth and frame rate to 120 ke.
and 20 sec. per frame, respectively.
Thus, even if the use of the directional
antenna 15 demied for transmission of
video to earth, an omni antenna could
return the video.

Hughes has been conducting an ex-
tensive series of drop tests with a full-
scale dynamic model of Survevor to
determine its ability to land on surfaces
of different inclinations, varving hard-
ness and physical nature. This is a flight
weight spaceframe with landing gear
and steel plates distributed about the
frame to simulate spacecraft mass.

Suspended by a pair of pulleys to ex-
crcise ¢ upward acceleration, thereby
simulating the one-sixth of earth gravi-
tational attraction on the moon, the
model is dropped over a range of vertical
and lateral spacecraft velocities on a
number of sloping surfaces. Surface ma-
terials include wood shavings to simu-
late thick dust layers or rock flour, plain
hardwood floors and wooden surfaces
with 4-in.-high wooden block protuber-
ances.

A future series of tests will use tal-
cum powder,

Surfaces are at various inclinations up
to 25 deg, to determine what the space-
craft’s stability boundary is.

Another series of tests to check out
the final descent propulsion and control
system will be conducted shortly at
Holloman AFB on the T-2 model, a
dynamic descent simulated spacecraft
equipped with vernier engines, radars,
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flight control clectronics, inertial refer-
cnce svstem, cic.

Model will be suspended below a
tethered balloon 1,000 to 1,500 ft.
above Holloman AFB and released at
dawn—the calm, windless period of
desert day—in an effort to simulate
lunar landing conditions. It will be
stabilized by a drogue chute until it
accumulates an 80-fps. velocity, then
rcleased to fare out to 5- or 10-fps.
velocity with flight control and vermiers
operating in a closed-loop fashion,

At the 5- or 10-fps. velocity, reached
at 600 ft. altitude, parachute recovery
15 imtiated. In later tests, parachute
recovery will be discarded and the vehi-
cle will touch down at about 20 fps.
using air bags in place of its crushable
pads.

Besides its spacecraft design, develop-
ment, fabrication and testing duties,
Hughes also is responsible for ground
support equipment at Cape Canaveral
and will supply command and data han-
dling consoles (CDC) at three DSIVF
sites—Goldstone,  Johannesburg  and
Woomera—and at JPL's new JSpace
Ilight Operations Facility (SFOF) at
Pasadena (AW July 2, p. 175).

CDCs, working through the Deep
Space Instrumentation acilities, will
receive 500 channels of telemetry from
the spacecraft, make real hime assess-
ments of spacecraft operation and is-
sue commands. They will contain tele-
vision monitors and facilities for tape
recording and photographing video and
other data. They will also permit in-
sertion of pre-programed tapes.

Hughes' total system responsibility
thus covers the spacecraft, its checkont
and integration with launch vehicles,

data retrieval and participation in the
conduct of transit and post-landing ns-
sions, Data utihized m real time at the
CDCs or SFOI' is brought back to a
data processmg facility at Culver Citv.
Lander velucle weight breakdown:
e Flight control, including radars,
Canopus scnsor, gvros, cold gas jets—
51.7 1b.
¢ Telecommunications and power con-
trol—97.5 1b.
e Electrical power, including recharge-
able silver zine batteries and solar cells
-54.5 lb.
¢ Mechanisms for operating solar pancl
—-29.5 1b.
e Spacceraft vehicle, including  basic
alomimum  structure, landing  gear,
bracketing and compartments—196.4
1b.
e Spacecraft propulsion and propellant
—1,560.2 1b,
e Scientific pavload—114 Ib.
Major subcontractors to Hughes in-
clude:
¢ Thiokol—5olid-propellant retro engine
(Elkton) and vermer svstem (Reaction
Motors Division).
¢ Rvan  Electronics—Alhmeter  and
Doppler velocity sensors.
e Kearfott Division of General Precr-
sion—Inertial reference system.
e Flectric Storage Batteries—Battenies.
¢ Heliotek—5olar cells.
e National Waterlift—Shock absorbers.
e Consolidated Electrodynamics Corp.
—Tape recorder.
e Bell & Howell-Variable focal length
TV lens.
e Menasco—Gas bottles for jet controls.
Subcontracts and materials account
for about 35% of total contract Sur-
vevor dollars, according to Hughes.

#

Liquid Metal

REACTOR

THERMIOMIC
CONVERTER

= THERMIONIC RADIATOR
il /—

Thermionic Converter Demonstrated

Acrojet-General Nucleonics has demonstrated a thermionic converter system illustrated
above. Concept used converters directly in the powerplant radiators. Circulating lithium
liquid metal provided temperatures ranging from 2,150F-2 270F.
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custom
packaged
precision
switching
systems

ACTUAL

reliability
(BY DESIGN)
New miniature 30° Throw L' Ser-
ies Rotary switches specifically
designed for a variety of missile,
aircraft and ground support equip-
ment applications. Available in 1
to & decks, any pole in shorting
or non-shorting types. Available
with a variety of power drives for
remote operation. Meet or exceed
applicable military requirements.
Write for new Bulletin containing
complete specifications.

For Reliable Switches and Sysfems, Confact

ELECTRIC CORPORATION

Specialists in Switching Sysiems
3839 VERDUGO ROAD, LOS ANGELES &5, CALIF.
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THE FIGHTER-BOMBER THAT CORNERS AT MACH 2

The remarkable F-104 is a true Mach 2 weapon system. Not only can it fly Mach 2 missions for hun-
dreds of miles, even with missiles mounted on the wingtips — it can perform combat maneuvers without
loss of speed. For example, it can execute a steady 3.3G turn at Mach 2.

The secret of this performance is the extra thrust inherent in the F-104 design. While many other
supersonic airplanes decelerate drastically in combat maneuvers, the F-104°s thrust margin makes 1ts
full speed available. The F-104 continues to hold the USAF record for time-to-intercept.

Six of our allies chose the F-104 over every other jet in the world. Dollar for dollar, franc for franc,
mark for mark, no other fighter can match its performance or 1ts versatility or its relhiability.

The F-104 is being built by 21 major producers, 7 engine manufacturers, 31 major electronics
companies and hundreds of other suppliers in 7 countries (including the United States). Four
hundred F-104s will be built this year, 1,000 next year, more than 2,000 by 1964.

Never before have so many governments and so many aerospace companies been brought together

to build one weapon for the common defense. LOCKHEED-CALIFORNIA COMPANY

BURBAMK, CALIFORMIA
LEADERSHIP IN FLIGHT: mirplanes, helicopters, asrospace planes, spacecraft



ENGINEERING

X-20 May Supply Orbital Space Stations

By David H. Hoffman

Las Vegas—Air Force-Boeing X-20
(Dyna-Soar) program now appears to be
on firm technical ground and USAF is
studving how it might be used to supply
orbiting space stations.

This has happened despite Defense
Department’s refusal to spend funds
voted by Congress, the uncertain char-
acter of X-20's militarv mission and two
changes in boosters, made last year.

No military mission has vet been as-
signed to the program. Nor has n-
struction on the mechanics of space
rendezvous been made a part of the
siv. X-20 pilots” tmining  curniculum
(AW Sept. 24, p. 27). But Air Force-
approved documents used in technical
brichngs to stress the program’s poten-
tial show the delta-winged glider ren-
dezvousing with wheel-shaped stations
in space, then departing on an elliptical
trajectory back to earth.

As Air Force Under-Secretary Joseph
Charyk explains the subject, the X-20
has “no specthe military job,” but
neither did the airplane or Robert God-
dard’s early rockets when they were de-
veloped. And one X-20 pilot told
Aviation WEeEek: “We're not just going
to tool around up there forever” after
the glider has proven opcrational,

Key to what USAF thinks the X-20
should do in space is found in the
capabilities of Titan 3's upper, or tran-
stage—capabilities that were ordered
by Air Foree to conform with recom-
mendations of the Golovin Committee
on large launch vehicles. Acrojet-Gen-
eral Corp., which is building the tran-
stage engine for Martin, savs it will:
® Change a payload’s inclination to the
carth, altering pavload's orbital plane.
e Shift the perigee and apogee of the
payload’s orbit by changing the pay-
load speed.

Within transtage is a single, 16,000-
Ib.-thrust Aerojet engine with two noz-
zles and an ablative thrust chamber. It
now carries no Air Force designation,
but within the companyv it is called the
AJ10-138. The engine is not throttle-
able but is capable of multiple starts
and stops, and can be gimbaled.

Total burning time is approximately
/ mm. Specific impulse 15 about 315,
The AJ10-138's hypergolic, storable fuel
1s an equal-part mixture of UDMH
(unsymmetrical dimethyl hydrazine)
and hydrazine plus nitrogen tetroxide as
the oxidizer.

Prime purpose of the AJ10-138 en-
gine is to furnish the fnal thrust re-

86

quired to inject the Titan 3's pay-
load—whether it be X-20 or a different
package—into either orbit or escape
trajectory, or to vary the hrst orbit
achieved. When the first manned X-20
launches are attempted, probably in
1965, this will be accomplished in steps.

First burn on the transtage engine
will take the glider to an altitude of
about 300,000 ft. Following a coast
phase, and on command from the
ground, the engine is to re-start, power-
ing the X-20 into a circular orbit with
an altitude of about 100 mi.

Later in the program, precise tran-
stage firing sequence will be varied to
meet mission requirements,

X-20 | Chronology

® November, 1957—Development direc-
tive for Dwyna-Soar, later to be t:al]ed‘

X-20, issued and development plan ap-
proved.

® March, 1958—Proposals received from
scven contractors,

® June, 1958—Two teams headed by
Boeing and Martin selected to compete
tor prime Dyna-Soar development con-
tract.

® Apnl, 1939—Air Force begins evalua-
tion of Boeing and Martin proposals.

e November, 1959—Boeing selected to
\ manufacture, assemble and test glider

and integrate it with booster to be manu-
factured by Martin.

® December, 1959=Air Force and De-
fense Department order Phase Alpha
study of Dyna-Soar to verify technically
the configuration, materials and construc-
tion approaches selected by Boeing.
| Study, completed in April, 1960, resulted

in no significant changes.

® December, 1960—Minneapolis-Honey-
well Regulator Co, named associated con-
tiactor for Dyna-Sear’s primary guidance
subsystem. RCA named associate con-
tractor for communications package.

® January, 1961—Boeing awards first
major  Dyna-Soar  subcontracts—to  the
‘ then Chance Vought Corp. for the

ghder's ceramic nose cap and to Min-

neapolis-Honeywell for flight control

electronics.

® January 13, 1961—Air Force announces

decision to substitute Martin Titan 2

tor Titan 1 as Dvna-Soar booster.

‘ ® September, 1961—Defense  Depart-
ment-Air Force review team  examines

full-scale mocknp of glider.

® December 28, 1961—Air Force an-

nounces decision to eliminate suborbital

flights and wse Titan 3 as Dvna-Soar

' booster (AW Dee, 25, p. 17). |

When readied for launch, Titan 3 is
120 ft. high without the X-20 glider.
Tipped by the X-20, it measures 151
ft. The glider itself is 35 ft. long and
5 ft. high with a span of 20 ft. (AW
Oct: 1, p. 25),

First unmanned orbital flights of the
X-20 are scheduled to begin at the At-
lantic Missile Range late in 1964
Earlier, perhaps late next year, an air-
drop test series is to start at Edwards
AIFB, Calif. During initial drop tests,
the glider will be flown at subsonic air-
speeds so that pilots can evaluate stabil-
ity and control, especially on landing.

An acceleration rocket motor will
boost the X-20 to supersonic airspeeds
during a second round of airdrops., Ac-
cording to current Air Force planning,
cach of the six X-20 pilots will be
checked out in drop tests before a
manned orbital flight is undertaken.
First B-52 mother ship scheduled to take
part in the test program is to be modi-
hed at Boeing’s Wichita, Kan., facility
in the spring of 1963,

The Edwards airdrops are in licu of a
suborbital test flight series, a series that
was deleted from the X-20 program
when Air Force approved development
of the Titan 3 booster last December.

Linking the glider to the Titan 3
transtage is a conical transition section,
or stage. Air Force officers close to the
A-20 program told Aviation WEEg
here that configuration of this section
still is fluid. But it probably will con-
tain a Thiokel solid propellant engine
capable of producing relatively high
thrust for short periods. '

Should an emergency crop up during
launch, this engine would separate the
ghder from the booster. It can also
double as an acceleration rocket capa-
ble of supplving additional power after
the Titan 3's transtage is expended.

Lssentially, an X-20 pilot has two
options if an abort is called for after
booster stage ignition: He can fire the
abort rocket, using its power to attain
a relative altitude of about 10,000 ft.
He would then fly the glider through
a manecuver verv similar to an Immel-
mann turm, Hopefully, at this point, he
would be in position to glide back to
the so-called skid strip at Cape Canav-
cral, thus salvaging one X-20.

Should the abort engine malfunction,
the glider be damaged during lift-off
or some other pressing problem be en-
countered, the X-20 pilot might elect
to use his ejection seat and descend by
parachute. But the ¢jection seat, which
1s not an escape capsule, undoubtedly
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Suvie.tl_Missile-Firing Sub Sighted y Navy

U. 5. Navy photo of Russian missile-firing submarine shows sail, or conning tower, modificd to hold three vertical tubes for relatively short-
range ballistic missiles, probably adapted from land-type missiles, Navy said this type operates in both the Atlantic and Pacific. Open hatch
is assumed to be an access door to the tube section. Diesel-powered sub apparently must surface to fire. About 25 G- and Z-class Soviet
subs have been converted to fire missiles from the surface (AW Mar. 5, p. 17). Russia also has newer subs capable of launching missiles
from underwater (AW July 30, p. 24; Apr 2, p. 15).

would be dangerous if triggered after
the glider exceeds Mach 1.

Although the X-20 is to have a mult-
orbit capability—how manv is not vet
known—there are no plans to send a
multi-pilot crew aloft in the glider.
The time the glider can remain in orbit
1s a function of how much hfe sus-
taiming stores are imjected wath it n
the transition section and transtage.

Titan 3 launch vehicle 1s designed to
boost 20,000 1b. pavloads to low earth
orbits of about 100 mi., or 13,000 Ib.
pavlpads to 1,000 mi. Bv contrast, the
X-20"s maxmmum and minimmum weights
are programed to be about 15,000 and
10,000 1b. respectively. The 5,000 1b.
margin between these hgures furnishes
an mdication of what mav accompany
the glider into space later in the pro-
gmm.

Precisely how the various maneuvers
demanded of the X-20 will be executed
still is an open question, Answers will
emerge as the glider's handling qualities
are simulated on the ground, in Cen-
tury-series fighters and probably in the
North American X-15. Air Force now
plans to transition at least a few of the
six X-20 pilots in the X-15, thus fa-
miliarizing them with a reaction con-
trol svstem and the nature of re-entry
in a winged vehicle.

According to current thinking—al-
though some in the X-20 program dis-
agree with this approach—the glider's
retro maneuver will begim with a 150
deg. heading change in space. After
this tum, retrorockets are fired in the
plane of the glider’s forward travel.
Re-entry will be in a single, shallow
olide that is to last ronghly 30 min.
During this relativelv slow descent, skin
temperatures of up to 4,000 will he
dissipated by radiation, The X-20's
wing and fusclage skin is pancled;

cracks between the panels allow expan-
sion when temperature rises above a
certain point.

Prior to landing, when the glider has
been slowed to less than hypersonic
airspeed, heat resistant shields covering
the forward sections of its windshicld
will be jettisoned. The X-20 pilot, how-
ever, must fly the first and longer por-
tion of his “Anal approach™ on mstru-
ments,

In typical, single orbit manned flights,
which are to remain aloft 60 to S0 min.,
re-entry must be begun shortly after the
glider reports over Australia for a land-
mg at Edwards AFB. But George H.
Stoner. Er}cing's A-20 Program manager
when its conhguration was fxed, savs
that the X-20 pilot will be able to “pick
any air fheld between Point Barrow,
Alaska, and San Duiego, Calif,, with
cqual case.”

Exact bounds of the X-20's re-entry
corridor are not vet known. To explore
the nature of this cornidor and its outer
limits is one goal of carly X-20 fights.

As now conhgured, the X-20 ghder
will be somewhat more forgiving, less
critical aircraft to fly at subsonic air-
speeds than the X-15. For example, its
rate of sink on hnal approach will he
about 40% less—on the order of 7,000
fpm., as opposed to the X-15"s sink rate
of approximately 11,000 fpm.

Lift-over-drag rabio of the X-20 1n
acrodynamic flight will better that of
the straight-winged X-15, But X-20
pilots sav the 2.5 ratio cited earlier 1n
the program probably is a hittle optimis-
tic.

Design of the glider 1s straight-for-
ward and clean, As a delta-winged ve-
hicle, 1t has no leading or trailling edge
fAaps or other, more soplusticated high
lift devices.

Air Force will not say just how many
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X-20 gliders have been ordered to date
or how many ultimately will be built by
Boeing. But according to Gen. Bernard
Schriever, commander of Air Force Sys-
tems Command, this question has been
answered specifically,

The X-20 program was given an of-
ficial go-ahead on Apr. 25, 1960, when
Air Force approved Boeing's Phase Al
pha study report, venfying technical
feasibilitv of the X-20's design, In
[Fiscal 1961, it was funded at $55 mil-
lion: in Fiscal 1962 at $100 million,
with an additional $585.8 million appro-
priated but unspent.

In Fiscal 1963, according to USAF
Under-Secretary Charvk, Defense De-
partment has not vet released the full
$157 million voted by Congress. But
Air Foree has asked and expects to get
the money.,

Production of carly AJ10-138 tran-
stage powerplant hardware was to have
begun last month by Acrojet in its Sacra-
mento, Calif., facility, Because of this
engine's similarity to the one Aecrojet is
building for the Apollo spacecraft’s serv-
ice module—a somewhat more advanced
project within the company—develop-
ment and testing cvele probably can be
compressed.

As an indication of the similarity be-
tween the two engines, the service mod-
ule’s powerplant carries the Aecrojet
designation AJ10-157. Developing 20.-
000 instead of 16,000 1b. thrust, AJ10-
157 also used storable, hvpergolic pro-
pellant and is capable of multiple starts.

Ii'ngineers who have examined both
powerplants say they are indistinguish-
able, except in scale.

Significance of this is that fxes de-
vised and lessons learned during devel-
opment of the service module engine
are being applied by Aerojet to the
smaller AJ10-138. Performance critena
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SYSTEMS PROGRESS

INSTRUCTIONS FOR
SATELLITES

One of CSC's space support systems, pro-
duced for NASA's Goddard Space Flight
Center, is the Minitrack Digital Command
Console,

Installed at 13 NASA tracking stations
around the world, this system is part of
the complex of electronic equipment used
to track and acquire data from earth-
orbiting satellites. The console generates
digital and tone commands which are
relayed by transmitters to the satellites.

Thirty tone frequencies or 20 digital com-
mands are available, selected manually by
switches or programmed automatically
from five-level punched paper tape,

This is one example of CSC activities in
space sciences and support systems.
Many other custom-engineered systems
have been developed in the areas of ana-
log and digital data handling, electro-
optical instrumentation, environmental
testing and industrial control. For details
on how this experience can be useful in
solving your systems problems, call our
regional engineering office or write:

CONSOLIDATED

CORPORATION

1500 So. Shamrock Ave, = Monrovia, California
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Drogue Chute Slows Dummy Weapon

Simulated nuclear weapon falls away from USAF/North American F-100 Saper Saber dur-
ing the recent Air Force Fighter Weapons Meet at Nellis AFB, Nev. Small drogue chute
attached to dummy's tail slows descent so fighter can escape simulated nuclear blast.

and tolerance laid down by National
Acronautics and Space Administration
for the Apollo service module engine are
tighter than those applied to the tran-
stage engine by Air Force. Production
of 'th "uﬂﬂ 138, therefore, is viewed as
an casier technical task.

Because of these factors, production
and testing of the transtage engine is
expected to overtake comparable work
on the AJ10-137 in the near future.

Air I"'orce will not sav when testing
of the transtage or its engine will get
under way. Its first flight test, how-
ever, is scheduled before the first un-
manned X-20 launch from AMR in
late 1964, Booster will be a Titan 2
core topped by a control module and
the transtage.

Deadline imposed for first engine
firing by a special Defense Department
committee Emt spring (AW May 28,
p. 29) is November, 1963,

Transtage engine, in manned orbital
x-20 fights, will not double as a retro-
rocket; in early missions it probably

will be jettisoned just after injection.
But during later, longer endurance
flights, transtage is to remain with the
elider in orbit, supplving its pilot with
life support items. Transtage and tran-
sition section, when used for this pur-
pose, would be detached prior to re-
entry.

As of carly this year, Boeing planned
to spend more than $50 million on
major X-20 program subcontracts. Fol-
lowing is a description of the ghder's
]:urmf_l]]ﬂ svstems,  including  those
farmed out for development:
¢ Landing gear. Main landing gear are
mounted near the root of the glider's
delta wing. Because of high skin tem-
peratures to be generated during re-
entrv—up o 4.000FF—use of rubber in
tire construction was ruled out. In-
stead, skids with clustered wire brushes
on their undersurfaces are being built
bv Goodvear Tire and Rubber Co. un-
der a $45.000 subcontract. Since the
X-20 has no brakes, friction produced as
the tightlv-packed brushes wear down
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NOW, FROM HONEYWELL

‘OFF THE SHELF” PLATFORMS

New miniature inertial platforms
are adaptable to all system needs

The keynote of Honeywell's miniature
inertial platform line is adapfabilily! A
single basic design employs inter-
changeable components to provide
navigational information and attitude
stabilization for a wide variety of system
applications.

A number of gimbal configurations, in-
ertial sensor combinations, and digital
or analog output devices can be com-
bined to meet specific applications,
Either three-gimbal or four-gimbal ver-
sions are available from the same basic
production parts. This modular building
block design permits quick assembly
and eliminates problems of bearing
alignment and other adjustments.
Honeywell miniature platforms are used

with any of several generations of Honey-
well precision inertial floated gyros and
accelerometers. This assures lower de-
sign and production costs, quick avail-
ability and proven reliability. The com-
pact size (0, 5 cu, ft.) and low weight (28
Ibs.) of Honeywell miniature inertial
platforms have made them suitable for
a wide variety of applications.

For more information on how Honey-
well can design and/or manufacture
inertial systems or components to your
requirements, contact your nearest
Honeywell Military Products Group rep-
rasentative. Or write or call Minneapolis-
Honeywell Aeronautical Division, 13350
U.S. Highway 19, 5t. Petersburg, Florida,
Fhone HEmlock 5-1151.

Subminiature Inertial Platform Proven reliability in a small package.
Only one-third the size and weight of conventional miniature platforms
with no sacrifice in performance or dependability. Adaptable to many
terrestrial, marine, aerospace navigation or stabilization requirements.

Honeywell
B My Podts G

HONEYWELL INTERNATIONAL: Sales and service offices (n all principal cities of the world, Manu-
facturing in Canada, France, Germany, lapan, Netherlands, Uniled Rhmgdom and Umited States

| INERTIAL COMPONENT
NEWS

Honeywell's experience in the design
and manufacture of inertial components
dates from the first MIT-designed
floated gyros, the HIG 4, 5, and 6's,
since then Honeywell has produced
more than 30,000 precision floated
gyros. Sixty-three successful U.S. orbital
shots have used Honeywell inertial com-
ponents or systems.

BUILDING TO
HONEYWELL DESIGN

Honeywell's experiernce in building iner-
tial components of its own design in-
cludes the GGA49, 8001, 87 and 159
Miniature Integrating Gyros (MIGS) and
GG56, 116 and 137 accelerometers.
These advanced floated inertial com-
ponents, some featuring gas bearings
and precision ceramics, are baing sup-
plied to such programs as Sergeant,
SD-5 Drone, Scout, Centaur, and Agena.

BUILDING TO OTHERS' DESIGNS

Honeywell is the major supplier of gyros
for the Navy's Polaris missile program.
Honeywell is building these Inertial Rate
Integrating Gyros (IRIG's) and Pendu-
lous Integrating Gyros (PIG's) to MIT's
design. Honeywell is also manufacturing
to Autonetics' design, gyros for the
Minuteman missile, the SIR Gyro for
Westinghouse, and hasdelivered ABMA-
designed gyros for use on Redstone.



VERSATILE

UNIVERSAL TRANSMITTER FOR COMMUNICATING WITH AIRCRAFT

ERCO'S Type 637-T UHF Transmitter is ideal for any ground-to-air application
. in the 225 to 400 mc band. FCC-type accepted, this versatile, dependable
- transmitter incorporates all of ERCO'S long experience and engineering
' creativity in the aircraft and marine communications field. m Type 637-T is
a fixed-frequency, crystal-controlled unit of modular construction. All R.F.
elements are self contained; solid state modular is in drawer-type units. Write
for full details. m Attention Manufacturers’ Representatives: Several choice

territories available.

Pioneers /n Qualily Radle Communication Equipment

ERCO RADIO LABORATORIES, INC. - GARDEN CITY, N.Y.

during rollout will bring the glhider
to a stop. Retractable nose gear skid
is dishpan shaped and has a diameter
of approximately 20 in. Development is
by Bendix Corp. under a $75,000 sub-
contract.

® Aerodynamic flight controls. X-20 has
dual rudders that double as speed
brakes when pivoted away from the
flush position. It also has dual elevons,
which, along with the rudders, are
moved by hydraulic pistons. Actuators,
in turn, are made to move by elec-
tronic signals generated by the pilot’s
control stick, Electronic channels from
the stick to the hydraulic ceylinders are
redundant, as are critical components
of the hydraulic svstem itself. Elec-
tronic flight control subsystem is by
‘Hmaw.lpnlﬁHnnmm:ﬂ Cockpit stick
1s mounted at the pilot's right side, not
between his knees, to enable manipula-
tion despite inflation of the pilot’s pres-
sure suit. Suit supplies 5 psi. In éxcess
of ambient pressure. Reaction flight
control system, being built by Bell Aero-
svstems, 15 very aumhf to Bell systems
for the X-1 and X-15.

e Structures and cooling. Nose cap
made of ultra-high temperature ceramic
material 1s hr;mﬂ' made by Ling-Temco-
Vought to pmh.::r the forward section
of the glider from re-entry tempera-
tures. To eliminate thermal stress in
certaim sections of the X-20's frame,
triangular girder arrangements permit
truss deformation—a technique com-
monly used in the construction of
bridges, but not, according to Boeing,
in acronautics. High nickel-allov steel,
molvbdenum or columbium, plus heat
resistant ceramics, are the kev compo-
nents of the X-20's skin and frame.
Heat, extracted from the X-20's cock-
pit and equipment compartments, will
be absorbed by a cooling svstem manu-
factured by The Garrett Corp.’s AiRe-
secarch Manufacturing Division. Svstem
cxpels hydrogen from a storage tank into
a heat exchanger where absorption takes
place,

e Accessory and electrical power. Pow-
¢ring the X-20s generator in flight will
be an accessory power unit dnlf'md by
the Sundstrand Corp. Gaseous hvdro-
een-oxvgen unit will consist of a reac-
tion chamber, prime¢ mover, gearbox,
hydraulic  pump, propellant shut-off
valve, and metering valves and controls.
Direct source of electric power will be
a generator and control unit mounted
on the glider's accessory power umt.
Generator and associated components
will be fumished by Westinghouse
Electric Corp. A test instrumentation
subsystem, designed to collect and
transmit X-20 flight data, 1s being de-
veloped by Electro-Mechanical Re-
search, Inc., as is the ground-based
system required to process this infor-
mation,
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Standard building block assemblies
permit custom designed computers

Honeywell, recognized navigation sys-
tems manufacturer, now offers you accu-
rate, reliable inertial grade computers
and components for space, terrestrial
and marine applications. These new
computers are designed around Honey-
well's standard building block modules
which permit wider flexibility in com-
puter assembly to provide exactly the
computer functions desired. They per-
mit a higher degree of miniaturization
andassure fasterdelivery and lower cast.

For example, Honeywell's versatile
Aerospace computer (shown above)
offers the largest capacity of any air-
borne computer. This rugged digital
computer is available in radiation-cooled
models for missile and orbital vehicle
application, or air-cooled models for use

in the atmosphere. Most of the required
input-output equipment is already
incorporated into the computer; special
input-output equipment can be pro-
vided with a minimum of weight and
volume. The Honeywell Aerospace com-
puter offers wide environmental capa-
bility and high reliability.

In addition to computers, Honeywell
can also supply computer components
and will develop and build environmen-
tal whole number and/or incremental
computers to meet your special require-
ments. Honeywell also has the experi-
ence and capability to build to another's
design. Contact your Honeywell Military
Products Group representative, or
Minneapolis-Honeywell Aeronautical
Division, St. Petersburg, Fla. HE 5-1151.

S - ¥ Honeywell Subminiature (PICO) Computer (in open posi-

production

tion to show accessibility). Now being readied for produc-

tion the PICO combines high computational capacity with

low weight (18 Ibs.), volume (0.38 cu. ft.) and power

requirements (40 watts). Designed for advanced space
2 missions, it is representative of the many computers in
or under development at Honeywell.

Honeywell

HONEYWELL INTERNATIONAL: Sales and service offices in all pnincipal cities of the world. Manu-
facturing in United States. Uniled Kingdom, Canada, Netherlands, Germany, France, Jepan.

NOW, FROM HONEYWELL

‘OFF THE SHELF"COMPUTERS

COMPUTER NEWS

WELDED MODULES
UP RELIABILITY

Honeywell's computer building block
modules are weld-assembled for maxi-
mum reliability. This welded-module
construction permits higher capacity
with packing density as great as 660,000
components per cubic foot. They ¢can be
assembled in varying combinations to
suit your individual needs.

SOLID STATE MEMORY
ART ADVANCED

In addition to its line of memory drums,
Honeywell offers advanced solid state
memories featuring Biax® cores. Espe-
cially suited to long term space require-
ments, these solid state memories
feature random access in microseconds,
low power requirements, and two-thirds
weight reduction over comparable drum
memaories. No moving parts means high
reliability, elimination of precession
torques and greater shock and vibra-
tion resistance.

Unigue Honeywell solid state memory
design provides simplified electronics,
non-destructive readout, and closed flux
path for increased signal output with
l2ess noise,



BS. 100 Powerplant Installation
Shown for Republic-Fokker D.24

Model drawing (top, left), with approximate external fuselage and wing shape of the Republic-Fokker D. 24 Alliance Mach 2.5-plus
VTOL fighter shows general installation concept for the Bristol Siddeley BS.100 variable-thrust powerplant, an advanced follow-on to
the BS.53 which powers the present P, 1127 (AW Sept. 24, p. 88). For vertical takeoft (top, right), variable ramp is retracted laterally
into fuselage to permit maximum outlet area for plenum chamber burning. Bottom, left, BS.100 nozzles are canted to horizontal position
in transonic cruise, Plenum chamber burning would be used in supersonic cruise with variable ramp retracted into fuselage (right).

PROBLEMATICAL RECREATIONS 139

FURNISHES
HIGH
PRESSURE

r,-f: J’i'-.‘ L i

Dr. Furbisher LaRouche, the noted mathematician, was shop-
ping at a hardware store and asked the price of certain articles. SYSTEMS
The salesman replied, “One would cost 10 cents, eight would
cost 10 cents, seventeen would cost 20 cents, one hundred and
four would cost 30 cents, seven hundred and fifty six would also
cost 30 cents, and one thousand and seventy two would cost
40 cents.” What was Dr. LaRouche buying? — Contributed

Rely on a Westrex RA-1683-B Reentry Blackout Recorder to
get complete reentry data during the silent seconds of blackout
and relay the information safely back. This dual-channel, endless
loop magnetic tape recorder has been proved in 100-G linear
acceleration and 100-G shock environments. Get one for your
missile at: Westrex Company, 6701 Variel Avenue, Canoga Park,
Calif,

ANSWER TO LAST WEEK'S PROBLEM: The dimensions of the sails
are: (1) x=6, y=38, z=10; area, 24 s5q. yds. and (2) x=12,
y=2J; Z= 13; area, 30 sq vyds.

CRYD-SONICS, INC.
LITTON INDUSTRIES, INC. 9581 W. PICO BLVD., LOS ANGELES 35, CALIF.

Beverly Hills, California laes s T —
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We tooled up years ago for large antenna hardware

Through the years, Rohr has developed an impressive inventory of machines
and equipment for the manufacture of large complex, precision airframe assem-
blies. In addition to some of the world's largest presses and forming machines,
such techniques as numerical control, chemical and electrical spark high energy
forming, computer-aided design and mathematical lofting, adhesive bonding of
metallic structures, huge processing tanks for chemical and heat treatment, and
advanced automatic welding equipment of all kinds have been perfected and
used for years at Rohr. And they're in use today in the manufacture of micro-
wave antennas, 85-foot tracking antennas and highly advanced radio telescopes.
This equipment plus Rohr's experienced production personnel and antenna
design engineers, assures customers optimum antenna performance regardless
of size or configuration of structures. For information, please address Marketing
Manager, Department 131, Rohr Corporation, Chula Vista, California.
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VIBRATION NEWS

MB ELECTRONICS -+ A D/VISION OF TEXTRON ELECTRONICS, INC.

Representatives /n principal cities throughout the world

New concept: MB Sine /Noise Discriminator
boosts capability of vibration test equipment

More and more vibration test spe-
cifications reqguire mixed sine and
random signals, as well as independ-
ent control and programming of the
sine and random spectra. Yet, pres-
ent test practices for independent
control have been impractical, ex-
pensive and time consuming.

74

The new MB Model N234 Sine/
Noise Discriminator, when added to
yvour test facility, will provide easier,
more accurate mixed sine and ran-
dom testing. It will also facilitate
fundamental sine servo control.

In mixed sine/random testing this
unique MEB instrument performs
four specific functions:

1. Permits control of sine spectrum
independent of random noise.

2. Improves accuracy of sine servo
control by eliminating resonant
distortion from the feedback path.

3. Serves as 10 cps bandwidth spec-
trum analyzer.

4., Serves as a distortion analyzer.

Regardless of the random spec-
trum, the N234 provides a funda-
mental sine signal which can be used
for programming constant accelera-
tion; constant displacement; con-
stant velocity; displacement-accel-
eration crossovers; or special shapes
or steps.

Here's another important advan-
tage: Set-up time of mixed sine ran-
dom tests is reduced to 3 simple
steps: (a) set random drive level,
(b) set desired sine program and
(¢) energize sine sweep.

For complete information on how
the N234 Sine/Noise Diseriminator
can improve your test capabilities
write to MB Electronics, 781 Whal-
ley Ave., New Haven 8, Connecticut.

GENERAL DYNAMICS

ENGINEERS

Space is our business.
We invite you to
make it yours.

Here at Astronautics all our technical and
scientific efforts are directed toward
space — learning about its environment,
designing vehicles to travel in its vacuum,
guiding and tracking and communicating
with those vehicles.

If you share our intense interest and curi-
osity — if you, too have designs on space
— consider an association with General
Dynamics | Astronautics.

Positions exist for engineers and scien-
tists in many disciplines and at various
levels of professional achievement.
Whether your interests and talents lie
in research, design, development, test,
or some related field, we urge your
investigation.

You will find more than technical chal-
lenge in a position with Astronautics.
There's the added advantage of living
and raising your family in San Diego, a
city with near-perfect climate, fine
schools and colleges, and abundant rec-
reation facilities.

Further information, including details of
current requirements, /s on the next page.
For a prompt, confidential reply to your
inquiry, use the attached form or write to
Mr. R. M. Smith, Chief of Professional
Placement and Personnel, Department
7130-90, General Dynamics @ Astronautics
5772 Kearny Villa Road, San Diego 72,

California.
GHIIID

ASTRONAUTICS



ENGINEERS with “"designs on space”

Listed below are just a few of the many important openings now available at General
Dynamics | Astronautics in San Diego, California. If your field of Specialization is not

included, we still urge your inquiry . . .

Placement Inquiry form.

ELECTRONIC ENGINEERING

BS or MSEE with applicable experience re-
quired for assignments in telemetry, radi-
ation systems, trajectory measurement,
tracking, guidance, automatic controls,
packaging, instrumentation, digital devices,
printed circuitry, logic design, t:nmpnnent
and systems testing or measurement sys-
tems. Openings exist in design, develop-
ment, reliability, vendor qualification selec-
tion, and test on ground and airborne elec-
tronic components, subsystems and sys-
tems.

DYNAMICS ENGINEERING

BS or MS in engineering, physics or math
with two or more years of experience and
familiarity with the application of analog
and digital computer techniques for open-
ings in the following areas:

STABILITY AND CONTROL: to conduct
theoretical studies on the control dynamics
of large space boosters and space vehicles.
To determine stability and transient re-
sponse of space boosters in the presence
of propellant sloshing, elastic bending
modes, and non-linear servo characteris-
tics. Must be familiar with analysis and
synthesis techniques for establishing and
evaluating control system parameters.
Background in theoretical dynamics is re-
quired to simulate control system environ-
ments and general dynamic behavior of
space boosters.

STRUCTURAL DYMNAMICS: to determine re-
sponse of an elastic space vehicle to tran-
sient loadings such as atmospheric turbu-
lence, engine ignition, wvehicle staging.
Openings also exist in establishing vibra-
tion environment based upon test or em-
pirical data for evaluation of components
and systems . . . and for monitoring tests
of complete or scaled dynamic models of
space wvehicles, including layout of test
plant, instrumentation requirements, scal-
ing factors, etc.

THERMODYNAMICS ENGINEERING

BS or MS in ME or AE to develop design
criteria and perform methods development
in the area of thermodynamics. Particular
considerations are re-entry heating, heat
dissipation in free space, and aerothermal
heat sources. Should have two years of
experience.

MECHANICAL DESIGN

BSME, BSAE, or BSEE with experience in
the design of missile or aircraft structures,
and pneumatic or hydraulic systems.

GENERAL DYNAMICS

by letter, resume or the attached Professional

exist in design, development, vendor quali-
fication selection, and test of ground and
airborne missile electrical equipment.

ELE[:THI{:AL ENGINEERING
BS or MSEE with applicable experience re-
quired for assignment in launch control
systems design, packaging, test equipment,
missile electrical power systems or com-
ponent and systems testing. Openings
e T e T R e S v

FI.IEHT MECHANICS

Analytically talented graduate engineers at
all levels required for staffing of new Flight
Mechanics Development Section. Programs
include aerospace vehicle guidance and
automatic control, aeroelasticity, and aero-
physics. Responsibilities of the Section
also involve technical analyses and simu-
lation work in support of all space vehicle
programs at Astronautics.

RELIABILITY ENGINEERING

Openings exist in failure analysis, testing
and reliability analysis of existing systems.
BS in Engineering required with experience
In systems or component test or in analy-
sis of behavior and performance of me-
chanical or electronic systems.

(s sie 2= S S SRS e S
TECHNICAL WRITING

Technical Writers with some college and/or
formal technical training and experience in
technical publications are required for as-
signments involving technical reports, tech-
nical manuals, manual subcontractor con-
trol, manual change control, technical man-
ual verification or proposal writing.

If the inquiry card has been removed, or if you wish to
furnish or request more detailed information please
write to Mr. R. M. Smith, Chief of Professional Place-
ment and Personnel, Mail Zone 130-90, General
Dynamicslﬂsfmn&uﬁcs. 5772 Kearny Villa Road, San
Diego 12, California.

G D

ASTRONAUTICS

AN EQUAL OPPORTUNITY EMPLOYER

PRODUCTION BRIEFING

Talley Industries, Inc., Mesa, Anz,
will develop a rocket catapult crew
escape system for the T-35 jet trainer,
permitting crew ejections at  ground
level, The work will be accomplished
under a  $2.5-million contract from
Lockheed Aircraft Corp.

Collins Radio Co., Dallas, Tex., has
received a $1-million contract from the
Boeing Co.'s Transport Division to sup-
ply navigational equipment for 65 Boe-
ing 727 jet liners ordered by Eastern
and American Airlines.

Beckman Instruments, Inc., Rich-
mond, Calif., will build three analog
computer m-,h.nn to be used for ther
mal, pm]}u]uml flight contral and other
engineering design ivestigations on the
X-20 (Dy na-Soar) program. Work is
financed by a $1.5-million contract from
the Boeing Co.

Chrysler Corp.’s Missile Division 15
studving problems involved in the
launching of large solid rockets at sea.
Included are motion studies of hulls,
launching dynamics, launching tech-
niques and Jrrmgmuum of the ship-
board complex. Navy's Bureau of "'.-|11|'_:l.
is sponsoring the studv with a $73,129
contract.

Ling-Temco-Vought, Inc., is develop-
ing a spacecraft heat shield, made up of
a composite matenal designed to mm-
mize heat transfer, under a 13-month
contract from National Aeronauntics and
Space Administration’s Manned Space-
craft Center, Design will include an
outer ablative laver and a means of scal-
ing access hatches and windows to pro-
vide thermal protection.

Giannini  Controls Corp., Duarte,
Calif.. has been awarded a 5200,000
contract from Martin Co. to produce
rate gvro packages which will detect
excessive rate of attitude changes in
the Gemini launch vehicle. The pack-

F-104G Forgings

Two forgings manufactured by Kaiser Alu-
minum and Chemical Corp., Ene, Pa., are
used as beam pylons in tanks aboard F-104G
fighters produced in Europe for NATO.

DEFENSE CONTRACT AWARDS
Third Fiscal Quarter Summary—1962

Now available free from AVIATION
WEEK & SPACE TECHNOLOGY are
summary reports of defense contract
dollar awards covering the third fiscal
quarter of 1962. These reports show
defense dollars awarded in 168 product/
system categories as compiled by Frost
& Sullivan, Inc. Information is also avail-
able on the fourth fisecal quarter of 1961;
first fiscal quarter of 1962; and second
fiscal quarter of 1962.

Reports are available on an individual request
basis in the following system areas:

Data Processing

Navigation

Meteorological Systems & Components
Vehicles, Ordnance, Vessels

Services

Electronic Warfare

Communications

Missiles & Space

Aircraft

Basic Research

Miscellaneous Components & Sub-
Assemblies

Contact your AVIATION WEEK & SPACE
TECHNOLOGY District Manager or write to:

AVIATION WEEK & SPACE TECHNOLOGY
RESEARCH DEPARTMENT
330 West 42nd Street, New York 36, N.Y.

Aviation Week

& Space Technology

A MeGraw-Hill Publication
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EECO time code
generators
supply all
commonly used
range codes at
off-the-shelf
price &
delivery

Get any IRIG, NASA, or AMR
time code family all at once
or in combination with one of
these solid-state, card
construction TCGs. Available
immediately for ground,
mobile, airborne, or seaborne

R A Dl B s e e e R
.';nr.ﬂ-lﬂ. -

_.- ¢ 1‘1 _._ : . =7 i - -
EECO 811 Time Code Generator applications. Rugged, light-

all 4 IRIG formats or less in combination with NASA or AMR W'Eight construction. Less

codes

EECO 812 Time Code Generator than 40 pDLIﬂ[_]'S. Power

all 3 NASA formats or less in combination with IRIG or AMR consumption under
100 watts. Nixie decimal

codes
Other off-the-shelf wounits...add auxiliary equipment for : . A L
display for high visibility,
long life. Frequency

complete systems. Also magnetic tape search eqguipment.
stability 5 x 10",

Write for complete specs.

Model Output Codes F

EECO 806
(Same format as 801)

24-bit, 24 hr, BCD
(hours, minutes, seconds)

=

| EECO 807 17-bit, 24 hr, binary
(Same format as 802) (hours, minutes, secands)
EECO BOB 20-bit, 24 hr. BCD

(Same format as B03) (hours, minules, seconds)

Electronic Engineering Company oy caiijornia

1601 E. Chestnut Avenue - Santa Ana, California - Phone: 547-5501, P.0. Box 58 « Reprezentative

& .
EE 2.54 in Western Europe and Israel: Electronic Engineering 5.A., C.P. 142 Fribourg, Switzerland.

ages will be used in the malfunction de-
tection svstem (MDS) of the modified
[itan 2 booster (AW Sept, 3, p. 38).

Boland Machine and Mfg. Co., New
Orleans, La., has been awarded a $3.-
439,792 Navy contract to activate and
convert the victory ship §5 Norwalk
Victorv, to a feet ballistic missile re-
supplv cargo ship.

Union Carbide Corp.’s National Car-
hon Co, division has received a con-
tract from Air Foree Rocket Research
Laboratories to produce three graphite
cvlinders, measuring 103 in. outside di-
ameter, 34 in. inside diameter and 70 1n.
long, as part of a program to studv the
high-temperature behavior of graphite in
the large shapes which will be required
in future solid-fuel boosters,

G. T. Schjeldahl Co., Northfeld,
Minn., will build two 135-ft.-dia. in-
flatable passive communications satel-
hites under a $200,000 contract from
National Aeronautics and Space Admin-
istration’s Goddard Space I'light Cen-
ter. Balloons will be fabricated from a
hightweight, plastic-to-metal laminated
material designed to allow solar radia-
tion to pass through and not affect the
balloon’s orbat.

Howell Instruments, Inc., I't. Worth.
Tex., has received a $200,000 Air Force
contract for production of an airborne
instrument which monitors jet engine
condition by checking the average tem-
perature and temperature spread inside
the engine and records damage duc to
excessive heating,

Maxson Electronics Corp., New York,
has been awarded a $134.445 Federal
Aviation Agency contract to develop
new feedback techniques in an experi-
mental TACAN ground station trans-
mitter to determine if |‘.IL't'fH:I'II1;I.1'|l:‘f,‘ can
be improved.

United Technology Corp. will con-
duct feasibility studics aimed at devel-
oping hyvpergohc ignition svstems for
solid propellants, under a 550,000 re-
search contract from Navy's Bureau of
Weapons.

Hycon Mfg. Co., Monrovia, Calif.,
has received a S2-million contract from
McDonnell Aircratt Corp. for the pro-
duction of camera systems for Air
Force's RF-110, reconnaissance version
of the I'-110 Phantom jet.

Lockheed Propulsion Co., Redlands,
Calif.. will build a solid rocket motor
for an advanced air-to-air massile under
development by Hughes Aireraft Co.
Work is financed by a $500,000 con-
tract from Hughes.
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NEW AEROSPACE PRODUCTS

Instrument lluminator

Lightweight bezel assembly, adapt-
able to standard instrument cases, pro-
vides effective illumination without
modification of the instrument, the
manufacturer says.

|

Four mounting screws hold the as-
sembly to the panel, eliminating the
need for separate mounting clamps.
Wedge-shaped lens is made of clear
acrylic plastic and lighted by six 5-v.
MS-24367-683 lamps held by a black
anodized aluminum backing plate.

Instrument viewing 15 assured over
an angular range of 150 deg., the manu-
facturer reports.

Oppenheimer Plastics, Inc., Wyan-
dotte Rd., Willow Grove, Pa,

Miniature Accelerometers

Two piezoelectric  accelerometers—
Type 4-270 and Type 4-271—are de-
signed to measure high frequency ac-
celeration found in shake table, shock
tester, missile testing and similar ap-
plications,

Both accelerometers are 0.74 in. high
by 0.57 in. in diameter and weigh 31
erams. Both units utilize a point-loaded-
crystal  isolation  technique  which
achieves minimum casc sensitivity and
negligible response to acoustic noise.

Type 4-270 measures acceleration
and 'n!m::'k up to 10,000g at frequencies
from 7 cps. to 8,000 cps. Type 4-271
measures acceleration and shock up to
5,000g at frequencies from 2 cps. to
5,000 cps.

Consolidated Electrodynamics Corp.,

360 Sierra Madre Villa, Pasadena, Calif.

Foam Extinguisher

New foaming agent for combating
liquid hvdrocarbon fires forms an emul-
sion layer on top of the burning hydro-

carbon, which in turn supports a layer
of water to i1solate the fuel supply from
OxXygen.

On contact with the fuel, according
to the manufacturer, a water support-
ing laver of water-encased hydrocarbon
droplets 1s formed which doesn't break
down under extreme temperatures or
get easily blown away exposing arcas
where Hashbacks may occur.  Small
amounts of hvdrocarbon released from
the emulsion by heat are reported to
be re-emulsihed immediately.

The chemical, Emulsiflame, 15 mixed
with water in ratios from ¥ of 1% to
6%, depending on application.

Nocor Chemical, Inc., American

Bank of Commerce Bldg., Odessa, Tex.

The J85 — main engine fuel nozzle
designed and manufactured for
General Electric Company by
Delavan — has been in use on
G. E. turbojets since 1957.

The key to Delavan’s successful re-
sponse to General Electric’s urgent
need for a better fuel nozzle is
experience. Experienced men at
all levels, working with tested and
advanced design concepts based

AL
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GENERAL ELECTRIC'S J85 FUEL NOZZLE

A PRODUCT OF DELAVAN EXPERIENCE

on established standards gained
through 15 years’ experience in gas
turbine engine fuel nozzle design.

This same experience assures you
of high quality fuel nozzles, fast
prototype fulfillment and the ability
to manufacture scheduled require-
ments on time at reasonable prices.
When you need a special applica-
tion engine fuel nozzle Delavan
can help you.

//Zraﬂcgézc% ting C%f}d@fg;

WEST DES MOINES, IOWA
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SATELLITE

AND SPACE SYSTEMS SPECIALISTS

Here at Lockheed Missiles and Space Company, satellites and spacecraft
are a specialty. From research to the reaches of space, the whole scope of
space technology is being carefully investigated.

All aspects of research, systems analysis, design, development and
operation are handled by outstanding engineers and scientists at
Lockheed's Research Laboratories in Palo Alto, and in the development
headquarters in nearby Sunnyvale, California.

Typical of Lockheed's complete capability is the AGENA Satellite series.
This, with its recoverable capsule, is used to gather research

material. Other satellites and spacecraft under study, under development,
or in operation, include:

Sophisticated orbiting biomedical capsules . Lunar probes . Interplanetary
exploration programs - A space rendezvous system . Nuclear and
other advanced propulsion systems . Communications satellite systems

It is clear that the projects at Lockheed Missiles and Space Company are
challenging. Moreover, its location on the beautiful San Francisco
Peninsula adds gracious living and perfect climate to the many rewarding
opportunities available to creative engineers and scientists.

For further information, please write: Research and Development Staff,
Dept. M-32C, 599 Mathilda Avenue, Sunnyvale, California.
An Equal Opportunity Employer.

LOCKHMHEED rmissiLES & SPACE COMPANY

A SROLE DWEION OF LOCHKNEED AIFCRAFT CORPORA TGN

Systems Manager for the Navy POLARIS FBM and the AGENA vehicle in various Air Force Satellite
programs, Other current projects include such NASA programs as the 0G0, ECHO, and NIMBUS.

SUNMNYVALE, PALO ALTO, VAN HUYS SAMTA CRUT, SAMTA MARIA, CALIFORANIA « CAFE CANAVERAL, FLORIDA = HAWAII




KAMAN K-1125, growth version of the Air Force H-43B, is powered by twin Boeing YT-60-10 turbine engines and has a redesigned cock-

pit, enlarged cabin and single-boom empennage. Note large amount of rudder travel available.

K-1125 DEMONSTRATES MANEUVERABILITY by making a tight turn at low-level. Right, redesigned cockpit has dual instruments-
tion for IFR flight and single twist-grip throttle on collective which controls both engines. Flat windshield also is designed for IR work.

Twin-Turbine K-1125 Directed to Support of Missile Sites, Special Warfare Missions

Bv David A. Brown

Bloomfield, Conn.—Kaman K-1125, a
twin-turbine, twin-rotor helicopter un-
veiled here last week by Kaman Aircraft
Corp., is being presented to prospective
military purchasers as a machine capable
of performing a variety of missions, in-
cluding those associated with missile site
support and special warfare require-
ments.

Designated Huskie 3 (AW Julv 23, p
15), the K-1125 has been developed en-
tirelv with company funds. It is pow-
ered by twin Boeing YT-60-BO-2A en-
gmes (Boeing 520-2ZA) and will carry 12
persons in addition to the pilot and co-
pilot.

While retaining the basic lines and

design features of the Kaman H-43B
from which it descended, the K-1125
has:

e Single-boom empennage with an air-
plane-like tail which increases stability
around all three axes.

e Single-unit transmission, basically the
same unit as on the H-43B, which pro-
vides power from both engines to the
rotors and is interchangeable between
the two machines.

e Gross weight increased to 10,500 Ib.
with the airframe stressed to +3g
and —d1g structural load factor limits.
H-43B gross weight is 6,100 1b. Disk
loading on the K-1125 is 5.5 1b./sq. ft.
compared with 3.19 Ib./sq. ft. on the
H-43B.

¢ Fore-and-aft mounting of the engines.

Add forward input - same
a8 préesent H-438 input

L — i

Modify mid case for forward
input relocated generator drive

Helocate H-43B generator
drive gear

MINOR CHANGES allowed H-43B transmission unit to accept power from second engine,
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® Redesigned cockpit with flat wind-
shield and dual instrumentation for
complete instrument flight capability.
® Rear-loading with a dropping ramp to
speed entrance and exit.

¢ Glass-fiber blades which will be ind
viduallv interchangeable rather than
paired.

e Internal fuel capacity increased 120
gal. to a total of 520 gal.

¢ Improved engine controls and throttle
linkage.

Kaman attempted to design a hel-
copter which would be capable of per
forming missions in a number of differ-
ent environments and under different
operational requirements of the vanous
services. The result, Kaman officials
stress, 1s a helicopter that has been de-
signed for no particular mission and
with no particular mmlitary customer
mind. The K-1125, they sav, should be
able to perform a number of different
missions equally well.

Despite these claims, it is obvious
that Kaman hoped to get a jump on the
industry in the forthcoming missile site
support  helicopter competition. Al
though USAF has not vet issued a re-
quest for proposals, Kaman evidently
believes that a twin-engine machine will
be required and has based its design on
this anticipated requirement.

K-1125's ability to camry 12 fully-
armed troops, to convert rapidly from
a personnel to cargo carrier, and its IFR
capability also are slanted toward the
missile site support mission.

Two other primary missions are fore-
scen for the K-1125 by Kaman. One 15
the downrange recovery of satellite re-
entry vehicles and ballistic missile war-
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heads. Philosophy is that twin engines
arcatly enhance the helicopter's ability
to perform extended overwater missions,
and that extended range, provided by
the increased internal tankage of the
K-1125, will allow the helicopter to
cover many of the impact areas along
the Atlantic Missile Range from land
hases.

Standard 320-gal. fucl capacity allows
the K-1125 to fiv 340 naut. mi. with
more than 3,000 1b. payload, either
carried intermally or slung from the
cargo hook., With an auxiliary fuel cell
m the fuselage, the helicopter can fly
between 450 and 500 naut, mi., pick
up a 1,500-1b. pavlead and retum to
its startimg pomt,

As an adjunct to this capability, Ka-
man also sees the K-1125 as a supenor
rescuc vehicle for the Military Air Trans-
port Service's Air Rescue Service. Ad-
ditionally, the company notes that more
than 600 USAF pilots and about 1,600
ground crewmen already are qualifed
on the 11-43B,

For the Armv's special warfare re-
quirements, Kaman has devised arma-
ment attachments which permit  the
helicopter to carry four forward-hring
machine guns (standard infantry M-37s
or M-60s or the NATO 7.62-mm.
Minigun) fed from externallv-mounted
ammunition boxes, as well as swivel-
mounted guns which can hre rearward

. = S
or to either side.

Troop-carrving capacity is designed
with Armv tactical units in mind. The
K-1125 can carrv a standard Army 1.2-
man squad in the fuselage, plus another
man in the co-pilot’s seat. Squad would
be able to exit through the rear door
in a compact group.

Again, Kaman becheves that twin en-
eincs will add to the helicopter's ability
to complete its mission, especially in
arcas where a forced landing would prob-
ablv mean loss of the vehicle.

K-1125 was designed to meet Arnny
requirements for mantenance, compo-
nent accessibility, time-between overhaul
(TBO) and component life.

K-1125 15 basicallv a militarv helr
copter, and anv commercial develop-

ENLARGED CABIN OF THE K-1125 can carry 12 fully armed troops or 3,000 1b. of cargo. Rear door swings down to form loading ramp.
Six-scat VIP configuration also has been designed. Control tunnel in ceiling will be removed from production version,




SPERRY
SAYS
WHEN

SPERRY UTAH COMPANY,
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It is time for this vehicle to re-enter. Despite its meteoritic
speed and heat, it is safe. From pre-launch until this moment,
automatic checkout equipment by Sperry Utah has been
factually on top of the situation /in the vehricle—reasoning,
programming, controlling, warning, guiding every phase of
operations. Precisely at the right moment, and with absolute
confidence, Sperry space-borne equipment says when.

SPERR

DIVISION OF SPERRY RAND CORPORATION, 322 NO. 27st WEST, SALT LAKE CITY., UTAH

ment will depend on prior military
orders. Kaman believes that commercial
potential for the wvehicle mav reach
200 orders, however. In fact, there al-
ready has been interest cxpressed in
a commercial version by a European
helhicopter operator,

Final advantage Kaman believes the
K-1125 possesses is in cost, both the
mitial price and the subsequent operat-
mg cost.

Although the airframe of the K-1125
is larger than that of the H-43B, it
will not cost any more to produce 1n
volume, according to E. . Odlum,
Kaman senior vice president. Design
reinements, principally the change from
a twin-boom to single-boom empen-
nage, have made the K-1125 ecasier and
as cheap to manufacture as the H-43B.

Based on a production run of 200 air-
craft, the K-1125 airframe “won’t cost
a nickel more to build than the air-
frame of the single-engined helicopter,”
Odlum smd.

In addition to the airframe similari-
ties, 85% of the components of the
dynamic system of the K-1125 are in-
terchangeable with those of the 11-43B.
Other components of the K-1125 can be
taken directly from the H-43B produc-
tion line.

This will enable Kaman to dehver the
K-1125 in flvaway condition for ap-
proximately 10% more than it could
deliver a single-engine helicopter, again
based on a 200-unit production run.

Kev factor in the program to keep
the cost of the K-1125 down was de-
velopment of a single-transmission unit
which could deliver power from both
engines to the twin intermeshing ro-
tors without combining or tail rotor
gearboxes.

Transmission unit of the K-1125 is
remarkably  similar to that on the
H-43B, from which it 1s derived. and,
in fact, the Huskie 3's transmission can
be used on the H-43B. although the
reverse 1s not true.

Conversion was made by relocating
the generator drive gear on the H-43B

K-1125 Weight

Standard configuration

Basic operating weight. . 5.295 1b,
13 passengers . .....:045 2,400 b,
2 pilots 400 Ib.
20 gl TPE. . oaines 2,080 b,
Gross weight ........... 10,175 Ib. |

All-weather conhguration
Basic operating weight. . 5579 1b.

12 passengers . ........ 2,400 Ib,
e 400 1b.
320 gal. JP%. .ol 2,080 Ib.

Gross weight . .......... 10,459]b,
Optional  equipment  (host,  cargo
hook, bear paw skids, emergency flota-
tion gear and TAR) weight totals 362 Ib.
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Only one way to clean it. Ulirasonically.

Complete cleanliness is a must in the production of precision gvroscope
parts. A grain of dust, a microscopic fiber, even a fingerprint could spoil
its performance.

Manufacturers of these tiny components and assemblies have found only
ultrasonic cleaning can do the job properly . . . and high-powered Westing-
house ultrasonic equipment does the job best.

Solid state ultrasonic generators are trouble-free. All-metal Magnapak
transducers cannot be overdriven, and deliver more cleaning power per
watt than any others.

Westinghouse offers standard equipments in tank sizes from 112 to 600
gallons, and powers up to 25,000 watts, or cleaning installations engi-
neered to your production problem.

For more information or a demonstration, contact Westinghouse Industrial
Electronics Division, 2519 Wilkens Avenue, Baltimore 3, Md. You can
be sure . . . if it's Westinghouse.

I=HEn

Westinghouse Ultrasonics

On guard just in case! When trouble strikes, emergency action must be
immediare. Contamination from acids, chemicals and other
industrial caustics reguires first aid now... HAWS Decontam-
ination Booths are vour best stand-by protection against serious
injury. MODEL 8600: Fiberglass decontamination booth; spray
nozzles and eve/face wash activated by weight on treadle base.

Since Jﬁﬂﬂm

DECONTAMINATION BOOTH

for camplete catalog write
1443 Fourth St., Berkeley 10, California

HAWS DRINKING FAUCET COMPANY
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ACHIEVEMENTS:
FH1 Phantom

F2H Banshes
F-101 Voodoo
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Quail GAM-T2

CURRENT ASSIGNMENTS:
F4H Fhlninm

FUTURE OBJECTIVE:
# L
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Please complete this form and forward to: Mr. D. F. Waters, Professional Placement, Dept.62J, McDonnell
Aircraft, St. Louis 66, Missouri. This is not an application for emplovment. Your qualifications will be
reviewed by our placement staff and you will be advised of positions at McDonnell for which you qualify.
You may then make application if you wish. All replies confidential.

Name. Py N (E— _ Home Address

City & State Phone . Age_

Present Position _

__ Number of Years
Number of Years

Primary Experience Area
Secondary Experience.
Additional Comments

= = o ——

Education: AE.~ ME_ = Math = Physics  Chemistry__EE__ Astronomy____ Other

Degree: BS MS___ PHD
Date Date Date

Openings now exist at McDonnell in the following areas:

I would like to receive literature about professional opportunities at McDonnell [

1 Advanced Product Planning (1 Ground Support Equipment [0 Operations Analysis [J Structures

1 Aerodynamics (] Liaison [0 Propulsion [ Systems Management
1 Design 0 Materials 1 Reliability [0 Thermodynamics

] Control & Structural Dynamics [ Mathematics [1 Research O Wind Tunnel

[ Electronics ] Metallurgy {1 space Medicine [0 Engineering Planning

I would like to receive application form [
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unit 90 deg. upward, to the top of the
ring gear which accepts power inputs
from the engines. A second input gear
was placed in the forward position
which had been occupied by t]‘u_* gener-
ator drive gear,

Engine mput gears are located 150
deg. apart around the ring gear, allow-
ing fore and aft engine placement with
respect to the rotor towers.

Only other change necessary was to
modify the transmission housing to ac-
cept the new input gear and the new
location of the generator drive gear.
Both input gears are equipped with
overrunning clutches in case of engine
failure,

Entire dvnamic assembly, from the
controls up to and including the rotor
hub, is qualified as a single svstem.
The entire package can be lifted out
after removing 12 bolts. Rotor blades
and blade grips are not a part of this
system.

Although the prototype K-1125 now
flving does not have them, glass-iber
rotor blades are to be on the production
version of the aircraft. All internal sec-
tions of the blades, as well as the outer
skin, will be glass hber. Only other
materials to be used mn the blades will
be stainless steel and neoprene in the
anti-abrasion cover on the {cuding edge.

Kaman expects the glass-iber blades
to improve blade life significantly and
to lower maintenance costs. Also, they
will be cheaper for the purchaser, sice
they will be interchangeable.

Present Kaman blades carrv right or
left designations depending on which
side of the helicopter thev are to be
installed. When a blade 1s replaced, the
user must obtain a matched pair of left
or right blades. Glass-fiber blades also
will carrv left or right designations, but
no longer must be in matched pairs.
A single blade can replace another single
blade.

Class-hber blades are believed to 1m-
prove safety characteristics, since fa-
tigue failures in the blades are not
self-propagating and a failure causes
crazing on the blade surface which 1s
casilv detected. Kaman has tested
glass-fiber blades to about 30 million
cvcles thus far.

At the other end of the dvnamic
system, Kaman has added to the stand-
ard H-43B control system a unique
throttle and engine control linkage
designed to relieve the pilot of much
of the extra burden usually associated
with twin-engine operation,

Twin guadrant throttles, located on
the cabin roof beween the pilots’ seats
are used to start each engine individu-
ally. Engines then may be controlled
by a single twist-grip throttle on the
collective stick and by the up-down
movements of the collective, Thumb
switches (beepers) located on the col-
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P. 0. Box 5907

WHATEVER THE CHALLENGE ...

... whether it's manned spacecraft optics; inertial reference systems
or further mastery of the atmos- for guidance and control; ground
phere — engineers and scientists support equipment; major RF
at Chance Vought take pride in systems; systems analysis of
solving new problems. Significant complex digital and analog

| programs like Crusader, Scout, equipment and analysis and/or
| V/STOL, Saturn and others have
| opened a wide range of oppor-

design of guidance computers
for airborne applications.
Il POWER AND ENVIRON-
MENT Provide solutions to
problems relating to thermo-
dynamics, heat transfer and
fluid flow from preliminary
design through production
follow-up. |l OPERATIONS
ANALYSIS Conduct system
requirements studies directed
toward the determination of
new concepts and areas of

tunities. If you have a degree in
engineering and 2 years' direct
industry experience, investi-
gate openings in these areas:
B SYSTEMS RELIABILITY
Conduct systems reliability
studies on one of our various
Astronautics programs. Expe-
rience in either structural
design, environmental testing
or some engineering analyti-
cal activity required. i company business oppor-
ELECcTRONICS Electrical tunity. Experience in the
power generation systems _@®) field of systems analysis,
applicable to missile operation research and/or
electrical systems; electro- operational analysis.

SUBMIT YOUR RESUME TO: Professional Placement Dept. AW-10

(L7277 CHANCE VOUGHT CORP.

lA DIVISION OF LING-TEMCO - VOUGHT, INC.

Dallas 22, Texas an equal opportunity employer
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GUIDANCE (Y \
CONTROL ANAY

The forthcoming Douglas Space Simu-
lation Facility will provide outstanding
facilities for R&D programs in your
fields. Contact us regarding these imme-
diate openings of importance:

SIMULATION SPECIALIST

To develop requirements for spacecraft
cockpit controls and displays imposed
by guidance and control considerations.
Participation in studies of guidance and
control systems for advanced space mis-
sions and development of a simulation
facility will be features of this assign-
ment. Related experience, including par-

ticipation in the design and procurement |

of a major simulation facility, is pre-
ferred. Ph.D. or M.S. preferred.

FILTER DESIGN SPECIALISTS

To assist control system designers in
synthesizing compensating filters for
advanced space vehicles and to conduct
research in advanced methods of filter
synthesis. M.5. in electrical engineering
and related experience preferred,

SPACE VEHICLE DYNAMICISTS

To investigate the dynamics of large
space boosters and payloads as they
affect vehicle design. Body bending, pro-
pellant sloshing, spacecraft docking, and
loading dynamics are among subjects to
be studied. Flutter analysis experience
and an M.S. in mechanical engineering
or physics are preferred.

Write for complete information (include
resume of background) to: F. V.
Edmonds, Dept. 12, Missile and Space
Systems Division, Douglas Aircraft
Company, Inc., 3000 Ocean Park Bivd.,
Santa Monica, California, An equal

opportunity employer. /

DOUGLAS

MISS/ILE & SPACE
SYSTEMS OIVISION
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lective stick head control rotor speed
and allow the engines to be synchro-
nized.

Quadrant throttle positions are stop-
cock, 1dle and fly. When the quadrant
throttles are in the fly position, engine
control is transferred to the twist gnp,
whose positions are idle to full power.
When the twist grip is in the full power
detent, up-down movements of the col-
lective automatically adjust engine
power output.

After the engines are synchronized,
one enging may be shut down, and,
when re-started, will returm to sy mrhrrr
nized operation,

For single-engine operation, one of
the overhead quadrant throttles may be
retarded to the idle position in practice
or to the stopeock position in the event
of an actual engine stoppage. The re-
maining engine will automatically -
crease its power output to the hmit of
its ahilitv to compensate for the loss of
]}I_’]".'..'l,_']‘_

This relieves the pilot of the necessity
to analyze the difhculty and act to cor-
rect it i the event of engine failure.
IHe has only to stopcock the dead engine
0T It‘l‘{.l!]]}l' to restart it.

Because of this, Kaman savs, K-1125
operating t:;r.]m]qm.'; will be similar to
those of single-enging, turbine-powered
helicopters.

Boeing Y'T-60-10, which 15 due to
u:mnph_h, its 50-hr, Preliminary Flight
Rating Test (PFRT) in March, will ht
installed in the Huskie 3 in January,
1963,

Although basically a stationary en-
gine (it 1s d::sunr:h.cl from a gas turbine
nnrfnnlh designed as a ship LllglllL] 1t
has a pm-.-:rfu cight ratio that compares

favorably with aircraft turbojet engines.
The YT-60 ‘|.'-.-L1'-'II'-. 240 1b. and clur_ln]:m

500 hp. M litary rating (30 min.) 15
350 hp,. and takeoff power rating is
600 hp.

ingine has back-to-back centrifugal
{rml]Jthhnn floating sleeve bearings and
rotates around 1ts mass axis rl["er than
its geometric axis. The YT-60 does not
require auxiliary power to start, and
acceleration is good by aircraft turbine
standards. Specihic fuel consumption 1s
0.65 1b. fuel per shaft horsepower hour
(AW June 4, p. 114).

Good engine recovery from autoro-
tation configurations has been noted,
along with i'.'lllﬂj. a small degree of rotor
rpm. decay.

Prototype K-1125 currently is being
flown with airscoops projecting from
both front and rear air intakes, mostly
as a noise prevention measure. Aircraft
has been flown without the airscoops.

Extensive redesign of the cabin and
frontal area of the H-43B was under-
taken to give K-1125 complete IFR ca-
pability. Central instrument console was
removed and replaced with a dual in-
strument panel directly in front of each

A ..
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A wide selection of professional oppor-
tunities, offering significant individual
recognition, is now available to quali-

fied electronics engineers at Tamar
Electronics Industries, Inc.

Three highly capable and suc-
cessful Southern California engineer-
ing groups, each with an elite staff,
encourage technical members to work
in close association with top divisional
management. As a result personal
recognition and opportunity for con-
tribution are greatly increased.

Assignments call for engineers
who are eager to follow specific prod-
uct developments through to comple-
tion. These men must be able to
perform effectively with a minimum of
time pressures or over-supervision.

These positions offer unusual
career opportunity with top salary, in
excellent surroundings. Qualified engi-
neers at all levels in MICROWAVES,
INERTIAL GUIDANCE, and DYNAMIC
MEASUREMENT are urged to contact
Tamar, an equal opportunity employer,
Submit detailed resumes to Mr.
Rulon G, Shelley, Vice President of

Engineering. Tn m n R

ELECTRONICS INDUSTRIES, INC.

P.D. Box Q-3, Anaheim, California
Telephone; 213-639-7570
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pilot seat. This arrangement removed
the danger of parallax induced bv a line
of sight off to one side of the pilot.

Bubble front of the H-43B was re-
plaiced by a fat windshield which is
casier to sweep with windshield wipers
and also 15 more casilv de-iced. Cabin
structure had to be changed shghtly to
provide new windshield mounts,

Despite the relocation of the instru-
ment panel, visibility from the flight
compartment is good, according to
A, W. Newton, Kaman chief test I:ljint.
who said that the design adopted is
believed to be the best possible com-
promise between visibility requirements
and mstrument presentation require-
ments.

Avionic equipment has been brought
nearer the mstrument display, and more
space has been made available tor fuel
tanks by the addition of a chin pod.
Pod contains the avionics gear,

Fuselage of the K-1125 has been
stretched 17 in. honzontally and 7 in
vertically without matenally affecting
the structural design of the basic H-43B
airframe. Cargo area of the K-1125 15
120 in. long, 60.5 m. wide and 53.5 in.
high. Prototype has a tunnel protruding
down from the ceiling which carnes
control rods to the tail, but this will be
removed o the production  version.

Trav and tub (upper and lower hon-
zomtal fuselage members) are basically
unchanged from the H-43B, and the
K-1125 retains the A-frame side con-
struction of 1ts predecessor,

Horizontallv-split, fat rear door has
replaced the clam-shell doors of the
11-43B. Lower two-thirds of the door
drops down to form a cargo or pas-
senger loading ramp. Top one-third
swings up flush against the cabin ceiling.
Large windows in the door provide an
excellent rearward view. Visibility to
the side also is improved by the addi-
tion of oval windows, which were placed
between side structural members and
did not cause airframe design changes.

Most noticeable external feature of
the K-1125 is the long, single-boom tail
with  airplane-like control  surfaces.
Single boom was decided upoen because
it provides a cleaner tail, reduces produc-
tion and maintenance costs and adds
stabilitv, especially around the vaw axis.
lnﬂ.hﬂ:n]zh in vaw, particularly at low
,urupuda has long been one of the
prime drawbacks of the svnchropter (in-
termeshing, contrarotating rotor) de-
:qifrn

I'ail boom originallv was circular, but
vibration ]}T'I".lhlf_‘th‘n developed, and 2
turtleback addition was htted over the
topside of the boom to give it a
slightly humpbacked appearance.

Boom on the prototype, as a result
of the hx, has a double top wall, which
will be climinated in the production
version.

Horizontal stabilizer is an all-mov-

able, slab-tvpe, which onginally was far-
ther aft and ngidly fixed. Long mo-
ment amm provided by the single boom
allowed it to be moved forward with-
out loss of effectiveness, and conversion
to a movable surface increased control.

Elevator travels from 12 deg. lead-
mg cdge up to 11 deg. leading edge
down. It also has a hover position of
30 deg. leading edge up which allows
it to streamline fairly well into the rotor
downwash.

Increased elevator effectiveness has
given the K-1125 a permissible center
of gravitv travel of 10 in., compared
with 6 in. for the H-43B.

Vertical iin, like the horizontal sta-
bilizer, originally was all rigid, but a
movable rudder surface was added when
flight tests showed the hxed fin pro-
vided too much stabilitv and hampered
turms, The rudder had the effect of
decreasing stability but added manenver-
abilitv, Rudder has a 30-deg. travel
cither side of neutral.

Because of the increased effective-
ness of the tail surfaces afforded by the
longer moment arm, the K-1125 does
not have the directional autostabiliza-
tion svstem built into the H-43B.

Landing gear on the K-1125 has been
modified from that of the H-43B to
provide 1mproved ground resonance
characteristics. Rear tires are the tvpe
used on the Kaman HUZK, which are
laterallv stiffer. Maodification 15 designed
to prevent the side-to-side rocking mo-
tion which occasionally occurs in ground
operation of the H-43B.

The K-1125 has flown at a gross
weight of 9,150 Ib. in the current test
program,

Kaman has hAnanced the entire air-
frame development program with com-
pany funds. Boeing has funded engine
development, and the two companies
have agreed to see the program through
together,

K-1125 development program began
only last March with the decision to
build the prototvpe. The helicopter first
flew m June, with an H-45B rotor svs
tem, engine and empennage ftted to
the K-1 I"-r fuselage. In July, the single-
boom tail was added, and the turtle
back modihcation was made m August
when the T-33 turbine was removed and
the twin Y'T-60s installed.

The K-1125 flew as a twin-engine air-
craft Aug. 8.

With about 50 hr. flight time on the
machme so Far, the K-1125 is now be-
mg readied for customer demonstra-
tions prior to continuing fight test and
component rehnement. Development
program 15 aimed at a production date
of January, 1964,

While the company considers the
K-1125 basically a military helicopter,
the machine has been Llu-:gnr.{l In ac-
cordance with Federal Aviation Agency
requirements for type certification.
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THE INVALUABLE

QPL

QUALIFIED
PRODUCTS LIST
DIRECTORY

A complete listing of manu-
facturers whose products
have been prior tested and

qualified to existing military

specifications.
CONTAINS:

+/ MANUFACTURERS NAMES, AD-
DRESSES & PLANT LOCATIONS

v/ MIL-QPL SPECIFICATION LIST

v/ MIL-JAN-FEDERAL-0Q
SPECIFICATION NUMBERS

v/ TEST-QUALIFICATION
REFERENCE NUMBERS

Invaluable
to

BUYERS

PURCHASING AGENTS
ENGINEERS
INSPECTORS

e L[/IBRARIANS

ENCOMPASSES THESE SUBJECTS

Electronic & Mechanical ltems

Batteries
Bolts
Electronic Tubes
Indicators
Switches
Transistors
Valves
and

Many Others
TIME & MONEY SAVING

Aid Te Companies Throughout The World

COMPLETE SET IN THREE VOLUMES

plus

REVISION SERVICE

The monthly revision service assures
an up to date directory of all new
items approved and their manufac-
turers, as well as those manufacturers
whose items or products are no longer
qualified to the military specifications
list.

QFL DI HEETEH‘IF* EED.DH. complele sel,

REVISION EEHH|EE, $?.5U‘¢ per month.

AIR WORLD
PUBLICATIONS

6235 SANTA MONICA BOULEVARD
LOS ANGELES 38, CALIFORNIA

FHONE: HD 4-7383 TWX: LA 504
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AVIONICS

Navy Plans Avionies Classification Change

By Philip J. Klass

Washington—Burcau of Naval Weap-
ons’ avionics division intends to i1den-
tify all future avionic development pro-
grams to indicate clearly whether its
primarv objective 15 to improve reha-
bility, performance or a combination of
both.

This wall be done by dividing future
avionic  development programs into
three classes, it was disclosed here last
week by Col. Arthur C. Lowell, chief
of the avionics division, during a two-
day  Navy-sponsored microclectronics
conference attended by more than 500
mdustry and  government  representa-
tves,

The classification assigned will de-
pend upon the degree of maturity of
existing equipment and the extent to
which its performance meets Navy's
needs. The three categories are:

e Type 1, where existing equipment
performance represents 80-85% of the
achievable ultimate—such as airborne

communications equipment—will em-

hasize reliability and serviceability in
Futur:: developments, with maximum
use of standardized proven microcir-
cuitry.

® Type 2, where performance of exist-
ing equipment is 50-80% of the ulti-

ool 1

5 | - N

| '1 { II .‘%
b

mate realizable, will place roughly equal
emphasis on improving both perform-
ance and rehiability, with use of stand-
ard microcircuits wherever possible.

® Type 3, where performance of exist-
mg hardware 1s under 50% of what is
needed and achievable. Contractor will
be instructed to place primary empha-
sis on improving performance.

Lowell said the avionics division soon
will award a contract to design eight
standardized power supphlies whose use
will be mandatory for all Type 1 equip-
ment.

The avionies division has developed
specihcations for 85 tvpes of standard-
1ized microcircuits for use in its Type ]
and 2 equipment, This includes 17
tvpes of basic digital functions, in three
chiterent operating speed ranges: 200
ke, 1 me. and 10 me. maximum speeds.
The division is working with the Elec-
tronic Industries Assn. microelectronics
committee to obtain industry reactions
to the proposed standards, Lowell said.
The division will not, however, force
the use of standard microcircuits until
they have undergone extensive proof
testing, Lowell emphasized.

Navy avionies equipment now in
service uses some 5,000-10,000 different
circuits. Lowell expressed the hope that
in the future some 200 types of stand-

General Electric Opens Thin-Film Plant

Thin-film factory, new facility opened by General Electric Light Military Electronics Dept.,
Utica, N. Y., has capacity for turning out 1,000 thin-film microcircuits a month. High-
vacuum facilities can deposit resistors on 25 one-inch square glass substrates simultancously
and deposit conductors on 50 substrates at a time. Facility includes equipment for measur-
ing cleanliness of substrates and uniformity of slits in masks.
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ard microcircuits could handle 95% of
the Navy avionic equipment circuit
functions. By February, 1963, Navy ex-
pects that there will be multiple sources
for most of its standard microcircuits,
Lowell said.

Although the avionics division is
placing 1ts major emphasis on semi-
conductor type microcircuitry (AW
July 9, p. 46), Johns Hopkins Univer-
sity’s  Applied Physics Laboratory,
which has developed the Navy's family
of anti-aircraft missiles, plans to evalu-
ate thin-Ailm microcircuitry for use in
the Tvphon.

The Applied Physics Laboratory is
cvaluating 12 industry proposals for
thin-Ailm microcircuitry to be vsed in a
decoder subsystem and expects to an-
nounce the winner within several wecks.
The decoder employs 1,485 compo-
nents including 225 transistors, 500 di-
ades, 600 resistors and 160 capacitors.

The APL thin-film microcircuit speci-
fication for the decoder requires that
all passive components be of the de-
posited type except for capacitors larger
than 0.01 mfd. Deposited components
must be within 5% of design value with-
out trimming, except for a digital /ana-
log resistor ladder in which resistors
must be within 0.5% of design value
with trimming permitted, APL's Stanley
Gordon reported. .

Gordon said APL selected the thin-
film approach in preference to semi-
conductor microcircuitry because it was
more flexible for custom-design circuits,
required no major circnit redesign, and
could be obtained more quickly., De-
livery within six months was requested.
In addition, the thin-film approach per-
mits faster computing speeds, “well
above 1 me.,” required by the decoder,
Gordon said.

The Applied Physics Laboratory in-
tends to buv three of the thin-ilm de-
coders. If thev pass extensive ground
tests, one of the decoders will be in-
stalled in flight hardware, Gordon said.
The present missile design uses welded
cordwood type module construction.
The thin-ilm decoder is expected to
occupy only one-quarter as much vol-
ume, and in production even greater
Space saving appears possible, he said.

A thin-ilm microcircuit digital com-
puter, designed for an undisclosed weap-
on-delivery system and scheduled for
dehivery to the Naval Avionics Facility,
Indianapolis in mid-1963, was reported
by W. N. Carroll of International Busi-
ness Machines Corp. The computer,
including memory, power supply and
analog/digital converter, is expected to
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Their thinking doesn't stop with the tried-and-true. They like going out on technological limbs, exploring the unexplored, working

The best men are often failures.

in areas where a breakthrough may be preceded by many blind alleys.

Are you this breed of man? If so, you'll like Northrop. You'll especially like the unconstrained atmosphere where you're free to
try the untried. We are currently at work in more than 70 active projects, and we're constantly evaluating new lines of inquiry.
Projects range from space guidance and navigation to automatic checkout equipment, from computer design and world-wide

communications to laminar flow control.

On the following pages you'll find some specific positions available now at Northrop Space Laboratories and the Norair

Division. Look them over. One may be just the spot for you.

But even if you don't find your specialty listed — don't go away. We simply don't have room to mention all the opportunities
to be found throughout Northrop's several divisions. If you're the kind of man who likes to investigate new areas of technology,
there's bound to be a place for you at Northrop, Write to Dr. Alexander Weir at Northrop Corporation, Box 1525, Beverly Hills, Cali-

fornia, and tell us about yourself. You will receive a prompt reply,NnnT" Rnp An equal opportunity employer



Tests are getting under way to cvalu-
ate the vulnerability of thin-ilm micro-
circuits to transient and permanent ra-
diation damage using both a nuclear

SR i reactor and a linear ill:l:i:li.!r:ll'm]:' ].]M,
wanfity alue r ]
(Thousands of units)  (Thousands of dollors) Iﬁ?fnc}?llz;fﬁigl 13;;:??;211 Lff e IE»

Estimated Shipments of Electronic Components

First Quarter, 19462

Tolal (Military plus Total {Military plus side COmMmparisons to ey aluate the I'f.htl"rﬂ'
Category Miltgey ' dgn-mithery)  Milllry nen-miiliery) vulnerability of thin-Ailm and semicon-
— s e % T ' ircuits, Lee said
Capuelbadons. . i ooviiioiiisiasinevesnes 436,543 44,460 584,209  $24,809 ductor types of microcircu 7 []‘t
Complex Components. . .. ............... 13,348 1,374 11,433 4,533 the Navy hopes to have complete data
R A e 30,198 15,106 56,197 35,497 within six to eight months.
Quarlz l:r'rl-lull- ..... 2. 1132 525 g.,047 1.515
Relays (for electronic unpliuﬁum}. T 3,383 2,138 a2,231 22,051
Resistors, . ee. 719,492 85,243 BS,420 14,296 fﬂﬁ‘?_
Trnnl{nrrnir: and Reaclors fhr grades
MIL-T-27TA)..... . 11,000 1.753 59,379 21,3528 i FILTER CENT I
Power ond Special Purpose Tubes . . . .. . 2,358.3 B80.0 1,304 35,318
15,580 ; . "
cpsalils e | O L g d » Ultraviolet Laser Award—Air Force's
Television Picture Tubes®, . . ... ... ..... 3,089 G4, 425 s ; .
Semiconduclor Davicos . . . 164,065 34,784 131,020 33,630 HPILL Svstems Division will soon con-
—m—— —_— — tract with Space Technology Labora-
Wk iR R R W R L K8 Vst R tories for theoretical v L'-.t:frltum of

lasers operating in the ultraviolet region

* Shipmonts of TV picture lubos for military applications ora smaoll, and ere combined with non- !
of the spectrum. Award is based on an

military shipments ta aveid disclosure of proprietary information,

weigh 18.1 b, and occupy a volume of
0.14 cu. ft., Carroll said.

The computer will be a general pur-
pose synchronous machine, dr:f-.lrrm.d for
parallel operation, using a 26- bit data
word and a 13-bit memory word., The
ferrite core memory will have a storage
capacity of 1,024 words. Computer will
operate at a 500 ke. clock rate.

A semip-automatic  thin-Alm  micro-
circuit production facilitv, capable of
fabricating nearly 1,000 33 x 34 in.
microcircuits per hr., 1s now mn use by
International Business Machines Corp.,
I, L, Stutz of IBM reported. A similar
thin-ilm production facility recently

has been delivered by IBM to the Naval
Avionics Facility, Indianapolis.

unsolicited STL proposal.
= NASA to Fund Thin-Film Solar Cell

Activity—T'wo separate approaches to
achieving large area lightweight thin-
film solar cells will be investigated by
National Aeronautics and 5;}1:-:. Ad-
ministration during the current fiscal
vear. One of these efforts will be wath

the polverystalline cadmium sulfide pro-
gram at Harshaw Chemical Co, (AW
]'ul} 31, 1961, p. 62; Oct. 17, 1960, p.

In Southern California

BENDIX-PACIFIC

OFFERS THESE EXCELLENT OPPORTUNITIES FOR ENGINEERS

missile guidance engineers

microwave engineers

telemetry engineers

underseas warfare

military navigation

Please send resume to:
W.C. WALKER

Engineering
Employment Manager

B N

112

Senior Engineers with BSEE or MSEE experienced in Missile
Guidance transistor cireuit design including Video Amplifiers, Gating Circuits,
Switching Circuits, Signal Level Detectors, etc.

Senior Engineers with BSEE or MSEE experienced in the design of
Microwave Systems for Radar, Missile Guidance, ete.

Senior Engineers are required with a BSEE or MSEE experienced

in the development of all types of FM/FM telemetry components,
design of airborne and ground systems including PAM/PCM and data
handling and processing and data display elements.

Senior Engineers with BSEE or MSEE experienced in design of Sonar
Transducers for Anti-Submarine Warfare and Underwater Navigation and
Range Instrumentation. Additional requirements exist for Torpedo
Guidanee Systems Engineers involving semi-conductor circuitry.

Senior Engineers with BSEE and experience in low frequency
electronic cireuit design, aircraft instrumentation, involving transistor
techniques, and the design of high power transmitters,

Y. ¥4l Bendix-Pacific Division

11602 Sherman Way, North Hollywood, Calif.

AVIATION WEEK and SPACE TECHNOLOGY, October 8, 1962

63) which has scored promising ad- |

vances in recent months, Harshaw has
made arrays which have a power density
of 30 w. Ib. even though the cells
themselves have low L'Fﬁf:i::ncj.. NASA
is also expected to pick a contractor
soon in a competition it 11L]d recently

(AW May 28, p. 55) for a thin-film
solar cell program.

» Combination Radio-Radar  Study
Planned—Investigabion and demonstra-
tion of the feasibility of a dual-purpose
modulator which can be used for both
radar and communications is planned by
Rome Air Development Center. Ob-
jective 15 to be able to operate as a com-
munications facilitv during brief inter-
vals between successive radar pulses.
! arlier studies of the concept have been
conducted bv General Electric.

> Wideband Endfre Antenna Devel-

oped—Double-helix tvpe of endhre an-
tenna, which can be turned for maxi-
mum gain over a wide frequency range,
unlike previous endfire antennas, was
reported at Wescon by H. W, Ehren-
speck, A" Cambridge Research Labora-
mneq The new tunable design covers
a bandwidth of at least 2:1 with oph-
mum gain across the bandwidth. The
tunable antenna can be constructed in
several different configurations.

» “Chirp” Signals for Communications
—Pulse compression techmiques used in
radar to obtain increased range, known
as “chirp” pulses because of their re-
semblance to the sound made by a bird,
offer attractive advantages for use in
digital communications, Marion R.
Winkler of Radio Corp. of America re-
ported at Wescon. Winkler said that
chirp technique is less affected by
Doppler shift than conventional fre-
quency shift keving, is less affected by
man-made and natural interference and

can be used with existing voice com- |

munications channels, A disadvantage
15 the relativelv wide bandwidth re-
quired.

* Letdown Computer for Boost-Glid-
ders—Sperry  Gyroscope has Dbeen  se-
lected by USAF's Aeronautical Svstems
Division to design and build an air-
bome letdown computer for use in
“advanced boost-glide vehicles,” pre-
sumably the Dyna-Soar (X-20) or a
follow-on program.

» New Thin-Film Insulator Reported—
New technique for fabnicating ex-
tremely thin, uniform lavers of insula-
tion on solid surfaces has been de-
veloped by International

Business |

Machines Corp. at its Watson Research |

Center. Technique involves poly-
merization of butadiene, an organic gas,
mto a solid insulating laver by bom-
barding the gas with an clection beam.

'; PO e R "'I:Ir.

We need men who stick thelr necks out.

Morthrop Space Laboratories needs venturesome men. Men who aren't complacent,
who constantly go beyond established thinking.

We're a new organization, and a growing one. The enthusiastic support of the entire
Morthrop Corporation is behind us. Those who join NSL now will grow with us, giv-
ing the directions for the years ahead. Key openings are now available for:

Research scientists, to conduct independent research on properties of surfaces with
particular emphasis on stability in a simulated space environment. Also to conduct
research on sealants and self-sealing and penetration resistant composite struc-
tures for the control of meteoroid damage to space vehicles.

A radiation effects physicist, to do research with emphasis on solid state devices.

A flight test engineer, who can conceive programs, estimate manpower require-
ments and costs.

A reliability engineer, to perform reliability analyses of space systems and sub-
systems in proposal and development phases.

Stress analysts, to develop fresh analytical techniques and apply them to new space
structural concepts; to do stress analysis and design optimization studies on
advanced space vehicle structures.

A plasma physicist, to join our growing program in the measurement of plasma
properties, spectroscopy, diagnostics, accelerators, and power conversion devices,

A mathematician-physicist, to concentrate on systems analysis and operations
research applied to military and non-military space systems.

Physicists experienced in electro-optical imaging devices and laser theory; engineer-
ing mathematicians interested in detection theory; reconnaissance and tracking;
electronic engineers who know their way around statistical communications theory
and noise phenomena; for new and original work in satellite detection systems,

For more infoermation about these and other opportunities, write to W. E. Propst,

Space Personnel Office, 111l East Broadway, Haw- nRTH HnP
thorne, California. You will receive a prompt reply.

AN DQuUaAL QFFORTUMITY CMAPLOYLR
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Of interest to engineers and scientists

fowrnetin donsidy

ADVANCED

ELECTRONICS PACKAGING

[ F 0
L
.
""Douglas lf ‘studying new design techniques
_related to miniature electronic systems that

must functmn under conditions more severe

" than any prevmus]y encountered.
- These eler:trnmc packages must operate
perfectly at sound levels up to 168 decibels; at
~accelerations up to 120G; and in vacuum envi-
ronments of less than 10-1¢ Torr, They must be
impervious to shock loading of hundreds of G's.
~ Considerable progress has been made toward
~these goals. Great promise is being shown by
hybrid systems which cnmbme dl;crete compo-

' nents with integrated mrcmts
|

- Of career Tnterest to ?ngmeers and scientists
| Electmmr:s has'he&nm a major factor in almost

_every aspect of Duugi Il'HEElIE and space pro-

grams. hsslgnrnents mr:lude some of the most
_interesting and advanqed work in the communi-
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Mfss.ff.s I~ EFA'EE 'SFSTEMS OIVISION

3 G
|
'_‘._

ﬁ!m equal nppnrtumtj.r empl-::}'er
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.one ﬂ;f more rhan 500 R&D programs under way at Duug&as

cations, control and computer fields. By accept-
ing a position at Douglas, you can be assured of .
the rapid prnfessmnal advancement your ahlhty

warrants.

This applies not r.ml:,r to those qualified in
electronics, but also to engineers and scientists
in many of the wide variety of disciplines related
to aerospace and defense programs,

Send us your resume or fill out and mail the
coupon. Within 15 days from the receipt of your

letter, we will send you specific information on-

nppugtun_itiesr in your ﬁel;l at Dnugla;.

Mr. F. V. Edmonds C-10
' Missile and Space Systems Division
"Douglas Aircraft Company |
3000 Ocean Park Boulevard
Santa Monica, California

Please send me full infﬁrm:-fltim;i on profes- |
sional opportunities in my field at Douglas.’

| Name,

Engingering or
Csclentitic fiala

o Addrégss
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BUSINESS
FLYING

General Aviation Told

Of Financing Sources

Millville, N. J.—Poor financial man-
agement and failure to L'}Efplﬂil fully the
otential business aircraft market are
Fﬂlding back the growth rate of the
general aviation mdmln aviation busi-
nessmen were told at the recent Air-
work Corp. symposium here.

Financial problems confronting the
industry were outlined by Donald 5.
Bibbero, executive director of National
Aviation Trades Assn., who called for
application of the basic rules of finance
used successfullv by other private busi-
NCSSINCT,

Henry Ryvan, merchandising manager
for Beech Aircraft Corp., presented the
market picture, saving that studies have
shown there has been less than 10%
penetration of the potential general avia-
tion market.

Pointing to the upward trend in air-
craft and operating costs, Bibbero said
general aviation has long neglected 1ts
fAnances, but that it 15 time the indus-
tryv matured. The challenge, he said, 15
to follow the example of other indus-
tries in exchanging marketing and fi-
nancing information so that individual
operators can stay abreast of industry-
wide developments.

“A seat-of-the-pants approach is no
way to run a $4-billion business,” Bib-
bero said.

Bibbero listed five principal sources of
financing for the aviation E’I;ﬂl_l!iilli:ﬁﬂlllﬂll.
suggesting how some could be more
fully explored:

» Banks—In the past, bankers have been
slow to understand the financial needs
of the industry, but many could be
made to understand if the importance
of business aviation were explained to
them.

e Private investors—General  aviation
users are some of the best sources. Many
fixed-base operators, for example, could
solve therr financial problems bv ap-
proaching their own customers.

¢ Venture risk capital—Investor syndi-
cates are a source of money needed to
meet emergencies, but again, a4 major
cffort must be made to sell the aviation
story to outside mvestors.

e Stock issues—DBecause of the time and
cttort immvolved, stock 1ssues should be
reserved primarily for major financing
needs. More aviation businessmen
should explore the laws of their states,
however, to determine if they allow sim-
plified stock 1ssues on an intrastate
bhasis.

 Small business investment corpora-

Noralr needs men whn won 't admit defeat
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We're looking for men who leave no stones unturned. Persistent men, who try every
angle before giving up an area of exploration.

Are you this kind of man? Then come to Norair. We have a diversity of active projects
in work — projects offering challenges worthy of your skill. Positions are available
now for research and development in the following areas:

Propulsion. Men with knowledge of the fundamental technologies to do research
and development on solid, liquid, hybrid, and air-breathing systems.

Vehicle dynamics and control. For research and development in aerodynamics and
flight controls as applied to VTOL vehicles, space trainer aircraft, and six-degree-of-
freedom near-earth trajectory problems.

Electromagnetics. For studies in energy propagation and field theory pertinent to
such areas as communications antennas, radar cross-sections, and plasma sheaths.
Fluid mechanics. For analyses of subsonic, supersonic and hypersonic flows.
Communications. To conduct analysis and integration of new concepts in telemetry
command, detection, and tracking systems.

Experimental aerodynamics. To work with a group that will support theoretical
aerodynamic research with experimental approaches and will initiate experimental
research to fill voids in the theoretical techniques.

Operations research. To visualize complete weapons systems, and apply basic
knowledge to new and diversified problems.

Guidance and controls. To conduct study and analysis of sensors and computers.
Systems research. To work on systems performance optimization.

MNumerical analysis. To develop large-scale numerical procedures for aerodynamic
design and flow field analysis.

Avionics. To work on the design, development, and analysis of avionics systems
for airborne applications,

Reliability. To assess the reliability and optimize the configurations and mission
profiles of space systems.

Chemical research. To work on the development and applications of structural
adhesives for aerospace vehicles,

Metallurgical research. For research and development on materials and joining.

If you'd like more information about these opportunities and others that may be
available by the time you read this, write and tell us about yourself. Contact Roy

L. Pool, Engineering Center Personnel Office,
1001 East Broadway, Hawthorne, California.

» AN EQUAL OFPOATUNITY EMPLOYER
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AC Spark Plug, The Electronics Division of
General Motors, is now starting work on the
most exciting project in our nation's space
program: development and production of por-
tions of the critically important navigational-
guidance system for NASA's manned AFOLLO
flight to the moon. This new assignment is
another significant step in the progress being
made by AC's highly skilled, highly respected
staff of creative engineers and scientists.

We urge you to inquire about the opportunities
and advantages of being associated with our
new APOLLO program and the other naviga-
tional projects now underway at AC. If you have
experience in any one of the following special-
ties, and a BS, MS or PhD in Electrical Engineer-
ing, Mechanical Engineering, Physics or Mathe-
matics, send your résumé to A. D. Raasch,
Director of Scientific and Professional Employ-
ment, AC Spark Plug Division, Dept. 5753,
Milwaukee 1, Wisconsin. You will receive a
prompt reply.

MILWAUKEE = Systems Design Engrs. ® Field
Service Engrs. ® Mechanical Design Engrs. =
Product Support Engrs. ® Ground Support Equip-
ment Engrs. ® Field Maintenance Engrs. ® Sys-
tems Test & Evaluation Engrs. ® Design Review
Engrs. m Reliability Program Engrs. m Technical
Writers and Editors ® Supplier Contact Engrs. =
Computer Analysts/Programmers

LOS ANGELES RESEARCH AND DEVELOPMENT
LABORATORY (Airborne Digital Computers &
Advanced Inertial Guidance Systems) Electronic
System Mechanization ® Circuit Design Engr.
B Re-entry Simulation ® Aerodynamicist = Ad-
vanced Guidance System Analysis 8 Programmer

BOSTON RESEARCH AND DEVELOPMENT
LABORATORY (Advanced Inertial Guidance Sys-
tems & Components for Future Aircraft, Ballistic
Missiles & Space Vehicles) Circuit & Logic Design
I:Digltﬂl Computers) ® Electranic Circuit Engrs.

stems En%rs & Mathematicians ® Physicists
[ ] Instrument ngrs. ® Electromagnetic Engrs.

AC SPARK PLUG &
THE ELECTRONICS DIVISION
OF GENERAL MOTORS

MILWAURKEE « LOS ANGELES = BOSTON = FLINT
An Equal Opportunity Employer

Apollo Navigation-Guidance f AChiever Inertial Guidance
for the TITAN Ill, TITAN (I, and THOR / Bombing

Navigation Systems Integrator for the B-52 (C&D) / Paolaris
Gyros and Accelerometers / ALRI

tions—Federal Aviation Agency 15 con-
sidlering a joint program mth the Small
Business Administration to provide as-
sistance to general aviation operators.

Bibbero said many general aviation
operators also fail to use their dollars
properly once they have acquired them.
The most important thing 15 to ensure
a return on mvestment by good busi-
ness practices, such as cash flow plan-
ning, use of standardized accounting
methods and long-range budegetineg.

General aviation  operators cannot
avoid these good business ]:mu_’ri-;-;-m
Bibbero said. As long as they do, they
will continue to {!L|‘IFL'~.H the mdmt'x
instead of CNCOUragIng its ar wih.

In presenting his market projection,
Ryan outlined the procedure used to
determine the immhu of potential gen-
eral aviahon customers, Ile started ‘-.‘I.J”I
the total number of business fhrms in
the U.S., approximately 5.5 million,
and eliminated 4.5 million which he de-
termined had neither the need nor the
money for a business aircraft. Of the
other one million, 610,000 had the need
but not the monev, Rvan said.

Remaining 390,000 companies with
both the need and the monev repre-
sent the potential market, according to
Rvan., Thev were further qualified by
the tvpe of aircraft required for their
apecrations, OFf the total, 330,000 fell
in the single-engime class and 60,000
in the twin-engine class. An overlappmg
100,000 were hsted inoa separate cate-
cory ranging from the heavy single to
the light twin-engine class.

Business fleet of about 40,000 air-
craft represents a less than 10% pene-
tration of this potential market, Ryan
said, because many firms own fleets of
aircraft, This rate, compared with that
of other industrics, is verv poor, he said.

Further, 75% of new aircraft sales
are to individuals and companies al-
ready owning or using aircraft, leaving a
large number of non-owners and non-
users in the ;:u:-q‘um.ﬂ market category.

Rvan said the rising costs of general
aviation aircraft and growing |"|]':|4._T1'f ng
costs are not ~.1fr|11E'|:rm'r factors in r.’ILH
couraging new customers. He said the
E:u;rf::rm mee of many single-cngine busi-
ness planes compares with that of some
Wor ]{J War 2 Aghters.

Communications systems provided for
them have increased capability, and air-
frame desizn and construction tech-
niques are constantly improving. All
these factors permit more utilization per
unit and actually give the user a better
return on his investment, Ryvan noted.

Once general aviation can give the
customer what he wants at a price he 15
willing to pay, the market will continue
to expand at a steady rate, Rvan said
If that rate is to be accelerated, how-
ever, an effort must be made to tap the
large potential market group of non-
users and non-owners, he added.

Opportunities in Basic Research or Development in the fields of

ELEGTROMAGNETIGC ThEQRY
ANTENN

W Requirements of new and continuing projects concerned with space vehicle
communications, navigation, and radar have created new openings for electromagnetic
theory specialists as well as antenna engineers. The scientists and engineers of the
Research and Development Division of the Hughes Aircraft Company Aerospace Group
in Culver City are providing broad scientific and technical leadership to government and
company funded programs on advanced airborne and space electronic systems, air to
air missiles, ballistic missiles, and satellite and interplanetary communicalion systems.
As part of this team, the Antenna Department is responsible for a diversified program
of antenna research and development in the following specific areas:

|
ﬂ Advanced technigues for space 4!: Pattern synthesis from sources on
O communicatlion and navigation. 0 arbitrarily curved surfaces,
f

n nrmu’;bnn Ih“ﬁ::lul'"d dftﬂ Aperture contral by application of
A pEOcEIsng Bpp e g solid state devices.

syslems.

Statistical analysis of scattering Multi-function aperture and feed
g Propagation. O capabilities.

Immediate assignments exist for scientists and engineers of superior ability who meet
the qualifications in one of the following categories:

RESEARCH B Advanced degrees and experience in electromagnetic theory B Interest in
fundamental research in antennas, wave propagation, scattering theory, plasma effects
on electromagnetic radiation, and solid state antennas.,

DEVELOPMENT B Graduates in E.E. or Physics or extensive experience in lieu of degree,
B Minimum of three years of professional experience in monopulse and conical lobing
antennas in reflector and array configurations, electronically scanned arrays, inflatable
and erectable antennas, shaped beam arrays from curved surfaces and signal process-
ing antenna systems.

If you meet the above qualifications and are interested in joining other superior scientists and
engineers at Hughes, please airmail your resume 107

MR. ROBERT A. MARTIN,
Head of Employment
Hughes Aerospace Divisions

afing a new world with elecironics
11940 West Jefferson Blvd. Creating a W i

Culver City &3, California ||._ ______________________ -=
| |
- HUGHES !
L i
WE PROMISE YOU A REPLY WITHIN ONE WEEK T HUBHES AIRCRAFT COMBANY
An equal opportunity employer. AEROSPACE DIVISIONS
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DO YOU FEEL

Senior Engineers and Scientists

ISOLATED

IN YOUR PRESENT POSITION?

Completely Integrated Facility At Ravtheon’s ASW Cen-
ter in Portsmouth and Newport, R. I, you have the unique
opportunity to witness the whole developmental picture, rather
than just a particular segment. Reason: complete integration of
research, design, development, and production — all in one loca-
tion. This is the first private industrial complex in the U. S.
devoted to the study of the detection, communications, and classifi-
cations of objects in hydrospace. Professional growth opportuni-
ties via graduate study are available through Raytheon’s TV link
with the University of Rhode Island.

New Growth Opens Exciting New Positions Highly
qualified senior and intermediate-level engineers are needed in
the following ficlds: Advanced Systems, Marine Systems,
Airborne Systems, Mechanical Design, Electrical Design,
Transducers, Reliability.

Thorough training and considerable experience in one or more of
these areas may qualify you for one of the above positions: Sonar,
communications theory, advanced mathematics, computer pro-
gramming, circuitry design, information theory, detection or fire
control systems, and servomechanisms.

Ideal Location The ASW Center is located in Portsmouth and
Newport, R. I. on beautiful Aquidneck Island in Narragansett
Bay. Surrounded by lovely beaches, wonderful boating facilities.
Close to Cape Cod and the mountains of Northern New England.

Please send resume to:

D. T. Anderson

Raytheon Company
Submarine Signal Operation
Portsmouth, Rhode Island

An equal opportunity employer
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WHO'S WHERE

(Continued from page 23)

Changes

William J. Corcoran, director, Research
and Advanced Technology Division, Uni-
ted Technology Corp., Sunnyvale, Calif.

Dr. Nicholas Yaru, manager, Radar Di-
vision, Hughes Aircraft Co.'s Ground Sys-
tems Group, Fullerton, Calif.

A. J. Maki, director of manufacturing,
Avco Corp.’s Research and Advanced De-
velopment Davision, Wilmington, Mass,

Dr. David P. Chandler and Dr. George
A. Kachickas, assistant chief engineers, In-
ertial Navigation Product Division of
Autonetics, a division of North American
Aviation, Inc., Downey, Calif.,, with Dr.
Chandler responsible for research and new
business and Dr. Kachickas for current pro-
grams,

Will M. Quinn, Jr.,, engincening mana-
ger, United Aircraft Corp.’s Norden Diwvi-
sion, Norwalk, Conn., succeeding Carl F.
Schaefer, now consulting engineer.

Herbert O. Patchel, manager of manu-
facturing, General Dynamics/ Electronics,
san Diego, Calif.

Emerson W. Conlon, formerly Assistant
Director of Research for the National
Acronautics and Space Administration, ap-
pointed chief of the newly established De-
partment of Advanced Technology at
Douglas Awrcraft Co.’s Long Beach (Calif.)
Division,

Ted Kaslow, instrumentation planning
engineer for Pan American’s Guided Mis-
siles Range Division, Patrick AFB, Fla.

Dr. Cheng Ling, principal staff engincer,
Research and Advanced Technology De-
partment, the Martin Co.’s Electronic
systems & Products Division, Baltimore,
Md. Also: Frank A, Schute, director of
sales and requirements, Electronic Systems
& Products Division.

Arthur T, Cavanaugh, manager-Midwest
region for General Electric Co.'s Defense
Programs Operation, with offices in Mid-
west City, Okla.

T. L. Maltby, manager of weapon sys
tems and missile engineering, Beech Air-
craft Corp.’s Aerospace Division, Wichita.

Walter T. Banziger, site director-installa-
tion, Strategic Air Command Control Sys-
tem, SAC Eighth Air Force headquarters,
Westover, Mass,

William B. Briggs, planning manager,
Astronautics Division, Ling-Temco-Vought's
Chance Vought Corp,, Dallas, Tex.

Charles E. Harrison, head, Foreign Tech-
nology Office, The Mitre Emp., Bedford,
Mass,

Robert L. Williams, supervisor of reliahil-
ity analysis, Westinghouse Defense Center's
Air Arm Davision, Baltimore, Md,

Robert C. Ferguson, enginecring manager,
[ndiana Gear Works division of The Buehler
Corp., Indianapolis, Ind.

Arthur F. Naylor, chief engineer, Bowmar
Instrument Corp., Fort Wayne, Ind,

Dr. Henry M. Watts, manager of systems
engineering, Radio Corp. of America’s Data
svstems Division, Van Nuys, Calif.

Deloy G, Monroe, director of engineering,
and Barry C. Passman, chicf engineer, Spar-
ton Electronics, division of Sparton Corp.,
Jackson, Mich,
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New
= Avenues

In Space Technology
af AVCO/RAD

Aerodynamics

Putting “man among the stars' through
the design and development of a new
gensration of space vehicles plus a
multitude of advanced space-oriented
programs at Avco/RAD have created
broad vistas of professional advancement
for qualified engineers and scientists.

CAneninges now exisr in:

Theoretical Aerodynamics

Convective and Radintive Heal
Transfer, Low Densitv Flow
Theary, lonized Gas Mechanics,
\edecular and Aromie f:'-'-,l_rhn"bf-fl'ﬂ.
Non-cguilibriccen Phenoména,
Separalted Flow Problems,
Electro-Casdynamies.

Aerodynamic Design
and Development

Aerodynamic Analyvsis,
Performance, Trajecrories,
Dispersion, Stability, Vehicle
Dynamics, Aerodvnamic Loads,
Wind Tunnel Testing, Preliminary
Desien and Configneration

(I prrrmzidion),

Experimental Aerodynamics

Development of Arc-Driven and
Shock-Driven Facilities, Playma
Miaenasrics, Shock Tunnel
Insirumentation Technigues,
Experimental Analyyis,
Specrrographic Techniques,
Hot-Wire Anemoinetry,
Calorimerry,

The Division is located in a superbly

equipped $23,000,000 laboratory facility

in the Boston suburbs. At Avco/RAD

you will find a liberal benefits program
including educational assistance,

Send resume to
Mr. 1. Bergin, Dept. AW
Avco/RAD is presently associated with

Apollo, Titan, Atlas, Minuteman, Nike-
Zeus and other classified space projects.

Avco
[ Hesearch & Afvanced Uevelogment
A Division of Avco Corporation

201 Lowell St., Wilmington, Mass.

An equal opportunity employer

- PROFESSIONAL CAREER

PROGRESS REPORT NO. 1

by JOE WATSON, Project Engineer. SPACE DEPARTMENT, APPARATUS DIVISION

—

Joe Watson's integrated circuit applications wark contributed
materially to the design of this tiny compuler (total volume only
6.3 cubic inches and weighing just 10 ounces) developed for
USAF's Aeronautical Systems Division,

Three times each week, loe Watson conducts special classes for
some 30 Tl engineers to keep them current with the State of
the Art in logic design of digital systems and to demonstrate
how circuits may be uwtilized in other systems being developed
by Tl's Apparatus division,

TI ANNOUNCES
SPACE DEPARTMENT

Professional Openings in:

] Space [0 Advanced System
Communications Engineering
Mechanical Design

L3
] Telemetry Systems ] Digital & Analog
Circuit Design
]

] Ground Data Product

Processing Engineering
r--"HF——_ ——————————— —-—h_--_ﬁ
| |

NAME ___ =t B e o |
| DEGREE I
| SPECIALTY_ . _ & YEAR I
' COMPANY S g i
| HOME |
| HOME ADDR,__ PHONE _____ |
| CITY & STATE . =
|

DIVISION

"My current assignment at
Texas Instruments is the de-
velopment of applications for
integrated circuits — logic de-
sign of digital systems by
mathematical techniques —
and interface circuit design.
In this stimulating field, TI
allows me unusual creative
freedom. And I'm working in
an atmosphere of accomplish:
ment with a great team of
engineers and scientists. The
solid background of exper-
ence they have in space tele-
communication and control
systems is a real asset to my
work.

THREE ADVANCEMENTS
IN TWO YEARS

I've worked hard — and eén-
joyed it. This is my third major
assignment since joining TI
early in 1960, each an ad-
vancement in responsibility
and recognition. My own prog-
ress, and my observations of
Tl associates., support Tl's
claim that recognition and ad-

e vancement come rapidly and

in direct proportion to effort
and ingenuity devoted to an
assignment.

“| sarned my BS in electrical
engineering at Oklahoma
State in 1959 and my M3 in
1960. For my thesis on digital

s systems design | built a small

transistorized desk calculator
as a practical demonstration,
| found a genuine interest and
an intelligent analysis of my
capabilities when | applied at
Texas Instruments. And |'ve
found that this same attitude
continues as | pursue my proj-

Y ects, Picking Tl over all other

position offers in 1960 was a
really happy chaoice,

OPPORTUNITIES
AT ALL LEVELS

“In my opinion, any engineer
or scienbist — jumior or senior
— will do well to investigate
a career with Tl, whether to
gsatisfy an immediate personal
need for a change, or as an
exploratory step n a long-
range professional advance-
meant program.

“"Some immediate openings in
our SPACE DEPARTMENT are
listed at left, This is just one
of many Tl departments where
your talents might be profit-
ably employed.”

INVESTIGATE

specific openings in your pro-
fessional area or write for bro-
chure giving the broad picture
of TI's many-faceted activities
and challenging professional

openings.

Or send your confidantial resume o
HUGH WILLIAMS, Department 177.

I NCORPORATED

APPARATUS J‘:ﬁj}ﬂ TEXAS INSTRUMENTS

BOX &O15

Bl & g
} | o
LALLADS

22 TEXAS

An Equal Opportunity Employer
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ENGINEERS, PROGRAM ANALYSTS:

securing man’s
control of the
complex weapons

ENGINEERS

JOIN GENERAL ELECTRIC IN MIXING IMAGINATION
WITH EXPERIENCE TO INCREASE PROPULSION PERFORMANCE

Even success generates its own kind of

Designation | Features :;::.1::?;::“ challenges, and at the Flight Propulsion OPENINGS — :
$70 ﬁl;ﬁ:‘h 24 current warid 1-351!,:-111%-;. FaH Division of Eem_zral Elelr:trl:, improving @ E:E‘:&L‘L‘l&m“dr"“m“ B
— H":‘h' already outstanding engine performance ® Quality Control Engineers e a s I nve nte
193 Goyerment contracted PERT | American is one of them. As the box to the left g girags & Vibration
in us.aulafiun history Aircraft attests, GE's jet engines have scored Engineers
Experimental plane VZ-11 Army many world-wide records. Yet, today, the @ Test Facilities Design Factoring into large ;cale command and c::rn_trnl_s.ystems
VYOL 185 now being built Lift Fan Piane - Engineers the latest advances in all relevant technologies is a con-
p—— FPD engingers whose breakthroughs o ot ting Gomponent tinuing responsibility of ITT's International Electric
C1.8053 | Ell:;l-tinrﬁ:'mr:nr:rhh‘:n 10 inter- | Convair 880 helped establish the original records are Design Engineers Corporation. _
ChBOBEa ﬂﬂﬁﬁ':flf':":tx_ Tor P ;; the | Convair 990 engineering new ways to top them. = @ Static Component
i U.S. Maritime That's where you come in. ® We are look- Design Engineers
:‘#:rﬁﬂ Jet) E;:ﬁ’?,:‘ b fion: 90 ton ing for engineers who can see in these @ Accessories Design
kb record-breaking engines, not just an & E:ﬂ:if:sﬁulgn
achievement, but a point of departure for Engineers

even greater performance, endurance and
reliability. If you have this kind of mind
and a high level capability in any of the
areas listed, there's open-end opportunity
waiting for you at Cincinnati, Ohio.

GENERAL @3 ELECTRIC

An Equal Opportunity Employer

Mote: For those who have
been flirting with other fields
and now want to get back to
Jet Engines, thera is a reori-
entation course on the cur-
rent state-of-the-art of jet
engines.

Just a brief outline of your background is all we need — you'll hear
from us with details on openings which best match YOUR interests.
Write to: Mr. J. A. Larson, Flight Propulsion Div., General Electric Co.,
Building 100, Room F82-8, Cincinnati 15, Ohio.

Currently, |IEC engineers and
scientists are adding a remark-
able new capability to the SAC
Command and Control System
465-L: data presentation in color.

Operating at speeds that appeared incredible only a short
time ago, the system enables computer outputs to be con-
verted to alpha-numeric form . .. photographed . . . devel
oped and projected on control center screens in as many
as 7 colors in a matter of seconds.

This new capability opens up a whole new field of data
format techniques to be explored. An obvious and imme-
diate value is the enhancement of human perception
through color changes denoting differing degrees of situa-
tion criticality.

OPPORTUNITIES IN MANY COMMAND AND CONTROL

AREAS NOW OPEN TO SYSTEMS ENGINEERS AND SENIOR
PROGRAMMERS

Many of these positions are on 465-L, for which IEC is pro-
viding systems management, development and design.
Other opportunities relate to large-scale commercial digital
communication systems, oceanic systems, and satellite
control. Your inquiry about any of the positions listed below
will receive immediate attention.

first in VIOL aircraft

SIKORSKY

Invites you to investigate
these space age careers:

"Put Yourself in the
Other Fellow’s Place”

TO EMPLOYERS

TO EMPLOYEES
ADVANCED RESEARCH AERODYNAMICISTS B

ADVANCED CONCEPTS ENGINEERS
STRUCTURAL DYNAMICISTS

Lettera written offering Employment or
applying for same are written with the
hope of satisfying a current need. An
angwer, regardless of whether it s favor-
able or not, is usually expected. |

MR. EMPLOYER, won't you remove the
mystery about the status of an employee’'s |
application by acknowledging all ap-
plicants and not just the promising can-
didates |

Do you welcome demanding assignments
-+« - WOrk best in an atmosphere of stimu-
lating challenge? Then Sikorsky Aircraft
could well be your career choice for the
space age future. The assignment—that of
building and further developing the most

ME. EMPLOYEE vyou, too, can help by

successful VTOL vehicle systems in the in-
dustry to meet the demands for even more
sophisticated systems in the exciting future
ahead.

If yours is an active, seeking mind, we wel-
come your investigation of these oppor-
tunities. Please submit your resume, includ-
ing minimum salary requirements, to Mr.
Leo J. Shalvoy, Personnel Department.

S i' kG rs ky Ai rc raf t DIVISION OF uu:r%ncnﬁ.lr corp,

STRATFORD, CONNECTICUT
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acknowledging applications and job offera
This would encourage more companies to
answar poaition wanted ads In this sec-
tion.

We make this suggestion In a apirit of
helpful cooperation batwesn employers
and employees.

This section will be the more useful to all
aAa A& result of this conalderation.

Clossified Advertising Division

McGRAW-HILL PUBLISHING CO., INC.
330 West 42nd Bt., New York 36, N. Y.

PROGRAMMERS /ANALYSTS, For realtime pro-
gramming analysis and development. Broad ac-
tivities encompass advanced programming
systems, including special color display rou-
tines: diagnostic programs; automatic recovery;
problem-criented language; artificial intelligence.

OPERATIONS ANALYSTS. To establish systems
requirements in satellite control, air traffic con-
tral, ASW and command/control. Also, assign-
ments in man/machine communications and
information retrieval.

An Equal Opportunity Employer

INTERNATIONAL ELECTRIC CORPORATION

SYSTEMS IMPLEMENTATION ENGINEERS. Elec-
tronic engineers to develop tests for stressing
and evaluating communication-display-computer
systems, Recommend improvement and refine-
ments. Also, field positions for installation and
integration of digital command/contral systems.

INFORMATION SYSTEMS ENGINEERS. For de-
sign of command/control and advanced com-
munications systems. Experience in traffic,
antenna and propagation theory, and mathe-
matics as applied to communications and space
technology.

DIGITAL SYSTEMS ENGINEERS. Engineers with
management ability to direct sub-systems en-
gineering effort on a global command/control
system. Experience is desired in message traffic
control, data processing systems, data display
and multi-sequencing techniques.,

Write fully in confidence to Mr. E. A. Smith,

Room 19-WG, ITT-International Electric Corp.,
Route 17 & Garden State Parkway, Paramus,

Mew Jersey,



BULLETIN FROM
SYLVANIA

FOR ENGINEERS & SCIENTISTS

SEND
FOR

90% of

Current
Openings

Are in
Research,
Development,
Systems Engi-
neering & Field
Engineering.
40% Require
an Advanced
Degree.

Sylvania Electronic Systems is a major division of Sylvania
Electric Products Inc., a subsidiary of General Telephone &
Electronics Corporation. An expanding scientific community
with over 2000 engineers and scientists on its technical
staff, the division operates 17 research and development
laboratories, 4 production plants, 10 field offices, plus a
world-wide Product Support Organization. Responsibilities
include advanced systems planning, systems engineering
and management of major government contracts for the
parent corporation, General Telephone and Electronics. Yet
despite its size, the division is built upon recognition of the
individual contribution, with its laboratories organized in
small, informal groupings.

There are openings for engineers and scientists interested
in working on communications systems...data processing
and display. . .detection, tracking and defensive missile
systems ... electronic warfare...navigation, security and
reconnaissance systems.

PRINCIPAL LOCATIONS: Western Operation (San Francisco
Peninsula); Eastern Operation (suburban Boston); Central
Operation (suburban Buffalo). Also near Boston are opera-
tions serving the entire division: Applied Research Labora-
tory; Product Support Organization; Systems Engineering
and Management Operation.

An Equal Opportunity Employer — U, S. Citizenship Required

Manager, Professional Staffing
Sylvania Electronic Systems
40 Sylvan Road

Waltham 54, Massachusetts

SYILVANIA eectronic systems

CGovernment Systems Management

for GENERAL TELEPHONE & ELECTRONICS

Please send me a copy of Sylvania "'Digest of 120 Opportunities."”

NAME S i s
ADDRESS i
CITY e ZONE STATE
DEGREE(S) YEAR(S) OF GRADUATION
LS — 81— T —— e e e

————

DESIGNERS

. . are you free to make
the most of your talents?

HAMILTON STANDARD

offers you the big opportunity to
work on important aerospace proj-
ects . . . to move ahead with a

skyrocketing company

This is the most exciting, dynomic era in the

long history of this engineering orgonization.

The company hos undergone o dramatic

evolution, opplying its wealth nf technolo-

gical skills to some of the most critical under-

tokings of our time. This is, indeed, o

stimuloting envirenment for creative Designers

ready to toke on real responsibility. We are
specifically looking for men who con meet
the following requirements:

* ME or AE DESIGMERS to design new or
improved high precision mechanical, elec-
tromechanical ond/or turbomechanical
missile and oircroft equipment. Involves
linkages, turbines, and other turboma-
chinery. Assignments will include work-
ing with product development group;
alse design concepts and follow-through
to finol experimental test phase of pro-
gram.

* EE DESIGNERS to create, design and
analyze new or improved mechonical
components of electronic control systems,
#g., static power inverter and converter;
controls for helicopters, hydrofoil, and
missiles, involving sensors, valves and
octivators.

THE CAREER YOU WANT...

THE LOCATION YOU WANT.

And whaot obout life off the job? Morthern
Connecticut con offer you everything you want

in the woy of good living . . . short com-
muting . . . excellent schools . . . abundant
recreation. To find out all abour v . . . please

send your resume, including salary require-
ments, to Mr. H. O. Wakemon, Personnel
Dept., oddress below,

Hamilton
Standard

DIVISION OF UNITED AIRCRAFT CORPORATION

Windsor Locks, Connecticut

An Equal Opportunity Employer
e e
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ENGINEERS « SCIENTISTS = JOIN US IN GIVING A NEW DIRECTION TO AEROSPACE TECHNOLOGY

WARNING-

orbiting solar observatory study— one of the Critical Aerospace
Areas for which REPUBLIC’S PAUL MOORE RESEARCH CENTER has R & D Contracts

REPUBLIC is conducting a wide variety of investigations bearing directly on the safety of men dnd vehicles on extended
space voyages as well as on short term orbital missions. [0 Among these investigations is the development of detailed
requirements for an advanced orbiting solar observatory with greater experimental capacities and higher pointing accuracy
than the satellite now in the sky. [} This work draws upon the capabilities of Republic scientists and engineers in half a dozen
laboratories of the PAUL MOORE CENTER, the most sophisticated and integrated research complex in the East today.

EXAMPLES OF AEROSPACER & D PROGRAMS AT REPUBLIC

Re-Entry Test Vehicles for advanced space programs / Thermal Protection Studies / Spacecraft Tracking Concepts (Re-Entry Period) /
Hydraulic & Pneumatic Systems (Re-Entry & Space Voyages) / Life Support Systems / Guidance for Orbital Rendezvous [/ Full Scale
Plasma-Pinch Engine for Space Propulsion / AEROS Study— Meteorological Satellites (in plane of equator) / Advanced Orbiting Solar
Observatory / Hydrospace Projects / Space Radiation Studies / CO: Adsorption Research / Magnetic Induction Gyro / Antennas (minia-

turization) / Spark Chamber Spectrometer.

IMPORTANT POSITIONS OPEN

Astrodynamics (mission analysis, satellite maneuverability, guidance system criteria for earth satellites, lunar projects) / Structural
Research felastic & inelastic) / Structural Computer Analysis / Stress Analysis / Hypersonic Gas-dynamics Research / Re-Entry &
Satellite Heat Transfer Analysis / Design Criteria (hypersonic re-entry vehicles) / Thermal Protection Research / Hypersonic Wind
Tunnel Investigations / Space Environmental Controls D & D / Space Propulsion and Power Systems / Cryogenic Research (liquid
hydrogen) .-’ Antenna Design (re-entry vehicles) / Life Sciences (systems) / Physical Sciences [/ Space Electronics (telemetry, com-
munications, guidance, tracking, ECM, ASGSE, data handling) / Magnetic Resonance Gyro Development / Electromagnetic Theory /
Weapon Systems Analysis.

Interested applicants are invited to write in confidence to Mr. George R. Hickman, Professional Employment Manager, Dept. IK-2

REPLEBLIL

AVIATION CORPORATION

FARMINGDALE, LONG ISLAND, NEW YORK
An Equal Opportunity Employer
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CLASSIFIED SEA RCHLIGHT SECT'0~ ADVERTISING

BUSINESS OPPORTUNITIES

EQUIPMENT - USED or RESALE

DISPLAYED RATE:

The advertising rate is $31.00 per inch for all advertising oppearing on

other than on contract basis, Confract raotes on requesh.

€270 a line, minimum 3 lines.
average words os a ling.

UNDISPLAYED RATE:

To figure advonce poyment count 5

PROPOSALS, 52.70 a line an inserfion.

AN ADVERTISING IMCH is measured 78 inch vertically on one column,

3 columns—30 inches—to a poge.

BOX MUMBERS count as one line additional in undisplayed ads,

Send NEW Ads or Inguiries to Clossified Adv. Div. of Aviafion Weak, P. O. Box 12, N. Y. 36, N. Y.

PRECISION MANUFACTURING CAPACITY
AVAILABLE IN UNITED KINGDOM

A large and well-known precision englneering company with the highest possible
reputation for qguality hps available manufacturing capacity of all types in itas
United Kingdom plants. All associated services such as tool design, tool manu=-

facture ete., can be provided.

If you want to boost your European sales by taking advantage of lower manufactur-
ing costs in the United Kingdom, then here is your opportunity, without risking

yvour capital in plant and buildings.

For further informatlon write to Box BO-8675, Aviation Weels
Classifled Adv., P. 0. Box 12, New York 3¢, N. Y.

EXCLUSIVELY OFFERED

FOR LEASE OR FOR SALE

* Douglas C-54E Coargo/Possen-
ger. Zero hours since major over-
haul, Also available as-is. Asking

o [ P e e e L .5110,000

* Douglas DC6 Passenger. Med-
ium time since overhaul. 95,200 |b.

gross wt. Asking Price. .$150,000

* Douglas DCSB Passenger. Last
one delivered from Douglas June
1958. Zero hours since major over-
haul. Also available as-is. Asking

' $290,000

Spare Engines and Support Spares
at Very Reasonable Prices

Will Deliver To Any Part of the
World at Very Reosonable Rotes

Offered Exclusively for
Cathay Pacific Airways Lid.
By
WILLIAM C. WOLD ASSOCIATES
Exclusive Sales Agents

251 5th Ave. » New York 17, N. Y.
Tel: MU 7-2050 Cable: Billwold

Mobile Office Trailers

NEIW /vied PURCHASE /loaie

Nalbanw ideiererwas disbrihubion Pross § plamis — All Dy prsduize
MICHIGAN . EARNSAS GEORGLA

o LileFilafriprises an Fryuerid

: ";'!"l-".',_:f MOBILE FACILITY
"n.

ENGINEERING

UL §.5814 fBox B &16 M 53119

MW YORE Cify

Fhone: Spring 2-1421, El Segundo, California

CASIOPOLIS, MICH,

OXYGEN EQUIPMENT

.ﬂ E n ﬂ Sales and Service

D
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FOR SALE

Contaet us first for Grumman Gooses &
super Widgeons, also 9200% Gross Weight

Kits for G-21A Goose, wrap around wind- |

ahield, auxiliary gas tanks, picture windows
and many others. Super Widgeon Conversion
Kits, increase gross weight kits, auxiliary
gas tank kit and many others, McKinnon
Enterpriges, Inc., Houte 1, Hox 520, Sandy,
Oregon.

Grumman Goose, asking $10,000.00 ferry-
ahle, needs work to relicense. No radio, has
metal wings, Goodyear dise brakes. L/E
926 R/E 350. Dean Franklin Aviation
Enterpriaes, 3028 N.W. 24th St., Miami, Fl=a.

Crumman Amphiblans: Largest selection of
Goose and Widgeona awvailable anywhere.
Write for our list of aireraft available for
immediate sale. World's largest inventory
of Grumman amphibian parts,. Dean Franklin
Aviation Enterprises, 3923 N.W. 24 5t..
Miami, Fla.

For Sale, lease, or lease purchase 7 DC-
3/C-47. 6 with mirstair door and 1 with
cargo door. Airline |:I'||',1_|.';|g'r,_ ready for im-
mediate delivery, Call or write for brochure.
Alsp C-54E and 44 passenger Martin 202,
Charlotte Alreraft Corporation., P.0O. Box
B127—Fhone KE 7-0212, Charlotte 5, N.C.

For Sale—Three Westinghouse, style 12716-
60-A ceiling projector lights: excellent
condition; used only one week: 200 each,
Available for inspection at Jacksonville, Flor-
ida. For information: Food Fair Properties,
Ine.,, 855 Lexington Ave,, MU 2-4883.

Immediately available

FOR SALE

P W-R2000-TM2/D5/SD-136

ENGINES
OVERHAULED AND CERTIFIED
FARAR or ARB.
ALSO ZERO HOUR BUILD-UPS
ror DC-4/C-54
Confoct:

SALES DEPARTMENT-18RAEL-AIRCRAFT
INDUSTRIES
LOD AIRPORT-ISRAEL
TELEX: [ISRAVIA LA BOET§-
CARLES: * :ururun.i“
TEL; LOD 971072-3-§, 971151

LEGAL NOTICE

"~T"L'|F1l[] S0 HBEGQUIRED BY THE ACT OF AUGUST
24, Ihld, AS AMENDED BY THE ACTS OF
."IT."-IEI']‘I 4, LEEES, JULY £, Lidd AND JUUNE 11,
1960 (T4 Sear. 2085y SIHOWING THE
WHNENLRSHIEE, MANAGEMEST AND
CIRCULATIONN
(f AVIATION WEER AND SIPACE TECHNOLOGY,
IHII']In!:Hl wiekly at Albany. New York for Octoler 1,

G,

I, The names and addresses of the publisher, editor,
menaging editor, and bisiness manager are: Mahlished
I Aledsraw -1l Frublishing Company, 1oe., 35 West
47n4d 5., New York A6, N, Y. Editor, [tobert B. Hotg,
FE0 West 42nd 8B, Now York 368, N, Y.: Managing
eilitor, Willinm H. Gregory, 30 West 423nd St., New
Yok :’l'-. Y. IBosinees monager. John Q. Johnson, 350
West 40nd Bt New York a6, N, ¥,

2 The owner is MeGraw-Hil Publishing Compans.
]m-.. aoll West 42nd St, New York 38, N. Y. Btoek-
halders holding 1% or ||||:|L of stock are: Donald O
MeGrow, Ellzabeth MeGreaw Webster, Donald €. MeGraw,
Jr. & Horold W. Meliraw, v, Trostees under Indenture
of Trast m/h Jamerz I, MeGraw, dated 1/14/71 as miosdi-
fied : Donald C. MeGraw & Harmdd W, MeGraw, Trstoes
unier an Indentire of Tross om/h James H, Melraw
dated T/0/87 s amended: Tonald O MeGraw, i |:'i'-1|‘|
ually: Extate of Mildred W. McGraw, Donald C, Meli-aw
pnd Cartharine Melirmnw Boels. Execntors: (all of 150 1|.". gt
12nd Streert, New York 98, N, Y.1: Grace W ".T. Hrer
540 Arenasx Bt Talnlla, California: Donzinss & COn,
fAMMated Fundd, 140 Mreoadway, e York, N Y.,
Truchstone & Co., ofs Welllngton Fund, Ine.. Claymant,
Delaware,

3 The Enown bondholders, morteagesed, and other so-
crity hnlders owning ar helding 1 percent ar more of
[‘;_-THI amonnt of bonds, mortgages, or other securities are:
LEIERT,

4. Paragraphs 2 and 3 include, inm ecases where the
ltockhnlder or security hoalder appears npon the boals of
the company =z tragtes or In any ofhere flduciary relarion,
thie fame of the person or eorporation for whom soch
trustie 18 arting: aten the statementas In the two pam-
eraphs shimy the afMant's fuill nowledes and belief as to
the clrrumtancss nnd ronditions under which stoekhnll-
ers and securlty holders who do not appear upon the
hookes of the eompany as trstees, hold stocl and ceonr-
tirs in a eapaecify othar than that of a hona Ade awner

%, The average numher of econles of each lz=sue of thiz
piahlieation =nld or distributed. the mugh the maila or
nthenvlsa, tn |:'l'||-’1 subarribers durineg T'Iw 18 months pro-
cling the date shovwn aboves was: 5% 891,

MeGRAW-HITLL PURLISHING r'me* ANY. INC

By JOHN J. COORE. Vier Pregldent & Seerstnry.

Sworn to and subseribed before me thiz 14th davy of
Beptember, 1942,

l'!-]l""ﬂ;] JANET A. TARTWICIL.

My commisslon explres March 20, 18a3)

RENDER A SERVICE??

The service you render to
the aviation industry de-
serves the widest possible
publicity among the men
who direct, control and guide
the industry in all its phases,

Through this new "Special
Services” section you can
easily afford to make and
keep contact with these men
—your potential customers,

for information write:

Classified Advertising Division

McGraw-Hill Publishing Company
330 West 42 St., New York 36, N. Y,
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AIRLIFT ENGINEERS

We offer IMMEDIATE OPENINGS for

apecialists, Senior Engineers, Engineers,

and recent Engineering Graduates in the
following areas:

AEROSPACE GROUND EQUIPMENT
DESIGN ENGINEERS

Mew assignments ovailable in the design of

C-141 oerospace ground equipment. Quali-
fications in conceptual and detoiled design
of handling, functional, and test equipment
required. Experience in AGE structural,
mechanical, and mechanisms fields. Knowl-

edge of preparotion of engineering design

analysis, qualifications ond static test re-
quirements ond job estimation desirable,

AIRCRAFT DESIGN ENGINEERS

Experience in any of the following areas:

Electrical Structural
Controls Power Plant
Wing Hydroulic Equipment

AERODYNAMICS ENGINEERS

Experience in stability ond contrels and

performance analysis.

STRUCTURES ENGINEERS

Experience in any of the following areas:

Stress Analysis Bosic Loods

Sonic Fatiqgue Flutter and Vibration

Also openings for:

PRODUCTION DESIGN ENGINEERS
RESEARCH ENGINEERS |'

NUCLEAR ENGINEERS
AIRCRAFT LIAISON ENGINEERS
MATHEMATICAL SPECIALISTS
METALLURGICAL ENGINEERS

Send complete resume in confidence to:
Hugh L. Gordon, Professional Employ-
ment Manager, Lockheed-Georgioa Com-
pany, 834 West Peachtree Street, At-
lonta 8, Georgia, Dept. G-75.

An Equal Opportunity Employer

LOCKHEED-GEORGIA
COMPANY

A DIVISION OF LOCKHEED AIRCRAFT
CORPORATION
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LETTERS

Slow Reaction

After reading the CAB Acaident Inves
tipation Report (AW Aug. 6, p. 111),
concerning the TWA 7I0B #1 engine kul-
ure, with considerable interest in the highly
professional investigative phase and the
usnal first class compilation of data, certain
elements in the conclusions, 1 feel, repre-
sent cause for much serious concern.

First off, let me state that the probable
cause cannot be faulted and is certainly the
product of one of the smoothest working
investigative structures extant. However,
let’s review some significant bits and hap-
puning'-; in the narrative:

“In the vicinity of Albany, New York
[ﬂpprnt:m itely I'J:vﬁ], a muffled explosion
was felt and heard by the crew and the
aircraft commenced a vaw to the left. The
autopilot was immediately disengaged and
the mr::raft was brought back to a normal
flight attitude. The Hight engincer then
advised that cabin pressure was dropping.
Thereupon the crew went on emergency
oxygen and activated the seat belt sign.

“"Air Trafhc Control was contacted and
the flight was cleared to descend to and
maintain 9,000 feet.

“It was noted at this time that the utility
hydraulic system and the No. 1 generator
had failed. The No. 1 engine was then
shut down, . "

The time of the explosion corresponds
obviously to the time of the catastrophic
turbine failure, For some ten seconds prior
to this time the engine had been progres-
sively failing—very likely in the sequence
specified in the engineering analysis of the
report. After more than two decades of
engineering, production and maintenance
test flying it is absolutely incomprehensible
to me that no abnormal instrument indi
cations were noted prior to the explosion
and that, at least by the published descrip-

Aviation Week welcomes the opinions
aof its readers on the issues raised in the
magasine’s editorial columns. Address
letters to the Editor, Aviation Week,
330 W. 42nd St.. New York 36, N. Y.
Try to keep letters under 500 words and
give a genuine identification. We will
nol print anonymouws letiers, but names
of writers will be withheld on request.

tion, the engine was shut down some time
later after No. 1 pgenerator was discovered
to be off line. 1 submit that such things as
oil pressure, fuel flow, EGT, RPM, differ-
ential pressure (pressure ratio) and associ-
ated gauges, hights and miscellancous atten-
tion getters, must have been trying to reach
somebody's consciousness prior to turbine
disintegration and with increasing emphasis
subsequent to failure. The appalling thing
15 that fuel metering devices have a nasty
habit of mcreasimg fuel flow to compen-
sate for decreasing RPM, ete., and that
there must have been a menry blaze for
some time before the problem was analvzed
as (1) not in the aotopilot, (2) not a re-
sult of explosive Eh:u'.nlnprm'-.inn (3) gen-
¢rator failure with a precautionary No, 1
engine shutdown, and (4) wvisual identif-
cation by the Second Officer of the actual
problem and, not until this time, actuation
of the fArewall shutoff valve, It should he
noted that the Second Officer is the only
member of the crew with even minimum
jet experience,

The three pilots, in spite of limited ex-
perience n the operation of turbine power
plants, must have had some indication of
engine failure prior to turbine c’|1=-mrf_gr.|
tion; the flight engineer, even with severely
limited experience, shounld certainly have
been able to monitor the relatively simple to
read, and hmited number of, clocks re-
quired to trouble shoot a catastrophic tur-
bine failure,

It is my opinion that the reaction to this
emergency was too slow, and that the think-

50 THE NAVY WANTS A
HEAVILY-ARMED CRUSADERA
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ing of even federal regulatory agencies must
adjust to the onerons fact that things have
to be accomplished quickly in an even more
professional manner than back on the props
—and perhaps you can’t use yesterday guys
n tomorrow |D]‘.n
[ do not intend to be rabid on this sub-

ject, but it occurs to me that most of the
guys | started flying with twenty-hive years
ago are dead for reasons related to this case
in one way or another. The Air Force has
given me excellent tools to reduce and
eventually (we hope) eliminate this aca-
dent causing human factor. [ would hope
the CAB recognizes changing requirements
in the jet age and applies new experience to
accident amalysis relating to the human
tactors.

Wirriane C. Repeex

Major, USAF

Flight Test Maintenance Officer

707 Landing Charges

The comparison tabulation for representa-
tive Boeing 707 landing charges on p. 115
of your bepl 10 issue is interesting, but cam
also be misleading. This is due to different
services for which the fees pay. It 1s apparent
from the article’s text that the landing fees
pay proportionately for airport terminal fa-
cilities, accounting for cost increases.

such is not the case at Tokyo Interna-
tional Airport and the two other principal
airports in Japan. Here, the terminal build-
ing facilities are owned and operated by a
private company. Its revennes are in no way
related to the physical operation of the
airport, under the administration of the
Japan Civil Acronantics Burean, Public fa-
cilities provided by the terminal operating
company are paid for by airline tenant and
concession rentals, and admissions to the
sightseeing gallenes by visitors.

Actually, landing fees increased approxi-
mately 39 in May, 1960, and are now

$218.33 plus an additional $6.94 for night
landings. After 50 landings, this price de-
creases to $5174.66 plus $5.55 ru:p;.l:tuf_h
and after 100 landings, to $131.00 and
54.17.

We trust this L!-;phu:ltum will clear up a
possible misconception about the landing
costs and what they cover in Japan,

Cuarces H. BExxerT
Secretary

Airport Operators’ Committee
Tokyo International Airport

Early Issues

This request may have little room in a
space age publication, but I'm one of vour
readers that realizes that yours is one of the
oldest, continuously published aviation maga-
zines in the world, and I'd like to make this
request, 1 wounld like to know if any of your
readers have early issues that they would
consider selling—some perhaps that are just
taking up basement, attic or parage space.
I hope, someday, to have one copy of every
issue from 1916 to date!

Davip D, Jameson
325 Baldwin Ave,
Oshkosh, Wis,
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The new Brush Recorder Mark 200 made these incredibly erisp tracings. No other recorder in existence
can match them. Note the line width. It never varies. ..regardless of writing velocity, regardless of chart
speed. The writing mechanism is electrically signaled by the position-seeking ""Metrisite” transducer . . .
no parts to wear, Iinfinite resolution, verifiable dynamic 2% accuracy. Traces are permanent, high-contrast,
reproducible . . . on low cost chart paper. The Mark 200 has but three standard controls . . . attenuator,
pen position, chart speed. Such fidelity, simplicity and economy are possible with no other direct writing
recorder. Avatlable in both vertical and horizontal models with interchangeable plug-in preamplifiers or signal

conditioning push-button controls. Write
for details . . . they'll speak for themselves. rUSh INSTRIIMENTS

DIVISION OF |[CLEVITE | 37T AND PERKINS, CLEVELAND 14, GHIO
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OCT. 21962

BMINIATURE VARACTOR DIODE

new ThermoBond™ silicon varactor diode provides the microwave designer with a

_.submmaature silicon component offering great reliability, uniformity, packaging simplicity, and size advantages.

Reliability is achieved through matching metal-to-ceramic seals and welded construction. There is no C-spring
to work loose from environmental shock, and exireme temperature; an important noise source is eliminated.

Uniformity is assurec
simplicity is evident |

through heat bonding and batch process manufacturing techniques. Packaging
n the extremely small size of the ThermoBond diode. It easily withstands normal soldering

temperatures. In addition, hermetically-sealed case construction provides long-life stability, independent of

_ environmental condit

Bomac ThermoBond silicon varactor diodes are designed for use in microwave limiters, sideband

jons. Retrofit packaging Is available. A single case dimension covers 252 electrical values.

modulators, harmonic generators, low-noise parametric amplifiers, as tuning elements in voltage control

oscillators, and in sol

id state duplexers.

Write for technical data on the ways in which ThermoBond diodes by Bomac can aid

your microwave system design problems. *Trademark
T

T 5 /\ BOMAC ilaboratories, inc.

i \ Uaob‘

83 Yorp—=l ' BEVERLY 22 MASSACHUSETTS

_E J_ — qi _L \\“‘;}—/j A Varian Subsidiary

S Mo

+ 010 f

i

CATHODE 1

Other. Subsidiaries of Varian Associates: S-F-D LABORATORIES, INC. « VARIAN ASSOCIATES OF CANADA, LTD.
SEMICON ASSOCIATES, INC. « SEMICON OF CALIFORNIA, INC. » VARIAN A. G. (SWITZERLAND)



