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Kaylock® miniature installation

No mistaking Kaynar’s new stake nut—it’s miniaturized

The new Kayvlock® Miniature Stake Nuts bear the unmistakable mark of Kaynar's leadership in aerospace fastener
weight and space savings, These new miniatures answer the critical need for installed reliability of threaded elements
in minimum thickness materials...can save vou up to 337 of hardware weight. Additional savings can accrue as
a result of thinner parent material requirements (.030 minimum thickness for Kaylock Non-Floating Stake Nuts,
040 minimum for Floating Stake Nuts.)

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 installation hole,
provides greater structural integrity. Staking action of the Kaylock self-locking nut provides maximum retention
against push-out and torque-out. The new series is available in miniature and regular configurations, both floating and

non-floating. Write today for the new Kaylock Stake Nut Brochure, or contact your Kaynar representative.

Kagylock.

fiat. i Fightureight. Iookmsts

KAYNAR MFG. CO., INC., KAYLOCK DIVISION
Box 2001, Terminal Annex, Los Angeles 54, Calif, Branch offices,
warchouses & representatives in Wichita, Kan.; New York, N.Y.;
Atlanta, Ga.: Renton, Wash.: Montreal; Paris; London; The Hague

L4
MF 7200 floating miniature MK 7200 non-floating miniature ‘ L‘
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" high-altitude radar studies. System pro- Plamts in Litehfield Park, Arizona, and Akron, Ohio

Mew surface-wave Luneberg lens concept for 1-inch-thick antenna . PINPOINT radar guidance system employs programmed data stored on film to

" provides 360° look in single sweep. " guide missiles or aircraft to target

“ROVING REPORTERS” with no strings attached!

Here's airborne radar with a sense of responsibility—developed by GAC for
unattended operation. Lightweight and compact, this GAC equipment is
transistorized and miniaturized to stow away handily in missiles, drones,
balloons, as well as manned aircraft. Unlike attended radar, these no-hands"
radars provide presentations that are more reliably interpreted —they're not
colored by an operator's subjective observations. With each component built
to optimum reliability level, GAC's airborne radars are geared to operate for
long periods in any weather without requiring adjustment. GAC has the
specialized skills to meet your radar needs— whether for accurate guidance,
reconnaissance or surveillance. For proof, write Goodyear Aircraft Corporation,

Dept. 916AW, Akron 15, Ohio,
Lots of good things come from —
fad5dp 3 i EAR
/ Fraviding all 3
F' weapan system skills

AIRCRA

Shaped beam reflector and line feed for

vides excellent pictures fraom 100 000 feel
and higher

il nt=T. & Gaadlvicdr A lrerall Corpdiratiog. Aieads 15, Ohin

-1

High-resolution radar sees and records, through continuous radar 9. Large slip-ring assembly built by GAC.

* photography, distant areas or inaccessible territory.



\
Twelve-foot diameter dish of W5R-57 “Stormfinder” radar. System operates at S band, has 250-mile range, 500 Kw output

Now being delivered to the U. S. Weather Bureau
are WSR-57 weather detection radars. Each unit
covers 200,000 square miles, tracks storms,
identifies rain, snow and fog. This equipment

is designed and produced by Raytheon.

RAYTHEON COMPANY, WALTHAM, MASS.

EXCELLENCE IN ELECTRONICE

AVIATION CALENDAR

#

Nov. 14-15—Quarterly Regional Meeting,
Assn. of Local ‘Transport Airlines,
Olympic Hotel, Seattle, Wash.

Nov. 14-16—National Convention, National
Aeronautics Assn,, Indio, Calit.

Nov. 14-17=Sixth Annual Conference on
Magnetism and Magnetic Matenals, New
"I.urLLrH[rttl New York, N. Y.

Nov. 14-18—Flight Safety Foundation's 13th
Annual International Air Safety Seminar,
in cooperation with Aviation Crash In-
jury Research, Phoenix, Ariz.

Nov. 14-18—Western Engineering Conter-
ence and Exhibit, Amernican Society of
Tool and Manufacturing Engineers, Me-
mor@l Sports Arena, Los "mgth'» Calit,

Nov. 14-19—Annual Convention, Air Line
Pilots Assn., Carnllon Hotel, MNiam
Beach, Fla.

Nov. 15. ]ﬁ—Sunpminm on  Engineenng
prlm.ltum of I"'['Ulmhthtt and Random
Function Theory, Purdue University, La-
favette, Ind.

MNov. 15-16—12th Annual Mid-Amenca
Electronics Conference, Institute of Ra-
dio Engineers, Hotel Muechlebach, Kan-
sas City, Mo.

Nov. 15-17=36th Mecting, Aviation Dis-
tnbutors and  Manufacturers  Assng,
Rivicra Hotel, Palm Springs, Calf.

Nov. 13-17=Air Force-Navv-Industry Pro-
pulsion Systems Lubricants Conference
||m..|J'-.'-:h:_r.:|:- Hilton Hotel, San Antomo.

Nov. 15-18=Annual Meeting, Executive
Board of the Fhght |':1Ig:ili+:cr'w Interna-
tional Assn. (AFL-CIO), Sheraton-Atlan-
tic Hotel, New York, N. Y,

Nov. 29—CGeneral Freight Trafhc Manage-
ment  Seminar  for Army, Navy, An
Force and Marine Corps tT:111_-|:-[:|rIrltim1
pl._'r-..ul'|1||._'| of the Southwestern Trathe
Region, Adolphus Hotel, Dallas, Tex,

(Continued on page 0)
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per mmute

PR 1T downtime, under unummuu wnrk’lnaﬂs,
such as:

Payroll and dividend checks at more than
10,000 an hour.

P Y

Inventoried items at 1,000 per minute.

= el

Bank statements at 16 entries per second.

The proven reliability of Anelex High
Speed Printers has made them the
standard equipment which is designed

: into the systems of most leading computer
manufacturers. :

for further information, write or telephone

ANELEX CORPORATION

150-B CAUSEWAY 5T., BOSTON 14, MASS.

e —

Z/ANELEXN




PENNY PINCHER
FROM WICHITA

One of many new ways the Air Force will save
money this year: Cessna U-3B 7o join the Air Force soon,

the new utility transport U-3B has a proud heritage to live up to. In 3% years with

USAF, its predecessor, U-3A, has become known for its businesslike practicality
in moving personnel swiftly, easily, on little notice. And even more, for its highest
in-commission rate and lowest operating cost of any plane in the Air Force today.

Job of the new U-3B: not just to live up to the heritage, but to improve on it,

- -

LESSNA

Military
Division

WICHITA, KANSAS

World's most experienced makers of utility military aircraft
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AVIATION CALENDAR

(Continued from page 5)

Dec. 5-8=15th Annual Meeting and Astro-
nauntical Exposition, Amencan Rocket So-
cicty, Shorcham Hotel, Washington,
D, €.

Dee. 6-8—Annual Mecetmg, National Avia-
tiom Trades Assn., Oklahoma-Biltmore,
Oklahoma Citv, Okla,

Dec. 12-15—Atomic Indu‘.t::r Exhibtion,
Cahfornia  Masomie  Memonal Temple,
San  Francisco, Calif., concurrent with
the Atomic Industrial Forum's Annual
Conference (Fairmont Hotel) and the
American Muclear Societv's Winter Megt-
ing (Hotel Mark Hopkins).

Dee, 13-15=Tenth Annual Eastern Joint
Computer Conference, Hotel New Yorker
and Manhattan Center, New York, N. Y.

Dec. 17—I4th Wnrnght Brothers Lecture,
Matural History Bldg., Smithsonian In-
stitution, Washington, D. C.

Dec. 26-31—-127th Meeting, American As-
sociation for the Advancement of Science,
New York, W, Y.

Dec. 28-30=Seventh King Orange Inter-
national NModel Plane Meet, Miami, Fla.

Jan, 9-11=5eventh National Symposium on
Reliability and Quality Control, Belle-
vue-Stratford Hotel, Philadelphia, Pa,

Jan. 9-13=International Congress and s
position, Society of Automotive Engi-
neers, Cobo ”Ll”, Detroit, Mich,

Jan. 16-18—=58eventh Annuval National Meet-
mg, American Astronautical Society, Dal-
las, Tex.

Jan. 23-25=29th Annual Mecting, Institute
of the Aeronauntical Sciences, Hotel Astor,
New York, N. Y. Honors Night Dinner,
Jan. 24.

Feb. 1-3—S¢cond Winter Military  Elec-
tronics Convention, Institute of Radio
Engmeers, Biltmore Hotel, Los Angeles,

Feb. 1-3=5olid Propellants Conference,
Amenican Rocket Society, Salt Lake City.

Feb., 15:17=Intermational Sohd-State Cir-
cuits Conference, Institute of Radio En-
gineers, University of Pennsylvania cam.
pus and Sheraton Hotel, Philadelphia.

Mar, 5-9=Sixth Annunal Gas Turbine Con-
ference and Exhibit, American Society of
Mechanical Engineers, Shorcham Hotel,
Washington, D. C.

Mar, 9-10=5econd Symposium on Enginecr-
mg  Aspects of Magnetohvdroadynamics,
University of Pennsyivania, Philadelphia,

Mar. 9-10—Flight Propulsion Mecting, In-
stitute  of  the Aeronantical  Sciences,
Cleveland, Ohio (classified).

Mar. 12-16—=Aviation Conference, Amernican
sociecty of Mechanieal Fngineers, Statler-
Ihilton, Los Angeles, Calif,

Mar. l’i-lﬁ—l"]igll’c Testing Conference,
American Rocket Society, Los Angeles.

Mar, 13-16-="T¢st, f]']JL-T:Lhum and Support
Conference, Amencan Rocket  Socicty,
Biltmore Hotel, Los :"mgl;'ll:'-., Calif.

Mar. 16-18=Fifth National Conference on
Aviation FEducation, MNavfower Hotel,
"n"n':!.*-.hlnf_i,trm. D. .

Mar., 20.23=Iutemabonal Convenhon, In-
stitute of Radio Engmeers, Coliseum and
Waldorf Astoria Hotel, New York, N, Y.

Apr. 5-7=Lifting Re-FEntry Viehicles: Struc-
tures, Nlatenals &  Design,  American
Rocket Society, Palm Sprmgs, Calif,

May 26-June 4—I4th Irench International
Air Show, Le Bourget, Pans, Fiance,
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Raytheon’s Advanced Systems for Mauler. ..
Operational in ANY Mobile Surface Environment

Mauler is the United States Army’s new auto-
matic-firing air defense system under development
by Convair/Pomona, Convair Division of General
Dynamics Corporation. It will be highly mobile and
will track targets and launch missiles on the run from
virtually any position.

Raytheon provides the Mauler System’s self-
contained Detection and Fire Control Radars. These
radars are capable of directing missiles against multi-
ple targets and of fast redirection of fire. Raytheon also
supplies Mauler’s Acquisition Radar and Target Data
Processing Components. For these systems and com-
ponents, Raytheon has developed advanced miniatur-
ization techniques.

RAYTHEON COMPANY

EQUIPMENT DIVISION

Mauler radars are the most recent example of
Raytheon reliability in extreme environments. They
are an outgrowth of Raytheon pioneering in the
development of detection and fire control radars for
the Sparrow, Hawk, and Tartar weapons systems.

For any mobile surface requirement, Raytheon
offers proven capability in design, development and
manufacture of reliable radar systems,

For DIRECTOR OF MARKETING,
complete  Equipment Division,
information, Dept. M-1, Raytheon Company,
write: West Newton, Massachusetts
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Dip into this versatile brainpower pool spare parts boxes, equipment racks or Example: a problem in fabrication ...

.. .and you'll come up with the answers cabinets, or you name it. or research? Craig’'s engineering design
and development staff will work on it.

N EERS to virtually any problem in syslems py,mple: a problem in systems installa- _ ot ;
CRAIG ENG' PRCKAGINE. tion? The service: layout and installation '15:':32‘_ 3|t='_'*-" P'ﬂ::fﬂihf ;E"!EFE U"#E:_ﬂ
Example: a problem in housing mobile of complete systems, through final check- abrication resear service. ir

H EAD U P TH E M OST systems? Ask our production specialists. out for maximum mobility and reliability, :3;::2;;;:?;1”&; :;EEHTEEE?. ﬂgf’;;_ﬁ ::g

Their principal responsibility: develop- including all cabling, shock and vibration highest strength may well prove helpful.

ment of light weight, high strength alumi- isolation, human engineering, environ-
COM PLETE SYSTEM S num shelters, vans and trailers (like our mental control and testing.

.
= r

7 SYSTEMS, INC 4

#3650 MERRIMACK ST, LAWRENCE, MASS, - TELEPHONE: MUrdock 8-6961

famed Helicop-Hut, for instance) for pyample: a problem in systems relia- The Results: whatever your systems = Bostan, Mass.. CApital 7.7794
PACKAGI NG SERVICE lT'lI:Ih”E E.H' tlEﬂEDDI’TEI-tILE EFEHJI'II:! 'E.IJFIIJEIFt hlllt]"? TEIEtiI'lE. s a Epﬂ'ﬂiﬂlit}' at E[ﬂig, In pathagiﬁng prt:lhlEn'IE. we Can wrap them Er:ﬂiE'i t.}ll}!hl:li[illﬂ bifa- WASHINGTON, D. C., DALLAS, TEXAS LOS ANGELES 45,
——— edditiontoregular testing techniques and up for you, either in whole or in part, of GRS IR plelseshent, oo celoiGreny GO L
3 Example: a problem in components for procedures, special tests are developed as a supporting service to your plan of A-b. District 7-1575 ' $Pring 6-0025
Yo U LL FI N D EEE maobile systems? Our men in this depart- to insure equipment reliability, supported operations, Tﬂarﬁ of 5PEE'EI'EE¢. k”D.w" Business systems and E'EILIiﬂmEHl' are another Craig SPEEIEIW tthUEh
ment specialize in such hardware as by complete and accurate test data of edge in the field of systems engineering LeFebure C i Cedar Rapids. | Crai bsidi
telescoping antenna masts, transit cases, all kinds. is an excellent reason to rely on Craig, erebure Lorporation, Ledar Rapids, 1owa —ad Lraig subsidiary

MASS PRODUCTION FACILITIES
= el

TESTING: DEEP WATER FLOTATION TESTING: THERMAL SHOCK CHAMBER MOBILE GROURD SUPPORT EQUIPMENT COMPLETE SYSTEMS PACKAGING TELESCOPING MASTS AND CONTROL TOWERS HELICOP-HUTS AWAITING DELIVERY

ooy~ 1,




UNUEUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS . ., WRITE AVCO,/NASHVILLE TODAY,

Avco/ Nashville

Three stories high..
the FPS-26
tells a story of

Avco/Nashville
radar capability

Now in production at Aveo/Nashville 1s
a huge reflector for the Air Foree's IFPS-20
height-finder radar. Researched and devel-
oped by Aveo's Eleetronies and Ordnance
Division, the entire 'PS-26 stands three
stories high. The reflector, made of high-
rigidity, low-weight honeyeomb sandwich
construetion, 15 housed in a radome 50
feet 1in diameter,

In contrast is another radar reflector
also made by Aveo/Nashwville, It is a small,
highly developed, earefully fimshed reflee-
tor for Mach 3 military aireraft. 1t 15 made
of Avcomb stainless steel honeyeomb.

These two reflectors indieate the range
and scope of Aveo/Nashville's capabilities
in the field of radar reflectors as well as
other structures with high-strength, hght-
welght materials.

In its large plant in Nashwville, Tennes-
see, :"s.‘-r'tf{jf:\'tl.‘-:|1‘l.'i|-]i' has :-:]r:'l;‘inli.'-'.TH X~
perienced in the design, tooling, and con-
struction of radar antennas or reflectors,
It alzo has facilities for produecing pedes-
tals for large radars.

Conventional radar antennas and those
of =andwich construction are all within
the demonstrated engineering and pro-
duetion eapability of Aveo/Nashville.

Inquiries about radar structures are in-
vited from prime contractors. Write to:
General Marketing Manager, Nashville
Division, Aveo Corp., Nashville, Tenn.

TAPGO ANALOG

e Position Servos
e Velocity Servos

Eight-Speed,
Eight-Position Servo

Computer Servo Chassis

TAPCO GROUP EXPORT REPRESENTATIVE:
AMERICAN AVITRON, INC., MAMARONECHK, N. Y,

e Tracking Computers
e Data Conversion Units
¢ Miniaturized Servo Amplifiers e Arithmetic Computers

TRW:
e POPT. AW.1-1160 = CLEVELAND 17, OHIO

OMPONENTS

For airborne equipment

Tapco analog components have been proved in various classified
aircraft and missile applications. The TApco line includes:

Transistorized
Servo Amplifier

PERFORMANCE DATA: TRANSISTORIZED EIGHT-SPEED
SERVO (Illustrated at left) —Speed Range: From 1 to 2.5 rpm.
Speed Tolerance: =0.29 over temperature range of S0°F to
85°F. Angular Vibration Tolerance: 5 x 10-5 radians double
amplitude. Acceleration: Zero to maximum speed within 0.2
seconds. Transition time: Speed change time within 0.1
seconds. Torque Output: 100 oz. in. with 15 watts input. Higher
torque available with increased power consumption. Power
Requirements: 10.0 watts steady rate. 18 watts peak during accel-
eration or speed change. PHYSICAL DATA—Size: 1034" X 734"
x 8¥2", Weight: 5% |1bs.

For ground support equipment

All Tarco GSE analog computer components use MIL-approved
parts for highest reliability. Modular construction of these com-
ponents allows compact assembly on chassis. The Tarco line
includes: DC Operational Amplifiers, Servo Amplifiers, Buffer
Amplifiers, Electronic Modulators, Position and Rate Servos,
Vector Servos, Aircraft Dynamic Simulator, Coordinate Convert-
ers, Special Multipliers and Dividers, Ballistic Computer.

PERFORMANCE DATA: DC OPERATIONAL AMPLIFIER—
Gain: 10% open loop at 0.01 cps. Drift: Less than 100 micro-volts.
Linearity: =.15% of input voltage. Input Power: 215 watts. Qut-
put Voltage: =85 V DC-50K Load, =40 V DC—-8K Load.
Noise: Less than 100 micro-volts. PHYSICAL DATA-—Size: 4"
X 83" x 212", Weight: 9 oz,

PERFORMANCE DATA: AC SERVO AMPLIFIER —Gain:
Open loop 60,000. Gain: With external feedback 10,000, Input
Impedance: Greater than 1 megohm. Frequency Response: 1o
40 cycles. Input Power: Approx. 40 watts. Output Power: Approx.
6 watts. High Impedance Servo Motor Output. PHYSICAL
DATA: Size: 5" x 7" x 33". Weight: 11 oz,

For further information, write on vour company letterhead to:

TAPCO GROUP

Thompson Ramo Wooldridge Inc.

DESIGNERS AND MANUFACTURERS FOR THE AIRCRAFT, MISSILE AND SPACE, ORDNANCE, ELECTRONIC AND NUCLEAR INDUSTRIES

11
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Ways To See

Another

example of how

Fire...

Fenwal has developed two advanced methods of find-
ing fire or overheat faster in aircraft and missiles.

Fenwal's FIDO (Fire Inspection Device Optical)
permits a pilot to visually monitor potential danger
areas from a remotely located control panel. He merely
looks into a tube containing FIDO's optically oriented
glass fibers to see the hidden area. Or, FIDO ean be used
by launching crews to check out blind areas in missiles
and rockets. Image resolution is as fine as use demands!

Fenwal's Surveillance Detector sees fire or overheat
that may occur in large wvolumes, eliminating the
“misses” that may be present when point or line detec-
tion 18 used. It operates photoelectrically and is sensitive
either to the first flicker of a flame or to heat radiation.
It is “blind"” to daylight and even the direct rays of the
sun — it "'sees’’ only the potential danger!

These advanced Fenwal safety devices are the end
products of long and continuing research. They comple-
ment Fenwal's established capabilities in unit and con-
tinuous detectors, and explosion suppression. A Fenwal
engineer will gladly supply details. FENWAL INCORPO-
RATED, 1211 Pleasant Street, Ashland, Massachusetts.

DETECTS TEMPERATURE ... PRECISELY

NO DISTORTION OF THE FACTS

“ScorcH” BRAND Precision Reels

stack up well,

thread smoothly
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I INSTRUMENTATION, it nearly goes without
saying that your choice of reels is as important
;w-}'uur choice of magnetic tapes. You can’t afford
any distortion of the facts you deal with—so why
not give your “ScorcH” BranD Tape the best
running mate—a “ScoTcH" BRAND Precision Reel.

While most drop outs come from dust or other
contaminants on the tape surface, the next most
significant factor is related to improper handling.
Dents or creases in the tape backing, damage to
tape edges caused by uneven winding, too much
tension on the tape at the end of a pass—all of
these affect performance, Any stresses which ex-
ceed the yield point of the tape can cause a perma-
nent set—a physical distortion which in turn leads
to the attenuation or loss of important signals.

Precision is no empty word when applied to the
“ScoTcH"” BrRAND reel. Every detail—design, mate-
rials and production techniques — grows out of
years of careful research and testing by the same
3M research teams who have continually led in
the development of magnetic tapes.

The “ScorcH” BraND Precision Reel 15 ma-
chined of aluminum. Its unique design offers
maximum protection
against tape damage from
handling, while greatly
lowering the moment of
inertia—exerting less stress
in stops and starts, Because
the flanges are precision
machined, they can be held
to a fine tolerance—thicker
at the hub, thinner toward
the rim. These closely
spaced, tapered flanges
guide the tape into a
smooth, even stack. Tape edges are kept perfectly
aligned.

Threading up is easy on you and the tape. The
“ScorcH” BRAND reel employs a precision ground
neoprene ring instead of a threading slot which
can cause distortion of the inner turns of tape. To
thread up, you simply start a turn of tape on the
take-up reel. The neoprene ring, moreover, acts
as a cushion for the innermost tape layers and
guards against distortion from winding pressure
and expansion-contraction stresses.

Flange apertures are reduced to the minimum
compatible with the need for observation and
threading—giving further protection to tape and
ereater rigidity to the reel. Compare—as the
moment of reel decision approaches, a look at all
the facts should lead you to come out In favor
of “ScorcH” BRAND Precision Reels.

Your 3M Representative 1s close at hand in all
major cities—a convenient source of supply and
information. For details on reels and tape con-
structions, consult him or write Magnetic
Products Division, 3M Co., St. Paul 6, Minnesota.

HSCOTCH™ and the Plaid Design  are registered trademarks of M Com-
pany, SU, Paul &, Minnesota, Export: 99 Park Avenue, New York N.Y. In
Canada: Londan, Ontario, & 1960 JA Cu

SCOTCH BRAND MAGNETIC TAPE

FOR INSTRUMENTATIORN
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707

Sixtyv five Purolator filters perform vital functions on the
Boeing 707, Boeing 720, Douglas DC-8, Convair 600 and
Convair 550,
Purolator filters form an integral part of such missiles as the
Hawk, Polaris, Jupiter, Atlas Terrier and Hound Dog.

In Fact, we filter all fluids vital to the proper operation of
aircraft rockets — be they air, fuels, lube oils, or hvdraulic

Filtration
for Every Known
Fluid

3 3§ ¥ R _R_F__ N _F
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Purolafor
filfers .

T 0 FINES 723

fluids. In each case, the Purolator filter is designed specifi-
cally for the job.

Do vou have an engineering development in mind that
would benefit by filtration? We're the world’s largest, most-
diversified maker of filters. In some cases, one of our more
than 2,000 units will do the job. If not —we'll design and
make a filter that will. Let us know your requirements,

PURQOLATOR

PRODUCTS, INC.

RAMWAY, HNEW JERBEY, AND TORONTO, COMNTARIC, S6MNADS

IAI The major mission of reconnaissance specialists and photo interpreters is frequently that of resolving into essence
galaxies of unassimilated visual information for consequent military and scientific purposes. The Westwood Division's |Al system
of information acquisition and inlerpretation links advanced electronic techniques with the superior visual sensing qualities of pho-
tography to acquire, record, transmit, process, integrate, enhance, and—equally important—interpret intelligence information which
heretofore has defied meaningful analysis. Inquiries will be given immediate attention. Scientists and engineers wishing to join in

this advanced work will receive every consideration. Westwood Division, LF Houston Fearless Corporation, Los Angeles 64, Calif.
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nd manufacturing AMF has ingenuity you ca

He designed a
new Interchange
for radio traffic

This AMF engineer, part of an
AMF-U.8. Army team, solved the
problem of trathic delavs and personal
danger in manual re-connection of
jumpers when interchanging IRLF.
transmitters and antennas,

His solution 18 a push-button-op-
erated, coaxial crossbar switching
system, using vacuum switches for
circuit selection., A typical system
consists of 4 transmitter inputs, 7
antenna outputs plus a dummy load,
ina4dx8 matrix that can be mounted
in a 19" rack. It can be controlled
locally or remotely over anv tyvpe of
communication network having a
bandwidth of at least 200 cyveles.

AMF’'s coaxial crossbar switching
system provides 1007 flexibility in
circuit path selection and accommo-
dates power levels as high as 500,000
watts and frequencies up to 30 mega-
evieles, It allows 1009 utilization of
all transmitting equipment. Stubs
are antomatically eliminated.

To insure fail-safe operation,
power 15 reguired for the vacuum
switches only during change of con-
dition. Selection rate: 1 per second,
Operating transmitters are safety-
interlocked to insure a load, There
are no hazards from open wires or
inadvertent application of power to
dead-lined antennas,

Single Command Concept

AMF’'s imagination and skills are
organized in a single operational
unit offering a wide range of engi-
neering and production capabilities,
Its purpose: to accept assignments
al any stage from concept through
development, production, and serv-

ice training...and to complete them,

faster...in

o Ground Support Equipment

» Weapon Systems

« [ndersea Warfare

« Radar

o Automatic Handling & Processing
« Range Instrumentation

« Space Environment Equipment

« Nuelear Researvell & Development

GOVERNMENT PRODUCTS GROUP,
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A cross-section of disciplines directed toward Space Technology Leadership

The technical staff at Space Technology Laboratories is the free world's most experienced group devoted exclusively to advances in
the civilian and military applications of space technology. ® Among STL's strengths is a versatile capability created by a cross-
section of the scientific and engineering disciplines. This enables the technical staff to anticipate and solve new problems in every
area of space technology from fundamental research to complex hardware design and fabrication. ® Today, STL's growth and
diversification are opening up exceptional opportunities for outstanding scientists and engineers. Their talents and training will
bring strength to, and gain strength from, an organization devoted to a single purpose: constant advancement of the state-of-the-art
in the exploration and understanding of space. ® STL invites the outstanding scientist and engineer to investigate the dynamics of

a career in this atmosphere of Space Technology Leadership. Resumes and inquiries will receive meticulous attention.

SPACE TECHNOLOGY LABORATORIES, INC. ro.80x95005A, LOS ANGELES 45, CALIFORNIA

a subsidiary of Thompson Ramo Wooldridge Inc.
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EDITORIAL

Gathering Storm Over Space

One of the major issues confronting the new President
and the §7th Congress will be effective reorzamzation
of the nation’s space program. The Space Act of 1938
was admittedly a hurried answer to the challenge of
the Sovict Sputniks.  For that time, it did about the
best possible job of getting a U.S. space research pro-
gram under wayv quickly as a ulﬂmﬂ:tmt national cffort,
”rmur.r the vears that have imur.d since then have
scen some startling technical progress in space tech-
nology and some cqually startling misunderstanding at
top political levels of the future dividends to be harvested
m both enil and malitary felds from the gallopimg
advance of space technology.

Although the military services had been well along
i developing the basic ingredients for effective space
rescarch long before the hrst Sputnik, the admimstrative
panic that developed in the post-Sputnik era  tem-
porarily shut the door on this cftort in favor of trving
to sell space under the basically false premisc that all
space rescarch must be under civilian auspices in order
to promotc a slogan of space for peacchul purposcs.
As a result, the space ball was handed off to the newly
created National Aeronautics and Space Adnmmistrabion
te: carry on a civiban sweep toward the goal of "peacctul
purposcs.

[t 1s now apparent that the hrst reallv effechive use
of space to preserve the peace lies in the development
and usc of operational satellite svstems for communica-
tions, carly warning and reconnaissance purposcs, and
that these are obviously functions of the military services
rather than of NASA. Tt is also apparcnt that therc
arc already applications of space technology for com-
mercial purposcs, such as communications, weather and
television, that may not properly be the function of a
government ageney such as NASA but belong in the area
of private r:n'rt,r]:trm* Indeed, many mrpt}mh::nﬁ Are Press-
ing hard for the opportunity to develop space systems.

Proper Role for NASA

Thus it 15 now apparent that the original concept of
NASA as handling the total U.S. space effort was a
rather shortsighted outlook, although understandably
se in 1958, and that another basic look at U.§. space
policy 15 urgently required. Both commercial and mili-
tary orgamizations feel strongly that it is their function
to operate various hvpes of uschul space svstems, and
that the role of NASA should be shrunk to that of
basic and exploratory research with much the same func-
tion m relation to space technology that its predecessor,
the National Advisory Committee for Aeronautics, por-
formed in serving the needs of both military and civilian
aviation so successfully for more than 40 vears,

[t is unfortunate that the NACA leadership, which
had been so successful in working effectively with the
military services and civil aviation in basic research and
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advanced development, was ignored at the top of the
new ageney, There is little doubt that ignorance of these
working rclationships with the military and industry
has hampered the effectivencss of NASA as much as
the problems of attempting to shift from a research
organization to an opcrating agency,

There has been growimg resentment in mdustry of
MNASAs trend toward technical burcancracy. There s
alarm in the military over NASA's attempt to duplicate
or take over its already flourishing space rescarch organi-
zations and programs and NASA's lack of rescarch pro-
grams aimmed at supporting development of urgently
requircd military space svstems. Some of these misgiv-
ings are also shared by legislators in both Tlouses who
have been keen followers of the space problem.

Military-NASA Battle Looms

There 1s alreadv a rapidly widening gulf behween
NASA and the military scrvices that sce operational re-
guircments in space, particularly the Air Foree, There
arc indications on the horizon that the military serviees
ar¢ becoming mercasingly determined to air their prob-
lems with NASA before Congress in an cffort to shake
off what they regard as unnecessary technical shackles i
pursuing their own vital [iL"'LL‘]H]'J]HL'I'Il' programs aimed
at space weapon svstems, It 1s also evident from some
blips already appearing on the space scope that the
military services mayv be pursuing a far broader and
much more vigorous program than the tempo envisioned
bv the top level of NASA.

NASA might have avoided some of these pitfalls with

less abrasive approach to its military and industnal
cohorts in the development of space technology,  But
for better or worse, the ageney appears headed for a
showdown with these former partners over who will
be doing what in space programs of the futurc.

It was a hittle too much to expect that either the
leisurely pre-Sputnik Vanguard approach or the hasty
post- "1]111“11!-. decisions w nnl{] produce an cffective long-
term pattern for effective management of space fL‘L]!r
nologv.

With the advent of a new President and a new Con-
gress, plus the mounting pressures for development ot
operational space sy stems as the most promising warning
of an enemy's aggressive intentions, it appears to be a
propitions time to take a basic new look at all of the
facets of the U.S. space program with a view to how
effectively thev are organized to meet our national goals
in this area, A high pnonty excrase of this nature
should have excellent prospects of producing a more
realistic approach to these problems, stimulating a faster
development pace and vielding larger div idends in the
operational use of space for both military and civil
PUrposcs,

—Robert Hotz
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with basically new design features
offering basically better performance!

Here is important news for hydraulic design engineers, The Cornelius Company
is pleased to announce development of a new line of hydraulic motors and pumps
that are lighter, more efficient and more compact. The exclusive, new high energy,
low friction design of this equipment is possible because of Cornelius inventions.
Nine U.S. and foreign patents covering these products have been issued to date.

If you have unsolved problems in hydraulic motors and pumps or aré not
entirely satisfied with the performance you are now getting from your present
equipment, be sure to investigate these new Cornelius products. These new
Cornelius pumps and motors can be tailored to meet your system requirements.

—— —

Pioneers in Pressure Systems for Flight

: ’
THE COMPANY

AERO DIVISION
554 - 39th Avenue N, E. «+ Minneapolis 21, Minnescta

Qualified individuals will find excellent opportunities available in Cornelius engineering and sales departments.
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WHO'S WHERE

In the Front Office

Dr. James Roscoe Miller, a director, Gen-
eral Dyvnamics Corp., New York, Dr. Maller
5 president of Northwestern University,

Kenneth G. Farrar, a dircctor, Douglas
vireraft Co., Inc., Santa Monica. Mr, Farrar
continaes as vice  president-manufacturing.

Dr. M. Edmund Ellion, president, and
Dr. Melvin Gerstein, vice president, Dy
namic Science Enrp., South Pasadena, Calif..
a subsichary of Marshall Industrics.

Robert Young, president and general
manager, Budd Electromies, Inc., Long
Island Citv, N. Y., a suhsidiary of The Buodd
Co., and Jerome L. Strauss, scmior vice pres
ident.

F. Gorham Brigham, Jr., director, finan-
cutl viee president and treasurer, Epsco, Inc.
Cambridge, Mass. Also: Ares G. Bogosian,
manager of Epsco’s Advanced Concepts En-
gmecring Organization,

Arthur H. Hausman, vice president and
director of rescarch, Ampex Corp., Red
wood City, Calf., succeeding Walter T
Selsted, now vice president-cngimeering.

Richard B. Houghton, vice president-en
gincering for the California operations of
Acoustica Associates, Inc

Forbes Morse, a vice president, Waltham
Precision Instroment Co., Waltham, Mass,
Mr. AMlorse continues as president of the
company’s Electro-Mee Division.

Armand T. Audette, vice president-mann-
facturing, and Auvgust C. Kircher, vice pres
ident-design and  development, Allied Con-
trol Co,, Inc., New York, N. Y,

Howard A. Bond, vice president-systems
and development, 511 Division of Dresser
Flectronics, Touston, Tex,

Oscar Ahlers, vice president and general
manager, The Shefheld Corp., Davton,
Ohio, a subsidiary of The Bendix Corp., suc-
ceeding €. Thorpe Thompson, resigned.
Also: Roy Heldenbrand, vice president-oper
at10ms, ml{:rctﬂiug Louis Polk, Jr., rr:.-'-ignul:l.

Lt. Col. Ralph P. Slater, director of m
formation for Mar Force Rescarch Division
of Air Rescarch and Development Com-
mand, replacing Col. Morgan Goodhart, rc
tiring. Mel White, former deputy director
of mformation for Air Foree Research Di
viston, has become imformation ofhcer for
the Accident Prevention Program at UL 5.
Public Health Service.

Honors and Elections

Jacques Allez, president of the Acro Club
of France, has been elected president of the
Federation  Aeronantique  Internationale,
Also: Dr. W, Muri of Switzerland elected
first vice president, and Jean Bleriot of
France re-clected treasurer,

T. K. Vickers, a senior design engineer
at Hazeltine Technical Development Cen-
ter, Inc., has been elected "-.Iitllju'r:s-t Coun-
cilor of the Air I'rafhic Control Assn; he s
the only ATC Councilor from industry,

Jimmie Mattern, pioncer aviator, has been
clected president of the OX-3 Club,

Dr. W. Prichard Jones, British acronan-
tical scientist, has been appointed Visiting
Jerome Clarke Hunsaker Professor of Acro-
nautics at the Massachusetts Institute of
Technology.
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INDUSTRY OBSERVER

> Design proposals for development of the Space Plane manned, winged
vehicle have been submitted to Air Force h}' Lockheed, Hl:.*l':ll'lhlii'_", Hﬂﬂ'il'lg.
Douglas and Convair. USAT hopes to get S20 million in Fiscal 1962 for
studies of the vehicle, which would flv both within the atmosphere and in
space (AW Oct. 31, p. 26).

» Marquardt is studying the technique of scooping oxygen out of the atmos-
phere and liquefving it for storage as a propulsion oxidizer as part of its
feasibility study of perturbation ramijets (AW Ang. 1, p. 78).

> Storable liquid propellants are being urged for the 2,500 mi. A3 Polans,
Sales effort, which runs counter to strong Navv prejudice against liquid
propellants on ships, is based om the technical argument that the range
merease to 2,500 mi. cannot be made with solids within the current size
limits of the missile, Powerplant groups at Acrojet-General, Bell, Reaction
Motors and Rocketdvne are among those urging storable liquids for the A3,

» Bocing Airplane Co. is conducting a study for National Aeronautics and
Space Administration involving possible adaptation of the solid propellant
Minuteman as a launch vehicle tor space probes.

» Dyna-Soar will use a turbine driven by hvdrogen-oxvgen propellant to
produce electrical power.  Hvdrogen and oxvgen will be stored crvogenically
at temperatures just above the liquid state, and the stored h}':]m%_{:n will
w used to cool the vehiele's cockpit and avionics s 5. Bxhaw
] d t | tl hicle’s cockpit and avionics svstems.  Exhaust
products from the turbine will be used for attitude control during flight
out of the atmosphere.

» Air Force plans to continue spending enough money to keep the Air Staft
aware of VI'OL technical developments, despite the decision to base the
next generation Tactical Air Command fighter on a supersonic STOL design
requirement. Some VTOL funds will be spent for company studies, the rest
will be spent for internal USAF studies.

» Magnetohvdrodvnamic cooling of re-entry vehicles and ICBA nose cones
is being investigated by Bendix Svstems Division. Technmique would use
Avweight magnetic material to give a nose cone a magnetic field which
would interact with the surrounding plasma and produce cooling, Principle
has been demonstrated in a shock tube,

» Bell Acrosystems Co. has been invited to join the group of German air-
craft companies—Messerschmitt, Heinkel and Bolkow—which is developing
a multi-engine supersonic VI'OL fighter for the West German air foree.
Representatives of the German firms were briefed recentlv on Bell's progress
with the D-188A, a Mach 2 V/STOL fighter design now in the mockup
stage,

> Navy is rushing tests of gadolinium sclenide, a new thermo-electric
material claimed to have a igure of merit 50 times better than anv previously
known matenal for power generation.  Measurements reported by Research

Chemicals Division of Nuclear Corp. of America indicate a figure of merit
of 0.045 at S00C.

» Douglas may join Piaggio to develop and market a light executive aircraft.
Italian company would manufacture the airplane to keep costs down, and
Douglas would run the sales effort in the U. § and Europe,

» Lockheed OF-104 drone 1s scheduled to make its first unmanned flight
late this month at Eglin AFB, Fla. QF-104 is lown through the drone sys-
tem but with a pilot aboard in current tests at Palmdale, Calif.

"':I '|'{rr.‘ft: NASA UZs shipped to the UL S, from their base at the U. 8. Naval
Air Station, Atsugi, Japan are now in hangar storage at Edwards AFB, Calif.

P [leet of disarmed Soviet [1-28 bombers is used by Acroflot to gather
weather data. The aircraft are based at 11 of the largest Soviet commercial
air centers, including Moscow, Thilisi, Tashkent, Kiev, Irkutsk and Kha-
barovsk.




Bendix design for a zalellite to make 50 different
scigntific measurements which affect ocur life on
earth, and arg Eeys lo man's flighl into space,

NEW ACHIEVEMENTS IN SPACE have been made by Bendix ‘“Reaction

Jets” which helped put capsules in orbit, steer them, and recover them. Now
we offer the “Free Reaction Sphere” which is a new automatic pilot concept
for interplanetary flight. Bendix has also developed highly reliable radio
receivers and transmitters, using our “Selective-Redundancy’ principle, which

open a new era in space communications. These are programs offering new

careers for better engineers and scientists.

BENDIX SYSTEMS DIVISION

ANN ARBOR, MICHIGAN
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‘Revolutionary’
Nuclear Weapon

Space Surveillance

Phony Soviet Labels
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Washington Roundup

A “revolutionary” third-generation nuclear weapon that will make massive-deterrent
atomic and hydrogen bombs and warheads obsolete has been designed but is not being
developed because of the voluntarv U.S. ban on weapons testing, according to former
Atomic Energy Commissioner Thomas E. Murrav. |

This weapon is “primarily anti-personnel in destination and effect,” lending itsclf
to “a new tvpe of nuclear strategy that would be more narrowly military in character,”
Murray said. :

It is the first departure of nuclear weapons technology from the straight line toward
massive megaton weapons, and is “as radically different from the H-bomb as the H-bomb
was from the Hiroshima-tvpe A-bomb.”

Since this weapon would not create suicidal hazards for the country that employs it,
the first to possess it will possess a moral argument that is not possible in the case of
mass-destruction weapons. World sanction against the use of the older weapons would
make the third-gencration weapon a new symbol of strength and the massive weapons
a symbol of weakness, Murrav said. |

In the two-vear hiatus since the U.S, ended weapons tests, the Soviet Union
probably has activelv developed nuclear technology along the lines of the new weapon.
“I must assume that thev have done some preliminary tests of the new ‘fantastic
weapon,” Murrav said. “Such tests could easilv have been carried on without detection.”

Because of this, “our whole stationary nuclear establishment may well be no more
than a Maginot line, behind which we sit in illusorv securityv,” Murray said.

Existence of “conceptual designs” of this new weapon that would have been
carried to the testing stage by now except for the moratorinm was revealed in Murrav's
second open letter to presidential candidates John F. Kennedv and Richard M. Nixon,
Murray said neither had come to grips with the basie issue in the matter of nuclear
tests nor “given public evidence of a full understanding of the essential danger created
by our current test moratorium and by the arms control policies that surround it.”

Murray urged both men to make “a more exact consideration of technological
realities™ in their relations to these problems.

Acceleration of the Rover nuclear rocket program (see p. 32) is being attributed
partly to pressure from Sen. Clinton Anderson, who has been critical of its Progress
for some time, and partlv to the watchful interest of the House Science and Astro-
nantics Committee. NASA's official reason is Atomic Energy Commission’s success
with the ground test versions of the reactor. Much of the reactor work is done at
AEC’s Los Alamos, N. M,, laboratory in Anderson’s home state.

Senate’s Committee on Acronautical and Space Sciences is more interested in
possible duplication between NASA and the Air Force in booster development, particu-
larlv large solid rockets,

No formal investigations are expected before Jan. 1 unless a notable Russian
success brings the space congressmen back to town.

Sen. Stuart Symington has no desire to become Secretary of Defense if the Demo-
crats win the White House. The Missouri senator is a former Air Force secretary and
a specialist in defense legislative affairs. .

Symington’s support of Sen. John F. Kennedy for President after Symington himself
lost a bid for his party’s nomination led manv to believe that he would get the defense
post. But Svmington savs he prefers to remain in the Senate, where he can help push
Democratic programs,

Russia has blocked another attempt to penetrate the mystery surrounding the
latest Soviet air force aircraft.
~ National Acronautic Assn. proposed that publication of pictures of record-breaking
aircraft in the Federation Aeronautique Internationale bulletin be required. This was
an attempt to counter Russia’s use of obscure designations when it claimed new aireraft
records,
But Russia’s FAI member, the Central Aero Club. said many record-breaking
planes do not belong to the club, and the Soviet government would not permit release

of the %:;i{'turrs. I"Al adopted a Soviet amendment making publication of the photos
aptional.

Federation Aeronautique Internationale will hold its 1961 general conference at
Brasilia, the new capital of Brazil, next October,
—Washington Staff
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Space Technology

Orbit Launch, Rendezvous Studies Sought

Marshall Center asks

proposals for six-month

projects; program involves manned space platform.

By Edward H. Kolcum

Washington—Icasibility of launching a manned spacccraft to the moon
from an earth orbit and of automatic orbital rendezvous svstems will be
studied in related National Acronautics and Space Administration contracts
to be awarded within the next few weeks.

Industry proposals for the separate six-month studies are being solicited
by Marshall Space Flight Center. The cost-plus-ixed-fee study contracts are
expected to amount to several hundred thousand dollars, Deadline for bads
on the study of orbital launch operations is Nov. 7, and proposals for

rendezvous studies are due Nov. 21.

Purpose of the orbital launch study
15 to establish design criteria, manpowcer
needs, cost, scheduling and conceptual
data for a manned space station from
which manned lunar landing and cis-
lunar spacecraft can be boosted into an
cscape trajectory.

Studies are to be based on the use
of Atlas Agena B, Centaur and Saturn
C-2 for launching systems into carth
orbit,

Rendezvous project calls for a de-
tatled dehmition of an  automatic
method for demonstrating  rendezvous
of a chasing pavload with an orbiting
target. Atlas Agena B 1s the vehicle to
be used for earth launch, but the svs-
tem must have potential for growth to
be compatible with the Saturn vehicle.

NASA hopes the orbital launch, or
indirect trajectory, feasibility study will
verify preliminary theories I:Imu{:pul at
Marshall which conclude that plane-
tary flights are possible for orbit much
sooner than they will be when launched
directly from earth to the plancts. The
direct earth launch approach has bheen
used in Pioneer satelhtes, but it s at-
tractive onlv for small pavloads.

Orbital Launch Requirements

The advanced nrhitil launch opera-
tion foreseen by NASA could include

a requirement not only for a space sta-
tion from which spacceraft would be
liwunched, but also for a satellite com-
plex of orbiting weather, communica-
tions, reconnaissance and defense svs-
fems.

In the werk speciheations for the
launch-from-orbit study, NASA 1s ask-
mg for detailed analvsis in these spe-
cific areas:
® Propulsion, dchning problem  areas
and recommendations for solution using
an all-chemical propulsion system and
either an all-nuclear or a chemical-
nuclear system. Requirement also calls
for design criteria and promising design

approaches for these engines.
® Vehicle design concepts for a vehicle
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Lumched from orbit with a lunar pay-
load, and equipment arrangement of the
nrhlhng launch platform for a lunar
mission using nuclear, chemical and
nuclear-chemical engines,

e Cost and time cstimates to design,
build and test a great range of equin-
ment, including the orbital launch fa-
cility, spacecraft, equipment to sustain
a  permanent complex  and  orbital
launch vehicles of the three types being
considered.

® Numbers of carth-launched pavloads
and firing rate to put the equipment
into orbit, assuming that roboi mecha-
nisms can be used to mancuver pav-
loads.

T

Satellite Launch Ship

Washington—Navy will ask funds for
a satellite launching ship in its Fiscal
1962 budget request. Several companies
have proposed such ships, and Navy also
has made its own studies,

Feasibility of kianching relatively large
rockets from shipboard was demonstrated
vears ago with the firing of liquid propel-
lant Viking rescarch vehicles. For satellite
work, Navy probably wounld depend on
solid  propellant  boosters,  possibly
launched from a tube in the deck of a
converted ship in much the same way
that Polaris missiles have been lannched
in tests from the USS Observation Island.

In a speech prepared for a Navy
League New York Council dinner, Viee
Admiral W. F. Rabom, Jr., head of the
Polaris Special Projects Office, said that
“much outer space activity will call for
secaborne launching, tracking and  re-
covery om the basis of geography alone.”
His original statement that Navy “has
already authorized an astronantic ship,
to be commissioned next vear to meet
such needs” later was changed to say
that Navy “has plans for” such a ship,
and to delete reference to a commission-

ing date.

® Time to assemble, check out and
launch the orbital system into an es-
cape trajectory using the three propul-
sion systems.

® Schedules for the entire program and
launch rate to meet an integrated
schedule.

® Manpower requirements for orbital
assembly of the launch facility; for as-
sembly, checkout and launch of space-
craft with lunar pavloads; for .I‘i'-.r:mlhx
and checkout of equipment to prepare
the pavload for launch; and for sus-
tamed operations of the launch facility
and associated satellites in the comples.
Biomedical areas largely unanm Or
marginal in existing knowledge are to
he identified.

This study assumes that adequate
cirth launch facilities will be available
to sustain the program. and that nuclear
propulsion will be available by 1967 for
carth  and  space-launched  pavloads.
Power range of nuclear svstems will be

1.000-5,000 nw,
Study Emphasis

Because primary  emphasis will  be
placed on problems of launching space
vehicles from orbit, the study does not
mclude a  requirement for detmled
analvsis or costs of transportation be-
tween ecarth and the orbital station.
Study docs require consideration  of
cmergency  escape, crew rotation, fuel
storage and transfer, cargo and person-
nel  transfer, mmnunnaﬂmm count-
down and checkout procedures, and
rescue after launch from orbit,

The over-all rendezvous problem will
he considered 1 the second study, but
the launch operations study calls for
evaluation of retrieving and  docking
pavloads after thev have been placed
within 500 ft. of the working area.

Two-part goal of the rendezvous study

i5 |]TL]II'IIH'IJ:I"I. design of a rendezvous
svstem and sclection of an automatic
method for joining a  maneuverable
chaser with a target in a stable orbit.

Broad goals of the study are to:
e [istablish pavlead design in enough
detail so that it can be used as a basis
for writing hardware specihcations.
® Develop three-dimensional trajectory
cquations to describe motions of chaser
and target from orbital injection to com-
pletion of rendezvous. Mathematical
cquations will include an error analvsis.
® Outline a rendezvous research and de-
velopment program, including number
and tvpe of vehicles required, launch
rate, payload funding and earliest pos-
sible time in which flight tests can be
made.

Primary mission of the first test flight
will be demonstration of the rendezvous
techniques using an automated system

AVIATION WEEK, Movember 7, 1960

for both coarse and precision (docking)
maneuvers. Mechanical design of target
and chaser requires that they be boosted
out of orbit once thev are connected
to demonstrate the value of rendezvous.
With Atlas Agena B booster, the pay-
loads will be lifted into a near-earth
synchronous orbit with 94-min. penod.
" Study assumes that variable thrust
engines will be available, and that the
chaser pavload will carry active rendez-
vous propulsion.

Study of the rendezvous maneuver
will center around these three phases of
chaser pavload fight:

e Main stage cutoff, including param-
cters for deviation errors of ascent
guidance and fuel economy. Statement
is sought of the optimum altitude, range
to target, velocity and direction of
u']u-t_'ih' in a direct ascent trajectory.
Cutoff parameters for best fuel economy
are to be calculated in an indirect
rendezvous where the orbit of the chaser
must be phased with target orbit.

e Course manecuver, requiring three-
dimensional equations describing chaser
approach  to  target, and equipment
needed to transmit homing data for
course correction. Precise attitude con-
trol svstem design 15 called for, with
specification of nozzle size, number,
location and buming characteristics.
Frror .lmlﬁli will be made of coarse
mancuver equations and hardware and
accuracy and fuel cost will be deter-
mined.

* Docking maneuver, in which mechan-
ical design of the contact arrangement
15 specified and evaluated, hardware at-
titude gmdance appraised and contact
conditions—attitude and relative velocity
—established.

Major problem areas in chaser ma-
neuvering during the rendezvous are
considered to be propulsion burning
time, Hame effects on the target, and
nozzle materials. WASA has ﬁpm:iﬁt-:d
that nozzle arrangements must be such
that electromagnetic equipment can
operate if sensing is to be accomplished
dunng thrust.

These two studies are among 14 fu-
ture |1r{:||+:+:t~. being funded by "-Llnhaﬂ
(AW Qct. 3, p. 32) for the current fiscal
vear under a $3.1 million authorization.

Navy Plans to Begin
Polaris A2 Testing

“’nslungtﬂn—-‘hn and Lockheed
will begin testing the 1,500 naut, mi.
A2 version of the Polans missile from
Cape Canaveral, Fla., this month.

Development fight testing of the
1,200 naut. mi. Al, which has in-
cluded more than 50 launchings, 15
almost complete., It has included 1.
submerged launchings from the fect
ballistic missile submarines George
Washington and Patrick Henry.
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First Photo Shows Agena B Second Stage

Discoverer XVI topped by Agena B—first time this second stage has been used on any
boost vehicle—was successfully launched at Vandenberg AFB Oct. 26 but second stage

tailed to separate from Thor booster, and orbit was not achieved (AW Oct. 31, p 34),
Agena B contained a special experiment consisting of external lights for optical tracking

by camera stations of Smithsonian Institute’s

Astrophysics Observatory. Agena B thrust

is 15.500 1b., length is 25 ft., compared with basic Agena vehicle length of 19.2 ft.  'Weight
with full fuel load is 15,500 Ib, as against previous Agena full fuel weight of 8,500 Ib.

The Aerojet-General frst stage for
the A2 15 30 . longer and several
hundred pounds lighter than the Al
frst stage, and 1t provides half to two-
thirds of A2's added performance over
Al. Hercules Powder's second stage also
is lighter and has greater thrust than
the Acrojet second stage used in the
1,200 mi. mussile.

In the political sphere, the British
government announced an agreement
with the U. 8. to permit basing of Po-
laris subs in Scotland, conhrming Avia-

TioN WEEK's predichion (AW Oct. 51,

p. 25), and immediately ran into eriti-
cism over the question of how much
control Great Britain will retain over

the operation of the submarnnes.

Britain and the U. S. recently revised
their agreement on the basing of USAF
aircraft there to give Britain a stronger
voice in controlling the tvpes of flights
made. This was a direct outgrowth of
the U-2 and RB47 incidents.

Critics charged that basing of Polans
subs in United Kingdom ternitory could
lead to involvement with other POWETS.
Prime Minister Harold Macmillan said
there would be the fullest possible con-
sultation with the U. §. on use of the
subs, but the U. 5. State Department
said the Navv has no commitment to
Britain to confer in advance before
firing missiles in international waters.
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Services Apply R&D Cost Restrictions

New York—First tangible indication
of actual dollar costs of a revised pro-
curement policy on company-initiated
research and development programs is
provided by Grumman Aircratt Engi-
neering Corp.’s third quarter financial
statement,

The policy, first enunciated to con-
tractors by the Air Force (AW Feb. 22,
p. 29), provides that costs of such pro-
grams will no longer be picked up fully
by the services as part of overhead on
military production contracts.

Grumman President E. Clinton Tuwl
told the New York Society of Security
Analysts that the company had ]']-Ll.'.':l'l
required by the Navy to absorb 50% of
such costs—retroactive to Jan. 1, 1960—
for a total estimated reduction in profits
for the year of $514,000,

The revelation sent a nuld shock
wave through fnancial circles since
many analvsts do not specialize in aero-

NATO Receives Variable Sweep Data

Paris—U. S. data on variable sweep concepts have been turned over to North
Atlantic Treaty Organization nations taking part im NATO's VTOL fghter

competition,

company's major stockholders.

agreement on the project.

space companies and were not familiar
with the revised regulation. Thus there
was a tendency to magnify the problem
and confuse company-initiated Ré&D
with all R&D. Government-initiated
programs still are 100% supported.

Towl did not discuss the problem in
detail, but the 50% fgure apparently
referred to an arbitrary average that
Grumman and the Navy had agreed to
for the vear.

Tri-Service Committee

Administration of the regulation has
been assigned by the Defense Depart-
ment to the three services through a
tri-service committee. The committee
maintains a list of 40-50 contractors and,
through one of the individual services,
11n:;u:}ti1h:5 an agreement with each com-
panv on how much company-initiated
R&D will be supported. Agrecments
are short term, usually for a vear,

One of the competitors, Fokker of Holland, is planning to submit a variable
sweep, all-weather VTOL design,  Fokker reportedly will design its project around
work currently being done in this ficld by Republic Aviation, one of the Dutch
Alexander Kartveli, Republic vice president, research
and development, will meet with Fokker officials early next month to reach firm

National Aeronautics and Space Administration officials demonstrated in a recent
Paris meeting that the use of variable sweep wings would yield performance far in

scratch.

above this minimum.

I Instead, what might happen is that the present general operating requirements
would be considered as minimum performance requirements.  In this way, any com-
petitor who wanted to take the risk could submit a project promising performance

Other observers, however, wondered if the program could prevent itself from
being changed—as long as one or more competitors submitted higher performing
projects. Morcover, the NATO VTOL program is aiming for an aircraft to be
I operational within four to six vears. Present NATO GOR for its VTOL hghter

might be pamfully out-of-date by then.

' This whole question very likely will come to a head at a scheduled NATO
|  meeting on the VIOL program in January.
competitors will be asked formally to approve the existing general requirements of
the VTOL program. Competitors who want to see the program reoriented toward
ligher performance standards will have to make their views known at this point.
' West German aireraft group, including Messerschmitt, Heinkel and Bolkow, is
developing a supersonic VTOL fighter for the West German air force (see p. 23).
This group has invited Bell Aecrosystems Co. to contribute its design experience
from the Bell D-188A project, and the German VTOL fighter design undoubtedly
will be an entrant in the NATO competition.

excess of NATO's current general operating requirements for its VTOL fghter.
Aircraft with variable sweep wings could fly supersonically at all altitudes, while
the GOR calls only for subsonic speed at low level (AW Sept. 26, p. 23).

NATO officials close to the VTOL program, however, discouraged reports that
the program’s present general operating requirements might be revised as a result
of the introduction of variable geometry data.
well as its operating costs, might offset superior performance.

In any case, these officials seemed fairly certain that NATO's currently-accepted
GOR for the VTOL competition would remain unchanged. NATO officials say
it would be impossible to scrup all the work achieved to date and start from

The price of such an aircraft, as

At this meeting, as currently planned,
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Affected companies are showing more
concern over how the regulation is be-
ing interpreted rather than over the
principles involved. As Towl told the
analysts: “Many companies were doing
research on anything they could think
of and Uncle Sam just got tired of pay-
mg the bill.”

One debated point has been an in-
terpretation by the services that the
regulation requires that general over-
head be allocated pro rata to rescarch
and development before the sharing
level is negotiated. The result has been
that what companies feel are legiti-
mately allowable overhead costs—execu-
tive salaries, administrative expenses,
cte.—are thus arbitrarily declared nen-
allowable as companv-imitiated R&D.

This arca was referred to here last
week by Dudley E. Browne, vice presi-
dent-finance for Lockheed Aircraft
Corp., during a visit by Lockheed offi-
cials to discuss Lockheed's third quarter
results.

Asked about the Grumman state-
ment, Browne said that Lockheed had
not been 5nhmitting for reimbursement
a flat 10% of its over-all R&D costs.
Though LmLIu.-::d had not completed
negotiations, Browne felt that  this
would put Lockheed in the ballpark as
far as the actual amounts required by
the services,

Industry Squeeze

Browne related this problem to the
general squeeze on acrospace company
profits. If the contractor is required to
assume a I§';ru=| ter share of the risk—more
company-hnanced R&D and more in-
vestment i companv-owned facilities,
for example—and no compensation is
macle m profts, he said, “we're going
to have trouble down the road."”

Grumman's $814,000 R&D write-off
was on a nmine months net profit of
55,589,638 or $2.54 a share on sales
of 5240 million after provision for the
added Ré&D charges. This compares
with sales of 5]‘;'-";' million and profts
of $2,670,644 or $1.21 a share for
the same period last year when de-
velopment costs of the commercial
Gultstream  turboprop executive air-
pline were being written off. Full year
sales of %320 million and earnings of
S7.3 million or $3.32 a share were fore-

cast. Grumman also is evaluating at
Navy request the purchase of some or
all of its Navv-owned facilities. Grum-
man owns about 30% of the land and
buildings at its Bethpage, N. Y., com-
plex but none of its new Peconic River,
N. Y., facility.

Lockheed faced this same situation a
vear ago in respect to its Marietta, Ga,,
plant, but decided against pura:]mf,
(Jne problem has been that the plant
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model of Mirmge III-C, which flew for the first time last month,

oy, e

First Photo of Dassault eruge i Frudu:hun Lme

First photo of Mimage 1T production line at Dassault’s Menignac assembly plant near Bordeaux, France shows first production

By next spring production rate of the supersonic delta wing fighter

15 schedualed at nine aircraft per month., French air foree has placed an imitial order for 200 aireraft. which has also been sold to the

Isracli air force (AW Julv 11, p. 111).

must be sold at original cost by the
military unless 1t s -:IL'LLm_'c! '11.I::|']'.'I]1.I"-.
In the latter case, the Air Force might
have been forced to sell to a higher
bidder than Lockheed, with atrrndun!
disruption of the C-130 Hercules pro-
gram and others, and as a result the
plan has been shelved.

Lockheed reported a third quarter
profit of $5,485,000 on sales of §305.-
221,000, The profit helped reduce its
535 milhen mid-vear net loss—brought
about by extensive  writc-offs  in m
Electra and JetStar programs—to 549 -
924,000 for the Arst mine months of
1960. Chairman Robert E. Gross saud
that the company should do at least as
well in the last quarter and that the net
loss thus would fall below S45 million
for the vear.

Although Lockheed included i the
wiite-off 525 million i anticipated
Electra modihication costs, onlv about
159% of these have been imcurred to
date. Actual costs so far have differed
shghtly from cstimates, but not greatly,
[thm said. Other Bnaneial I‘L]'.!{H‘L"-.
¢ Boeing Airplane Co. reported nine-
month nct income of $16,167.061. or
52.03 a share, almost twice that of the
same period last vear, on sales of S1.-
202,225,286, Contribution of the 707
et transport program  to profts  was
primarily responsible for the improve
ment.  Boeing voted to increase its
quarterly cash dividend from 25 to 40
cents in lien of stock dividends.

e Martin Co., mnce-month sales rose
3% to 5466,295,137 and carnings
28% . to $12.190.994 or S3.95 a share
compared with the same period last
vear,

J Hnrthmp Corp. reported carnings of
57,740,219 or 54.22 a share for its hscal
vear which ended Julv 31. This was
3.6% higher than the preumn vear's
57,325 'HH Sales totaled $233,679,427,

2 decline of 12% from the Previous
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vear total of 5263,034,650. Northrop
President Thomas V. Jones reported
that the company tumed the sales
corner in the third quarter and that the
company's backlog at vear end stood at
$309 million compared to S204 million
the vear hefore.

® Thiokol Chemical Corp. reported that
non-fee bearing contract overrun costs
on MNinuteman continued to reduce
company profits in the third quarter.
Earnings for the nine months of 52.-

663,006 on sales of S124.429 808 were
31% under the same period last vear.

Johnson Rebuts Nixon Space Claim

Washington—Congress set the pace
for America’s achievements in space,
“pulling along a reluctant Administra-
tion,” Sen, Lyndon B. Johnson, Senate
Space Committee chairman and Demo-
cratic  vice presidential - candidate,
charged last weck.

In a statement ssued to counter Vice
Fresident Richard M. Nixon's earlier
claim that the Eisenhower Administra-
tion has led the U.S. to frst place in
space exploration (AW Oct. 31, p. 30),
sen. Johnson said: “Despite efforts to
prove the contrary, the record of Ameri-
cun exploration of outer space is clearly
one of the congressional desire for ac-
tion. pulling along a reluctant Admins-
tration.”

sen. Johnson said Nixon, the Re-
publican presidential candidate, now
clums that the Republican Administra-
tion “long ago recognized we were in
a4 strategic space race with Russia,” vet,
Johnson said, Administration spokes-
men following the launching of Sput-
mk belittled the Russian achievement.

“Viee President Nixon's  carrent
acknowledgment that we have been in
a space race with Russia 15 a belated
recognition of an obvious fact,” he
said. “The sad truth 1s that U.S. prog.
ress i space has been contimuallv ham-
pered by the Republican Administra.
tion's blind refusal to recognize that we
have been engaged in a space and mis-
sile race with the Soviet Union and to
act accordingly.”

Sen, Johnson also said Congress has
had to provide more funds than the
Admmustration requested i order to
expand and accelerate F:rl]liﬂtit missile
programs such as Atlas, Titan, Minute-
man and Polaris, and satellite programs
such as Discoverer, Samos and Midas.

“Administration failure to push the
missile programs and use the funds pro-
vided by Congress fully and prompth,”
he said, “has delaved many of these
important programs and is a  direct
cause of a prospective Soviet three to
one supenonty over the U.§S. m inter-
continental ballistic missiles during the
next several vears, The situation has
been made even worse by recently re-
vealed meptitude and mismanagement
of our missile bas¢ construction pro-
gram, which is currently at least six
months behind schedule,” he charged.

“Despite the scientiic and  tech-
nological successes achieved by U5,
satellites and space probes,” Johnson
said, “the U.S. position of world lead-
ership and [JrL"'-i'tgL has been severely
damaged bv Russia’s spectaculars n
onter space—first carth satellite, first to
orbit the sun, first to orbit the moon,
first to hit the moon, first to photo-
graph its hidden side and first to bring
live animals back from orbiting the
carth. The delavs in our own Project
Mercury now make it appear more
likely than ever that the Russians will

also be hrst to achieve manned space
fight.”
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Air Force Asking $580 Million
For Fiscal 1962 B-70 Program

Washington—Air FForce has asked for
%580 million to accelerate r_lmi'lupmﬂn‘r
of the North American B-70 supersonic
bomber in Fiscal 1962, more than
double the 5265 million—including $55
million released last week—Defense De-
partment has allotted the program for
the current fiscal vear.

With Fiscal 1962 budget submissions
varying from 5% below this year to
10% above, the figure rtquutul could
be cut as low as $350 million, but a
larger budget seems a good prospect
for Defense approval in light of last
week's action.

B-70 funding now is oriented toward
weapon ns.h:m prototypes rather than
airframe test vehicles. There will be
one airframe test vehicle, and a static
test airframe.

In addition, two of a proposed serics
of weapon svstem prototvpe test vehi-
cles will be built, including essential
subsvstems.

First flight for the airframe test
vehicle is scheduled for late 1962, and
the weapon system prototype is to fly
a year later.

Dcpﬂrtmcnt of Defense has been
subject to mounting pressure from
D{_I'IH'.ICT;]E in Congress to angment the
program, which was ::urtu]i:cl last year
tor economy reasons. Congress voted
the additional funds, but Dr:f::n:s{: held
them back until last August (AW Aug.
15, p. 26).

Originally, the Air Force had re-
quested $463.9 million for Fiscal 1961
work on the B-70. This was pared to
%75 milhon. Entire B-70 program was
planned to cost $5.5 billion, with the
aircraft to be operational in quantity
im 1965,

In addition to the 575 million, Air
Force managed to scrape together an-
other $35 million to continue bomb
navigation system development work
by International Business Machines
Corp.

After the summit meeting collapsed
in May, Congress voted 57":}[] million
ibove the PT{.".H!E:FIt': 575 million re-
quest for the B-70. Monev has been
released piecemeal for this program,
along with other extra funds voted by
Congress. First increase for the B-70
was S100 million in August. With the
555 million released last week, the
total available now stands at S265
million.

Another $130 million remains in
additional funds that could be applied
to the B-70, including $100 million for
mterceptors which Defense 15 author-
ized to shift to the B-70 if it chooses.
Indications are that the B-70 program
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will not be allotted any more mones
this fiscal vear.

Work on many key component sys-
tems, dropped last vear with the cat-
back, can now be reinstated. Develop-
ment of the defensive system of radar
acquisition and air-to-air rockets will
be resumed by Westinghouse Electric
Corp., and traffic control system, which
must be highly automated for a 2,000
mph, aircratt, will be developed by
NMotarola, Inc.

Air Force wants to build 12 opera-
tional prototypes to test the feasibility
of the entire B-70 system. Various
concepts will be tried, including mis-
sions as a conventional bomber op-
erating from 70,000 to 50,000 ft., as
the platform for an airlaunched bal-
listic missile, or as a supersonic troop
transport.

Douglas Will Study

Spacecraft Propulsion

Santa Monica—Douglas Aircraft Co.
has acquired a subsidiary named Astro-
power, Inc., to perform research in
clectrical, nuclear and high-energy
chemical propulsion systems for space-
craft.

Astropower 1s an outgrowth of Aero-
Space Technology, Inc., a corporation
formed by pmpulslml researchers Y. C.
Lee and Dr. George Moe and engi-
neering administrator E. W, Smith.
Lee headed the original company and
will remain as president of the Douglas
subsidiarv. Dr. Moe is vice president
and techmical director and Smith 15
vice president-admimistration,

Kennedy on B-70 Budget

Los Angeles—Sen. John F. Kennedy
said last week that the Administration’s
decision to release 5155 million for B-70
development was made “to increase Re- |
publican votes.”

Sen. Kennedy pointed ont that more
than 5155 million was made available
a year and a half ago by Congress in
the Defense appropriations for Fiscal
1960. OFf the 5345 milliom voted for
the B-70 for Fiscal 1960, the Admin-
istration impounded 5195 million and
allowed the Air Force to spend only 5150
million, he said.

The Democratic presidential candidate
observed that “51.1 billion voted for de-
fense purposes by the Democratic Con-
gress was impounded in July by the Re-
I publican Administration and nearly 5400

million remains impounded. "

Operations of the new hrm will be
governed by a board of seven directors
representing Douglas and  the three
founders of the original corporation.
By virtue of its stock holdings, Douglas
owns a controlling interest in Astro-
]]L'I"n"l."ﬂ[.

Research and development of elec-
trical propulsion techniques by Astro-
power will cover ion engines, heavy
charged particle engines and thermal
arc plasma engines. Projects involving
solid-state devices and energy conver-
sion equipment will use advanced
thermionic and thermoelectric tech-
NIQUES.

Lee said he expects that by the end
of the hrst year of operation Astro-
power will have a staft of about 100
scientists, engineers and technicians.
Plans for facilities and equipment are
being drawn up and will be announced
later, he said. Lee 15 a consultant to
the propulsion panel of the Scientific
Advisory Board of the Air Force and
is a member of the Research Adwvisory
Committee on Electrical Energv Svys-
tems n  National Aeronautics and
Space Administration. In 1947 he was
selected to direct the design and con-
struction of a supersonic wind tunnel
for the University of Southern Cali-
fornia. Lee was manager of the Acro-
jet-General  Advanced Research and
Products Division at the time of his
recent resignation. He is noted for
his studies in the helds of advanced
propulsion, high-temperature materials,
aerodynamics and combustion dynam-
1CS.

Dr. Moe was technical director of
Aerojet’s Astronautics Laboratory.

Recycled Water Drunk
During Six-Day Test

Washington—Navy medical service
officer has completed a six-day expen-
ment to demonstrate a urine recovery-
purification system which could be used
in a manned spacecraft to save weight.

Capt. Roland A. Bosee, director of
the "-Jw s Air Crew Equipment
Laboratory in Philadelphia, for six days
drank no other liquids but his own
urine purified by a General Electric
high temperature oxidation device.
GE's Missile and Space Vehicle Depart-
ment said test results were processed
last week, and Bosce suffered no adverse
effects from drinking about two quarts
of purified urine each day over the six-
dav penod.

Bosee plans to combine the metabolic
waste purifier with an oxygen recyel-
ing apparatus to determine the effects
in an extended space mission. Systems
have potential application for nuclear
aircraft, as well as for spacecraft, to
save the weight of water supplies on
long flights.
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EXPLORER VI satellite package is subjected to vibration test at left.

Space Technology

Instrument l:n!umn is assembled at ngil .

Explorer VIII Mapping the lonosphere

Washington—Successful launch and
operation of the Explorer VI satellite
has given scienbists a fArst chance to
sample the upper ionosphere directly,
which could result in new design theory
for long-range communic: 1Tum- svstems.

The 90-b. battery- -poweTcd |LtL]ﬁ|“-.
wis launched by a Juno 11 vehicle :
12:24 a. m. EST Nov. 3 from 'L',';||.}L
Canaveral, I'la.  Containing cight ox-
]}L'rnm,'lll_'-., the satellite consists of two
truncated cones fastened to a eviindnical
center section. [t s expected to trans-
mut data for about three months

'he apogee of 1.423 mi. and peri-
gee of 258 mi. will kike the instruments
through the upper lavers of the ono-
sphere, which merges with the exo-
sphere at an altitude of about 500 .
Initial perniod was 112.75 min.,

Although  the '|:|r||1|;|.n objective of
Fxplores VI is direct lonospherie sam-
pling, the satellite also has been de-
signed to measure static clectnoity ac-
cumulation on its surface, studv micro-
meteorites, and establish the altitude
of the hase of the exosphere.  Satellite
structure 1s alummum, mstead of the
glass fiber used for Explorer VI, so that
t]IL static charge can be me !"-.E'IEU.]

Explorer VI pavload consists of
these experiments:

* Radio frequency impedance probe, to
measure electron concentration 25 times
cach second. WValue will be electron
concentration surrounding the satellite
to establish the relationship of capaci-
tince to free space data,

® Single-grid ion trap, using scnsing
techniques similar to  those used in
vacuum tubes to measure 1on concentra-
tion and mass distribution, Grnid 15 1n-
sulated from the satellite skin.
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¢ ['our multiple-grid ion traps, unin-
sulated, to evalvate effects of the plasma
sheath on 1on data so scientists can
compare this with data from the in
sulated single-gnd trap.
e Langmuir probe, to measure electron
tempernaturc.
¢ Electric field meter measuring aceu-
mulated charge on the vehicle skin.
o "'Hleleum’ft photomultiplier meas-
uring light energy and crosive cffeets
of micrometeorite impacts,
® Nicrometeorite microphone, consist-
mg of two sound boards to measure the
frequency and  momentum  of  micro-
metcorite impacts.
¢ Four thermistors to measure skin and
mtenor temperature measurements,
IZight packs of mercury batteries ar
expected to provide power for contin-
uous operation of all but one expen-
ment for three months. The feld

ELECTRIC FIELD METER P
R F IMPEDANCE PROBE :

meter, because of its large power drain,
will be operated on ground command s
minutes of each 100 min. of orbit.
Pavload contains a single telemetry/
ImLng transntter upe_ritmﬂ 01 IHH
me., with a lincarly-polanzed quadn-
loop antenna.  The satellite 15 being
tracked bv the Minitrack network.

The National Aceronautics and Space
Administration L'-u.[:l:_rl:luc_tit 15 managed
bv Goddard Space I'light Center, which
designed and  built E]u. experiments.
E’:]_‘Jcr:ul packaging and launch opera-
tioms  were accomplished by Marshall
Space Flight Center.

Two final nmussions remam for the
Juno Il launch vehicle, both scheduled
between February and April next vear.
Three vehicles, one a backup, are avail-
able to launch an orbiting gamma rav
telescope, designated pnlr: u:l S-15, and
a1 11?[!”‘:.1]!':(.”{' beacon satellite, S-45.

— SINGLE GRID ION TRAP

B I CROMETEORITE
AN ENERGY DETECTOR

MULTI-GRID ION TRAP!

LOCATION of eight experiments in Explorer VIIL. Satellite weighs 90 Ib.
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Rover Advanced to Flight Engine Program

Washington—5Success of Kiwi reactor
tests has resulted i re-evaluation of the
Rover nuclear space propulsion program
and a decision to go directly into de-
velopment of a Hight test engine.

Decision by National Aeronautics
and Space Admimstration and Atomic
Energy  Commussion  ehminates  the
planned interim step of an engine pre-
liminarv design  studv, which would
have taken at least six months to accom-
plish.

Invitation for proposals will go to
prospective bidders in about a month,
with bids expected two months later,
and a multimillion dollar research, de-
velopment and fabrication contract will

KIWI-A3 nuclear rocket reactor is tested at Atomic Energy Commission’s Nevada test
site.  'White exhaust plume at right is buming hydrogen gas which is heated to high
temperature by uranium-235 which is fissioning inside the reactor. Larger exhaust plume
at left, behind reactor, is made by JATO smoke pot; purpose is to aid sampling aircraft
in following the hydrogen clond. This test of the reactor, developed by Los Alamos

be awarded about a month after bids
are received.

NASA and AEC said proposal re-
quests will be solicited from all qualihed
contractors. Because reactor fuel will be
liquid hvdrogen, it 1s expected that com-
panies with experience in the hydrogen
held will be asked to compete for the
Rover job.

Potential bidders include  Aecrojet-
General Corp.,, General Electric Co,,
Marquardt Corp., Pratt & Whitney Air-
craft, Thiokol's Reaction Motors Divi-
ston, and North American Aviation’s
Rocketdyne Division.

Most recent Rover test, using hydro-
gen gas fed at high pressure to fuel the

Scientific Laboratory for AEC and NASA, was made on Oct. 19.
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Kiwi-A3 reactor, resulted in a success-
ful full-power, 15-min. run at the
Jackass Ilats, Nev., test site Oct, 19.
Next Kiwn test will be the fourth and
will use liquid hvdrogen fucl.

In the active nuclear rocket program,
Aerojet-General's Aetron Division won

an AEC contract last week for architee-

tural and engineering services for a
Rover test stand at Jackass Flats. The
downward-fring cell will cost $7-5 mil-
lion and will be built largelv of alumi-
num allovs. Kiwi tests have been up-
ward-firing for design simplicity.

The Rover nuclear propulsion svs-
tem is expected to be flight tested as an
upper stage of a Saturn vehicle.

Determination to skip the prelimi-
narv design studyv cancels a proposal re-
quest issued Aug. 19 by NASA. Six
firms responded to the inwvitation, but
ne award was made. Program evalua-
tion, and decision to make an early
selection of a hardware contractor, were
made by the joint NASA-AEC nuclear
propulsion office, established Aug. 31.

Change in the Rover program does
not affcct NASA and industry studies
on requirements for nuclear rocket
flight testing. In addition to its 1n-
house program examination, NASA has
funded separate six-month studies now
under way by Lockheed Aircraft Corp.
and the Martin Co. on test system de-
sign, development programing, test and
tracking facilitics, safety factors and
schedules. Lockheed and Martin studies
are part of the Reactor In-Flight Test
Svstem (RIFTS).

INASA savs a nuclear upper stage has
twice the pavload-carrving potential of
a chemical rocket, and nuclear engines
are leading contenders for deep space
missions requiring heavy pavloads.

Orbital Test Planned

In the nuclear space propulsion pro-
gram, AEC develops reactors, and
NASA develops the non-nuclear com-
ponents and assembly.

Nuclear rocket engine is expected to
be tested in an earth orbit as the second
stage of a Saturn vehicle. Saturn would
carry a comparatively low-thrust, low-
power nuclear system which would be
started after it was in orbit, First flignt
engine probably will have a specific im-
pulse of about 700 sec., with reactor
power of 200 mw.

Liquid hvdrogen, heated to gas and
accelerated through a nozzle, will pro-
vide the propulsive exhaust stream and
also will be used for nozzle coolant.
Water has been used for nozzle cool-
ing in Kiwi tests, but the next run, wit!m
liquid hydrogen as the working fAuid, is
expected to include a test of cooling
with liquid hydrogen.

Nuclear and electric engines (AW
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Oet. 31, P- 28) are attractive because
of their capability to produce higher
specific impulses than all-chemical pro-
pulsion svstems. Chemical rockets have
optimum specific impulses of less than
00 sec; nuclear engines, about 1,000
sec,, and electric engines as high as
10,000 sec.

In long-range mission studies, NASA
has translated specific impulses into pav-
load capabilities for planetary explor-

tion. One of these, a round trip to
Mars, concludes that a nuclear rocket
can carry ahout seven tumes the pavioad
of an all-chemical vehicle, and an elec-
tric rocket can carrv about 10 times the
chemically powered vehicle pavload.

Nuclear rocket has thrust-to-weizht
potential approaching one, and NASA
15 evaluating Rover as a possible booster
in the Nova svstem (AW QOect, 10,
p. 20).

Gen. Bradley Urges Correction
Of Costly Procurement Mistakes

San Francisco—Air Force and indus-
trv still are making too manv mistakes
m  procurement  practices, and thesc
must be corrected to comply with con-
gressional orders on cost control and to
keep USAF's  operational  capability
from bemg damaged, Lt. Gen. M. E.
Bradlev, Jr., deputv chief of staff for
matenel, has warned.

Although much has been done in
recent months to bring costs into line,
USAF still has a number of “problem
catcgories” and s stll  encountering
a “so-what athtude™ among some con-
tractors, Gen. Bradlev said.

Congress  has  ordered Defense
Department to report by Jan. 1 on
improvements made in cost control and
has said it will call contracting officers
to explain any case where mismanage-
ment was evident,

“T'he Congress has put us on notice
that 1t expects us to do a far better job
of procunng defense hardware,” Gen.
Bradley said. “Us means vou and me
mdustry and the Air Force. As far as
| am concerned, their desire 15 a direct
order—and 1 and mv associates intend
to act accordingly.” Gen. Bradlev's
remarks were made i a speech deliv-
cred for him  before an  Acrospace
Industries Assn. meeting by Col, A. |
Dreiseszun, chief of the contracts
admmstration branch of the Direct-
orate of Procurement and Production
m  LSAIY Headquarters.

Gen, Bradleyv listed these “problem
categories”:

e Over-statement of costs in incentive
tvpe contracts. “In far too many
mstances for it to be coincidental,
target prices in incentive contricts have
been too high, and excessive underruns
have resulted,” Gen. Bradlev said. “In
some  cases, such  over-pricing  has
amounted to as much as 15-20%."
This has resulted from contractors’ use
of “low quantity prices when high
quantitics would be purchased; from
using other than current experience;
from anticipating such things as in-
creased labor costs, increased engincer-
ing costs, or increased material costs;
from anticipating design changes when
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m fact no such changes were in the
offing.”

® Use of nnreasonably low target figures
on cost-plus-ixed-fee contracts “in order
to get a foot i the door.” These low
target higures “have resulted in excessive
overruns—and the government has often
had to pav through the nosc for some
of its most vital progmams,” Gen.
Bradlev said.

e Decisions on “make-or-buy.” Com-
panics have subcontracted, but often
“sclected the wrong items to buv and
the wrong ones to make,” Gen. Bradlev
said, leading USATF into “some sad
expericnces. Manufacturers  “have
tooled up and made components which
thev could have obtained more cheaply
from another source™ and “at the same
time, . . gone out and bought parts
which thev could have manufactured
at less cost with no unwarranted dran
on production or engineering capabili-
tics,”

® Choice of types of contracts which
primcs write with subs. USAF carefully
studies  all  circumstances  before it
decides what tvpe is best for the
government to write with a  prime
contractor—cost-plus-fixed-fee, cost-plus-
incentive  or  fixed-fee-plus-incentive,
Gen. Bradlev smd. “Primes should take
the same attitude the Air Foree does
in  these situations,” he said, “The
decision should be governed not by
what the subeontractor wants, but hy
what i1s best for cost control and for
the government,”

e Use of too manv sole source subcon-
tracts. “Efort on the primes’ part—
real efort—could in mv opinion  at
least halve the number now being
used,” Gen. Bmdlev said. Concentra-
tion on competition would cut costs
and spreacd the business. “Then, when
vou really get down to the point where
no competition is practical, two things
should be done—really give the cost
breakdown a hard look bv vour best
experts, and  document the enhire
situabion as  to reasons, cfforts and
actions to protect the interests of the
government.”

® Pricing of spare parts. A change in the

method of d:,'h‘l'ﬂllinlﬂg the mitial Jari-
vision of spares has resulted in buving
m smaller increments, but pnong of
spares still is “a subject of great con-
cern,” Gen. Bradlev said. “What |
have said about :n'cﬁ:ﬂtiﬂg with TL'l'E:LJE:l
to fxed price and cost-plusancentive
contracts for weapon systems applics
equally to spares.” he said.

e Contractor attitede, Some are making
all-out efforts to reduce costs, but others
“take the so-what attitude and do noth-
ing,”” Gen. Bradley smd. “I'm not
trving to preach ethics or patriotism,”
he said, “but T do want to go on record
as saving we can identifv those that arc
cooperating and those that are not.”

Discussing steps that USAF is taking
to correct these prablems, Gen. Bradley
sald a close look is being taken at per-
formance of companies with cost-plus-
hxed-fee contracts to “mnsist that target
costs be much more realistic.”” “Score
sheets”  will be  compiled to  sec
whether an individual contractor “con-
sistentlv. overruns on  cost-plus  and
underruns on incentive, 7 he said,

On hxed-price-plus-incentive  and
cost-plus-incentive contracts, “we  are
going to take a close look to And out
whether or not excessive underruns arc
apparent.”  USAF  will insist “even
more vigorouslv™ that mcentives are
ecamed on the basis of improved man-
agement and engineering and not as a
result of overstated prices, Gen, Bradley
warned.

Contract Changes

Several changes in incentive contracts
are being tried to include such factors
as meeting delivery dates, improving
performance  criteria and  increasing
rehability, rather than simply saving
dollars, he said.

USAL also is considermg injecting
value analvsis clauses into contracts.
Using a companv's defimtion, Gen.
Bradlev descrnibed value analvsis as “the
process of studving objectively  every
item b0 be  purchased, standard or
special, and  eliminatmg  everv  cost
factor which does not contribute to the
value or usefulness of the item.”

To improve its own contracting pro-
cedures, USAIY last summer reduced
contract management from nine Air
Materiel arcas to  three centralized
regions, reducing  manpower  “while
actuallv.  improving  our abilitv  to
manage,” Gen. Bradlev said. It also has
taken steps to better educate procure-
ment othcers i pricing and contract
administration.

He asked mdustry “to do some soul
and corporate bodv searching— and take
action to help m the all-out cost con-
trol drive.” Progress 1s being made by
hoth sides now, the _I:r:,L:::wr;ll'sﬁm'u.r,l~ “but
I am absolutely sure there 1s room for
more belt tightenmg.,  That 15 what
I am now asking for.”
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Bneing-Vei'l 107 Model Il Makes First Flit

Boeing-Vertol 107 Model IT makes its first flight outside Boeing Vertol Division’s Plant 1 at Morton, Pa. In-rig. ground and stability tests,
aithorne resomance tests, hover and slow forward flight tests have been made for a total of more than 10 flight hours, The converted
YHC-1A is presently being prepared for five hours of in-the-field flight testing at Boeing-Vertol's Flant 2 at Philadelphia International
Airport. Purpose will be to obtain strain gage data on rotor blades. Gas turbines are two General Electric CT58-100s cach rated at
1,050 shp.; dynamic svstem is uprated to 2,500 shp, (AW Sept. 26, p. 23).

Advisory Procurement Role Urged
For Business and Labor Agencies

Washington—Advisorv  participation
by Commerce Department, Labor De-
partment and the Small Business Ad-
munistration in military  procurement—
in view of its vast impact on the na-
tional cconomy—is urged in a Joint
Congressional  Feonomic Committee’s
defense subcommittee report.

Noting that militarv  procurement
over the %] scal 1950-1959 period totaled
over 5228 hillion, the subecommittee,
headed by Sen. Paul Douglas (D.-111),
commented:

“The use of the great military ex-
penditures as an economic tool has not
fully been exploited. Though there are
areas of chronic cconomic distress n
manv states, the state of California, n
IMiseal 1959, received 24.3% of the
total, or as much of the procurement
dollar as the next tour largest recipient
states and as much as the 37 smallest
recipients,”’

The subcommittee also recommended
that Commerce Department be given
“definite authority of approval” over
Defense Department surplus property
disposals, cstimated at 55-10 Inlhon
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annually, with a net return on sales of
less than 2%, “Nany of the sales have
a serious impact upon portions of the
ceonomy, }.'L't the Commerce I'h']:-nrt-
ment, which is charged with responsi-
bilitv of miding, fostering and assisting
husiness, 15 in an advisorv position to
Defense Department with respect to the
conduct of surplus sales,” the report
said.

[n the patent field, the subcommittee
called for uniform legislation applicable
to all government contracts and “based
upon the principle that government ex-
pense  creates  government  property.”
Since the major portion of military pro-
curcment is bv negotiation, rather than
the fullv competitive, free enterprise
concept, the subcommittee observed,
“it 15 apparent that subjective decisions
by procurement ofhicers have a heavy
impact for good or ill upon the national
cconomy. . . . It must be concluded that
public expenditures are creating vast
new public domains which should be
made available under government diree-
tion to all as a watter of right and for
the expansion of our cconomy.”

The subconunittee proposed estab-
lishment of a “consohidated agencyv™ 1n
the office of the Secretary of Defense to
manage all common supply items and
activities, This would mclude transpor-
tation—but not Militarv Air Transport
Survice which has a mmlitarv strategy
role—and components used in end items
by cost-plus contractors, as well as the
militarv agencics.

The consolidated agency, the sub-
committee sad, “should have control
of all facets of common supply manage-
ment from requirements deternunation
throngh procurement, transportation,
storage, issnance, utilization, and sur-
plus disposal.”

In a statement accompanving the re-
port, Sen. Donglas and Rep. Thomas B.
Curtis (D.-Mo.), ranking minority mem-
ber of the subcommittee, cstimated that
“hillions of dollars” could be saved
through the consolidated management,
more extensive use of competitive id-
ding, “a genuine standardization pro-
gram to substantially reduce the millions
ot items now valued at over $44 hillion
in the supply svstems, and . . . a real
utilization program with centralized au-
thority . . . so billions of dollars’ worth
of excess property were used, or made to
do, and not declared surplus while the
same or like items are being purchased
by other agencies,”
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iIn multi-channel

recording systems
there IS

n Ot h | n g n e W e r It’s no wonder this recorder has been chosen

for today’s most advanced telemetry and computer systems. Providing the highest precision and

proven reliability, Brush’s newest oscillograph instantaneously displays eight 40mm channels of

analog data, plus two event markers. Sharp, easy-to-read traces on rectilinear coordinates. Accurate
resolution of all signals and positive interpretation of amplitude is assured with 13 electrically
controlled, precise chart speeds. All functions are operated by pushbutton and may be remotely
controlled if desired. Unique auto-load system locks unit in any position for greatly simplified
chart changing . . . without disturbing the styli. Take advantage of industry’s most advanced

techniques in this space-saving vertical panel oscillograph. Get all the facts. Call, write or wire.
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only
Brush
fills all

requirements for
multi-channel, multi-purpose
[ECOTTARTS 110 e st st s ..

Brush versatile recording systems provide the answer. Whether your requirements call for this
“pull-out”, horizontal model for convenient annotation and reading . . . or the newest in vertical
panel recorders . . . you'll find all of the known refinements in the art of recording by direct writing.
Rectilinear presentation gives clear, uniform, reproducible traces for precise readout. Up to 16
chart speeds are selected by pushbutton; jam-proof transmission provides quick response. Inter-
changeable “plug-in"’ signal conditioners permit four vital functions in addition to amplification—
high input impedance, zero suppression, attenuation and calibration. Event markers, internal timers,
remote control and chart take-up are some of the available accessories. Check these advanced record-
ing systems for yourself and you'll see why no one is as qualified as Brush. Write for complete details.
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The hardenability of an alloy steel is
usually measured by the depth to
which the steel will harden under
specific conditions of heating and
cooling. One of the most conclusive
methods of determining depth hard-
ness is the end-quench hardenability
test (ASTM A255). In essence, this
test 1s as follows:

A 1-in. round specimen, approxi-
mately 4 in. long, is heated uni-
formly to the proper quenching
temperature. The specimen 15 re-
moved from the furnace and placed
in a bracket; then a jet of water at
room temperature 1s played on the
bottom face of the specimen without
touching the sides. This water jet 1s
kept active until the entire speci-
men has cooled. Longitudinal flat
areas are ground on opposite sides
of the piece, and Rockwell C
readings are taken at 1/16-in. inter-
vals. The resulting data are plotted
on graph paper, with the Rockwell
C values as ordinates and distances
from the quenched end as abscissae.

Experiments have shown that the
points on the hardenability curve
approximate the cooling rates at the

centers of quenched rounds of vari-

KNOW YOUR ALLOY S5STEELS...

This 15 one of a series of advertisements dealing with basic
facts about alloy steels. Though much of the tnformation is
elementary, ive believe if will be of interest to many who way
ind i wseful to review fundamentals from fime lo time,

Determining the Depth-Hardness of Alloy Steels
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ous sizes; and that the hardness
values at the centers of these rounds
will correspond very closely with
those shown at points on the end-
quench hardenability curve.

In general it may besaid that when
end-quench curves for different steels
approximately coincide, these steels
can be treated similarly for equiva-
lent tensile properties in sections of
the same size.

A study of hardenability curves
reveals that depth-hardness depends
upon the amount of carbon present,
the alloy content, and the grain
size. Manganese, chromium, and
molybdenum are the chief elements
that promote depth-hardness, while
nickel and silicon help to a lesser
degree. 1t should be noted, also, that
phosphorus promotes depth-hard-
ness, while sulphur has a negative
effect. In normal low-phosphorus
and low-sulphur steels, the two
elements neutralize each other,

o CETE

{ This series of alloy steel advertise-
ments 15 now available as a compact

| booklet, "Quick Facts about Alloy |
Steels."”" [f you would like a free copy, |
please address your request to Publi- |
caltons Department, Bethlehem Steel
Com pany, Bethlehem, Pa.

BETHLEHEM STEEL COMPANY, BETHLEHEM, PA.

Export Sales: Bethlehem Steel Export Corporation

BETHLEHEM STEEL
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Bell's Hlgh PERformance NAvigation System — symbolized.

HIPERNAS!?

It can pinpoint a long-range missile on target. Guide a
satellite or space ship to any point in the universe.
Regulate the predetermined course of a surface vessel
or submarine to any spot on the seven seas — by any
route, however circuitous.

In manned vehicles, it will give exact position — even
without an atmosphere — independent of gravity, sea,
wind, and weather conditions — without fixes on hori-
zon or stars — after days and weeks of travel.

This is Hipernas, a self-compensating, pure inertial
guidance system developed by Bell's Avionics Division.
Designed for the U.S. Air Force, Hipernas 1s so versa-

tile that a whole family of related systems has been
engineered for application in any environment — sea,
sky, or space.

The system introduces new Bell BRIG gyros. Its
accelerometers and digital velocity meters are already
operational in missile and space guidance systems.

Hipernas — and many other systems such as the Air
Force GSN-5 and the Navy's SPN-10 All-Weather
Automatic Landing Systems — typify Bell’s capabil-
ities in the broad field of electronics. This diversity of
activities offers an interesting personal future to qual-
ified engineers and scientists.

BElLI A EROSYSTEMS coMPANY

BUFFALO S5, N.Y.

DIVISION OF BELL AEROSPACE CORPORATION
A TEXTRON COMPANY

Alitalia, SAS. Swissair Plan D(-8
Retrofits to Boost Nonstop Range

By Cecil Brownlow

Geneva—At least three European
Douglas DC-8 jet transport operators—
Swissair, Scandinavian Airlines System
and Alitalia—are planning major ret-
rofits during the passenger-slack winter
season to boost the aircraft’s range and
ensure nonstop transatlantic  fights
under all conditions.

Specithic fuel consumption of DC-8s
delivered to the airlines thus far 1s
higher than the guarantees ornginally
established by Douglas and make inter-
mediate StOps necessary on westbound
flights with high payloads against strong
winds.

SAS and Swiassair DC-8s are pmurul
bv Pratt & Whitney JT4A engines:
Alitalia’s by Rolls-Rovee Conway bypass
turbojets.

Swissair, in its  winter schedule
beginning Dec. 3, is dropping all
thoughts of nonstop jet flights to New
York, funneling its DC-8s through
Lisbon, a regular terminal, and Shan-
non, Ireland. Refueling flights through
Shannon will be abandoned next sum-
mer after the initial step in Swissair's
retrofit campaign has been fully com-
pleted,

SAS and Alitalia are continuing to
schedule nonstop flights from Copen-
hagen and Rome to New York but
program in refueling landings at Prest-
wick, Scotland, and Gander, Newtound-
land, respectively when high load
factors and adverse weather conditions
dictate.

Fourth Operator

A tourth BEuropean DC-5 operator,
KLM Roval Dutch Airlines, said last
week that the reduced range has not
affected the nonstop ‘.L}‘lf_illllﬁ_ F}li["l.‘l.tll'l
Amsterdam and New York, which :
3,634 stat. mu. 1s shightly shorter l'h.m
the 3.922 mi. between Zurich and New
York and the 3,545 mi. between Copen-
hagen and New York.

A KLM spokesman said the airline
15 “extremely satished” with the air-
craft’s  performance and  passenger
.'II'.I[}L'J'E] to date,

Swissair and SAS, whose jet main-
tenance programs are closcly  coordi-
nated. will conduct the DC-S retrofit
program on & jomnt basis.

Iirst step, to begin around the first
of next month durmg regular major
overhaul cveles at Arlanda Jhnr]';nurr’r near
Stockholm, will be the installation of
additional fuel tanks along the leading
cdge of the DC-8 wing capable of carry-
Ing approximately ﬂ*:-ﬂ U. 5. gal. of
FLIL] I'he installation will add an esti-
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mated 2.3 tons to the aircraft’s over-all
weight, but Swissair spokesmen say this
will not necessitate any decrease in
DC-8 pavloads.

Cost of the retrofit for Swissair's
three DC-8s and SAS’s seven, which
should boost the range to company
guarantees, will be largely borne by
Douglas.

Second step, planned for the 1961-
1962 winter season, calls for modifhca-
tion of the aircraft to conform with
recent Douglas proposals in which the
leading quJL of the wing 1s qhtrp-;md
and wing chord is extended 4% along
the entire span to improve range, speed
and pavlead (AW Oct. 24, p. 41).
Douglas estimates that the modification
will merease the DC-8's specihe range
bv as much as 5%.

Cost, estimated at between 5200,000
and $300,000 per aircraft, probably will
be met by the two airlines if the initial
fix succeeds in extending the aircraft’s
range to meet or exeeed company
guarantees.

Swissair will begin rescheduling non-
stop transatlantic flights next summer,
although all but two of its planned 14
weekly round trip flights to New York
will still stop at Lishon, a major trafhc
source for the airline during the tourist
SCASOT.

Alitalia plans to begin immediatelv
to modifv HIL wings of the three DC-8s
it now has on hand. Work on the first
aircraft to be pulled from service s
scheduled to get under wav next week
m Alitalia’s mamtenance headquarters
at Rome's Ciampino  Aidrport.  An
additional fve DC-8s on order by
Alitalia will be delivered with the modi-
fied wing installation alreadv in place.

News Digest

Continental Motors Corp. and Rolls-
Rovee, Ltd., have signed a license agree
ment giving Rolls-Rovee exclusive n':rhh
for HH. mh_ of all Continental le_mf[f
piston cngines and spares in Europe,
and for Rolls-Rovee-built Continental
engines in Austrulia and New Zealand.

North American T-39 twin-jet utility
trainer has arrived at Eglin AFB, Fla,,
for allaweather testing in Air Proving
Ground Center's chimatic laboratorv.

Aeronca Manufacturing Corp. plans
to acquire, through an exchange of
stock, a controlling interest in Flight
Refueling, Inc, a Baltimore company

involved in the production of fueling
equipment and in the development of
missile and nuclear components. Pro-
posed acquisition has already been ap-
proved by the directors of both corpora-
tions and now must be approved by
Flight Refueling stockholders.

Northern Ordnance, Inc., has a $20.4
million contract for added production
of Mk. 10 Terrier missile-launching
svstem, to be mmstalled on 1]11'1'- in the
Fiscal 1961 shipbuilding program.

Fairchild Engine & Airplane Corp.
has a 51,083,530 contract for continued
work on the SD-5 Drone surveillance
svstem.

Dr, Edward R. Sharp, 66, who super-
vised construction of Ames and Lews
Laboratones for the National Adwvisory
Committee for Aeronautics. will retire
at the end of this vear as director of
National Aeronautics and Space Admin-
istration’s Lewis Research Center, Sharp
has 45 vears of service with the Navy,
NACA and NASA.

Aetron Division of Aerojet-General
Corp. has been selected architect-engi-
neer for saturn static test facility at
Marshall Space Flight Center. Con-
struction contract for the 510.5 million
stand will be awarded in seven months,

Martin Co.'s Research Inshitute for
Advanced Studies and Air Force
launched a 200 ft. balloon carrving a
100 1b. double ionization chamber .ma:l
tLILmLIu package from Holloman AI'B,

. M., to a 112,000 ft. altitude n a
|:ar[1grun1 to count and determine origin
and variations of heavy cosmic rays.

TWA Jet Financing

Trans World Airlines ovner Howard
Hughes still was secking alternative
hnancing last week for TWA's jet pro-
gram. After a series of daily meetings
the week before, TWA's board met
again last Monday and then adjonrned
with no further special meetings sched-
nled.

Trans Waorld Airlines is technically in
definlt on equipment mortgage bonds
held by the Equitable Life Assurance
Co. and in default on a S27-million
short-term bank loan from a group of
banks headed by the Trving Trust Co.
originally due Ang. 1 but extended to
.";l.'pl‘. 1. Banks have b::gu:ll to  offset
TWA cash balances to cffect pavment
(AW Oct. 31, p. 35).

Creditors  have reportedly set  three
previous deadlines for action by Hughes,
but all have gone ln the hnurd Mo
formal deadline is believed to exist now,
but reports in New York financial circles
indicate time is getting short.
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Jet Impact Felt in Transatlantic Market

Scheduled summer capacity exceeds million-seat mark

for first time; off-season predictions optimistic.

By Glenn Garrison

New York—Transatlantic scheduled airlines, throwing their new jet fleets
into the vigorous North Atlantic competition, carried about §39,000 pas-

sengers on the route last summer,

This was a 24% increase over the same

June through September peak season period of 1959.
Scheduled capacity for the summer passed the million-seat mark for the

first time with a total of 1,257,000 seats for the penod.

This was a 31%

increase over summer, 1959, and gave the carriers an over-all passenger load

factor in both directions of 68%.

[n the 1939 season, with most of the
airlines waiting for their jets, summer
capacity rose only 4% over the ]:lruumu
season and load factor was 73% (AW
Dec. 7, 1959, p. 36). For the first time
last summer, the tremendous impact of
the jet capacities was being felt.

Fven so, the increase in scat capacity
was less than the increase in summer,
1958, hrst scason of the cconomy fare
and a period when the carners were
flling out their late-model piston fAcets.
That summer’s capacity increase was
0%, and the trafhc was up 33%.

The booming 1960 summer business
hlled a proftable percentage of the
offered seats, but manv airline officials
feel that the off-season months ahead
will prmidc a severe test of the car-
riers’ ability to satisfy their jets’ appetite
for trafhc. Based on bookings to date
and expected shimulus from the new
off-season excursion fares, the carriers
are showing optimism.

Trathe for the first nine months of
1960, however, was running somewhat
below the airlines’ predictions carlier
this vear, which indicated a 1960 pas-
senger total elose to the two milhon
mark (AW June 27, p. 43). Actual
Januarv through September total wis
1.368,000 scheduled passengers, up
-5% from the same nine months of
1959, Charter passengers carried by the
International Air Transport Assn. air-
lines during the 1960 period totaled
133,000, for a grand passenger total of
1.501,146. During the last three months
of last u:ar the scheduled passenger
total was 276,000, so the remainder of
1960 would have to show a tremendous
merease to touch two million for the
VEAr.

Total scheduled capacity for the nine
months was 2,037,000 seats, a 255 -
crease, resulting in an over-all load fac-
tor for the period of 67%.

The IATA carriers boosted their sum-
mer charter business 19% to a total of
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935,700 passengers, getting mileage this
way with their displaced piston equip-
ment and sandwiching jet charters in
between their scheduled jet Aights.

Scheduled passengers in the economy
class alone totaled 1,119,000 for the
nine months of 1960—an mpressive
figure considening that 1957 was the hrst
year the transatlantic carriers topped
the million point for the entire 12
months. First class passengers for the
1960 penod totaled 239,000 and the
tourist class, which cxpired last June,
accounted for 10,147 passengers during
the six months of 1960 in which it was
tperative.

The carriers report big increases in
bookings for the next couple of months
and express high hopes for the 17-day,
reduced-fare excursion plan which be-
came effective Oct. 1. This off-scason
fare will be subject to review by the
IATA airlines next March.

Some officials have reservations abont
this plan, however, particularly the time
period, which thev feel should be
longer. Nevertheless it 15 considered a
forward step in exploiting the off-scason
potential and is credited with being
a hig item in the sharply increased hook-
ings recorded by the airlines.

Carriers’ Figures

Here arce some individual summer
results and off-season predictions among
the TATA North Atlantic carners:
e Air France's traffic increased 17%
to 54,000 passengers for the penod.
Peak weekly eastbound capacity was
3,042 secats, up from 2,185 scats in
1959. The 1960 scats were alljet in
Air France's Boeing 707-320s, which
went into service last Febroarv, The
airling operated 18 round-trip charters
during the summer period, all but one
of them in jets. Charters dunng
summer, 1959 totaled 12 in Lockheed
1649A and 1049 equipment. In Octo-
her, November and December of 1959,

Air France carried about 14,000 pas-
sengers on the route, and expects this
total to jump almost 1,005 this year to
27,000 passengers. The new fare is
cited as the major reason.

® Air India began service May 14 with
Boeing 707-420s, carried 6,301 passen-
gers during June, July and Auvgust.
Three flights a week are offered in 102
economy, 28 first-class aircraft configu-
ration.

e Alitalia carried about 30,000 passen-
gers  during  the summer between
Ilurope and New York, Boston and
Montreal. The increase was 499% over
sunimer, 1959, Capacity was up 54%.

About 50% of the airline’s summer
capacity this vear was in its Douglas
DC-8 jets, with all-jet service I}Lgmmng
Aug. 1. Eleven eastbound jet flights
replaced the 13 weekly DC-7C flights
of last suommer, illustrating  the
mcreased unit capacities and production
of the jets. Altalia operated six east-
bound charters during the perniod, all 1n
DC-7C equipment. Since the excursion
fare went in, about 35% of Alitalia’s
castbound passengers held this tvpe of
ticket,

® British Owverseas Airways Corp. car-
ried 133,475 passengers, up 19%. Peak
week capacity was 12,828 scats, up
33%. [hr.: capacity was offered in 131
flights, 73 of them Hm:mg 707420 and
de Havilland Comet 4 jet flights and the
other 58 Bristol Britannia turboprop
flights. This compares with 127 weekly
flights at the 1959 peak, of which 54
were piston flights. BOAC flew about
100 round-trip charters during the sea-
son, three quarters of which were piston
aircraft. Most of the remainder were in
Britannias except for “at least one” jet
charter. Bookings for October were up
0%, BOAC reports.

e KLM Roval Dutch Airlines carnied
61,900 passengers across the North
Atlantic  during the  June-through-
September period, up from 51,965
passengers. Peak weck eastbound capa-
city totaled 3,474 seats from New York,
Houston and Montreal, up from 2,826
scats in 1959, The increased capacity
was offered in 35 weekly flights as
opposed to 38 flights in summer 1959
at the peak. The airline began operating
DC-8s last April. KLM is traditionally
a heavy charter operator, but does not
disclose figures.

e Lufthansa German Airlines used a
jet fleet of three Bocing 707-420s and
carriecd 49,126 passengers during the
summer, operating 12 weekly round
trips and serving New York, Chicago

and San Francisco via Montreal. Some

AVIATION WEEK, Movember 7, 1960

FIRST of three Bocing 720s ordered by Irish lntr:rmhmrﬂ Airlines takes off on initial flight from Renton Municipal Airport, near Seattle,
Wash, Irish International plans to start transatlantic jet operations from Dublin and Shannon to New York and antnu on Dec. 14,

carrving 16 first class and 101 economy class passengers. The Trish 720s are powered by four Pratt & Whitney JT3C7

cxtra sections were flonm m piston
equipment. The 1959 summer total was
33,661 passengers. The Gorman car
ricr’s Super G and 1649A Constelli-
tioms found emplovment in 144 charter
legs, un increase from 12 charter legs
iu the summer of 1959. The 12-round-
trip schedule is shll i effect an
Lufthansa savs off-scason bookings arc
“wav up.”

o Pan American World Airwavs carned
135,306 passengers during  the  four
months, up from 128768, During a
peak  week, PanAm  offered  about
11,599 scats in both dircctions, up from
9 721 scats in 1959, About 905 of the
1960 seats were in jets. The airline savs
I:mxn-ng-_;~ are up for the off-scason, but
it 15 beconung incre; asingly difficult to
forccast several months .Iht:ul m  the
winter months, One reason: trend 1s to
bookings a shorter bime i advance as
people grow more casual about trans-
atlantic tr.m! Another factor 15 the
fact that there will be a lot of jet capa-
citv offered this winter and space need
not be hooked so far abead. Lower
fares are another factor: the vacation
travelers don’t have to save up so far
in acdvance. Result of these factors s
that trips in general aren’t planned as
far in advance as theyv used to be, Pan
American expanded a special passenger
service  program last  summer  aimd
partly at combating the no-show prob-
lem at Idlewild. Sales representatives
worked in  shifts at the PanAm
terminal, making last-minute checks of
loads on Europe-bound flights both on
PanAm and other carriers. Passengers
desiring to take their chances by show-
ing up without specific reservations
were steered to the terminal and the
representatives worked at finding space.
In the case of flights with no-shows, of
course, the potluck passengers provided
a nice top-off. In some cases the pas-
sengers accepted flights, say, from New
York to London via a connection at
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Paris.  which the on-thespot  sales
representative was able to aguaint them
with. In other cases, the representatives
—in close tonch with other airline
departures—would get them space on
another carrier, booking back by Pan-
Am with PanAm ]‘Ji{“]-.lll'-" up a com-
mission on the castbound flight, Pan
Amernican  assigned  seven sales rCpre-
sentatives  to  this service and  they
handled more than 700 passcngers
onc¢ four-week penod.

All except about 24 were placed
aboard Pan American fights. PanAm’s
charter business for the summer totaled
10,267 passengers in both  directions,
np from 6,502,

antas Empire Airwavs carried 5,921
passengers on its one-wav route across
the North Atlantic, up from 4,711
passengers in summer, 1959, I'requen-
cies were two weekly in 707-120 equip-
ment, with a 64 first class, 120 cconomy
conhguration.

e Sabena Belgian World Airways cir-
riecd 21% more passengers than the
20966 carried during summer, 1939,
The airline was out of transatlantic sery-
icc for a period during the summer
when 1t participated in the Belgian
Congo airlift of refugees. During the
ermu:l Julvy 10-22, Sabena turned over
2,554 castbound transatlantic passengers
to other airlines. Sabena began 707-
320 service last Januarv, Peak weekly
L;]ﬁthﬂ[l"d capacity was 2,196 seats,
up 38% from peak 1959 weekly ca-
pacity. The airline operated six char-
ters during last summer, all of them
in jets.

® Scandinavian Airlines System carried
55,258 passengers, up 25% from the
pr mmm summer. Over-all capacity was
up 23%. With DC-§ jets going in last
May. average weekly flights dropped
from 29 to 22 despite the capacity
boost. SAS operated 67 charter legs
with a total of 5,540 passengers, up
from 25 charter legs and 2,000 passen-

7 turbojet engines.

gers in summer 1959, Six of the 1960
Lh:il’h.r'-. were Aown in DC-8s, the rest
in DC-7C piston equipment. SAS re-
ports considerable interest in the 17-day
excursion plan. Regarding bookings this
vear, the forecast for Hmunhu and
December is about 50% up from those
months of last vear, October passen-
eers, the airline said, will total about
122% more than last October.

® Swissair carried 27.625 passengers last
summer, up from 21,874, The airline's
DC-S jets entered transatlintic service
May 30, and schedules on the run are
now alljet. Swissair handled six charter
round trips, two of them in DC-8s. In
summer, 1959, the charter total was 14
round trips, r]” in DC-7Cs. Bookings
for the off-season are up considerably,
the airline said. due chieflv to the ex-
cursion fare,

® Trans World Airlines carnied 122,559
passengers, up 60% from the previous
summer. This was TWA's first sum-
mer with its 707-320 jets on the Atl-
lantic. Flights for the period totaled
1.532. down from 1,556. The 1960
flights were 79% jet. Peak week ea-
pacitv rose 919 last summer to 11.-
231. Traffic in October was up 75%
over October, 1959. Bookings are up
S0% for November and 60% for De-
cember, the airline reports. TYWA flew
144 charter legs duning last summer,
down from 540 during the previons
period, when the airhine was handling
a giant Military Air Transport Service
contract.

Trans-Canada Air Lines inaugnrated
transatlantic jet service June 1 with its
DC-8s. FFour transatlantic carriers have
not vet begun jet operation: El Al
Iscael, with Boeing 707-420s ordercd
for delivery next vear; Canadian Paaihc,
expecting DC-8s next vear: Iberia, ex-
pected to receive DC-8s next year; and
Inish International Airlines, now re-
ceiving Boeing 7205 for expected inau-
guration of service Dec. 14.
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American May Take CAB to Court
To Fight Service Adequacy Order

By L. L. Doty

Washington—American Airlines’ cur-
rent drive to develop the latest of Civil
Aeronautics Board adequacy of service
decisions into a legal test of how far
the Board can go in  monitoring
schedules mav move into court.

Case at stake is the Ft. Worth
Investigation, in which Amencan was
told by the Board to establish at least
one round trip turbojet schedule daily
between Ft. Worth and New York and
one round trip dailv turboprop schedule
hetween It Worth and Washington.
The Board also said 1t would retain
jurisdiction  over the service for an
imdefinite period (AW Sept. 26, p. 39).

The carrier fled a petition for
reconsideration (AW Oct. 24, p. 41),
and the Board staved the effective date
of the order pending investigation of
the petition. An earlier adequacy order,
m  the Washington-Baltimore  case
(AW June 20, p. 91), has been staved
until Dec. 15 because a number of peti-
tions tor reconsideration were hled.

[f the Board upholds its original
order in the I't. Worth Investigation,
American will take the case to court,
Last summer, Capital Airlines took a
similar action 1.1'?&-11 it appealed a
Board decision calling for increased
coach service in the Toledo market
(AW July 18, p. 43).

A U. 8. Court of Appeals upheld the
Board on grounds that the Board will
be “increasingly concerned with secur-
ing adequate service for smaller, inter-
mediate cities” as major trunkline routes
attract heavier schedule  frequencies.
Capital did not appeal the court dea-
sion because it felt its case was not
strong enough to nsk establishing a
legal precedent which might have a
bearing on cases of greater importance
to the industry in the future.

The Capital case brought into the
open the two widely divergent views
held by industry and the Board on
adequacy of service. Industrv’s position
s that there is no vardstick that can
logically be used to determine the
amount of coach service or anv other
tvpe of service, mn all markets under
all operating conditions, while the
Board continues to show everv sign
that it is prepared to set coach standards
m trunkline markets.

In the Ft. Worth Case, American
will argue that the Board has no legal
authonty to dictate the tvpe of equip-
ment a carrier will use to serve any
miarket, nor does it have the power to
prescribe standards concerning adequacy
of service in anv market.
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In its legal challenge of the Board’s
decision in the Ft. Worth case, the
carner states that Section 404 ot the
FFederal Aviation Act provides that every
air carrier shall provide adeguate air
transportation according to the terms
of its certificate and points out that this
15 the only mention of adequate service.

In 1937, Congress proposed a hill
which would have empowered the CAB
to revise “from time to time, general
standards respecting the character and
quality of service to be rendered . . .
and to make such standards ecffective
on such dates as it may determine after
due consideration of the time required
to conform to such standards.”

However, Congress did not enact the
bill, but it did pass this provision in
the 1938 Civil Aeronautics Act, on
which American bases part of its case:

“No term, condition or limitation of
a certificate shall restrict the rnight of an
air carrier to add or change schedules,
cquipment, accommaodations, and facili-
ties for performing the authorized trans-
portation and service as the development
of the business and the demands of the
public shall require.”

Thus, American argues that the CAB
can determine—after due notice and a
hearing—whether service is adequate
and, if not, in what respect it 15 in-
adequate. But the carrier maintains that
the CAB cannot, bv virtue of having
held a hearing, issue orders which com-
mand an airline to change schedules.

The airline 1s prepared to cite a num-
ber of cases in which the Court of Ap-
peals has ruled that the CAB 15 not
to assume or exercise powers which it
has not been granted by Congress.

Seaboard Reshuffles
Management

New York=Top management reshub-
fle has taken place at Seaboard & West-
ern Adrlines, now engaged in a major
refinancing  program (AW Oct. 24,
p. 41). Richard M. Jackson, who joined
Seaboard & Western last July on the
recommendation of the underwriters and
has been acting board chairman and
general manager, becomes president and
chairman of the board,

Seaboard sold to Carl M. Loeb,
Rhoades & Co., acting as underwriter,
$1,595,000 principal amount of 65% sub-
ordinated debentures due July 1, 1970.

Ravmond A, Norden, former president
i of the airline, and Arthur V., Norden,
former executive vice president, will
serve the carrier as consultants, A new
board of directors has been appointed.

American charges, on the basis ol
such decisions, that the Board is exceed-
ing its statutorv authornty and intrud-
ing itself into management functions
by dictating not only standards of
adequacy but specific tvpes of service
to be performed, as m the Toledo In-
vestigation, routing to be emploved, as
im the Washington-Baltimore Investi-
gation, and types of equipment that
must be used, as in the I't. Worth In-
vestigation.

In the Ft. YWorth case, the Board
issued a decision in 1958, after several
vears of investigation and due notice
and hearing, Anding the air service to
be adequate. American claims that the
Board's subsequent finding of in-
adequacy  without another Thearing
within a vear of its original decision was
not within its legal authoritv. The air-
line observes that even I't. Worth has
protested the unfairmess of “arbitranly”
ordering one of two carriers—Bramft is
the other—to use specific equipment on
a specthed mimmum schedule  fre-
quency.

American alse will hold that con-
tinuing jurisdiction over this and other
cases will result in a deterioration of
CAB efhiciency in what the airline feels
15 a legitimate sphere of the Board's op-
cration. The carrier believes that, at a
time when CAB workloads are at an all-
time high, the agency has embarked on
a new regulatory poliev which is caleu-
lated not only to encourage new litiga-
tion but also to saddle the Board's staff
with the complicated business of sec-
ond-guessing airline scheduling policy.

In the economic area, American will
warn that any attempt to inject CAB’s
regulatory role into management fune-
fions in the scheduling of aircraft will
threaten serious economic repercussions,
particularly during the transition to all-
jet operations.

An American spokesman pointed out
to AviatioNn WEEK that scheduling is a
crucially important factor in mamtain-
mg economical operations and adequate
financial returns. He smd that over-
scheduling, over a period of months,
can inflict “crushing financial losses and
jcopardize the approximately four hil-
lion dollars the mdustry will have in-
vested in jet equipment.” e added:

“What constitutes overscheduling is
2 complex and changing problem which
requires dav-to-dav supervision of air-
line experts conversant with all aspects
of airline operations. The customary
dificultv and complexity of balanced
scheduling has been greatly increased
bv the faster, larger capacity jet air-
craft.”

American  helieves that  scheduling
must be supervised by the people who
have a financial stake in the company,
not by a government emplove who may
have no business experience and little
concern with financial outcome.
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Delta Wants to Resolve Idlewild’s
Jet-Noise Complaint Out of Court

New York—Delta Air Lines  has
changed its mind about making a test
ase of a Port of New York Authonty
court action to restrain Delta from vio-
lating anti-noise procedures at [dlewild
(AW Oct. 31, p. 36).

The airline's first reaction to the com-
plaint, filed last month in the Supreme
Court of the State of New York, was to
let the issue be resolved. Last wecek
Delta told Aviarion Week that upon
reconsideration it had decided it did
not want to make an issue of the case
and hoped to work out an amicable ar-
rngement with the Port  Authority
which would lead to withdrawal of the
complaint. Compliance with the pro-
cedures would be casier to accomplish,
the airline said, now that Davlight Sav-
ing Time has ended and the night Con-
vair 880 flight which drew specific Port
Authoritv criticism has been  resched-
uled from 10 p.m. to 9 p.n. (Noise com-
plaints increase at mighttime.) Also.
shakedown problems with its new 880s
would be fewer now that the fleet has
reached seven aircraft, with hve morc
to arrive by fall, 1961, Delta said.

The Port Authorty last week had
“nothing to add” to its previous an-
nouncement concerming the complaint
and Delta’s alleged vielations,

One reason Delta wants to soft-pedal
the controversy is its relationship to
possible jet operation at Newark Air-
port. Delta is anxious to begin 580 scrv-
ice at that airport, where scheduled jets
still are not permitted. Delta is the only
airline which has ofhciallv asked permas-
sion to operate jets at Newark on a
scheduled basis.

In a letter to Delta last August, the
Port Authority chided Delta for “con-
tinning unsatisfactory performance” at
[dlewild and reminded the airhne that

FAA Grounds Airline

Washington—Federal Aviation Agency
| issued an emergency suspension  order
last week to Arctic Pacific, Inc., follow-
ing the crash of the supplemental car-
rier’s C-46 transport at Toledo, Ohio.
The pilot and copilot and 20 passengers
were killed and 26 persons survived.

Suspending the carrier’s operating cer-
tificate, FAA Administrator E. R, Oue-
sada said “1 am clearly of the opinion
that an emergency, requiring immediate
action, exists in respect to safety m air
commerce. . . " Certificate of the pilot
of the C-46, Donald L. ]J. Chesher, had
been revoked by the FAA last July, but
an appeal by the pilot resulted in a stay
by CAB pending a decision in the case.
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the record of 880 operation at Idlewild
wounld affect a jet decision at Newark.

The Port Authoritv has been post-
poning a decision on jets at Newark for
some time, The agency faces a grave
political problem there and speculation
has been that a move might be made
some time after general elechons.

Last spring, the agency asked Delta
to submit flight profiles on its 880 and
subsequently advised the airline that
“ .. we will be able to evaluate fully
the operating and noise charactenstics
of this aircraft as thev might relate to
Newark Airport only after we have had
an opportunity to observe the Convair
880 m regular commercial operation at
New York International  Airport for
some time.” Delta inaugurated S80
service at Idlewild last May.

[n its letter to Delta, the Port Au-
thority pointed out that New Jersey
Governor Robert Mevner had expressed
opposition to operation of jets at New-
ark . . . largelv becanse of the record
of nonconformance with Port Authonty
ok noise abatement procedures by some
atrlines at New York Intermational Aar-
port,”” The ageney said the $80°s record
at Idlewild might he “of particular sig-
nificance in anv future decision on et
operations at Newark.”

Biggest airline user of Newark s
Eastern, which nornmally operates morc
than a third of its New York schedules
at the airport. Eastern is negehiating
with the Port Authonty for construc-
tion of a §5 million hangar at Newark
and final plans await a decision on jet
operation.

Eastern operates 102 flights dailv in
and out of Newark, handled 600,000
passengers at the terminal last vear. In
a recent article for the Newark Assn. of
Commerce and Industry, E. V., Ricken-
backer, chairman of Fastern’s board,
wrote optimistically of Newark Air-
port’s future and predicted develop-
ment of jet aireraft and operational
procedures will be “entirelv acceptable
to the community and our airport
neighbors.”

Comimercial jets have been going into
Newark for some time when weather
diverts them from Idlewild. As of Sept.
27, there had been 129 jet diversions to
Wewark., The aireraft are ferried hack to
Idlewild. Trans World Airlines infor-
mally asked the Port Authority for per-
mission to operate these diverted fights
as revenue departures, but the arline
was turned down.

Community complaints  regarding
noisc at Newark have not reflected con-
cern with the jet movements there so
far. At the Sept. 17 point, onlv one

complaint was traceable to specific jet
operations at the airport, the Port Au-
thority said.

Something of the Port Authority’s
political problem at Newark and its po-
sition so far can be seen in an exchange
of letters between the agencey and UL S,
Rep. George M. Wallhauser (R.-M. ].).
Wallhauser wrote the Port Authority
earlier this vear of his concern with re-
ports of the possibility of installation
of runwavs for jet operations at Newark
and expressed the hope that ™. . . vou
will be able to reassure me that there
is no substance to the various rumaors
and theories concermming this  entire
project . . " _ .

The Port Authority replicd that jets
are not now permitted at Newark on a
scheduled basis and made the follow-
ing explanation of future policy:

“It 15 true that transport aircraft pro-
pclled by piston engines are no longer
being manufactured. Nevertheless, with
respect to any request from an airhine
to permit scheduled jet operations ot
Newark  Airport,  before our  board
would even consider the matter o
would first be necessarv for our staff
to evaluate the proposed Hight opcra-
tiom procedures. We would then ob-
serve the actual conduct of such opera-
tions at airports other than Newark to
determine the noise levels resulting
from the proposed procedure. 1 the
noise levels would prove to be excessive
in the communities adjacent to Newark
Airport, we, of course, would not ree-
ommend to our board that it consider
sranting such a request.”

The Port Authontv is going ahead
with improvements at Newark Airport,
including a 5100,000 self-claim baggage
area, runway and taxiway resurfacing,
additional runway approach lighting,
and parking lot expansions.

It scems reasonable to assume that
the agenev would not be investing con-
siderable funds m the airport if its role
was to be sharply curtailed, as it wouid
be in the future if the airlines couldn’t
operate their smaller jets at the feld.

More Caravelle Orders

Paris—Air France last weck was ex-
pected to announce an additional order
for twin-jet Sud Aviation Caravelle trans-
ports, The number of additional Cara-
velles reportedly is six, as predicted in
Aviation Week (Mar. 21, P- 45).

Another two Caravelles were ordered
last week by Sabena Belgian World Air- I
lines, raising its total order from four to
six of the planes. Deliveries are expected
to begin next January,

An Air Frunce order of six Caravelles
would raise its Aeet total to 30. Specu-
lation here last week was that the new
order will be made under a pooling ar-
rangement with other Air Union carriers.
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British Aircraft Corp.’s Mach 2.3
Transport Study Contract Extended

By John Tunstall

London—British Aircraft Corp.’s $1
million design study contract for a
Mach 2.3 airliner amounts to a 12-
month extension of the feasibility study
submitted to the Ministry of Aviation
i March and will involve some wind
tunnel testing.

The announcement, made by Peter
Thorneycroft, minister of aviation in
the House of Commons, in a written
reply, makes no reference to the status
of feasibilitv studies submitted by the
Hawker Siddeley Group. The feasibility
studies submitted by bﬂth groups to the
Ministry were based on largelv similar
slim delta configurations. Only Hawker,
however, submitted a Mach 2.7 project
i stainless steel, although it made no
strong recommendations for the imme-
diate development of the steel aircraft
and also submitted a Mach 2.2 light
alloy project.

Contract’'s Significance

Although the contract signifies aban-
donment of the Mach 2.7 aircraft be-
cause of the structural research pro-
gram which the switch to steel would
involve, the allocation of the contract to
BAC does not mean that BAC will act
as prime contractor for any further de-
velopment of the aircraft,

Both groups believe that if the gov-
ernment should order the aircraft into
production, or build a prototype, the
design and development and produc-
tion contracts would be allocated
throughout the industry.

A feature of the present design con-
tract which is still being negotiated is a
condition requesting British Aircraft
Corp. to “explore further, with appro-
priate companies overseas, the possibili-
tics of collaboration with a view to the
sharing of costs and a widening of
markets.”

The condition is regarded here as in-
ferring that the government still does
not contemplate proceeding with the
production of the airplane on its own.

Configuration Open

The engines and thrust configuration
are believed to be still wide open. Bristol
Siddeley Engine Co. appears most fa-
mml:-h placed to power the craft., But
Rolls-Rovee is expected to make a2
strong bid with a Conway 42 develop-
ment. One contender is the Bristol
Siddeley Olympus Mk.21, a proposed
development of the Olympus line with
a net dry thrust of about 30,000 1b. This
i5 the largest engine ::mﬁ:lgﬂd for the
aircraft. Alternatively, but involving use
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of a greater number of engines, is a
version of the Olympus now being de-
veloped for TSR.2Z, the supersonic strike
aircraft. Bristol Siddeley is also pro-
posing an aft fan version of an Olympus
primarily for the Vickers Super VC.10
and, according to one Bristol source,
this would have possibilities for super-
somic aircraft.

There is also the possibility of a
mixed powerplant for the aircraft using
ramjets and turbojets.

Award of the contract to BAC did not
come as a great surprise to the industry
and it is generally regarded here that
the newly reinforced research and wind-
tunnel facilities of BAC are superior to
those available to Hawker Siddeley.
Most of the British supersonic know-
how also resides with BAC.

There is also the possibility that both
the TSR.2 and the proposed supersonic
airliner have similar delta configurations,
which would be another powerful factor
imfluencing the placing of the contract.

Work is known to have been proceed-
ing at the Bristol Aircraft Co.’s Filton
works on a slim delta study for some
time and there had been much unex-
plained expansion of the company’s de-
sign team under Dr. A, E. Russell and
the design offices.

Some sources believe that the study
is much further advanced than is gen-
erally known and that a wind-tunnel
program has been under way for severl
maonths.

Support Role

Both the Handley Page delta research
aircraft due to fly ﬂmrth and the Short
SC.5 will be expected to play a support

role in the supersonic airhiner develop-
ment but neither is believed to have any
direct association with the project. The
SC.5 was originally built to confirm the
low-speed handling characteristics of
the English Electric Lightning, particu-
larly with respect to the placing of the
tailplanc, an exercise which English
Electric is believed to argue was entirely
unnecessary.

This research aircraft has now been
modified to fly with increased '_-.".'-L'E{?
and with a drooped leading edge deve
oped bv the Roval Aircraft Establish-
ment.

Neither of these features 15 expected
to be associated with development of
the Lightning airframe and it seems
most likely that they are more directly
tied either to the TSR.2 or the super-
sonic transport,

Comments made by Sir George Ed-
wards just before the plﬂcmg of the con-
tract now bear special sigmificance.

Speaking before the Institute of Direc-
tors, Sir George made a strong plea for
the British and U.S. governments to

get together and agree on the principle
of cooperation and establish the cruising

speed for the supersonic airliner at
I, jﬂ{] mph.

air George suggested that due to the
regrouping of the British aircraft indus-
tryv the U.K. was in a more realistic
position to appeal to the U.S. industry
for a joint venture in this feld,

Report Viewed as Basis
For U.S. Transport

Washington—Supersonic  jet  trans-
port survey conducted by Umted Re-
search, Inc., for the Federal Aviation
Agency 1s now viewed here as a first ma-
jor step toward launching a supersonic
transport program for the U. §.

Although the report (AW Oct. 31,
p. 27) 15 generally optimistic in its con-
clusions on the feasibility of undertak-
g a program at this time, United Re-
scarch has consolidated into its findings
previous studies, some of which predict
a limited market for the supersonic jct
transport. For example, Lockheed Air-
craft Corp. says it anticipates a world
market for only 50 supersonic trans-

ports compared with the 200 United
Research believes U. S. carriers alone
will require betveen 1970 and 1975.

Thus the report 1s conceded by ob-
servers here to be a good cross-section of
current thinking on the supersonic
transport program and sound ground-
work on which the White House can
justify the economic practicality of the
program. United Rescarch found that
the undertaking will require govern-
ment support for 1970 completion.

The report stresses the financial risks
which will be involved in the develop-
ment and construction of a supersonie
aircraft and points to the substantial
losses manufacturers have sustained in
the current round of commercial tur-
bine equipment production. It est-
mates that Boeing has lost 5165 mil-
lion, Convair %221 million, Douglas
5247 million and Lockheed 575 million
for total loss of $708 million.

The report finds that the profit ex-
pectancy of a commercial supersonic
transport program is relatively low when
the Tong period of time funds will be
tied up in the development program 1
taken into account. Assuming 54 bil-
lion in sales from 200 aircraft at $20
million per aircraft, net profit would
amount to some 5112 million, the re-
port states. It said that to achieve this,
it would be necessary to commit funds
over a 12- to 13-vear period.

The report notes tE"Ll’ the Y'ord Mo-
tor Co. developed the Edsel with an
cutlay of $250 million but that Ford
has 2.5 times the net worth of Boeing,
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Douglas, General Dynamics, Lockheed
and North American combined. Other
financial risks which underscore the
nced for government support are:

® Technical and market risks are greater
than for any previous commercial pro-
gram.

® Magnitude of fund requircment for
development program 1s too great and so
difficult to estimate that a mannfacturer
could not adequately know the extent
of the necessary commitment.

Central Route System

Expanded by Board

Washington—Central Airlines won a
broad expansion of its route svstem
across a seven-state arca last week in
the Civil Aeronautics Board's Kansas-
Oklahoma Local Service Case decision.

The Board's order. which also
awarded new traffic stops for Ozark
Air Lines and Trans-Texas Airwavs,
carried a warning that local serviee
awards must measure up to CAB’s "usc
it or lose it” policy at an carlv date if
the service is to be continucd.

“By our aw; ards in this case,” the
Board said, “we arc making new or
improved air services available to many
communities at considerable cost to
the government, in expectation that
these services will be unsed by a
sufficient number of persons to justify
an outlay of government funds to sop-
port the services.”

Extension of Central’s route svstem
gave the carmner the followmg new
routes for an indefmite penod:

e Ft. Smith, Ark., to St. Lowms, Mo,
via Fayetteville and Harrison, Ark.

e Kansas City, Mo., to Denver, Colo,,
via Topeka, Manhattan (Junction City),
I't. Riley, Salina, Havs, Goodland,
Wichita, Hutchinson, Great Bend.
Dodge City, Garden City, Kan., and
Lamar, Pueblo, Colorado Springs, Colo.
e Kansas City, Mo,, to Oklahoma City
and Tulsa, Okla., via Topeka, Inde-
pr.ncluwe {C{:-El:ﬂ le), Parsons, Kan.,
and Bartlesville, Okla.

Rearranging present Central  route
scgments the Board authonzed service
between Amarillo, Tex., and the alter-
nate lerminal points of Wichita, Kan.,
Denver, Colo., and Oklahoma City and
Tulsa, Okla., via Borger, Tex., Guymon,
Okla., Liberal, Kan., Lamar, Pueblo and
Colorado Springs, Colo., and I'nud and
Ponca City, Okla.

The airline also was granted a per-
manent extension of its  Tulsa-Ft.
Worth segment bevond Tulsa  to
Bartlesville, Okla.,, and the terminal
point Wichita, In addition, Central’s
Tulsa-Oklahoma City segment also was
extended to the intermediate points of
Joplin, Springheld, and [I't. Leonard
Wood, Mo, to the terminal point of
St. Louis, Mo.

AVIATION WEEK, Movember 7, 1960

Flight Aid Development Progress
Reported to RTCA Symposium

By Robert H. Cook

Washington—Progress  reports  on
development of automatic landing and
collision avoidance systems highlighted
a two-day meeting here last week of
the Radio Technical Commission for
Acronautics.

Techmical reports singled out many
unresolved issues which must be settled
before final adoption of these electronic
safetv svstems, but thev agreed on these
general conclusions:

e Use of existing and planned Instro-
ment Landing Svstems offers the most
timely and practical means of imple-
menting automatic 1::111din§ capabilitics.
e Mutual exchange of mformation be-
tween aircraft may prove to be the most
accurate and rehable basis on which to
develop a collision avoidance svstem.

® Value of either safetv aid will de-
pend upon its worldwide acceptance
through the International Civil Aviation
Organization.

G. B. Litchford of Airborne Instru-
ments Laboratory emphasized the use
of ILS svstems as a ]:llngwa] transition
link toward a fully automatic svstem in
the future. Noting that the svstem
selected will be required to serve a
broad range of aircraft and geograph-
ical conditions, he emphasized that the
international ILS svstem now used on
about 400 runwavs will probably remain
in use for at least another decade and
could well be retained along with an
automatic svstem, Most pmlmhh Use
for the ILS of the future would he for
pilots rr:qmrmg guidance down to the

svstem’s  practical altitude limits  of
about 250 ft., he added.

Reluctance to Change

Litchford also cited the vears of pilot
experience which have been gained with
ILS svstem landings, emphasizing that
the “thousands of pilots who have been

trained and have this experience are not
likely to guickly adopt a new svstem. A

new landing technique should be as
t:ﬂg]pﬂnhlu; as possible with present
ILS."”

One of the major deficiencies m the
use of ILS as a part of anv fully auto-
matic landing svstem, he pmntul out,
1s the svstem’s straight hne guidance
limitation, providing a vertical glide
path so limited that it is difficult to
follow below altitudes of 150 to 200
ft. Expected speed increases of future
aircraft may require any finally adopted
system to provide angle-above-glide-
Eath information of as much as 20 deg.,

e said.

Litchford noted that extensive prog-

ress has been made on an airborne com-
bination of a radar altimeter coupled to
an ILS svstem, permithing the aircraft
to descend on ILS to a point where the
radar altimeter would be used for flare-
out. However, he questioned the re-
liabilitv of this system because of ter-
rain variations which could make it
difficult for a pilot to judge the fnal
flare guidance before leaving the ap-
proach guidance. One of the more
promising solutions envisions the use
of a precision narrow scanning radio
beam providing ILS tvpe angle infor-
mation from the runway to the aircraft
over angles as high as 20 deg., he said.

Reviewing airline needs for an auto-
matic landing svstem, Walter A. Jensen,
of the Air Transport Assn., urged that
any svstem finallv adopted be cconom-
ical and flexible for use at a wide
variety of airports.

ATA Urges Flexibility

“We believe that the automatic land-
g svstem should make maximum use
of exishing cquipment both on the
ground and in aircraft,” he smd. “While
we certainly are not opposed to transi-
tion to advanced techniques, it appears
to us that existing equipments, partic-
ularly the glide path and localizer of
the " instrument landing svstem, are
capiable of considerable more than is
now being made of them. We have en-
couraged the development of improved
localizers and feel that more effort could
be expended to achieve a similar 1m-
provement in the glide path.” He added
that anv svstem selected should be
capable of international standardiza-
tion and implementation at a cost
within the varions countries’ ability to
pav.

C. R. Brvan, technical director of
the flight control laboratorv at Wright-
Patterson AFB, reported that the labo-
ratorv has had good results with a
letdown computer emploving barome-
tric altitude and Tacan or Vortac dis-
tance data to provide gmdance
information giving the vertical angle
measured from an aiming point on the
ground. The difference between the air-
craft's glide path angle and the guid-
ance angle to the ground, he said, is
the basis for control action by the pilot,
or antopilot, to follow the correct ight
path.

The present automatic landing sys-
tem program at Wright-Patterson shows
the pilot not only the relationship of
his aircraft and the ground but also
what vertical control action is required
and being taken automatically, he said,
The prucf:durf: still allows the pilot to
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A French word that means the same thing in English:
quality or state of being precise; accuracy; definite-
ness. It's a precise description of an Air France pilot.
Exacting. Accurate. Definite. An alert mind guiding
skilled hands to precise action. Everyone expects it.
Everyone who's ever flown Air France finds it. They

AIRsFRANCE JET

Precision

find something else, too. The same quality of preci-

sion in everything. Food that is prepared in the great

French tradition. Service that is accurate, and atten-

tive to every detail. Atmosphere that is friendly, en-
joyvable, and authentically French. Precisely what
you want...precisely what you get...every time!

WORLD'S LARGEST AIRLINE/WORLD'S MOST PERSONAL SERVICE
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assume lateral control of the aircraft
if he wishes, Bryan said.

FFederal Aviation Agency progress in
collision avoidance system testing was
reviewed by James H. Muncy, who
said that while self-contained units in
aircraft would provide protection against
a midair collision regardless of whether
the oncoming aircratt was so equipped,
this tvpe of system can not meet the
exacting angle and range measurements
necessary to deliver a collision predic-
tion. Time limits for an escape ma-
neuver would require 25 to 30 sec. with
accurate measurements at ranges from
10 to 20 mi. for jet operations, he said,

With a cooperative system, informa-
tion such as altitude, speed and course
can be exchanged between aircraft,
simplifving the measurement problem.
The system would detect oncoming air-
craft, evaluate the collision threat and
determine the proper escape maneuver
to be executed by the pilot or the auto-
pilot, he said.

FAA has a current contract with
Bendix to test the feasibility of a co-
operative CAS system exchanging alti-
tude information and with range in-
formation obtained by ground-bouncing
the signal carrving altitude information.

Work on |_']'!L prupm?t to date has been

“encouraging,” Muncy said, with range
and range rate data ﬂutmlmhmlh ex-
tracted from the signals in flight and
fed into a ground computer. [u]hf hE
strumented testing is scheduled for this
month in a Bendix aircraft, and by De-
cember it will be delivered for testing
m an FAA aircraft, he said.

“The approach to the collision avoid-
ance svstem being followed by Bendix
appearcd to us as being the simplest to
mstrument,” Muncy said. “More com-
plicated svstems have been proposed to
us by others, Pending the outcome of
the fLmlnhh tests :}f the Bendix ap-
proach, we are not activelv pursuing
other collision avoidance svstems.”

Munev said. however, that FAA has
been investigating the antenna of a com-
patible proximity warning indicator
collision avoudance system E‘JT{JIPFI'«E,I'.'] hy
the H}:Lrn Gvroscope Company. This
svstem 15 based on an exchange of alti-
tude and velocity information between
pairs of aircratt,

Summarizing the problems yvet to bhe
solved in developing a collision avoid-
ance svstem. Frank C. White of ATA
said that general agreement on a CAS
cooperative svstem 15 almost a dead
issuc. The evidence 1s piled waist-high
m terms of several million dollars of
private- and government-financed re-
ports that a cooperative solution to CAS
is a must at this time.”

While suggestions for a CAS system
have "run the gamut of the state of the
electronic art,” White said. anv final
choice must have worldwide accepta-
Balitv to permit worldwide utility.
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Northeast Awaits Release of 880;
Plans to Begin Service on Dec. 15

By David H, Hoffman

Boston—Northeast Airlines 15 using
Dec. 15 as its target date for inaugurat-
ing Convair 880 service along the east-
ern seaboard, but the financial stalemate
between Howard Hughes and General
Dynamies still remains a major stum-
bling black,

Under an agreement teached last
spring, six jets will be drawn from the
30 Convair 880s ordered for Trans
World Airlines by Hughes Tool Co.
and, with Hughes' consent, leased to
Northeast for seven vears. Northeast
said that terms of the lease, including
an option to purchase, were hammered
out with Convair and General Electric,
manufacturer of the CJ-805 turbojets
used on the 880.

“We have every expectation that
8805 will be on the line by Dec. 15,”
James W. Austin, Northeast's president
and general manager, told Aviation
WEEk last weck. But at the same time
Austin reported that Hughes, up to
then, had refused to “rclease” anv of
the aircraft on order for TWA.

To fnance Northeast’s transition to
iets, Hughes earlier had agreed te ad-
vance the carrier 9.5 million for work-
ing capital. Delivery of this sum could
pose problems for Mughes, who still is
negotiating a ﬁlLlang program for
Trans World's jet order (AW Oct. 31,
p. 35).

Meanwhile Northeast has been pre-
paring its organization for arrival of the
first aircraft with little advance warning,
hoping that the 880s can be pressed into
service during the peak Florida vacation
season.

Defines Routes

Pending approval from the Civil
Aeronautics Board, Northeast will not
disclose which citv pairs are scheduled
to receive first 880 service. But the
company has dehned the new jets
routes, and these are known to include
nonstop service bhetween Boston and
Montreal as well as Boston-New York-
Miami schedules.

Introduction of the 880s will have no
cffect on Northeast's New York-to-
Miam jet service, which 15 furnished
with Boeing 707-300s  leased from
TWA, Austin said. Last week the car-
ner expanded these by adding a Satur-
dav-only round trip with a 707 i 167-
passenger, all-tonrist configuration,

Maintenance workload at TWA per
mitting, Northeast will schedule a third
Saturdav jet trip to collect overflow pas-
sengers from the other two. Not a
published schedule, this afternoon de-

parture will be sold on a seven-day no-
tice basis and leave Miami for New
York Saturday evening.

To avoid delaying the start of service,
Northeast is sending pilots and flight
engineers to TWA's “Kansas City, Mo.,
base for flight training, with the frst 16
of 26 crews departing last week. If a
'I""I."r".*"lL 850 15 used, Northeast has agreed

o pay 5750 per block traiming hour,
p]ua 545 for each instructor pilot hour
and 530 for each flight engineer in-
structor hour, Should some traiming
take |:|] ace here in Northeast r:qu‘:pmult
TWA's price is $809.13 per week per
pilot instructor and $537.18 per fhight
engineer nstructor.

Northeast Advertising

Although Northeast 15 expected to
advertise “fastest to Miami™ when it
imtroduces 880 service from New York,
the carrier reports that it will publish a
southbound block-to-block time of 2 hr.
35 min. and a northbound time of 2 hr.
23 min., both based on Mach .54
Cruise.

Operating Douglas DC-8s over the
same route, National alreadv lists some
southbound schedules at 2 hr. 25 min.
All National’'s northbound schedules
are pegged at 2 hr. 25 min, as are those
of Eastern and the Northeast 707, even
though the 707 and the DC-5 usually
use a slower Mach .52 figure in estab-
lishing cruise power.

MATS Evaluates Bids
For 1961 Contracts

Washington—Military Air Transport
Service expects to announce awards for
the bulk of 1ts 1961 passenger contract
business in “two to three weeks.”

Twentv-one airlines were mvited to
submit proposals by a Nov, 7 deadline
for fiving about 220,000 military pas-
sengers to and from overseas stations
-EhE]'l]'ll'-’ the next calendar vear.

The minimum rate MATS will con-
sider 15 2.9 cents a passenger mile. Air
Force reluctantly accepted this Hoor
rate at the insistence of Civil Aero-
nautics Board, and put it into effect
for the hrst time mm awarding con-
tracts for passenger trathe for the Octo-
ber-December period of this vear (AW
Sept. 12, p. 41).

In m.|i='iug the last quarter awards,
MATS noted 1t “will consider not only
the price but also the ability of the air-
lines to expand their operations for
MATS use in emergency and the value
to MATS of the tvpes of aircraft of-
fered.”
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TEN MILLION

rassengers have already flown in Boeing jetliners
| 24 ) g1

...most popular, most proved jetliners in the world!

These aivlines now afer Boeing jetliner tervice; AM FAANCE
UNITED & VANIG » WESTERN, Boeing jetliners il go into sefvice leter icith
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CL-44 Loading Aimsfor 1 hr. Turn-Around

By Erwin J. Bulban

Tulsa, Okla.—Mechanized loading
svstem for the Canadair CL44 turbo-
prop cargo transport 1s designed to en-
sure a turn-aroond of one hour from
the time that the airplane taxies mto
the loading arca until it taxies out agam,
with actual unloading and loading of a
complete pavload taking 45 min,

The new airplane, ordered by Flving
'l'ls;L'L' Line, Scaboard & Woestern Aiar-
lines and Shek Airwavs, has a maximum
]};I\Er1:tl:| of 63.000 1b. and over 3.000
stat, mi. still-ar range in domestic op-
crations. Direct operating costs are ap-
proximatelv 4 eents per ton statute mile
on domestic  transcontinental  stage
lengths. |

Kev to quick turn-around bime of the
CL-44 15 the high degree of mechan-
ization developed 1 eargo loading, an
approach that was attacked after carc-
ful analvsis indicated that conventional
loading methods would require fve
hours to handle the pavleads envisaged,
according to Canadair's chicf engincer
I, H. Higgins.

Cnee the one-hour zoal had been
cstablished, he notes, significant penal-
tics i the form of weight, cube loss,
complexity and cost were unaceeptable
to reduce the theorchical turn-around
time below this targct.

With a net usable volumme of 5.900
cu. ft. mside pallet and contamer en-
velopes and including true usable vol-
ume of the picee loading arcas in the
swing-tail and opposite  the forward
cargo door, the CL-44 achicves full
weight limited pavload with an average
warchouse density of 12.8 1b. /en. ft.,
bascd on stacking efficiencies of §5%
for pallets and containers and 73% for
the prece-loaded compartments,

[nitial studics of loading svstems fol-
lowed the general pattern of a ngid
pallet riding on a roller bed in the air-
craft floor. It was ascertained that this
svstem mvolved a weight penalty of
10% of the main compartment ]].I}I]HJ{!
and a cube loss of more than 300 cu. ft.
due to depth of rollers and pallet alone.

This resulted in @ new approach
based on a lightweight flexible pallet,
nding on rubbing strips instead of
rollers and pulled into or out of the
main compartment by a cham drive on
cach side of the foor. Feasibility of this
swstem has been demonstrated in a full-
scale functional test rig and is in pro-
duction tor CL-44 customers.

Flexible pallet is of metal faced plv-
wood construction approximately 3-in.
thick with aluminum allov rubhing
strips bonded to the bottom surface.
These strips ride on matching strips, on

AVIATION WEEK, November 7, 1940

the atreraft Hoor, which are made from
extruded nvlon impregnated with a drv
lubricant. Side cdges of the pallet have
net attachment fittings and guide roll-
ers which engage overlapping gude
rails along cach side of the amrcraft
Aoor.

The pallet, with a load capacity of
3,000 1b., weighs only 140 1h. and the
Dicron throw-over net only 18 1b., esti-
mated to be approximately half the
weight of a ngid pallet design. Nega-

tive-g thight loads and design side loads
are transmitted from the throw-over net
to the side rails and tests have been
completed which show that deflections
ander both conditions will not foul the
aircratt structure, Higgins reported.
Barrier nets, designed to take 9g for-
ward crash loads, are attached to longi-
tudinal straps along the fusclage sides
and to the six tie-down rmls in the air-
craft floor, Barrier nets weigh less than
20 1b. cach, are interchangeable and
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PROTOTYPE “level loader” platform developed by Canadair is designed for attachment to
main cargo compartment sill when tail is swung aside to permit feeding cargo on pallets
directly into the fuselage. Lower platform, fitted with rollers, allows cargo loading into the
att imderbelly compartment, using a container loading ram. Level |ﬂ'.|ih:snu. which auto-
matically compensates for fuselage movement, attaches to aireraft at end nearest camers.
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AlIRfreight Customer Service Agent has an-
swers to all your airfreight questions.

The AIRfreight Customer Service Agent 1s the voice
of American AIRfreight. If your question concerns
rates, routes, pick-up or delivery, he supplies the
answers quickly, courteously. Taking a real interest
in your shipment, he maintains a record from pick-
up and loading to touchdown and delivery.

The AIRfreight Service Agentisaspecialist among
specialists. Each skilled member of the AIRfreight
team is an expert in the swift and dependable move-

20

Your man at American SA/Rfreight

ment of airfreight. That's why your shipments on
American AlRfreight have more assurance of leav-
ing on time, arriving on time and getting where
they’re going in good condition.

Keep yourself abreast of the latest developments
in airfreight. Write American Airhines AlRfreight,
100 Park Avenue, New York 17, N. Y. for a free

subscription to “AlRfreight Manifest.”

AMERICAN AIRLINES

America's Leading Cargo Airline
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TIME-MOTION analvsis of CL-44 loading and aircraft servicing and fueling shows turmaround of less than 45 min, estimated as result
of mtegrated cargo handling system developed by the company for the turboprop cargo transport,

can be attached or detached i less
than 45 see. They are normally car-

ricd on the back face of cach pallet
I,

Winching svstem for transfernng pal-
letized loads along the main compart-
ment floor consists of a chain drive on
cach side of the floor within the pallet
guide rails. A spring-loaded hook at-
tached to the drive chain runs in the
lower channel and this hook engages
httings on each side of the pallet. Tests
in Canadair’s functional rig have shown
that loads can be pulled or pushed by
the chain svstem and the load can easily
bhe transferred when driven by the chain
on only one side.

Remaining essential for the Canadair-
designed svstem, which is entering the
full-scale functional test st 1ge, 15 the
transfer platform. Front end of the
plattform attaches to the airplanc at
the loading sill and is designed to fol-
low deflections of the sill in all direc-
tions—up and down, sidewavs and rota-
tiomal. A simple level switch senses
movement and energizes a jack at the
rear point of support to move it in a
dircction that will hold the platform
level as the fuselage moves up and
down.

A standard fork lift of approximately
15,000 1h, capacity is the only other
picce of equipment required to com-

AYIATION WEEK, November 7, 1940

plete the CL-44 system, according to
Higeins. The pallet train can  be
bronght to the airplane on dolhes; the
fork Lift is Aitted with a roller bed which
may be mserted under the dolly beds,
which are of “egg-crate” design. When
the roller platform s raised, the pallet
rests on the rollers and when lifted into
position at the back of the transfer plat-
form, the fork lift bed mav be tilted
forward until the pallet rolls onto the
platform.

The transfer platform is designed so
that it can be carried in the airplane to
permit operations at nnprepared bases.

Although versions of the transfer
platform will be powered, the basie de-
sign concept 15 to ensurce that the entire
svstem can be operated using a standard
fork lift as the only essential picce of
additional equipment. Yor this reason,
sockets are provided at the aft end of
the platform base to permit using the
fork lift to move the platform into
position at the sill of the airplane.

Tests have demonstrated that an
8,000-1b. load can be easilv moved along
the transfer platform bv one man on
cach side, including the case where the
one load 1s initiallv placed on the plat-
form off-center and cocked to one side.
Guide rollers near the four corners of
the pallet follow the guide rails on each
side of the platform, acting as a fun-

nel to bring the pallet into correct
alignment within the guide rails in the
airplane.

Considerable test work has been done
on determining characteristics of the
material to be used in the rubbing
strips.  Three materials tested in com-
bination with the aluminum allov strips
on the pallet were nylon, Teflon and
nylon impregnated with molybdenum
disulphate. The latter material proved
most efhicient, Higgins noted, hav-
ing an initial coefficient of friction of
0.15. Test program included 10,000
cveles of loading and unloading, dur-
ing which LJnr]::l silicon sand was ap-
]'_131{_4:] to the rubbing surfaces on the
average of every 150 cveles. At the end
of this program, the coefficient of fric-
tion had nsen slightlv to 0.17. Total
wear on the plastic rub Lp[’n]:n. wias less
than 10% of the ongmal thickness and
approximately 35% wear was found
along the edges of the worst aluminum
strips on the bottom of the pallet, Hig-
gins stated. No repairs or replacements
were required during or at the end of
this program, he added.

Modiheations to the winching svstem
were found necessarv carly in the test
program to provide better tension con-
trol under load. but no replacements
or repairs were necessary during the
final 9.000 eveles of operation, he said,
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RAF round-the-clock defence intercepts aireraft hundreds of miles out, far up into the stratosphere ...

BRISTOL SIDDELEY

Bristol Siddeley Engines Limited, one of the largest manufacturers of aero-engines in tl{ﬂ S IGHT POWER NEEDSS
world, supply flight power for a large proportion of the aircraft and missiles of the Royal Air .
Force. The most potent part of the RAF’s strategic deterrent force, the bulk of its round-the- THE BIG PRODUCE

clock defence, the majority of its transport aircraft and all its latest basic and advanced jet stisEo  MiEssaan SR
trainers are powered by Bristol Siddeley,

S 1'
BRISTOL AERO-INDUSTRIES LIMITED, 200 International Aviation Building, Montreal 3, Canada. Tel: University 6-547

53
52



34

AIRLINE OBSERVER

» Watch for Sen. A. 8. Mike Monroney to press for extension of the federal
aid-to-airports program, which is due to expire next year. Sen. Monroney
secks a program that will provide $100 million annually in airport aid funds.

» Aeroflot plans to inaugurate its first scheduled service with new, twin-turbo-
jet Tu-124 transports on the Moscow-Perm and Moscow-Chelvabinsk routes.
The two routes are about 725 and 925 mi. long 'I'L‘.]‘.I-E[‘tl"i.L]"n Late last
month, a 24-passenger version of the Tu-124 made a 750 mi. test flight from
Moscow to Krasnodar, north of the Caucasns Mountains, in two hours,
Top speed was about 621 mph.

 Chances are now strong that the ‘:p.tmuh government will authorze 1herna
Air Lines to buy a fleet of four Caravelle turboprop transports.

> Air trafhe holding delays up to one hour at Orly Airport, Paris, have
tesulted from a slowdown by dissatisfied air traffic control personnel.  Con-
trollers, who are secking higher pay through job reclassification, struck twice
last month for short 1mnur]'a of time, but returned to work when the gOVETTI-
ment threatened to draft them. Slowdown is conducted through a strict
application of minimum separation rules for aircraft entering Orly trafhe
control region. Ground delays are caused by withholding clearances from
ramp to runway for takeoff for as long as 20 min.

™ | .ockheed Aarcraft '[{lrp now expects to hnish 1ts ﬂwht and static test
program on the Electra ’rurh:]]:ump transport (AW Oect. "-} P 37 ) by Dec, 1.

» [nternational Brotherhood of Teamsters lost its first strong bid to represent
airline mechanics when National Airlines’ mechanics rejected a formal Team-
ster bid by a vote of 715 to 402. Qutcome of the systemwide union repre-
sentation election came as a distinct upsct to Teamster officials, who point
put that more than half the airhine’s International Assn, ot "'I-Iﬂchmﬁt mem-
bers had petitioned the National Mediation Board to conduct the election.

> Acroflot has signed its Arst pooling agreement with a Western carner—
British European Airways. Agreement, signed in Moscow, provides for
pooling of all revenues earned l:n the two carners on the London-Moscow
route and splitting of proceeds on a 50-50 basis.

> Air France has been flying a Boeing 707 turbojet transport on occasional
New York-Mexico City schedules as substitute equipment, although the
bilateral agreement between France and Mexico limits flights of the French
carrier to four piston-engine aircraft flights weekly. Because Air France trans-
atlantic flights are now served by jet equipment, the carrier must maintain
piston-cngine equipment in the U, §. for the New York-Mexico City segment
of its route. Boeings are pressed into service when piston-engine equipment
is unavailable, Chances are now strong that the bilateral, which is currently
being rencgotiated, will permit jet flights on the route by the first of the year.

» Douglas Aircraft Co. now has contracts to convert a total of 16 DC-TC
transports to all-cargo configuration. Carners involved are Alitalia, Bntish
Overseas Airways, Lipm Air Lines and Riddle Air Lines. Conversion costs
average $320,000 per airplane.

» Cuba has banned all flying within a cordon of airspace extending 30 mi.
into the Caribbean from the north coast of Pinar del Rio province, which
covers the island’s western tip but does not include Havana, The attempt to
prohibit air activity in international airspace coincided with a U. 8. disclosure
that Cuba’s Castro government is importing and stockpiling arms from
Communist bloc countries. Operations of U.S. airlines have not been
affected by the ban.

» American Airlines, in a move to restore public confidence in the Lockheed
Electra, is conducting a series of press conferences in 19 key citics on its sys-
tem now served by Electras. Series of accidents, reasons ‘for speed restric-
tions and current modification program are openly discussed during the
conferences by officials of the airline in attempts to dispel any elements of
mystery surrounding the Electra problems (AW Oct. 24, p. 37).

SHORTLINES

» American Airlines added these new
Boemg 707 and 720 schedules last
week: One 707 and two 720 daily round
trips between New York and Detroit;
one daily round tnip 720 flight between
Detroit, Chicago and Los "mw:]u two
daily round [‘rlp 720 ﬂwhh between
New York and Toronto; twao daily
round trip 707 Hights between New
York and St. Louis; one daly 707
round trip Hight between Los Angeles
and Phoenix. A second round trip 707
schedule has been added between Bos-
ton and Chicago.

» British Owverseas Airways Corp., flew
94,517 passengers on its mternational
routes in July. The carner flew a total
of 306,394,000 passenger miles and
nuintained a passenger load factor of
67.0%. Bntish European Airwavs car-
ried 509,435 passengers over its interna-
tional routes, few 175,479,000 passen-
ger miles and had a load factor of

i B X o

;2.2% in the same period.

* Continental Airlines reports a net in-
come of $1.247.000 for the frst nine
months of 1960, which the carrier savs
15 almost triple its income during the
same period in 1959, The airline said
it had carried 1,018,000 passengers by
the end of the third quarter. Conti-
nental's third quarter net income was
$732.000, a 24% increase over the
profit in the same 1959 penod.

> Flying Tiger Line reports a net loss
of $566,460 for the third quarter of
1960. The carrier attributed the loss to
cutbacks in mulitary contract operahions
and a decline in airfreight revenues
during the period.

» Lineas Aeros de Nicaragua, S. A., has
been awarded a foreign air carmer per-
mit by the Civil Aeronautics Board. The
airline will operate from Managua,
Nicaragua to San Salvador, El Salvador
and Miami. Off-route charter opera-
tions will be permitted.

» Pan American World Airways says it
will offer freight capacity of 500,000-1b.
on its transpacific routes beginning this
month. The international airline 15 now
operating converted Douglas DC-7F all-
cargo aircraft on its Pacihic routes.

» Southern Airways has been granted
authority by Civil Aeronautics Board to
extend trade agreements with advertiscrs
providing for air travel in exchange for
advertising. The local service airline
asked for extensions to compensate for
the period when labor troubles made
the reciprocal services of the airline un-
available to advertising agencies.
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(ARAVELLE

The finest medium range jetliner the world over

Self
supporting
from the

time
it's horn

Designed and built
by SUD AVIAT/ION

Caravelle is the only airliner
that can fly into an airport,
unload and load passengers
and take off again without
the aid of airport ground
equipment.

It does it with integral
loading stairs, the ability to
start its jets from its own
batteries and the capability
of making many en route
stops without refueling.

Caravelle is self-support-
ing in more ways than one...
it makes a profit carrying as
few as 28 passengers! Many
an airline with a profit prob-

lem can find the solution in

Caravelle.
~
S :
% 1ﬂ.|“-"‘

e Sold and serviced
" by DOUGLAS AIRCRAFT



For the

first time,

a single gage
that measures
both bending

and axial strain

I'naccessible inferior? A single
exterior-mounted Flexagage makes
all your meazsurements!

Other gages from Budd:
o MetalFilm electrical strain gages
in a wide range of sizes, configu-
rations and temperature compen-
sations.

NEWS
BUDD |
FLEXAGAGE

(Pre-aligned double-deck pair of MetalFilm strain gages)

Mounts as a single, moisture-proof, cali-
brated gage on one side of test surface.

Eliminates difficult back-to-back gage
mounting problems and need for pressure-
proof lead wire installation, such as in pres-
sure vessel analysis.

Muakes possible bending strain analyses even
on surfaces formerly considered inaccessible.

Separates bending strains from direct (ten-
sile, membrane, hoop) strains . . . accurately
measures both.

front back

*Fatent Pending

FOR FULL DETAILS, WRITE FOR NEW FLEXAGAGE BULLETIN

.'J " " " LIVISIONV

THE BUDD COMPANY - P.O. Box 245 . Phoenixville, Pa.

Consult vour phene book for sales offices in: Atlanta, Gao.; Oak Park. 1il.; Detroit, Mich.;
Seattle, Wash ; Dallas, Tex.; Los Angeles, Calil.

In Canoda; Budd Instruments, Lid., 170 Donway West, Don Mills, Ont.

In Europe: Budd 5 A, 10 Avenue de la Grande Armée, Paris 172, France

¢ PhotoStress gages for unidirec-
tional strain measurements, trans-
ducer applications, machine align-
ment and torque measurements.

e PhotoStress Rosettes—the only
gages that provide directly bhoth
orientation and separate magni-
tudes of principal strains.
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SPACE TECHNOLOGY

Transit IIIA Planned for Nov. 29 Launch

Washington—Transit  11TA, 300-1b,,
multiple-pavload, navigation-aid satel-
lite with at least two new experiments,
15 programed to be fred into a 500-
naunt. mi.-altitnde eircular orbit between
11:30 p.m. and 3:30 a.m. EST on Nov,
28-30 from Cape Canaveral, Fla.

A new  trajectorv—southeast across
the Atlantic—will be programed for this
fourth launch in a series of doppler
technique  experiments  projected  to
evolve into an operational space naviga-
tion-aid svstem for use by surface ves-
sels and submarines, sometime 1in 1962,
Transit senes satellites also are intended
to establish feasibilitv of an  aircraft
doppler navigation svstem,

Multiple pavloads for the Transit IT1TA
satellite will mclude:

* LOFTI (Low Frequency Trans
lonosphere) experiment, a special Naval
Research Laboratory pavload housed in
a 20-in.dia. shell carried piggvback on
the basic navigation-aid pavload, Con-
hauration of this pigevbhack pavload is
identical with that which housed the
“bonus”™ Lyman-Alpha and X-rav radia-
tion uptriim:ntﬁ in Transit TIA (AW
June 20, p. 76). LOFTI experiment,
projected to establish feasibility of
transmitting verv low frequeney radio
signals from the ground through the
mnn*-.]:htrt for reception by an earth
satellite, will measure attenuation of
an 18-ke. signal.

 Basic navigation-aid, 36-in.-dia, pay-
load, developed by Johns anhmn Ap-
plied Fluﬂm Laboratorv, is the same
fun{hrm:'n[‘tl configuration that was
used in Transit TIA experiment but,
for the frst time, will contain a new
picce of development equipment to
demonstrate the performance of an in-
jection memory svstem (digital com-
puter) carried in the satellite,

Digital Data Injection

A ground station will inject (trans-
mit) orbital values and other associated
cdigital data to the satellite for storage
and subsequent readout—probably  at
onc-minute ntervals., In  effect, anv
vessel at sea which measures the :1{:[}"
pler shift of the satellite’s signal and
receves the orbital trajectory informa-
tion will be able to plot its position.
Transmission of the digital information
from the ground to the satellite and
back to ground will be modulated by
a radio- frtqmm‘\ Carrier.

Associated equipment mcludes cod-
mg devices and timing and  control
cquipment,

SECOR  (Sequential Collation  of
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TWO satellites in Transit IIA navigation-aid experiment are programed to orbit in 500-
naut., mi-altitude circular path after separating from Able Star vehicle over Mozambique.

- ¥4 /STAGE Il CUTOFF

Co 4

—
-S‘r:'"

STAGE |l RESTART
STAGE |l SECOND CUTOFF +

STAGE 1I/PAYLOAD SEPARATION

STAGE I/l SEPARATION
NOSE FAIRING BLOWN

TRANSIT 1A sontheast path to injection into orbit is third specific trajectory to be flown
m ARPA-Navv-APL navigation experiment program.

Range) experiment also has been sched-
uled for incorporation in the APL basic
pavload, but indications are that NAVY
and APL pavload managers are con-
sidering  eliminating l‘|1i~i cquipment
from ﬂl:. satellite,

Basicallv, SECOR is a transponder
to gather geodetic data, for transmission

to ground stations on a treguency (445
me.)  different from those used for
transmission of informabion from other
APL pavload experiments.

Retractive  index  correction-experi-
ment, also cirnied o previons Cl ransit
satellites, 15 p]'nit{'f{_‘r_'[ to confhirm theo-
retical mathematical relationship  be-

af



r. 5. E. Miller,
Vice President and

Division Manager

of American Bosch Arma,
shows the hundreds

of items which go into

the manufacture
of a fuel injection pump
(upper left of table).

IBM MOS

.«.TRIPLED SAVINGS ANTICIPATED WHEN SYSTEM IS EXPANDED!

American Bosch has turned to IBM's new systems tech-
nigues for faster, more sensitive control of its manufac-
turing cycle at the Springfield, Massachusetts, plant.
Utilizing the IBM Ramac 305, the Management Operating
System has been applied to Materials Planning and Inven-
tory Management, and large savings have already accrued.

These additional savings are expected from methods
now in use:

® sharp reduction of machine setup costs. m standard-
ized production levels, to minimize manpower fluctuations
and concentrate inventory dollars on active sales items.

BALANCED DATA PROCESSING

MANAGEMENT OPERATING SYSTEM
SAVES AMERICAN BOSCH #120,000
YEARLY ON SHOP ORDERS ALONE

@ substantial time reduction in production schedule
changes. ® automation of annual standard cost revisions,
with a 709 expense cut.

When the Management Operation System is extended {0
other areas, American Bosch estimates that savings will

be tripled.

MOS can be applied to most industrial operations, with
specially trained manufacturing representatives to assist
you. IBM Balanced Data Processing provides comprehen-
sive support in applying the system to your company's op-
eration. For full information, call your nearest IBM office,

®

Transit IHIA Aims

Navigation-aid experiment in the Ad-
vinced Research Projects Agency-Navy-
Applied Physics Laboratory program will
have these gemeral objectives:
® Development of a shipboard naviga-
tion system.

e Fstablish feasibility of an  aircraft-
doppler navigation system.

® Test the performance of an injection
memory system operating in a satellite.
e Geodetic analysis, to determine, with
verv high accuracy, the figure of the
earth.

® Demonstrate  relationship  between
ionosphere’s refractive index and  trans-
mission frequency.

@ Special experiment to study low fre-
quency trans-ionosphere characternistics to
measure attenuation of radio signal from
eround to satellite,

HERF

— —

tween frequency and the lonosphere’s
refractive index. This pavload equip-
ment will transnut  four  continuous-
wave signals to a group of ground sta-

tions manned by APL personnel.

Another [:xpunuwnt will gather in-
formation for a geodetic analvsis to
determine, with verv high accuracy, the
shape of the ecarth, ”m. -.h1n:l'l. will

Lﬂ_ orbital predictions and carth's
ﬂmnhltmlml field for more precise re-
Iﬂtmn

One Applied Physics Laboratory
tracking team using a mobile ground
station 1.!.1]1 u:umlul:t a navigation dem-
onstrahion after Ln‘:{mnui.lrmn of sufh-
cient tracking data from other ground
facihihies.

Launch Data

The Thor-Able Star launch vehicle
will be fired vertically, then given a
heading  downrange of ip]]ri}nmrll'{.h
110 d:.ﬂ Trajectory will 1ake the rele-
vant '_mt.l“{:h of the vehicle across the
Atlantic, then over Africa’s  Sierra
Leone, Liberia, Gulf of Guinea, Angola,
I'ederation of Rhodesia and Nvasaland,
and Mozambique, where pavload sepa-
ration will occur.

Air Foree's Douglas Thor booster
will incorporate a programed fight con-
troller and telemetry for data on vanous
boost phase functions.

Shortlv after liftoff, the vehicle will
be rotated on its longitudinal axis to
achieve a programed Iu.*aclmﬂ to start a
pitch maneuver, which will put the
vehicle into a gravity tum along the
p]unm:d trajectory,

Trajectory  sequences will  include
these highlights:
¢ Cutoft of Thor booster occurs about
160 sec, atter littoft,

* Blowing of explosive bolts about 4 to
5 sec, after Thor engine is cut off,
will separate the *".Lm]-r'r General 7,750-
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|b.-thrust Able Star second stage, with
its propulsion system already burning.

The Able Star vehicle will incorpo-
rate Space ‘Technology Laboratories

advanced guidance syvstem which will
he keved with the rrrnnnﬂn:l hased Bur-
roughs J-1 computer at Cape Canaveral.
Spice Electronics Lurp 15 pnuldmf’
and installing avionic equipment For
the Able hmr stage beginming with
the Transit 11IA in the :.x|:-::nmr;ut=,,

e Nose fairing on the Able Star vehicle
will be jettisoned at about 2135 sec.
after liftoft.

o Able Star engine shutdown by radio
command signal from ground will be
at about 460 sec. after liftoff.

e Coast phase then begins, continues
for approximately 30 min., with control
about the three axes performed by
pnenmatic svstem.

e Able Star engine restarts at end of
coast phase, burns for only about hve
scconds, vehicle is spun to atkin a
rotation of 50 to 60 rpm., and entirc
vehiele is injected into orbit, which will
be considered successful if the apogee
roughlv does not exceed about 600
naut. mi. and the perigee is not less
than approximatelv 400 naot, mi. Or-
bital inclination 1s expected to be about
29 deg.

'lExpl-:}siw: bolts holding pavload to
Able Star will be blown at about 2 sec.
after Able Star engine’s second shut-
down, basic pavlioad will separate from
the Able Star vehicle and the piggvhack
pavload will separate from the basic
pavload.

e Spin-down to about (1.5 rpm. will
occur within the first 25 davs m orbak.

Basic mnavigation-aid pavioad  for
Transit 1A will have the same con-
struction which was used for previous
Transit experiments,

Fiberglas face sheets will be usced
over 4-in. nvlon-phenolic honeveomb
core. A vertica) Fiberglas tube  will
stiffen the  pavload structure against
launch Fforces,

_—

Power Supply

The solar cell mstallation around the
pavload's equator will charge nickel-
cadminm batteries to supply power for
the |:I-'|]|.]L'rl:l:,']'-|- command receivers, two
sets of stable, continuous-wave doppler
transmitters (108, 162, 216 and 324
me.), FNI'PM telemetry transmitters,
oscillators, the memory svstem, radio
frequency  amplifiers and mu]t:pilus
very low frequency radio receiver, and
vartous sensors for pavlead environment.

The LOFTI pigavback pavioad will
have its own .t.nLlr cell mnstallation.

Prelaunch tests at Cape Canaveral
will include calibration checks of the
ground-based equipment which  wall
complement the airborne advanced

guidance svstem in the Able Star ve-

hicle. Aircraft will be used in this

HELICAL GEARS

Every M-D blower shipped hos
o moiched pair of crown-
shaved, lapped helical geors.
Backlash toleronce is .0005"
lo .0015". No other blower
malches M-D quality.

WHY M-D ROTARY
POSITIVE BLOWERS

develop
higher
pressures!

The unique combination of preci-
sion manufacture and modern de-
sign found only in M-D rotary pos-
itive blowers permits higher speed
operation and higher pressures. For
this reason M-D can furnish greater
air flow at lower initial cost.

M-D blowers operate at wider
pressure and speed ranges than any
other rotary positive blower. Ca-
pacities of 22 production models
range from 50 to 4,000 CFM, pres-
sures to 14 PSIG smglt, 70 P'SIG
multi-stage.
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INSTREMENT CORPORATION

CONSISTENT RELIABILITY

IFG-300
Integroting Fleoted Gyra

— — — e — e TS NS ST e — — — m— — W

in production-guantity miniature floated gyros
with trimmed drift rate of

ONE HUNDREDTH DEGREE per HOUR

Designed-in reliability and the most precise production techniques have

combined to produce the new ZERO-OME Gyro. The first in a new series

ment in the long line of gyro developments by REEVES.

The combination of high reliability and extreme accuracy make the ZERO-
ONE Gyro the ideal choice for guidance and stabilization systems where

guaranteed performance is paramount,

I
I
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I
I
|
I
!
I
|
I
of IFG-300 integrating floated gyros, the ZERO-ONE is a proud achieve- 1|
I
I
I
|
|
I
I
I
For complete specifications, write for data file 711. :

GQuaolified engineers seeking rewarding oppertunities in these advanced fields ore
invited to get in touch with us,

REEVES INSTRUMENT CORPORATION

A Subsidiary of Dynamics Corporation of America ® Roosevelt Field, Garden City, New York
JRY &0

&0

TYPICAL SPECIFICATIONS

Trimmed Drift Rate: 0.01 degrees/hr
Angular Momentum: 300,000 c.g.5. unils
Domping: 300,000 c.g.5. units

Mominal Signel Generatar Sensitivity:
10 mv/mr (@ 50 ma, 400 cps

Torque Generator Sensitivity Range:
0,05 10 3.0 degrees/hr/ma®

Time Constant: As low as 0.4 msec,
Moss Unbealonce: 0.47 /hr/g
Anisoelasticity: 0.003° /hr/g?

Dimensions: 1.8 in, x 2.75 in.

checkout procedure. Another prelaunch
check will mvolve all mmstrumentabion
and equipment in the missile, includ-
ing real-time communication capabihity,
Tracking capabilitv for the lransit
[1IA experiment will involve these facil-
ities! |
o Applied Phyuics Laboratory, at ifs
main station in Marvland, will be the
ultimate reception center for all nfor-
mation transmitted by Transit 11IA
basic navigation-aid pavload. Doppler
signals will be received by seven APL
ground installations. _
e Nayy Research Laboratory will ana-
Ivze all data forwarded to it from sta-
tions receiving information from the
LOIFTI piggvback satellite, via Cape
Canaveral as a central gathening point,
e AFBMD/STL Space Navigation Cen-
ter (SPAN) facilities at Cape Canaveral
will receive telemetry data from mid-
course, downrange and injection phases
of the trajectory as well as imtial orbital
data, and forward this to APL.
e Air Force Cambridge Research Center
will be furmished with mjection data
by span, will perform tracking during
the mitial orbits of Transit THA and
supplv orbital prediction information to
ather participants in the tracking effort.
¢ STL mobile van will be stationed in
Africa for telemetry reception from the
Able Star vehicle for the downrange and
injection portions of the trajectory,
e Initial orbital pass of Transit TTTA will
be tracked bv facilities at Hawaii's South
Point Station, White Sands, N. N,
Millstone Hill, Mass,, Pacihe NMissile
Range's Pt. Arguello site, and Aus-
tralia’s VWoomera station.,

Real Time System To
Be Installed at PMR

San Diego—A rcal bime computation
svstem which will provide a means for
controlled rendezvous of two space ve-
hicles orbiting the carth will be installed
by Convair Division, General Dynamics
Corp,, at Pacific Missile Range under a
Navy contract awarded last week.

The svstem will integrate tracking,
prediction and control tasks required for
missile and space vehicle operations at
the missile range. Real time capability
of the svstem will permit measurements
of vehicle position to be accepted every
tenth of a second from as many as six
radars.

Calculations for impact prediction,
range safety, and vchicle control will
be performed between measurements,
so that a progressive record of com-
puted data is provided everv tenth of
a4 second,

Electronies  Associates, Inc., Long
Branch, N. ].. has subcontracted with
Convair for a portion of the high-speed
computing equipment required.
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EARTH ORBIT

'SECOND GENERATION:

Here a Bendix individual space en-
vironment system is also nearing
completion. It is self-powered and
controlled by man's metabolic proc-
esses. Oxygen is supplied by either
super-oxides or a zero G liquid gas
converter—both of which are now
being developed by Pioneer-Central.

MOON LANDING

DAVENFPORT, 1OWA

vehicles, 18 well on the wa
Central. This brief look at w

Wait Coost Seles ond Service, Burbank, Calif.
Bendix Internalional Division, 205 €. 42nd 5i., Mew York, N. Y.
Aviation Electric, Lid., Montreal, Quebes, Conoda

PIONEFEFERING IS OUR BUSINESS

NEWS about advanced
Bendix™ research in space
environment systems

Providing an environment in which man can continue to exist,
hive, and breathe, as required for each new generation of space

to accomplishment at Pioneer-
at we are doing to help solve key
space environment problems reflects only one phase of our
total pioneering research activities.

FIRST GENERATION:

This closed atmosphere Bendix system
will supply a man with breathing
oxvgen, dispose of his respired carbon
dioxide, and completely wventilate and
condition his environment. Soon to be
ready for check-out by Air Force team
on high-altitude jet aircraft prior to ul-
timate use on manned space vehicles,

CIRCUMLUNAR

THIRD GENERATION:

Involved here is the use of algae for
atmosphere control in a closed ecology
system. Algae can maintain a com-
patible atmosphere for long periods,
can be applied to orbital and lunar
research stations, and are applicable to
converting man's waste products into
man's body necessities. Our svstem—
now in the development stage—will con-
vert the respiratory waste products into
reusable breathing oxvgen.

QUALIFIED ENGINEERS ARE INVITED TO INVESTIGATE THE MANY OPPORTUNITIES AT:

Pioneer-Central Division

HICKORY GROYE ROAD
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Garrett Integrates Space Capsule Systems

I B
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MRESEAHCH power mpph- turbine tarns at 45,000 rpm., HPI:I':HE'; on tiu: combustion of
hydrogen and oxygen. Note foil-covered combustor with spark plug.

—— e —— i T T

Oy STORAGE 'HE_ STORAGE

TUREBINE

EXPLODED view of the AiResearch power supply and heat sink components of an integrated
power and environmental control system is shown above,

b2

By William S. Reed

Los Angeles—An integrated power
supply and environmental control sys-
tem for a Project Apollo-type, three-
man, two-week, earth orbiting capsule
has been formulated by the Garrett
Corp.’s AiResearch Division under a
company-funded program.

Results of AiResearch’s analysis had
been submitted to the Martin Co.,
General Dyvnamics Corp.'s Convair Di-
vision, and General Electric Co., the
three industry members selected by the
National Acronautics and Space Ad-
ministration to conduct Apollo study
contracts projected to lead to award of
a prime contract for the space capsule
in about one vear. AiResearch’s study
also had been made available to the
cleven other unsuccesstul proposers in
the Apollo competition.

AiResearch’s approach is based on
the concept that economy of weight
and cfhcient use of fuel—critical param-
eters for space application—demands
that the power supply system, the
environmental  control  system  and
probably the attitude control system
should be combined into an integrated
design, consisting of the following
basic elements using hvdrogen and oxy-
gen for fuel:

e Fuel tankage. The hydrogen and
axvgen are stored in a gaseous but very
cold state just above liquetving tempera-
ture, This super-critical storage elimi-
nates the problems attendant with
liquid storage and gas expulsion mn a
weightless state. Amount of fuel needed
to prncluu_ three kilowatts of continu-
ous power is 170 1b. of hvdrogen and 65
Ib. of oxvgen,
e Heat ﬂ-‘:hﬂllgcr Supercritical hvdro-
gen is passed through a heat exchanger
as a heat sink to absorb the 1,800 Btu./
hr. generated by the crew and the elec-
tnl:‘ﬂl and electronic r;‘r}mpnntnh Sufh-
cient extra hydrogen is provided to allow
for dissipation of a total heat buld-up
of 100,000 Btu. during re-entry.
e Combustor. AiResearch has a labora-
tory model of a hydrogen-oxygen com-
bustor which exhausts into a turbine
turning at 48,000 rpm., shrouded by a
double re-entrv scroll.  Practically no
product other than a slight amount of
water results from the combustion proc-
€55,
e Drives. Alternators, generators or hy-
draulic pumps can be driven from the
turbine.
e Exhaust, Attitude control can be
powered from the exhaust of the com-
bustor sufficient to provide the .25 lb.
thrust necessary for maintaining a stable
platform once in orbit. Attitude posi-
toning immediately after separation,
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Un some undisclosed date in the future, the free world's only
anti-ICBM missile system now in development—the U. S.
Army’'s Nike-Zeus—will face another eritical test,

A Nike-Zeus complex located on tiny Kwajalein Atoll in the
Pacific must detect, track and kill oncoming ICBM's. USATF
crews will fire the would-be enemy (Atlas) missiles from Van-
denberg AFB.

One of the key performers in the spectacular intercept will
be 1250 tons of Acquisition Radar standing several stories high,
Westinghouse is supplying the antenna drive motors and con-
trols and a 30° dia. hydrodynamie thrust bearing under sub-
contract to Goodyear Aireraft Corp. Westinghouse is one of the
few companies, anywhere, that could manufacture a bearing of
this size.

Imagine the demand for precision aceuracy and delicate
maneuvering to get the jump on an ICBM, Tolerances for the
bearmg were extremely exacting: sectors of the 30 diameter
sepmented benring must be held flat within 0005

iu-"n-L':-'uT.itl}_',']'Iul'.Ir-él* can !—'~|.|]'I|:|'|.:'_|.' 1‘n;:r]1|]|l_=l_1_* drive Bystems and me-
chanical components for just about any type of radar antenna.
F'rom a simple AC drive for continuous scanning on up to com-
plex solar exploration radar. We provide the complete pack-
age: motors, gearing, controls, thrust bearings, ete.

S50 relay your requirements to Westinghouse . . ., via the local
Westinghouse sales engineer or by writing direct: Westing-
house Electric Corporation, P. O, Box B68, Pittsburgh 30, Pa.
You ¢an be sure . .. if it's Westinghouse.

Prime Contractor: Western Electric Co./Bell Telephone Laboratories,

Westinghouse



RCA
CERMOLOX
TUBES...

a new concept in Beam Power Tube technology

To meet the increasing demand for dependable UHF power, RCA has
developed Cermolox Tubes, a wide line of coaxial, ceramic-metal
beam power tubes with precision-aligned grids. These Cermolox tubes
are especially well suited to the requirements of aircraft, missile and
guidance applications in CW, Pulse, and Hard-Tube-Modulator service,

Already they have set an enviable record of performance in such
exacting applications, In Pioneer V, for instance, Cermolox tubes
were used in the guidance systems, and in the satellite’s high-power
transmitter.

Some outstanding features of RCA Cermolox tubes which con-
tribute to long life and reliability are:

e Precise alignment of grids for outstanding efficiency.

¢ Coaxial-electrode structure adaptable for use either in
coaxial-cylinder or parallel-line circuits.

e Exceptionally sturdy structure.
¢ [ow rf-loss ceramic insulation.
e High temperature operation.

¢ Brazed construction involves no spot welding and assures
low rf losses and low internal stresses.

e Compact, ceramic-metal construction.
e Flexibility of cooling technigques: conduction, liquid, and
forced air (with RCA’s high-efficiency radiator).

The family of RCA Cermolox tubes is shown in the adjacent table.
For more information, contact the RCA Field Office nearest you.

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA
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RCA CERMOLOX BEAM POWER TUBES
Max, Max,
Max. Freq. Plate Heater
Plate Input |at Max. Diss, Vaolts/
Type Watls IHatinli Watts Amperes
CW APPLICATION
| A-2678* 50 3,000 25 6.3/1
| A-2582-A® 50 | 3,000 25 | 12.6/.49
| 6816 180 | 1,215 ns | 63/21
A-2261* 180 1,215 115 6.3/2.1
Conduction Cooled
A-2673"° 180 1,215 115 £.3/3.0
Ruggedized
Canduction Cooled
] I
7457 180 1,215 115 6.3/3.0
Ruggedized |
A-2635* 180 2,000 115 | 26.5/.52
Conduction Cooled .
G8E4 180 1,215 115 26.5/.52
2650 1,250 1,215 600 6.3/7.5
A-2663" 1,250 | 1,215 600 6.3/7.5
Conduction Cooled
71213 2,500 1,215 1,500 5.5/171.5
A-2545-R" 28,000 400 10,000 B/B8
PULSED RF APPLICATION
A-2587-A" 3,750 | 3,000 l 25 12.6/.41
7649 9,000 1,215 115 6.3/3.0
Ruggedized
7651 72,000 1,215 600 6.3/7.5
7214 180,000 1,215 1.500 5.5/17.5
|
A-2581-A" 2,000,000 | 60O 10,000 18/12
HARD-TUBE-MODULATOR APPLICATION
A-263B* 8,000 — 115 6.3/3.0
A-2624* 60,000 -— e00 6.1/7.5
Ruggedized
A-2627-A" 300,000 = 1500 | 5.5/17.5
Ruggedized
Conduction Cooled |
A-2625° 1,500,000 — | 10,000 18/12
Conduction Cooled
S55B APPLICATION
A-2681° 650 500 250 6.3/26 |

*Development Type—Available on Sampling Basis

RCA ELECTRON TUBE DIVISION FIELD OFFICES

INDUSTRIAL TUBE PRODUCTS SALES: NEWARK 2, M, )., 744 Brood 51.,
HUmboldt 5-3900 « DETROIT 2, MICHIGAMN, 714 Mew Center Building,
THinity 35-3600 « CHICAGO 34, ILLINOQIS, Suite 1154, Merchandiie Mart
Plaza, WHilehall 4-2900 « BURLINGAME, CALIF., 1838 El Camina Real,
OXford 7-1620 » LOS AMGELES 22, CALIF., 4355 E. Washinglon Bivd.,
RAymeond 1-8361, GOVERNMENT SALES: NEWARK, N. J., 744 Brood 5t.,
HUmbeldt 5-3900 = DAYTON 2, OHIO, 224 M. Wilkinton 5., BAldwin
&-2366 - WASHINGTON &, D.C., 1725 K" §1., N.W., FEderal 7-8500.

and before and during re-entry, re-
quires 50 Ib. thrust and probably will
require  augmentation from another
SOUTCE.

AiResearch specifies delivery of the
system described above one vear from
the date of go-ahead. NASA has an-
nounced that the hrst Apollo flights
will be phased in by 1962 just as Project
Mercury ends (AW Aug. 29, p. 26).

Four separate methods of prime mov-
ers, Or power sources, to deliver the
required 3 kw. of continuous power
have been considered by AiResearch in
its proposal.

These are, in addition to the open
cvele, hydrogen-oxvgen svstem, an open
cvele, pure hydrogen system; open
cvele, fuel cell hvdrogen-oxygen system,
and a closed cvcle, solar powered svs-
tem.

Advantages and disadvantages of each
system have been considered.

Regardless of the power svstem used.
AiResearch estimates that the environ-
mental control svstem will weigh an
estimated 770 1b. The basic svstem
consists of a fan for compartment cir-
culation, Rlters to remove odors, carbon
dioxide absorber, heat sink (heat ex-
changer), and a water separator. Also
ncluded are pressure controls and an
oxvgen supplv. Pressurization is accom-
phshed bv adding nitrogen from a
storage tank to make up for leakage.

Rather than the pure oxvgen atmos-
phere to be used for Mercury, for which
AiResearch subcontracted to McDon-
nell Aircraft Co., the proposal calls for
an oxvgen-enriched atmosphere, with
pressure equivalent to 8,000 to 10,000
ft. Carbon dioxide removal from the
cabin will not be accomplished by the
lithium hvdroxide method emploved in
Mercury because of the length of the
mission and the size of the crew., A
system using regenerative materials 1s
considered or a condensation process
such as uwsed in water removal. Very
cold temperatures are needed for the
latter but detals are not bevond work-
mg out, ofhcials said.

Heat Sink

Depending on the power svstem, the
leat sink can be an expendable evapo-
rant, crvogenic fuel, or outer space.
However, regardless of the power svstem
or the heat sink used. the weight and
basic r:r:-nﬁgurzlhnn of the environmental
system  remains  essentiallv unchanged
mﬁ:pt for the heat sink heat txclmngtr.

The open cvele, hvdrogen-oxygen
power svstem favored bv AiResearch
would weigh 2,260 or 3.080 1b. total
it integrated with the environmental
system. A disadvantage 1s that it has
the complexity of having two propel-
lants and requires an additional source
for supplementary power when 50 1h,
thrust 15 needed for attitude control.

As a power source, the hvdrogen sys-
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8 F'[ush Fracturd
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® Positive Clamp-up
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The Standard Cherrylock

Top Performance Through the
entire range of Diameters, Grips,

and Mate rllll

-
n.
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The Bulbed Cherrylock

Specifically for Thin Sheet and
Double Dimple Applications—
Even Greater Strength in the
Short Grip Ranges

b F

Cherrylock 2000 Team
u All These Advantages

@® Full Grip Range
® Complete Hole Fill

® Positive Visual Inspection
(Grip Marked on Head)

A-286 Stainless Steel—Monel—Aluminum

The Cherrylock™ “2000" series team
offers the finest, most adaptable air-
craft rivets yet developed. Maximum
joint strength and reliability are
obtained by using the Standard
Cherrylock and the Bulbed Cherry-
lock to cover the entire range of
applications. The Bulbed Cherrylock
for short grips and double dimple,
the Standard Cherrylock in the
longer grips. Both types are installed
with the same H-610 series pulling
head, using existing Cherry guns,
Higher joint strength allowables,
close blind side clearance, and the

* Patent No, 2031532

CHERRY RIVET DIVISION
_
Townsend Compcny

widest grip range available—only
with the Cherrylock Team—result
in better fastening at lower cost. The
Cherrylock Team provides the
strongest mechanical lock—flush
fracture rivet available. Positive
visual inspection after installation—
with grip length marked on the rivet
head—is offered only by the
Cherrylock Team.
® ok

For technical data on the Cherry-

lock Team of rivets, write Cherry

Rivet Division, Townsend Company,
Box 2157-N, Santa Ana, Calif.

in Canada: Pnrrn-nh-r & Bulloch Manufocturing Company, Limited, Gananoque, Ontario



- Atlas-Centaur: Thin- wall

- more with less weight, in less

F Bl
LEXONICS has supplied

components like these for the
pioneer vehicles of air and space
flight for over 30 years . . . from
the Ford Tri-motor to the

stainless steel tubing; ducting
assemblies for bleed air, cooling
and heating, cabin pressuriza-
tion, anti-icing, exhausts, etc.;

flexible ducting sections and
joints; metal hose —all formed
by exclusive methods to do

space. Let Flexonics work with
you on all your ducting require-
ments —both standard compo-
nents and special engineering.

Mail the coupon today for your copy
of the big, instructive Flexonics catalog.

pree ATTACH TO YOUR LETTERHEAD—MAIL TODAY Fe s

*  ELEXONICS CORPORATION
1302 5. Third Avenve, Maywood, lllincis

corporation

InCanada: Flexonlcs CorporationofCanada,Ltd.,Brampton,Ont. Please send me my per.

- . sonal copy of the big new
mj &; & Gf%D g . Flexonics engineering guide
o ' ond cotalog of cero/space

EXPANSION METAL SYMTHETIC BELLOWS atnofamace
JOINTS HOSE HOSE COMPONINTS | components.

SUBSIDIARY OF CALUMET & HECLA, INC,

&6

tem appears the simplest because of the
high heat capacity the fuel possesses
when stored cryogenically. However, a
power system operating on hyvdrogen
alone cannot sustain itsclf on the feed-
back of its own generated energy be-
cause it must rely on additional external
energy to heat the fluid so that the re-
quired power output mayv be obtained.
This could be suitably accomphished by
considering a recuperative svstem incor-
porating a low temperature heat ex-
changer at the hvdrogen tank exit which

is heated by a portion of the turbine
exhaust fud.

The disadvantage of the pure hydro-
gen svstem s that the low energy of
Hlf: fuel results in a high svstem weight.
AiResearch estimates that a system us-
ing pure hvdrogen as foel would weigh
4,395 1b., primanly because 3,000 Ib.
of hvdrogen would be needed for the
two-week mission,

An open cycle, fuel cell system in
which chemical energv of fuel is con-
verted directly into electricity has the

Life Sciences for Space Uses

EXTENT OF KNOWLEDGE — FALL 1950
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Environmental
conaitioning ror

detection systems

AiResearch cooling of airborne
detection systems is accomplished by
an extremely reliable, compact unit
which is both an air-cooled eold plate
and mounting structure for the detec-
tion system's transistorized power
supply.

This lightweight package weighs
7.2 lb., and has a heat rejection of
500 watts, It consists of four AiRe-
search Minifans and an all-aluminum
structure with 44 separate modules,
Each module is electrically isolated
and may be removed individually
for quick, easy replacement.

AiResearch is the leading designer
and manufacturer of such advanced
electronic conditioning equipment
and systems. This production unit is
one example of the broad production-
proven capability of AiResearch in
providing extremely reliable, light-
weight, compact cooling packages for
aircraft, missile, space and ground
support applications,

Environmental conditioning
equipment has been produced for
the following electronic systems:

Detection * Communication
* Control * Ground Support -
Guidance

Write for literature today.

,@mm.,...

AiResearch Manufacturing Division

Los Angeles 45, California

&7
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AERORCA ...and the 15-minute man!

The key to peace lies in the nation’s deterrent power . . .
the building and maintaining of the military strength req-
uisite to preclude enemy aggression here or abroad. Today,
Aeronca’'s DEFENSE PRODUCTS GROUP is making
significant contributions to the nation's readiness, deliver-
ing systems and subsystems to meet the sophisticated
requirements for advanced air weapon, astronautic and
ground support equipment. To produce complete systems
packages, Aeronca’s Scientists team with competent Proj-
ect Engineers to evaluate and analyze mission profile re-
quirements . . . interpret abstract concepts . . . develop
and produce operational systems. And Aeronca offers
performance-proven systems management with integrated
laboratories and facilities to assure Quick Reaction Capa-
bility . . . expedite projects from the theoretical-problem
stage through the production of actual working hardware
... reliable and on-schedule!

Excellent openings now available for crealive R & D Engingers with aergspace
experience. write today to Mr. 0. E. Chandler, Mgr. Professiomal Employment

PLANTS AND LABORATORIES FROM COAST TO COAST: AEROSPACE DIV., BALTIMORE, MD.; MIDDLETOWN DIV,, MIDDLETOWN, OHIO; AERCCAL DIV., TORRANCE, CALIFORNIA.

*Twin keys worn by an officer ol
the US.AF., and R.A.F. control
Thor missiles based in Britain, In-
serfed in separate control panels,
the keys start a fully-aufomatic 15-
minufe countdown (o nuclear war,

manufacturing corporation
1714 Germantown Rd., Middletown, 0.

advantage of low power svstem weight
but would require a supplementary heat
sink and a separate attitude control
svstem because there would be no ex-
haust available, The over-all svstem
therefore would be heavier than the
integrated hvdrogen-oxvgen svstem by
05 1b., totaling 3,175 Ih. An added dis-
advantage, AiResearch says, is that de-
velopment of the fuel cell is not very
far along and could not he available
until 1964,

Solar power also is considered as a
source to provide the 3 kw. of electrical
energy. Light weight is the primary
point in favor of this system, which
weighs only 9580 1b. but requires an inde-
pendent power system for launch and
re-entry and a separate attitude control
system, Operation is a closed rankine
mercury-vapor cvcle with a large solar
collector used to boil the mercury which
powers the prime mover or generator.

Another large radiator which con-
denses the vapor radiates to outer space.
Environmental cooling is accomphshed
through the space radiator, supple-
mented with hydrogen as an expendable
coolant., However, when the solar power
system is integrated with the environ-
mental control svstem, the estimated
weight 15 3,310 1b., shghtly heavier than
the hvdrogen-oxvgen svstem,

U.S.-U.K. Cooperate
On Satellite Design

Washington—Detail design has be-
eun for the fArst mternational satelhite,
in which a U. 5. Scout vchicle will
launch a varnety of Bntish experiments
to measure ionospheric and cosmic ray
characteristics.

Structure for the 150-lb. payload is
bemmg bmlt by National Aeronautics
and Space Administration’s Goddard
Space Flight Center, which also will
integrate experiments being assembled
bv three British universities, with the
Roval Society Committee on Space Re-
scarch coordinating the Bntish work,
Pavload 1s designated 5-51 by NASA
and UK Scout 1 by Brtain.

Satellite conhiguration has most ex-
periments carried outside the spherical
structure, which 1s 25 in. in diameter.
Two Imperial College experiments will
be carned on top of the sphere. Upper-
most 15 a 4-in. ball containing nstru-
ments to measure ion mass,  Directly
heneath 1s a evlinder housing a cosmic
rav energy spectrometer.

Extending from the satellite housing
are two #4ft. booms and four solar
paddles. On the end of one boom
15 a pair of disks to measure electron
density in a Umiversity of Birmingham
expeniment.  The other boom 1s tipped
with a single disk designed by Univer-
sitv College of London to measure ¢lec-
tron temperatures.
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FIRST international satellite will integrate experiments prr:pllr{:d h:lr' three British universities
within 150-1b, payload to be built by National Aeronautics and Space Administration.

Non-oriented solar paddles have a
surface area of 5-6 k. to POwWer the
multiple expennments, which will have
a constant power drain of 2.5 watts.

Other experniments on the structure
skin and mside the package are three
solar rachation sensors and bwo T{-r:t_t'
counters, Four telemetrv antennas ex-
tend from the top of the structure at
an angle of approximately 45 deg.

The satellite will be launched at an
angle of 55 deg., aimed for an orbit with
1 200-mi. perigee and 600-mi. apogee.

Roval Society and NASA have estab-
lished a joint working group (AW Aug.
29, p. 92} which is meeting periodically
as the first pavlead is developed. This
group also is discussing experiments for
two additional satellites which will be
instrumented by the British for Scout
launches.

NASA's contribution includes satel-
lite electronics and mechanical mmstru-
mentation.  Brstol Aircraft Guided
Weapons Division and Pve, Ltd., arc
providing circuitry for several British ex-
periments,

USAF Asks Approval
To Buy STL Property

Washington—Air I'orce has formally
requested congressional approval of its
plan to pay 523.5 million for facilitics
of Space Technology Laboratories,
whollv owned subsidiary of Thompson
Ramo Wooldridge, Inc.. for use by
Aerospace Corp., USAI's new non-
profit organization which is taking over
the functions of STL as manager of fu-
ture ballistic missile and space programs.

The original cost of the ST'L prop-
ertv, which includes approximately 40
acres and nine buildings in El Segundo,
Calif., totaled $20,270,645.

The Armv Corps of Engineers ap-
praised the replacement cost at $20.-
350,000, STL appraisers estimated the
replacement value at 535,360,000, n-
cluding a replacement cost of 526,275.-
000, plus approximately 59 million for
items such as relocation costs, mortgage
prepavment  penalties,  capital  gains
taxes, and state franchise taxes.

&9



OPERATION

Here is the amplifier when distance is a eritical factor
in obtaining usable signal levels at the receiving sta-
tion. It is Tele-Dynamies’ Type 1114—a new compact
rf power amplifier weighing only 14 ounces, for mis-
sile, probe or satellite transmitters to give the final
boost for good signal reception.

Performance of Type 1114 is reliable and impres-
sive. When used in conjunction with Tele-Dynamies’
1004 transmitter it delivers 15 watts power output
with 250 volts at the plate. It is easy to drive and
requires no auxiliary cooling system.

This miniaturized model is completely shielded,
provides tuned input and output, has excellent heat-
sink characteristics and is ruggedly built throughout
to operate with complete reliability under severe
environmental conditions.

You ean get this new amplifier in two models, for

BIGIB00S]]

either 6.3 or 28 volt filament—each available with
either integral output filter . . . integral output filter
plus integral line filter . . . or without any filters.
The 1114 is ready for immediate delivery. Detailed
technical bulletins and evaluation models are avail-
able. Please call the American Bosch Arma sales
office in Washington, Dayton or Los Angeles. Or con-
tact Tele-Dynamies Division, American Bosch Arma
Corporation, 5000 Parkside Avenue, Philadelphia.

TEG

Across-the-board Competence in Telemetering Systems
and Components

Commutators—Mechanical and Electric « Pulse-Width
| Modulators « Subcarrier Oscillators « Wideband Amplifiers »
Transmitters « Power Amplifiers « Receivers « Discriminators

+ Decommutators « Receiving Systems Accessories «
Guidance Receivers

TELE-DYNAMICS

AMTERICAN BOSCTH ARMA CORPORITION

70

MISSILE ENGINEERING

k
GREAT FALLS MALMSTROM
a3 mEres @ l: T ﬁ.FE 7 saver
1 \F i e
| sy Nadh -y .r.'r,r'ﬂir_“"'-'--’i."_-"& o e ."'3‘, -

3 -1 - i —
JIr T Fo FLIGHT
i ...,..-"'fq-. ey b T 1
¥ EH 1 .._|.-I:I
q‘* [ Sy
FLIGHT F° QTS prl " "

aaael N J‘lk
1;.-'1 - - \ 'F rt:?H]" .-I':_. )
'-I L i l9> """'-"“'n.l_-'ﬁ"*n__

- h 1 L
: sy ¥ rrrﬂ;

i ra i _- ED: .___ ]
‘l TP g o) r ﬂ‘:«,ﬁ}E ' “ﬂm 50 MILE RaDus |
¢ . TRy - Tl o 4 : — ]
(L& e - i i 3 s 7 FLIGHT O ERbE 5/ — sy )
HET= 1 P i | 1 2 ! 1 - g b
L T -_T"- Ji' " ; -.""'-\. f’*ﬂr' - gl J:rsu':l..I]l_ = 3 S ke i s B I 'i{
/ vy ; .L% ! —a g .i ELIGHT '&. =} AT S oot ,)/; i, B o
7 1 E 1 i ] [ ) i
| FL.-’E". 5 j '“.'.;:.J" ”_ f AR e i 20 L. .. s T fl'..-"ﬁ.l'l".ir E
- - - - o A "R [ e LT
l{ﬂ;::‘ﬂ"h r_oof \ .p-""'"’ i) (a0 : i . i ] . = - S LRl
S A o S
P, : \ g s . L b o
& N e
/( _ o LA -1 :.'__ ’
= ’ i r -".—\__ all -
; ”, r_'l";Hr ': "TE"H_F EHr H‘ " .
|II|. i i ‘l- " & a -..
il o i e HE F
1 \ I - ‘HHE- .lll--l.f... 1 L
s N —
ry ey ..h‘.‘-"
.E "'1 J““r ; : * gdea B F I
W . =i I
LEGEND % \ |
jblife CoNTR0E CeienE e, i TLE
n] NI R :| .l' :-;_ Sy
_ R ) |
I reem——ns - R LF R b ]
L = COUNTF SRS .' %, hﬂi"‘] :
/ ' : Y -~
" W g LT Pl Y e = &

e —— o —

FIFTEEN MIHUTEHAH Aight complexes eventually will be established mthm a 125-mi. rading ﬂ-f Malmstrom AFE, "'viﬂrlhm

Missile Site Builders Face Slippage Fines

By Russell Hawkes national urgency of the project, the countered in normal  construction

' managenal cnmp]{*uh the magnitude  prachice, all demand a skilled and com-

Los Angeles—Construction contrac-  and dumndnw specd LI':I:'{:III'I:]‘.IE!EHI::{] in  petent organization-in-being capable of

tors who fail to meet completion dates  the construction effort. The wide dis- organizing and carrving through the

will be penalized $2,000 of “liquidated  persion of construction sites, close con-  w ork to a timely and acceptable com-
damages” for each dav of slippage on  struction schedules under adverse  pletion.

cach uncompleted launcher or control  weather conditions, and precise dimen- “The Great Falls area of Montana
facility in the 150-missile, $40-million  sioned tolerances exceeding those en-  has a severe winter climate. According
Minuteman base construction program to present schedules, work will not get
around Malmstrom AFB, Mont. i ' under way until mid-December, which
i Agalet Deey Preliminary Construction | T £ vl o v 0t
Schedule im0
The penalties are part of the drive able construction time for the early
bv Armyv Corps of Engineers Ballistic 15 MINUTEMAN FLIGHTS flights (a flight consists of a launch
Missile Construction Office to prevent T“"tti::rﬁ“- “"l'}?.'ﬂ-"t "““H‘I:‘;‘““ control center and 10 silo launchers) is
the delavs that have hampered ballistic Flight A  Dee. 15, 1860 June 30, 1961 short and will demand a high degree
missile base programs thus far and will Flight B Dec, 15, 1960 June 50, 1961 of mobilization of men, equipment and
mdemmnity the Corps for the heavy costs Flight 0  Dec. 15,1860 Aug, 31, 1061 materials at the verv outset of the
incurred by delays. Liquidated damages | pine s fon 11061 e 40, 1801 |  Work. The construction approach must
will also be Eharﬂcd for delays on lmws Flight ¥ Feb, 1, 1961 Nov. 30, 1981 be an explosive, large-scale npr:r:atmn
for Martin Titan 1 SM-68B. The rate Flight G Feb, 1, 1961 Dee. 81, 1061 immediately following award in order
has not been announced. Brig. Gen, FilRht M. Feb 1, 1981 TAR; 3L, 1003 to save irretrievable construction time.”
Alvin C, Welling, BMCO commander, :;:;:::_: it (I o Successful bidders on construction
warned builders of the obstacles they Flight K Apr, 1, 1061 Apr, 40, 1962 contracts will be expected to start exca-
will be expected to overcome in a bul- Flight L Apr. 1, 1861 Apr. {0, 1962 vations within 10 davs of the go-ahead
letin of advance information for poten- EHEUEON, JNNF R, LAOL  MANALJL0e from BMCO. The terms of contracts
tial bidders. ;;;::::: ::i: :::;::: :::;:::;:E will require that construction of each
He said, “I want to re-emphasize the | e Bl i launch control area be completed 30
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COLLINS RADIO COMPANY

CEDAR RAPIDS,

1oOWA

DALLAS, TEXAS

-

Uollins new single
sideband transceiver
keeps airliners in

contact-everywhere

Contact any facility in the world — oceans,
even continents away — with Collins 618T HF
SSB Transceiver. Talk direct on any one of
28,000 channels with crystal controlled stability.

Collins S5B 618T uses only half the bandwidth,
and gives four times the talking power in crisp,
clear signals. You're never out of range with

Gollins new 618T HF SSB Transceiver.
Transistorized and completely modularized, the

618T weighs only 47 Ibs. Literature requests will
be filled immediately.

BURBANK, CALIFORNIA

1

.—llu."i-.l._-
'I--il_l|_1.
R St
Elem %l

LAUNCHER CLOSURE . g' cTABILIZED BASE COURSE

- L |.I..._|:.
! L -||
(o= B s
: 4

o1

8" SUB BASE

v+t WINCH DOOR

' S .- L e
IEF-BATY

! .l -z '1.."'..:':—.;:_'_*
I_I- J'IJ > ‘ il :_:I-'.'l_-.!.- . _'-.-"h
':1' ' . 'fr#j it
4 GOV'T FURNISHED ' v - A
R | ; EQUIPMENT e SR & . A
al 12d \D e 1
- ’ | Gl : e 3 vl
X g [0 To 12" i R
2 .“ I"l L1 1‘ - -'-I
i i |'|- il = 2
“f L Ir"-." ﬁh .*"4 'y
i :! "._h.r R & 1 . &
1‘1 .":. IP' o B - I.i;_'.‘_.-'.
o i o WPatiy -
B : 3 STRUCTURAL -~ ; Ao

ACESS DOOR

ERY AREA
ACCESS HATCHWAY |

STEEL LINER et

CPUIENENT BREM FLEEE PN

TOP 25 FT. of each missile silo at Malmstrom AFB will contam an annualar equupment area.
Sliding steel and concrete tube closure will cover each 80-ft.-deep silo.

davs before the last launch tube m its
flight. Fifteen Minuteman flights will
¢ventually be established within a 125
mi. radius of Malmstrom. The flights
will be identified by letters “A” through
“0." Construction of flights A, B, and
C was to have started Dec. 1, but has
heen postponed two weeks. According”
to the preliminary schedule, Hights A
and B were to be completed by the end
of June, 1961, and flight C was to be
himished two months later.

BMCO is inviting bids this month
and plans to open them on Dec. 6.
Bids will be accepted only from con-
tractors on a pre-qualihed bidders™ list
established by the Corps of Engineers.
Followimg an Armv precedent set vears
ago by the Quartermaster Corps, Gen,
Welling created the hist to make sure
contractors have the “competent or-
canization-in-being” he speaks of in
the advance imformation for bidders.

Welling has been instructed to elim-
mate “contract brokers” and companics
which cannot fulfll their contracts from
the ballistic missile base construction
program.
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Iiach silo Tauncher will be S0 £, deep
to accommodate the Minuteman mis-
sitles wlueh  are about 60 £, long.
Around the top 25 ft. of each silo will
be an annular equipment area. The
walls of the 12-tt.-dia. silo below the
cquipment arca will be made of foot-
thick poured or precast reinforced con-
crete,

[he walls of the upper 25 ft.
will be much thicker since thev arc
more exposed to encmy attack. Allow-
able variation from true vertical for the
concrete tube will be 1 in 500, A heavy
shding steel and concrete tube closurc
will cover each silo. Boeing Airplane
Co., assembly and test contractor for
Minuteman, will provide the closure
actuating mechanism and mssile sup-
port svstem. It will be possible to enter
the tube through a hinged, hvdraulic-
actuated hatch m the tube closure. A
trollev beam and 3500-1b. hoist will be
installed in the equipment arca for
moving equipment  about i the
launcher.

Contractors will install a 12-ft. x
24-ft. prefabricated metal support build-

from fhis

...With R/M Style 41RPD
ashestos-phenolic felts

Motor-tube insulation liners and
other high-temperature asbestos-phe-
nolic parts are natural applications for
R/M Pyrotex® felts and tapes.

Wrapped by a variety of techniques,
tubes of R/M Style 41RPD Pyrotex
tape can be fabricated into one-piece
(no joints) ablation-resistant parts
capable of withstanding extreme high
temperatures for periods of 60-90
seconds.

Extra-long spinning-grade asbestos
fiber provides the unusual physical
stamina in parts made from R/'M
Pyrotex felts. High strength-to-weight
ratio and excellent percentage reten-
tion of physical properties after ex-
posure to high temperatures are
additional advantages ol such paris.

R/M Pyrotex felts are easy to
handle. Readily available from coaters
or from R/M. Write for complete
information,

RAYBESTOS-MANHATTAN, INC.

Reinforced PlasticsDepartment, Manheim Pa.

SPECIALISTS IN ASBESTOS,
RUBBER, ENGINEERED PLASTICS, SINTERED METAL
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Three years ago, the U.S, Navy handed American scientific
and industriai leaders a formidable task. Problem: To develop
and build a submarine-launched, intermediate-range ballistic
missile with extreme accuracy and dependability.,

Hundreds of organizations over the land pooled their talents and
resources—under the direction of the Special Projects Office of
the Navy, :

The result: Polaris—today one of the world's most potent defense
weapons, A unigue marriage of space and sea powerand a unique
marriage of scientitic and industrial ingenuity.

The Lockheed-built Polaris Missile has demonstrated accuracy in
a great number of test firings using the guidance system designed
by the MIT Instrumentation Laboratories,

Hughes initially contributed to the success of these firings as one
of the suppliers of the electronics for the guidance system pro-
duced by the General Electric Company.

Hughes is today a prime contraclor for production of complete
Polaris guidance systems. These systems, incorporating Minne-
apolis-Honeywell produced inertial platforms, are now being built
at the Hughes El Segundo plant.

The Polaris Missile is a major factor in the Free World's effort to
maintain the peace. Patrolling deep beneath the seas, the Polaris
Missile System will be a mighty, but silent force for freedom.

VIDEOSONIC assembly
rechnigues, developed by
Hughes manufacturing
engineers, are the most
important advance in
production line flow since
the standard assembly
track. Used to build Hughes
Polaris guidance svstems,
these technigues regularize
flow, maintain refiabiliry
and reduce worker fatigue.

ARIS;}’; Product of free people pulling together

............
.....................

i

]
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Creating a new world with electronics | H U G H E s

|
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HUGHES AIRCRAFT COMPANY



HOW SAC’S HOUND DOG CONFUSES ITS QUARRY

dreds of miles to destroy its quarry.

Outstanding capabilities such as this make the
GAM-77 HOUND DOG missile an extremely valuable
weapon for SAC. The HOUND DOG has already been
tested and proved in flight conditions. It is opera-
tional hardware in being. And in addition, it has
growth potential in range, speed, and payload
stretching through many vears to come,

When the GAM-77 HOUND DOG strategic missile
leaps into action from a B-52G intercontinental
bomber, its pre-set controls can veer it off in a direc-
tion away from the target. It can change course and
altitude. Then, with enemy defenses confused, it
can turn suddenly and bear down on the target at
supersonic speeds. Its guidance system can't be
Jammed,.,can’t be decoyed. It can reach out hun-

/A
THE MISSILE DIVISION OF NORTH AMERICAN AVIATION, INC. 7&"—'&

Cowrney, Calilarnia

ing on the surface near the mouth of
the hole.

It will contain a 50 kw. diesel-clectnic
senerator and a 10-ton capacity water
chiller to cool the missile warhead,
euidance and ground support  elec-
tromics.

The launch control facility for each
flight will consist of an underground
launch control center with the floor
suspended from the ceilling by springs
to isolate equipment from earth-con-
ducted shock waves generated by enemy
weapons or perhaps by the launch of
the flight's own missiles from the near-
cst silos. Equipment will include an
oxvgen generator, and 3,500 gal. of
stored water. Access will be through
a concrete shaft from a wood frame
support building on the surface. A
2,000-1b.-capacity  elevator will install
and remove equipment. A smaller re-
mforced concrete escape tunnel  will
lead to the surface from the other end
of the center and will be covered by
a blast door.

The launch support facihtvy on the
surface will include 15 bwmldings hous-
ing personnel, stores and equipment.
Living factlitics will include cooking
ranges, dishwashers, sewage disposal
facilities, ete. The installation will also
have a blast damper.

Chinges are still being made in the
design detals of facilities for Minute-
man complexes and contractors have
been warned not to consider prelimi-
narv  drawings final.  Revisions  being
considered include enlargement of the
underground concrete capsule for the
launch control center and the move-
ment of more equipment rooms under-
ground.

Oil Bath Grinding

Improves Steel Strip

[igher quality stainless steel strip
i promised to the aircraft and missile
industry with an o1l bhath grimding
method which grinds  strip steel to
thickness variations of less than 0.0005
In.
Wallingford Steel Co.. Wallingford,
Conn,, is producing the stecl striip with
coated abrasive belts running m ol
The crown grinding equipment 15 pro-
duced by the Hill Acme Co. to designs
modificd by the Behr-Manning Division
of Norton Co.. Troy, M. Y.

The crown of the strip steel 1s re-
moved bv means of two abrasive belt
grinders running i oil. This method
15 said to produce higher qualitv work
m less time than dry grinding tech-
niques  which require two grinding
limes,

The single grinding line consists
of two 60-hp. vertical grinders running
m tandem, each driving 30 x 126-in.
cloth belts with aluminum oxide or
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silicon carbide abrasives. The belts
grind in a 65 gpm. flood of sulfur-
chlorinated o1l trom a 4,000-gal. re-
servoir,  To obtain  higher polished
finishes, a less aggressive glue-bonded
belt of cloth or paper 1s employed.
Flattening of the steel strip as it
approaches the abrasive belt 15 achieved
with an endwise tension of 30,000 Ib.
The strip is bent at an angle of 20 deg.
by being forced under V" break rolls

as 1t approaches and leaves the grinding
oint,  Hvdraulic pressure against an
S-m.-cha. work roll forces the stnip
agamst the abmsive belt.  Walling-
ford's equipment can handle stnp to
a thickness of 0240 m. and to a
maximum width of 27 m. Strip 1s fed
to the abrasive belts at speeds between
6 and 36 fpm., depending on depth of
cut, type of stock and surface fnish
desired.

|

STEEL STRIP comes off wide-belt oil grinding line. Protective paper is fed to steel coil from

left, Wallingtord Steel grinds strip up to 27 in. wide,

COATED ABRASIVE BELT 30 in. wide removes crown at surface speed of 4,200 fpm.
using knurled steel contact roll (left). Xeray thickness gage (right) traverses strip.
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TRUCKS
HAVE CARRIED

V-2

NIKE AJAX

NIKE HERCULES
TALOS 1

TALOS 1l
MATADOR

MACE

LA CROSSE
REDSTONE
JUPITER

JUPITER C
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HONEST JOHN
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QUAIL

PETREL

SPACE CAPSULES
SOLID PROPELLANT
RADIAL CYLINDER
JET THRUST and
ATOMIC ENGINES
AIRFRAMES
WARHEADS
GUIDANCE
RADAR
PARABOLIC ANTENNAS
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OUR FLEET TRAVELS
10,000,000
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WRITE US NOW

457 WEST FORT ST.
DETROIT 26, MICH.

W0 3-7913

F-Iﬂb Firés B.u-llpup Over Eglin AFB

Martin Bullpup air-ground command-guided missile is fired from USAF North American
F-100 during advanced testing run over Eglin AFB, Fla. Bullpup can attain Mach 1.8.
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Now, you can get a readv-to-use engineering print . . . in
seconds and on ordinary cul-sheet paper ... from a micro-
film aperture card.

The XeroX™ Copyflo”™ 1824 printer makes 18" x 24"
prints, or smaller, at an extremely low cost. Also reproduces
on vellum or offset paper masters.

Operation is automatic. Prints emerge dry, ready for im-
mediate use, as fast as four a minute.

And the quality of reproduction is excellent. The image
1§ sharp black-on-white and won't rub off. There is no
odor, no waste, and the paper may be written on with pencil
or pen.

Thus, regardless of yvour engineering-drawing-reproduc-
tion volume, you can now enjoy the tremendous savings in
time, money, space, and materials of a unitized microfilm
system.

Formerly, such economies . . . from $20,000 to $100,000

LOW COST, AUTOMATIC REPRUO-
DUCTION OF ENGINEERING
DRAWINGS ... FROM MICROFILM

XEROX
CORPYFLO

18214

PRINTER
MAKES THE SAVINGS OF A

UNITIZED MICROFILM SYSTEM

POSSIBLE IN SMALL OR DE-

CENTRALIZED ENGINEERING
DEPARTMENTS

A. Operator inseris mi.
crofilm aperture card.

LS

B. Next, operator inserls -

a sheet of ordinary pa-
per or vellum, or an off-

set paper master. In-

sertion starts automatic
printing and processing _
cycle, =

€. The first print i5 au-
tomatically delivered in
30 seconds, subseguent
prinis (of the same or
different drawings)
every 15 seconds,

annually . . . required a substantial reproduction need to
make the system feasible.

Today, however, the Copyflo 1824 printer brings the
same proportionate benefits to small-volume users as to
large. No need now for vast files of engineering drawings.
Microfilm aperture cards take only a fraction of the stor-
age space required for other reproducibles. No more costly
waiting for prints. And prints made by a Copyflo 1824
printer are so inexpensive, your engineers can discard them
after use,

Write today for 1824 booklet giving full benefits you can
expect from a Copyflo 1824 printer. Haloid Xerox Inc.,

60-104X Haloid St., Roches-
ter 3, N.Y. Branch offices in H A Lo I D
XEROX

principal U.S. and Canadian
cities, Overseas: Rank-Xerox
Limited, London.



‘Inside Man’ in the search for subs

Jack Welch earned the submariner’s Gold Dolphin
insignia while serving aboard Navy subs as a Chance
Vought missile engineer. Now, M.LT.-trained Welch
is an anti-submariner. His incisive knowledge of sub
operation i1s characteristic of the Anti-Submarine War-
fare Department of Vought's Aeronautics Division.
Today — with missile subs threatening us — Welch
and his veteran colleagues are working hand in hand
with Vought's Electronics Division and Vought's
Research Center on improved underwater detection
systems that can find and destroy the hidden enemy.

In addition to ASW systems, Vought Aeronautics develops
missiles, aircraft and other pmdufts for defense.

AERONAUTICS
DIVISIONDALLAE,TEHAE

CHANCE
VOUGHT

FINANCIAL

By Katherine Johnsen

Washington—Seven amrcraft compa-
nies now have over 5110 miilhion 1in ex-

cessive profits cases appealed to the
U. §. Tax Court from Renegotiation
Board decisions, and thev probably will
rentain i litigation for vears.

Two appeals filed recently with the

l'ax Court—involving $4.2 million by
the Martin Co. and $4.1 million bv
Lockheed Aircraft Corp.—boosted the
total over the $110 million mark, These
two were the only excessive proit deter-
minations made by the Renegotiation
Board against aircraft companies for
1956,

Renegotiation Board has hnished its
review of the aireraft industry for 1956,
and Board Chairman Thomas Cogge-
shall reports that the mdustry has been
cleared for 1957 with no excessive
|m:|ﬁr determinations, with the excep-
tion of Martin and Lockheed whaose
cases are still being reviewed., Review
of 1958 industry profits is now under
wav.

Coggeshall attributes the drop-off in
Major cxeessive pmﬁh determinations
bv the Board against aircraft firms, com-
pared with earlier vears, to two factors:
® Tightening of procurement procedure.
“The recent cases which are coming
to the Board,” Coggeshall told Avia-
riox Week, “actually show lower prof-
its than the Board was willing to allow
under carhier cases—which the aircraft
companies are fighting in court.”

e Capital investment. Many of these
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companies 1 the aireraft group have
been paving very cr.mri{_'n'.-Lti‘L'L' dividends,
reinvesting 60, 70, 75% of their
carnings, and manv ]1 we gone out and
raised  capital,” Coggeshall  observed.
The high profts of aircraft companies,
as measured bv net worth, probablh
have been the major issue between the
mdustry and the Rencgotiation Board.

Coggeshall noted that at the end of
World War 11 the aircraft mdustry
without protest refunded S500 million
to the government—largely determined
by the vardstick of prohts related to nct
worth.

I'he biggest aircraft prohts case, and
the most advanced n the legal process
—a $33.5 million determination by the
Renegobiation Board agamst Boeing Aar-
plane Co.—is indicative of the time
mvalved in htigation. It 15 bogged
down on the side 1ssue of “production
of papers” by the Board.

The case mvolves four vears: 1952,
59.5 malhon; 1953, 7.5 milhon; 1954,
$9.7 miI]inn and 1955, S6.5 million,

The Tax Court proceeding for the
hrst phase—5%9.5 mullion for 1952—
started i October, 1958, Since then,
on the 1ssue of Boeing's demands of

“production of |:-|pr_h“ bv Rencgotia-
tion Board, the case has gone to the
U.S. District Court, from there to
the U. 8. Court of Appeals, back to the
District Court, and then again to the
Court of Appeals. The Solicitor Gen-
cral, the legal representative of the Re-
negotiation Board, 1s now considering a
request to the U, 5§, Supreme Court

Firms Appeal $110 Million Excess Profits

to interpret the last decision of the
Court of Appeals on the "production of
papers 1ssue,

l"'un:linﬂ ETiH']HHH‘IHi'I. of this issue, the
U. 5. Tax Court is tentativelv sched-
uled to resume consideration of the first
$9.5 million phase of the Bocing ease
on Dec. 15—over two vears after the
procecding started.

The six other aircraft companies
with cases pending mm the Tax Court
are:
® Douglas Aircraft Co., 514.5 million.

This includes: $+.4 million for 1953:;

54.4 million for 1934, and 56 million
for 1955,

® Fairchild Engine & Airplane Corp.,
51.6 million for 1953,

® Lockheed Aircraft Corp., 515.1 mil-
lhon. This includes: $4.3 million for
1953: 54.6 million for 1954 $2.1 mil-
lionm for 1955, and S4.1 million for
1956,

e Martin Co., 516.3 million. This in-
cludes: $3.2 million for 1953; $5.9 mil-
lion ftor 1954 53 million for 1955, and
54.2 million for 1956.

® North American Aviation, Inec., 525
million. This mecludes: 54.9 million for

9353; S12.7 million for 1954, and S7.4
million for 1955,
® Temco Aircraft Corp., 54.2 million.
This includes: $750,000 for 1952 and
53.5 million for 1953,

The S110 million in seven aircraft
cases accounts for approxumately 95%
of the dollar-volume of Renegotiation
Board determinations now being con-
tested in the Tax Court. The other

o 00 WS
jinee =

Primary Wurk Stuhuns on Convair Assembly Line

Four forward fusclage sections of the Convair 880 are shown on final assembly line at Convair (San Diego) Division of General Dynamics
Corp. Installation of acoustical treatment. ducting, electrical hamesses and interior trim at these fonr primary work stations saves both
factory space and parts inventory, There is a similar arrangement for aft fuselage sections.
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tkf‘ough Communications

BY APPLYING TOMORROW'S CONCEPTS TODAY...
AT AMHERST LABORATORIES

Man's vision of future exploration in the infinity of
outer space is predicated on pertinent data that can
be gathered by each space probe today. As the probe
distances increase...our universe becomes smaller
and communications are the vital link that proves
success or failure of each venture into the unknown.

foday’s dynamic righ : TR
It is imperative that new systems of communications

R&D mission be developed well in advance of other facets of space
technology. At Amherst Laboratories new solutions

also includes crealive are sought to communications problems even before
they are encountered. Creative ideation is not com-

opportunities in promised by conventionally accepted conclusions.

Amherst Laboratories is currently anticipating to-

Navigation, Microwaw - :
g g oy morrow’'s electronics needs in areas of advanced

Data Handling, Ground, Air and Space Communication.
PROFESSIONAL STAFF AND MANAGEMENT
ECM and Radar OPPORTUNITIES are unlimited for Electronics En-

gineers, Physicists and Mathematicians with advanced
degrees and creative desire.

You are invited to divect inguiries in confidence to Mr.
W. Serniuk, Director, Amber.t Laboratories...or call
NF 3-8315 for information. All inquiries will be ac-
knowledged prompily.

Systems

SYLVANIA ELECTRONIC SYSTEMS
A Divisian of 5 T LV!L N I‘l
Subsidiary of GENERAL @

TELEPHONE £ ELECTRONICS
1180 Wehrte Drve, Williamsville, New Yark

ABORATORIES

61 cases add up to a total of 58 million.

Of approximately 5840 million 1n ex-
cessive profits determinations that the
present board has made since its estab-
lishment in 1951, approximately 5720
million has been refun.ed.

IFour aircraft companies that have
had major excessive prohts determina-
tions made against them have not con-
tested them. Thev are:

e Northrop Corp.,, $4.2 million for
1955,

e McDonnell Aircraft Corp., 52.7 mil-
lion. This includes: $1.5 million for
1951: §400.000 for 1955, and $800,000
for 1956.

e Republic Aviation Corp., 53.6 mil-
lion tor 1952,

¢ Crumman Aircraft Engineering Corp.,
$13.3 million. This includes: $1.2 mil-
lion for 1950: $2.2 million for 1951;
$600.000 for 1952: 54.4 million for
1953: $2.4 million for 1954, and $2.5
million for 1955. Grumman took the
$6.6 million involved in the 1951 and
1953 determinations to the Tax Court,
but withdrew the case last vear.

In addition to the 68 pending cases,
36 other renegotiation cases have been
taken to the Tax Court since 1931.
I'hev have generallv been decided in
favor of the Renegotiation Board:

o Dismissed “with prejudice,” 20} cases.
This means the company withdrew the
CasC.

e Decided by “stipulation,” 5 cases.
This means the attornevs on both sides
reached an agreement, approved by the
Tax Court judge.

e Opinions rtendered, 8 cases. These
cascs ranged from determinations of
$30.000 to 5210.000. In six of the
cases. 100% of the determination made
by the Board was awarded by the court.
On the other two cases, the outcome
was: a 537,951 determination against
Walthan Screw Co. was reduced to
S20.000: and a $210.000 determination
against X-Rav, Inc., was reduced to
5165,000.

Renegotiation Board has almost com-
pleted reviews for the annual earning
periods through 1956, and all aircraft
company reviews are finished. It has
completed 85% of its cases for 195/—
including the entire aircraft industry
with the exception of Lockheed and
Martin. Review of 1958 profits is 45%
complete.

Financial Briefs
National Aeronautical Corp. and 1ts

subsidiary, Air-Shields, Inc., earnings for

the nine months ended Aug. 31 were
$537.829 on sales of 56,109,859.

D&R, Ltd., Santa Barbara, Calit,,
manufacturer of clectronic components
for airborne and ground support equip-
ment svstems, has formed a wholly-

How to use a 4-megacycle instrumentation tape recorder

Ampex's new AR-300 and FR-700 answer a whole new range of needs

For video-bandwidth phenomena

Radar, for instance, can now be tape recorded off receiver and
plaved back repeatedly to scopes, analytical devices or radar
guided equipment. Radar testing, reconnaissance and tracking
are enormously aided by tape's live-playback capabilities. And

for simulation and training, elusive transient phenomena now
become repeatable at will.

For predetection recording and communications monitoring
The recorder’s bandwidth catches everything at once —any 4-
megacycle band of radio frequencies or the IF stage off a tele-
metering receiver., This simplifies on-site equipment, One kind
of recording serves for all usual types of communications and
telemetered data. Later you can play back through detector,
discriminator and other equipment as many times as necessary
to separate and process the desired channels of information,
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For 5,000,000 binary bits per second

Super-efficient acquisition and reduction systems can be devel-
oped around serial pulse-coded data put directly on tape. One
reel lasts 60 minutes — holds over seven billion binary bits,
Compare this with previous PCM techniques on tape limited to
less than 1,000,000 bits per second even at much higher tape
speeds and proportionately shorter recording time.

The essential data

The Models: AR-300 Mobile or airborne record only; FR-T00 :
single-rack laboratory record/playback., Response: 10 cps to
4 mc (3 db). Tape speeds: 12V and 25 ips. Playing time:
60 minutes. Tape: 1.0-mil Mylar, 2-inch width, 10%2-inch reels.
Data tracks: two wideband plus two auxiliary. Electronics: all |
solid state. Environmental (AR-300): 10g vibration; 50,000 fr. | .
alt,; —354°C to +55°C, Tape interchangeability: yes, among all !
AR-300/FR-7T00 recorders,

Write for full information

AMPEX DATA PRODUCTS COMPANY
Box 5000 = Redwood Ciry, California = EMerson 9-7111

I
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Now! Cubic SECOR can determine intercontinental
distances with unprecedented accuracy!

Even the best present-day maps show intercontinental
distances with uncertainties as high as 700 feet. Cubic’s
Geodetic SECOR, developed under United States Army
sponsorship, can ultimately measure these distances so
accurately that the relative location of the Statue of
Liberty and the Eiffel Tower will be known to within
a few feet!

SECOR experiments for the Army Map Service,
starting with a cooperative program involving Navy
TRANSIT satellites, will also determine the true shape
of the earth. Here's how SECOR works:

Three SECOR stations are located 500 to 1000 miles
apart, at the accurately-surveyed corners of a triangle.
A fourth SECOR station is situated at the point, up to
several thousand miles away, whose precise location is
of interest. Each of the four ground stations determines
its distance, within a few feet, from an orbiting satellite
which carries a small SECOR transponder. (The ground
stations measure the phase displacement between modu-

lation signals transmitted to, and returned from, the
transponder. This displacement is directly proportional
to the satellite’s distance.) It is then a simple matter
to compute the exact position of the fourth station with
respect to the other three.

Other SECOR applications include global navigation
of ships and aircraft, missile range instrumentation, and
space navigation of lunar and interplanetary vehicles.

For a brochure on Geodetic SECOR, or information
on challenging engineering positions now open at Cubic,
write to Dept. AW-5, Cubic Corporation, San Diego 11,
California.

‘cubic

CORPORATION

owned subsidiarv, Power Svstems, Inc.
The new company will specialize in
miniature energy conversion svstems for
both commercial and military uses,

Acoustica Associates, Inc., Beverly
Hills, Calif., earnings for the six months
ended Aug. 31 were 5121,655 on sales
of $4,187,314 compared with carnings
of $15,763 on sales of 52,593,503 for
the similar period last vear.

Perkin-Elmer Corp., Norwalk, Conn,,
carnings for the hscal vear ended July
31 were $1.208.085 on sales of $522.-
124,935 compared with earnings of
S900.799 on sales of $17.514.097 for

the previous vear.

Collins Radio Co. carnings for the
vear ended Julv 51 were 56,560,596
on sales of 5190,837,000. This com-
pares  with carmings of 53,550,845
(after preferred dividends) on sales of
$117,864,139 for the previous vear.

Coleman FElectronics, Ine.., Gardena,
Calif., manufacturer of data-handling
and control cqupment, has acquired
Andio-Videre Co., Anaheim, Calif.,
manufacturer of commercial magnetic
tape. No details of the acquisition were
announced.

Avien, Ime., Woodside, N. Y., manu-
facturer of mstruments and controls,
has acquired Electrol, Ine.,, Kingston,
N. Y., manufacturer of landing gear
and hvdraulic equipment. Electrol’s net
assets were purchased by Avien stock.

New Offerings

Solitron  Devices, White Plains,
N. Y.; organmized in March, 1959, the
company 15 cngaged m the business of
developing and mtroducing, manufac-
turmg and marketing new  solid-state
devices. These deviees replace gas-hlled
or vacnum ¢lectronie tubes and selen-
wm rectihiers in the function o current
conversion from alternating current to
direct current  required by various
clectromic devices. Offering 15 5400,000
of 6% subordinated convertible deben-
tures due 1967, for public sale at 100%
of principal amount. Procceds will be
used to lease and move to a new plant,
purchase additional  cquipment,  hire
additional  scientihe  talent,  expand
research and development, retire loans,
and for working capital.

Therm-Air Mfg. Co., Inc., Peckskill,
N. Y, organized in December, 1935,
the company is engaged m the design,
manufacture and sale of temperature
and hunudity  control cquipment for
military and commercial use. Offering 15
125.000 shares of common stock, for
public sale at 54 per share. Proceeds
will be used to discharge an aggregate
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ALL OVER THE WORLD

Air France

Americon Airlines
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Flying Tiger Line I

PAYMOVER"—CHOICE of the
World’'s Leading Airlines

The Frank G. Hough Co. is the only manu-
facturer to successfully design, produce and
deliver towing equipment in the 22,500 to
35,000 Ib. drawbar class to all these top air-
lines. In fact, "PAYMOVER" tractors are not
only the choice of the leading national and
international airlines for handling their
largest jet aircraft, but of manufacturers
and ground-handling contractors too.

We accept this overwhelming preference
for "PAYMOVER" tractors as a challenge to
continually improve and keep "PAYMOVER"
design abreast of the future needs of the
aircraft industry.

The complete line of "PAYMOVER"” towing
tractors also includes smaller units (as low
as 2,500 Ib. drawbar) for towing, pushing
and other prime mover work at truck and
railroad rterminals, piers and industrial
plants. Complete details and specifications
will be supplied at your request.

L

Eostern Air Lines r - E.E.7
’“‘u,..- il

THE FRANK G. HOUGH CD., [ =
LEBTRETWILLUE, 1lLERDic EI
AUBIIARY — |TEURARPDNEL HAarwIAPEE CDmpanT |

I THE FRANK G. HOUGH CO.,
@76 Sunnyside Ave., Libertyville, L1,

Send dalo on “PAYMOVER" troctor of ........oocvienmionmienses Ibs,

JA‘ I drawbar effort

Japan Air Lines I i
I Title
\C Company
5 ]
Lufthansa- ] =—— ——
Germon Airlines City _ 2lale
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Motianal Airlines
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Pon American-
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Pan American
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Belgion ‘Waeorld
dirlines

I Trom-Conodo
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' TWA

Trons Warld
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United Amr Lines
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DEPARTURE CASE HISTORY

N/D SPECIAL ALLOY BALL BEARINGS KEEP
BUTTERFLY VALVE MODULATING AT 900°F.!

PROBLEM: Require highly heat-resistant ball bearings for butterfly valve which modulates
900° F. hot air blast in turbine air bleed. Despite radial loads up to 300 Ibs., shaft must turn
effortlessly through 65°.

SOLUTION: New Departure Sales Engineers, cooperating with Stratos, manufacturer of
the constant speed auxiliary power turbine, recommended N/D's special aircraft ball bearing
of cast cobalt base alloy for this critical application. These bearings were selected for their
ability to withstand extremely high temperatures without deterioration.

Extensive testing proved that the bearings in this N/D equipped modulating system, currently
used on the Lockheed Hercules C-130A military transport, operate at required standards
of performance and reliability . . . and without lubrication! What's more, maximum turbine
speed variation, produced by tull throttle, is completely corrected in 1.5 frictionless seconds.

If your aircraft accessory designs require bearings that operate efficiently at
unusually high temperatures and speeds, invite a N/D Sales Engineer to
participate in your early design discussions. For additional information call
or write New Departure Division, General Motors Corporation, Bristol, Conn.

NEVW DODODEPARTURE

=LIABILITY YOU CAN

BALL BEARINGS - PROWVED

86

Proto: Courlesy Stralos Dirvisian,
Fairchilg Enging and Airpiang Corp.,

Auxiliary power turbine equipped
with cobalt base alloy N/D ball
bearings which operate success-
fully at high temperature without
lubricant protection!

BULILD ROUND

of $79.972 in short-term loans and to
finance the research and development
(approximately $15,000) of new prod-
ucts, several of which are in the
development stage; remainder (approxi-
mately $267,028) will be added to
working capital.

Daystrom, Inc., Murray Hill, N, ],
engaged primarily in the manufacture of
clectronic, electrical and electro-mech-
anical equipment and components
having a variety of industrial, commer-
cial and military applications; the com-
pany also manufactures certain consumer
products. Offering 15 $10,000,000 of
sinking fund debentures, due October,
1980, for public sale; offering price
and underwriting terms to be supplied
by amendment. Proceeds will be used
to replenish and increase working capi-
tal.  Imitially, such proceeds will be
applied to the repayment of short-term
bank loans, which are mcurred m part
to Ainance increased inventories and re-
ceivables resulting from seasonal needs
and expansion of the company’s busi-
ness, and m part to hnance additions to
plant and equipment; balance will be
used for general corporate purposes, n-
cluding the proposed expansion of the
company’s plant facilities at St. Joseph,
Mich., and Worcester, Pa., and con-
struction of a new plant in West Ger-
many.

Dorsett Electronics Laboratories, Inc.,
Norman, Okla., engaged prnimanly in
the design and manufacture of varions
electronic data handling and control
systems; at present the company 15 prin-
cipally engaged in the design and manu-
facture of airborne l{.]lll‘i‘t{.ﬂ.'l‘ll}g systems
with special emphasis on missile instru-
mentation  application.  Recently  ac-
quired subsidiaries are engaged in the
design and manufacture of various train-
g and sales aids and hlms, industral
automation equipment and special elec-
tronic test equipment, and the manu-
facture of the Artisan Electronic Organs.
Offering is 50,000 shares of common
stock for public sale; offering price and
underwriting terms to be *111|)[1]th.1 by
amendment, Proceeds will be used to
provide additional working capital, and
reduction of debt which 15 currently
bascd on pledged recewvables; cerbain
amounts will be supplied as working
capital to subsidiaries to expand their
operations.

Model Engincering & Manutacturing
Corp., Huntington, Ind.. engaged pri-
nmrlh in the manufacture and sale of
clectronics, precision mechanical and
clectro-mechanical products and equip-
ment servicing principally the celectrical,
aviomes, electromes, aireratt, missile and
automotive industrics. Offering is 140 -
000 shares of common capital stock;
130,000 shares for public sale,  Public
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Ask about our
| spray pointing school
Open to all...NO TUITION...

covers all phases

Te

EVERVYTHING FOF

ake a biq difference

It is possible to apply a wide range of
finishes with a single spray gun...but
it is not always economical. To get
the most value from a spray gun it
must be right in many ways.

—right for your coating...There are spe-
cific guns for spraying almost every
coating material known to man...
modern finigshes, thick mastics, vola-
tile dyes, oils, abrasive ceramic mate-
rials, adhesives, and many others.

—right for your work load...Some guns
have heavy-duty features assuring
long service life under hard continu-
ous use...others are designed for
light, intermittent use. Automatic
spray guns save money and improve
finishes at the same time,

—or right for special purposes...Pole
guns reach high places without scaf-
folding...extension guns paint hard-
to-get-into spots...pen-sized air-
brushes touch up fine seratches and
imperfections without masking.

In the past 50 vears Binks has de-
signed spray guns for just about
every purpose, Today the Binks line
includes 25 basie models and thou-
sands of nozzle combinations.

Ask your industrial distributor

for help in selecting the gun that is
just right for your work, or write di-
rect for Bulletin 60-J.

MATIONWIDE
BOOTHS SEEVICE

Y27z - Binks Manufacturing Company
3118-30 Carroll Ave., Chicage 12, Il

REPRESENTATIVES IN PRINCIPAL U.5.& CAMADIAN CITIES = SEE YOUR ElﬁEEIFrEDﬂDIREETﬂHf
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New MB vibration unit extends range, accuracy

The Cl12 moving element is a solid
magnesium casting. This design guar-
antees pure linear motion, an absolute
requirement for accurate calibration.
Amplifier and controls are enclosed in
desk type console with ample panel
space for accessories making up com-
plete calibration system.

and efficiency of accelerometer calibration

an, for the first time, a single system enables vou to accurately calibrate
vibration transducers at any frequency from 5 to 10,000 ecps with
accelerations up to 100 g.

Complete and self-contained, the MB calibration system saves you space, time
and money. This entirely new svstem incorporates all the necessary
instrumentation required for fast, accurate calibration. Newly designed
circuits simplify calibration procedure and eliminate special techniques.

Powered by an extremely low distortion amplifier, the MB Model C12 calibrator
produces 150 pounds of high-fidelity linear force.

The new exciter-calibrator pictured above is another example of MB's
continuing efforts to anticipate the needs of the environmental test engineer.
It is another reason why engineers everywhere recognize that {fie tmportant
advances tn environmental testing come from MB.

MB ELECTRONICS

A DIVISION OF TEXTRON ELECTROHNICS, INC., 1078 State Street, New Haven 11, Conn.

offering price and underwriting terms to
be supplied by amendment. Of the pro-
ceeds, S$500,000 will be applied to
reduce the $1,450,000 balance of a V
loan: the balance for working capital.

[n August, 1960, 5,000 of the com-
pany’s common shares were issued and
delivered to Montek, Inc., of Utah, mn
exchange for 102,525 shares of Montek's
common stock, giving the company a
majority holding of Montek's outstand-
ing stock, subscribed for and reserved
for conversion. The company's stock
split of September, 1960, increased the
stock holding of Montck to the addi-
tional shares included in the above of-
fering, Such stock will be offered by
Montek to all of its approximately 100
stockholders, other than the company,
in exchange for their Montek stock,

The Lionel Corp., Irvington, N. ],
engaged in the manufacture of maodel
or tov electric trains and accessories, and
clectronic and  electro-mechanical  de-
vices for government and industry. Also,
the company has contracted to purchase
the net assets of Anton-Imco Electron-
ies Corp. whose principal assets consist
of all the stock of Anton Electronics
Laboratories, Inc.. which makes elec-
tronic and nuclear detecting mstru-
ments (Brooklyn, N. Y.), and Intercon-
tinental Manufacturing Company, Inc,,
which manufachires missile parts and
air frame sections (Garland, Tex.).
Offering is 4,500,000 of convertible
subordinated debentures, due October,
19580, for '-.'|1f15-1|;'1'|.]_:ti|11|'| hj.' COMIMOnN
stockholders: record date, subscription
price, mnterest rate and underwriting
terms to be supphed by amendment.
To the extent of $2,500,000, proceeds
will be used to reduce existing bank
loans (which include 51,300,000 paid
for Anton-Imco stock): about $500,000
to L*xp;m-cl the ::‘L}1l‘1|:|-:‘|1‘|}"1+ research and
development program; the balance to
provide additional working capital,

Metcom, Inc., Salem, Mass., organ-
ized under Delaware law in Apnl, 1939,
for the purpose of engaging in the pro-
duction of existing tvpes of microwave
tubes and devices, the improvement of
existing tube types and of the methods
of producing tubes and devices, the
development of new tvpes of tubes and
clectronmic devices and the undertaking
of rescarch and development programs
for others, Offering 15 100,000 shares
of common stock for public sale: offer-
mg price and anderwriting terms to be
supplicd by amendment. Of the pro-
ceeds, 541,600 will be used to retire a
mortgage loan and $50,000 to purchase
cerbain machinery and  capital equip-
ment now rented: S60.000 for the pur-
chase of additional wmachinery and
cquipment; S100,000 for independent
prototvpe development of a radiation
detector; $150,000 for independent re-
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scarch and development in connection
with the company’s program for com-
mercial production of Klystrons, magne-
trons and microwave devices for use in
products for the civilian consumer mar-
ket; the balance for working capital.

Champion Spark Plug Co., Taeledo,
Ohio, engaged mn the manufacture and
sale of spark plugs for intemal com-
bustion engines. Offering 1s 750,000
outstanding shares of common stock for
public sale by the present holders
thereof. Initial public offering price will
be rclated to the market price for out-
standing shares at the time of the ofter-
img; terms supplied by amendment,

Chemtronic Corp., Nashwille, Tenn,,
engaged in the development, manufac-
ture and sale of miniature electrolytic
capacitors. Offering is 200,000 shares
of common stock, for public sale at 52
per share. Of the proceeds, $52,225
will be used to repav bank loans; $70,-
000, over a two vear period, to add two
engineers and one technician to the
present research staff of the company;
the balance for general corporate pur-
pOSES.

National Aviation Corp., New York,
N. Y. a closed-end non-diversified man-
agement company. Offering is 218,005
shares of capital stock for subscription

almost

-

Cinvisibly ... ioooe

o il

The enlarged piston section at the
| right has a fatigue crack. It is almost
invisible to the naked eve, even
though an etch treatment has been
used to make cracks easv to sce. If
the Inspector doesn’t spot this crack
| at overhaul, it will grow and become
as dangerous as the one in the piston
at the left.

Airwork uses two separate methods

of piston crack determination; (1)

Millville, New Jersey

]

I rwu rk ATLANTA » CLEVELAND
MIAMI

CORPORATION

« NEWARK . NEW YORK
BOSTON + WASHINGTON

trouble grows in tired metal

etching treatment, followed with a
binocular microscope of the critical
arcas, (2) Zvelo inspection. We have
some of the most extensive black light
inspection facilities in the East.

You can't aftord less than the best
available inspection of your engine
at teardown. That's one more reason
why an Airwork overhaul is good in-

surance of reliable performance.
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UNTIL all Saratoga Semiconductors have qualified under a battery of gruelling,
fully controlled tests totalling thousands of hours.

The rigid 2076 salt atmosphere test (pictured above) verifies resistance to salt
corrosion, permanence of markings and strength of the hermetic seal.

Altitude, humidity, temperature, impact shock, vibration and 20,000 “G™ radial
acceleration tests are among those that must be passed.

These tests are reasons why the Saratoga can be called the “Thoroughbred of

Semiconductors.”

Send for our new catalogue SS-2001 outlining details, specifications, and appli-
cations of Saratoga silicon zener regulators® and silicon power rectifiers.”

SARATOGA SEMICONDUCTOR DIVISION, Saratoga Springs, N.Y.

ESPEY MFG. & ELECTRONICS CORP. * Meet all requirements of MIL S-195008

by holders of mntﬂanding Commaon
stock of record on Oct. 5, 1960, on the
basis of one additional :»h:lu for each
tour shares held; subscription price to
be supplied by amendment. Proceeds
will E'H::- :1l;lr:1t:‘+:l to the company’s general
funds and will be used in carrving out
its investment policies.

ACR Electronics Corp., New York,
N. Y., engaged in research, EEL\L]{JE}
ment and manufacture of h]gh intensity
lights, pulse transmitters, electronic de-
vices, flashing lights and special photo-
graphic equipment, both for commercial
uses and Umted States missile and
other defense programs. Offening 15
150,000 shares of eoommon stock, 75,000
Series 1 common stock purchase war-
rants and 75.000 Series Il common
stock purchase warrants. These secun-
tiecs are to be offered in units, each
consisting of two common shares and
one five-vear Scries | warrant excr-
cisable initially at $2 per share and
one hve-year Senes 11 warrant exercis-
able imitially at $2 per share; public
offering price and underwriting terms to
be supplied by amendment. Of the
proceeds, about 535,000 will be ex-
pended durmg the next fiscal vear to
provide salanies for the additions to the
er'r.{an'I force; $45.000 for the liquida-
tion of certain debts: $55,000 for ma-
chinery research and promotion; the
balance to be added to working capital
and used for general corporate purposes.

Vibration Mountings and Controls,
Inc., Corona, N. Y., engaged in the
manufacture and sale of vibration con-
trol and shock absorption devices for
air conditioning, heating, industrial and
defense applications. Offering 1s 150,000
shares of common stock for public
sale at $3.50 per share. Of the proceeds,
$175,000 will be used for the purchase
of additional machinery and equipment
for the manufacture of many of the
components presently being purchased
by the company from others; $30, ﬂﬂU
for research and development of new
types of vibration and shock u_mtml
products; 535,000 for expansion of
sales and promotional programs; $50,000
for the purchase of additional inventory;
the balance for working capital and
other corporate purposes.

Cannon Electric Co., Los Angeles,
Calif., primarily engaged in the design
and manufﬂ{:tun_ of electrical connec-
tors and related wiring devices to provide
multi-circuit electrical contacts for 2
wide variety of applications in the elec-
tronic, communications, aircraft, missile,
computer, and other helds. Offering 15
200,000 outstanding shares of common
stock for public sale by the present hold-
ers thereof; offering price and under-
writing terms to be supplied by amend-
ment.
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TOUGH

TACTICAL

BRAINS

Today's combat decisions depend on lightning-fast calculations. The answer is
rugged, high-speed computers in the field. Autonelics fills this need with compact, solia-state
designs that give mobility, flexibility, refiability under military conditions: VERDAN, for missile check-
oul, airborne and submarine weapon systems; FADAC. for artillery fire control and support com-

putations. These sysiems help keep America’s military computer capability foremaost in the world

Electromechanical systems by AUutonetics M) Division of Narth American Aviation

Stock Transactions

The Securities and Exchange Com-
mission’s Summary of Secunty | ransac-
tions and Resultant Holdings for the
period June 11 to July 10, 196U, re-
ported the following transactions by
four executives of Aveo Corp.: disposi-
tion of 2,000 common shares by A. B.
Newton, officer, leaving a holding of
3,666; disposition of 4.100 common
shares bv Henrv ]. Oechler, othcer,
leaving a holding of 1,000; acquisition
of 2.650 common shares ”lEIZH_I.!:'_:lfI exer-
cise of option by Curry W. Stoup,
officer, making a holding of 9,730;
disposition of $45,000 of convertible
subordinated debentures by  Victor
Emanuel, director, leaving a holding
of $55.000. _ -

Other transactions for the penod
June 11 to July 10 include:

Atlantic Research Corp. Disposition of
1,200 common shares by Gerald T. Halpin,
aofficer, leaving a holding of 17,304,

Belock Instrument Corp, Disposition of
6,500 common shares by Harry D. Belock,
officer and director, leaving a holding of
220,045+  disposition of 2,000 ¢common
shares hy Jack J. Fischer, officer and
director, leaving o holdlng of #3771
dispogition of 1,000 common shares by
Donald C. Wialton, offiecer and director,
leaving a holding of 18,171 (indirect hold-
ing remains 1,743).

Continentinl Air Lines. Disposition of
1.100 eommon shares by Lawrence O, Ames,
director, leaving a holding of 5400 dis-
position of 2,000 common shares by Louls
H. Mueller, director, leaving a holding of
25,505 acquizition of 27000 of B3%
convertible subordinated debentures by
Lawrence C. Ames, director, making a hold-
ing of £17. 0040,

General Electrie Co. Disposition of 1,400
common shares by . J. Borch, officer, léav-
ing a4 holding of 5419 ;: disposition of 600
common shares by George L. Haller, officer,
leaving a holdine of 100; acquisition of
6,890 common shares by Clarence H, Lin-
der, officer, making a holding of 16,800 ; dis-
pogition of 1,728 common shares by Samusal
Littlejohn, officer, leaving a holding of
1.211: acquisition of 2,600 common shares
through exercise of optilon by H. A, Mace-
Kinnon, officer, makine n holding of 9 827 -
dispogition of 400 common share2 by George
F. Metealf, oficer, leaving a holding of
537 (Indirect holding remains 242) : dis-
pogition of 2,000 common shares by Jack S
Parker, officer, leaving a haolding of 5,100 ;
aequigition of 1,875 common ghares through
exercise of optlon by Harold . Smiddy,
officer, making a holding of 13,125 nequl-
Ellidn ||f Lall eommmion .'-Il.l.l'r-- = INOEnLiyYe
compensation by Glenn B Warren, aflicer,
and disposition of 1,000 common shares,
leaving a holding of 3,451,

Litton Industries, [ne. Dspo=ition of
3075 common shares by XNorman H. Moore,
officer, leaving o holding of 27,401 ;| digpozi-
tion of 100 common =hareg by Henry E.
Singleton, officer, leaving a holding of 5,516,

Lockheed Aireraft Corp. Disposition of
1. 0060 capital shares by D, E. Browne, offi-
cer, leaving n holding of 3,397 disposition
of 1,200 capital shares by A. Carl Kotehian,
afficer, leaving o holding of 432

Lorni Electronics Corp. Diigpogition of
16,600 rommoe shiares by Leon Alpert. offi-
cer, director and beneficial owner, leavingeg a
holdlng of 1124900 ; disposition of 100 ¢cam-
mon shares by O, Arthur Koteen, officer,
leaving a holding of 1006,

Marguardt Corp. Digposition of 210 eapi-
tal =hares by Faul A. Holland, officer,
leaving a holding of 2834 ; acouizition of
1. 400 ecapital shares by Donnld Kk, TaskKer,
officer, making a holding of 1,300,

National Airlines, Inoe, Haposition of
1,500 common shares by Daniel B, Toapping,
director, leaving a holding of 1,055,

North American Aviation, Inc, Aconiisi-
tion of 2,250 common sharez by John
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Moore, officer, making a holding of 2,368 ;

acqgquizgition of 200 common shares through
exercise of aptlon by W. H,. Yahn, officer,
makine a holding of 300,

Northrop Corp. Disposition of 100 com-
mon shares by J, G. Nettleton, Jr., officer,
leaving a holding of 224 : disposition of
2 368 common =shares, his total holding, by
Richard K. Nolan, oflicer.

Sorthwest Airlines, Ine, Dispnsition of
700 eommon shares by Paul L. Benscoler,
officer, leaving a holding of 200,

Pan Amerienn World Alrwayvs, Acqulesi-
tion of 375 capital shares by Richard 5.
Mitchell, officer, making a holding of 2,237 |
disposition of 2312 capital shares by Samuel
F. FPryor, officer and director, leaving a
haolding of 150060 ; disposition of 60U capi-
tal ghares by John 5. Woodbridge, oflicer,
leaving a holding of 1,140,

Rayviheon Co. Digposition of 472 common
gharez, his total helding, by X, H, Krim,
officer ; digposgition of 00 common shares
by W. E. Stevenson, officer, leaving a hold-
ing of 3,088,

HKyvan A¢ronautieal Co. Disposition of
1,279 ecommon shares, his total Indirect
holding through Jackszon Investment Co.,
by Robert C. Jackson, officer and director
{(his indirect holding through Emtor, Inc.
remaing 325,100) : disposition of 1,100 com-

/|

mon shares by T. Claude Ryan, officer and
director, leaving a holding of 106,047, and
disposition of 1,100 common shares held
indirectly through hlz: wife, leaving a holid-
ing of 2,960 (indirect holdingg through R
tor, Tnc. remain 3280100) ¢ disposition of
1,250 common shares by G, C. Woodard,
aflicer and director, leaving a holding of
abil,

Temeo Aireraflt Corp. Acquisition of 4,100
common sharez by Robert MceCulloch, ofliger
and director, making o holding of 47,650,

Thiokel Chemical Corp. Disposition ol
00 ¢ommon shares by Hobert Lang, di-
rector, leavine a4 holding of 315,387 @ digpo-
gition of 1,000 common sharez by Alfred

ofMicer, leaving a holding of

U'nitedd Alr Lines. Acqguizition of 1040
commaon shares by Martin 8. Angorge, di-
rector, making a holding of 1,068; dispo-
sition of 200 eommon sghares hy 8, P. Mar-
tin, officer, leaving a holding of 1,046
dizposgitlon of 100 common shares by
Charles F. McErlean, officer, leaving a
holding of 039,

United Electrie Conl Compuanys. Ap-
quigition of 4,100 common shares by Gen-
eral Dvnamics Corp., the beneflicial owner,
making a total holding of 245,004 common

shares.

Boeing Tests 502-10W Light Turbine

Boeing Airplane Co. has started 50 hr. cvclic tests on its 502-10W light turboshaft engine
(AW Sept. 5, p. 31) as part of tests leading to Federal Aviation Agency certihcation. Engine
shown here, one of the T50 series under development as aircraft, drone and helicopter
powerplants, drives an 84-in. Hartzell three-bladed propeller. Engine weighs 325 Ib., pro-
duces 270 hp. at normal continnous operation. This model has been revised to include new
gear box designed for full-reversing action and a pneumatic governor to prevent prop over-
speeds. Fuel range allows for wse of diesel and jet fuels and unleaded gasoline (AW

June 6, p 122),
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_ more than just talk!
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Magnavox continues to maintain a position M

of leadership in the airborne communica- a g n avox
tions field.

Magnavox engineering, in conjunction with
the Air Force, has developed an advanced
airborne communication system that is de-
signed to meet the requirements of the
future. Utihizing wide band techniques, such
functions as television relay for bomb
damage assessment, data link for control
and identification, and many other forms
of air-to-air and air-to-ground eommunica-
tions can all be realized over the same
equipment as used for voice.

AN/ARC —S0O SYSTEM

COMMUNICATIONS DATA HANDLING

THE MAGNAVOX CO. » DEPT. 303 » Gorernmen! and Indusirial Division »«» FORT WAYNE, IND.
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INSIDE
1,000
ERUPTING
VOLCANOS!...

These are the conditions faced in placing closed=ciretit TV cameras within 10 feet of the
cluster of eight rocket engines used to power the SATURN space venicle. The severe
heat and vibration generated during a static fining called for a Vidicon having the

highest sensitivity characteristics while being of the most rugged construction.

3 A— Ruggedized Yidicon Was found capable of meeting, these
extreme requirements . SUEL.ESSfU]]}'.e -ThE EHEIHEE;I'S am:l t&chmmans Were ahiE to
monitor and film the exhaust chataetaﬂﬂms in rﬂ;l:Bht s!a‘tl: firings of th& Hatmnal
Aeronautics and Space Administration i*ﬁﬂTUﬂH vehiclq lle:c;EHE:E of ﬂle dependahl& |
nerformance of four 7226A wmmmﬂrmanufmmred-hg Gana:mi Elaﬂtrudrnamms- The
J226A GEC Vidicon meets military ehwmnmental waﬂihﬁnﬁ for shock and irrhm-_

tions MIL-E-5272A ; illumination, 1ﬂﬂﬂ"|’tl: tampﬁﬁtura 1n°C.

If you have a project requiring difficult applications for Vidicons, Scan Conversion,

Image Conversion, or Display Tubes; eontact General Electrodynamics Corporation ...

where tube research bagiﬂs. et

o« :a'-_i-m_ a j 1 oa U 4 GENERAL HLEGTE&BYH&HIEE EUHPHHATIQH
tﬁ::'jr"!'b .I'Ti;_‘-'f w-:g.-"} : **"'q"'fh""“"ﬂ*FL#Hﬂ.TtIﬁl-.--nuaan;r s8-8
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Eight channels on a 7" high
single chassis, provide economical,
general purpose recording .
choice of two amplifier types —

low gain (0.01 to 500 valts):
high gatn 10 wv to 100mu.

S-channel direct writing *"350"
style recorder in a single 17"
high package . . . immediately
visible inkless traces made by heated
stylus on rectangular coordinate
charts, at any of 2 electrically
conirolled chart speeds,

FAPLA BPCED W M . -.:
EsaTl I8 5 i E& 1

A e D ——— e c— ———

Y

and WIDE USEFULNESS
ANBORN DIRECT WRITER

ahnels of accurate and economical microvolt to volt
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AVIONICS

System Packaging Designed for Flexibility

By Barry Miller
Canoga Park, Calif.—A fresh ap-

proach to microminiature avionic com-
ponent packaging, which could go a
long way toward resolving doubts of
1:."l."1'|.'i_'l'i'l IL:IL‘SIEI'I LITEII'IE!_’I"E r]h[}ut ‘p‘phlf.}l
wav to proceed in a new feld ﬂlrﬂadv
crowded with many conflicting “ap-
wroaches,” was revealed here last week
w the Ramo-Wooldridge Division of
Thompson Ramo Wooldridge, Inc.

A paramount virtue of this micro-
miniature scheme is that it is fexible.
So flexible, in fact, that its circuit
boards have but one fixed dimension
(board depth), can be connected in any
plane and in rather complicated pat-
terns if desired. Connectors which join
the circuit boards are single-piece,
s ringv units that can be nmuntm] o1

1€ ?Uur edges of the board and/or
-:arhi.r face.

The connector serves as a shock ab-
sorber to cushion any jarnng that an
assembly might encounter in airbomne
or space apphcations.

Absence of Standards

The packaging approach 1s predicated
on the continued absence of firm stand-
ards for micro components, although
Ramo-\Wooldridge engineers are active
in the Subcommittee on Microminia-
ture Components of the Electronics In-
dustries Assn, and were instrumental in
bringing about recommended com-
ponent formats (AW Sept. 5, p. 90). It
will house a variety of different sized
and shaped discrete micro components,
with or without leads, available on the
the market or still in development labo-
ratories. Housing of larger components
such as chokes or large valued capacitors
whose reduction to a size comparable to
micro Cf]"lﬂpﬂ'ﬂﬂ']'lt FUTH]:IT"F ]]{J"?'L‘S t]lﬂIlﬂ’
problems for component manufacturers
can be handled. Also capable of being
accommodated are functional circuits
like Westinghouse's molectronic circuits
and Texas Instruments’ Solid Circuits
which probably will be coming into
vogue in the vears ahead,

articular attention in developing the
Ramo-Wooldridge packaging approach
was devoted to a novel scheme of inter-
connecting circuit boards so that space
savings earned by shrinking compo-
nents, pacing them close together, etc.,
are not squandered on Llrﬂ:: volumes
for interconnections. SFE{E‘E consumed
by interconnecting wires in micro cir-
cuitry schemes are frequently to blame
for the deception in high component
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FLEXIBLE micro component packaging technique developed by Ramo-Wooldridge employs
Corning Fotoceram function boards with cavities for components etched into them. Func-
tion boards are connected by single-piece connectors to form compact subassembly (above
next to equivalent-network circuit cards and necessary interconnecting hardware).  Below
is interconnecting board with function boards connected in several ways for demonstration.

density Aigures computed on the basis not
of system or assembly capacity but of
how many components occupy a single
substrate. Ramo-Wooldridge estimates
that even with its approach, in which
pains were taken to solve the intercon-
nection problem, substrate component
density is cut bv a factor of four on the
subassembly level. Thus, component
density figures cited for the approach by
Milton E. Mohr, vice president and
general manager of the Ramo-Woold-
ru:lgn: Division, are one million com-
ponents per cubic foot (based on sub-

strate capacity) narrowed to % million
per cubic foot in the subassembly.
[ssentially, the Ramo-\Wooldridge
approach utilizes Corning Fotoceram
boards, + in. (62. S mils) thick with
holes in most cases f:mmspnnﬂing to the
shapes of components to be used etched
completelv through the board. Com-
onents mounted in a single board, or
}um:tir:-u wafer as they are called, are
mterconnected by etched wiring. This
tvpe of technique is referred to as cavity
mounting and as such is simliar to the
Mallory “and Hughes packaging con-
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HOW SEMO SIMPLIFIES DELIVERY OF DEFENSE SYSTEMS

Now under the single direction of your representative in
SEMO—Systems pngineering and )\fanagement gperation
for Sylvania Electronic Systems—are all the resources of
General Telephone & Electronies. Included are the wvast
technical skills and facilities of every subsidiary of this world
leader in communications and electronics.

SEMO simplifies the job of obtaining complete defense
systems by providing a single, responsible and accountable
source for conception, evaluation, engineering and manage-
ment of major systems. Systems-oriented in concept and
personnel, it is staffed by members of the General Tele-
phone & Electronics corporate family. And its sum of talent
and experience assures completely integrated systems of
specified performance, delivered on time at competitive
costs. Benefits are quick-reaction eapability, efficiency and
financial accountability.

For full information on how SEMO can be of special service
to you, write Sylvania Electronie Systems, a Division of
Sylvania Electric Products Ine., Waltham, Massachusetts.

SYILVANIA ELectronic sYSTEMS

Government Systems Management

for GENERAL TELEPHONE e FLECTRONICS

SYLVANIA ELECTRONIC SYSTEMS THROUGH SEMO COORDINATES THE DEFENSE SKILLS AND FACILITIES OF

SYLVANIA ELECTRIC PRODUCTS INCORPORATED ELECTRONIC SECRETARY® INDUSTRIES, INCORPORATED
3 AUTOMATIC ELECTRIC COMPANY - GENERAL TELEPHONE & ELECTRONICS LABORATORIES
LENKURT ELECTRIC COMPANY, INCORPORATED GENERAL TELEPHONE OPERATING COMPANIES

LEICH ELECTRIC COMPANY GENERAL TELEPHONE & ELECTRONICS INTERNATIONAL
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AMALOG MULTIPLEXER ANALDG
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MASTER PROGRAMMER
AND
SYNCHRONIZER

|
EXTERNAL SYNCHRONIZATION
CONTROL (OPTIONAL)

INSTRUMENTS!

PARALLEL OUTPUTS

ASSEMELY MRI PULSE CODE VHF
REGISTER TRANSMITTER
+ 78 VOLTS POWER
SUPPLY

AIRBORNE PCM SYSTEM

High capacity, Y2 cu ft, PCM telemetry system
... With system drift nulled out!

Now you can get the benefits of digital techniques
— accuracy, speed and reliability — in compact pulse
code modulation telemetry systems from Texas Instru-
ments. The 25-pound, 145 cubie foot package shown
uses only solid state devices, and may be used to drive
any of the compact TI transmitters dictated by the
application. The system multiplexes and encodes 64
analog channels; and processes five 8-bit parallel
digital data channels plus a serial digital data channel
at a nominal bit rate of 200 kec.

A key feature of the system is its high-speed analog
multiplexer which handles low- and high-level data,
or a combination of both, with only a single low-level

TEXAS

APPARATUS DIVISION

amplifier. Overall accuracy of the system 1s +0.25%
— made possible by a unique bi-directional servo loop
that nulls out system drift. The system is packaged in
individual modules so that it can be rapidly modified
to fit the needs of other missiles or space vehicles.

PCM is only one of several advanced telemetry
projects at Texas Instruments. Others include the
development and/or production of analog systems and
equipments for Bomare, Corvus, Pershing, Minute-
man, Titan, Centaur, and Project Mercury.

For detailed information about PCM telemetry or
other TI missile electronic system capabilities, please
contact SERVICE ENGINEERING:

INSTRUMENTS

/ INCORPORATED

\'H_ G000 LEMMON AVENUE
; DALLAS 9. TEXAS

cepts (AW Oct. 24, p. 93). Fach water
may differ in size and will have differing
hole patterns for diffcrent circumts.

The recason there is no optimum size
hoard. Leonard Katzin, member of the
technical staff responsible for the de-
velopment explains, is that too much
high component aensity  advantage
would be lost if the same function wafet
were to be used for a 15-component as
for a 40-component circuit,

For its program, the company hopes
that ail micro components wil wind up
with coplanar ribbon leads as the [F1A
subcommittee suggests and it 15 espe-
ciallv pleased, Katzin savs, that 60 mils
was set as the upper height limit for
components with leads as this permits
the component to fit snugly within the
62.5-mil-thick Ramo-VWooldridge water.
Actually the scheme can accommodate
cither or a mix of lead and leadless com-
ponents, although for assembly  pur-
poses one tvpe might be preferred.

Ramo-\Wooldndge waters are inter-
connected directly or through transker
|j]'ltL'!'L'E]]]l]i..'['lil"lg}. boards, which mav
also have components in them. Con-
nection 15 made by single piece
connectors which have bifurcated con-
tacts, Use of connectors side-steps what
might be a problem in ceramic-to-
ceramic joints between boards,

The connectors can be inserted along
the edge of a wafer to permit con-
nection of that wafer normal to the
transfer board. Or thev may be placed
into the wafer for paralleling wakers or
wafers and transfer boards. Single picee
comnectors cftechively shorten conduct-
ing path between components and do
away with the need for the cham of
{_'-:nr|1.'||;_'|.'_'1'1':|t'-1'(:{'-:._'ij[.EE]L'-'-;:‘:IL“]{_'l’ connection,
etc., between boards which 15 often a
source of falure. Shorter conductor
paths arc important for projected high
speed  circuits of computers  (Ramo-
Wooldridge's  business).  Such  high
speeds are envisioned with devices like
tunnel diodes and phase locked oseil-
lators  that the signal delay  time
between components becomes apprec-
able relative to the actual device switch-
mg time,

At present, Katzin savs, spacing
between waters 15 the same as the
thickness of the wafers, namelv 62.5
mils,

Components developed for the Army-
RCA Alcromodule  program  and
mounted within  the Ell}—tnﬂ-hquslru
alumina wafker can simply be cemented
on top of the Ramo-\Wooldridge fune-
tion wafer, Should the 62.5-mil spacing
between function wafers be inadequate
for clearance, a hole or holes can be
ctehed E]1r|:t|:;h the top tunchion watfer.
Some very small micro components,
such as Pacifie Semiconductors’ micro
transistors, can be placed side by side n
a single hole.

Besides the desizn fexibility, simple
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computer
CAPADBIL.ITY

A major capability of The Aeroflex Corporation is to design,
develop and produce specialized computers such as the
ARC-3 that automatically measures co-ordinates, distances,
areas and heights on panoramic, oblique or vertical photo-
graphs by solving complex trigonometric equations to per-
form the necessary computations—or the desk top ART-149
which provides visual analysis of factors relating to the
operational performance of a reconnaissance system.

For additional information on analog computers for special-
ized uses in such areas as photometrics, process control or
navigational devices, address inquiries to Dept. AC-3.

THE AEROFLEX CORPORATION

'AEROFLEX LABORATORIES

WIWISlo N
| 34-06 SKILLMAN AVENUE LONG ISLAND CITY 1, N, Y.
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(ILLUSTRATION SHOWM
WITHOUT SAFETY GUARDS)

ASK YOUR POLISHER ABOUT THE
DIFFERENCE IN STAINLESS SHEET

ALLEGHENY LUDLUM SHEET sets the standard for surface quality. Pol-
ishers will tell you—rthey handle all kinds and they should know. They want
stainless sheet without flaws, a smooth surface ready to take further polishing

tO Meet Specs.
For stainless sheet delivered to the polisher with an irregular surface, or con-

taining flaws, needs extra work that takes time and adds to cost—even causes

loss of thickness.
That’s why the polishers prefer to work with A-L stainless sheet. For A-L

stainless sheet is always smooth . . . a surface without flaws . . . quality stain-
less, order after order. Your polishing department will also give an enthusiastic
reception to stainless sheet from Allegheny Ludlum. Polishers think more of
A-L stainless sheet—they will think more of you for ordering it for them.,
Remember, the pay-oft is in the polishing.

For consistent temper, tolerances, and finish in flat rolled stainless products,
call your Allegheny Ludlum salesman, or write: Allegheny Ludlum Steel Corpo-
ration, Oliver Building, Pittshurgh 22, Pennsylvania, Address Dept. AW-11.

ALLEGHENY LuDLUM

EVERY FORM OF STAINLESS ... EVERY HELP IN USING IT

218

FEMALE RECEPTACLE
FOR CONNECTOR
VERTICAL MOUNT

| { FEMALE RECEPTACLE
FOR CONNECTOR
HORIZONTAL MOUNT

—— CONNECTOR TO

BE INSERTED
AND SOLDERED

—— COPPER

FUNCTION BOARD has holes for given shaped components pre-etched into it on basis of
pattern prepared by designer. Note that board is its own receptacle for the connector.

and short interconnections  between
wafers or components on different waf-
ers, and the diminubion in size of
asscmblies, other advantages cited for
the technique by Mohr and Katzin are:
e Maintainabilitv—Circuits can he serv-
iced down to the component level and
individual wafers can be removed from
the structure with a simple tool similar
to a dental pick. Test points are readily
available.

¢ Environmental resistance—Icat dissi-
pation 1s comparable to that obtained
with radiation fns. Each board has a
natural convection path. Fotoceram
boards possess high thermal conductiv-
ity (2.06 Btu./hr./sq. ft./deg. F/ft.
compared with 0.17 for laminates).

Cost of an assembly using this ap-
proach would be about 14 times that of
conventional  printed  circuit  cards.
Density for such assemblies would be
about 30 1b./cu. ft.

Function wafers are prepared as fol-
lows: At Corming a photosensitive glass
is covered by a negative with the desired
circuit pattern  prepared by Ramo-
Wooldndge and exposed to hight. This
selectively changes the composition of
the exposed portions of the glass to
develop a 20/1 etching differential.
Cavities arc then ctched into a wafer
by placing it in a hvdrofluoride bath.
Wafers are then sintered into a ceramie
and forwarded to Ramo-Wooldridge.
Here they are coated with an electroless
copper. At this point. the wafers are
handled in one of two processes.

In the first, an additive process, por-
tions of the wafer where no circuit s
desired are masked and the wafer ex-
posed to an electroplating process which
builds up a heavy copper coating over
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it. A gold flash which acts as a resist
during a subsequent etching process 1s
then added to the clectroplated areas.
In the subtractive process the desired
arcas are masked oft and the remaining
areas are etched away,

Fotoceram was selected for this appli-
cation, accordimg to Katzin, because it
15 a4 homogeneous material, thus does
not absorb water, has a high natural
frequency, 15 4 the cost of laminates,
can withstand high temperatures and
has high thermal conduchvity,

Gold-plated leads or edges of com-
ponents are connected to the wafer by
simplv tonching an iron to them.

Connectors evolved from about 10
trial designs are now being made for
the assemblyv. Thev meet MIL C 8384,
contact resistance No. 26. The con-
nectors are placed in respective holes
and boards mated before soldering so
that each wafer acts as its own jig.

The connectors are made from a
pattern, about 20 times actual size,
which i1s photo reduced, stepped and

\'

SINGLE-PIECE connector, key link in fexi.
bility of micro component packaging, is

shown next to Pacihe Semiconductors, Inc.,
micro transistor.

repeated to produce a long pattern of
about 50 identical designs, much like
a string of paper dolls. With the pat-
tern superimposed, sheet stock is photo-
sensitized, etched from both sides, indi-
vidual patterns are scparated and then
formed in a tool to make the connec-
tors. Hceat treating for spring character-
istics and gold plating follows.

Ramo-\Wooldridge savs it has already
invested over $100,000 of its own funds
in this program and expects to conbinue
its support of it, companv spokesmen
said. Katzin and H, E, Mendoza, who
heads the Equipment Development sce-
tion of the Digital Computer Depart-
ment, sav thev hope to build a I4-bit
register emploving the technique in the
near future.

Apparentlv, Ramo-Wooldridge has
not encountered any dearth m com-
ponents to use with its program. Micro
transistors and micro diodes manufac-
tured by Thompson Ramo's subsidiary,
Pacihe Semiconductors, and  micro
transistors conforming to the EIA Sub-
committee recommended formats made
by Transitron Electromic Corp. are
among those used. Mallory tantalum
pellet capacitors (AW Oct. 24, p. 93
and Sept. 5, p. 90) will be purchased.
Other interesting micro components
and companies supplving them are:
¢ Ceramic resistors—Leadless ceramic
film resistors m values from 5 ohms to
I megohm produced on strips of alumi-
num oxiae 100 mils long, 62 mils wide
and 62 mils thick, are supplied by
Microlectron, Inc., 1547 15th St., in
nearbv  Santa Monica. Resistors are
rated at 0.1 watt, have temperature co-
cthoients of 200 parts/million =10,
Resistors are made from a complex
ceramic ink which can be printed in
place to predictable values and made in
ohms/square values from 2 to 1,500
ohms per square. Ohms per square val-
ucs are altered by changing ceramic
formulation leaving essential propertics
untouched.

* Barinm titanate capacitors—Capacitors
with leads made of banum ttanate,
measuring 80 x 80 x 50 mils and
in values up to 2,000 picofarads are
obtmned from what 1s now a new de-
partment of Gulton Industries, formerly
the Electronies Department of the
Mullenbach Division of Electric Ma-
chiery Manufacturing Co. Temporary
address 15 2100 East 27th St., Los
Angeles 58, Calif.

o Metal film resistors—Two tvpes of
metal film micro resistors, with and
without leads, in values from 200 ohms
to 100,000 ohms plus or minus 1%
(0.1 watt dissipation, are obtained from
International Resistance Co., Philadel-
phia. Resistors with leads are 105 muls
long, without leads 120 mils long.
Diameter of leadless unmit is 62 mils,

with leads, 41 mils, &H
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SINCLAIR HAS SERVED AVIATION,

BOTH COMMERCIAL AND MILITARY, AS A PRIME SUPPLIER
OF FUELS AND LUBRICANTS. THERE IS NO BETTER PROOF

OF RELIABILITY.

Sinclair

AIRCRAFT OILS \ w»

SINCLAIR REFINING COMPANY
Aviation Sales, 600 Fifth Ave.- New York 20, N.Y.
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Army Probes Signal Interference Problem

Ft. Huachuca, Ariz.—Insight into the
sources and possible remedies for mter-
ference among military electronic gear
may he .J.El:jl.url:{] from L|:|1t1pmu‘1t tests
conducted under simulated battle con-
ditions at a unique 590 million electro-
magnetic  environmental test  facihty
(AW Jan. 4, p. '15) being erected and
|1.|1~tm|iH.‘I11‘f.l:| over an area of thousands
of square miles mn southern Arizona.

One terminus and effective center for
the facility will be the Ammy's elec
tronic proving ground, situated among
the Huachuea, Santa Rita and Dragoon
'I'i'lﬂl;.ll'ltﬂiﬂﬁ In ﬂﬂllthf‘ﬂﬂt{_’rﬂ .'!'l.i'li?-ﬂﬂﬂ
about 80 highway miles (45 air miles)
southeast of Tucson and about 65 road
miles northeast of the Mexican border
at Nogales. What is now the six-vear-old
clectronic proving ground roughly S0
vears ago was a desolate rmhhm out-
pm’r from which the U. 5. Army cavalrv
cxercised itself against itinerant "'.lmr.hu
Indian bands. Aside from a few widely
scattered metropolitan  arcas  such  as
Tucson, southern Arizona has changed
little from its Indian frontier davs. It
is still a thinly populated, austere spot
dotted as far as the eve can see with
seraggly mesquite and tumbleweed. Yet
it 15 this sparselv populated character,
the isolation and mixed rugged and flat
terrain which combine to make the
area an attractive location for the na-
tion’s, and what the Armyv savs will be
the world’s, only electronic environ-
mental test facility of its tvpe.

Test Objectives

[Here the Army plans to test all types
of electronic gear under simulated battle
conditions 1 desert and mountainous
terrain away from interfering radio sig-
nals found in more heavily pn]mldl:f:-:l
areas. These tests, it believes, should:
® Reveal which equipments or svstems
praduce excessive interference with one
another and which are incompatible,
® Suggest possible changes in its present
equipment needed to minimize or elim-
mate interference.
® Provide a basis for setting standards
for new militarv electronic Lqmpnwnt
and allocating frequencies for this
equipment,

The need for such a facility can be
appreciated, according to the Army
Signal Corps Lt. Col. G. E. Redheffer,
when one realizes that should the Army
go to war today it would have three
times the number of electromic trans-
mitters that it had at the end of World
War II for a given combat arca. Many
of these rrpL'rltr,' at higher power levels
than older equipment ‘and the effect of
75,000 electromic radiators switched on
i a 100-mi1. square combat arca might
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create a form of intelligence chaos. Add
to this the emission contnbutions of
avionic gear of USAF and Navy inter-
ceptors ;1|14:i bombers which can be ex-
pected in the combat area and the need
for precise control of electromagnetic
rachation can be surmised.

Service Cooperation

While the EETF (Electromagnetic
Environmental Test Facility) slated for
hmal completion n 1965 15 an Army
]:nrrn}cci' other services are expected to
share its results and prmuunhh eventu-
ally its use. Other services are now co-
operating with the Armv in the venture,
A "'»l.trmL Corps liaison will soon be
stationed at Ft. Huachueca and USAF
imterceptors from Holloman AFB, 300
mi. to the east in southern New Mex-
1co, have flown and will continue to fly
chase for and provide a backup for re-
covery of Army test reconnaissance
drones. Prime contractor to the Army
and responsible for the engineering, in-
stallation and operation of the facility
15 Pan American World Airwavs. The
company has an 518.8 million two- -Veir
contract. Remaining portions of the
eshimated $90 mu]lmrl cost of the facility
will be incrementally funded H1murrh—
out the projected five-vear setup ;wrmd
Bell Aecrosvstems is a major subcon-
tractor,

The test facility will consist essen-
tially of three parts—an electromag-
netic environmental arca, a complete
drone test facility, and a common test

Ci—

I:J..ILF'"E.-

nn-nni
JPACE TRAL iy

ONERL
e \

facility. The entire EETI will sprawl
from Ft. Huachuca westward about 250
mi. to Yuma, north and west to the
Gila Bend area below Phoenix. The
Mexican-United States border will rim
the facility on the south. Only isolated
spots and arcas where it intends to
crect communications, rar.Llr or instru-
mentation gear will be “occupied” by
the Army, &mmlg and entry rights will
be retained by legal owners and/or
ranchers, Col, Rulhr.fﬁr SAVS.

The EETF fuscs a laboratory of con-
trolled environment and the actual field
conditions under which a modern army
might use its complex of clectrmic aear,
The laboratorv in this case will be out-
doors but fully mstrumented and moni-
tored so that reproducible conditions
can be obtained.

Three Parts

Function and make-up of each of the
three parts of EETI are as follows:
® Flectromagnetic Environmental Test
Area—The FElectromagnetic Environ-
mental “T'est Area 15 now being nstru-
mented in the Gila Bend Region by
Bell Acrosvstems, IVirst tf_htmg on a
military company level began in July.
Here about 45 technicians and engi-
neers operate such electronic equipment

as walkie and handie talkies and Jeep-
mounted field radio transmitters that
an Army company might be expected
to employ in battle group conditions.
Extrancous radiators such as gasoline
cngines and clectric motors run simul-
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ARMY’S Electromagnetic Environmental Test Facility to be burlt incrementally over the
next 41 years will consist of a drone test facility, an electromagnetic environmental area,
and a common test facility as shown (not to scale) on this map of southern Arizona.
Facility is expected to lead to remedies for mutual interference created by large numbers of
high-powered electronic equipments used by a modern army.
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Working as trucks, Sikorsky helicopters transport tons of  Working as buses, Sikorsky helicopters carry loads of people
equipment and a diversity of cargo for all kinds of industry; —from city to city, airport to city and from airport to airport]
and supplies and weapons for the military, and military troops and commanders under all conditions.

SIKORSKY HELICOPTERS DID ALL THESE THINGS FIRST. IN TOTAL, THEY DO MORE OF THESE
JOBS TODAY THAN ALL OTHER VERTICAL LIFT AIRCRAFT. WANT TO FIND OUT HOW A SIKORSKY

Working as cranes, Sikorsky helicopters can help industry Working as company cars, Sikorsky helicopters speed ex-
and the military throughout the world by handling a variety ecutives and customers from company office to outlying
of heavy-duty lifting jobs with speed and ease. plants, from city to city, and to other short-hop destinations.

HELICOPTER CAN BE A PROFITABLE INVESTMENT FOR YOU ? A New World of Mobility by

WRITE TODAY ON YOUR LETTERHEAD AND A SIKORSKY REP- IKORSKY AIRGRAFT

RESENTATIVE WILL BE GLAD TO GIVE YOU ALL THE DETAILS. Stratford, Connecticut
A Division of United Aircraft Corporation



HIGH

TEMPERATURE

Whatever the application, Cannon's

broad line of heat-resistant plugs CAN N 0 N
provides the optimum protection to vital

electrical circuits, Continuous or specified P L U G S
operation from 200°F to 2000°F—at aircrait

firewalls or industrial facilities...for missiles or the most advanced spacecraft
—we have a plug to solve your temperature problem. Ancther reason why
you should consult the world's maost experienced plug manufacturer...

why you should consult Cannon tor all your plug requirements!

CANNON ELECTRIC COMPANY, 3208 Humboldt 5., Los Angeles 31, Calif.

Write for literature on
high-temperature plugs, or
other Cannon products fo:

tancouslv, Interference is determined
by psvcho-acoustic tests and phonetic
balancing of transmitted words with
pre-recorded  words.  Liquipment  pin-
pointed as source of interference 1s re-
moved to the laboratorv and 15 exam-
ined there.

In March, facilitv instrumentation
will be expanded to accommodate a
battlegronp within the environment of
5 division: at the end of 24 months this
will be enlarged to encompass a division
in the environment of a corps. Thus,
step by step, Bell under Army super-
vision will extend the area until at the
end of five vears the Army can test the
communication clectronic equipment of
an entire corps including its airborne
cquipment within the environment of a
ficld armv. Ultimately the monitoring
will he automated, with the imihation
of racdiation, signal pick-up and match-
ing of recorded signals with proper
phonetic  standards completely con-
trolled. Realistic conditions will be fol-
lowed in all respects.

Battlegroup equipment will be pro-
eramed on and off by punched IBM
cards. Test data will be reduced at the
proving ground’s automatic data proc-
essing department.  Then a  mathe-
matical model can be svnthesized from
gathered data and refined contimually by
subscquent test data until its predic-
tions repeatedly correspond  with  test

results. It will predict where interfer-
ence is likelv for a given battle condition |

and will L'tfr;lp{ﬂn[ru from test results to
predict results in terrains, environments
and deplovments which cannot be re-
produced here in sontherm Arizona, ac-
cording to Col, Redheffer. _

e Drone Test Facility—This area -
cludes a launch, control and recovery
area, a drone “‘racetrack’” area near

Yuma test station and a drone test |

corridor, approximately 40 mi. in
width and extending about 250 mi.
m length from the Yuma stabion east-
ward to I't. Huachuca. Function of this
facility 15 to evaluate advanced airborne
combat surveillance svstems. "The corn-
dor provides entrance to and cexit from
the environmental area so that avionic
svstems too will be evaluated under
actual feld conditions.

Launch facilitics for Repubhic AN/
USD-4 and TFairchild AN/USID-5
drones are situated near Yuma., When
the drone corridor is completed, it will
permit evaluation of guidance, sensors
and high altitude capability of surveil-
lance drones and of terran avoidance
radars for drones flving at less than 500
ft.

Corridor equipment now includes an
RCA AN/FPS 16 and an AN/MPS 25
radar. Bv completion date, an AN/
MPO 12 radar will be situated near
Yuma and two, or possiblv four AN/
MPS 26 radars will be added. Bids for a
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line-of-sight microwave communications
link are being evaluated now by Pan
American, while another microwave
link, this one composed of Collins
Radio equipment, is in operation now
at Yuma. Three or four telemetry sites
are contemplated. Telemetnes, Inc,,
count-down clocks will be emploved at
all sites and new timing standards will
be uscd.

Although the Army won its military
campaigns against the original inhabi-
tants of Arizona, it has not been as
fortunate in its legal sparring with the
present Indian residents in regard to the
test facilitv. The Papago Indians have
refused the Armv access to a choice
radar location situated on their reserva-
tion and as a consequence the Army
has had to settle for an altemate site.
e Common Test Facilitv—This will be
located at Ft. Huachuca and will share
manv equipments currently used as
part of the proving grounds’ other oper-
ations. Facility equipment will include
a frequency monitoring station, com-
munications and data transmission, an-
tenna test range and an electromagnetic
test range.

Meteorological data will be supplied
by the proving ground's meteorology
department and the U. §. Weather
Burcau.

Presently, a number of advanced
equipments are undergoing evaluation

| BEGoodrich

Omega-design bellows for
precision instrumentation

B.F.Goodrich now manufactures bellows and
bellows assemblies to customer requirements.
Convolutions shaped like the Greek letter
Omega (2) equalize stress, result 1n extended
service life. The design also improves accu-

racy. provides a more linear deflection output.

Write for new brochure,"Seamless Bellows
and Bellows Assemblies™,

B.EGoodrich

aviation products
Dept. AW-11A, Akran, Obio

SELECTOR
SWITCHES

for

} Resistance Thermometers
) Thermocouple Thermometers

- THERMOCOUPLE SWITCHES

Flanged
Cases

in2 inch
3 inch
4 inch dia.

Engineered to give yvears of ser-
vice in test work as well as in
permanent installations, LEWIS
switches have heavy, low-resist-
ance contacts; positive detent
action and sturdy terminals for
easy wiring.

The cases are splash proof and
dust tight, of close fitting bakelite.
Husky black-finished aluminum
indexing knobs are used to turn
the stainless steel shaft supporting
the rotating brushes.

RESISTANCE BULB SWITCHES

A companion line of the same con-
struction except that they are fit-
ted with a common-terminal ring
for three-wire bulb connections.

THE 9S SERIES
THE SPACE SAVERS

FOR AIRCRAFT IIEEISTAHEEU

THERMOMETERS

Small, sturdy, steel-
cased switches 114
inches in diameter,
2-9/32 inches total
shaft length, one hole ,
mounting with 14-32 T L
NS-2A threaded bush- 1%" dia.
ing. Designed especially for con-
necting two or more resistance
temperature detectors to one in-
strument, now flying in the
modern jets.

Write for our descriptive
bulletin on Selector Switches

The LEWIS ENGINEERING CO.

Specialists In Temperature Measurement
MNMAUGATUCK, CONNECTICLUT
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here, though not as part of the EETF.
These include IMairchild Camera and
Instrument’s photo-transmission system
(AW Feb. 22, p. 69) which is able to
take photos from a drone, scan them.
transmit signals back to a ground sta-
tion where thev are reconstituted within
minutes. A somewhat similar Halla-
more IV transmission is also being
evaluated.

Motorola's side-looking radar, which
15 capable of providing moving tlrm.t
indications of am n:]-h]f:l:t ttlwhng at ;
speed of greater than one mile an Imm
T LllitELIg:}mg fAight tests. This radar
15 4 separate development from the Sig-
nal Corps’ Project Michigan-Texas In.
struments  high resalution mapping
radar (AW Apr, 1§, p. 94).
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» Latest 'Transistor Sales Reported—
semiconductor manufacturers sold 9.7
million transistors in August, an increase
of 36% over the same month in 1959
but smaller than August, 1959's 69%
increase over August, 1958, Dollar vol-
ume 1 August was $22.7 million, an
increase of 26% over the same month
mm 1959, but also down from the Au-
gust, 1959, gain of §1% over August,
1955. Total unit sales for the first eight
months of this vear were 77.3 |11ﬂ]1un
an ncrease of about 589 over the
previous year. [otal dollar sales were
$193.8 million, an increase of 45%
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Chance Vought Designs Versatile Antenna

Multi-polarized antenna has been developed by the Electronics Division of Chance Vought
Aireraft, Inc., Dallas, Tex.. for installation on USNS Range Tracker, the Pacihc Missile
Range’s first tracking vessel, which is currently being instrumented by the company’s Range
Svstems Division, Novel design of the antenna permits rapid operation to any of four
antenna bumctions: vertically or horizontally polarized and clockwise and counter-clockwise
helical conhguration, Polarization can be sclected by remote switching or automatically
providing mstant response, Previonsly it has been necessary to “shut down” an antenna to
change its element to accommodate a particular missile or space vehicle program, the com-
pany notes, Cost is no greater than that of standard designs not offering this versatility.,
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over the same period in 1939, Figures
were released by Electronic Industries
Assn,

» New Technique Reduces Message
Errors—Technique for maximizing the
amount of binary data transmitted over
a_channel while minimizing the possi-
bality of error by automatically varying
the number of parity check digits used
as a function of channel noise, has been
developed by New York University
scientists under sponsorship of  Air
Force Cambrnidge Research  Labora-
tories. By means of feedback from re-
ceiving station to transmitting station,
the percentage of the message devoted
to paritv check digits, and hence the
effective data transmission rate, 15 auto-
mutically adjusted to achieve desired
error rate. C]LlngL in channel ngt‘.lr_ll
to-noist ratio automatically results n
change in effective data rate.

» GE to Build Solar Power Facility—
General Electric’s Missile and Space
Vehicle Department will build facility
for testing static solar-power generation
svstems in Phoenix, Ariz. Faclitv will
include solar collectors as large as 21
ft. in diameter for testing thermionic
and regenerative fuel cell power genera-
tion svstems. Collectors will be in-
stalled on radar antenna mounts so they
can be continuouslv oriented toward
the sun.

» Arinc Issues Transistor Manual—Engi-
neers who design avionic equipment
for the airline market wall want to
order copyv of new specibcation issued
bv Acronautical Radio, Inc., entitled
“Selection and Application of Semi-
conductor Devices.” The report, iden-
tified as Arine Spec. No. 409, is in-
tended to provide guidance to designers
in their chowee of semiconductor de-
vices for airline equipment and to semi-
conductor manufacturers who want to
produce devices for the airline market.

EH]}IL"'-, can be obtained for 51.00 by
url’rmg Armme. 1700 "K™ St N. W,

Washington 6, D. C,

* Epitaxial Transistors Now Available—
Motaorola and Sylvania report that they
are¢ now i production on epitaxial tran-
sistors. Motorola's Tvpe IN834 is a
silicon mesa capable of delivering d-watt
power with 10-db. gamn at 70 mec., com-
pany savs. Breakdown voltage 15 ap-
pr{mm.ltth 90 v. and storage tt]m 5 as
low as 12 nanoscconds, company savs.
Price is 518.00 in quantities of 100 or
more,  Svlvania’s epitaxial  transistors
are germanium diffused base mesa types,
SYL2300 and SYL2301. These arc
electrically similar to conventional mesa
Twvpes IN702 and ZN711, but have
improved  performance i saturation
voltage and switching time,  Svlvania
says 1t has already developed expen-
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...tense moment in the blockhouse!

Kinetics Voltage Sensing Relay helps test
conductor get the answer "All systems GO!”

The Kinetics Voltage Sensing
Relay with all-solid-state voli-
age sensing circuit.

"F-——-—'I-H—-ﬂ-_-l

In operational command control cen-
ters for launching the Atlas missile,
Kineties Valtage Sensing Relavs pro-
vide vital "go — no go” information to
the test conductor. The voltage sens-
ing circuit 13 a completely solid-state
device that can provide continuous
monitoring of any a-¢ or d-¢ missile
voltage.

Tvpical voltages to be monitored
are telemetering signal levels, inverter
outputs, batteries, and similar impor-
tant voltages. Relavs may be supplied
that will trip only on low voltage or
on low and high voltage, with both
“set” and “resel” actions, as desired.
Output from the 2-pole, double-throw
relay contacts may be used to start
small motors, blow horns, operate
lights or larger relays.

A high input impedance may be

presented to the signal source to limit

current requirements. Available
either with limit voltages that mav he
externally adjusted within the desired
range or with pre-set voltages to the
customer’s requirements. A resolution
of =145 volt is typical.

The Kinetics Voltage Sensing Relay
is ideal for missile launching ground
support equipment. However, it 1is
also small, hightweight and rugged
enough for airborne applications,
Write or phone today for more infor-
mation. Kinetics Corporation, Dept.
KA-11,410 South Cedros Avenue,
Solana Beach, Calil. SKyline 5-1181.

KINETICS BT

s ELECTROMECHAMNICS

ELECTRONICS
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GROUND SUPPORT TEAM

SOLAR AIRCRAFT

INTERNATIONAL
HARVESTER

Fresh solutions to advanced

ground support problems

A NEW TEAM with wide-ranging capabilities in the
eround support field can help vou with the necessary
equipment for your most advanced and sophisticated
systems,

Solar’s abilities include weapons-system engineering
and development and fabrication of difficult metal
structures for specialized applications. In addition,
Solar builds a complete line of gas turbine engines and
turbomachinery adapted to ground support. Through
a subsidiary company, Solar also is equipped to design
and build specialized electronic systems and
components.

International Harvester and its associated companies
are uniquely experienced in the design and manutac-
ture of wheeled vehicles of all types. Harvester builds
a wide variety of engines adaptable to many applica-
tions — using gas, LP, and diesel fuels.
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This combination of skills covers the full range of
support equipment, including all types of vehicles,
engines and power units, advanced engineering,
complete metal-working capabilities and electronics.
For detailed information or assistance with vour
ground support problem, write to Dept. H-175, Solar
Aircraft Company, San Diego 12, Calit.

- SOLAR

AIRCRAFT COMPANY

A subsidiary of International Harvester Company

mental silicon epitaxial transistors which
resemble the 2ZN696 and ZNG97 fam-
y. At temperature of 25C, these units
have displaved saturation voltages as
low as 0.02 v. and storage time as low
as 30 nanoscconds with 150 ma. col-
lector current, company savs,

> SAC Gets Faster Weather Computer
—Strategic Air Command has  taken
deliverv of a new [BM 7090 computer,
mstalled at SAC Headquarters near
Omaha, which is expected to produce
24 and 36-hr. wind and pressure fore-
casts for five altitude levels up to 55-
000 ft. in 20 mun., considerably faster
than the IBM 704 previously used for
the task. C{Jmpt]tu will also enable
Air Weather Service meteorologists to
make detailed forecasts and ::Hﬂmtﬂlug—
ical studies never before possible, SAC
VS,

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

¢ Avien, Inc., Woodside, N, Y., will
builld new tvpe of modular antenna
syvstem for Air Force unmanned mis-
sile/satellite tracking station, and simi-
lar antenna for Signal Corps under con-
tracts totaling about $100, U{Jf] Work
will be carried out by company’s newly-
formed Antenna Department, headed
by Richard D. Bogner who invented
the new modular antenna.

* Sanders Associates, Nashua, N. H.,
51.1 mulhon contract from Bendix
Corp. for production design phase in
development of target-secker system
for Navv's Eagle air-to-air missile.

» Goodvear ﬂ"umnﬂ' Corp.’s Arizona Di-
vision at Litchfield Park will mvestigate
problems involved in the primary ex-
traction of mapping detail f]rt:m photos
made bv side-looking radar, under con-
tract awarded by Army Engineer Re-
search and Development Laboratories,
IFort Belvoir, Va,

NEW AVIONIC
PRODUCTS

* Resolver standard, for testing syn-
chros, climinates need for null detector
and a master resolver transmitter and
aives dircct digital readont which s
accurate to within 2 sec. of are, accord-
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ing to manufacturer. Astrosystems, Inc,,

EEU East 23rd St., New York 10, N. Y.

¢ High-power transistors, new series of
units which can provide 30 watts Class
“A 100 watts Class “B” or 1,000
watts switching, with collector voltages
up to 100 volts. Large signal current
gaim of 70 at 5 amp. can be obtained.
New types include IN173, 174, 277,
278, 441, 442, 443, 1099 and 1100.
Bulletin E-397 gives application data.
Manufacturer: CBS Electronics, 900
Chelmstord St., Lowell, Mass.

¢ Paper tape reader, the type employed
in the Courier delayed repeater satel-
hte, 1s capable of reading 16 channels
nf tape but is tightly packaged (14x

x4 in.) and weighs ’t'-' Ib. Readers
are bidirectional, operate from 28 v.d.c.
150 milbhamps source. Manufacturer:
Tally Register Corp., 1310 Mercer St.,
Seattle 9, Wash.

® Bio-pack, Model B-30ATP, suitable
for acquisition and telemetering of hio-
clectric signals from the micro to the
millivolt range consists of high-gain dif-
ferential 1m|:-I=ﬁu and FM transmitter
operating in the 88 to 108 me. range.
Amplifier has 500 kilohms input im-
pedance, common mode rejection ex-
ceeding 50,000:1 and equivalent input
noise level of only 4 microvolts peak to
peak. Biopack costs $550 and can be
nht.unf:d on 45 day deliverv. Manu-
facturer: Computer Svstems Laboratory,
Litton Systems, Ine., 5500 Canoga ff'ne.,

Woodland Hills, Calif.
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Researched, developed, manufactured
and tested...1in house by Brunswick

-y y = '1: L \ 1 '. '_1"--__.

ROCKET MOTOR CASE. Brunswick’s exclusive bi-axial
Strickland “B"” Process of fiber glass filament winding gives
S-D ratie to 2,000,000, provides up to 7,500,000 psi
modulus. By laying down filaments under tension, SBP
excels in making cvlindrical shapes, unusual contours,
large range of sizes. Pre-stressing gives exactly controlled

uniformity,

HONEYCOMB ASSEMBLIES now developed by Bruns-
wick can support two million times their own weight.
Brunswick research has created honeycomb assemblies of
paper, fiber glass, aluminum and various combinations of
these materials. Using the most advanced adhesive sys-
tems, these assemblies can be formed in compound curva-

tures with extremely close tolerances.

IS Bunsw

RADOMES. Brunswick’s non-metallic materials boost heat
tolerance of radomes and nose cones to 1000-1200°F for
limited exposures. SBP filament winding gives highest-ever
strength-to-weight ratios with significant weight savings
over usual structures. With unmatched electrical uniform-
ity, Brunswick builds to tightest tolerance for dialectric
constants and compound configurations.

INTEGRATED ANTENNAS. Brunswick totally integrates
all communications, telemetry and navigational antennas
and reflectors within primary structures. No sending or re-
ceiving interference, All-plastic aircraft and missile assem-
blies give high weight-strength ratio, while providing aero-
dyvnamically clean lines. Can Brunswick Corporation help
you in any way? Write or call today!

S . |
. Wl
o e

\

MAKES YOUR IDEAS WORK .

DEFENSE PRODUCTS DIVISION » 1700 MESSLER STREET ¢ MUSKEGON, MICHIGAN
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AERONAUTICAL ENGINEERING

GRUMMAMN W2F-1 Hawkeve early wamning aircraft serves as a platform for 20-ft.-dia. rotodome which revolves at a 6-rpm. scanning speed.
General Electric-designed radar housed in the rotodome provides height-finding and azimuth target information.

W2F Designed for Long-Duration AEW

By Barry Tully

Calverton, N. Y.—Extended endur-
ance, ceiling and improved avionic capa-
bhilities mark the Grumman W2F-1
Hawkeve earlv warning aircraft designed
for Navy task force radar protection.

Mission of the twin-turboprop air-
craft, which made its first flight on Oct,
21 (AW Oct. 31, p. 27), will be to
provide early detection of attacking
aircraft and to control intercepts by
means of data links between itself and
hghter aircraft. To provide complete
radar coverage, the carrier-based W2Fs
will operate in teams with each aircraft
flving a racetrack pattern perhaps 200
mi. from feet center. Each aircraft
will be responsible for detection and
intercept control within its defense
zone and will relay all information to
the task force commander.
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To perform this mission, Grumman
designed a 50,000-1b. aireraft powered
by two Allison T56-AS8 turboprop en-
gines rated at 4,050 eshp. cach. The air-
craft serves as a platform for a circular
20-ft.-dia. rotodome, which revolves in
flight at a 6-rpm. scanning speed. The
General Electric-designed radar housed
within the rotodome provides both
height-inding and azimuth target in-
formation.

A Hight demonstration, lown by proj-
cct test pilot Tom Attnidge, included
some 200-kt, passes and a simulated late
wave-off with gear and flaps down. The
W2F’s takcoft, after a relatively short
roll, was impressive, One area which
may require some attention is a tail
bumper on the fuselage which appears
to come close to the runwav on landing.
Approximately 6 hr. of flight have been
logged on the W2F.

The aircraft is designed to loiter at
maximum endurance airspeeds for long
periods. The effective performance of
this mission would require on-station
times of at least 12 hr., which puts the
aircraft’s fuel capacity over the 10,-
000-1b. mark.

The Hawkeve is a pressunized high-
altitude aircraft which will rFEI'EﬂI'Il‘] its
mission at an altitude of 25,000 ft. or
higher.

In the intecrests of crew efhciency

W2F Specifications

WG S o ohandas s 80 ft. 7 in,
5T | ——. | A 3
B o spsaminnssnnesviies 16 ft.
Maximum gross weight ....49,500 Ib.
Engmes (2) .iviiasain Allison T56-A8
Horsepower (each) ........ 4,050 eshp.

17z



AEROLAB DEVELOPMENT COMPANY = PASADENA, CALIFORNIA = SUBSIDIARY OF RYAN AERONAUTICAL COMPANY »
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SPEARHEAD INTO SPACE created by Aerolab,

the ARGO D-4 four-stage sounding rocket is now being
used by NASA for the low-cost acquisition of important
data at high altitudes and velocities. A wholly-owned
subsidiary of Ryan Aeronautical Company, Aerolab has
developed more space probes and rocket-powered
research models, including the Mercury capsule model,
which have been fired, than any other firm in the United
States. Aerolab is a science team with quick reaction
capabilities —a group of scientists and engineers with
special talents for solving advanced problems in astro-
physics, aerophysics and geophysics. Thus Aerolab’s
capabilities are added to Ryan's own in accomplishing
breakthroughs in many vital areas of Space technology.

THE PROBLEM SOLVERS

RYAN

| [29)
AEROLAB

Ryan Aerolab offers challenging opportunities to engineers

HAWKEYE is one of the largest aircraft designed for carrier operations. The rotodome must be lowered 2 ft. before the W2T can be taken
below deck. The four-in tail provides directional stability without exceeding 15-ft. hangar deck clearances.

during long fights, the five-man W2F
mwrpnntu q hwh degree of automa-
tion both 1n [’h ﬁl?]]’r controls and
Av1onic :_':|mpm-.iur Ilu. ﬂ]Jht controls
are full powered with artificial “feel”
and the plane will be lown by the aunto-
]H]nt for ]ru] Ihc,tlndh !"11'!_-"]1t nstru-
ments are tinm of anv modern all-
weather aircraft.

The W2F's avionic system 15 called
the airborne tactical data system. The
system 15 fully automated in the collec-
tion, collation, storage and data link
relaving of information. Crewmen will
monitor the scopes and may interrupt
the automatic processes 1if necessary.
I"ailures in antomation can be bypassed
by crewmen using alternative modes of
operation, anpu’rc system  of the
W2F was developed bv Litton Indus-
tries.

The data links from the W2F teams
ringing the Heet will '1-[[]'.1!1']'1. informa-

tion of the naval tactical data system
on the fAlagship. This center will process,

organize and displav target information
from all flect detechion svstems.

Space limitations of arcraft carner
hangar decks demand that the W2F's
rotodome be lowered 2 ft. before the
aircraft may be taken below. These
same hmitations led to the multiple-fin
design of the W2IF's tail.

The wide spht tail of the aircraft has
two additional fins extending above the
horizontal stabihzer. All four fins have
rudder surfaces. Grumman says that
this tail design provides directional sta-
bility without exceeding 15-ft. hangar
deck clearances. The muiti ple hn L]':_*.I'L’ti
was deemed preferable to the alterna-
tive of a single folding fin.

The Allison T56 ]:umu]ﬂ mts of the
WIF provide some 5,000 eshp. on take-
off. The propellers are by Aeroproducts
md are very similar in appearance to
those on the Lockheed Electra. Grum-
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man says, however, that the props are
modified somewhat to meet the special-
ized loiter” requirements.  Propellers
are full feathering and, unusual on a
carrier aircraft, reversible. Reverse pitch,
though not 1n the ornginal specihca-
tions, was in the prop des sign and was
retained to enhance the aircraft’s land-
ing performance at land bases.

The SO0-ft. wing span of the WIF
places 1t among the largest aircraft de-
signed to operate from aircraft carriers.
[ts 49,500-1b. weight, however, is con-
siderably less than the Douglas A3D
and even less than the North American
Al so that it should create no new han-
dling problems. The aircraft, like the
srumman AZF, is designed for nose

gear cafapult launches (AW Jan.
p. 1153), permitting automatic engage-
ment of the catapult shuttle.

['he WII 1s unquesthionably a con-
siderable ampmﬂ.umur over the Grum-
man WI-2 early warning aircraft now
operating in the fleet. The WPF-2
(AW Jan. 11, 1960, p. 85), which
stemmed from the low-altitude S2I° de-
sign, lacks the speed, endurance and
altitude capabilities of the turboprop
aircraft. Even more important, ATDS
developed by Litton Industries 15 ex-
pected to be vastly superior to the
AVIONIC system of the smaller aircraft.
The WTF-2 Tracer, which replaced the
Douglas ."";l}-"r"u."l.’, will bridge the gap

until the Hawkeye joins the fleet.

MAIN landing gear swivels up into nacelles of Allison T56-A8 turboprop engines rated at
4,050 eshp. each. Aircraft is designed for nose gear catapult launches,
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WESTERN GEAR

'ENTERS VALVES,

CONTROLS FIELD

hrﬂ-ﬁ WORL plete line of electro-mag-
Bales Mamager ﬂetm valves, hot air and
Precision Producis Division

gas valves, time and pres-

Precision Produets|sure switches, pressure
Diwvision of Western Gear | regulators and related
has aggressively entered | control equipment and
the controls field and now | specialized test equip-
makes available a com- | ment for application in

ri the crols
ug out e we
COO0]

galee ge  ce, ¢
e adn  mfa

WESTERN

missile, rocket and air-
craft syvstems.
Precision Products
Division will atilize
designs and produets of
F | Teddington Aircraft Con-
trols Ltd., recognized
leader in the controls field
throughout the world,
' under terms of a coopera-
 tive sales, service, engi-

| neering and manufactur-

ing agreement.,

Present applications
include Rolls-Royee pow-
ered DC-8s, Boeing 707s,

Fairchild F-27s3, Cara-

| controls, call or wire col-

| Division, P.0. Box 192,
| Lynwood, California;

High pressure, high temperature butterfly valve.
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GEAR CORPORATION

velles, and numerous mis- |
siles,

Western Gear's Preci-
sion Products Division |
has long specialized in |
aireraft, rocket and mis-

sile components and sys- |

tems as well as ground |

handling and test equip-
ment.

For full information on |

Western Gear valves and |

lect: Precision Products

NEvada 6-0911.

MAXIMUM running bime of English Electric’'s Mach 4 test tunnel is 41 sec. at Mach 3.4.

Two Tunnels Augment

English Electric’s R&D

London—Mach + tunnel at English
Electric Aviation’s Warton flight de-
velopment field shows basically the
same design philosophy as that . ulu]:nh.:]
by Lockheed and Convair.

The tunnel has a four-foot-square
working section and is supplied from a
600 psi. reservor.

A Mach 6 missile tunnel with a
working section of 18 in. sq. has been
crected alongside the larger tunnel in
order to use the same air supply.
Together, the tunnels have r:uat $2
million and have taken nearly five vears
to design and buld.

Since the Mach 4 tunnel came into
operation earlier this year it has been
used on tmuﬂgahr:m on the TSR.2
and supersonic delta airhner conhgura-
tions. The smaller tunnel is still under-
going commissioning tnals.

With these two tunnels English
Electric claims to have the most exten-
sively  equipped, privately-owned  re-
scarch, development and flight test
establishment in Europe, The company
has spent $11 million on facilities at
the test field since 1950,

The Mach 4 tunnel has supersonic
and transonic sections in tandem, and
15 designed to cover the speed range
Mach 0.4 to 4.0, Mimimum Reyvnolds
number of five million for a typical
cight-inch model chord can be main-
tained throughout the speed range.
Maximum running time is 41 sec, at
Mach 3.4,

The weapons tunnel covers the speed
ringe Mach 1.5 to 6, corresponding
to full-scale flight at heights around
50,000 ft, and above, lening time
L'TI'I.'L‘]HIJ'L' extends from 30 to 500 sec.

Total power supply is only 1,640 hp.,
provided by two electric motors driving
a pair of threestage piston compressors
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For the first time,
* the full inside story
- of air safety today
.~ —and tomorrow

P robable
Cause...

The Truth About Air |
Travel Today

by Robert J. Serling

COVERS:

+ specific recent crashes and near-
crashes (minute-by-minute ac- |
counts) |

. nnﬂ crash |n1.re';t15atmrtt!:hnilquu

» “pilat error'’ verdicts

» problems of weather, mainte- | ,

nance and design |

roles of the CAB, FAA and ALPA ]
5ufge5ltd new safely measures

+ aviation's #1 problem — over-
crowded skies

+ current safaty statistics

With an introduction by Gill Robb
Wilson, editor-publisher of Flying
$3.85 at all booksellers, or from

DOUBLEDAY & COMPANY, INC.
Garden City, N. Y.

-..

which can totally recharge the air
reservolrs m one hour,

The air is stored in four cvlindrical
vessels, six feet in diameter, 90.5 ft.
long, which contain fully charged
34,000 Ib. of air at 600 psi

Features of the flexible nozzle adjust-
ment system in the Mach 6 tunnel are
claimed to enable a fine setting of the
nozzle plates to within 0.001 in. in
10 in. of the nozzle contour required.
Fourteen jacks react the flexing plates

against a large number of thrust blocks .
From the home of .:?jfr:i'.ﬂ;rmf rﬁrfcw.fsﬁ?fr-:rzﬁ,
THE
MODEL & &
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Ultra Sensitive Strain Seqsing Elements
60 to 70 times greater Sensitivity than other metaj strain gauges.
- I--" I-;-:'r.
/ = 3
¥

- -
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COMMERCIALLY AVAILABLE 4 4 4 A/

—~ - @ Strain sensitivity 120-140
- — e 120 Ohm nominal resistance
" .
? ﬁ"ﬁ‘aﬁ' ® Resistance change linear with
strain.

cenfury
ELECTRONICS & INSTRUMENTS, INC.

The Hnmu of Planned F'!:m-trrl.r'l-q
Tin g L' ‘ Ti b kone L P
F. O Box -ﬁ.'u'w- Fiae Gratiam, Toha 10 Ollabhema

® Negligible hysteresis

® Suvitable for stotic ond dy-
namic measurements.

® Combination mounting and
handling fixture with each
Strainistor.

Manufacturers of Light beam galvanometers and magnetic assemblies since 1945,

Serviced by Systems Engineering Offices of I'jirsuppm-lqem EﬁgiﬁEEFng Dj"u’iiiﬂﬂ

« Offices in All Principal Cities o RO Sapna
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Proved Capabilities
1n Missile L echnology

POLARIS — Communications
TITAN — Ground communications
ATLAS — Complete ground communications equipment

TALOS — Steering intelligence package tlectronic thght simulator
Video target simulator = Beam rider checkout equipment
Precision low-level, high impedance voltmeter
Precision frequency deviable oscillator

LACROSSE — All-weather guidance = Video target simulator
TERRIER — Beam rider guidance Fuzing
SPARROW — Fuzing

BOMARC — Complete automatic missile checkout
and launching equipment

RASCAL —Mechanical redesign of components
v Automatic test equipment

METEOR — Miniaturized pulse type seeker » Video target simulator
Homing subsystem checkout equipment

COMPLETE DRONE GUIDANCE SYSTEMS

federal Dipvision
LABORATORIES

LAY

TELEPHOMNE AND TELEGRAPH CORPORATION

J F - . "] - | L i e ' I.— - f .—I e l-l a |.| '
Address inquiries to Dept. 507, 100 Kingsfand Rd., Clifion, N. J.

along the profile, Tunnel prohle @
stll be changed in less than one-half
hour. Both tunncls have diffusers which
can be adjusted during a run.

Instrumentation of the Mach 6 tun-
nel is based on an advanced high speed
data coxtraction svstem, Test nstru-
ments and transducers are d.e. excited
and their millivolt outputs, which are
a dircet analog of the quantitv being
measured, are fed directly to the data
handling installation, converted to digi-
tal form and stored. The ;1!.1_11r1r__5 svstem
which runs in parallel with the digital
svstem 15 a 12-channel galvanomcter
recorder which provides a “quick look”
facilitv as the test proceeds.

The digital data svstem can handle
cight separate channels and can cope
with 80 data points per second. Model
pressure survevs are carried out with
a General Design Corp. scanivalve cap-
able of scanning 48 points per sccond.

Schlicren presentation is also dupli-
cated bv use of twin light sources to
give visual and flash photographic
ACCOSS.

Control valve in the Mach 4 tunnel
was supplied by Johannes Erhard H.
Waldenmaier of Hedenhoim, West
Germany. No British company would
gu-.n;um":: TCSponse characteristics  of
such a valve. The valve has been the
major cause of delav in opening the
tunnel.

Wheeled model cart of the Mach 4
tunnel carries the complete model
support and incidence changing meeh-
11517 mgrthrr with the associated
clectrical and hvdraulic equipment. A
complete automatic incidence program
can be preset to operate during a tunnel
run. The sting joints have been made
mterchangeable  with  other  British
supersonic  tunnels, A cranked shing
has also been designed which can be
rotated at both ends of the crank to
set up vaw angles of up to five degrees.

Model cart on the smaller tunnel
provides  facilities  for  continuously
pitching, continuously rolling or com-
binations of both movements of the
model. One of the major differences
between the manecuvering facilities of
the two tunnels is the much higher
degree of roll possible in the missile
tunnel, which can roll the model at
up to two revolutions per second.

The quadrant mav be used for force
and moment or pressure measurements
on a model. The changeover from
force and moment to pressure measurc-
ments 15 achieved simply by unplugging
from the rear end of the quadrant boss,
the umit contaiming the shp ring, roll
transducer, ete., and replacing it with
one containmg the scanivalve, roll
transducer, etc.

The test department has also de-
veloped a six-degree of freedom Autter
simulator.

AVIATION WEEK, November 7, 1960

The first warning alerted posts all over the United States and Canada. Unidenti-
fied airborne objects seemed to be approaching at supersonic speeds from many
directions. 1 Simultaneously in control centers throughout North America men
and machines dealt with torrents of data. Watching blips on radar scopes, crews
made decisions which ordered weapons to destroy the attackers. Interceptor
pilots reported over loudspeakers. As the enemy reacted and shifted, fresh
instructions crackled through command phones. 9 But no rockets were fired. No
bombs fell. The blips came from magnetic tapes made by a single high-speed
computer. Called Operation Desk Top, this was a simulated raid—the most
gigantic ever arranged—to exercise the North American Air Defense System.
In planning it, SDC made four billion calculations and six and one-third miles of
magnetic tape. § To train managers in decision-making, to exercise decision-
makers under realistic stress, to avoid costly errors in actual operations —these
are some of the purposes of SDC's pioneering work in systems research and
development. § SYSTEM DEVELOPMENT CORPORATION.

A non-profit scientific organization developing large-scale

computer-based command and control systems. Staff

openings at Lodi, New Jersey and Santa Monica, Calif.

1P 1 i 1
i THE IMITATION REAL THING

111578
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for Continued Leadership
in Electronics

Ailrcraft Radio Corporation has long been known and
trusted for its outstanding line of lightweight, precisely
engineered airborne COM/NAYV electronic equipment.
ARC equipment and systems fly the skywavs of the
world, in every type of aireraft, in every kind of weather,
delivering accurate and reliable service.

The same ARC research, development, and engineering
skill whiech maintain this position of leadership is ready
to work for you . .. to cooperate with you toward the
most effective solution to yvour problem.

Specialized Areas of
ARC Research and Development

FREQUENCY SYNTHESIS

COMMUNICATIONS COUNTER MEASURES
NAVIGATION TELEMETRY
GUIDANCE COMPUTERS

SYSTEM EVALUATION INSTRUMENTATION

TEST EQUIFMENT

GROUND sUPPORT EQUIPMENT

RESEARCH, DESIGN, DEVELOPMENT AND PRODUCTION OF ELECTRONIC EQUIPMENT SINCE 1928

ARC COM/NAV EQUIPMENTS

Type 210 VHF _
Communication Equipment Type 21A

Type 15F VHF Automatic Direction
MNavigation Equipment Finder

Type CD-3, CD-4
Course Directors

Type 12 Equipment

This new brachure ||
i5 & detailed presentation -

Of the facilities and capabilities \ "X
af Aireraft Radio Corporation. i
Write for it, on youy |

letterhead, today! | —laie

Plus Related Components
and Accessories

BUSINESS FLYING

British League Proposes Aviation Bureau

By John Tunstall

London—Initial effort of the British
Executive and General Aviation group
(Beagle) may consist of “substantial re-
development of the high wing Auster
familv of aircraft,” lr:cnrdmg to Peter
Masefield, managing director of Beagle.
He indicated that all new aircraft would
be low winged tricvele gear monoplanes,
but declined to discuss design details
of any specific project.

In outlining Beagle plans to Avia-
TioN WEER, Mascfield emphasized the
group s Intention to cover all categories
in the general aviation feld. Masefield
would not indicate whether there
would be anv entirelv new high wing
airplanes from Auster, but said it was
intended to make Auster the high wing
specialists m the group.

Creation of a General Aviation
Department of the Ministry of Avia-
tion to revitalize British club fving
was urged in a recent report issued by
the influential Air League,

The report calls for a government-
maintained network of ﬂirpnrt Facilities
based on freer use of Roval Air Force
and abandoned airfields, allocation of
three to four radio frequencies, direct
hnancial assistance for sporting clubs
and flving organizations, and abolition
of the fuel tax. The Air League also
urges reduction of the import dutv on
foreign business and personal aircraft.

Growth in popularitv of general avia-
tion during the past vear has surprised
both the industrv and foreign aircraft
distributors. Sales this vear of imported
aircraft alreadv have exceeded 53 mil-
lion and 60 new buvers of general air-
craft have raised the total of company-
owner machines to 90.

British manufacture of club and ex-
ecutive aircraft is likelvy to rest solely
on the Beagle group (AW Qct, 17, p.
27), with the possible exception of
Short Bros. Light Aircraft Division.

Plane Design

No major divergencies in concept,
construction or perfurnmncc ate likelv
to show in new Beagle aircraft, Mase-
ficld told Aviarion Week. Masefield
currently is heading a crusade in Eng-
land to get the country into the general
aviation business.

Competing with the Beagle organiza-
tion will be the distributors of all the
major U. 8. general aviation companies.
HE&E]ICTJH‘ distributor in Britain is the

recently formed Light Aircraft Division
of Short Bros. & Harland, British

AVIATION WEEK, November 7, 1960

United Airways is handling Cessna air-
craft and Vigons Aviation, Ltd., of Kid-
dlington, Oxford, is the sole British
agent for Piper. Piaggio’s agent 1s Air
Enterprise, Ltd., of Borcham Wood.

General Aviation

The British Aircraft Corp. is defi-
mitelv not interested in general aviation
and a spokesman of Hu de Havilland
company told Aviarion Weeg that
there were no known plans to extend

the company's range downward from
the IDH Dove and the Heron.

Negotiations between British engine
companics for the manufacture of Con-
tinental and Lvcoming engines which
are likelv to power all British generil
aviation aircraft are reported to he pro-
ceeding satisfactortly. Unotheial reports
suggest that the negotiations between
Rolls-Rovee and Continental are vir-
tuallv completed.

I'. G. Miles, Ltd., would concen-

U.S. Exports of Aireraft, Parts

Cumulative Totals

Januvary-July
1960

S - — —_— — - -

‘ July 1960

Value Vaolue
Number ($1,000) Number (%% ,000)

Aircraft, parls, and accessories, ftetal . . . .. 135,308 oy B38,540
Commercial and civilian aircraft, total. , .. 242 72,586 1,416 326,739 |1
Adreraft 3,000 Ib. and over empty airframe weighh

Cargo transports, commercial, new........ ..
Passenger fransporls, commercial, new:

3,000-14,999 |b. emply girframe weight 1 522 34 3,915

15,000-29,000 Ib. emply airframe weight.. . 1 1,050 4 3,744

40,000 Ib. and over emply airframe weight.. 12 66,830 =B 287,991
Rotary wing aircraft, commercial, naw . | 3 968

Commercial and civilian aircraft, used and

rebuilt, including converted . . ? | 1,085 75 11,713
Ajrcraft under 3,000 Ib. empty airframe weight: |
Utility, commercial and civilian, new:

3 places and under. 40 334 223 1,765

dplacas and @ver.. . . .- et e bty 122 2,196 702 12,063
Rotary wing, commercial, new L 213 50 2,634
Commercial and civilian airecraft, used and rebuilt, I

including converted. R e et a7 342 264 1,904
Commercial and civilian aircraft, new, n.e.c. (all

emply airframe weights),. . . 2 14 3 22
Aircraft engines, reciprocating, new air-cooled !

under 400 hp'. o 160 | 373 939 2,298
Ajrcraft engines, ru:iprutulling. u::d nn:l rlhuili 154 B&6B BT S 5,959
Aircraft components, parls, and acessories, n.e.c.” £ 61,481 i 303,544

source: Bureau of the Census.

*Revised.

'Ajir-cooled reciprocating engines, new, 400 hp. and over are included in "Aircraft
components, parls, and accessories n.e.c.”

“Includes military aircrafi.
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He Sells Dependable, Carefree Flying!

Your Esso Aviation Dealer knows planes, and a lot
about the specialized fuels and lubricants that “keep
'em flving.” Perhaps that’s the reason he takes such
pride in selling Esso Aviation produets . . . famous
for dependability since the Wright Brothers’ first
flight.

In addition to being reliable, Esso Aviation products
are easily purchased with an Esso Aviation Credit
Card, This eredit card can be used to charge fuel,
oll, lubrication — as well as tires, batteries, landing
fees, minor repairs, and overnight storage.

Your dependable Esso Aviation Dealer leaves noth-
ing to chance when it comes to taking care of your
flving pleasure. Maybe that's why vou'll find more
Esso Dealer Airports from Maine to Louisiana than
any other kind.

ﬁg%.%r

Highways or Skyways..."ESSO RESEARCH works wonders with oil”
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AiResearch Builds JetStar Executive Mockup
Mockup of an executive interior for the Lockheed JetStar transport was designed and built

by Garrett Corp.’s AiResearch Aviation Service Division, Center aisle is at lower level than
the turniture deck, to give more headroom. Aisle leads to galley and lavatory.

trate on the small low wing tyvpe of
private aircraft, a field in which Miles
Aircraft was famous betore World War
1.

[n the present set-up, Maseheld said,
Miles has only the status of an associ-
ated company, but it was hoped t]tm'
would get closer “as time goes by.”

Entirely new aircraft in the executive
categorv will be the responsibility of
Bea ]IL Holding Co. itself, and will
L]:L]FI"i. reflect "'u%hl:'ﬁﬂdr': own thinking.

A separate production facility might
well be laid down for this cattgun Alr-
craft will range from four to 12-seat
models. In the main, executive air-
planes in Britain would be flown by
professional pilots, but the company
might produce a “more forgiving” type
of aircraft with lower |:|-L1'furmmu:r

which could be flown by amateurs.

Flying Cost

Maseheld has given himsclf about 10
years in which to get Beagle aircratt
established in all categories. Flying for
fun mav then cost no more than the
first cost and upkeep of a small sports-
car, and business ﬂ!,mg no more than
the maintenance of a large car.

In Mascheld's view, a range of air-
craft supenor to U. 5. aircraft was not
an absolute necessity for Britain to suc-
ceed in the general aviation world.

AVIATION WEEK, Movember 7, 19240

British airplane does not have to be
anv more radically different from an
American alrpl.]nE than does a British
F'ord automobile from its American
counterpart.” He smd it was a glant
multi-million dollar market which
would exhibit the same expansion char-
acteristics as did the world's automobile
mdustry.

Maseheld's thinking is umnhibited
by the nastiness—even to professional

pilots—of British weather. Neither s
he concerned with the small dimen-

stons of Bnhsh helds, the menacing
presence of the world’s most extensive
clectric grid system, and a cmu.r.ntm
tion of vast, built-up areas linked by

complex of ril, road and nvers 1.1.]]1::]1

make the task of map reading at low
level formidable even to expernienced
pilots.

“The winter weather on the east
coast of the U, S, 15 everv bit as bad
as Britain's,” he said, adding that Aving
scemed to have prospered there.

The problem of air trafic control,
which a growth in general aviation
would ntroduce, 15 also regarded by
Maseheld as having been ercatly exag-
serated, at least in the case of execu-
tive aircraft, He admitted that neces-
sary tadio and navigational aids for
all-weather flving would cost an addi-
tional 520,000 but this he reckoned was

TUBINGS

Markel, leader for 38 years in tubing
and sleeving, offers the FLEXITE line
of technical tubings to meet mechan-
ical, chemical, aeronautical, and elec-
trical requirements.

Included under the FLEXITE trademark
are precision-extruded tubings from a
variety of materials—Teflon, silicone
rubber, vinyl, polyethylene, and rigid
vinyl—in a complete range of sizes and
wall thicknesses.

What is your application? Call, write,
or wire; we shall gladly furnish sam-
ples, data, and prices.

L.FRANK & SONS

E_ OURCE for EXCELLENCE in
Insulating Tubings, Sieevings, and Lead Wire

| NORRISTOWN, PENNSYLVANIA

127



DOME and

CLOSURE & &
FORGINGS oo

speed solid-propellant
missile capabilities

WYMAN-GORDON

of Aluminum Magnesiuvm Steel Titanium ..

HARVEY ILLINOIS
GRAFTON MASSACHUSETTS

WORCESTER MASSACHUSETTS
LOS ANGELES CALIFORMIA

" E
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OUT OF HIGH-STRENGTH
STEELS AND TITANIUM ALLOYS

Dome and closure components, forged and
machined by Wyman-Gordon in both low-
alloy, high-strength steels and all-beta Tita-
nium—have contributed measurably to our
present status in solid-fuel missile develop-
Research is continuing for the pur-
pose of adapting new materials to these
applications. Wyman-Gordon engineer-
metallurgists are available to counsel on all
phases of forging such critical-service parts.
Their assistance can help extend ultimate-
strength limits of your space designs.

ment.

FORGINGS

. and Beryllivm Molybdenum Columbium and other uncommon materials

DETROIT MICHIGAN

PALO ALTO CALIFORMNIA FORT WORTH TEXAS

GAT Transponder

Cieneral aviation transponder (radar), called
GAT for short, weighs only 12 1b.; meas-
ures only 13 x 8 x 4 in., und consumes only
2 amp. at 28 vde. Transponder, developed
by Hagzeltine Corp., under Federal Aviation
Agency sponsorship, has 150 mi. range and
provides 64 traffic control codes plus emer-
gency code. Hazeltine and National Aero-
nautical Corp. (Narco) are discussing possi-
ble arrangement whereby Narco wonld sell
and service the unit, when it becomes avail-
able next vear.

an acceptable expenditure for a com-
panyv-owned aircraft.

The Collins range of radio equipment
was already scheduled for manufacture
in Britain he said. There was also the
possibility that the Lear single axis auto-
]][lnt would also soon be made under
license.

Short Bros. Plans

In an explanation of Short's gencral
aviation policy, Frank Robertson, chicf
engineer of the Light Aircraft Division,
went further than Mascield in his ad-
nuration of U. §. designs. The company
took up the Beecheraft agency becanse
of its intention of being immediately
cffective in sccuring a share of the rap-
idlv growing companyv-owned aircraft
nurket. “In our opinion,” said Robert-
son, “‘the Beecheraft Queen Air 15 the
aptimum  business  aircraft  currently
available and has a good decade of de-
vclopment ahead of it.” He sud it
would take anv British manufacturer at
lcast three vears to produce an airplane
at all competitive,

The company is developing the Sky-
van because the worldwide requirement

AVIATION WEEK, November 7, 1960

for a small general purpose light aircraft
is not adequately met by any existing
product. The company is planning an
initial batch of 25 Skvvans, and it the
demand for anv particular Beechcraft
model justifies, Short will consider as-
sembly at Belfast, Ireland.

Airwork Services—the British United
Airways subsidiary handling the Cessna
range—is so impressed with sales this
vear that the company tends to stock
a full range of aircratt. Sales this vear
have reached a total of 32 aircraft.
Breakdown shows that one-third went
to companies, another third equally to
farmers and flving clubs and the re-
mainder to private buyers.

M_.E.s at a distance of six feet?

whose diameter 1s 1

N T

World Wide-Van Nuys
Opens Aircraft Facility

World Wide-Van Nuys, a branch of
World Wide Helicopters, has opened
its new $150,000 airport facilitv on 134
acres of land at the northwest end of
the Van Nuys airport. Facilitv includes
30 tic-down spaces and a 12,000-5q. ft.
hangar which houses aircraft, mainte-
nance and general offices. Firm offers
such services as refucling, direct weather
teletvpe, snack bar, lounge, reservations
service, car rental, showers and dressing
rooms and general maintenance of air-
craft including engime and airframe
overhaul for airplanes and helicopters.

PROBLEMATICAL RECREATIONS 39

All other things being equal, which will cause the greater racket, two
arguing E.E.s at a distance of four feet from you, or three arguing

—The California Engineer

Engineering design kits containing standardized electronic hardware
for prototype buildup are offered by our U.S. Engineering Co,,
Division. USECO distributors have full information.

ANSWER TO LAST WEEK'S PROBLEM: The first singular scientist
removes 1/7 of the grindstone by taking off (\/ 7— / 6) /
v/ 7 of the diameter. The next removes (y/ 6 —~/35) /T
| of the diameter, the third removes (/ 5 — +/ 4)/ (y/ 7 and
| so on until the last one receives as his share a small grindstone
of the original diameter.

I:E LITTON INDUSTRIES
Beverly Hills, California

2600 poplar avenue

FAST :
INSPECTION!
Stuke Locks afford instant

FPATENTED

visual or manual inspec-

CLIP-LOCKING TURNBUCKLES tion,

| Associated Aircraft |mluslr.ies

memphis 12, tenn.
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FDUE to five-seat L'—'EIEI' Morava, used for touring or medical evacvation, is built by National Aircraft “’ﬂrks Kunovice, Czechoslovakia.

Czechs Gain Light Plane Market in West

n:ur Y

.
¢
I
o

-

WITH auxiliary fuel tanks installed, L200 Morava A can fly the shorter international routes
(AW Oct. 17, p. 47). Below, interior of the Aero 145 four-seater is examined by onlookers.
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By Edith Walford

Pragne—Ommnipol  Foreign - Trade
Corp.'s recent drive to extend its mar-
kets to the Western Hemisphere s
meeting with some success. Although
exact hgures are not available, Omnipol
savs that exports of aircraft, including
spare parts and accessonies, were up
42% in 1958 compared with 1956, and
that last vear's results boosted this fig-
ure to 151% over 1956 exports.

Best seller among the Crech small
aircraft 1s the L40 Meta-Sokol all-metal,
low-wing, four-seat mmmpl e for sports
flving and touring. So far, 15 of these
have bheen mp]:hu! to West Germany,
11 to Australia. Fngland, Norway, Fin-
land, Sweden, Denmark, Austria, Po-
land, Hungarv, Persia, Brazil, Argentina,
Chile and wmost recently Spain are
among the countres where this tv pe 15
thutnm:' verv popular, particularly for
pilot h-.lining and blind fiving purposes.

Czechoslovakian light aireraft indus-
trv this fall showed a complete range
of its aircraft at the second Brmo In-
ternational Trade Fair under the aus-
pices of government-controlled Ommni-
pol.

[ncluded in the display were models
of the Z326 A Trener Master, L200
Morava A, Aero 145, L40 Meta-Sokol
and the L-135 Blamk sailplane.

According to the Czech Ministry of
Precision Mechanies, which also gov-
erns the Czech aireraft industrv, Czech-
oslovakia is the world’s second largest
producer and exporter of small trans-
port and sport aircraft within the 2,000
kg. (4,409 1b.) flight weight and up to
five-scat capacity range.

Target of the Czech aircraft indus-
try’s third five-vear production pro-

AVIATION WEEK, Movember 7, 1940
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INCLUDED in display at Bmo were, from left, Z326 A Trcnnr Master, L200 Morava A, Aero 145, L40 Meta-Sokol, L-13 Blanik sailplane.

oram recently announced by the same
mmhtn to h::um in 1961 is: continued
sroduction nf the Trener Master and
Morava series for air taxi services: con-
Iinuul sroduction of the L-13 Blamk
all-metal, two-seat tandem salplane and
work on the development of a standard
tvpe glider; accelerated development of

LATEST in 2226 Trener Master senes i1s this

[
*
]

STOL and VTOL aircraft specifically
aimed at mcreasing air taxi services for
the transport of passengers and/or
cargo.

"urp-r:rl' lighting equipment and air-
craft accessories uf:tu]:-tu!l a large section
of the Brno indoor display. Simce Om-
nipol first introduced Czech airport

lighting equipment at last vear’s Brno
Trade |=5||r complete installations have
been suppl ied to Bulgaria's Soha, Hun-
gary’s Budapest and East Germany's
Leipzig atrports in addibion to six major
airficlds in Russia. By the end of this
vear, three more airports in Russia will
have been added to the list.

single-seat Z326 A, Designed for acrobatics, Z326 is equipped with retractable gear.
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General Electrie

Silicone Rubber

finds dozens of
uses in missile

systems. How
many more

will prove vilal?

Gemeral Electric silicone rubber has the
“thermal toughness” to stand up under
the searing heat of rocket blast-off or pos-
sible atomic attack. Add very good elec-
trical properties and excellent resistance
toaging, weathering, moisture, flame,
ozone and corona and you can easily see
why silicone rubber is now being used in
virtually every U.5. missile and space
vehicle,

Since both space technology and sili-
cone rubber are relatively new, General
Electric believes there are many more
areas not yet explored where sihicone rub-
bers can help keep a missile functionally
reliable and combat-ready. To help de-
signers in their evaluation work, we list
here the principal properties and appli-
cations of G-E silicone rubber,

3 i

RTV LIQUID SILICONE RUBBER — One of
the most versatile matenals developed in
recent years, RTV 15 a hiquid rubber that
cures at room temperatures. Like all sili-
cone rubber, it remains fexible over a
wide temperature range and is virtually
ageless. Since it comes in a wide range of
viscosities, it can be poured, sprayed,
dipped, painted or applied with a pres-
sure gun or spatula. It bonds tightly to
metal when a primer is used. When not
primed, you can readily remove RTV and
then reapply more. You can impregnate
tightly wound coils with RTV or form
sections several inches thick.

132

You can control cure time from two
minutes to 24 hours. These are RTV's
typical properties:

Yiscosity from 120 poises
(very pourable) 1o
12,000 poises (poste)

Specific Gravity 1.2 1o 1.5
Solids Content 100%
Shrinkage 0.2%

from —90°F to
600°F, and as
thermal insulation,
in 5500°F flame
for minutes

Ozone Resistance Comparable to Mica

Electrical Properties See lost table

Heat Resistance

Applications—ER TV is used as a high tem-
perature structural sealant n mssiles,
satellites and space vehicles. It is used to
pot and encapsulate electronic compo-
nents and assembhies for electrical and
heat insulation and for protecting delicate
components from physical damage. It is
commonly used as an impregnating in-
sulation in transformer coils, to pot and
hold cable in raceways and to pot cable
breakouts. You can make flexible molds
with RTV and hence make accurate,
duplicate castings from originals.

KTV iz an excellent thermal barrer
and as such 15 applied on and around
missile nozzles, Tests show RTV's resist-
ance to flame temperatures as high as
2300°F for several minutes. RTV also
functions as a flexible ablative material
and 15 used around probe holes, along
raceways, and between stages and struc-
tural joints on the missile skin.

HEAT CURED SILICONE RUBBER PARTS
—Silicone rubber gaskets, port seals,
O-rings, shock mounts and other mechani-
cal parts are not only used on missiles but
have wide application in ground support
equipment. For instance, missile silo doors
use silicone rubber seals that will stand
up to outside weatherning, ozone and abuse
for years and which will also resist the
heat of missile launching and nuclear at-
tack. Silicone rubber also resists brief ex-
posure to cryogenic materials,

Silicone rubber has long-lasting tem-
perature resistance from —150°F to
600°F, with excellent electrical, weather-
Ing, orone, corona, radiation and non-
aging properties at these temperatures,
High tensile strength and low compres-
sion set are also within its range of de-
sirable properties;

Tensile Strength, psi 800—1500
Elangation, %% 100—600

Herdness Durometer 25—80
(Shore A)

Compression Set, 9% 10—80

Tear Resistance lb/in 40—200

1 x 10® roentgens
See table below

Rodiation Resistance
Electrical Properties

WIRE AND CABLE INSULATION — The
long term reliability of silicone rubber
when operating in high ambient tem-
peratures and when current over-loads
cause the conductor to approach 500°F
15 an important feature of silicone insu-
lation. In an 1800°F flame, specially con-
structed silicone rubber insulated cables
will continue to insulate for hours, form-
mg a non-conductive ash that gives off
no toxic fumes. And short term reliability
15 obtained even when silicone rubber is
exposed momentarily to a direct flame
of 5500°F,

Hecause of this excellent heat resist-
ance, more curréent can be carried than
in conventional cable {(or smaller cable
carr be used). Other [eatures: best com-
pression set of all elastomers at tempera-
ture extremes, so that silicone rubber wire
and cable does not deform under clamps;
high ozone, corona, radiation and weather
resistance, low moisture absorption, Aexi-
bility down to —100°C, These are the
typical properties:

Volume Resistivity 10/5—-10'6
Dielectric Strangth, &00—&50
valts /mil
Dielectric Constant, 3.0
60 cps
Power Foctor A0010—.0050

Rodiation Resistance 1 x 10" roentgens

Physical properties
Applications—Wiring harness made of sili-

cone rubber insulation iz often found
throughout missiles. Cable offers added

reliability for use in various places
throughout the launch complex below

ground from power plant to silos. All
combat vessels built for the U.S. Navy
during the last ten years, including Heet
ballistic missile submarines and the new
nuclear-powered cruiser and aircraft car-
rier, have silicone rubber insulated cable
installations in all fixed wireways. In
every case, silicone rubber is chosen

because it 18 virtually non-aging, stands
up to intense heat better than any other
fAexible insulating matenal, and contin-
ues to operate even when subjected to fire.

There are many more places where G-E
silicone rubbers' inherent properties can
be wital in missiles, satellites and space
veehicles. For further data, call your nearest
G-E sales office or write Section J1133,
Silicone Products Department, General
Electric Company, Waterford, New York.

Progress Is Our Most Important Product

GENERAL @3 ELECTRIC

Similar to table above.

Sessna Model 310F for 1961 (AW Oct. 24, p. 31) has sharper nose lines, tip tanks and addition of a third window at rear of cabin. Aircraft
5 powered by 260 hp. Continental 10-470-D engines and will sell for S$62,500 in the standard version at the factory. Aircraft is one of

six new models unveiled by Cessna for its 1961 line.

Cessna Unveils New Model 310F Twin, Skywagon

Utility aircraft, the Skywagon, is designated Model 185, was designed in response to what Cessna said was a demand for expanded mission
and performance requirements, particularly for heavier payloads than those carried by the Cessna 180, Plane can carry six adults plus 270
Ib, of baggage; price is 518,950 for the standard aircraft at the factory. It cruises up to 172 mph,
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CW f MAGNETRONS

attuned to new applications

This Litton continuous wave mag-
netron 1s one of a family of ten that
gives coverage from P to X bands at
minimum power outputs from 230-
500 watts.

The dependability and versatility
of Litton CW magnetrons has been
time-proved by the many thousands
in field service. There are undoubt-
edly long vears of operation ahead
in new military and commercial
applications.

These Litton CW magnetrons are
mechanically-tuned and liquid-
cooled. We also manufacture CW
magnetrons with versatile hydrauhc
tuning and, at lower powers, can

LITTON
Electron Tube Division

supply them with forced air cooling,

Litton CW magnetrons are being
applied in a pulse width modulated
navigation system. Pulse rate, ampli-
tude and frequency modulation tech-
niques make possible other com-
munication applications. This famuly
also offers many advantages in such
CW applications as RF drivers,
industrial processing and component
testing. They can be pulsed to
approximately 2 KW peak power at
a .25 duty cyele, a desirable attribute
in component testing.

Investigation of these magnetrons
and Litton pulse magnetrons, the
international standards of excellence,

INDUSTRIES

may lead you to new applications, If
we have stimulated your thinking a
little, we would like to hear from
you., Write to: 960 Industrial Road,
San Carlos, California.

CW MAGNETRONS

Frequency Minimum
Type Range Power
Mumber Meogacycles I Walls

350-590 S00
590-975 00
975-1500

1500-2350 400

2350-3575

3575-4975

4975-6175

6175-T275

1275-8773

B775-10,475

—— L — [T

L-3456
L-3459
L-3465

L-3464
L-3460
L-3461
L-3467
L-3468
L-3462
L-3463

“Capability that
can change

Civil Aircraft, Engines Shipments

E——

Complete aircraft, total airfrome weight. . . ..

By weight of plane:
Under 3,000 Ib. airframe weight
3,000 Ib. airframe weight and over. . ..

By number of places:
1- and 2- place.. . .
3- and 5- place.. .
Over 3-place.

| By total rated horsepower, all engines:
Under 100 hp.. ... ... .

100-399 hp.. .. ......

400 hp. and over. . ..

Aircraft engines:
Reciprocating. . .
Gas turbine. . ..

Aireraft engines, total horsepower:

Gas turbine . .

By weight of plane:

By number of places:
1-and 2-plac®.. .. ... cvvrvrersrsrranaa
3- and 5- place.. .. ...
Owver S-place .. ..

By total rated horsepower, all engines:
Under 100 hp. . .

| 100-399 hp.. . .. .

400 hp. and over. . . ..

Value of shipments of complete aircraft and parts,
total . ..

Aircraft, total

Under 3,000 Ib. airframe weight. _ . .
3,000 Ib. airframe weight and over,... . ...

Aircraft parts. . . ..

Value of shipments of aircraft engines and parts,
total. . . ..

Aircraft engines:
Reciprocating. . .
Gas turbine . . ..

Engina parts ... . .. .......,

Unfilled orders (planes 3,000 Ib. airframe weight
and aver)

* Revised.

Source: Bureav of the Census.

Reciproealng.. . .. .. ccvavinnrismeesassnanans

Complete airerafl, . ... ... ocvecvirrnennaincenn

Under 3,000 Ib. airframe weight. . ... . .......
| 3,000 Ib. airframe weight and over.. .........

.do e |
da Ll
de. . ...

e s
__:ln...._flll
. ..do.

Number. ..
da. . ...

1,000 hp..|
M. . ...

Number. . .

P - | P

P |

I | . T

N | TR
..-r.ln.....?
de. . ...

. ...$1,000. . .|

- [

de. . ...
do, . ...

doe, . ...

do. ..

do,

do,

.do

Mumber. ..

1960
August

Cumulative
tolals
Jon.-Aug.
1940

2,031.7

195.9
1,635.8

362.5

1,669.2

303.5

1,728.2

B73
(D)

178.3
(D)

420

379
41

3467

53

431

a9

106,690

97,534 |

7,099
90,435

2,156

9,651

2,269 |

(D)

7,382

591

D—Withheld fo avoid disclosing figures for individuol companies.

19,876.4

5,643.2
14,233.2

5.215.4

14,661.0

4,425.6

15,450.8

7,387
(D)

1,560.5
(D)

5,692

5,367
325

5,214

478

4,750

942

936,970
882,078

98,790
783,288

74,892

110,716

18,781

(D)

91,935

-*_

>

OPPORTUNITIES IN

ASTRO %
NAUTICS

Bendix Systems Division,
prime contractor for major
satellite communications pro-
grams inecluding ADVENT
for the Signal Corps and
STEER for the Air Force,
and major missile weapons
systems such as the Navy's
EAGLE, offers career oppor-
tunities in:

COMMUNICATIONS

Development Engineers, 3-10 years
experience, Tor
systams design
oparational analysis
theoretical analysis
microwave antenna design
microwave circuit design
mechanical design
satellile packaging
propagation
Also, Project Engineers, 3-10
years' communication experi-
ence, for satellite, ground, anti-
jam, and antenna subsystems.

MISSILE DEVELOPMENT

Engineers, 5-15 years' missile experi-
ence (preferably air-to-air) as
Project Engineers in
systems engineering
carrier a/c installation
guidance systems analysis
airborne intercept radar
solid rocket propulsion
airframe design
warheads
weight contraol
guidance equipment
cockpit displays
operational analysis
flight test

DATA PROCESSING
AND DISPLAY

Engineers, with 5-8 years'
gxperience lor
sanior programmers
systems analysis
computer design
human factors
digital package design
display circuit design
Also, Project Engineers for data
processing and display
subsystems.

DESIGN DRAFTSMAN

6-10 years' experience in
airborne EIEHFGHEEE
electronic packaging

Write: Personnel Manager
Dept, A11-T7

BENDIX
SYSTEMS
DIVISION

Ann Arbor, Michigan

| your planning”

A
A

MICROWAVE TUBES AND DISPLAY DEVICES

e e ————————————
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SIKTH ANNUAL

Aviation Week

THE ONLY COMPLETE

BUYERS' GUIDE SERVING

THE ENTIRE AEROSPACE INDUSTRY

THE STANDARD PURCHASING REFERENCE
OF THE AEROSPACE MARKET

MAJOR PRODUCT CATEGORIES INCLUDE:

AIRCRAFT

* AVIONICS

SPACE VEHICLES & MISSILES
SUPPORT EQUIPMENT & ACTIVITIES
AIRPORT & AIRLINE EQUIPMENT

AVIATION WEEK's Annual Buyers' Guide is one
source for buying information in all segments of the
dynamie aerospace industry. It's on the engineer's
desk...at his fingertips...readily accessible...with
needed information.

The new 1961, 6th Annual Edition, now in prepara-
tion, 1s more complete and essential than ever before,
containing expanded listings on new products and
companies in new areas of the total market.

It will contain over 50,000 manufacturers' product
listings in 1,800 product categories. In addition to
being quick and easy to use, the BUYERS' GUIDE
includes complete listings of government procure-
ment agencies telling: Where to go; Who to see;
What they buy.

BUYERS' GUIDE usage was demonstrated in a sur-
PUBLISHING DATE: Mid-December

AN T SRR N
F.,. "'1:'- i 4.. 1: ..;.__.FL i3 1_1 '-p.‘,_
) - ;.
.'q __I. r|l.|l 1
Wy i f . S |
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-'ll_,‘l.::- -_f'-_l.-_-.cll e . —
A Melraw il P
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¥ oy Rl
_-\_E' _.!_I'. I 1 : ]
-""t-- - il -"I-II'._.- .

vey conducted eight months after publication of the
1958 edition.

71¢¢ of respondents still had their copy

60 % of this group referred to it at least

once a month
This means your advertising is available to the pur-
chaser or specifier at the moment buying information
is needed. Its constant reference value and vear long
life offers multiple exposure of your advertising.

Advertisers’ produect listings are bold faced and in-
clude a reference to the page number of their adver-
tising. In addition to an alphabetical advertisers’
index, there is a “product” advertisers’ index. To
supply yvou with key industry sales leads the
BUYERS GUIDE contains Reader Service cards.

If yvou sell to the aerospace industry, your advertising
message belongs in the BUYERS' GUIDE —as well
as your company’s product listings.

ULOSING DATE: November 15, 1960

AviationWeek @

and Space Technology —.

.




Advancing the Sc.ience-

of Eummunicatiuns"thrnugh Electronic R & D at Lackheed‘.

The science of communi-
cations is vast as the
universe itself. Fresh
areas in this science
are being explored at
Lockheed. These cover

the spectrum of commu-
nications problems—on
and under water to tracking
missiles and satellites—trom
components to complete systems.

An essential phase in the electronics
communications R & D program is the
development of antennas and supporting
aaquipment to receive telemetered, tracking
and relay data. Each is designed to meet
a specific need. This program is vital to
our sophisticated spacecraft projects—
now and in the future.

Areas under investigation in electronics
and other fields stir the creative mind:

Design and development of data process-
ing equipment; V/STOL design and de-
velopment; electromagnetic research in
corona and high-altitude breakdown
studies, surface wave generation, antenna
vehicle interaction, millimeter wave radi-
ometry; electrical instrumentation; infrared
and solid state physics; biophysics re-
search (on radiation hazards coincident
with space flight); solid state electronics;
agrothermodynamics; dynamics, auto-
controls; and servosystems.

Scientists and Engineers: |f you are
experienced in any of the areas mentioned
above; if you are interested in joining a
company that looks far into the future,you
are invited to investigate the opportunities
offered. Write today to: Mr. E. W. Des
Lauriers, Manager Professional Placemeant
Staff, Dept. 1111, 2406 No. Hollywood Way,
Burbank, California.

LOCKHEED/EALIFGHNIA DIVISION

TAPCO OFFERS

The exponding Engineering Depariment
of the TAPCO GROUP of Thompson
Romo Wooldridge Inc. affers new oppor-
tunities for career-minded engineers and
scientists. TAPCO's product diversity,
equipment and systems for o wide spec
frum of defense needs, from spoce to
undersea projects, provides a new mean-
ing to the phrase “job security.”

Openings exist now in the fields of:

® Apro-Thermodynamics

* Airframe Structural Analysis
® Beorings and Seals

®* Electrical Power Systems

® Electronic Circuit Design

® Eleciro-Mechanical Reliability
* High Temperature Plastics

® Mechonical Siress Analysis
® Mechaonical Testing

* Metallurgical Development

* Military Operations Research
®* Power Systems Development
* Siandards and Specifications
* Thermodynamics

* Underwater Acoustics.

TAPCO is located in greater Cleveland,
close to gracious suburban living end to
three fine universities affording evening
study opportunities.

If you think your engineering skills
would be of interest to wus, send o

resume fo:

Mr. R. ). Theibert,
Employment Maonager,
Box &0-2.

THE TAPCO GROUP OF
Thompson Ramo Wooldridge Inc.

23555 Evelid Avenue
Cleveland 17, Ohio

AVIATION WFZK, November 7, 19480

Soviets Study Helicopter
As Ore-Hauling Vehicle

Moscow—=Soviet Union is studying
the possibilitv of using helicopters to
haul ore from decp open-pit mings to
the concentrating plants where the ore
is processed.

One Soviet survey indicates that a
helicopter capable of carrying a mini-
mum load of 5-7 metric toms may be
more cconomical for the hauling job
than convevers, trains or trucks when
used in an open pit at least 650 ft. deep.
Russians sav some ore pits are slated to
reach depths of 1,300-2,000 ft. “in the
near future.”

Helicopters would hook onto dump-
bottom buckets in the mine pits, and
the buckets would be emptied directly
into  hoppers  at  the concentrating
plants on the surface. Development of
turbine-powered helicopters capable of
carrving 15-20 metric tons would pro-
vide further savings, according to the
Soviet study.

PRIVATE LINES

Aero Design & Engineering Co. has
changed its corporate name to Acro
Commander, Inc. Tom Harns, vice
president and general manager, said the
change will more closely associate the
company with its exccutive transport
line. Company is a wholly-owned sub-
sidiary  of Rockwell-Standard Corp.,
Coraopolis, Pa.

Skyeraft Design, Inc., West Trenton,
N. J., recently made its 1,000th metal
conversion when the Westchester Aero-
mautical Corp. of White Plains, N. Y.,
accepted  delivery of its  metallized
1957 Piper Tri-Pacer at the Mercer

County Airport, N. .
Domier-Werke GmbH. of Munich

has begun deliveries of its six-seat, twin-
engine Do-28 STOL aircraft first intro-
duced at this vear's Hanover air show,
IFirst two models off the production line
have been delivered to Deutsche Taxi-
Alug GmbH., Mannheim, one of a stead-
ilv increasing number of companies in
Cermany running charter, tic-in or aero-
taxi services (AW May 23, p, 102).
Deatsche Taxiflug has ordered a total

of four Do-28s,

Canadian National Aviation Muscum
opened  Oct, 25 at Ottawa Interna-
tional Air Terminal. Displavs cover 15,
000 sq. ft. of foor space,

Burke Lakefront Airport has opened
its new terminal building at the down-
town Cleveland, Ohio, location. Five-
story air trafhe control tower 15 under
construchon,

E

THE LOS ANGELES DIVISION OF

INORTH
AMERICAN
AVIATION,INC.

TRAINING
EQUIPMENT
DESIGN

The Los Angeles Division of
North American Aviation—
developer of the nation’s mosl
advanced manned weapon sys-
tem—has top-level positions
available for

TRAINING
SIMULATOR

DESIGNERS

These highlv-qualified engi-
neers will coordinate and mon-
itor the over-all design ol
training simulator equipment
for the most advanced weapon
syslems,

Background Preferred: Grad-
uate Electrical Engineer with
minimum of four years’ expe-
rience in design of analog and
digital computers with applica-
tion to simulation requirements,
Other positions also open in
North American Aviation's
training equipment design
group for qualified engineers.

For more information
please write to: Mr. A. L.
Bowman, Engineering Per-
sonnel, North American
Aviation, Ine., Interna-
tional Airport, Los Angeles
45, California.

A

A\

work in'tﬁe'fielda of the future at NAA
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EMPLOYMENT OPPORTUNITIES EMPLOYMENT OPPORTUNITIES

A Most Unusual
Opportunity for
a Seasoned PH.D.

| Physics or Engineering

i5 offered by one of our Southern
Califernio clients who is seeking an

EXECUTIVE V. P.

The mon selected will have an outstand-
ing record of technical achievement, a
background of R & D maonogement, govern-
ment relations, finances and personnel
direction, His leadership will be occepted
by the organizotion of this nationally
| racognized research firm in the feld of
opplied science. He will merit the respect
of a staff composed largely of physicists
and engineers with Ph. D. and M. 5.
degrees,

Finagncial arrangemenfs will Include o
satisfactory salory schedule, on alfroclive
stock oplion plon ond other benefifs.

Mr, Charles Hartel, Executive Director,
invites preliminary invesligalion,

In Strictest Conlidencs

Research Management Associates

Incorporated
Suite 11 S5an Marino, Calif,
2185 Huntingfon Drive 5Ycamore 3-60B5

HELIEUPT[R IEST PII—UTS This question has been asked and answered a thousand differ-
WANTED FOR ent ways at BOEING 4 WICHITA ... however in flight
:r:{ E:a::ugﬂﬁi;nﬁ?:ﬁ:infﬁaulicérim;rﬂy[?nﬂiTE::];i?:ﬁr:;:i?::n E[{:;; N AVY n ASH PHI]ER AM WH AT GUES UN UP THERE? testing, both in the air an.d in simulators, you never run out

» 5 g i P ki ..ll'lj'l'l (11 14}'.-.
J[he scientific opportunities. Evidenced by the recent opening of a to Test ond Evaluate of Wh}b" and “"Hows?".
new Radio Physics Laboratory, our expanding research effort Autematic Stabilization and y
heavens already includes such programs as satellite-to-ground measure- Remate Control Equipment BOEING 4 WICHITA needs more experienced flicht test
ments of transmission path characreristics, investigations of lunar Minimum Regquirements . A . - N
y . b i 9 . ' i - A, i ;
” b and auroral reflection-structure characteristics via bi-static uhf . « 500 |'l|r.'n-.|'_n Rotary Wing Time Fr!Furn'hl'_.' €NgIneers nbh[ now in the fﬂHDWIng dTeas
Wi € "“mm“"""mf‘*l‘!"“Ij“"*l'"‘ph”d“ probing “"hlﬂf“ tf’“'“'l:"rm'5 i Rt Electrical Instrumentation
most powerful peak-pulse radar, rigorous analytical attacks on . . 1000 Hours Total Flight Time .
yuur problems in the held of gaseous electronics, and system and _ . 140 Ibs, Waight Ground Operations
component development in the realm of high powered radar. ., College Degree Desirable Test Operations
WD[I{Sth Scientists and engineers well based in the analytical or experi- Submit resume with solary history and
mental aspects of electromagnetic propagation, and professionally PECRHTNTISRIN 101

interested in the pursuit of these and other problems, will want Persennel Director Encmg also has requirements for Senior Engineers in:

1o consider joining the Laboratory’s technical staff, WJ e Electronics / Propulsion / Structures
C&)\ G}mﬁrmﬂr u.rlmmcﬂ.—'-m Mechanical Equipment / Aerodynamics
i

CORNELL AERONAUTICAL LABORATORY, INC. e i
of Cornell University | St. James, L 1., New Yor

— _ . Write in confidence to:  Mr. Melvin Vobach, Dept, CN2
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| NEED Boeing Airplane Company, Wichita 1, Kansas
ENGINEERS?

J. ¥. Rentschla:

CORNELL AERONAUTICAL LABORATORY, INC,
Buffalo 21, Mew York
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An employment advertisement in the EM-
PLOYMENT OPPORTUNITIES SECTION will

help you find the engineers you need. It's

E
v
"y

| |
| I
| Please send me a copy of ""A Community of Science.™ l an inexpensive, Hme-soving method of con- : . ) ) N i
[ ] tacting u.gmeue-:r .frannul_f;u =u~rrrhenr_vl-l i Please send me complete information about Beeing & Wichita and your |
neering {ob in the Aviation industry. g O H ¥, R 3l :
[ Name 1 paid circulation of AVIATION WEEK offers Ry Opportunities Brochure. ]
i I vou an oppertunity fo choose the best i I NAME i
l Streat I gualified men available, { i
or rates and information write; L i
i , B T BOEING | , |
City ; - Zone State . i [ j , ’ 5 - I
I I Classified Advertising Division : \ CITY STATE :
| [J] Please include employment infarmation I AVIATION WEEHK i | I have a degree(s) 1
: A I P. O. Box 12 New York 36, N. Y. i in the following: !
T g L e e e i o s e ey o T e e e e Illrl--ll-ll'-----u--l--h --------------------------------- —r—n——n-------"
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EMPLOYMENT OPPORTUNITIES

EMPLOYMENT OPPORTUNITIES

Engineering openings in
PROPULSION,

FLIGHT CONTROL
for

MINUTEMAN,
DYNA SOAR, SPACE PROBES

Engineers:

a A UNIQUE
ORGANIZATION

ENTIRELY
DEVOTED TO

SYSTEMS ENGINEERING
! SYSTEMS MANAGEMENT

message

from...

LUNAR AND DEEP SPACE
TRANSPORTATION SYSTEMS

RECOVERABLE
BOOSTER SYSTEMS

LARGE CRYOGENIC
AND SOLID BOOSTER SYSTEMS

Revolutionary changes in the modern army —a new order of mobility
and dispersion, and increasingly complex tactical and support require-
ments — have created critical needs for systems engineering and sys-
tems management support of a highly sophisticated nature. To meet
these needs, the SPECIAL PROGRAMS SECTION was established
by General Electric in early 1959.

ADVANCED MILITARY
AIR BREATHING VEHICLES

These are assignments of out-
standing scope and challenge.

As prime contractor, SPS operates as a technical team which ean focus
and integrate the broad resources of the company on selutions to the
most advanced systems problems. Our staff includes men with out-
standing achievements in their own disciplines, and a thorough work-
ing knowledge of allied fields. (Over 509 hold advanced degrees.)
Each sees his own technical field from the viewpoint of a total sys.
tems perspective.

open to engineers and scientists
of experience with BS, MS or PhD
degreesin AE,ME, EEand Phvsies,

These assignments are in a techni-
cal staff capacity, and involve con.
dueting preliminary design studies

and undertaking research and
development work in the follow-
INg areas:

Because of our increasing activity with the Army, we are now engaged
in substantial augmentation of our staff. The men we are seeking will
work with a small group of senior level associates in an informal ,
atmosphere. All will have the opportunity to concentrate on a variety
of advanced programs or follow a single one through its full eycle. |

THERMODYNAMICS

SOLID & Liquio
ROCKET SYSTEM ANALYSIS

STABILITY & CONTROL DEVELOPMENT
CONTROL DYNAMICS
ANALOGUE SIMULATION

Immediate positions are open to highly competent engineers at our
recently completed 2-story facility at Radnor, on Philadelphia’s Main
Line. (1961 starting dates can be arranged.) Reguired are 5 to 10
years' experience in one or more disciplines concerned with the fof

lowing areas:

ELECTRONIC SYSTEMS MISSILE SYSTEMS

Salaries are competitively com-

Mavigation am:ll Guidance Operations Analysis mensurate with experience and
Computer Design Weapons Systems I :
Infrared Analysis education background.
Communications Aeroballistics ’ { , .
Preliminary Missile At Boeing you'll enjoy the advan- Portrait of a Mach number
CBR SYSTEMS Design tages of living in the uncongested,
Radiation Effects ﬂ_frTiﬂE and Fuzing Evergreen P“_"'I”' ﬁ'””""‘"”’-j Air blasting across an aerodynamic shape at Mach 2 (above, left) records its Professional-Level Openings
ﬂ?ﬂ;ﬁ;gg?ﬁzg? i;rcl;?:l:.:famics famous for mild }'[*Hrar{Jllf]ll cli- image on film. In private industry’s most extensive complex of wind tunnel p_ . 5f ailiancad projass and. systana
mate, fine schools and housing and ' e S Ty

installations, Boeing engineers and scientists are defining the shape of the management programs of the future has created
future In supersonic and hypersonic flicht. A new hvpersonic tunnel, the  openings at Boeing for professional specialists in
. =] ) P A & pra f

nation’s largest privately owned facility of its kind, tests up to Mach 27. scientific and engineering disciplines, and other,
non-technical, areas of company activity. You'll

unexcelled recreational facilities
for the whole family.

For further information, write in confidence to R. Hildick, Dept. 64WS

SFECIALI

Boeing's emphuﬁib‘ on research and L|l_'\'i*l:':pml.'n[ of future advances covers a

W rite today, to: Mr, W. B. Evans, 3 ! £ Ealds el - 1l; hicl - find at Boeing a professional environment con-
Boeing Airplane Company, P. O, wide ¥ariety or helds, mmcluding missiles, siterlies, space voilales, anli-supe . i 0 deeply rewarding achievement. Drop a

ProcrAmS [GENERAL §B) ELECTRIC

SECTI’DN e e iy T e Box 3707. AVY, Seattle 24, Wash. marine warfare systems. hydrofoils, commercial and military aireraft, gas tur- .. mentioning degrees and major, to Mr. John
by : : bine L'r],!_.'.:illf.‘.-?. electronies, communication, pl‘upulﬁmn syslems, vertical and L. Sanders, Boeing Airplane Company, P. 0.
&£ T E ™ 5 0O E PP A R T M C N T - . g i SR 20 S ’
PR e £y EBIVEING short take-off and landing aircraft. Box 3822-ANK, Seattle 24, Washington.
A Department of the Defense Electronics Division
Divisions: Aero-Space = Transporf = ' e Industital Products = Y ' Roping Scienlilic Research Laboratones « Allled Research Associales, Inc.— a3 Hoeing subisidiary
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Need Jet powerplants?
How much thrust?

il

Write, wire or telephone:

STEWARD-DAVIS

Gardenn, Calif./Cable: STEDAY
FAculiy 1-3414/FAA Approved Aconcy

Can deliver

CONNECTORS

FITTINGS & CLAMPS

We srock more than 5,000,000 MS5/AN CON-

NECTORS . . . of 50,000 varialions!

These include . . .
M5 (AN) 289 MRE
HMS"—E DPD TEBF

Uu-79-U K-RK

H—FW 126 GS

In PRODUCTION QUANTITIES . . . we sell

BELOW "D.EM."” PRICE and ofer

IMMEDIATE "OFF-THE-SHELF DELIVERY!

FREE Send for lotest brochure
« » o« ond list price chart

WILGREEN INDUSTRIES, Ine,

100 Warren Streat, New York 7, N. Y.
WOrth 4-2490-1-2 Wire: FXK

Reciprocating engines:

R-1820. R-1830, R-2000, R-2600, R-
2800-C, CA., CB engines and overhaul
services, Unusual test, overhaul, serv-
ice. and propulsion development prob-

lems walcomed.

L L] & L - » L L L »

C-82, C-119, JET-PACKET Transports

Inventoriea of aireraft., parts. engines,
and engineering. Transports bulky loads
which cannot be loaded into other air-

craft., Ideal Aight research nircraft.

Turbejet engines:

Westinghouse J-30 (16800 lbhs thrust).
J=-34 (3400 Ilbhg,), Continental J-69
{1000 1bs.). Also auxilinry JET-PAK's

for installation on underpowered alir-

cralt.

L L L L] L] [ ] L ] & . ] -

CONVAIRS
Airline and Executive
Several of Both Available

Convair Trade-In
DOUGLAS DC-3
200 M.P.H. A12 Autopilot
Trades Accepled
DOUGLAS DC-6
DC-6A DC-56B

Finance or Lease
Al Grumman Twin Beech and Lockhieads in Stock

Contact:

Fraderick B. Ayer & Associotes, Inc.
250 Park Avenue, New York 17, New York

OXYGEN - CO, - LIFERAFT
OVERHAUL & FUNCTIONAL TEST

. hir Force &

 F.ALA, Station F2427] . .
Mavy Approved

# Test Stands of Loborotory Accurocy

+ Automatically Controlled Air-Condi-

tioned oand Electronically Cleoned

Facilities
& CQuick Turnareund
COMPLETE FACILITIES FOR THE
TOTAL SYSTEMS
cDLLENs INSTRUMENT
COMPANY
"Flight Sofety Egquipment'’

380 Lafayette St Mew York 3, N. Y.
ORegon 4-3332

EXECUTIVE DC-3

RADAR—A.12 AUTOPILOT
1830-94 Engines—Excellent Condition
FOR SALE OR LEASE—Will trade

WILLIAM C, WOLD ASSOCIATES

551 FIFTH AVEMNUE, NEW YORK 17, NY
Tel: Murcay Hill 7-2050 Cable: Billwold New York

FOR SALE

LEASE OR LEASE PURCHASE

Boeing Model 377

STRATO CRUISER

14 AIRCRAFT
FROM

75,000

Flyoway

U, 5. Certiflcated 112 seat configuration. full over.

oy equipped. Long range. 20 NTS0 engings.

Laris [rrll'u;-l'nir:' of Supporting Ajircraft and Engine
arts.

WILLIAM STEINER

Phone: TOpaz 2-9355 or GArfield &-4481
13010 Ardis Ave.

Dawney, California

D-18S BEECHCRAFT
FOR SALE—IMMEDIATELY
Write, Wire or Call

H. J. BAILEY
GPL DIVISION-GENERAL PRECISION, INC.
Pleasantviile, M. Y, ROgers 9-5000

ADDRERSE BOXY NODO. REPLIEE TO: Boxr No.
Classlfied Ade. Dhic. of Thia pwhileafinn.
Bend to ofive nrorest you,
NEW YORRK 36 P. O, Bar 12
CHICAGO 11 20 N, Nichigan Apé.
SAN FRANCISCO L : 68 Post SE.

POSITIONS VACANT

MNeeded immediately—experienced man quali-
fied to establish and supervise complete shop
for overhaul of CIS505 jet engines in Far East
location., Knowledge of reciprocating engines
and powerplants desirable. Administrative
and management ability essential. Reply to
P-5555, Avintion Week,
Wanted—supervisor for aircraft Inl:“ill'r
overhaul shop. Accessories include ignition
components, carburetors, pumps, valves, gov-
ernors, oil coolers, repulators and similar
items for many ty¥pes of aireraft such as
DC4, DCG, Ca7, CVEERD, Good education im-
portant. Experience in thiz type work and in
shop management essential. Far East loca-
tion. Reply to P-5LGE, .-'hviatil:-n Week

POSITIONS WANTED
E:p!-rhn-l:ul E:l'.e:uthre captain age 36, 7200
total houvrs A.T.R, DC-3. Convair 240, 340,
440, Also jet 1|u:|]|ﬂ~.=4l Desires pogition on
hr:nv'l-' twin. PW-5482, :‘ln.tmllu:m Weak.

l-‘IIg:ht Engineer currently qualified on 749,
1049, 1049C. 1940G. CeB. DC7THB, 1700
Hours. A&E and Commercial Pilot. Immedi-
ately available foreign or domestic. Resume
on regquest. PW-A537. :"L'.mllnn Week,

Sales Manager/ Marketing. 5ix years success-
ful salez engineering background on West
Coast in  Instrumentation, Electro-Mech.,
Electronic Sys. & Components, Test Equip.
Looking for permanent. challenging position
not requiring degree with progressive com-
pany. Prezent Salary, 16M. Age 39. Reply
P. O. Box VC 9526, N. Hollywood. Enllf

Engineer — Conducted cxperimental :-tre:l-
annlyvsis program for structural integrity and
FAA approval of light twin engine helicopter.
Three vears concentrated experience in ex-
perimental stress analvsis, including 114
vears with conzulting engpineering firm. Am-
bitious. PW-6549, Aviation Week.

Co-pilot. #fHight engineer., M.5. Columbia.
Experienced business, sales; personable. in-
telligent. Current Martin, DC-3. Arriving
Europe late Novemhber: seeks position. as-
signments, Eisner, 15 West 81 Street, New
York City, Endicott 2-587%7.

FOR SALE

PBY. SA. Tow amphibian converted for 2
crew—ocargnp—passenger use, FS-3404, Avia-
tion Weel

5-55 Helicopters, B-place or cargo plus crew
completely overhauled, licensed and re-
finished. like new. Four avallable, N. A, Kalt,
P. 0. Box 1708, San Antonio, Texas, CApi-
tal 4-84704.

DON'T FORGET

| the box number when anawering adver-
timements. It la the only way we cCan
Identify the advertissr to whom ¥You are

writing.

WHERE
TO BUY

Featuring additional
products, specialties
& services for
the aviation field

1959 AERO COMMANDER 500

low time since major overboul, Deluxe 7
ploce interior with hossock /icebox, 1 owner,
All erystal controlled radios. Dual emni, ILS.
ARC 21 ADF, speaker. 1530 amp. Deicers.

Call K. F. KELLY,
LA-5-2000 or S5K-6-1801, Mansheld, Ohio.

HIGH TEMPERATURE FASTENERS

Engineering Cataleg Mumber I86 on request
Manufacturers AN=MN.A.5.—M. 5 G Digit Hardwara
SPECIALS TO YOUR SFECIFICATIONS

Mercury air parts co., inc.
9310 west JeMerson Bive., Culver City, Calil,
Teleanane—UPFran 0-5923—-Teisiype=CYR OY 4138

TOUGH SPECIALS 10 DAY DELIVERY
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one ste\ggbeyond

In preparing for the challenge of aero,/space
in the 1960°s, Convair/Fort Worth is ex-
panding in the field of sensors, guidance
and control, reconnaissance lnchmquf:s, data
processing, and electronic systems. We are
looking for imaginative and creative special-
ists capable of evolving advanced concepts

and techniques both analytically and in the
laboratory.

Il interested and qualified,
please forward your resuma
to Mr. J.E. Goode, Assislant
Chief Engineer, P, O. Box
T4BA, Forlt Worth, Texas.

A Division of

CONVAIR / FORT WORTH GENERAL DYNAMICS




LETTERS

End in View

Purely as a matter of convenience to
normil readers, and as a great help to those
of us who diligently clip Aviarion Week
articles, would it be possible for vou people
to mcorporate a large hlack dot or rectangle
te signal the end of an article that proceeds
tor several pages? Due to the technical
nature of the writers, they often simply run
out of words and stop, with no indication in
the context that they are coming to the
end. Most distressing.

Thank von.
Frepenick A. Rarren
Aero Engineer
Wrright eld
Davton, Ohio
(Good idea. We will—Ed.)

. -

Airline Odyssey

[dlewild is gorgeous! Wonderful build.
ings!  Beautiful fountains! Large parking
arcas!  Unfortunately, it is not a good air-
port. Somewhere in the plan the traveler,
particularly the toreign armval, has  been
overlooked. Customs is fAne and operates
cfhciently.

But what follows customs?

For one thing, baggage cannot be checked
through New York so the arnivee has his
bags to contend with. The traveler prob.
ablv doesn’t know of this because they
were checked through the foreign customs
when he left New York., Have a porter?
Yes, and he will take them to the front
of the building to the interline bus svs.
temn—at about a quarter a bag. The bus
costs another quarter and it is not respon-
sible tor mussed connections. The traveler
does not know his connecting airline is the
last one on the circuit and it mav take
half an hour on the bus, depending on
the number of passengers. There appears
to be no set schedule and hikewise no
assurance that close connections will be
made. And by the time the traveler realizes
this, his bags are at the back of the bus
baggage compartment. If connections arc
missed the airlines are helpful and will try
for other reservations, probably on another
aifline.  The tipping starts again.  Also
more nng-around-rosie on the bus. The
traveler can't walk, not only because of
distances, bnt also becanse no  walkways
are provided. The Eastern-Delta building
has no escalators and to get upstairs s
quite a jaumt up a ramp or by staircase
with four doors, Trv it carrving three hags.

My experience mav not be tvpical but
it is illustrative of the differerices between
the old and the new airport and the treat-
ment of the departing and arriving overseas
travelers. From Washington 1 rode Na-
tional to Idlewild, My departure overseas
was via TWA to Paris. Ay final destina-
tion was southern Spam. From Paris my
flight plan called for Air France to Madrid
and then Theria.

National and TWA are in the old build-
ing 5o it was an easy stroll from one to
the other. One porter handled the bags,

146

Aviation W eek welcomes the opinions
of its readers on the issues raised in the
muagazine’s editorial columns, Address
letters to the Editor. Aviation Week.
330 W. 42nd 5St.., New York 36, N. Y.
Try 10 keep letters under 500 words and
give a genwine identification. We will
nol print anonvmons letiers, but names
of writers will be withheld on reguesi.

TWA checked myv bags through to the fnal
destination although [ pointed ont 1 had
no confirmation from Iberia.

At Paris the airplane was met by a free
bus and passengers were taken to the tran-
sit lounge or to customs, Later another
bus took me from the transit lounge to the
Air France airplane. At Madrid we were
taken to customs for the entry formalities.
Our bags were brought into customs where
we identified them and had them checked
by the customs officials. They were taken
away agamm and mine were handed over
to Iberia, No handling by me. At my final
destination they were treated as internal
luggage.

Contrast  this  treatment with my  re-
entrv. I embarked at Zurich on TWA,
the same airline. At check-in 1 was told
bags could be checked only to New York.
For the change from pr::p:,“l.r to jet at
Paris the same free bus svstem was used
to move passengers around. The RAight to
New York was beantiful.

Then things change. First vour bags are
brought to one side of the customs hall
nlfu,n: the customs’ m'-.pq_r.l_':rm 15 made at
tables in the middle. Porters are plentiful
to assist von in moving vour bags across
the room. But these hmf. are working for
tips. IF von elect to carry your own hﬂgs
vou practicallv have to Tght to get to the
racks as the bovs are trving to get the
paving customers through customs frst.

I eventually got through .'Jlll:l found a
second set of porters waiting, ““What air-
lme hoss, National? Come with me.” The
man rolled mv bags to a bus stop. This
is not the TWA area from which I de-
parted—I could sce that about a half a
mile awav, On the bus for a quarter. Three
waits and three stops later [ am at National.
More porters, [ have a four-hour lavover
and ask if it can be reduced. Helpfully
the agent suggests an Eastern combination.
The fourth porter and another quarter for
the bus. Three stops later [ decide [ have
hnught my bags back unnugh times, so try
carrving them. The check-in area 15 on
the nest level and no escalators, Not even
directions, My luck is bad because when
| zet to the second level 1 am at the wrong
cnd of a room as large as the Penn Sta-
tion, At Eastern | am told mv connections

Correction

By mistake the signature was omitted
from the letter “Satellite Threat™ in the
Oct. 24 issue of Aviation Week, p. 118,
and a line from the first paragraph was |
repeated. The letter should have been

| signud: Morton [ Weinberg, Lockport,
N, Y.-Ed. I

canmot be made today so | had better go
hack to National. This time [ use a porter.
Whoops!  Another quarter for the bus.
Iinally I get back to National and get
checked in. It's no longer a four hour wait
as two honrs were used up in airport travel.
The same manecuvers could have bheen ac-
comphshed in the National Airport in
Washington, for example, on foot in about
13 min. Is Dulles International designed
like Idlewild?

With two hours to wait 1 decide to
spend them with some acquaintances wait-
g for an American flight. American 15
the next buwilding around the circuit, so
[ elect to walk. To the chapel there is a
walkway but bevond that none, so back
to the buns and another quarter. And an-
other one to get back to National.

Such were my experiences, Other pas-
sengers in buses told of similar ones. It
is rmather frightening to think men are
working to make air travel faster and more
comfortable and this is the way the traveler
is treated on the ground at our newest and
fAossiest airport.

(Name withheld by request.)

Jet Noise Challenge

Testimony of Dr. Richard H. Bolt, Asso-
ciate  Research Director of the National
Science Foundation, at the House Commit-
tee on Science and Astronantics hearing on
atrcraft-missile-rocket noise to the effect
that “science offers no panacea for protect-
ing communitics against aviation noise” is
very disturbing.

Has America’s scientific talent reached
the state that such a mundane annoyance
as the noise made bv commereial jet air-
craft cannot be reduced to the point of
public toleration?

Can it be truthfully said that America’s
scientists and engineers—the men with the
brains to build ICBMs and IRBMs and
conguer the sound barricr—cannot overcome
the disturhing factors common to jet trans-
ports in their operations around airport com.-
munities?

If a more efficient in-flight suppressor and
a turbojet engine with built-in sound abate-
ment characteristics cannot be produced by
the scientihe community it s because the
powers-that-be are more willing to ignore
the feelings of the thousands of airport-area
residents across the country than to tackle
the challenge at hand.

Dr. Bolt's testimony that major ad-
vances in aviation will require nationwide
planning appears to be somewhat self-sery-
iug. His firm, the aconstical consulting com-
pany of Bolt, Beranek and Newman, has
reaped a financial bonanza  through  the
simple device of making noise surveys for
arrport and communities—studics that have
only served to confirm that a noise problem
exists.

[f science triumphed over the jet age
noise nuisance, Messrs. Bolt, Beranck and
Newman might just have to retum to the
university lecture halls.

GLipE Store RESIbeEXT
Los Angeles

AVIATION WEEK, Movember 7, 19460

L ...|' ."l' I:ll;' =T -.:_:
e N

y ‘If: N

is experienced. ..

in Airborne Navigation
Systems

The hummingbird is well-equipped
by nature to home and hover.

The helicopter, on the other hand,
requires help to do the same job.

Its function in anti-submarine warfare
demands a navigating system that
automatically maintains position
independent of terrestrial aids under all
weather conditions.

LFE's AN/APN-78 was the first,
fully-automatic, self-contained Doppler
Navigator specifically designed for
helicopters. Continuing developments
have led to a full line of systems for
ASW and AEW aircraft, capable of
accurate, long range navigation and
accurate hovering indication.

We invite your inquiries regarding LFE
Airborne Navigation Systems.
.
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ETETEM$ EQUIPMENT & EDMF‘DHEHTE‘FEE AIRBORNE NAVIGATION - RADAR and SURVEWRLTANCE
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arian’s new VA-849 amplt:-ter
klystrons are rated to
deliver higher cw power at
X-band than any exnstmgﬁ .._f;-i

tube in the world . . . 2

Varian’s new VA-849 power
klystron opens up a variety of
new design approaches

to space systems. Possible
applications existin
communication cencep‘ts-i-rSﬁi’t?:f_{f_f"
as repeater satellites, moan-
bounce signalling, orin
reflections from clouds of
tiny orbiting needles. Ra’dro:---‘-'
astronomers, too, will |
welcome the VA-849.

Immediate applzcatlons mclude
CW radar and illuminator
service. Low incidental noise
Water cooling. Electremagnet
focusing. Another sign ificant
advance In microwave
components from Varian's
broad expersence and researc_;{*”

It's likely that Varian can

provide a_ solution for | ii.:; | - 125 to 8 5 ko
your particular system | .90 kw Cw

desigh problem. There's \ o 50 db Gam
a good way to find out ' |

write Tube Division

PALO ALTO 22. CALIFORNIA

Representatives throughout the world

KLYSTRONS, WAVE TUBES, GAS SWITCHING TUBES, MAGNETRONS,
HIGH VACUUM EQUIPMENT, LINEAR ACCELERATORS, MICROWAVE
SYSTEM COMPONENTS, NMR AND EPR SPECTROMETERS, MAGNETS,
MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC
RECORDERS, RESEARCH AND DEVELOPMENT SERVICES.




