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PROVEN IN FLIGHT...Fairchild Programmers,
Fuzes, Safety and Arming Devices

Ordnance products furnished by the Defense Products Division are answering our
nation’s urgent need for reliable, sophisticated systems and components. Integral pro-
grammers, missile fuzing, safety and arming devices, mechanical and electronic timing
systems are designed and produced for special environmental requirements to close
tolerances. The rugged, transistorized, lightweight programmers are performing vital
control functions in current satellite projects. Fairchild fuzes, also in operational use,
are precision designed for high reliability application in surface-to-surface, air-to-air
and air-to-ground weapons. Safety and arm-
ing devices for long-range ballistic missiles /

have been successfully developed and pro- /

duced in quantity. For further information nIRCﬁILD
on how this capability can fulfill your ord- CAMERA AND INSTRUMENT CORPORATION
nance requirements, write the Director of

Marketing, Defense Products Division. DEFENSE PRODUCTS DIVISION

ROBBINS LANE, SYOSSET, L. I, N. Y.
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Engineers and scientists are invited to discuss new opportunities presented by continuing growth of the Defense Products Division.
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Volumes of Performance from Voi-Shan
. Room Temperatura
! . Material Minimum Ultimate Typical Typical Head Configurations
Voi-Shan is noted for its ability to T'“’#;nﬁ:‘:;;;!ﬂ“ T""F“Et:;: Usage
manufacture high-performance bolts, —_— — —_— B
nuts and other precision fastening Mo +1/2% Ti 116,000 psi —A425 to 2500°F  100° Flat Head, Internal
devices for the aircraft/missile indus- 2t I SR L ﬁf;:ﬁr;lﬁ:h?;;ﬂemﬂl
Titanium bolt manufacturing and has Inconel X 165,000 psi —425 to 1400°F
worked with such exotic materials as Threads: MIL-5-7742
Beryllium, Zirconium, and Colum- M-252 170,000 psi —425to 1400°F (Class3R)
bium. Other exotic materials such as Alloy Steel 180,000 psi —100to 550°F
Tantalum and Tungsten are constant- René 41 180,000 psi —425t0 1600°F 100" Flat Head, Internal
ly being experimented with for their K-Monel 180,000 psi —42510 1000°F  or External Hex or External
pterial e as bighperomance USROG, G “@Sildd 32w
i A-286 Corrasio | Threads: MILS 4876
The table shown, is representative of Mgt il : . e
Voi-Shan’s range of experience in the _HESISfEHl Steel 200,000 psi —_425 to 1200°F (Class 3A)
manufacture of high-strength and PH 15-7 Mo 220,000 psi —300 to 1000°F
high-temperature bolts. Write for de- Hy-Tuf 220,000 psi —100to 550°F Internal or External Hex or
sr:fi ptive literature on these and other ;%E%jlfmma { gﬁg'g% E:Ii :%% :::g ggg::; EH%: :':E: dlf E;;Etswgrge;g hing
Voi-Shan quality products. __Die Steels. 280,000 psi —100to 900°F " (Class 3A)

VOI-SHAN MANUFACTURING COMPANY 4,0y ienehvelShan Industries Inc. s LIFORNIA
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The Avnet System
created a new Concept of Readiness--5 years ago!

The dots above represent Avnet's stock of different types in 1 particular line of components
(in this case, connectors). There are over 70,000 dots. Avnet's assembly facilities enable them

to supply over 70,000 different types of connectors in any quantities, to meel emergency and

prototype requirements. This flexibility is what The Avnet System means by “Readiness™ to
fill an order. Any order.

Is this a new state of Readiness at Avnet? Did Avnet recently stock all their Centers? Did

Avnet rush 10 set up Assembly Facilities for Bendix Connector Prototype Requirements?
No!

This state of Readiness at Avnet is 5 years old. § years ago Avnet foresaw today’s electronic
requirements and began stocking in deptli. Then assembly facilities were set up to maintain a
stock in breadth, Depth < Breadth = Flexibility > B Service-Stocking Centers % On-the-spot
quality control > Thorough knowledge of assembly operations for prototype needs X 5 years
experience actually doing it = Readiness. It's an old story at Avnet,

And each new day brings more and more companies who want to benefit by Avnet's unique,
historic Readiness, Is your company among them?

THE AVNET SYSTEM
Men / Methods / Materials / Management

AVNET ELECTRONICS CORP

LOS ANGELES, CAL. * SUNNYVALE, CAL. = SEATTLE, WASH, = SALT LAKE CITY, UTAH = PHOEMIX, * * . o L
'iﬁ LE, SA i U-El'l x HII.—EHLWI ILL. D.I.'I'L{I:. OHID 'ﬂ'ﬂﬂ:‘l‘ﬁl |. = BURLINGTON, MASS.
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AEROSPACE CALENDAR

Dec, 29-31—=Fighth King Orange Interna.
tional Model Plane Meet, Miama, Fla.
Jan. 8-12—-1962 Automotive Engineering
Congress and Exposition, Society of Auto-
motive Engineers, Cobo Hall, Detroit.

Jan. 9-11—Eighth National Symposium on
Reliability and Quality Control, Statles
[Hilton Hotel, Washington, D. C.

Jan. 15-17—Symposium on Optical Charac-
ter Recognmition, Department of the Inte-
rior .ﬂ.llgit{:r[um. Vashington, D. C
Sponsored by  Information  Systems
Branch/Ofhece of Naval Research and Re-
search Information Center/National Bu
rean of Standards.

Jan. 16-18=Eghth Annual Natwonal MVoct-
g, Amencan  Astronautical  Society,
Sheraton-Park Hotel, Washington, D, C.

Jan. 21-24—Annuval Meeting, llelicopter
Assn, of America, Marriott Motor Hotel,
Dallas, Tex,

Jan, 22-24—30th Annual Meeting, Insti
tute of the Aerospace Sciences, I?t:rttl As-
tor, New York, N. Y. Honors Night
Dimner, Jan. 23,

Jan, 23-26—=Third Annual Solid Propellant
Rocket Conference, American Rocket
Society, Baylor University, Waco, Tex.

Jan, 24-26—Sccond Symposivm on Thermo
physical Properties, Princeton, N, J. Spon.
sor: Heat Transfer Division, Amencan
Society of Mechanical Engineers.

Jan. 29-Feb. 2—Amcrican Institute of Elee-
trical Engineers” Winter General Mecting,
Hotel Statler and Coliseum, New York,
o

(Continued on page 6)
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AGASTAT®
rehiability

| 96 | ...traditional quality

in the new solid state AGASTAT

The AGASTAT time/delay/relay principle dates back to 1931, when the
first night arrmail fight from New York to Chicirgo was preparing lor take-off.
When runway lights [ailed due to old-style time delay relays, necessity tos-
tered i new design. Thus, through a need for relialbility, the electro-pneumatic
AGASTAT was born—hrst in a distinguished series ol time/delay/relays.
Solid state AGASTATs meet today’s needs [or veliability. Countless hours
ol engineering, research and development have produced a static uming
relay with the reliability essential for critical missile and computer use.
Modular construction using selected semiconductor components permits
flexibility and uniformity. Rigid quality control and component matching
assure dependabality,

Solid state AGASTA'T time/delay/relays are supplied in six basic types for
delay on pull-in or drop-out, with fixed or adjustable uming ranges [rom
0.01 scc. to 10 hours. Special circuitry protects against polarity reversal, pro-
vides immunity to voltage variations and transients. Operation—18-32 vdc;
-55¢ to 125¢; load capacity up to 5 amps. Write Dept.§2-112 for technical data
or immediate engineering assistance on your special requirements,

TIMING INSTRUMENTS
@ ELASTIC STOP NUT CORPORATION OF AMERICA
ELIZABETH DIVISION » ELIZABETH, NEW JERSEY

IN CANADA: ESMA CANADA, LTD, 12 GOWER ST, TORONTO 168, ONTARIO, CANADA

AVIATION WEEK and SPACE TECHNOLOGY, December 18, 1961 5



SOLID RIVET STRENGTH | acsoseace cuenons LOWER COST-PER-LANDING

WITH BLIND RIVETS Fe 67-~Smposiom on Redundency Tech ANOTHER REASON WHY MOST JETS RELY ON

ment of the Interior Auditorium, Wash- I
l'"

*."-Ii]itﬁn' Electronics, IRE, Ambhassador
Hotel, Los Angeles.

Feb, 14-16—=International Solid-State Cir-
cuits Conference, Institute of Radio En-
gincers, Sheraton Hotel and University of
Pennsylvania, Philadelphia, Pa.

Feb. 19-21—Range Reconnaissance and
Tracking of Aerospace Vehicles, Institute

| of the Aecrospace Sciences, San Fran-

! cisco, Calif.

| Feb, 27-Mar. 1-=Third Annuoal Symposium

on Nondestructive Testing of Aircraft

' and Missile Components (unclassified),

! Gunter Hotel, San Antonio, Tex. Spon-

| sors: South Texas Section-Society for Non-

| destructive Testing; Southwest Research

: gy - ' Instimte. '[ i

— e | Feb. 27-Mar. 1-Symposium on the Appl-

SINLY THE CHIRRYLSICK TRA R cation of ‘-.-mtchnI:g Theory in Space

GIVES YOU ALL THESE ADVANTAGES Technology, Palo Alto, Calif. Sponsors:

Mechanically Locked Stem ® Flush Fracture ilifl“:"J};'t-ii:;iljiﬁt'”IL{:;aEf:F Air Force Ofhce
(No Stem Trimming) @ Positive Clamp-Up | Mar. 1-3—FEighth Scintillation and Semicon-
* Ful Gﬁp Eunge ® Complete Hole Fill o ; ductor Counter Symposium, IRE, Shore-

Positive Visual Inspection (Grip Length Marked : ham Hotel, Washington, D. C.

on Head) i Mar. 5-8—Seventh Annual Gas Turbine Con-

o e T ference and Products Show, American So-
] : ciety of Mechanical Engineers, Sham-

ington, D. C. Sponsor. Information Svs-
I _-:

THE CHERRYLOCK TEAM — A Blind Rivet for tems Branch, {}!Fﬁcn_ of Naval Rescarch.
Your Difficult Solid Rivet Applications Feb., 7-9=Third Winter Convention on
. .-_'-.:I L : :-__. ._._f}' _"; '.'I'Ir’: ‘_L- \
Ay _;:'Z:' o, W

r
|
. i ik g — -
T B e
1,.: i}' _ T T =T

; ; rock Hilton Hotel, Houston, Tex.

1 ) Mir, 8-9—Institute of the Acrospace Sci-

?'. g | ences’ Flight Propulsion Meeting (classi-

: ' fied), Cleveland, Ohio. 2

Mar, 14-16—Electnic Propulsion Conference, R n e Sl
American Rocket Society, Hotel Clare- b o A e LA LI
mont, Berkeley, Calif.

Mar. 26-29=International Convention, In

| stitute of Radio Engineers, Coliseum and
Woaldorf Astoria, New York.

Mar. 28-29=Third Symposium on Engi-
neering Aspects of Magnetohydrodynam-

kY -'Eu‘:'i::,-lll -.ﬂ-'- 5 ,_.1'.*. ,‘,‘-'_-_ ey | 3 ics, University of Rochester, Rochester,
____‘ah-u-__"_'._;s_!m;:-ﬂ fa ‘:r'_'i"' J"' T N. Y. Sponsors: American Institute of
A-286 Stainless Steel = Monel = Aluminum . TR -F Electrical Engineers; Institute of the Aero-
o space Sciences; Institute of Radio Eng-
The Cherrylock* Team—The Standard Cherrylock and the EthEd | neers; University of Rochester.
Cherrylock—offers a blind rivet that installs and performs like a Apr. 1-4=Mid-Year Conference, Airport
solid rivet. Cherrylock rivets will qualify where you are now using Operators  Council, Shoreham  Hotel,
a solid rivet, offering higher joint strength with greatly increased Washington, D. C.
joint reliability under critical loading conditions—fatigue, shake Apr. 3-5—Launch Vchicles: Structures and
and sonic vibration. 115]1_‘!.':1:1]55 Conference, :"nm'l'llt'm] IR:JL‘]».‘[‘!
: _ ; ? Society, Ramada Inn, Phoenix, Anz.
Now Cherrylock gives you a ?]1_1115:1 rivet that can be used in ex- Apr. 3-6—National Aeronautic Meeting (in
pensive forgings as well as for joining and attaching sheets. cluding production forum), Society of
For technical data on Cherrylock rivets, write Cherry Rivet Divi- Automotive Engineers, Hotel Commo.
sion, Townsend Company, Box 2157-C, Santa Ana, California. dore, New York, N. ¥, )
. s g = *patent No. 2931532 Apr. 10-12—Second Symposium on  The
Ghﬂ" HI‘I‘Bt DWIS“]“ Plasma Sheath—Its Effect Upon Re-entry
y Communication and Detection, New Eng- | _ .
land Mutual Hall. Boston, Mass. Spon- &AL e S s ol gl e : R e R TR, iy e, v ol Xaeac, ~.-.'-_';_--L__ X _i"-'-""""l'_“:;[' e
Santa Ana, Calif. sor;: AF Cambridge Research L:thc:u}-.lh.:-- MRS T Y e et iR Pl i il SR i g™ s o e e Ml.ﬁ* Lt
.’L::CE-II—]E—E:mthwmtum Conference and One airline HU_ErHHEd per’-!andlpg brake costs most EHDEf!EHEEd brake manufar::turer ThESE
II_,I'IL_HH_““.“ Closiot Tovsiitions 4f Wakt: s, of only 86.7¢ in 30 months with Bendix. An- dependable units also give improved pilot con-
Townsend Cﬂmpany gineers, Rice Hotel, Houston, Tex, other line reports 85¢ cost-per-landing in 30  trol and greatly reduce turn-around time. For
Apr. 16-18—5ccond International  Flight months. Figures like these show why many jets  further detailed information, write: Bendix
ESTABLISHED 1816 = BEAVER FALLS, PA, « a {extron] company St Tnstrumentation ?;‘f{f"";r Colicge today rely on brakes by Bendix—the world’s  Products Aerospace Division, South Bend, Ind
of Aeronautics, Cranfie nglan ; | :

Apr. 16-18—Acrospace Systems Hdmh:hh

Mecting, Institute of the Aerospace Sci-
In Canadat Parmenter & Bulloch Manufactering Company, Limited, Gananogque, Ontario ences, Salt Lake City, Utah.

Bendix Products-Aerospace Division THE d’#’

CORPORATION
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New concepts In

ducting systems reflect demands
for higher performance

As temperatures, pressures and complexity of
ducting systems for ultra-sonic aircratt and
missiles increase, weight limitations become
proportionately more stringent. To solve these
problems, Solar Aircraft Company has been
developing new design concepts and advanced
fabrication techniques. All of these concepts
and techniques are currently being used in the
development and manutacture of pneumatic
systems for America’s most advanced aircratft.

Weight Presents Problem

Without exception, design requirements are
extremely critical in the areas of weight, tem-
perature and pressure. An idea of the scope of
the problems encoun-
tered can be visual-
ized in one current
system. If it were built
entirely of the lightest
gauge aluminum it is
currently practical to
fabricate and if con-
ventional insulation were used, the system
would be more than 100 pounds overweight.
Weight isn't the only problem. Temperatures
in this system go up to 1200F; pressures reach
450 psi. Conventional materials and methods
are made obsolete by ultra-sonic aircraft. Solar
research, engineerin g and manufacturing teams
with 15 years experience in the field of aircraft
and missile ducting have developed a number
of feasible approaches to the problem. One is
an air film method of insulation to contain the
heat of the air within the ducting system by
means of an air gap between an inner and outer
wall. As part of this insulation concept, Solar
research has developed a special high emissivity
coating. Called Solar black silicone, the coating
has an emissivity rating of .99 on a scale of one

-—-higher than any similar material being tested.,

Materials Offer Solution

To solve the weight problem, Solar has been
developing systems involving extremely thin
gauge super-alloys and systems made primarily
of non-metallic mate-
rials, The company’s
extensive experience
in the development
and production of
high pressure, long
life-cycle bellows
and gimbals has also
contributed.

The ultra-sonic aircraft ducting program is
only one of several now underway at Solar. They
include development of the boundary layer con-
trol system for the Navy's new F4H fighter,
engine ducting system for an aircraft nuclear
pmpuisiﬂn and ﬂucting system and components
for the A3] attack bomber, F-102 fighter and
C-130 cargo transport. In these programs Solar
was usually given envelope size an§ centerline
routing for the system, together with design
parameters. Frequently, however, a system is
designed by the airframe contractor and Solar
assists in the development.

For information about ‘Solar’s capability in
the design, development and manufacture of
ducting systems and components, write to Dept.
J-181, Solar Aircraft Company, 2200 Pacitic
Highway, San Diego 12, California,

A subsidiary of International Harvester Company

CALL

LIQUIDOMETER

for imaginative instrumentatiﬁn
—electronic and electromechanical

Liquidometer's long experience in electronic and electromechanical instrument and control systems, couplec
with the will and the facilities to pioneer, offers all industry unmatched measurement and control.

Let's talk about how we can supply imaginative instrumentation to support your full range of

projects. Our ability in design, development, and production for a variety of applications in

aero-space, marine, railroad, and industrial areas has already established Liquidometer responsibility.

This revealing new brochure describes Liquidometer's comprehensive capabilities . . . just write.

FighiolglisF@ rEd oo o e =

ol TR Gy BPETRAED Ak TN ERIAFELESE EET e

rve LIQUIDOMETER core

DEPT. T, LONG ISLAND CITY 1, NEW YORK




KNOW YOUR ALLOY S5STEELS . ..

This 15 one of a series of adverfisements dealing willh
basie facts aboul alloy steels. Though much of the infor-
malion s elementary, we believe it will be of inlerest to
many in this freld, including men of broad experience who
may find if useful to review fundanrentals from time fo lime,

Cold-Finishing of Alloy Steels:
The Cold-Drawing of Bars

Cold-finishing of alloy bars mav be
divided into two general categories: (1)
cold-drawing, where the bars are pulled
through a die with no surface removal;
and (2) turning and grinding, and grind-
ing and polishing both of which remove
the surface. Only the cold-drawing proce-
cdure 1s discussed here.

Cold-drawing is the process of pulling a
pickled-and-limed bar through a die for
the purpose of producing a bright, smooth
surface finish, and close tolerances. The
alloy bars are prepared for cold-drawing
bv pickling in a hot solution of dilute
sulphuric acid for removal of scale. This
is followed by a water rinse, and immer-
sion 1n a hot lme-water bath to neu-
tralize the effects of the acid, as well as to
ald in carryving special liquid lubricants
into the die.

Alloy bars may be cold-drawn in any of
four conditions: as-rolled, normalized, an-
nealed (lamellar or spheroidized), or
quenched and tempered. These conditions
are determined by the grade of alloy steel,
the hardness, and the mechanical proper-
ties desired for a given end use.

In cold-drawing, the alloy bar is
machine-pointed to reduce the size at one
end so 1t will pass easily into the die
opentng. Otherwise, the bar is pushed or
extruded into the die by an auxiliary de-
vice, A die-holder, which can be made to
contain from one to four dies, is mounted
in an appropriate head assembled across
a ‘‘draw bench,’” so that from one to four
bars can be drawn at the same time. The
draw bench has a bed which accom-
modates a 4-wheel buggy with jaws that

BETHLEHEM STEEL COMPANY, BETHLEHEM, PA.

grip the pointed ends of the bars as they
emerge from the dies. The bugey has a
hook on one end which engages an endless
chain, thereby pulling the bars entirely
through the dies.

After cold-drawing, each bar feeds
automatically into a straightening ma-
chine, and is sheared or “‘cracker-cut”
to length on appropriate machines. Saws
are used when the cross-sections of the
bars are too large to be cracked or sheared,
or when square ends are required.

Smaller sizes in the form of coils are
drawn on “bull-blocks,”’ or "wire-blocks,”
depending on sizes, followed by straight-
ening and cutting on special machines.

Specihications for chemical composition,
grain size, hardenability, and the like,
of cold-drawn alloy steels have been given
long study by Bethlehem metallurgists.
I[f yvou would like suggestions on cold-
drawn products, or anv other problem
concerning alloy steels, our metallurgists
will be glad to give yvou all possible help,
without cost or obligation on your part.

In addition to manufacturing the en-
tire range of AISI alloy steels, Bethlehem
produces special analvsis steels and the
full range of hot-rolled carbon grades.

'his series of alloy steel advertise-
ments 15 now available as a compact
booklel, “'Quick Facts about Alloy
Steels.” If vou would like a free copy,
please address your request to Publi-
cations Department, Bethlehem Steel
Company, Bethlehem, Pa.

Export Salesr Bethlebem Steel Export Corporation

BETHLEHEM STEEL

for Strength
o+ CCOROMY
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Microdot Establishes

Scientific Center
LOS ANGELES. CALIF. — Establish-

ment of a Microdot Scientific Develop-
ment Center in San Diego, California,
has been announced by Microdot presi-
dent Robert S. Dickerman,

An outgrowth of Microdot's San Diego
Division, the Center will be managed by
Russell G. Greenbaum. Two members of
the Microdot board of directors, Dr. Jo-
seph Kaplan and Mr. Harold A. Lich-
necker, will serve with Mr. Greenbaum
on the management staff. Dr, Kaplan, in-
ternationally known physicist from vcLa,
is scientific advisor to the Center. Mr.
Lichnecker, first vice president and di-
rector of operations, is responsible for all
operations within Microdot Inc.

The new Development Center will be
dedicated to the applications of ad-
vanced electronics in expanding the
techniques of space measurements. The
Center will conduct research and de-
velopment programs under contract to
the major aircraft, missile, and nuclear
agencies.

Unique platinum-filmtransducers pro-
duced by Microdot Inec. are tested in
cryogenic temperatures at the com-
pany s Seientific Development Center
in San Diego, Calif.

To perform these tasks, the Center
will draw on the total capabilities of
Microdot Inc. in South Pasadena and
San Diego. Included on the technieal
staft are 61 engineers plus their support-
ing functions, organized as the Manage-
ment Group, Instrumentation Group,
Microwave Group, Magnetics Group,
and Cable and Connector Group. Tech-
nical advisors include Dr. R. D. Middle-
brook and Dr. E ]J. Mullin, both of the
California Institute of Technology.

Typical of the current programs at
the Center 1s the $250,000 temperature
measurement system contract being con-
ducted for The Martin Company. Under
this contract, solid state designs of highly
sophisticated telemetry equipment were
developed and are being produced for
use on the advanced version of the Titan

MICRODOT INC.,

290 Pasadena Avenuse
South Pasadena, California

© 1961 MICRODOT INC.

TALK IS NOT CHEAP

To negotiate the Cold War requires two costly elements:

A position of undeniable strength; and time.

That's where defense comes in. To provide the strength.

To buy the time for reason to prevail.

It must give us pause. For we in the defense business
must realize that what we do keeps fingers off buttons.

Because the real business of the defense business is survival,
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The fastest way to make perfect tapes for AN/GJQ-9

ASTRODATA'S NEW SYSTEM: :: Uperales al Speeds to 60 Characters/Second

Prepares “Sets” of Tapes in One Fast Automatic Operation
% Duplicates/Verifies Simultaneously

Letects Errors Automatically

ASTRODATA'’s new automatic tape preparation system prepares sets of tapes
encoded for AN/GJQ-9 missile checkout faster than any other. equipment
available. Tape feed is unidirectional in the Astrodata system—an exclusive
feature which eliminates rewinding and allows multiple duplication with high

efficiency. You can punch, verify and duplicate at
speeds to 60 characters per second; you can verify
and duplicate at the same time; you can duplicateg
with or without verification, and you can punch 5@
6, 7 or 8 levels of tape interchangeably without mod-
ification. o®? a2
.-'_- *o®
®
e o®
. I'-l'.l
®L"

MAIN RACK of Astrodata system includes two readers,
a perforator, a printer, control logic circuit cards, and
metered power supplies. Rack is connected to keyvboard

console by four cables.

Prepares Perfect Tapes You will find it difficult to pre-
pare anything but perfect tapes with Astrodata’s system.
[t automatically detects both its own errors and operator
errors and will not function if you hit the wrong tape char-

acters on the keyboard. The system is performance-proven:

all components are of established reliability.

What the System Does The Astrodata system perforates
paper, plastic or foil tape from a keyboard which includes
editing features. The system takes the completed tape,
duplicates 1t, then “reads™ or verifies the duplicates. During
tape perforation, decoded characters are displayed visually
and also printed out at 4 lines per second. Test numbers,
errors and bit patterns in each reader are also displayed.

—

Versatile Operation Astrodata’s system will search for a
selected test number and stop at the beginning or end of
the selected test. While searching, the system will perfo-
rate/print up to the beginning or end of the selected test.
It will search for a selected test and after finding it will
perforate/print that test, or perforate/print after that test.
With minor modifications you can use this system for any
automatic checkout program.

Accepts Inputs from Other Devices Circuits are provided
50 you can perforate/print/display tape information from
such external sources as buffers, magnetic tape units, com-
puters, elc.

More Data Available For descriptive literature, please
write to Astrodata, Inc., 240 E. Palais Rd., Anaheim, Calif.

ASTIROIDAT A INC.

Successors to Epsco-West
ANAHEIM, CALIFORNIA
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LEAR ELECTRIC SERVOS

L

PIPELINE
IN THE SKY

Riddle Airlines Inc. are flying Argosies up to 13 hours daily on the U.S.A.F. Logair routes. Logair is one
of the world's largest scheduled cargo operations — an aerial pipeline for the quick supply of urgent
military equipment. From coast to coast these new Armstrong Whitworth aircraft speed outsize military
loads in their capacious 47 ft. long holds, over a network of routes covering the U.S.A. Daily schedules
bridge more than 12,000 miles.

Soon, B.E.A. will be doing the same on their all-freight routes. Argosies will open up new high-spee

supply lines for outsize cargoes between the U.K. and Europe.

An Argosy fleet means high speed delivery, reduced warehousing, less packaging, less handling time

less shipping cost and — above all —unusually large freight dimensions.

“OFF-THE-SHELF" VERSATILITY — Lear produces electric motors
by the million ... clutches by the thousands...and almost limitless assemblies of
precision gearing. Here is exceptional in-house availability — a wide range of ratings

and configurations of interchangeable building-blocks for fast, economical produc-
tion of electric servos — truly, “off-the-shelf” versatility. Aerospace applications
POWDER include sub-miniature types for instruments and computers; control surface actua-
CLUTCH tion for aircraft, drones and missiles; posi-
tioning of gimbal-mounted rocket engines;
telemetry tracking; and many other exacting

'  MAGNETIC

WRITE OR TELEPHONE FOR

SERIES SPECIFICATIONS TO:
Unmatched reliability and performance

for smooth, precise, fast-response LEAR

contral and transmission of mechanical quency response with exrcep tl'r:l'ﬂﬂf el ELECTRO-MECHANICAL DWIEIEIH

14 £M.8 power in all environmental extremes. reliabilitv, and environmental capabilities. 110 IONIA AVE. N W, GRAND RAPIDS. MICH,

HAWKER SIDDELEY AVIATION

32, Duke Street, St. James's, London, S.W.1.

control/actuation projects requiring high fre-




THEY RELY ON RADIATION
for a unique low power PCM telemetry system in Nimbus

When Nimbus— the meteorological Satellite System being
developed by the Goddard Space Flight Center of the
National Aeronautics and Space Administration — begins
sending its global weather reports to earthbound meteorol-
ogists, a Radiation PCM telemetry system will prepare data
on the status and condition of the satellite for transmission.
Other Radiation-produced systems in the Nimbus ground
stations will process these data.

Innovations in the spaceborne system will slice power re-
quirements to a fraction of that needed for current PCM
equipment. In fact, data from 650 transducers will be digit-
ized with only 1.0 watt . . . compared to many times that
required in present systems.

The 1dea is as simple as turning off the lights in an unused
room: just switch off the power during the microsecond in-
tervals between pulses. Its execution wasn’t that simple, but

B ® B & B 8 & ®B @ @

Radiation engineers, working under the first contract ever

awarded for a satellite PCM system, achieved the result—
and a notable advance in the state-of-the-art.

The Nimbus system embodies PCM experience dating back
to 1951, when Radiation contracted for the first airborne
PCM system. This fast-growing company offers attractive
career opportunities in a broad spectrum of scientific and
engineering specialties. For details on Radiation write
Dept. AW-122 Radiation Incorporated, Melbourne, Florida.

Radiation is an equal opportunity employer.

 RADIATION
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“...I Can Get a
_ Special-Design

wCa ' Quick Disconnect
S 7 Coupling

[

YES, HERE ARE EXAMPLES ©

Electronic coolant sys-
tem quick disconnect
for rack and panel
mounted modules,

Pneumatic charging
guick disconnect for
safe disconnection un-
der full system pres
SUre,

Squib-actuated quick
disconnect for missile
air cooling system,

Silicone coolant line
quick disconnect for
airborne electronic
equipment,

Mome

Title
Company
Addreis

City

|
¥

Aerogquip Corporation, Jeckson Mich.
Please send me a copy of Bulletin No. 254

Would you like to talk to a saoles engineer about your opziication:

in WEEKS?”

Dual-flow quick discon-
nect with concentric
fluid possages for pres.
sure and return lines.
Patent appliad for.

These special quick disconnects are exam-
ples of Aeroquip imagination and know-
how in coupling design and manufacture.

Each was designed te meet specific cus-
tomer requirements. No two are alike.

Aeroquip’s total experience covers o wide
range of fluids, temperatures, pressures,
operating and performance characteristics.
Whatever your fluid line disconnect prob-
lem, it can be solved quickly and effec-
tively at Aeroquip. Mail the coupon below
for full information.

lone Brote

D I S T T R . e —— — S T T . G . e . —  — — — —
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m Yesterday, the Grand Central Rocket Company
was a partially-owned subsidiary of Lockheed. Now
GCR 1s wholly owned, and it has a new name:

LOGKHEED PROPULSION COMPANY

m The scientists of this new Lockheed company
are among the most talented in the free world.
Their facilities are modern and advanced —and

getting more So every
much more about this
m [_ockheed Propulsion

day. m You’ll be hearing
growing Space Age force.
. Company, Redlands, Calif.

-]I

P e O e ol— e

'E
|
i
3

20

EDITORIAL

Winning the Race With Time

(As chief of the USAF Svstems Command, Gen. Bervard A
Schriever has a wnique responsibility for both technical and man-
agement phases of new weapon svstems.  His thoughts on the
management phase of this endeavor deserve wider dissemination
the aecrospace industry than the relativelv small iudience  that
heard them originallv at the Aircraft Luncheon Club in Washing-
ton, 1. C. Aviarion Week s therefore presenting significant

excerpts from his speech dealing with the management problem,
—REBIT)

The most pressing problem we face m the Air Foree
todav, is the problem of winning the race with time.

As Commander of the Air Foree Svstems Command, T am
concerned with the timelv acquisition of new acrospace svs-
tems. This is a problem of management, for our rupmmhﬂ
itv is to balance the requirements of qualitv, cost, and time.
in arder to insure that the Air Force not only gets the svs-
tems it needs, but that it gets them on time,

This is not a problem that can be solved by us alonc.
The task of svstems acquisition, which is the primary job
of the armed services todav, is a wide-ranging one. It calls
for the highest degree of crzmpLﬂh{m hetween the military,
industrial, and scientific communitics, And it nceds strong
public backing.

The challenge confronting us as a nation is an urgent onc.

. The contest between tvranny and freedom is not new. It
is as old as historv. But todav the forces of tyvranny are
oganized as never before. The dictatorship that confronts
us todav is the most powerful, ruthless, and cxtensive that
has ever been in being. Its fanatic drnve toward world domi-
nation poses i continual threat to free men evervwhere,

This means that we as a nation must gird onrselves for o
long contest with a relentless adversarv. To wage this con-
test successfully we must not only be strong; we must also
be patient. ;"Lc'quth military sl'r{.ugth-nmn and i the
vears to come—is our best guarantec against armed aggres-
sion. It is basic to our national pohlicy, because it permits
the decisive conflict of ideas to be carried on without resort
to war,

The Sovicts todav have decided to make a determmed
single-minded cffort to attain military superiority through
the use of science and technology.

The Sovict emphasis on military technology has placed
our nation in an intensive and serious technological com-
petition. It is a contest that we dare not losc,

We will not win this contest if we trv to convince our-
sehves that we can carnv on “business as usual.” On the
other hand, we will not win it through a scries of frantic

“crash” programs. We no longer have the problem. as we
did in the Second World War, of meeting a relativelv short-
term threat. Instead, we must prepare for a period of inten-
sive cffort that mav last for the rest of this centary,

To put it in other terms, we are neither taking a leisurely
walk in the conntrvside nor sprinting in the 100-vard dash.
We are ma different kind nlf race—a marathon race. This
15 a4 contest that demands not only speed, but also patience,
determination, and endurance.

The pacing factor in this contest is not technology, 1t s
management. I became conv inced of this during my experi-
ence 1 the ballistic missile program, and since then T have
encouraged the wider application of the management prin-
ciples we learned at that time.

But the challenge we face today is far greater than the
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challenge we met in pmducing the ICBM. Our task has
drastically increased in both size and complexity, More-
over, the advent of the space age is extending the arca and
scope of operations that can be used by a potential enemy.
All of these factors demand that we gear our management
to the long-range task of providing the svstems we need for
defensce,

Our goal is to make advances in management technigics
concurrently with advances in weapon technology, Onlv in
this wav can we insure the most rapid and cfficient transla-
tion of technology into operable weapon systems.

We are taking greater interest in source seleetion and in
the control of subcontracts. In this connection, quality con-
trol and rehabilite are major arcas of concern. In an age
when a faulty transistor or valve can canse a costly missile
failure, the problem of quality control assumes major im-
portance. As we move out into the environment of space,
where hard vacuum, racdiation, and temperature extremes
are encountered, new standards of reliability are eritical.

One of the kevs to effective management is information,
and for this reason we are developing @ number of tech-
nigues for obtaining, processing, and displaving mformation
rapidlv,

Our present Presto reporting svstem makes use of rapid
communications equipment to provide individual reports on
weapon svstem status, daly rqmrtr. on missile test activity,
daily satellite reports, and a summary of  problems and
anticipated problems on clt.r.lgn ated svstems.

In the ficld, we have antomated reporting svstems such as
Champion, a svstem for ballistic missile hardware manage-
ment, and Cram, a control svstem for following all procure-
ment actions and paperwork from issuance of 2 purchase
request to completion of a contract,

It is not enongh merely to acquire information. We must
also be able to nse it for purposes of prediction and control.
FFor instance, what are the cost implications if a program 1s
aceclerated, stretched-out, or canceled? What will be the
diffcrence i time of delivery if the rate or amount of expen-
diture s reduced or inereased? What are the implications
in terms of time and cost if the objectives or end produocts
of a program arc changed?

If we are to manmage cffechivelv, we need ta have at least
“hall park™ answers to these questions, At present we are
working on a new programing and control svstem that nses
computers to obtun “order of magnitude™ answers in sitna-
tions involving alternative decisions, and to deteet real or
potential deviation from planned programs in time to make
adjustments,

All of these techniques will enable ns to manage more
cffectively, which is another wav of saving that ﬂ1u will
help us win the race with time. But Ilupruu.n:l techniques
alome will not solve our management problems.  We need
people who will make them work, The essential factor in
anv program is the participation of dedicated people whe
know their jobs and are committed to getting them done.

Along with the many refinements in our methods of man-
agement, we need a renewed dedication to the tasks ahcad
of us, For the pressures of time are likelv to grow greater,
not less, and the Communist drive toward world domination
shows no sign of slackening. We are m for a prolonged and
severe test of the democratic system and its ability to cope
with the problems of a complex and changing world.
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BURGOYNE

IGNORES RECONNAISSANCE

AND INVITES

General “"Gentleman”™ John Burgoyne DIS STE
was not one to fret over reconnaissance. A

Saratoga, frequently called the turning point ol the

American Revolution, was the end product of a series of

“no reconnaissance” battles fatal to Burgoyne's invasion
force. Supremely confident as he swung southward from
Canada, the British commander rarely knew where or
what was ahead. St. Leger's British force, vital element in
Burgoyne's campaign, disintegrated when its sizable
Indian contingent vanished at news of a huge American
counter force. Reconnaissance would have readily shown
the Americans mustered a mere 1,000 men. Along his
march, Burgoyne dispatched his grenadiers to reinforce a
Hessian advance unit at Bennington . . . as usual, without
adequalte reconnaissance. The grenadiers did not discover
until after they were decimated by a Colonial force that
the Hessians had already been wiped out. Finally,

a7/

22

Burgoyne's confused and weakened men,
! alone and completely ignorant of enemy
forces, surrendered at Saratoga.

Throughout the history of warfare, successful field
commanders have based command decisions on proper
reconnaissance. Burgoyne ignored history and the obvious
need for strategic and battlefield reconnaissance thus com-
mitting a series of faulty command decisions and helping
to assure the success ol the American Revolution.

From the beginnings of communities on the face of the earth,
reconnaissance has helped shape history, Today CAl's specialty
in this area is helping shape history to the advantage of the Free
World. Typical of CAl contributions are: V.LP. Visual Integrated
Presentation, data display system; KA-30 the world’'s most versa-
tile aerial camera; SOLO the only electro-optical "available now™
guidance system,

ENGIMNEERS, INVESTIGATE JOB CFPPORIUNMNITIES AT CAl

= CHICAGO AERIAL INDUSTRIES, INC.

530 WEST NORTHWEST HIGHWAY, EARRINGTON, ILLINOIS = offices: DAYTON, LOS ANGELES, WASHINGTON, D.C,
G THER DIVISIONS: KINTRONIC, CHICAGDO AERIAL SURVEY, Franklin Para, lllinois; PACIFIC OPTICAL CORP., Inglewood, Calit

WHO'S WHERE

In the Front Office

Gen., Thomas Dresser White  (USAL,
ret.), elected a director of Eastern Air Lines,
Inc,, and Thomas E. Creighton, cxcoubive
vice president-finance. Mr, Creighton con-
Hines as Fastern's secretary: Carl A, Wallen
siiececds him as treasurer.

F. W. Godsey, Jr.. retired president of
Flectronic Communications, Inc., has joincd
the National Aeronautics and Space Admin-
istration as consultant,

Dr. Elmer W. Engstrom, clected presi-
dent of Radio Corporation of America, New
York, N. Y.. succeeding John L. Burns,
resigned. Also; Arthur L, Malearney, execu-
tive vice president of RCA Defense Elec-
tronic Products, clected a director.

Robert E. Steinman, president and a di
rector, Gaertner Scientihie Corp.. Clacagn,
Ml.. suceceding the late Dr, 5. Jacohsohn,

Alfred di Scipio, president and chicf ex-
coutive officer of the newly formed Informa
tion Svstems Division of International Tele-
phone and Telegraph Corp.. New York,
. X

Dr. Joseph A. Bovd will become wvice
president and assistant to the president of
Radiation., Inc., Melbourne, Fla., in Janun-
arv, Dr. Boyd is now the Director of
Institute of Science & Technology at the
University of Michigan.

B. Allison Gillies, a dircetor, Flesible Tub-
ing Corp.. Guilford, Conm. Mr., Gillies is
a partuer and West Coast representative of
Jomes & Gillies, Washington, 13, C.

Max W, Hunter will join the National
Avromantics and Space Council of the 1.8
on Jan, 1. Theodore D. Smith will succced
[Timter gy chief engmecr-space systems, A s

sile and Space Svstems Division, Donelas At

creft Co., Inc., Santa Momiea., Calit,

Honors and Elections

L. Eugene Root, president of Lockheod
Missiles & Space Co., has been elucted pres-
ident of the Institute of the Acrospace Sai
cnces for 1962,

Viee Adm, Robert B, Pirig, Deputy Cluet
of MNaval npr.'r:lti{m:- for Air, has been
awarded the Frank M. Hawks Memorial
Award by Air Service Post 501,

Edward V. Appleton, principal and vice
chaneellor of the University of Edinburgh,
Edinburgh, Scotland, had been named the
recipient of the Institute of Radio Engi
neers' 1962 Medal of Homor “for his dis
tinguished pioncer work in investigating the
wmasphere by means of radio waves,

Ceorge R, Galipean, vice []Fl._'*-iih.'ll! of
\an Dusen Aircraft Supplics, Inc., has been
clected pr;-hi{]cnl of the Aviation Distriba
tors and Manufacturers Assn,  Elected wvice
presidents: Ho Webster Crum of Lyconung
Division of Aveo Corp., and Rov Backman
of Pacihic Airmotive {:HI]J.

Nathan R. Rosengarten, deputy director
for engmeering, GANM-87 Systems  Proj-
cet Ofhee, Acronantical Svstems Division,
Wright-Patterson AFB, has received a Cita-
tion of Honor from Drexel Institute of Tech-
nology for “ploneering work in jet propul-
sion and contributions to national defense
in the fcld of acronautics.”

( Continued on page 109)

INDUSTRY OBSERVER

» British cabinet and top officers of the Rayal Air Force, Army and Navy
are developing a five-vear projection of the United Kingdom's defense
posture for a White Paper scheduled for review early next vear, One area
of investigation is an Admiralty studyv of what it defines as a Polans-type
missile for nuclear submanines.

» First Convair 990 with modifications aimed at boosting top speed by at
least 20 kt. to meet its guarantee flew last week. Modifications include a
new wing leading edge and fairings on the engine pods.

» New technigque for detecting nuclear explosions which is based on the
geomagnetic disturbances that result has been proposed to Army Signal Corps
bv Allied Rescarch Associates, Inc., of Boston. Army Signal Research and
Development Ageney is expected to fund an initial study of the propagation
of hvdromagnetic waves in the lower portion of the ionosphere,

» [First production set of infrared surveillance equipment designed for Grum-
man's AQ-1CF surveillance version of the Mohawk has been installed on a
prototype aircraft, but Army’s evalnation has been delayed by a shortage of
support equipment and probably will not begin before January,  Grumman,
which will build 17 AQ-1CFs for Army, plans to install a variety of sensory
devices but the company says weight and bulk of this equipment must be
reduced before one aireraft can perform a multiplicity of functions.

» Nivy helicopters used for Mercury capsule recovery now are equipped
with flotation bags to avoid loss of the capsule in case it fills with water,
Three-foot dia. rubberized bag is hooked to capsnle’s lifting bale along with
the lift cable, Bags were carried for the recent MA-5 flight (AW Dec. 4,
p. 27) but were not needed hecause recovery was made by a destrover.

» Technique for continuously monitoring condition of solid-propellant
rocket motors without removing them from launch or storage position, by
using a thin-film corrosion detector to spot deterioration, is being sought
by Air Force Flight Test Center. Companies with competence in the
teehnigue will be asked to bid on a feasibility study.

P NASA headquarters is expeeted to reach a decision soon on the proposed
Survevor B program, which calls for a lunar orbiter that would take pre-
cision photographs of the lunar surface in direct support of the Apollo
manned lunar landing program. Jet Propulsion Laboratory recently com-
pleted a preliminary development plan,  Original Survevor program calls
for soft-landing of instruments on the moon.

» Armv's ultimate light observation helicopter (LOH) is expected to incor-
porate a mixture of design details and components developed by Bell, Hiller
and Hughes, the three firms selected to produce five rotorcraft cach for user
testing. Final LOH configuration will become operational in 1965 rather
than 1964, as originally planned. Delay reflects a decision to await the
huildup of an inventory of supplies.

» North Amernican Aviation has invited a large number of ]'.'!I:'.lfl:_"}'lﬁlfl-i suh:
contractors to its Downey, Calif,, plant to discuss the Apollo project (AW
Dec. 4, p. 26). Bricfing dates for interested firms are being scheduled now.

> Strategic Air Command is considering abandoning or altering its annual
combat competition (AW Oct. 9, p. 91) and has asked subordinate units for
reecommendations.  Possible alternative wounld be competition only through
the numbered Air Force level, with bombers and tankers staging from ther
home bases. For the past two years, crews selected in numbered Air Foree
eliminations have been sent on temporary duty to a single SAC base to
compete for over-all championships in bombing, navigation and air refucling.

» Sncema has proposed use of the Atar turbojet engine for the Indman Mach
2 Hindustan-24 fighter, The Atar 9 powers the Mirage 3 and 4. Indian De-
fense Ministry wants full manufacturing rights to whichever engine it buys.
Russia already has offered such rights for engines it has proposed, India’s
choice still is believed to be three months away.
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CONCORD, CALIFORNIA

Missile Budget Shifts

Partridge Report

Foreign Carrier Permits

Retrograde Satellite

Washington Roundup

President Kennedy last week approved the Defense Department's request for
approximately $51 billion for Fiscal 1963. Last munute changes included elimination
of funds for mobile Minuteman (see p. 26). Ofhcal explanation s that technical and
operational problems were too great. The mussile would have required development of
a new guidance system.  Defense Department will rely instead on a balance of fxed
Minuteman 1n silos and mobile submarine-launched Polaris massiles.

Money for the new solid-propellant medium range ballistic missile (MRBM) totals
about $120 million through Fiscal 1963, But initiation of development has been delaved
by Navy's request that it include the capability of being seaborne.  Also still very much
unresolved is the question of control over nuclear warheads, since the mussile will be
deploved chiefly by NATO nations.

Secrecy was ordered for the recent movement of more than 30 Vertol H-21C
helicopters, more than six North American T-28 trainers and 400 Army pilots and
support troops by converted jeep aircraft carrier to South Viet Nam. But the ship
had to thread its way 43 mi. up the Saigon River with its deckload of helicopters and air-
craft visible to thousands of residents.

Report prepared by retired USAF Gen. Earle E. Partridge went beyond his original
charter of studyving a national command and control system. The report s now
being reviewed by the staff of the Joint Chiefs of Staff. Current thinking i1s that the
Partridge recommendation for a single operational military commander would have to
be supplemented by a military deputy for the unified operational commands and another
for the unified logistic and support agencies.

Meanwhile, Air Force is having second thoughts about the single service it has
sometimes advocated—probably because it is not as clearly the dominant serviee as
it was when Strategic Air Command was unchallenged as the strategic striking power
of the U. S, Some top USAF officials now are agreeing that there are advantages to
the nation in individual service identitv. A single chicf of staff is still favored, however.
Navy is sticking firmlv to its position that the Joint Chiefs of Staff system 1s best and
Armyv s lukewarm to anyv change.

Burton P. Brown has been named assistant director of defense research and engi-
neering for air defense. He was manager of missile detection svstems development for
General Eleetrie’s Heavy Military Electronies Department.

No strong case in support of domestic airlines, which favor capacity restrictions on
foreign carriers serving the U.S., has developed so far in hearings before Civil Aero-
nautics Board Examiner Edward Stodola on the terms, conditions and limitations of
foreign air carrier permits. Testimony has revealed that a number of foreign governments
are restricting capacity of U.S. lings, but they are in a minority. At one point considera-
tion was given to requesting an end to the investigation for lack of evidence. Foreign
carriers were disappointed that State Department deferred stating its position until the
case goes to the full board. They felt State would take the stand that capacity restrictions
violate bilateral agreements between the UL S, and other countnes.

Civil defense funds in the Fiscal 1963 Defense Department budget will be $700 mil-
lion. Of this. $400 to $500 million will go for community and institutional fallout
shelters, Defense has surveved shelter areas capable of holding 50 million people, will
survey enough to hold another 20 million in the next hscal vear.

Retrograde satellite discovered recently in an east-to-west orbit around the earth has
turned out to be Russia’s Lunik 3, which the U, S, thought had bumed in the carth’s
atmosphere in April of 1960 after photographing the backside of the moon. Astronomers
have photographed it and an effort is under wav to prepare orbital tables,

Italy, Brazil and Canada have been bricfed by National Aeronautics and Space
Administration on how they might take part in experiments with American Telephone &
Telegraph's Telstar communications satellite nest April or May, Great Brtain, Irance
and West Germany, who already have agreed to take part, also were briefed and a num-
ber of other countries have shown intense interest, NASA savs,

The doors also are open for Russian participation and State Department will wel-
come discussions. But so far the Soviets have not indicated anv interest.

NASA has informally told Defense Department it is receptive to any research and
development requirements Defense might want to add to the two-man Mercury program
(see p. 26).

I'red Korth, new secretary of the Navy, has another accomplishment besides law,
banking and his previous service in uniform with the Air Transport Command and i
mufti with the Armv (sce p. 34). He s vice commander of the It Worth squadron
of the Air orce Assn. —Washington Staff
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Manned Space Flight Program Expanded

MeDonnell to build 12 two-man capsules and modify
four Mercury spacecraft for flights of 18 orbits.

By Edward H. Koleum

Washington—National Aeronautics and Space Administration is moving
quickly to its advanced manned space flight program with tight prmlu:?hun
and flight schedules calling for extended one-man mrthﬂrhlt:ng missions
within a vear and two-man missions in two years.

Final NASA approval has been given for two new concepts to hll the gap
between the completion of three-orhit Project Merenry flights and the start

of Project Apollo qualification missions.

The approved interim program,

under consideration for the past six months, consists of the following:

¢ Modification of four standard-sized
Mercury capsules for 18-orbit manned
missions, the first of which has been
scheduled for late next vear.
® Construction of 12 two-man space-

craft, which will be Mercury configura-
tions 14% larger in all dimensions than
the exishng capsule (see  drawing).
Flights will start in 1963, Hﬂmugh
this program has a varicty of objec-
tives, it is being designed primarily to
develop and proof test the rendezvous
technique which NASA hopes to nsc
for Apollo Tunar Tanding missions (AW
Nov. 6, p. 26). |

MeDonnell Aireraft Co.. prime con-
tractor for the existing capsule, received
about $500,000 for studics and detailed

design work on both vehicles. The
company will receive a $3.5-million con-
tract to modify four production capsules
for 18-orbit flights, and a new contract
to build 12 two-man spacceraft.

Total Cost $500 Million

NASA and McDonnell are now nego-
tiating the two-man capsnle contract,
which has an estimated value of S200
million, The agency expects to spend
mother $300 million for vehicles—the
Martin Titan 2 launcher, and the Gen-
cral Dyvnamics-Lockheed Atlas-Agena.

In its rendesvous development pro-
aram, NASA will nse a modified Agena
B stage as a target, and the bwo-man

man missiles increascd to 900,

All mobile Minuteman contractks,

(AW Dec. 11, p, 26).

m 1967,

and 51.5 billion in 1967,

except in range accuracy.,

Of an initial funding of S108 million in the Fiscal 1960 budget, about S100
million his been spent on mobile Minuteman. Further development was postponed
last March by the Kennedy Adnunistration.

Previous goal for fxed Minuteman missiles was 600, of which ahout 300 were in
the manufacturing process. As a result of the increased emphasis, the Air Force
has instructed the prime contractor, The Boeing Co., to start procurcment actions
to produce 600 more, Obligations for this production would not be made until |
I"iscal 1963, Budget request for fixed Minuteman in that fiscal vear is 52.1 hillion |

As proposed by the Air Force last summer, the program package for mobile
Minuteman wonld have included S200 million for Fiscal 1962, S270 million in 1963,
S585 million in 1964, S945 million in 1965, S645 million in 1966 and S264 million

The proposed fixed Minuteman program package was 51.3 hillion in Fiscal 1962,
52.1 billion in 1963, S2.6 billion in 1964, S2.8 billion in 1965, S1.9 billion in 1966
This program would have accounted for 2,500 missiles.

As of late last week there had been five attempted development firings of the
hxed Minuteman over the Atlantic Missile Range from Cape Cavaveral, The first
shot from a launching pad Feb. 1 was successful. The second missile shot from a
pid May 19 was destroved by the range ofhicer when the second stage malfunctioned,

although the first stuge burned successfully, A July 27 shot from a pad was successful

Mobile Minuteman Is Canceled

Washington—Defense Department last week canceled the mobile Minuteman
| intercontinental ballistic missile program. which would have deployed the solid
propellant weapons in railroad cars, and ordered the total of silo-launched Minute-

Steps are now being taken to cancel

The first attempt at firing from a sile was made Aug. 30. The first stage fired
successfully and the missile rose from the silo, shortly after which the second stage

ignited prematurely and exploded. A silo shot Nov. 17 was successful.
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spacecraft as the chaser. First flights
will be capsule system tests, and ren-
dezvous missions will follow.

The two-man spacecraft program has
been called Mercury Mark 2, but this
designation has been rejected and a
new name wili be selected. The pro
sram will give the U.S. its first opera-
tional spacccraft, with vast potential
for both scientific and mulitary uses.

The NASA program has tactical ob-
jectives similar to the Air Force Saint
(satellite interceptor) program, in that
the Agena stage and the rendezvous
technique are involved in both (AW
Nov. 14, 1960, p. 26). The initial Saint
vehieles wall be unmanned.

In addition to developing and prm'in%
rendezvouns, the two-man capsule wil
be used as a test bed for components
to be used in Apollo and other advanced
programs, George M. Low, director of
Spacecraft and TFlight Missions in
NASA's Manned Space Flight Ofhee,
said access doors in the onter structure
will allow rearrangement of subsystems
m modular-tvpe schemes, eliminating
the need to take the spacecraft apart

Low said that the pressure vessel
serving as the pilot compartment in the
larger vehicle will be confignred as a
rectangle, with subsvstems for the most
part installed outside the compartment.
The standard Mercury capsule has most
subsvstems installed inside the pressure
vessel, and they are highly inaccessible.
It took technicians 14 da\b to repair a
leak in the capsule reaction jet feed line
prior to the "\‘Ifrr:un* Atlas 5 flight (AW
Nov. 20, p. 35) because it cnuId not be
fixed on the launch pad.

Most two-man spacecraft components
will be larger versions of existing Mer-
cury components. This means, Low
said, that when Apollo hardware is ready
for test, it can be substituted piece-by-
piece without going into a major re-
design,

Decision to go ahead with the larger
Mercury capsule means NASA can move
ahead quickly with major fabrication.
In most cases, the Mercury wind tunnel
and scale model launch data will be
applied to the two-man vehicle design,
and extensive rescarch testing will not
be required. Firm decisions have not
been reached on several of the mmor
subsvstems, including pilot escape and
recovery.

Low said the two man capsule prob-
ably will incorporate ejection seats, so
that an escape tower similar to that in
the Mercury svstem could be elimi-
nated. Use of storable propellants in
the launch vehicle is expected to reduce
the hikelihood of an abort during launch.

If the Rogallo-tvpe wing now under
studv can be translated into hardware,
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DIMENSIONS of advinced Mercury capsule will be 1458 greater than those of current model, Area between manned pressure vessel
and capsule structure will be used to test Apollo and other advanced program components during extended two-man orbital flights. Most
of current Mercury capsnle’s components are crowded into pilot’s compartment.

Low said, the two-man capsule will nse
it. The steerable deviee 15 also called
flexwing and  parawing. and North
American Aviation has a Phase 2 stndy
contract for this recovery svstem. NASA
also is funding Radioplane Div. stuchies
of its glide-sail concept, m which a
flup 15 used to guide a parachute in
TCCOVETY.

The two crewmen will be side-bv-side
in the spacecraft. Pilots for the imitial
flichts will be sclected from among
the seven-man Mereary astronaut team,
and Low said supplementing this pool
presents no problem, Additional crew-
men mav come from the X-15 USAT
and NASA pilot pool, or from the pilots
being trained for the USAIT Dvna-Soar
progran,

Astronauts in both two-man space-
craft and Apollo crews will be aireraft
pilots, Low said, becanse there is a large
number of scientific and medical spece al-
tics available among those with flight
explrience,

I‘or some missions, the bwo-man cap-
sule will earry along the adapter section
—the same tLr:hmqm that will be unsed
to extend the mission time of the
casting Mercury capsule to 18 orbits,
In -HT-[IE_]' to keep the weight within the
Atlas launch vehicle Inmitation, the
modification involves removal of the
periscope and backup telemetry svstems,
and installation of oxvgen and power
supplies in the Atlas- "ﬂucun adapter
section.

Instead of remaining with the launch
vehicle at separation, the adapter will
be part of the orbiting spacecraft and
will be jettisoned just prior to ecarth
atmosphere re-entry.

The adapter section will house pro-
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pellints for mid-course and orbital cor-
rection maneuvers in the two-man cap-
sule in some missions. Initially, the on-
hoard propellant will be hvdrogen-perox-
ide—the same used for athtude corree-
tion i the present Merenry svstem,
Later versions will use a throttleable
engine and hvpergohie propellants. Hy-
pt,rmnhf. propellants also will be nsed
m the Apollo system.

Decision to proceed with the S500
million two-man spaceeraft in a rendez-
vous  development program could  be
vieweed as the first official confirmation
that NASA favors the rendezvons ap-
proach over direet flight to the moon
for Project Apollo. Fven stronger indi-
cations appeared inoa talk made in New
Orleans Dec. 11 by Dr. Robert C. Sca-
mans, Jr., assoctate NASA administrator,

After explaining the manned space
flight program, Dr. Scamans sad: o
provide nsurance m o case we are not
able to perfect the rendervons techmgue
in time to meet our schedule, we have

Saturn C-4 Engine

Wiashington—Use of a single 200,000.
1b. throst J-2 engine to power the third
stage of the Saturn C-4 launch vehicle
is under consideration by the National
Acromautics and  Space  Administration.
The stage would be called 5-4B.

The C-4 vehicle will be a four-barrel

| cluster of Rocketdvne -1 engines as
| booster, and a cluster of four Rocketdyne
J-2 engines in the second stage. The
C-4 is seen as the primary launch vehicle
for rendezvous missions in the Apollo
manned lonar landing  program (AW
Noav, 6, p. 26).

December 18, 1741

decided to begin development of the
Nova launching vehicle as well. We
shall bring it along so that it will be
available if required for the manned
lunar landing and for the more ambi-
tious missions into space that will fol-
low the landing on the moon.”

Sclection of the two mterim manned
spacceraft has resulted in canecllation
of plans to fit standard Mercury vehieles
with life support equipment to sustain
two monkevs and a clumpanzee on
flights of up to 14 davs.

Instcad, NASA plins to inerease
manned  flights to and bevond  two
weeks and eliminate the need for animal
IMISSIONS,

The two-man spacecraft project will
be managed by NASA's Manned Space-
craft Center, with John Chamberlam

as project chicf. Chamberlain's group
is at Langley Ifield, but will go to Tous-

ton, Tex., shortlv. Although the cen-
ter's management structure has not heen
defined, it is expected that it will in-
clude two small project offices—one for
Apollo and the other for the two-man
vehicle.

The Martin Titan 2 launch velnele
has a capabilitv of ]zl wing a 6,000-1b.
pavlead into a 300-mn, []J‘hit The two-
stage vehiele was scheduled to have its
prnhmmm flight rating test (PI'RT)
late last week at Martin® -. Denver facility,
IFirst flight is to be made m January or
Ithrlrlrj.. from the Atlantic Missile
Range

Acrojet-General Corp. builds the en-
zines for the Titan 2 vehicle. They are
fm.]ul bv a storable hvpergolic mixture
of 50% hvdrazine and 0% unsvm-
metrical dimethyvlhvdrazine, Osicdizer 1s
nitrogen tetroxide.
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Aerospace Industry Supports Tariff Plea

By George C. Wilson

Washington—Large segment of the
acrospace industry stands ready to sup-
port President Kennedy's drive to obtain
cxtrmordinary  powers  from  Congress
to meet the economic challenge of
Furope’'s Common Market,

The President carly next yvear will
seek what he calls “a new and bold
mstrument of American trade policy”
rather than just another extension of
the Reciprocal Trade Agreements Act,
which expires next June 30, He wants
authority to reduce U. S, duties on tor-
cign acronautical and other products in
the hape that the Common Market area
will t:‘tEL' similar steps ruther than build
a high tariff wall around itsclf.

The President looks upon the Com-
mon Market as “an historic mechng
of need and opportunity. If, however,
the U.S. is to enjov this opportumty
it must have the means to persuade the
Common Market to reduce external
tariffs to a level which permits our
products to enter on a truly competi-
tive basis,” he sad.

Although the legislation is still in
the drafting stage, President Kennedy
is expected to ask Congress for a five-
vear trade law that would give him
authority to lower U. S, t;lri%'s by as
much as 50% and climinate duties alto-
gether on some products.

The 1958 act gave him authority to
reduce tariffs by as much as 20% over
a four-year period. Right now the U. S,
imposes a duty of 12.5% on aircraft
and aeronautical products coming into
this country from the free world. Duty
is 30% for such products coming from
Communist countrics.

The Acrospace Industries Assn. has
supported the Common Market's forma-
tion and is now encouraging the U.S.
government to achieve a close afiliation
with the area. “"Wc've got to go n
there even if it hurts,” 1. H. Taylor,
AIA export director, told Aviation
WEeEk., “We've encouraged the whole
Common Market in the past and now
we've got to have a close association
with it on the best basis we can get.”
Tavlor said AIA believes the ideal ar-
rangement would provide for identical
tariffs on acronautical products in the
U.S. and the Common Market.

AIA is especially anxions to increase
the export of helicopters and light and
medinm  weight aireraft. The associa-
tion, n a formal statement fled with
U.S. officials now negotiating reciprocal
trade agreements, said “exports of these
utility airplanes to West Europe have
been insignificant due to high tarifis
and rather complex import restrictions.
The fact that some of the larger trans-
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port aircraft arc dclivered to airlines
which are partially or entirely owned by
foreign governments, and, therefore,
really not burdened by import duties,
does not significantly affect our indus-
try’s over-all need for adjustinents of
tariff rates and import quotas.” AlIA
urged that tariffs “on all types of air-
craft be lowered, especially in the Com-
mon Market area.”

The Common Market — formally
called the European Economic Com-
munitv—includes Belgium, The Nether-
lands, Luxembourg, France, Italv and
West Germany. Great Britain has ap-
plied for membership in the organiza-
tion and is cxpected to be a member
by Jan. 1, 1963, Great Britain has been
in a rival trading bloc, European Free
Trade Assn., ‘ﬁ.'ﬁit‘h includes  Austria,
Denmark, Norwav, Portugal, Sweden
and Switzerland. These countnes are
expected to follow Great Britain’s lead
and join the Common Market.

Present Duties

Within the existing Common Mar-
ket, dutics imposcd on aircraft imported
from the U.S. range from 3.4% to
19%, depending on the country and
the weight of the aircraft. But the Com-
mon Market agreement calls for uniform
tariffs ranging from 12 to 15% to take
cffect once the market is fullv opera-
tional, probably about 1970, But m
the meantime, the Common Market
countrics plan to suspend some of these
tariffs and reduce others.

As things stand now, Commerce De-
partment specialists see the Common
Market as a hoon to the U. 8. acrospace
industry rather than a threat. Thev con-
tend the U.S., because of its advanced
technologv, can continue to compete
successfully and will increase its sales to
the European market if tariffs are re-
duced and the predicted prosperity of

Titan 3 :OfﬁEE

Titan 3 program office has been estab-
lished at Acrospace Corp., and will be
headed by Dr. D. A, Dooley, who has
| been director of spacecraft sciences in
| the company's Svstems Research  and
Planning Division, His new title will be
group leader for space launching sys-

tems.

The work statement for the project
has been completed by Aerospace, and is
being held pending approval by the De-
fense Department.  Acrospace’s Dyna-
Soar booster program office, which dealt
with use of Titan 2, probably will be
dissolved and it is likely that Titan 3 may
become the launcher for the Dyna-Soar
elider.

the Common Market countries occurs,

“We think the U. S, would be better
off if aircraft arc produced where it 15
most economical to produce them,"” said
Clarence S. Siegel. director of the Euro-
pean Division of the Commerce Depart-
ment's Foreign Trade Burean. An im-
portant question, he said, 15 whether a
satisfactory  relationship  between  the
Common Market and the UL 5. can be
achieved “‘fast enough to keep an un-
economical [aviation] industrv from de-
veloping” in Western Europe.

The enrrent aviahion export-import
balance 15 tipped sharply in favor of the
U.§. The following (Jlnmmcrm- Depart-
ment aviation fgares show U8, sales to
and purchases from Common Market
countries and Great Britain in 1960,
Militarv aircraft are excluded since they
are bought under special arrangements.

U, s, u. S,
IExports Tmports
(In Thousands)

Belglnm, Luaxembourg... .3 21,700 .3 6
WNetherland® ... ..cceeaea 20,100 25
FPETUOR oo v oo s v B5,500 LiLE!
Wesl (F0rmany «cceeaaas a0 D 104
BEHIRT v e i S 17.600 18
Great Britnln . ccis e L L 27450

EOER] roiia v ey it SH10.500 $£28.413

France's acronautical exports to the
U.S. totaled S24,143,000 for the hrst
nine months of 1961, larzelv hecanse of
the sales of Sud Aviation Caravelles,

In addition to sccking broad tanft
powers, President Kennedy will renew
his cfforts to climinate some of the tax
comeessions enjoved by UL S, industrics
which locate plaints in Western Earope,
A revampment of depreciation rules
also is underwav by the Treasurv De-
partment (AW Dec. 11, p. 37).

[ndustrv’s  responsibilities in main-
taining a vigorons U.S. cconomy arce,
President Kennedy said: “be competi-
tive, through lower costs and prices and
better products and productivity; and
he export-minded.”

“If American businessmen  cannot
merease or even maintain thor exports
to the Common Market,” the President
sud, “thev will surely step up their in-
vestments  m new Amenican-owned
plants behind those tanff walls so they
can compete on an cqual basis, therehy
taking capital awav from us as well as
jobs from onr shores and worsenmg still
further our balance of pavments posi-
tion.

President Kennedv's request for in-
creased taniff anthority will be con-
sidercd first by the House Wavs and
Means Committee and then by the Sen-
ate I'mance  Committee.  Lobbving
alrcady 15 mtense on both sides, with
Administration supporters pitted against
protectionists who argue that further
tariff reductions will lead to more UL S,
unemployment.
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Nike Zeus Funds

1963 budget for pre-production of com-
| ponents for the Nike Zeus anti-ICBM
[ missile system. The amount is approxi-
miately the same as Congress appropriated
for Fiscal 1960, but which the Fisen-
hower Administration withheld becanse
of technical doubts abont the Zeus pro-
eram’s  fFeasibility (AW Feb, &, 1960,
p. 32).

The crucial decision on the Nike Zeuns
|' program’s future must be faced a vear
trom now when the Administration must
determine whether to request a full-scale
production commitment. By then, the
\rmy expects to have completed its
Zeus intercept tests in the Pacihe, Sue-
cessful tests are expected to generate
strong pressure for Zens production, al-
though opponents have never doubted
its ability to destrov a single warhead
but have questioned its ahility to diserim-

Zens”  vulnerability  to saturation  at-
tacks.

Most serions competitor to Zens will
be the Advanced Research Project Agzen-
cy's Arpat (ARPA-Terminal) defense con-
cept currently under study by Ravtheon,
Lincoln Laboratory and other sapport-
ing contractors,

The Ballistic Missile Boost Intercept
(Bambi) concept has been largely rnled
out by Defense officials becanse of its
extremely high cost of implementation. |

| Washington—Administration will seek |
approximately $140 million in Fiscal |

inate between warheads and decovs and |

AF Graduates First
Space Pilot Class

Air Foree last week graduated the hrst
class from its new aerospace rescarch
pilot’s course at the Air Force Flight
Test Center, Edwards AI'B. Cahif.

The fve-man class hegan conrses last
[une but future classes will attend the
post graduate school for test pilots for
cight months. Graduates are Majors
Thomas V. McElnurray, Robert 5.
Buchanan and Frank Borman: Capt.
James A, MeDivitt, and William G,
Schweikard, a civihan flight ¢ngincer.
All but Capt. MeDivitt will remain as
mstructors, e will retum to douhes as

a test pilot engineer at Air Foree Ilight
Test Center.

Brig. Gen. Irving L. Branch, AIIFTC
commander, said the school will tram 2
pool of men to fll the expected “great
need for a large number” of pilots for
“suborbital, orbital and Anallv  crew
space flight” bevond the N-15 rocke
research aircraft project, Pilots are nof
being trained for specific projects but
“mav be space pilots, engincers or man-
agers, or project officers of acrospace
projects.” Gen. Branch said.

Project Cambridge Flash Flares
Photographed Over Pacific Ocean

I"lash Aares carried to an altitude of
1,361 mn. by a Space-General Astrobee
1500 two-stage rocket in USAF's Proj-
cet Cambridge, to triangulate the exact
gendetic position of Hawai, were suc-
cessfully sighted at 521 sec., 941 sce,
and 1,561 sec. atter launch.

Pacihe Missile Range, providing sup-
port for the project, took the oppor-
tunity to use the Cambrdge lights as
precise time and position references for
other experiments,

Seven-flash fares were ejected from
the 90-1b, pavload capsule at an alt-
tude of 920 mi. as the final stage rocket
ascended. at the 1,361 mi. apogee, and
at an altitude of 900 mi. as the capsule
descended. Tracking cameras took hear-
ngs on the Aash charaes from stations
at Sitka, Alaska. Seattle, San Francisco.
San Diego, and the islands of Oahu and
Hawaii, The experiment was postponed
twice because of overcast skies near
Tawaii. An carlier attempt last August
fatled becanse of a malfunction of the
booster rocket.

Project Cambridee is named after the
USAF Cambridge Rescarch Laboratory
which 1 conducting the cxperiment.
The six stellar geodetic cameras photo-
graphed the Aashes made by the three
cartridges against backgrounds of stars
which will aid data reduction tcams n
obtuning precise lines of bearing and
clevation. The 62-million candlepower
fares are visible at distances up to 5,000
mi. under good conditions. Fach flash

has a duration ofF 1227 milleseconds.

Manv independent observatories in the
western United  States  attempted  to
photograph the flares,

The Cambndge launch vehicle was a
two-stage, 32-ft.-lomg  Astrobee 1500
which consists of a 57,000.-1b-thrust
Aerojet Junior assisted at launeh by a
pair of side-mounted Thiokol Recrut
rockets, cach adding 35,000 1b. thrust
for 1.5 scc. Burning time of the main
booster 15 I8 see. The Aernjet Aleor
sccond stage produces S.000 1h. thrust
for 30 sec.

Launch was condncted by the Launch
Division  of  Pacithe Nhssile  Range.
PMR also took advantage of Project
Cambridge to experiment with a combi-
natiom of the rocket flare triangulation
technique  and  underwater  acoustic
methods for occanographic mapping.
The side experiment also measured the
speed of sound in water as a check on
the theorctically predicted speed. Tt s
haped that this will improve the aceu-
racv of nose cone impact location by
the Pacific Missile Range aconstic mis-
sile impact locator stations.

The PMR  recovery ship, USNS
Range Tracker located hetween Thawaii
and the mamland  photographed  the
Cambridge flares with a gvro-stabilized
camera to determine its position acen-
ratelv  and  simultaneonsly  detonated
Sofar charges at a prearranged depth,
The Aares gave mussile mmpact locator
stations a precise time mark from winelh
to measure the time in transit of the
underwater sound.

Bristol Siddeley BS.100 Lift Engine Details

IMirst view of the Bristol Siddeley BS.100 swiveling nozzle lift/thrust engine shows a general
resemblance to configuration of the BS.53 Pegasus, its predecessor.  Engine is reported to
he about the same size as the BS.53. Bristol Siddeley designed the engine to produce
38,0000 1b, thrust. The engine, a company-funded project, has not yet been built. Note
extension between forward and aft nozezles, which could be used to conduct cooling air
to the aft nozzle, Engine is designed to power the Republic-Fokker Alliance VTOL
entry (AW Nov. 27, p. 28) and the Hawker Siddeley L1150, a follow-on to the present

PL1I27 VTOL hghter prototype.
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UHITE{I TECHNOLOGY CORP. technicians n 1|-.1. final nozzle adjustments on 96-in.-dia. solid rocket which was successfully fired. Segmented

rocket motor dev L|U|:I'.'-[I 425,000-1b, thrust for a burming time of 78-81 sec,

The 70-ton rocket motor was fred nose down.,

Solid 96-in.-dia. Rocket Static Test Fired

By Irving Stone

Morgan  Hill,  Calif.—Ilightweight
prototvpe conhiguration of a 96-n.-cha.
43-ft.-long, ;_mnulh segmented solid-
propell: nt rocket nmtm——du cloping ap-
proximately 425,000 1b. thrust for a
buming time of 75-81 sec.—was hred m
a nose-down  position on a verhical,
static-test stand by United Technology
Corp., a subsidiary of United "'nrulfl':
Corp., at its development center here,

Performing according to predictions,
the motor was ignited at the split-sec-
ond of the pru—.{nn{]unuud hring time,
after a 30-min. countdown to check out
major functions m 125 channcls of m-
formation for returning data on pro-
pulsion parameters,

Test was a demonstration to Adr
FForce othaals of Umted Technology's
development capability in relation to the
upcoming Air Force m|11]:|Lht1n|1 to he
held for development of a 120-in.-dia.
rocket motor, expected to be used tor a
varictv  of space booster applications

(AW Dec. 11, p. 26).
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Test motor, designated P-1-2, was
developed with  United Technology
funds, but the firmg was funded by the
Air Vorce under contract 04 611 -7450
with 6593rd Test Group (develop-
ment), Fdwards AIFB, functionmg un-
der Air lorce Svstems Command s
Space Svstems Division. The P-1-2 con-
figuration was twice the size of the
P-1 conhguration fired by Umted Tech-
nology on Aug. 5. 1961, under con.
tract with National Acronautics and
Space Admimistration,

Little mmformation was revealed by
company officials on the specific char
actenistics of the P-1-2 rocket motor
conhguration, the hrst of this size to
he r_Iu;Inpul or fired by the hrm.

Aviarion Week did, however, learn
that:
® Mass ratio of the motor was slightly
under 0.90, a high value, Propellant
load was approximately 132,000 1b.—
contained in two center sections and
two end-closure caps.

e Motor case, rolled and welded steel,
was designed by United Technology

and fabrncated by Umted Aircraft
Corp.’s Pratt & Whitnev Aircraft Divi-
S1011.

e Nozzle, considered an optimum  sca
level design, was about 6 ft. long, largest
diameter was approximately 5 ft., ex-
] amsion ratio was 1]'}]3:|1‘:r1-.:|1|1 itely 7 to 1.
Built by California-General, San ﬁ]U*u
nozzle’s exit cone had a steel outer-
jacket msulated with a glass-phenolic
Imer downstream of the throat, which
was composed of a three-scement re-
fractorv carbon material, and designed
so that it mav be sealed casilv for sub-
stantiallv larger nozzle sizes.

e Taper of the conical configuration
from the maximum diameter q:f 96 1n.
wits verv shight, probably not more than
1.5 deg. half-angle,

e Propellant web exceeded 2 ft., prob-
ably the thickest grain ever cast. In-
cdications are that the slump (Row of
the propellant) was practicallv neglig-
thle in an eight-month period. -

e Core was a true circular eross-sechon,
chosen for mimmmum stress concentra-
tionn. Trend has been toward this core
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configuration, and it is lLkelv that at
will be followed in future rocket motor
designs, considenng the success of this
United Technology firing.

le]}E][nnt was _identificd only as a

“high-performance  rubber-base  com-
pmmd." but it is known in the industry
that United Technology 1s working
with, and probablv used for this firing
a rubber-base  polvbutadiene acrvloni-
trile (PBAN) fuel plus ammoninm per-
chlorate as an oxidizer, Propellant prob-
ablv contained an alumimum  powder,
to raise specific impulse, a common
practice in the industry, and used in the
solid propellant of the Minuteman
ICBM. A chemical additive probably
also was used to control buming rate.
¢ Specific impulse of the fuel also was
not revealed, but safe conjecture is that
a value of 245 see. was obtained. In-
formation is that the firm has been
getting this value consistently in tests.
® Chamber pressure, also not revealed,
probably would fall somewhere between
500 and 750 psi. at sca level for a motor
of this type and size.

o [gniter was a United Technology-
designed small rocket motor, adapted
specially for this firing.

® Thrust vector control by fluid injec-
tion probably was used, since reasonable
results are difhcnlt to obtain mm small-
scale laboratory firings, although UTC
officials would not comment on whether
thrust vector control was used in this
particular firing.

Thrust vector control research is con-
sidered of prime importance in the de-
velopment  of  large  solid-propellant
boosters, such as the 96-in.-dia. unit
fired here and those of larger size con-
templated under the 120-in., 156-in.
and 240-in, rocket motors envisioned 1n
the future for Air Force and NASA use,
respectively.

Thrust vector control investigation is
included in the applied research con-
tracts which have just been negotiated
by Aerojet-General, Lockheed Propul-
sion Co, and United Technology 'IMH:

parameters.

Scout Motor Development Problems

Washington—=Series of problems in development of the advanced fourth stage Scout
motor has caused the National Acronautics and Space Administration to seek a second
research and development source for the motor, designated X-258,

Hercules-Allegany Ballistics Laboratory, which has the contract for both third
and fourth stages of standard and advanced Scout vehicles, said the problems are
normal to advanced propulsion packages, and solutions are anticipated within the
next few weeks, Neither Hercules nor NASA would detail the dificulties, but NASA
said prospective bidders are being advised that the second contract may not be ful-
filled if Hercules overcomes the troubles.

Hercules said the new motor already has demonstrated its principal performance

The X-258 is to have a 28-sec. burning time and a thrust of 5,000 1b, It will
replaice the X-248 Altair, which has a 38-sec. burning time and 3,100-1b, thrust.
NASA's Langley Research Center issued a request for bids, due Dee. 15, for research
and development on three configurations of an improved Scout fourth stage. The
three configurations are for various payload envelope shapes.

the 6393rd Test Group (Development),
Edwards AFB (AW Dec, 11, p. 26).

Propulsion companies are mvestigat-
img both Freon (an mert gas) and mitro-
gen tetroxide for thrust vector control.
Use of nitrogen tetroxide 15 considered
more promising because it affords an
opportunity to obtain a substantial ad-
ditional thrust in the vector, by reaction
of the nitrogen tetroxide with free hy-
drogen in the exhaust stream.

Industry estimates are that perhaps
5% of the rocket motor total thrust
mav be obtained with thrust vector
control, a sizable mput for an anxihan
systemi, the prime function of which is
to divert the vector,

Post Firing Appearance

Within a reasonable time following
the firing, the motor case was cool to
the touch, indicating that the mterior
surface of the steel shell also was cool,
or the heat would have soaked through
to the outside. External paint also was
intact. Segment joints were cooler than
the case, since there was more insula-
tion in these areas. No movement of
the joints was indicated upon ignition,
and following the finng there was no
evidence of joint separation.

Actual mixing time for the 96-in.-dia.
rocket motor propellant took slightly
less than three davs. Assembly time
for the motor consumed about three-
and-a-half davs. The large m-ground
oven, which can accommodate a 20 x
50-ft.-length rocket motor case pulls
4 vacuum dﬂ“']'l to 5 or 6 mn. of mer-
curv for removal of trapped air in the
propellant and to produce a dense
grain. This large oven will handle up
to 250,000 1b. of propellint i a
single charge. Two other smaller ovens,
14 x 30 ft., have propellant capacibics
up to 100,000 1h.

Life of propellant formulations de-
veloped bv United Technology 1s re-
ported to be five to seven vears, retain-
ing about 97% of original propertics,
withont environmental control,
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New Power Source
For Space Is Shown

New tvpe of exotie clectric power
source, an  clectro-hvdrodvnamic  con-
verter which shows promise as a high-
voltage, ligh-power source for possible
space vehicle use, has been suceessfully
demonstrated by General Electric’s Mis-
sile and Space Vehicle Department.

Although the principles of electro-
hvdrodvnamics (EHD) are not new, G
savs it believes it s the hrst to operate
a unit which produces more electricity
than it consumes. The present expen-
mental model has produced 1.4 milli-
watts at 170 volts while requiring only
0.1 milliwatt excitation from an outside
power source, GI says.

The new FEHD converter bears some
resemblance to the magneto-hvdrody-
namic (MHD) converters under devel-
opment by Aveo, GE and others. Both
tyvpes are expected to produce extremely
high power levels, possibly in the mega-
watt range, with a high ratio of output
power to weight,

The MHD converter uses a plasma
moving through a magnetic field to gen.
erate clectricity somewhat in the man-
ner of a conventional generator, with
the plasma serving as the conductor.
The new EHD unit’s operation more
closelv resembles a vacuum tube. In
the GE device, a stream of compressed
air is mvected through a corona ring
containing a probe. A voltage is applied
across probe and ning sufhicient to cause
the air to ionize as it passes through
the ring.

The resulting electrons are drawn off
m the area of the corona field while
the positively-charged ions are pushed
down stream by neatral atoms of air to a
collecting grid. The corona ring is elec-
tricallv connected to the collecting ring
through the outside load, so that as the
clectrons move from the ring to the
collecting grid to rccombine with the
positive 1ons, thev produce an electrical
current through the load.

In the present experimental model
the separation between corona (1omiza-
tion) ring and collecting gnd is several
centimeters, according to John Smith,
ont of the project engineers at Phila-
delphia. The company is reluctant to
predict what power outputs and eff-
ciencies may be achieved, but theory -
dicates that an output of 20 kilowatts
could be obtained with an ionization
ring area of about one square meter,

The output voltage is proportional to
the distance between the two electrodes,
the densitv of the ionized particles and
to the resistance of the load. Present
theorv indicates that wvoltages mm the
kilovolt range can be obtained, suggest-
ing that the new EHD converter might
be useful for POWETINg 10n engines in
space vehicles.
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U.S., USSR Agree on Space,

By George Alexander

United Nations, N. Y.=United
States and the Soviet Union reached
agreement last week on two entical
arcas—disarmament and the peaceful
nses of space—as thev joined in the
sponsorship of two resolutions on Hw:.»;::
subjects presented to the United Na-
tions.

In presenting the draft resolution on
disarmament to the UN's Political and
Security Committee, the U. S. and
USSR called for a new Disarmament
Committee composed of 15 nations
that would undertake, as a matter of
the utmost urgency, negotiations lead-
ing toward general and complete dis-
armament.

The negotiations are to be hased
upon the prnciples of  disarmament
agreed to by the U, S. and the Soviets
in a joint letter addressed to the presi-
dent of the UN's General Assembly
last September:

e Disarmament is to be general and
complete, and reliable procedures are
to be established for the peaceful sct-
tlement of international disputes. War
is not to be an instrument of resolving
mternational problems.

e Only non-nuclear armaments, forces,
facilitics and ecstablishments shall De
alowed for preservation of internal or-
der and the personal security of citizens.
Fach state will provide an agreed-upon
levy of troops for a UN peace foree.

e Armed forces are to be dishanded, as
well as military establishments  and
bases. Production of arms is to cease
and the means of production converted
to peaceful uses. All nuclear, chemical,
bacteriological and other weapons of
mass destruction are to be destroved
and their production halted. All weap-
ons delivery systems are to be Hl::'mpl]td,
military tramimg discontinued and mib-
tary expenditures are to be stopped.

e Disarmament should proceed m se-
quential stages, with each stage carried

Hammarskjold Probe

United Nations, N. Y.=Five-man com-
| nussion has been named by the presi-
| dent of the United Nations General
| Assembly to investigate the circnmstances
surrounding former UN  Secretarv-Gen-
eral Dag Hammarskjold's death Sept. 18,

Hammarskjold, along with 12 other
UN ecmploves, died when his DC-6B
crashed in Northern Rhodesia.
| Commission members include Justice
| Samuel B. Jones, Sierra Leone; Dr. Ranl
| A. Quijano, Argentina; Justice Alfred E.
| Sandstrom, Sweden; Rishikesh Shaha,
Nepal and Nikola Srzentic, Yugoslavia.

| They will select a chairman next week.
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out within specified time limits.

e International control shonld be exer-
cised over the process of disarming by
the strict and effectne ;HIHH}Titj. of an
international disarmament organization.

Ambassador Adlai Stevenson, U, S
representative to the UN, said I.']Ilill: tth‘
negohiations called for by the joint
resolution were of extreme importance
and that “to the extent to which they
are successful, mankind will be reheved
of the danger of war which now over-
shadows all peoples and all countries,
. . . The delegation of the United
Stuates and the USSR have worked to-
gether intensively to produce the reso-
lution which is now before vou.”™

The 18 nations |]I'E]I'|'.‘It]!'-i{.'I:1 for  the
new Disarmament Committee include
the 10 eountries of the former dis-
armament group—fve Western and fve
Communist—and cight ncutrals:

o Western nations are the UL S., Umited
Kingdom, Canada, Irance and Italy,
e Communist states arc the USSR,
Bulgaria, Czechoslovakia, Poland and
Rumania.

e Neutral countries are Braal, Mexico,
Ethiopia, Nigenia, Burma, India, United
Arab Republic and Sweden.

This new committee was asked by
the jomt UL S-USSR resolution  to
report on amy disanmament agreement
as soon as it has been reached but in
any event to submit a progress report
no later than June 1, 1962.

After the resolution had been ap-
proved by unanimous vote of the Po-
itical Committee, Soviet Representa-
tive Valerian A. Zorin arose to interject
a warning to the Western powers that
if they failed to agree to the Soviets’
latest nuclear test ban proposals, “the
Soviet government would be compelled
to tuke the decision to conduct noclear
weapon tosts in the Soviet Union so
as to keep the defense capacity of the
countrv at an always adequate level”

The Soviet representative’s remarks
brought sharp and prompt rejoinders
from the U. 8. and British delegations;
the committee chairman, Dr. Mano
Amadoen, of Argentina, rebuked Zorm
for introducing a statement not in line
with the committee’s present subject.

The U. 8. and the Soviet Union also
found themselves in agrecment earlier
i the week as they joined the other 22
nations of the UN's Committee on
the Peaceful Uses of Quter Space In
presenting a draft resolution that would
provide a basis for international cooper-
ation in the exploration of space.

The U. §. and USSR, which have dis-
agreed for almost two vears over pro-
cedures to be followed by the space
committee m its work (AW Dec. 4.
p. 29), declared that they had reached
agreement through a weck-long series

Disarmament

of consultations on the draft resolution,
The resolution was a slightly modified
version of a draft presented the previons
week to the UN Political and Security
Committee by the U. 5., Australia,
Canada and Italy.

Neither the U, S, nor the Soviet mis-
sions would divulge the details of their
agreement, but some UN observers be-
lieved that cach had yielded ground
on their previous positions—the U. S,
had maintained that committee deci-
sions he reached by majority vote of
the members. as other UN committees
operate, and the USSR had msisted that
decisions be reached through unanimity
of the committee members, The U, S.
had contended that the Soviet demand
for unamimity was tantamount to veto
POWET.

Sovicts now are understood to be less
msistent on umanimity for several pos-
sible reasons:
® Most matters arising hefore the com-
mittee arce expected to be of such a non-
comtroversial nature that all nations,
Westerm or Communist, would support
them unamimouslv, The USSR was said
to have tound little backing from other
nations on the space committee for its
stand on unanimity,
® To draw attention away from their re-
cent senies of nuclear tests and  give
added emphasis to their claim of being
the leading proponent of peace. |
* To create a favorable atmosphere
within the UN for their forthcoming
proposals on nuclear test ban and dis-
armament questions, The feeling among
some UN observers 15 that the Soviets
are willing to lose a battle in the space
committee to win the war on these latter
fwo matters,

The 24-nation draft resolution, which
was approved unammously by the Poli-
tical Committee—to which the space
committee  reports—incorporated  the
fnl]qm'illg puinh:

o International law, mcluding the UN
Charter, applies to outer space and
celestial bodies. ETHI{‘L' 15 free for L':n.;'[}hu-

Comsat Launch Plans

Washington—National Aeronautics and
Space Administration last week released
the schedule for 10 experimental com-
mumcations  sutellite  launchings. The
| timetable is:

Second quarter, 1962—American Tele-
phone & Telegraph Co. Telstar, followed
by a NASA-Radio Corp. of America Re-
lay satellite.

Third quarter, 1962—Relay.

Fourth quarter, 1962—Relay, followed
by Telstar, NASA-Hughes Aircraft Co.
Syncom, and another Telstar launch.

First quarter, 1963—Relay, Syncom.
| Second quarter, 1963—Syncom.
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ration and use by all nations in accord-
ance with international law and celes-
tial bodies are not subject to national
ﬂplgmpriatitm bv claim of sovereignty.
® Data on space vehicles placed in orbit
or launched on deep probes will be
{urnished promptly to the Committee
on the Peacefu]l Uses of Quter Space
for registration. The UN Sceretary-Gen-
cral is requested to maintain “a public
registry” of the information provided.
In the original four-power (U.S., Aus-
tralia, Canada and Italv) draft, the data
would have been forwarded to the See-
retarv-General.
e Earlv and comprehensive study  of
measures to advance the state of atmo-
spheric science and technology so as to
rovide greater knowledge of forees af-
}rcting climates and the possibility of
large-scale weather modifcation. Work-
ing through the UN’s World Meteor-
ological Organization, the space commit-
tee hopes to develop existent weather
forecasting capabilitics and help nations
make more effective use of these capa-
bilities through regional meteorological
centers.,
e Satellite communications, on a global
and non-discriminatory basis, 1s to be
pursued through the agency of the In-
ternational Telecommunications Union
(ITU), with the ITU at its 19635 meet-
ing requested to make allocations of
radio frequency bands for space com-
munications activities. The space com-
mittee also will ask the Expanded Pro-
gram of Technical Assistance and the
UN Special Fund, in cooperation with
the I'T'U, to assist nations in a survey
of their communications requirements
and the development of domestic facil-
itics necessary for active participation in
such a space communications svstem.
On the last two points, the 24-nation
draft differed from the four-power reso-
lution in the substitution of the Waorld
Meteorological Organization and  the
International Telecommunications
Union for the Secretarv-General. Am-
bassador Charles W. Yaost, U. 8. Deputy
permanent  representative.  said  that
these changes were made “at the sug-
gestion of a number of delegations
which considered that studies of the
technical nature envisaged should most
appropriately be under the direction of
the specialized agencies involved.”

NMew Members

The 24-nation resolution also called
for the addition of Chad, Ghana, Mon-
golia and Sierra Leone to the space
committee. Ghana declined the mvita-
tion and Morocco was substituted n its
place. The original four-nation draft had
called only for the addition of Chad and
Nigeria.

The revised draft called upon the
space committee to meet not later than
Mar. 31, 1962, to carrv out its original
mandate, to consider the activities pro-

poscd in this resolution and to study
and report to the General Assembly on
the legal problems which might arise
from the explomtion and use of outer
space.

Both resolutions were expected to be
forwarded to the UN's General Assem-
blv either late last week or carly this
week, where approval of both was pre-
dicted by UN observers. The Political
Committee 1s a committee of the whaole,
and the nations who vote in this group
are the same nations that will vote on
the drafts in the UN's General Assem-
blv,

Nuclear Tests Were
Profitable to Soviets

Washington—5oviet Russia’s  recent
serics of about 30 nuclear explosions n
the atmosphere mvolved  considerably
cleaner  devices  than  cxpected  and
represented Ysubstantial progress.” par-
ticularlv in improving vield-to-weight
ratios of weapons in the megaton range,
the U.S. Atomic Encrgy Commission
sand.

Meanwhile, Soviet Premier Nikita
Khrushcheyv said in Moscow that Russia
has “bombs stronger than 100 mega
tons,” and added: “We placed Gagarin
and Titov in space and we can replace
them  with other loads that can be
dirccted to anv plice on carth.”

ALC said the fssion vield in compari-
som to total vield of some of the large
weapons i the series “is lower than
achicved in their previous tests. Of
spectal interest 1s the small fssion vield
of the 55-60 megaton test conducted
on Oct. 50.7

Total fssion vield for the series is
estimated at about 25 megatons out of
a total vield of about 120 megatons,
AEC said. This probably means that
fission triggers for bombs and warheads
that gain most of their vicld from the
fusion reaction have been  decrcased.
In previons ULS. and Sovicet tests, ap-
proximately 50% of the total force came
from the fission reaction. This also
means the Soviet series will produce
far less fallout next spring than had
been predicted before.

Significance of the Soviet develop-
ments to the security of the U.S. s
still being evaluated, AEC said, But 1t
said there s “no reason to believe that
the balance of nuclear power has been
changed to favor the Soviet Union. This
balance depends not only on nuclear
technology but also on numbers  of
weapons available and effective svstems
of delivery,” AEC said.

The U.S. last week exploded a low-
vield (less than one megaton) deviee
underground. It was the sixth explosion
announced since the U.S. resumed
tests two weeks after the Russian series
began on Sept. 1.
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Contract Is Awarded
For Michoud Service

Washington—Mason-Rust  Co., a
combination of two frms, has been
awarded the housckeeping contract for
the Michoud Operations facility near
New Orleans, La., where three large
vehicle stages will be produced for the
National Acronautics and Space  Ad-
ministration. Estimated annual cost for
the supporting services contract 1s 51,25
million,

Parent orgamizations of the combing
are Rust Engincering Co. of Pittsburgh,
Pa., and Mason and Hanger-Silas Ma-
son Co. of Lexington, Kv. Mason-Rust
will provide  transportation,  sccuritv,
fire protection, photo, medical, food,
communications, custodial, plant main-
tenance and repair, engincering, messen-
ger, mail, refuse disposal, printing and
utility services for the three separate
production contractors which will oc-
cupv the plant.

NASA was expected to announce the
winner of the Saturn S-1B contract late
last week, and the Raft nuclear stage
contractor will be chosen earlv next
vear. These two contractors will occupy
Michoud with Chrysler Corp., which
won the Saturn 5-1 contract.

NATO Hawk Output
To Begin Next July

Paris—Production of Army-Ravtheon
Hawk air defense missile by West Euro-
pean NATO-sponsored combine now is
slated to get under wav in July of next
vear,

New production schedule represents
slippage of some nime months. {’rr:-gmm
presently involves expenditures of over
$500 million, most of which is being
put up by European NATO countries
involved: Belgium, France, Germany,
[talv and Tolland.

NATO Iawk program currently in-
volves 26 Hawk battalions. Based on
probable cost of 520 million per bat-
talion, over-all program will amount to
S520 million, All but two of the bat-
talions will be built by European com-
bine, Societe Furopenne de Telegnid-
age (STEL). Two battalions will be
assembled this spring in Europe ont of
U. S. supplied kits.

Breakdown of national involvement
is as follows: West Germany, nine bat-
talions: Ttalv, four; France, Belgium and
Holland: three each.

Balance of four battalions—represent-
ing some $80 million in hardware—will
be distributed by U.S. under military
assistance program, U.S. Anancial in-
volvement in the 22 battalions for the
five NATO countries is only $35 mil-
lion out of total cost of $440 million
for the 22,
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No. 3 X-15 Is Ready
For First Test Flight

Los Angeles—First flight of the No, 3
North American X-15 with a newly de-
signed Minncapolis-Honeywell adaptive
comtrol svstem will be made as soon as
rain-softencd Rogers Drv Lake at Ed
wards AT'B, Calif.,, hardens enough to
bear the aircraft’s skid-tvpe landing gear.

The lake surface has been softened
by recent mains, halting the X-15 Hight
program. [f it does not dry soon, a
captive flight aboard the Boeing B-52
carrier aircraft mav be made to check
N-15 svstems.

The No. 3 aircraft was partially de-
stroved by an explosion in the propel-
lant svstem June 8, 1960, It was rebuilt
bv North American and returned to the
joint NASA-USAF-Navy project last
September, It was never flown before
the explosion.

The fArst mission will be flown by
NASA Test Pilot Neil Armstrong. Per-
formance peaks will be limited to 2,400
mph. and 75,000 ft. altitude. Because
the mission 15 intended primanly as the
first X-15 flight test with the adaptive
control svstem (AW Nov, 20, p. 95),
engine power will be limited to 50% of
its 57,000-1b, rated thrust during the
104-sce. powered fAight segment. The
entire flight will last nine minutes.

Except for a 250,000-ft, design alt-
tude flight, most future high altitude
X-15 flights will be made by the No. 3
aircraft. It will also be used to test new
sVstems.,

RAF Orders AS-30

Missiles From Nord

Paris—Nord Aviation marked its first
export order for its AS-30 air-to-ground
missile with a $14 million order placed
bv Roval Air Force.

The Nord missile 15 a competitor of
the Martin Bullpup. The AS-30 travels
at supersonic specds and can be fred
from aircraft traveling supersonically at
the time of launch, Body length is 11,5
ft. and range is about seven miles.

The AS-30 currently is being mass-
produced by Nord for French air
force use as well as for other possible ex-
port markets. Nord hopes to capture
much of the European market for air-
to-surface missiles from Martin.

Nudets Contractor i

General Electric has been selected by |
Air Foree FElectromic Svstems Division
to develop new nuclear detection system
(477L), known as Nudets, which is in-
tended to pinpoint site of any nuclear
detonation within the continental U. S.
Dresser Industries will be a major subeon-
tractor on the program.

34

PERT Contract

Air Force Electronic Systems Division
is seeking companies experienced in Pro-
pram  Evalnation Review Technique
(PERT) for a short-term contract to as-
sist it in applying PERT to some of its
command and control svstem develop-
ment programs.

Defense Gets Protest
On N.Y. Contract Loss

Washington—New  York's  congres-
sional delegation last week protested
what it called the “staggering decline”
in the state’s share of militarv procure-
ments, from 12.5% i the third quarter
of 1960 to 8.1% for the same period
this vear.

This was a cut of $243 million, or
0% . Air I'orce contracts dropped 635%.,

In a letter to Defense Secretary
Robert S. McNamarn, the delegation’s
steering committee, headed by Rep.
Emanuel Celler (D-N.Y.). declared
that the situation *is truly shocking
when read in relation to the statistics
reflecting the increasingly dominant role
plaved by the state of Califorma in
these procurements.” Califormia’s allo-
cation rose from 22.5% of the total in
the third quarter of 1960 to 23.7% for
the third quarter this vear.

Air Force contracts of S625 million
to California during the Julv-September
perniod this vear compared with $96.5
million for New York,

Although a substantial amount of
prime procurements are subcontracted,
the Celler committee commented, “it is
not unreasonable to assume hrms proxi-
mate to the area of vast spending do
gain and will continue to gain bv a
mere fact of proximity.”

New York's steadv decline in defense
Fusiness following the Korean War was
halted in mid-1959 after a vigorous cam-
pmen by its congressional delegation.,
While New York’s share of defense con-
tracts declined from 18% in 1951 to
11% in 1959, California’s portion in-
creased from 13% to 219,

News Digest

I'red Korth, a Ft. Worth, Tex., at-
torney and businessman, has been ap-
pointed secretary of the Navv hy Presi-
dent Kennedy, to succeed John B.
Connally, Jr., also of I't. Worth, who
will run for governor of Texas. Korth,
32, formerly was assistant Armv secre-
tarv and served as an Air Force lieuten-
ant colonel in World War 2.

General Dynamics Atlas 5-F flew suc-
cessfully over the Atlantic Missile Range
last week, ejecting a pod containing 28

simulated nuclear fuel cores to test the
effect of wall-thickness on the rate at
which the cores burmn on re-entry. Two
earlier experiments have tested the ef-
fect of configuration on re-entry heat-
ing. Cores were designed by Martin
Marictta Corp. for Atomic Energy Com-
mission. Air Force Special Weapons
Center was test coordinator.

Elliot Mitchell has resigned as assist-
ant director of Manned Space TFlight
Programs for Propulsion, MNational Aero-
nautics and Space Administration, to be
an independent consultant. He had
been a Navy and NASA propulsion
manager 19 vears.

First Minuteman facility at Vanden-
berg AFB, Calif., has been tumed over
to the Air Force by the Armv Corps of
Fngincers. Initial turnover included
two launching silos and a launch center.

USAF-Lockheed Discoverer 36 was
successfully orbited with a University of
Mlinois upper atmosphere radio propaga-
tion experiment aboard as well as the
Oscar 1 amateur radio satellite. The
propagation expenment pavload consists
of a 100 milliwatt transmitter sending
on 20.005 mc, and 40 mc.

Control system and ground guidance
of Army's Western  Electric-Douglas
Nike Zcus anti-ICBM were successfully
tested at White Sands Missile Range
in a launch with an inert jet-head motor
m the fnal stage. The missile was
launched from an above-ground rail-
tvpe launcher used in development tests
:“H'I Er]rrEE‘E]&' L‘H{."{:Htﬂ[] mancuver come-
mands. Also evaluated in the test were
the missile aerodvnamics, structures and
the frst two stages of propulsion.

Civil Acronantics Board last week
granted Fastern Air Lines authority to
operate the Toronto-Flonda route and
authorized Mohawk Airlines to operate
single-plane  service  between  Toronto
and upstate New York cities. American
Airlines was given permission to sus-
pend  service between Toronto  and
Buftalo,

Last USAF-Martin Titan 1 research
and development missile was launched
over the Atlantic Missile Range last
week. Forty Titans have been fired
from Cape Canaveral as Titan 1 test
shots since Feh. 6, 1959. Five more
have been launched there as Titan Ms—
testbeds for components of the Titan 2,
One has been fired from Vandenberg
AFB, Calif., as 2 Titan 1 and one as a
Titan M to check ont Titan 2 silo.

Brown & Root, Inc., of Houston,
Tex., has been awarded a $1.5-million
contract for architectural and engineer-
ing design of NASA Manned Spacecraft
Center near Houston,
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AIR TRANSPORT

CAB Plans to Expedite Merger Hearing

National-Continental proposal will test whether—

or to what extent—Board will foster realignments.

By Glenn Garrison

New York—National Airlines-Continental Airlines merger proposal 15 ex-
pected to receive an expedited hearing before the Civil Aeronautics Board
and possibly to be processed by the Board within nine months or a year.

The proposal, filed last week in the form of an initial agreement between
the two carriers, calls for the merger of National into Continental, with the
surviving corporation to be Continental.  However, the name of the merged
company will be “National-Continental Airlines, Inc.,” under the proposal.

Strongly signihcant to the airline in-
dustry in the case will be two major
points: attitude toward mergers of the
CAB as a whole, and whether the
National-Continental proposal fits CAB
critenia for merger. Board Chainman
Alan 5, Bovd has publiclv encouraged
further mergers by domestic trunklines
as probably the best solution to the
problem of overcompetition, though he
made it clear he spoke for himself and
not the entire Board. Bovd said merg-
crs should be in the public interest,
should leave a reasonable degree of
competition, should result in better
integrated route structures and sounder
financial condition for the surviving
carricrs (AW Nov. 6. p. 37).

The National-Continental proposal
is expected to be opposed by at least
some major carriers, and whether it
meets the above conditions is likely to
be a point at 1ssue n the case.

Bovd told Aviation Week the pro-
cedures probably will be expedited in
the case, and he estimated the time in-
volved as possibly about nine months
to a vear. The two carriers, in their
merger application filed last week, said
the application was being filed prior to
approval by their respective boards of
directors of a definitive agreement m
order that preparations could be made
for an expedited hearing. An expedited
proceeding will be requested, thev said.
as soon as a definitive agrcement has
been filed.

Every effort will be made, the car-
riers said, to conswmmate a dehnitive
agreement within 60 davs,

Under the proposal, G. T. Baker.
chairman of the board of National Air-
lines, becomes board chairman of the
new airline. Robert F. Six, president
of Continental, becomes president of
the combined carricr. R. E. Wieland,
president of National, becomes first vice
president of the new carrier and assist-
ant to the chairman of the board.

Holders of National common stock,

under the agreement, will receive 13
shares of Continental stock for cach
share of National.

Both carriers last week were with-
holding further details of the probable
hinal arrangement, but  financial  and
airline circles were speculating about
some questions concerning the plan:

o Importance of Chicago-to-the-East
route for the combined airline. Conti-
nental has filed for route extension be-
vond Chicago. Without this extension,
the new carrier would have a peculiar
gap in its route structure: It would
flv from Chicago to the West Coast,

Northeast Aid Cleared

Washington—=U. 5. District Court of
Appeals here, in a 2-1 decision, last week
refused to block Hughes Tool Co. from

eranting  emergency  financial  aid  to
Northeast Airlines to save the carrier
from possible receivership.

The decision may also clear the way
for stock contral of Northeast by Hughes
Tool and an ultimate merger of the air.
line into TWA, The case was brought
into court by Eastern and National air-
lines on gronnds that the Civil Acro.
nautics Board acted illegally in authorie-
ing the airline to accept interim Anancial
hielp, while the Board had not deter-
mined whether Hughes already  owns
Northeast.

In granting Hughes authority to lend
Northeast the money it needs to operate
during the Florida tourist season, the
Board noted that it assumed giving assist-

ance to Northeast could result in control
by Hughes Tool. During hearings pre-
ceding the CAB decision, a Hughes Tool
representative said  that Hughes Tool
wonld not be interested in extending aid
to Northeast unless it could gain control
of the airline. Late last week, Northeast
and Hughes Tool were discussing a finan-
cial aid plan.
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from the West Coast to the Southeast
over the southermn trmscontinental
route, and along the Fast Coast from
Florida to Boston, but would have no
connection between the Northeast and
the Midwest. \With such a route exten-
sion, it would have two transcontinental
rontes. It was felt that National-Conti-
nental Airlines would be sure to push
for the route extension and would surcly
be stromglv opposed.

e Mixed flect the combmed camer
would operate. In addition to piston
equipment, this wonld include Conti-
nental Bocing 707-120s. 720s and
Vickers Visconnts: National's contribu-
tion would be Donglas DC-8s and
Lockheed Electras. National presently
has turbofan DC-Ss on order. An equip-
ment shuffle wonld secem to be a possi-
bility.

e Disposition of 400,000 shares of Na-
tional stock now held by Pan American.
PanAm has, by CAB order, submitted
a plan which ealls for disposition of this
stock not later than Julv, 1964, Bureau
Counsel of CAB has recommended
agamst this plan however, and it seems
likelv that CAB will order PanAm to
divest at a date considerably  earlier
than 1964,

® Debt position of the merged carrier.
Both have high debt ratios. and merger
would simply combine the obligations.
The new carrier will be bigger, but not
immediatelv stronger financially,

Initial stock market reaction to the
proposal was a National gain of one
point and a Continental loss of a frac-
tion. This, in part, was a market at-
tempt to bring prices of the stock in
line with the merger terms.

National's creditors, according to f-
nancial sonrces, appeared more enthusi-
astic about the plan than Continental’s,
and the market reaction tended to sup-
port this pattern.

The multiple cquipment problem of
a combined National and Continental
could possibly be solved by re-cquipping
with a medium- or short-range jet to
replace the turboprops, and industry
sales teams arc alert to this possibility.
Trade-in arrangements mizht be vital to
such a transaction. National has openly
expressed interest in the Sud Caravelle
and Six of Continental was one of the
first airline presidents to show nterest
in the General Electric-engined Cara-
velle. Six has expressed interest also in
the BAC 111, but British Aircratt Corp.
doesn’t regard Continental as a leading
prospect for orders. Another contender
could be Boeing 727 or 720B.

General FElectric at one point was
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ROUTE SYSTEMS of National und Continental would, if merged, result in an airline with 13,397 unduplicated route miles.

willing to take Electras in trade to sell
Caravelles but mav not now be so will-
ing. Douzlas and General Eleetrie plan
to semed i oa sales team to the airlines
late this month, and BAC s L‘.‘-.'.pl:::‘.'l-:.‘t]
to make new proposals in light of the
possible new route svstem,

As far as relicving the problem of
overcompebition is concerned, some ob-
servers note that a National-Continental
merger wonld have limited effect. The
two  carriers compete only over the
Houston-\West Coast scoments,  both
carriers having recentlv been awarded
those routes under the southern trans-
combtinental ronte decision.

Natiomal's sontherm  transcontinental
route has enabled the airline to tum
the comer from a recent heavy loss
posthion. Inangurated last June, it con-
nects the West Coast and castern aero-

space industrics and projects (AW Oct.
23, p. 38). This route would certamly
be a prime asset to the combined airline,

As to how the merger would nnprove
the revenues of the individual carriers,
one factor 15 the basic scasonal differ-
ence between their systems, National's
peak 1s m winter and Continental’s in
summer. For example,  Continental
Aew 90,303,000 revenue passenger miles
m July, 1960, and 70,727,000 in Janu-
arv, 1961. National's respective totals
were 50,548,000 and 97,135,000, How-
ever, these figures do not take m ac-
count the sontherm  transcontinental
route, which has changed the seasonal
charactenistics somewhat. But presum-
ablv the seasomally balanced route sys-
tem of a merged carrier would permit
more ceomonucal eqpment use

As to who wonld exercise dav to dav

Saven to Quit

mnion effort to prolone his stay in office.

ALPA by June

Wishington—Clarence N. Saven, president of the Air Line Pilots Assti., blunth
declored last week that he will resign not later than June, 1962, and refuse any

This decision will not be reversed Saven told Aviation Week here, even if a
draft is organized by a majority of the union’s 14,700 pilots. The question of who
will succeed Saven is to be settled at a May 29 board of directors meeting called
after the imcumbent asked to be relieved of ALPA's presidency (AW Nov, I':.;];-, 38,

Saven sad that becanse he “did not want to choose his own  successor” and
becanse he wanted to ensure an orderdy transition for the next ALPA administration,
he elected not to resign in orthodox fashion. Had Saven stepped down prior to the
calling of the board of directors mecting, Capt. John Carroll, the union’s first vice
president, would have assumed the presidency sutomatically under ALPA's consti-
tution. Offices of frst vice president, secretary and treasurer of ALPA, as well as its
presidency, will be filled by elections scheduled for the May meeting.
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control of a merged airline, some ol
servers feel the recent retirement of
Baker as president of National is a
clue. Baker resigned in favor of Wie-
land, who is his nephew.

Present combined fleet of the two
carniers totals 76 arrcraft, including four
DC-8s, ive 707-120s and 720s. 14 Flec-
tras, 13 Viscounts, 13 DC-7s and TBs,
nine DC-6s and 6Bs. six Convair 440s.
tour Lockheed 10491 Constellations,
and eight DC-35.

Net worth of the two airlines is $50.-
035,200, divided $25.046.206 National
and 524,992 000 Continental. National
assets of 597,405,000 and Continental's
579.908.000 total S177.313.000.

Merger would provide a total un-
duplicated route mileage of 13,397, of
which 6,582 represents National's svs-
tem and 6,515 represents Continental's,

National's debt at June 30, 1961,
totaled $52,211.852, of which $10,653.-
846 was in bank debt due in its cur-
rent hscal vear.  Of the remaining, long-
term debt, S30.769.251 was in notes
pavable to banks, S10,288,000 was in
convertible  subordimated  debentures,
and $300,775 was in other obligations,
Continental’s debt as of Dec. 31, 1960
totaled 552,643,555, of which $6.453.-
449 was due this calendar vear and
presumably has heen paid. Total lTong-
term debt for the two carriers, there-
tore, stands at 587,718,112,

National's operating revenues for the
fiscal vear ending June 30, 1961 totaled
563,951,075, Continental’'s 1960 oper-
ating revenues totaled S61.047.583.
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Industry Group Predicts 1961 Loss
Of $30 Million for 11 Trunklines

Washington—Air  Transport  Assn.
last weck warned that the domestic
trunkline industry mav end 1961 with
a nect loss, after taxes and interest, of
S30 million for the vear.

The estimate was based on the fact
that of the 11 trunk carners, four ar-
lines—EFastem, Trans World. Northeast
and National—-will record losses that
would outstrip net carmings cxpected
to be shown by the other trunks—
Amernican, Bramiff, Continental, Delta,
Northwest, United and Western., The
mdustry loss would be the highest in
commercial aviation lustorv.

Earnings Slip

Previous high loss was $20.2 million
reported in 1947, Since 1948, when
the loss was $4.9 million, the industry
has shown a consistent profit, although
last vear net carnings reached a bare
51.2 million.

Trunkline revenues in 1961 will
reach $2 billion, according to the esh-
mate. This represents an increase of 45
over 19@0. Operating  expenses  thas
vear climbed 6.1% to slightly over $2
billion,

Revenue passenger miles for the vear
are estimated at 29.5 hillion, a 1.1%
risc over the previous vear. Coach
traffic accounted for 37% of the total
in 1961, compared with 49% m 1960
and 13% 1n 1959.

Available seat miles rose by only
7.7% to 52.9 billion, despite the addi-
tion of 150 turbine-powered aircraft to
the industrv. Normal capacity mcrease

ol

in the past has ranged from 12% to

22% annually.

Traffic Growth Decline

The decline in revenues was attnb-
uted bv ATA President Stuart G. Tip-
ton to the sharp dechine o passenger
trafic growth and a substantial diver-
sion of passengers from first class to low-
fare coach service.

The number of passengers carried by
the trunklines dropped 2.2, while the

Caravelle Deadline
New York=Trans World Airlines has

decision on whether it can go #head with
its order for 20 Sud Caravelle jets. The
order, announced last September, was
conditional on TWA's being able to work

been given additional time to muke a firm I

out financing for the S100-million pur-
chase. Decision deadline was Dec, 17
(AW Dec. 11, p. 42). but Sud has now
extended this into 1962, Order involves
the Caravelle 10A model.

total of local service passengers carried
climbed 14.3% . The number of heli-
copter passengers declined 9.29%, while
passengers handled by Ul 5. flag inter-
national wrlines rose 3.9%. Passengers
handled by Alaskan carniers  remained
about the same while the volume moved
by imtra-llawanan airlines dropped a
sharp 11%.

In the total scheduled airline mndus-
trv, the number of passengers carned
fell 17% , but revenue passenger miles
mereased 2.5% . Freight ton miles were
up 13% ., U. 5. mail ton miles rose 22%
and cxpress ton miles rose 51%.

The entire industrv's safetv rate for
the 11 months ended Nov. 30 was 52
fatalitics per 100 million passenger
miles, compared with .62 for the first
11 months of 1960 and .56 for the en-
tire vear of 1960.

Jet Orders

As of June 30, 1960, U. S. carners
were  operating 5304 turbine-powered
transports, compared with 429 at the
end of 1960, During the last halt of
1961, 67 turbojet or turbofan aircraft
were  scheduled  for deliverv.,  Orders
have been announced for 60 more jets
m 1962 and 40 mm 1965.

The ATA report said that jet revenue
passenger  miles  accounted  for more
than 509 of the total domestic trunk
and mtermational passenger miles for
the vear ended June 30, compared with
265 in the same period of the previous
vear.

Emplovment m the entire mdustry
reached a total of 171,000 persons this
vear and annual industry pavroll now
exceeds S1 hillion, the ATA smd.

American Submits

New Fare Formula

Washington—Amcrican Airlines pro-
poscs to increase its revenues by redue-
g first class and increasing coach Fares
B0 iﬂﬂg'l';lllgl.' rontes lll!dl.'r | f”ﬂ”lllﬂ
recently submitted to the Civil Aero-
nmautics Board.

Meanwhile, the Board has voted to
suspend until Mar. 14 a series of trans-
continental jet excursion fares planned
bv Trans World Airlines, Continental
Air Lines, United Air Lines, Amcernican
Airlines and Northwest Airlines. Board
members also are completing a hnal
studv of a variety of fare proposals (AW
Dee. 4, p. 38) and is expected to issuc
a fare policv statement this weck.

American, describing the continuing
shift of airline passengers from  first
class to coach serviees as “a principal
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Washington—=Opposition of U.§. fag
carriers to foreign airline competition on |
North Atlantic rontes could block am
attempt by this conmtry to participate in
the European Common Market a Scan.
dinavian  Airlines Svstem execntive said
last week.,

Wiarren E. Kraemer, first vice president
ol SAS, criticized what he called the
“pressure’” tuctics of UL 8. international
airlines objecting to bilateral air agree-
ments and UL S. interpretations of the
Bermuda Agreement principles.

He said that further efforts to limit
foreign competition might also resnlt in
Furope being turmmed overnight into a
cabotage arca. This would legally prevent
any UL 8. carrier from carrving passengers
within FEurope. Kracmer sad: “This s
not to be ignored and is in the offing.”

Kracmer termed present North Atlan-
tic fares “ridiculons,” and called for a
greater cftort among all intermational car-
ricrs to reduce them. Fares have not been
reduced because of the International Air
Transport Assn. cartel, he said. The
industry’s present problem of excess scat
capacity over the North Atlantic is of a
temporary natare and could readily be
solved by lowering fares to attract
higher volume of total trafhe for all car.
riers on the route, he said.

problem for all of the industry,” said
it favors a realignment of its fares in
this manncr:

e Reduce first-class fares about 5% and
increase coach rates by a hke amount
to narrow the present 540 difference
on transcontinental operations. For trips
exceeding 1,200 wn., ths  difference
should not exceed 525, the carrier con-
tends, since experience has shown high
customer resistance to the present price
differential charged for scating on the
same aireraft.

e For trips of less than 1,200 mu,
American  also  favors  narrowing  the
pricc spread, bnt did not snggest a
specihc amount. While there 15 some
consumer resistance to the present dif-
ference in thas area, 1t s not as great
as that on transcontinental routes. The
airline noted that  per-seat-mile  costs
are higher for short hauls and profit
margins are lower, and sad  that it
doubted that frst-class fares could be
reduced.

o All fares should be published m cven
dollar amounts to simplify tanff flings
and lower the costs of ticket accounting
procedures.

o “Unproductive cut-rate plans” should
be abandoned as illogical and incon-
sistent with suggested fare increase pro-
posals. The airline said it favored drop-
ping both the transcontinental excursion
farc plan and the vouth discount farc
plan.
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El Al Tests Group Fares as Traffic Builder

By Cccil Brownlow

Tel Aviv—E1 Al Isracl Airlines is tak-
ing a lead in the drive for lower fares as
the only long-range answer to the prob-
lem faced by an expanding industry
with an increasing number of seats to
fll.

In the interim £l Al is using a group
fare system, permitted it under a special
International Air Transport Assn, reso-
lution, as a short-term approach. Suc-
cess with these group charter flights
i filling scats that otherwise would have
remained emptv leads El Al to believe
in the drawing power and profit poten-
tial of moderate rates,

In the opinion of Gen. Efraim Ben-
Arzi, E1 Al managing director and a war
veteran of Tsracl’s war of independence,
lower fares are “the only wav to fill up
airplanes and  hght  the Av-by-nights.
Fven the governments should be con-
cerned with the margimal, on-off scason

business. It's bad for the airlines and
for the aviation industrv as a whole.”
He adds:

“If the IATA members would stop
trving to be smart all on their own . . .
stop trving to get a bigger slice of pie
for themselves and work to build a big-
ger pie, evervone would be better off.

“We can't go on the way things are
lwith major boosts in seat availability
without cemmmensurate traffic increases).
We're just thrashing water.”

No Subsidy

Although the majority of the airline
stock 15 government owned, Ben-Arz
emphasizes that there is no snbsidy in-
volved, and another ofhcial of the air-
line savs “if we can’t make money, we'll
sink.”

Optinustic about its own fature, the
airline 15 rapidlv eonverting to an all-
turbing operation, a project that may
necessitate new equipment orders. The
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POLITICAL DIFFICULTIES in the Middle East between Ismael and the Arab nations have
dictated El Al's route structures into Africa. Since flving over Arab lands would endanger
both El Al's aircraft and personnel, piston service to Central and southern Africa has
been routed through the Gulf of Aqaba, down throngh the Red Sea straits and then to
Silisbury and Johannesburg. With the advent of 720Bs on the route, however, the carrier
will fly to Ankara, Teheran, across the Persiomn Gulf and then to Central Africa. Fl Al
ofhicials contend that a faster aircratt, hike the 720RB, !.'rli[;lll' {‘ilﬁ.il‘li' strav across the nammow
Agaba perimeters where it would be in danger of being shot down. Wostern route. from
Tel Aviv to Benghazi or Tunis and then on to Kano, Leopoldville and Johannesburg s
enrrently being serviced by DC-7C equipment chartered from Sabena. The charter arrange-
ment with the Belgian carrier allows F1 Al the accessibility to North Africa that it might
not ordinarily be assured fying aircraft in its own markings. '
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carrier 15 planning extended scrvices to
New York and Europe in 1962, and is
searching for new market areas to tap,
possibly including South America.

Major Problems

El Al, the relatively new airhine of a

relatively new nation, must accept as a
wav of life a series of unique problems
and self-imposed restrictions—ranging in
scope from the dictates of religions
canon to the binds imposed by Isracl’s
hostile neighbors—that might cow some
of its larger competitors. These include:
e Routes must be carefully laid out,
sometimes at a compehtive disadvan-
tage, to avoid Aights over the terntories
of its immediate neighbors, which do
not formally recognize the existence of
Isracl, much less that of an Isracli air-
line, and are ready to Are upon any
mtruder.
® Religious law prohibits operation on
the Sabbath—from sundown TFridav to
dusk on Saturdav—or during high reli-
gious holidavs, a complication that effec-
tivelv trims 1 Al's flving vear to an
wverage of 290 davs.
®* Demands of religion also make it
neeessary to install two separate kosher
gallevs aboard each plane, one for dairy
products plus the utensils and plates on
which thev are to be served and another
tor meat produce, at a cost in pavload
of about onc-and-one-half tons per air-
ciaft.
s Iil Al, as a national airline, must make
its  purchases within Israel whenever
possible, although sometimes at a cost
seven-to-cight fimes greater than what it
wonld have been required to pav for the
same atem had it been  purchased
clsewhere, Currenev regulations under
which El Al reeeives the official rate of
LS50 Tsrach pounds to the U, S, dollar as
opposed to over two pounds on the
open market also cuts into its actual
revenue,

Other Problems

The range of problems extends on
downward to such matters as recogniz-
mg that the majority of the steward-
¢ss candidates, most of whom received
a substantial portion of their npbringing
in the atmosphere of a pioneering new
nation fighting for its existence or in the
cencentration camps of a0 Nazi Europe,
must undergo extensive training to meet
El Al standards and needs.

This tiny nation of the Middle Fast
also is well off the traditional heavy
lanes of air travel, and outwardly the
existence of a national airline would
scem to be more a matter of prestige
than of profit.

Yet, Kl Al is making a respectable
showing—a profit of about $270,000 in
I"iscal 1960761 as opposed to $30,000
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To Mairobi & Juhannesbuni

EL AL will make twice-a-week round-trip flights to Frankfurt next summer, marking its first entry into that mternational terminus, Flights
to Istanbul will be stepped up from three to four a week; to Rome from five to seven; to Zurich from three to four; to Amsterdam from
one to two: to Pars from five to six nander a new agreement concluded last month.

the previous vear when it had no turbo-
et transports of its own—and its ount-
look seems bright, barning, of course,
a tourist-upsctting increase of tension
me lurope or i the Near or Naddle
Iast.

The reasons for this success are varied,
mclading tight mamtenance and oper-
ational schedules, a high utilization of
arrcraft within its 290-dav  framework,
a strict, no-excess allocation of man-
power and a high per capita production
—the third highest among IATA car-
riers last vear on similar routes.

Possibly as important is the well ap-
preciated  fact here that persons of
Jewish faith tend to favor El Al for sen-
timental reasons and will seleet 1t over
other carriers whenever possible.  Re-
ferring to the fact that El Al and Acr
Lingus (AW Oct, 2. p. 38), cnjoved
more success than most on their trans-
atlantic routes last summer, one official
here savs:

“The Jews and the Insh tend to nde
their own national airfline, if possible,
no matter where they live now, This
tendeney may not be so great in other
peoples.”

Another factor is that Isracl, as the

land of the Bible and home of Judaism
and Chrishianity, 15 proving to be a
strong magnet for pilgrim and ordinary
tourist alike. Tounst trathe to Isracl
has been clhimbing at a mte of 20-25%
a vear, reaching a total of 135,000 per-
soms last vear, Most of these came by
air and, of those who fiv. El Al carries
an estimated 35-60% of the total. Over-
all, IZ1 Al boarded 122,155 passengers
m Fiscal 196061 as opposed to 100,
376 the previous vear and 40,451 1n
1956/57.

Menachem Cohen, the carrier’s dep-
uty commercial director, estimates that
95% of El1 Al's trafhc—transatlantic,
Furopean, Nddle Eastern and African
~has Ismael as its himge.  “Our pure
Furopean traffic,” Cohen savs, “is really
verv small, A passenger mav Ay to
London first [from the U. 8.] and spend
a week there, but then he will come on
over to Isracl. . . . If our share of incom-
ing and outgoing trafiic from Tel Aviv
drops much below 55-60%, we start
screaming.

To maintain this average by matching
or exceeding the services offered by its
compctitors is one of the primary rea-
sons behind El Al's swing to an all-
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turbine operation at an accelerated pace.

The last two Lockheed Constellations
on hand were retired on Oct. 15 at the
close of the summer schedule, and two
of the aithine's four Bnstol Britanma
300 turboprop transports will be phased
out wath the beginning of the summer
schedule on June 1. Their successors
will be two medimm-range Bocing 720Bs
(AW Dec. 4, p. 41), over the majonty
of the European routes. The 720Bs,
one scheduled for delivery i March,
the other in Mav, also will take over
IE1 Al's once-a-week service to points n
Africa which are now serviced on a
charter hasis for F1 Al by Sabena Bel-
aian World Airlines with Douglas DC-
7C piston equipment.

To avoid hostile Aral territory around
I[srael’s frontiers, and because of the
aircraft’s range limitations, the DC-7C
now fies a tortuous course over this
ronte by way of Tums or Hungh;mi:
Kano, Nigeria, and Leopoldville. The
720B, with greater range, must also fol-
low a circuitous course, skirting Syria,
Irag and Saudi Arabia by way of
Teheran, then over the Arabian Sea to
Nairobi, Kenva.

From the commercial point of view,
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Boeing 727 Transport .I'u Undergo Cﬁnnges

Wind tunmel test results have dictated engine location changes in the Boeing 727 trans-
port. Top engine inlet has been moved forward to a position parallel with the other two
engines. Inlet cowl has been straightened from an aft-slanted position and the top leading
cdge of the vertical fin has been redesigned (AW Dec. 11, p. 40),

however, the 720B's zig-zag course is a
“Togical™ one, lunnlm? to Cohen, since
X1 Al has passenger rights at both Te-
heran and Naarabi,

The third of three Boeig 707-420
transatlantic jets will be delivered earls
next vear and nbihized v bolstering Tel
Aviv-Noew York service, both direct and
via Europe.

The two Britannias stll in use—and
these mav be retired after next summer's
schedule 15 complete—will augment the
720Bs" Furopean  schedule and  be
pliced on flights into nearby Nicosia,
Cyprus, and to Istanbul. ]"In;'n. alsa will
be used for nom-scheduled and aroup
charter flights although, probably, not
across the Atlantic.

While 720B and 707 crews will be
qualihed to flv cither aireraft, Britannia

pilots will not be available for service
aboard the Boeings, which normally

serve New York, and crew ticups for a
single turboprop flight to the U. S, conld
be prohibitive for an airline with a total
of 1,955 emploves, including 587 lo-
cated in overseas branch offices,

Mimimum use of the Britannias next
summer is largely dictated by the compe-
tition stemming from the other interna-
tional airlines flying into Tel Aviv on a
regularly scheduled basis. OFf the 10
{ﬂIIII_}L[ll‘HL CAarriers, Nine are usmg pure
jet equipment on their Isracli schedules.
The tenth carrier, KLM Roval Dutch
Airhines, serves Tel Aviv with Lockheed
Flectra turboprop equipment.

In its 1962 summer schedule begin-
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g June 1, and with three Boeing 707-
4+20s in place, 1 Al will accelerate its
schedule to the UL S, to nine round-trip
ﬂlg'flh per week as opposed to last sum-
mer's }ngh of seven, including one 10 hr.
50 min. nonstop run on the 3.600-m;
leg from New York to Tel Aviv,

l'.'}ntﬂmng, flights—and all but the
pnece-a-week c]rru:t New York-Tel Aviv
run—avill be channeled through Furo-
pean ports, including Rome, Paris, Lon-
don, Amsterdam tnd Athens.

European Stops

Maxmiom number of Furopean stops
on anyv one transatlantic flight 15 two,
with the primarv idea of picking up
rather than off-loading passengers after
the E‘:m]iﬂl‘lhuh '-..-rlﬂl‘f revenuge- ]:lrmlltf'-
mg legs  between  Ismael and  the
Contment.

Within Furope, El Al next summer
will hl;Ftl‘l twice-a-week round-trip ser
wce to Frankfurt, marking its hirst an
into this international terminus. It has
been scheduled imto NMunich on a regu-
lar basis for some time,

[Flights %o Instanbul will be stepped
up from three to four a week; to Rome

from five to seven: to Zurich from three .

to four; to Amsterdam from one to two:
to Paris from hve to six under terms of
a new agreement concluded last month.

The once-a-week nonstop flight from
New York to Tel Aviv, discontinued
during the winter schedule, was in-
augurated last summer after the arrival

of F1 Al's first two 707-420s. It proved

to be a popular success and was a factor
in the carrier’s transatlantic showing.
Tel Aviv-New York flights are not
scheduled for two reasons—prevailing
winds from the West would make such
an operation marginal and the passenger
demand is not sufhcient.

El Al began the flights with a limited
payload—115 passengers and no freight
as against its normal high-density 156-
scat version for the 707-420—but soon
found that it could remove most of the
restrictions.  The passenger limits were
moved back to 156, although there was
still no freight on board, and every
scheduled nonstop flight of the six-
month summer operation flew the ronte
without incident or diversion.

Load Factor

Throughout last summer, El Al re
mained on or near the top in trans-
atlantic load factors. which for a num-
bher of carriers were more often severe
than not. Taking the four middle
months of the summer schedule as an
example, El Al compiled the following
figures:
¢ June—liastbound, 80.7% cconomy
class as compared with an TATA aver-
age of 69.2%; 48.9% frst class as com-
pared with an average of 44%: over-all
total, 75.89% as opposed to an average
of 65.29%. Westbound, 67.3% econ-
omy class to an industrv average of
H0.1%; 38.9% first class ko an average
of 36.3%: over-all, 62.8% to 39.5%
K1 Al ranked third eastbound and hrst
westhound among the TATA carniers for
the month,

e July—Eastbound., 83.8%  cconomy
class to an average of 60.27%: frst class
63.2% to an average of 36.3%; overall,
50.7% to 56.6% . Westbound, 45.9%
cconomy to an average of 51.6%;
15.7% hArst class to an average of
33.7%; overall, 41.8% as compared
with 45.9%.

e August—Eastbound, 49.3% economy
to an average of 38.3%; 33.7% first
class to an average of 28.6%; overall,
46.9% to an average of 36.8%. West-
bound, 8§9.1% economy class to an
average of 71.3%; 52.4% first class to
an average of 35. T"}'# over-all, §4.1%
to an average of 66%. El Al was rated
fiirst in eastbound load factors for the
maonth.,

» September—Eastbound, 63.1% econ-
omy to an average of 38%; 35.1% first
class to an average of 36.4%; over-all.
39.6% to an average of 37.8%. Waest-
bound, 76.8% economy to an average
of 68.8%: 31.1% frst class to an aver-
age of 35%; overall, 70.2% to an
average of 65.1%. Again, El Al was
tops in ecastbound load factors.

(This 1s the hrst of two articles about
El Al Israel Airlines. The second will ap-

pear in a subsequent issue of AviaTion
WEEER.)
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de Ai*mnﬂn in Australia and New Zenfﬂnd—l‘nrt IV :

New Zealand Seeks Big Pacific Air Role

By L. L. Doty

Auckland—["ull development of South
Pacithe air routes with Tahiti as a kev
point and Australia, U.S. and Canada
as prime markets is the basis of New
Zealand’s future civil aviation policy.

Unlike Australia’s civil air  policy,
which is global in concept (AW Dec.
11, p. 43), New Zealand considers its
i transport role as essentially regional.
This plulmupln is backed by a growing
convichion  within m:urmmnt E‘lr{“'lu
here that New ?',t:ulm:l must soon exer-
cise 1ts prerogative as a political and eco
nomic power throughout the South Pa-
cific.

There 1s, 1in fact, some rmitition over
clams by the U8, to a number of
Pacihe islands mcluding the Tokelans.
Manthiki and Rarotonga, These and
other 1slands are cliimed by hoth the
LS, and New Zealand. and there s
discontent over what Noew Zealanders
comsicler the arbitrary use of manv Pa-
cific territories by the U.S, for snch
activities as satellite tracking.

New Zealand's commercial interests
extend westward throngh the Pacific to
North America. Although it 5 not
blind to the trade potentials of the Far
Iiast and Southeast Asi, New Zealand
does not consider itself as absolutely
related to Southeast Asia as does Aus
trali.

It describes itself as a leading mem-
ber of the South Pacific region, politi-
cally, economically and from the stand-
pomnt of defense and  technical and
admimistrative assistance,

Expansion Plans

Thus, New Zealand's civil air policy
is founded on national goals, since over-
all strategy calls for a 'ﬂ'ftng civil air
arm that |:|lrﬂh_]’-. and supports the cco-
nomic mterests of the nation. Plans
arc firm to activate this policy by ex-
}Hlldmﬂ air routes of New Zealand's
flag carnier, TEAL (Tasman Empire Air-
wavs, Ltd.), bevond the present island-
hopping “Coral Route” between Tahits
and New Zealand and the Tasman Sea
nperation,

The ultimate goal 15 a network of
routes which will include Fip, Samoa.
Cook Islands, Tahiti, Honolulu and
terminal points in Vancouver, San Fran-
cisco and Los Angeles. The proposed
svstem will, of course, create new com-
petition on Pacific travel but it will also
produce the prospect of a well rounded,
three-class air  transportation  service
thronghout the Pacific.

This service would include the long-
haul transpacific services provided by

Pan Amernican World Airwavs: TAL the

French airling: and Oantas Empire Air-
WiV, |:|'.{.q|:m il operations would be op-
crated by TEAL, those planned by TAI
(AW Nov. 6, p. 43) and, on a smaller
scale, by South Pacific Air Lines. Short-
haul feeder services are now being con-
ducted by such airlines as Fiji Airwavs
(AW Nov. 13, p. 47). Tawaiian Airlines
(AW Nov. ]ﬁ, 1959, p. 43) and Aloha
Airlines (AW Mar, 21, 1960, P. 43)

Kev to such an operation is Tahiti.
Tahiti is a focal point on a great circle
rontte between Los Angeles and New
Zealand, Tt 1s an almost ndispensable
factor in the expansion of tourist traffic
bevond the well-established Hawaiian
market. It is a vital link in the eco-
nomic chain of island trade. To New
Zealand, it is a valuable export market,
which is worth approximately $2.5 mil-
lion annuallv,

Tahiti Rights Sought

Pan American is waging a vigorous
campaign in the current Civil Aero-
nantics Hmrd Transpacihic Route Case
to win rights through Tahiti. Deter-
mination of Qantas to gain a foothold
m Tahiti has become a national issue
1 Australin. Hawaiian Airlines is also
sceking  regional  rights  within  the
acihc, |1'|r:-hh:lmﬂr Tahiti, with Hono-
Il as the hub nf a svstem L‘\l’[l‘l{h]'lg
from the Far East to the U.S. main-
land.

At present, only TAI serves Tahiti
on a transpacthc route. And TAI

which competes with the sole U.S.
company serving Tahiti—South Pacific
Air Lines—plans to inangurate an inter-
1sland service similar to TEAL’s Coral
Route. South Pacific operates a onee-a-
week service between Honolulu and
Papeete.

French Position

With such a firm grip on South
Pacific trafic—hoth Qantas and Pan-
Am openly admt that TAI's Tahiti stop
is diverting trafhic from them—the
I'rench cannat be expected to be overls
gencrous i welcoming new  compehi-
tion into Tahiti. Both Auwstraha and
and the U. 8. are in fairlv good bargain-
ing positions to break down French re-
sistance to new competition, although
both are dependent upon the CAB for
entrv (AW Dec. 11, p. 43).

New Zealand is not so fortunate. It
lias an interim agreement with the
I'rench which antharizes TEAL to ter-
minate in Papecte. But it has little to
exchange with the IFrench for unre-
stricted Fifth Freedom and through
nights. As a result, the New Zealand
government and the airline fear that, if
TEAL should win trathe nights as ex-
pected, rigid frequency restrictions
would be imposed that would all but
nullifv the value of operating through
Tahiti.

amcee Tahiti is a key point in TEAL's
cxpansion program, New Zealand prob-
ably will be forced to accept the restric-
tions. In such an event, it 15 highly

Avrn4ﬁ Bulll' l Indlu Mukes lrstFllght

First Indian-built Avro 748, manufactured at the Aircraft Manufacturing Depot in Kanpur,
was aloft 30 min. on its first flight recently. The test was made before top-ranking Indian
defense officials, including Defense Minister 5. V. K. Krishna Menon, The aircraft was
piloted by Sqdn. Ldr. Kapil Bhargava,
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Dramatic proof of AeroShell Oil W stabilitv. Rocker box section

(left) ran for 250 hours using a eood straicht

mineral oil. Rocker box (right) ran over twice as many hours on AeroShell Oil W. Note remarkable cleanliness.

BULLETIN:

Shell answers the ten questions

you might ask about AeroShell Oil W—world’s first
non-ash dispersant aircraft oil

Less oil consumption. Longer intervals between engine over-
hauls. Easier starting, faster warm-up, reduced wear on piston
rings, cylinder bores, cam lobes, lifter faces, gears and bushings.

All these benefits have been obtained with new AeroShell”
01l W. Here, in handy question-answer torm, are the facts.

1. What types of aircraft can use
AeroShell Oil W? Piston engine

planes of any size. Huii::upu:rs, oo,

2. Why is it called a non-ash dispers-
ant 0il? Because it contains special ad-
citives that help keep tiny, ingested
particles in the oil from clumping to-
gether and forming deposits. These par-
ticles remain suspended and dispersed
until they burn.

3. How does this effect engine per-
formance? It means that engine parts
stay cleaner. That lubrication points
cet all the oil they need. Your engine
rins more L'.ﬁiu::fr;’rrﬂf}r. parts last lon ger.

4. What about oil consumption? Be-
cause AeroShell Oil W means de-
creased wear and a cleaner engine, you
can expect less oil consumption.

5. Can AeroShell Oil W reduce my
maintenance costs? If you have been

using a straight mineral oil, AeroShell
OQil W can reduce yvour maintenance
costs substantially, Reason: your en-
gine runs cleaner and cooler. Qil con-
sumption is less, Thus, you can extend
intervals between engine overhauls,

6. How does this new oil respond
from a cold start? AeroShell Qil W
has an unusually high viscosity index,
This guards against excessive thicken-
ing of the oil when cold, yet provides
outstanding lubrication when hot. Re-
sult: easier starting, faster warm-up.

7. Is AeroShell Oil W thoroughly
proved? Thoroughly. It's had millions
ot engine hours of fight time,

8. Where is it available? At Shell Avi-
ation Dealers E'Lfl.':r}'whﬂre. ﬂn}* dealer
will stock AeroShell Oil W if you ask

tor it,

9. Can I add AeroShell Oil W as a

make-up 0il? Yes, It is compatible
with all |:|i:imn ::ngil‘m oils now hEing
used.

10. Is there more than one viscosity
grade? What do I ask for? AcroShell
Oil W is available in three viscosity
grades: 80 grade for small engines
where *?Irllifht mineral oil grade 55,
03, or 80 is normally recommended.
Also in 100 and 120 grades for large
engines where straight mineral oil
grade 100 or 120 is normally recom-
mended.

FREE technical bulletin on Aero-
Shell Oil W at your request. Write:
Shell Oil Co., 50 West 50th St., New
York 20, N. Y.
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A BULLETIN FROM SHELL

—=where 1,997 scientists are working
to provide better products for industry

likely that when it rencgotiates its old
agreement with the U.S., which has
never been nsed by TEAL, it will ask
for rights to serve Tahiti and Hawaii al-
termately as o means of maintaining o
steadv flow of schedules to the U.S.
mainland.

TEAL's prime mission is to serve
Noew Zealand’s interests and the airline
s not overlooking the importance of
tinnst trade. And, the regional policy
of the government fits neatlv into the
airlines’ plans for attracting tourists.

The airline recogmizes that, second to
Aunstralia, the U. S, is its most poten-
tinllv profitable source of tourists, It
also recognizes that, despite the un-
matched attraction of New Zealand to
tourists, the great distance between the
U.S. and New Zealand are likelv to
deter tourist trafhie in anv large volume.

TEAL, therefore, once it begins serv-
ice to the mainland of the U.S., will sell
the entire Pacihie region as a package.
It will not concentrate on New Zealand
or Tahiti but will pitch its sales cam-
paigns to all Oceania: most of the Poly-
resians triangle with TTonoluln at the
apes, Tahit ;tllﬂ New Zealimd at the
base, and with Samoa, Fip and the
Cooks as inner Links.

A limiting factor in the development
of tourist traffic in New Zealand has
been the shortage of hotel space, al-
though there are signs of improvement
m both the standards and capacity of
hotels. Expansion of mote] facilitics
arcas served by TEAL is helping to fill
this gap. although hotel accommaoda-
tions i New Zealind gatewavs, Tahit
and other areas on the Coral ronte are
still inadequate,

More than passing mterest has been
eiven to the possibilitics of expanding
rontes into Japan, New Zealand’s vol-
ume of exports to Japan is approaching
that to Australin, and the balimee of
trade with Japan is favorable to New
Zealand, which is not true in the easc
of Australia,

Development of such a route strue-
ture poses several serions problems. New
Zealand 15 far more remote from the
I“ar East than a casual reference to a
nap might sugeest. The most logical
route would be through Australia, Singa-
pore and Hong Kong,

New Zealand has full nights to oper-
ate imto and through Australia, but i
would be forced to negohiate trafhe
richts throngh Singapore and Hong
Kong and nights mto Japan before the
ronte could be considered operationally
and cconomically feasible, To establish
a route directly northward through a
chain of islands such as the U, S. Trust
Territories would not be practical be-
cause of the low trafhic potential in most
of these arcas.

However, if trade with Japan con-
tinues to expand, as most authorities
here feel it will do, then TEAL will be

| Halaby Accident

Wiashington—=Federal Aviation Agency
| inspectors whn prm;'{"-:sn:d the paperwork
on FAA Administrator W, F. Halaby's
taxiing accident here (AW Nov, 13,
p- 25) have categorized his wing tip
scrape with a United Air Lines Viscount
s “carcless operation of an aircraft.”

IFull report of the incident has been
prepared and forwarded to the Agency's
Fastern Region  headquarters in New
York, where FAA coforcement ofhcers
will decide whether to fine Halaby, repri-
nend him or drop the matter entirely.

Halabv, who holds a commercial pil-
ot’s license, assumed fall blame,

—__

required to cxtend its routes north
ward into the Orient,

A major pt’nhlt.m to TEAL’s expan-
sion program 15 the issue of cabotage—
the undefned but fullv-recognized law
that prevents the carner of one country
from picking up traffic in another coun-
trv and sctting it down in the samc
countrv. TTonoluln is a sore spot to all
forcion flag carners operating in the
Pacific becanse cabotage prevents them
from carrving trafic on the long-haul
Hawaii-mainkind scgment,  the most
lucrative leg of all Pacihe romtes, TEAL
will be faced with similar cabotage re-
strictions on the American Samaoa-Hono-
lulu scgment of its rontes.

AMatenalization of TEAL's  future
plans depends on the purchase of turbo-
ict or turbofan aircraft. Acquisition of
this cquipment depends. in turn, on
the completion of the new mternational
Mangere airport to serve Auckland, At
present, New Zealand has no airport
adequate to accommaodate jet  equip-
ment, and thus 1s served only by pro-
peller aireraft.

The new Mangere airport here 15
slated for completion in 1964, At that
time, TEAL's fleet of three Lockheed
Flectras will be replaced by jet aireraft.

As a member of th{' Hritnh Common-
wealth—and it s apparent that New
Zecalanders feel much stronger ties with
Fangland than do Australims—it is quite
1|L=;1~. that New Zealand will favor Brit-
ish aireraft manufacturers in sclecting
jct ecquipment, even though the aircraft
mav not be totallv suited to TEAL's
over-all needs. The British  Aircraft
Corp. VC.10 model and the de Havil-
land DH.121 Trident have been under
serious studv by TEAL engineers.

If, on the other hand, Britain enters
the Furopean economic community,
New Zealand may feel it more bene-
ficial to look to the U. 5. market for its
new fleet. As it is, TEAL is particularly
interested in the Boeing products be-
cause of the wide choice of models avail-
able, and has also analyzed the Douglas
DC- 3 the Convair 880 and 990 trans.
ports and the Sud Caravelle.
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Presently, the airline does not feel
that it will be in a position to move into
supersonic operations when the super-
sonic transport becomes available. As a
result, the aircraft it does purchase for
inanguration in 1964 will be operated
om a long-term basis.

TEAL is now a fullv New Zealand-
owncd airline. In April, agreement was
reached to purchase Australia’s 509
interest in the company to give New
Zealand full sovereignty over the airline,
At the same time, a hilateral air trans-
port agreement was signed with Aus-
tralia to permit Qantas to operate the
Tasman Sca route.

Under this agreement. TEAL will be
entitled to “substantially more  than
Lalf” the trathe available on the routes
between Melbourne, Svdnev, Brishane
and  Auckland; between Svdney  and
Wellington: and between Svdney. Mel-
bomurne and  Chrstchureh.  Initially,
Oantas will he entitled to 3077 of the
traffic on these routes and, after Apl.
1962, 40%.

This arrangement will be  reoon-
sidered when et cquipment 18 intro-
duced on the Tasman Sca routes, NMean-
while, it is verv possible that TEAL will
cnter mto pooling agreements on the
Pacific routes with BOAC and Qantas.
Fxplomtory talks with BOAC indicate
British interest in such an arrangement,
particularlv  since TEAL holds  such
valuable landing rights in areas outside
BOAC's realm.

Purchase of TEAL by New Zealand
did not have full government support.
A strong faction within the government
not only resisted the proposed transac-
tion but fought to scll New Zealand's
share in the aifline. The risk and prob-
lems of operating an intemational air-
line apparently seemed msunmountable
to manv politicians,

TEAL has shown a profit in 17 of the
21 wears it has been operating. Solent
flving hoats served the airline exclusively
during the four vears losscs were re-
corded. The last of the Aving boats was
retired last vear.

During the vear ended March, 1961,
TEAL carried a total of 103,000 pis-
sengers to top the 100,000 mark for the
first time, Trans-Tasman trafhc  in-
creased 43% over the same period last
vear and climbed 149 on the ronte be-
tween Auckland and T, Company
load factor, however, dropped  from
71% to 635%.

General manager of TEAL is F. A.
Reeves. Chairnman of TEAL as well as
of New Zealand National Airwavs
Corp., which operates a domestic service
in New Zealand, is Sir Leonard Isitt,
former chief of staff and commander of
the Roval New Zealand Air Foree.

(This is the last of four articles examin-

ing the civil aviation situation in Australia

and New Zealand).
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Compared with the conventional turbojet, the Pratt & Whitney Aircraft
TF33 turbofan engine has demonstrated a saving ot over 15 per cent in

specific fuel consumption at comparable cruise thrust. (See chart below.)
The effect on operating expense is obvious—less fuel, lower costs. Further-
more, the turbofan's fuel economy is paired with a 22 to 26 per cent
specific weight than conventional turbojet engines operating to- &=
day. As a result, the Pratt & Whitney Aircraft TF33 makes pos- gk
sible increased payload, and more than 20 per cent greater range.

PRATT & WHITNEY AIRCRAFT DIVISION OF UNITED AIRCRAFT CORPORATION
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TF35

cuts TSFC 15%—cuts fuel costs 20%

ALTITUDE PERFORMANCE COMPARISON OF J57 TURBOJET AND TF33 TURBOFAN
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Pan American, ALPA Are Urged
To Adopt Feinsinger Formula

Washington—\Vhite House deter-
mination to make maximum usc of the
Feinsinger Commission  recommenda-
tions in settling airline labor problems
was re-emphasized last weck when a
special - presidential  emerzeney hoard
refused to 1ssue specihe fAindings in a
dispute between Pan American World
Airwavs and the Air Line Pilots Assn.

[gnoring the parties’ demands and
counter-demands, the hoard advised an
immediate resumption of nentral fact-
finding proceedings, broken off m Oeto-
her, and adoption by the union and
aitline of the Feinsinger findings on the
crew  complement  dispute  between
ALPA and the Ilight Engineers Inter-
national Assn. (AW Oect. 23, p. 35).

“We wish to make it plan,” the
board stated, “that in proposmg rc-
newed negotiations and fact-inding, we
do not suggest anv departure from the
FFeinsinger  recommendations,  These
reccommendations were based upon the
most cogent, impartial analvsis of the
problem and have been stronglv en-
dorsed by the President. In our view,
it would be inappropriate for anv partv
to adhere to a position in conflict with
the Feinsinger report.”

The board noted that the scope of
the controversy is “too vast,” and added
that it would be “inadvisable, even
dangerouns, for the board to attempt
specific recommendations on all  of
these points.”

Similar Dispute

Meanwhile, another emergency board
investigating a dispute between ALPA
and Trans World Airlines was expected
to report by the end of last week, The
similaritv of issucs on both amrlines has
generated  industry speculation  that
adoption of the Feinsinger report will
also be a kev recommendation in the
TYWA dispute.

Supersonic Transport Advisers Named

Washington—Federal Aviation Agency Administrator N, T, Halaby has appointed
an eight-man supersonic transpori advisory group to assist the inter-departmental

steering committee that will oversee development of the aircraft.
Retired Air Foree Gen. Orval R, Cook will head the advisory gronp (AW Dee,

Immediate result of the board’s ac-
tion on Pan Amencan will be to delay
anv strike action for 30 davs. Union
officials agreed to resnme fact-finding
talks and the airline notihed President
Kennedy that it would accept the ree-
ommendations.

The hoard's recommendations were
similar to the attitude taken by another
presidential board in a Pan Amerncan
labor dispute last summer.

In June, an emergency board report
on a dispute between FEIA and the air-
line dismissed discussion of major issues
on grounds that it would be impos-
sible to rule on them untl the Fon-
singer Commission completed its in-
vestigation (AW Julv 3, p. 38).

The board pointed out that neither

ALPA nor Pan American has been able
to scttle contmact differences  despite
lengthy efforts by a neatral fact-finder
since I'chruary,

The report said: “It seems evident
that the lack of success of the Ract-find-
ing procedure in 1961 was related to the
complex and difficult erew complement
issue, which not onlv conshituted a
most significant problem in its own
right but alse s mtimately inter-con-
nected with numcrons proposals  ad-
vanced by the association and the com-
pany.

“We are convinced that PAA and
ALPA will not be able to conclude a
renewal agreement until the erew com-
plement and related issues are faced
squarclv and disposed of along the lines
of the Feinsinger report.”

The board requested all parties to
file a report with the National Media-
tion Board on Dec. 221 indicating what
progress has been made in the con-
Eroversy,

Firm Cancels Contracts With FAA

Washington—Umited Science Corp,
a Los Angeles manufacturer of clec-
tronics cquipment, has canceled con-
tracts worth $6.966,000 with the led-
eral Aviation Agency on the grounds
that the FAA made contradictory de-
mands, ordered late technical changes
and msisted on unreasonable test proce-
dures.

In a suit filed in U, S. District Court
here, United Science, a subsidiary of
United Industrial Corp., sought to re-
strain FAA from acquiring possession
of components developed by the com-
pany, and some government furnished
cquipment. The injunction, 1f granted,
probably will last until the over-all
question of damages can be settled
cither in court or informallv.

United Science eanceled the contracts
after FAA claimed liquidated danages
as a result of Tate deliveries. FAA fecls
that by virtue of progress pavments,
it owns manufacturing rights to certign

11, p. 39), which is composed of Dr, Theodore P. Wright, chairman of Cornell
Acronautical Laboratory; Alvin S, White, North American’s chief engincering test
pilot; William B. Harding of Smith, Bammey & Co.; James Mitchell, vice president

of Chase Manhattin Bank; Roger Lewis, excentive vice president-administration,
Pan American; William Littlewood, American Airlines vice president of equipment
research, and Capt. Robert N. Buck of Trans World Airlines.

Over-all supersonic transport policy is to be formulated by the steering committee,
with Halaby as chairman and Joseph 5, Imirie, assistant secretary of the Air Force
for materiel, and National Aecronantics and Space Administration Director of
Advanced Research Programs Ira H. Abbott as members,
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sideband generators, VOR components
and ILS cquipment developed under
contract by United.

A two-man I'AA team sent to Los
Angeles last weck to assert Agency
claims was denied admission to United’s
plant.

The company earlier had claimed
that despite deliveries worth about 53.7
million, it has vet to receive a first
pavment, When FAA demands made
it impossible to deliver components on
time, United sought adjustment through
4 personal mecting with Administrator
N. E. Halaby, who refused the request,
the company said.

IF'AA responded to United’s cancella-
tion of the outstanding contracts with
a series of telegrams aimed at accom-
plishing the same purpose, a f:umémng.r
spokesman told Aviarion Week. Since
United's action came frst, the company
said, it clected to denv FAA access to
tools, jigs, drawings and components
becanse inspection might reveal trade
scerets and proprictary data.

In the suit, Ialaby is named as a
defendant along with FAA in order to
avert prolonged argument over legal
technicalities, Umited samd. According
to I3, ]. Hamnctt, vice president and
counscl for United Industrial, the case
may set a precedent in that the govern-
ment has never been sued by a con-
tractor who terminated his own con-
tract in this precise fashion.

Standard TFAA  contracts contain
“liquidated damage” clanses that penal-
e contractors guilty of “mexcuosable
delavs” in fulhlling their agreements.
Whether United's delavs are legallv in-
excusable apparentiv is the point at issue
hefore the court.
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AIRBORNE ELECTRONICS AT WORK: SOLID STATE SYSTEMS

How you can operate more reliably ... more economically . .. with
these first prnnfﬁ of the Solid State generation in airborne electronies.

Collins’ use of transistorization now brings you the 51Z-3 Marker Beacon and 51V-4 Glideslope
Receivers — first of a line of Solid State Systems thar mean big savings to you. B They are smaller
than any other. They are lighter than any other. They require less power than any other. They
are more rugged than any other. M They retain — as will all Collins Solid State Systems — the
circuit excellence that makes Collins hrst choice in airline electronics. B Conract us today for
complete information. Collins Radio Company * Cedar Rapids * Dallas ¢ Burbank * New York
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SHORTLINES

™ Acro Safari, S.A., a newly organized
Mexican feeder airline, is scheduled to
begin full operation in Mexico's remote
QOuintana Roo ternitorv on Dec. 10,
Safari will use six-place Lockheed 60
single-engine aireraft to link the territory
with kev Mexican cities.

» Air France will open a new route be-
tween Parnis and Frecetown, Sierra Leone,
with a weekly round-trip flight begin-
ning Jan, 3. Route will add Las Palmas,
Canaryv Islands to the airline’s route
svstem, Other stops on the new route:
Bordeaux; Port Etienne, Mauritania,
and Dakar, Senegal.

» Braniff Airwavs’ petition for 53.7-mil-
lion subsidy for its 1962 international
service, excluding Mexican routes, has
again been dismissed by Civil Aeronan-
tics Board (AW Dec. 4, p. 50). CAB
said the petition did not set forth suff-
cient detailed justihcation.

 Civil Acronautics Board Examiner
Francis W. Brown has recommended in
his decision on the New York-Jamaica
Nonstop Case that Pan  American
World Airwavs serve New York-Newark
and Jamaica. and that applications of
Delta, Eastern, National and Trans
Caribbean be dismissed or denied.

» Federal Aviation Agency will hold «
two-day conference in Washington Dec.
19-20 to discuss runwav slush problems
i winter jet operations. The confer-
ence will be held at the Departmental
Auditorium, 9:30 am.-+30 pm. All
segments of the industry are invited.

» Lake Central Airlines has asked the
Civil Acronautics Board to permit it to
serve Chicago and Davton via South
Bend and I't, Wavne, Ind., and Indin-
apolis and St. Lonis via Terre Hante
Ind. Applications were filed simultanc
ouslv with Trans World Airlines’ request
to suspend service on these routes.

» Sandi Airlines this month began serv-
ice on a Jiddah, Sandi Arabia-Hudavdah
and Taix, Yemen-Aden route. Initial
service will be one round trip weekly.

» Slick Airways, Inc., will move general
ofices and maintenance orgamization
from Burbank, Calif., to San Francisco
International Airport. The move, which
probably will start in January, 1962, will
involve transfers for some 300 emploves.

» Trans-Canada Air Lines will begin
DC-§ jet service between Toronto and
Jamaica with two round-trip flights
weekly, and  between Toronto and
Nassau with three round-trip fights
weekly beginning Dec. 18, The DC-8s
will scat 28 first-class and 99 economy.

SRS

AIRLINE OBSERVER

> Watch for changes within TWA's sales department involving as many
as five top-level positions. Among the frst 15 the replacement on Jan. |
of J. W. Letzkus, West Coast regional vice president who is leaving the
company, by Clvde Fullerton, vice president-sales services. Also, organizational
changes in company's public relations department are expected as a result
of decision to contract with outside consultant for public relations activities.

» American, Eastern, TWA, United, Bocing and Douglas are sponsoring a
survey of the travel market conducted by Opinion Research of Princeton,
N. J. A major portion of the survey will be studv of automobile travelers as a
potential airline market. The survey will be conducted hounse-to-house and
results are expected to be available next year. One airline official described
the survey as the most comprehensive study of the travel market yet under-
taken.

» Look for Civil Acronautics Board to report the probable cause of history’s
worst air disaster—the midair collision of a United Air Lines DC-8 and a
Trans World Airlines Super Constellation over New York on Dec. 16, 1960
—during the latter part of January, The Board originally planned to release
the report the middle of this month.

» Air France will soon sell its five remaining Vickers Visconunts to Air-Inter,
a private airline serving domestic routes in France. The other six of its
original fleet of 11 Viscounts have already been sold—four to British com-
panies, two to Viet Nam,

» Scaboard World Airlines-Lufthansa cargo agreement, whereby Lufthansa
would buv 20,000 1b. cargo capacity on six round-trip CL-44 flights weckly
between New York and Frankfurt for 54,300 each flight (AW Nov. 6, p. 39),
has been approved by CAB subject to the following conditions: that no
advertising, aircraft identification or other means be used to indicate that
the service is being performed by anv carrier other than Seaboard: that Sca-
board may adjust its schedules according to sound business practice without
prior approval by Lufthansa; and that no Lufthansa cargo representative shall
accompany the flights.

> Avro 748 turhoprop transport will receive British Air Registration Board
certification before the end of this month, Company currently is making
minor instrumentation changes to mect Air Registration Board final require-
ments,

» Russia’s highlv-touted Tu-114 trans-Siberian service is shill operating with
minimum flight frequencies almost a vear after the an was inaugurated.
The double-decked, four-turboprop Tu-114s—world’s largest comimercial
transports—are scheduled for onlv one flight weekly between Moscow and
Khabarovsk this winter. Bv contrast, 70-passenger, twin jet Tu-104As will
make four fights daily over the same route.

» Fastern Air Lines has asked CAB for anthority to serve Huntsville and
Birmingham, Ala., instead of Nashville-Montgomery on its Chicago-New
Orleans ronte.  Eastern said it was acting at the request of the National Aero-
nautics and Space Administration, which operates the George C. Marshall
Space Flight Center at Huntsville and will begin operations at the large
booster fabrication center at Michond, La., early next year.

> TSA-Transcontinental, the Argentine private enterprise airline that opened
service between New York and Buenos Aiares late in 1958 and now uses
Bristol Britannia transports, has suspended international operations and
is in the process of reorganizing. The airline has merged with Austral, another
private Argentine airline, and mternational service 15 expected to be resumed
within several months with leased jet equipment. Ultimately, the airline
expects to have its own jets.  The Britannias hopefully will be leased to other
operators and revenues applied to TSA's ulﬂigutiﬂns with Bristol. Sabena
has been handling TSA’s sales activities in New York. __I
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ASINGLE  VIGILANT
DOESTHE  WORK OF
 THREE OF ITSNEXT  BEST COMPETITORS

Vigilant’s proven record shows a missile reliability of over 959,
and a 909, record of hits on vulnerable target arcias, This is at least

twice as good as the record of any comparable infantry anti-tank
guided weapon.

IN INITIAL TRAINING

Vigilant’s easy-to-learn velocity guidance control cuts training
requirements to 5 hours simulator experience plus the firing of
only 2 live rounds — at least a 3 to 1 advantage to Vigilant over
any other comparable weapon,

IN REFRESHER TRAINING

Only 1 or at most 2 live round firings are needed —another 3 to 1
advantage to Vigilant,

Thus in terms of battlefield effectiveness, Vigilant costs less than
any comparable weapon.

VIGILANT

ONE-MAN INFANTRY/PARATROOPER ANTI-TANK WEAPON

VICKERS-ARMSTRONGS (AIRCRAFT) LTD. WEYBRIDGE, SURREY. A Company of

BRITISH AIRCRAFT CORPORATION

OMNE HUNDRED PALL MALL LONDON SW1 Bvwa

BRITISH AIRCRAFT CORPORATION (USA) INC., 399 JEFFERSON DAVIS HIGHWAY, ARLINGTON, VIRGINIA, U. S, A.
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SYLVENIA
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RF amplifier output,
Class C service—70W

(ICAS) up to 60 MG

NEW SYLVANIA-6146A s

maintains 45W output with .
battery supply as low as 5 Volts

New Sylvania-6883A (12.6V type), 6159A (26.5V type) deliver
45W power at reduced A-supply of 10V and 21V, respectively

From Sylvania comes the first major performance improvement to the popular
6146 and its counterparts since their introduction 7 years ago. The new Sylvania-
originated 6146A, 6883A, 6159A eliminate communications fade-out caused by
decreased heater voltage supplies. They're unilaterally interchangeable with their
prototypes —offering the same output capabilities at normal heater ratings.

If heater voltage regulation is plaguing your mobile or airborne communications,
replace with the modern 6146A, 6883A, 6159A by Sylvania. Your Sylvania Indus-
trial Tube Distributor has them in stock, now. Call him for prompt delivery. If you
need technical data, write Electronic Tubes Division, Svlvania Electric Products
Inc., 1100 Main St., Buffalo 9, New York.

*M_inirnum‘ output himit for an individual tube (CCS) measured in a single-tube self-excited
oscillator circuit. Conditions: plate voltage—600Vdc; grid #2 voltage—180Vde; grid #1 resistor
=30,000 Ohms; plate current—100 to 112mA; grid #1 current=2 to 2.5mAdc; frequency—15 MC,

Available from your Sylvania Industrial Tube Distributor

SYLVAN 7N

Suveasiorary OF

GENERAL TELEPHONE & EZE&'TE(?IWG'.S’

British Cargo Plane
Design Needs Cited

London—Adm. Louwis Mountbatten,
chief of the British defense staff, last
week criticized industry design teams
for over-concentration on passenger air-
liner design and failure to develop a
simple, rugged cargo plane.

Such a design, he said, has become
doubly important in view of imj]u‘nd
mg m.guhaht:-m for Britain to join ﬂ‘.H:
eommon market and the resultant open-
ing up of a wider market for air freight.
In a speech to the Air League, he said:

“Aircraft design  teams in  most
countries, and certainly in the United
Kingdom, seem still mesmerized by
glamor, . The design of a cargo
plane with a low ton-mile cost and an
economic frst cost may be just as
demanding as that of a passenger air-
liner and, if successful, mav be far more
profitable.”

He contended that staff planners
should seek a balance between a mul-
tiplicity of tv pes of aircraft to eliminate
what he called “a vicious spiral leading
inevitably to too manv eggs in one
'-.Ll]jt.rllfnfh finished and impossibly
expensive basket.”

Mountbatten warned the industry
that there would not be enough dif-
ferent tvpes of aireraft to give sufficient
work to the number of separate design
teams now 1 existence. The altema-
tives, in the defense chief's view, are to
either split up waork among the teams,
or even better, to dishand selected teams
and strengthen the remainder.

Mountbatten backed the continued
use of the V-bomber fleet as Britain's
nuclear deterrent. He noted that he had
no regrets that the country has aban-
doned a static-based ballistic missile
(Blue Streak) as her future deterrent.
He said the Avro Blne Steel standoff
bomb and Skyvhaolt, Atted to V-hambers,
provide a maore flexible deterrent.

BOAC Deficit

London—British ~ Overseas  Airways
Corp. has marked up a deficit of nearly
S22 million in the 32 wecks of its fiscal
vear, as of Nov. 11, according to Sir
Basil Smallpeice, BOAC managing di.
rector.

When the airline budget was prepared
last March, BOAC predicted a surplus
of about $1.7 million, but losses mounted
despite the fuct that costs have remained
within bundget limitations, he added.

Major canses have been due to a long
strike at London Airport last July and o
serions shump in BOAC's passenger traf- |
fic on its most lucrative route, the North
Atlantic. Over-all route load factors are
running at 529, although budget figures
were planned on a 58.5 percentile range.
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Austrian Airline Continues Growth Pattern

By Edith Walford

Vienna—Aunstna's  national  carrier,
AUA - Austran - Airlines,  expects  to
close the vear with significant increases
m all sections of its operations, continu-
mg the high growth rate maintained
since 1ty ]mat-wur revival in April, 1958,

scats  sold  during  the first nine

months of 1961, for example, totaled
115,000 and reflect an  inerease  of
313.7% over the 74,817 passengers

carricd during the same period of the
previous vear, Irom April to Decem-
ber, 1938—the airline's Arst nine months
of operation—passengers transported to-
taled 28.351.

With corresponding increases in all
aother trafhic categories, AUA 15 now
preparing for the mtroduction of its
hrst turbojet service by 1964, Thev are
scheduled for operation on some of the
carrier’s longer routes within its short
and medinm-range network, wlich s
now confined to Europe and the Middle
[Zast and being served by a fleet of
seven Viekers Viscount turboprop air-
craft.

The Boeing 727, Sud Caravelle, de

Havilland 12T Trident and British Air-
craft Corp.s BAC 111 turbojet trans-

ports are currently under eonsideration
and, for the moment, the 727 and
Caravelle appear to be the strongest

contenders for the company's initial

order for at least three mreraft. However,

according to Felix A, Schalk, managing
director of Austnan Airhines, earlv de-
livery will be 2 major condition for any
order placed.

Policy of Restraint

The company’s poliey of restraint, so
far as new investment is concerned, -
til current commuitments can be met has
pad  off, Continmimg  this  prachiee,
AUA’s management savs it does not
plan to introduce trmsathintic service
until 1967-68 at the carhiest. As vet,
Austria has no hlateral agreement wath
the U.S., and this would have to be
negotiated n the mterim,

The present AUA Austrian Airlines
with a privately owned share capital of

about $2.4 million was founded in
Eulntq_'luhm 1957, after a

1 9-vear Tnatus

caused by World War I1. It began its
first postwar scheduled service between
Vienna and London on Mar. 31, 1958,
utihzig four chartered Vickers Vis-
counts.

At the moment, an mcrease i the
company’s  share capital to approxi-
mately 548 milhon is being negoti-
ated, Shares probably will be S0% gov-
crnment-owned with another 309 i
the hands of the Austrian counties and
communitics and the rest held by pr-
vate enterprise, chiefly banks and -
clustry,

Present emploves total 697, includ-
mg 95 fight and 340 technical per-
somnel.

The Heet of aircraft, for which the
government provided the funds, con-
sists of five S6-passenger Vickers Vis-
count 8§37s, two 44-passenger Viscount
7435 and one Piper Comanche used
primarily for pilot training. Delivery
of the Viscount §37s, ordered in Janu-
ary, 1960, began i April of the same
vear and was r.:um]:rh_’fui m July, 1960,
The Viscount 743s, purt]lntd fronm
Cuapital Airlines, began service with the

® MOSCOW |
DUSSELDORF ® WARSAW
FRANKFURT
| STUTTGART
LONDON ®© S *’
VIENNA
S ® SUDAPEST  BELGRADE
. r _ " _#® BUCHAREST
g §£LEE5UE
GENEVA INNSBRUCK (§ VENICE e ISTANBUL
anly in summer,
Milan in winter ‘ I
/ » ATHENS BEIRUT
BARCELONA ‘
CAlRo *

no call here in winter

AUSTRIAN AIRLINES® combined domestic and intermational network covers a total of 5,094 unduplicated route miles.
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Austnan carnmer during last spring.

Texaco tells business and government leaders — through regular ads like this in Fach aircraft has a crew ot hve—
BUSINESS WEEK = about the vital contribution local airlines are making to captain, copilot and three hostesses.
American business activity. « This new campaign reports on ways to use local AUA’s 8,694 unduplicated route mile
carriers to increase sales, reduce costs, solve problems, plan promotions, and re- network connects Vienna with 24 cities

lax. » Texaco is proud of its long and close association with the airlines industry. in 18 different countries in Europe and

LOCAL AIRLINE SERVICES FOR BUSINESS AND the Middle East during the summer |
flight schedule. This winter, with no |
service to Cairo, there are a total of 30
services to 23 centers in 17 different

Integrated local and trunk airline service speeds flights to intermediate and smaller cities countries.

The only domestic round-trip Aights
are from Vienna to Innsbruck and
Vienna to Salzburg. The longest inter-
national flight is Igrmn Vienna to Bei-
rut. Other round-trips include Vienna-

TEXACO REPORTS ON PLEASURE

One reservation...one ticket...one set of luggage tags now takes the busi-
nessman “all the way by air” either to or from any of 547 cities served by
local earriers. He can fly local all the way ; board a local, then switch to a

Because of completely integrated service, he’ll arrive Vienna-Stuttgart-Paris;  Vienna-Frank- =
at his destination with a minimum of delays and furt;  Vienna-Prague-Dusseldorf; Vi

enna-London; Vienna-Venice-Rome
during the summer and Vienna-Milan-
Rome in the winter months. Most of |
these are operated on a once-a-dav fre- |
quency at least, some twice a day and
a few on a three-times-a-dav round-trip
hasts.

The Vienna-Zurich and Vienna-
Frankfurt services are the most profit-
able on the carrier's network. They
average a load factor of up to 98%
during the summer flight schedule and,
according to a companv official, more

change-overs.

i
“\H‘l.“t

Ozark Airlines, in fact, is so oriented to this kind of
service that convenient trunkline connections are
the dominant factor in its scheduling. Nearly 2,000
passengers use Ozark's services each day and approx-
imately two-thirds are connecting with other airlines.
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“Flying Fish” expand operations for Alaskan canner

DO-IT-YOURSELF Proof that low-cost local service air freight is prov-

(oW BTING saves both  ing a boon to perishable food processors is the recent ~ AIRBORNE KING SALMON - AUA aircraft than presently available
Fhf_ﬂi'.l' Airlbies passengers Elil'lift h}? Nﬂl'tl'lﬂﬂ'l Cﬂl‘lﬂﬂlidﬂtﬁd ﬂil"]il’lEE -Elf E‘Dﬂ' {”:”} .f:l-'&:frnrg the jmgt geason, daily could !}E [}]:IEI".HE'I] 01l tf'li.':i-i.{'.‘ two routes
on its high-frequeney com- . : siipments .ﬂf King Sﬂ!}'ﬂl‘.‘lﬂ fmf“ and still be hlled to E:'I]j;'lt'lh'.
muter flights between pﬂunds of fI‘EEh]}'-Eﬂught kl‘ﬂg salmon from Bethel to the sprawling Huﬂkﬂkigam area in gt e kit
FPittsburgh and Philadel- Anchorage—a distance of over 500 mil westward Alaska was atr-freighted In addition, there are two Hights |
phia. Efficient service iz NESS ' 0 LS, to Anchorage, Alaska, from Bethel weekly each from Vienna to Athens,
big reason why local car- Being able to process catches taken hundreds of EN% Snan W Nerihern PET;:-?H::' [stanbul, Beirut, Moscow, Prague,
Eﬂmﬁﬁf&f e ;f:;;ﬁi miles away means a bigger—more profitable oper- Shown heve are the special fiber- Warsaw, Budapest, Bucharest, Sofia and
five years. ation for this canner. glase containers which sere used. Belgrade.
Occupation Benefits HELP AI RGRAFT
' . ; . . e Austrian Airlines has, in fact, in some
For only $90 — 15 days’ unlimited vacation air travel in America’s fabulous southwest e R e S e
) ) S , air routes to East European centers es. AVOI“ STGRMS’.
The biggest vacation travel bargain in airline history —as well as the most tangible assist yet tablished during Austria’s Russian occu-
to the government’s “Travel U.S.A."” program—is now available. Bonanza Airlines and the pation. It now operates 14 services to T“ RBI“.ENCE
American Association of Travel Agents have jointly launched a plan to offer vacationists the Iron Curtain bloe, more than any
unlimited air travel within the Bonanza area for a flat fee ticket costing $90 or $160 —and other Western carrier. Austria, situated
good for 15 or 30 days. Included in the deal are unlimited flights to some of the world’s j[“ :T].“" '_:“"tf_’ of ]'““lr “J:':-* fntr}na ? natural A N D “EADWIN Ds
- - GLUNC 'FI_'I,I1E 1017 And 115 NAT1on:al GIrricr.
g::eatest tourist attractions—such as based in Vienna on the Eastern fron- - SR
D land, Las V R G d . : ; Accurate and flexible enough to use Selenia high-power, low-cost
[ = IEHE}" an ¥ a3 EEHS, E]’Iﬂ, ran . al P : i 4
nL & Canyon, Palm Springs and Hollywood t.[,"r.' forms '} natural air bridge between as a scientific instrument, weather radar detects storm lormations
Ly n E N O el ' g g aanp - Fast and ,1""' est Ell‘l‘{}pl'll'. Fas | s yet rugged and reliable 5t great distances. The combination of
“TNE BIGBEST LITTLE CITY 1N e e m A 2 s Bonanza's travel hargam is but one ."‘u:r:urdmg to Austrian Airhines’ Vis- for everyday use, }. Pencil-Beam antenna, flexible
iR X g (o F of the many marvelous vacation oppor- count flight schedule, utilization rate _ _ SELENIA WERTHER RADAR .. ning modes and calibrated
" tunities offered by local carriers. }mr gircfr.’iftﬁ ilﬁ-, prfi's%*]ntlj.:lj]n the Iju:iglhhmr | is the choice of many European ﬂ:’:‘t?:; ;ndr:_;c::; tcniadhio bain control wiiakly
00d of /.2 hr. dany. 1hc Grmnet Ropes - determines the altitude and extent
Trans-Texas Airways, for instance to achieve a minimum of 6 hr, 30 min the New Sclenia Weather Radar Catalogue, o
" ety k -V 3 : _ 3 ' ol the zones of dangerous precipitation
i}ﬂ:'El‘s a variety of fiesta tours—taking flving t_11|11r:h per aircraft daily during the and turbulence. Up-to-the-minute
in such famous resorts as New Orleans, ""}f']‘,f 02 winter ﬁ’E}I}!! ;fh“fll'-ﬂ‘é- t i en route weather information can
atchez, Miss., Hot Springs, Ark., and 0 mamtain 1ts hight schedule with thus be forwarded to pilots in the area.
GLITTERING RENO - O the hiok-apot th t-faa Sete N } & "7 ’ 'y St : ! S .
land” Air Ticket, Local airﬁfmfuﬁ:r o) R o S a;?jf;ifii‘i,f&- the bullfights and romance of Mexico only seven Viscounts, the company has Inexpensive weather balloons can be
ties for the time and budget-conscious. along the historic Rio Grande worked out a progressive mamtenance automatically tracked with Fire-Control

plan so that no single aircraft ever accuracy to determine wind speed
spends more than about one might 1n and direction at various altitudes.

10 at its Vienna base. This plan, pre: MANAGED BY ".'_r,_--—"'"___'—“L., The most economical cruising altitude
pared well in advance, shows the em- =T =S s readily determined for all routes.
plovment of everv aircratt on the var Yo —

Information on how local airlines contrib- ROSTER OF LOCAL SERVICE AIRLINES: (Domestic) Allegheny « Bonanza « Central

ute to America's business growth . . . pre- * Frontier » Lake Central = Mohawk = North Central « Ozark » Pacific » Piedmont lous routes during the dav. ]E‘il"n'iﬂg ] . _—
- [ ] -, ii ¥ & g 4 # i aur IHqu:rr".I iS5 INviLe
pared hy' T Inc., Aviation Ealns e Southern » Trans-Texas « West Coast » i!ntra Hawaiian) Aloha « (Intra-Alaska) margin for p{}ﬁﬁlhlﬂ delavs or ngh[ can- S Wit soaciic TATomation
Dent Alaska = Alaska Coastal » Cordova « Ellis » MNorthern Consolidated + Reeve cellations and Rllﬂ‘lﬂ.'ing for servicing C ellomee in Shitrmic in T ROME ITALY - P.O.BOX 7083
eptL., 135 E. 42nd Et, New York 1?. M. Y. Aleutian + Wien « (International) Caribair » (Canadian) B. C. Air Lines, Nordair. r
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and maintenance time en route. Por
cxample:

o Thursday: Takeoff at 8:30 a.m. from
Vienna to Stuttgart-Pans, returning to
Vienna i the aftermmoon. The same
aireraft takes off that evening from Vi-
cona for MNilan and Rome where it re-
mains overnight,

® Fridav: Takcoff from Rome i the
morming via Milan to Vienna, arriving
there at middav, That afternoon the
plane goes from Vienna to Warsaw
and Moscow where it spends the night.
o Saturdav: Takeoff from Moscow in the
moming for Warsaw-Vienna-Salzburg-
Ceneva-Bareelona, where it spends Sat-
urday nmight.

e Sundav: Takcoff from Bareclona to
Geneva-Salzburg-Vienna and then on to
Milan and Rome for the overnight stav
agan.

® Monday: Takcoff from Rome to
Milin-Vienna-Warsaw-Moscow for the
overnight stop.

¢ Tuesdav: Takcoft from Moscow in the
morning to  Warsaw-Vienna-Salzburg-
Geneva-Barcelona for the might,

® Wednesday: Takeoff from Barcelona
for Geneva-Vienna-Sofia for the over-
night stop.

® Thursdav: Aircraft leaves Sofia for the
round trip to Vienna-Innshruck-Zurich-
Geneva. The plane makes an overmght
stop in Geneva,

e Fndav: Takeoft from  Geneva
for Salzburg-Vienna-Prague-Dusseldorf-
"raguc-Vienna for the might.

I'Jm'mfIr these nine davs, the aircraft
nurm.llh covers a distance of about
18,630 mi., takes off and lands S2 times
and carries an average of 2,000 passen-
gers, [he arcraft’s crew 1s relieved en
route at least once a dav and, on the
longer flights, twice a dav,

%Lﬂlflllg ‘Il'ld I'lllll'htLl'IH'IE'L "ﬁ.ﬂl'L ]‘1
carricd ont during the longer stopovers
or at the end of the rcsi:i:cl:iw: round-
trip flight.

Austrian Airhines’ first fatal acadent
accurrcd Sept. 216, 1960, when a Vis-
count crashed ncar Moscow killing 25
passengers and the crew of five.

Maintenance Procedures

Servicing and intermediate checks of
both  the Viscount airframes and
powerplants are done at Vienna Aar-
port by the airline’s own technicians.
Until now, major airframe overhauls
have been turned over to Marshall's
IFlying School at Cambndge, England,
and major overhaul of the Viscount
engines to Lufthansa West German
Aithnes’ workshops in Hamburg. New
electronic, h}-‘dmuli.'i::, electrical and Vis-
count propeller servicing equipment
was installed last year and the entire
airframe maintenance program, includ-
ing major overhauls, now will be under-
taken bv the company's technicians in
Vienna, according to the following
work schedule:

AUA Austrian Airlines’ Growth

Tortal miles flown per year. .......oicvncnnsns

Hours HAown
Passengers carried
Freight ton miles flawn
Mail ten miles flown

Owver-all load foctor

Ton miles offered
Passengers corried
U.5. tons of Freight corried
U.5. tons af mail carried ...........

IIIIIIIIIIIIIIIIIIIIIIIIIIII

1958 1959 1960
...... 1.041.714 1.457 .B95 1,919,718
...... 4,885 6,965 9.14)
...... 28,351 72.675 118,551
...... 168,597 97,291 769,604
...... 56,487 140,256 310,475
...... 25.2% 39.89% 41.4%;
First nine First nine
manths 1960 maonths 1961
...... 8,079,375 12,056,000 450 9
...... 74 817 115,000 4-53.7%
...... 383,624 410,500 444 5%
183,194 244,200 =33 So

o Pre-departure inspection of the an-
craft requires two men and lasts halt
an hour.

e Inspection of cach aireraft by three
mechanies after cach 30 hr, of fving.

e Periodic check after every 60 Hught
hr. requiring 36 man hr.

e Another check after every 120 flight
hr. requiring an average of 350 man hr.
e Major airframe overhaul cvele 15 com-
pleted after 3,000 hr.

Major airframe overhaul carned out
by Marshall’s 'lving School has kept
cach aireraft  grounded for approsi-
mately two weeks. By undertaking this
job itsclf, the company expects it to
require about three weeks mitially.

The Viscount powerplants undergo
the same frequency of servicing annd
chu:Ll:[lg as the airframes, but the en-
gines complete  their major overhaul
cycle at 2,000 hr. The carrier 1s hoping
gradually to increase the engine over-
haul life to about 2,500 or 3,000 hr.

AUA's technical staff also is responsi-
ble for the checking and serviemg of
all Vickers Viscount aircraft of Air
France, Altalia, Lufthansa West Ger-
man Airlines, British European Airwavs
and Tragi Airwavs us well as of the
Comet IV turbojets of Middle East
Airways serving Vienna. This, together
with the carrier's own servicing and
maintenance waork, is done in its work-
shops and hangars at Vienna  Aarport
where it also has its own pilot and
technical traming school.

The hrst mine of Austrian Airlines’
present staff of 31 pilots received their
first vear's basic pilot traiming  with
KLAT Roval Dutch Airlines. This was
followed by three-to-four months train-
ing with the Insh carner. Aer Lingus,
then to Lufthansa West German Air-
lines for one month of special Viscount
training. Fhey qualified for service with
Austrian Airlines after a final five weeks
of instruction with the Viscounts™ Brit-
ish manufacturers, Vickers, Ltd., where
originally about 15% of the airhne’s
total technical staff also rounded oft
their traming with a five-week course.

The airline’s technicians  complete
their training on the Viscount servicing
and maintenance procedures after about
20 weeks. although theyv qualify as
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skilled technicians only after a practical
training period of up to two vears,
AUA's captains and copilots also
must undergo both an efhciency and
medical test every six months. Until
Austrian Airlines took delivery in 1938
of its own ground simulator, which 1s
fitted with the Viscount's instrument
board, its pilots had to complete thor
truining with Swissair in Znnich, Now,
under R, I1. Kaefer, head of AUA's
pilot trammg center at Vienna Airport,
the entire course 15 conducted locally,

Basic Qualification

Basic qualifications required of any
new pilot joining the company include
a private pilot’s license and a radio
operator’s license, He then has to pass
the subscquent medical and  psveho-
logical tests, followed by from 45 hr. to
60 hr. of instruction. This traiming
course 1s conducted in accordiance with
the rules laid down in an SAS training
mianual,

A combimed SAS-Swissair route man-
eal also is used in the pilot training
school. which 15 kept up to date and
revised on a weekly basis, Kaefer s
currently building up an advanced pilot
training school.

AUA 15 a member of International
Air Transport Assn.  In addition, the
Austrian airline has signed a number of
commmercial agreements with other com-
panics  covering  route  pooling  and
agency pacts, These include Scandina-
vian Airlines Svstem, Lufthansa Woest
German Airlines, British European Aar-
ways, MALEV Hunganan Air Trans-
port, TABSO Bulgarian Civil Air
Transport, TAROM Rumanian  Air
Transport, Air-India, Finnair and Al
italia.

The company has permanent offices
in Vienna, Innsbruck, Salzburg, Zurnich,
Paris, London, Frankfurt, Rome, Stutt-
gart and Athens. The airline also plans
to have its own office in New York by
1962. The company is permanently
re resented by agents in Dusseldort,

Madrid, Geneva. Venice, Milan, Bel-
grade, Moscow, Istanbul, Beirut, Praguc,
Budapest and Barcelona and recently
became the general sales agent in Aus-
tria of Irag Airways.
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USAF Sees Need for 3-Man Lunar Rover

By Barrv Miller

Three-man, multi-purpose lunar rov-

ing vehicle capable of performing such
logistic functions as towing, bulldozing,
maintenance and repair at a military
hase on the moon may evolve by 1966
from a study contract the Air Foree's
Aeronauntical Svstems Division intends
o award carly next vear,

Industry prnpmallii' for the study were

requested recently (AW Nov, 13, p. 23)
bv the Support Techniques Branch,
l*llght Accessories Laboratory, Aerome-
chanics Branch of ASD. Thev are bemng
evaluated now and a decision is {1|u.
shortly, A u:mp.ulmn study, calling for
a temporary lunar shelter, or base, which
the lunar vehicle might serve as a work-
horse, 15 on nd now.,

While modest in size, if not in scope,
both efforts underscore emphasis the
Air Force is placing on the value of the
moon as a manned base for perform
ing military missions lhike cislunar and
spage  surveillance, reconnaissance, de-
terrent space weapon svstems and the
identification and destruction of hostile
space vehicles.

Even without a clearly defined mili-
tarv mission on the moon, USAF has
over the past several vears kept abreast
of lunar military pr}h:nhll through a
continuing, interrelated series of studies.

Photo Platform

Prominent among these studies was
an examunation (AW Apr, 27, 1959,
p. 26), under SR 183, of lunar observa-
tories  (bases) which might provide a
platform from which photographic and
other optical and electromagnetic sen-
sors could mamtain close surveilllance of
the earth and near space, unhindered
by terrestrial atmospheric conditions.

An examination of the lunar strategic
weapon svstem (SR 192) grew from this
study, Later, several mdustry contrac-
tors took a close look at a permanent
lunar base and the logistics necessarv to
support it in a ful]n'ﬁ—:m or reAinement
of SR 192, known as SR 17532, Four
SR 17532 studies were completed sev-
cral months ago by North American
Aviation, Martin, General Electric and
General Dynamics/Astronautics.

Several related reports on an earth-
to-lunar logistic system, conducted un-
der SR 183A, were submitted to the
Air Foree's Space Systems Division re-
cently, In another studv (AW Sept. 28,
1959, p. 26) in this series (SR 182), Air
r':]r{‘L* throngh what formerly was the
Ballistic Missile Division, looked be-
vond the moon at potential moon-to-
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mterplanctary strategic svstems,

On the basis of the resnlts of these
studies, the Air Foree regards a manned
lunar base as technicallv feasible, and
attainable by 1969 provided necessary
techmigques and  equpment are devel-
oped.

Lunar roving vchicle would be an
integral part of the projected lunar base
which it might be asked to build at a
future date. The vehicle would aid in
constructing and then *'.u:ppurhnﬂr the
base., would transport men, equipment
and material, and might offer shelter
with its own life support svstem to
protect men, if necessary, from solar
radiation, I'I'IILI‘EIIHLT{.HTHIEIL and other
environmental hazards.

Initiate Study

To satisfv these needs, the Air Force
has initiated the projected lunar rov-
mg vehicle studv. Its specific objec-
tncs—.u outlined in a unr]-. statement
circulated to industrv recentlv—are to:
® Define preliminary design concept for
the vehicle. Air Foree contends that
sufficient imformation 15 known abount
the lunar environment to formulate a
preliminary concept, sufficiently versatile
to be revised on the basis of informa-
tion gathered in projected National
Aeronautics and Space Administration
lunar probes without seriously COMPIo-
mising  expected  vehicle performance,
This meludes dimensional outline draw-
ings detailing components and  con-
ﬂl‘]}[‘i
¢ Formulate a comprehensive research
plan that pinpoints applied rescarch
areas that must be tackled so that the
vehicle could be constructed by 1966,

As presently envisaged by ASD, the
rmmg vehiele is not to exceed 10 tons
and its configuration is to be within a
10 tt. long, 14 ft. diameter cvlinder.
The final shape and size will be dictated
bv booster configuration, It is to be a
wheeled or tracked vehicle capable of
speeds from between 5 and 10 mph.
[ts minimum range is projected at 250
mi, without refucling or resupply. ASD
has specifically ruled out anv uncon-
ventional locomotion schemes such as
witllking legs or paddle wheels.

Support Functions

Vehicle mav perform support fune
tions for initial establishment of a
manned lunar base. It would he ex-
pected to:
® Transport a three man crew and add:-
tional cargo over the lunar surface.
® Tow or drag support equipment
needed at a lunar base,

e Bulldoze loose lunar surface or scoop
it for back filling or covering.

* Manipulate for assembly, maintenance
and repair tasks. Manipulator(s) is to
have provisions for manual control
a crew member from within the vehi
cle and for remote control through
servo  control svstem.  Actions of 'r|1|_
manipulators are to be remotely moni-
tored.

Vehicle is to be designed to be ready
without special assembly  operations
after soft landing on the lunar surface.
[t must be capable of functioning
through the lunar environment (AW
()ct. I. 32). The vehicle must be
capable uf withstanding the lunar vac-
num, temperature extremes, radiation,
the shock of a soft-landing and the
vanous conditions encountered en route
to the moon,

Aur Foree is requesting that the vehi-
cle have a life support system capable
of sustaining three men for up to seven
days.

An  environmental control  system
s to provide a reliable supply of oxvgen
and protection, maintain  satisfacton
respiratory pressure and be able to ex-
tract impurities from the life supported
volume. Men are to be able to enter or
leave the vehicle without making clab-
orate resupply of environmental condi-
tions necessary,

Interestingly, the Air Force work
statement requests that environmental
control and life support system be
capable of meeting both the physiologi.
cal and psvchological needs of the three-
IMan crew.

VYehicle Design

The vehicle is to be so designed that
it mav be controlled from the earth or
the moon via direct earth-to-moon or
lunar control links, respectively. Dual
control technique would enable it to
operate successfully without a crew be-
tore man steps on the moon. This is a
growth capability that many companies
that have studied roving vehicle con
cepts believe would be economicallv
feasible and desirable. Radius of effec-
tive remote operation may be only two
miles,

Checkout of vehicle subsystems and
monitoring of its operation are to be
able to be done remotely, too. Observa-
tions will be made of the lunar terrain
by sensors, probably television, and per-
haps infrared, and the data transmitted
to lunar bases,

Heavy demands are being placed on
the vehicle's communications system as
Air Force is suggesting that the ve-
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STEPS Generator Tesl'ed

Solar thermionic electrical power system (STEPS) directly converts solar energy to clectrical encrgyv. Shown above on radar antenna dnive
pedestal at Phoenix, Ariz., test facility, the system is expected to generate 300 watts in space ummnmf:m Orientation system locks on sun
with maximum error of six minutes of arc. Collector, which unfurls from 12-ft.-dia. x 5-ft.-long cyvlinder to 153-ft.-dia. dish. tocuses
solar radiation on thermionic converters (right), heating cathodes and cavsing emission of clectrons. General Fleetric’s Missile and
Space Vehicle Department, Philadelphia is developing STEPS for the Air Force Aeronantical Svstems Division.

hicle's communications system be capa-
ble of maintaining contact with other
lunar points both within and bevond
the lunarline-of-sight. Lunar line of
sight is shorter than that of the earth
becanse of the former's greater curva-
ture (AW QOct. 9, p. 71) and the prob-
able absence of an ionosphere which
could reflect radio waves adds complex-
ity to the communications problem,

Potential contractors will have exten-
sive freedom in investigating and an-
alvzing vehicle subsvstems. Aiar Force is
'-.Ilﬂg{,"-.fi]'lg however, a number of ap-
proaches which could be among those
from which selections ultimately would
be made. For example, radio, television,
telephone, coherent light transmission
and incoherent light transmission are
among possible choices for local com-
munications,

Alternate Choices

Other possible choices suggested for
lunar roving vehicle subsvstems are the
following:
¢ Power source—Nuclear, fuel cell, solar,
battery and chemical dyvnamic system,
e Power transmission—Electrical, me-
chanical, hydraulic, pnenmatie, electro-

mechanical.
® Observation and navigation—Radar,

AVIATION WEEK and SPACE TECHNOLOGY,

television, radio beacon, traill marking
and visual,

e Structure—Double  shell,
and monocogue.

e Life sapport and environmental con-
trol—Open systems, closed, semi-closed.
e Manipulator—Flectro-hydraulic,  me-
chanical, hvdraulic, mechanical.

® Vehicular controls and instrumenta-
tion—Manual, mechanical, hvdraulic,
pneumatie, electro-mechamcal.

The vehicle is expected to perform
all its functions with a minimum of
manual labor reguired.

The contractor must dentifv vehicle
subsystems that will require an advance
m the state of the art. He would also
indicate magnitude of effort required
mn -f]i'.'ll'dtl'l]'t'lﬂ an integrated vehicle de-
sign mi:ludmﬂ solutions to problems of
power sources, seals, lubricants and air

locks.

lamminated

Compact Xenon Are
Lamp Is Developed

Cleveland, Ohio—Compact 5.000-w.
xenon arc lamp capable of 275,000
lumens output, approximately three
times the sun’s intensity, has been de-
veloped by General Electric’s Large

December 18, 1961

Lamp Department to simulate solar
radiation for missile and space vehicle
ground tests.

GE engineers maintain that aiming
banks of the lamps at parabolic mirrors
to create a parallel light beam, produces
a Aux density of 130 w./sq. ft. simu-
lating the effect of sunlight on vehicles
N near space.

These tests could help determine
thermal balance of spacecraft and test
performance of devices designed for re-
sponse to solar radiation, according to
GE.

The xenon are lamp is highly stuble
and free of noise, smoke and fumes dur-
ing operation, the company adds, The
lamp s a directcurrent light source
housed in an ellipsoid quartz bulb.
Over-all length is ~.]|ghlh more than 19
in., but the bulb itself is about 3% in.
i diameter and 43 m, long.

The bulb houses two tungsten clec-
trodes with an & mm. arc gap operating
m a high-pressure xenon atmosphere.
Although lamp life ratings have not
been established, GE has set an objec-
tive of 1,000 hr. average life under
normal operating conditions for the
5.000-w, lamp, which will be marketed
spon, and a similar 2,000 w. lamp,
alreadv on the market.
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WORLD'S FASTEST “RUNWAY™ for advanced testing of

aircraft tires is Goodyear's new multistage dynamom-

eter system. First to simulate most accurately all tire

operating conditions, system qualifies tires up 1o 320

_}?g and advanced testing at 500 mph. Today '
ecking out designs for 1970's tires.
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Proven safer traction... proven safer impact reliability

If they're Goodyear tires, they're
engineered to withstand higher
loads and hotter temperatures for
longer periods, to give the best
over-all performance time after
time, Whether the challenge is a
225-mph-takeoff requirement, or
an extended taxi run under load,
or the abusive high impact of a
Navy carrier landing, Goodyear
tires deliver performance beyond
requirements, And the extra mar-
gin of reliability they provide in
high-speed service, plus their
longer tread and carcass life, is
the plus value Goodyear tires
deliver.,

Five major reasons account for
Goodyear’s commanding position
1n aireraft tires:

1. Continuous rib treads truly
engineered to deliver the ideal life
and stopping-power combination
under both wet and dry runway
conditions.

2. Tread design provides a “built-
in" obvious and proven reliable
wear indicator. When any portion
of the groove disappears, tire
change is indicated.

3. Most advanced research, de-
velopment, testing and quality
control facilities in the world.

4, Unrivaled reesrd of perform-
ance on all types of high-speed
commercial and military planes.

5. Largest staff of expert avia-

tion tire consultants, available for

on-the-spot service everywhere.

Today Goodyear is fully capable
of meeting all requirements for
high-speed aircraft tires—for the

GOODF/YEAR

jet aircraft flying now and tomor-
row. Call your nearest Goodyear
field office for complete details. Or
write on company letterhead to
The Goodyear Tire & Rubber
Company, Aviation Products
Division, Dept. L-1715, Akron 16,
Ohio. Remember —lots of good
things come from Goodyear,

FROVEN RIB TREAD PATTERN gives optimum tire coeffi-
cient of friction—optimum tread wear and refiability.
Three cenler grooves “pump” runway clear of water,
let tire grip practically dry runway, rain or shine. Wide
outer ribs resist excessive tread wear and surface cut-
ting. Shoulder groowves supplement cemter Erooves,
maintaining a high coefficient of 1riction throughout

tread life,



THE SIZE DIMINISHES: [E1 THE POWER REMAINS AS HIGE

Tiny New 3/8" (0.375") Squaretrim®
Potentiometer Dissipates One Full

The performance of this new Daystrom subminiature Squaretrim is as great as its half-inch cousins, Further,
the one-watt rating is based on still-air tests...typical of our conservative specifications. Contained in a stack-
able package only %" square and just 18" thick, the new Series 200 Squaretrims permit great circuit density
(27 per cubic inch) and the 144 different models offered give wide design latitude. The Series 200 Squaretrims

range from 10 ohms to 35K, operate from —55 to +150°C, and need no mounting brackets for stacking. A true
precision instrument with all the exeluzive features of the Daystrom line, this new potentiometer is designed
to meet MIL R-27208 and MIL R-22097. Write for detailed information.

Various conhgurations of lunar mission models are tested at Na-

N AS A T t L d' T s Of tiomal Aeromauntics and Space Administration’s Langley Research

Es s an "lg ra lts Center, Va., to determine their earth linding characteristics. Some

s 5 tests are conducted by landing the models on the wooden platform:

V I- M M d I others by landing the models on water. The models are catapulted

arlﬂus unﬂr |$$|0“ 0 e 5 by an overhead device. Technician is preparing lenticular-shaped
model with stub wings for testing.
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'DAYSTROM, INCORPORATED
|

POTENTIOMETER DIVISION

ARCHBALD, PENNSYLVANIA = LOS ANGELES, CALIFORNIA
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AUXILIARY

POWER SUPPLY

Direct conversion of heat to electricity offers the solution
to the problems of auxiliary power in space.

New techniques of space charge neutralization are being
developed at Ford Instrument Company under U.S. Air Force,
U.5. Navy and company sponsored studies, This work offers
the opportunity to obtain significant power densities with
wide spaced plasma power diodes at cathode temperatures
around 1200°C. Application studies currently being under-
taken involve chemical, solar and nuclear heat sources.:.a

@ FE2RD INSTRURMENT COG.
DIVISION OF SPERRY RAND CORPORATION
31-10 Thomson Avenue, Long Island City 1, New York

!
Ford Instrument guidance and confrol components participated in these missile and space ““firsts": First Free-World man-into-space vehicle (mercumy- meostone) » First
operational ballistic missile (reosTone) » First successful launching of a Free- World satellite » First successfully recovered nose cone » First successful Free-World space probe,

A CREATIVE TEAM OF SCIENTIFIC, ENGINEERING AND PRODUCTION TALENT

Oscar 1 Amateur Radio Satellite
Launched by USAF Discoverer 36

By Russell Hawkes

Oscar 1 amateur radio satellite was
successfully launched into a polar orbat
last week as o pigevback spacceraft
aboard USAT Discoverer 36.

Beacon in the 10-1b, satellite began
transmitting 28 min, after launch in-
dicating successful separation from the
Agena carnier rocket. ‘The signal was
first acquired by a U, §, ham station in
Mane Byrd land, Antarctica and the -
formation was immediately relaved to
the Oscar control center at Sunnyvale,
Calif, by amateur single side band radio.

Oscar 1 (AW Feb. 13, p. 77) 15 to
transmit a beacon identification signal
for three weeks on a carrier frequency
of 145.0 mec. in the amateur radio
two-meter band.

[t 1s intended to give amateur radio
aperators all over the world experience
to prepare them to use more ambitious
active amateur communications satel-
lites proposed by the amateur Project
Clscar Assn,

Association ofhcials are conhdent that
success of the first satellite will generate
strong support in government and in-
dustry for the later proposals. The
project alreadv has the cxpressed back-
mg of the U.S. Information Agency.

No monev 15 being sought for the
projeck.  The association 15 composcd
entirely of radio amateurs with profes-
sional experience m U. S, space pro-
grams and has strenuously resisted any-
thing which might compromise the
amateur nature of the project. Equip-
ment has been assembled from compo-
nents donated to the project without
charge by various companies and the
people who have designed and manu-
tactured 1t worked without pay.

There are three Oscar 1 satellites on
hand at Vandenberg AFB., The one
launched was sclected shortly  be-
fore launch time. One effect of reliance
on donated parts has been to make 1t
impossible to make the three satellites
identical, Donors of some of the more
expensive components could not afford
to offer a complete set of three, and
differences between those offered by
different manufacturers forced some
variety in circuitry.

The American Radio Relay League,
coverning body of U. S, amateur radio,
has used its publications and other
channels to disseminate information
about Oscar to amateur radio operators
im the U. S, and other countnes.

The Project Oscar Assn. is currently
studying 26 technical approaches to the
design of more advanced amateur com-
munications satellites which can be
Imilt if expected non-Anancial govern-

ment support materiahizes. One of these
approaches includes a simple, low-cost
attitude stabilization scheme.

Oscar 1 weighs 10 1b. and is encased
in a magnesium housing curved to fit
under the outer skin near the aft end of
the Agena B spacecraft. When the
Agena has separated from the acro-
dyvnamic skin which covers its aft end
at launch, the ballast compartment in
which Oscar 1 is placed 15 uncovered,
making e¢jection possible when Agena
has achieved orbit. Outer surface of
Oscar 1 15 plated with 0.1 mil of gold.

A quarter-wave monopole antenna,
folded at launch, springs erect in the
center of 1ts ground plane on one side
of the satellite when it has been sepa-
rated from its Agena carnier rocket, The
housing is about 10 in. x 12 in. x 5 in.
and contains a 100-milliwatt beacon
tramsmitter, kever and nickel-cadmium
or silver-cell battenies encapsulated in
foamed CPOXY.

The all-solid-state beacon will trans-
mit the Morse Code identification sig-
nal “hi” The orbital lifetime of the
satellite 15 expected to be about 30 davs
but the beacon will transmit only for
three weeks, plus or minus three days.

The Project Oscar Assn, has supplied
amateur radio operators with four track-
mg techmiques and reporting formats,

However, operators have been urged
to develop their own techniques if their
expenence suggests better ones and to
report these to the association. Recom-
mended procedures range from simple
reports of acquisition and fadeout times
and signal strength to three-dimensional
direction finder techniques and Doppler
shift plotting for the better equipped
and more experienced amateurs. The
rate at which the beacon kever sends
identification signals 15 sensitive to tem-
perature in the satellite and all opera-
tors have been advised to measure and
report the time required to send 10
complete identihication signals. This
will help determine the validity of ac-
quisition reports.

OSCAR 1 amateur radio satellite is a small
VHF transmitter in a curved housing to fit
into aft end of Agena B space wehicle.
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APFPFROE, ACTUAL SIiTE

New PACIFIC

“G" §Nusul Hifé“
... provides high

performance

...reliable acceleration
switching!

Pacihic’s new inertia switch is readily
adaptable to meet a variety of “G”
sensing uses from missiles to freight
cars. It permits a wide variation in
performance and range with only
a minimum of engineering and de-
veIm]:rment to meet specific require-
ments, A unique switching action
provides positive “make or break”
action of the electrical contacts at
the “G"” setting regardless of envi-
ronmental conditions.

For information on Pacific inertia
switch designed to your own re-
quirements...or on a standard unit,
WRITE TODAY. The engineering
skill and creative ability of Pacific
Scientific are at your service,

Write for current engineering data sheets—

PACIFIC SCIENTIFIC COMPANY

P.O, Box 22019, Los Angeles 22,
Calif, = 5an Francisco

San Diego » Seattle » Portland

Denver = Arlington, Texas

representatives:
in the Eastern U.S,
AIRSUPPLY-AERD
ENGINEERING GO,
Mineola, L.1., N.Y.
in Canada: GARRETT
MFG. LTD.=Toronto
Montreal - Rexdale, Ont.
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Half-mule, half-bird The U.S. Army’s Sergeant, now in production, is artillery,

and it can traverse terrain where caissons used to go rolling along. And for long,

fast hops, the Sergeant can readily be airlifted. The prime contractor, Sperry

Utah, wisely selected new, light gages of USS “T-1"" Constructional Alloy Steel
with 100,000 psi yield strength for the ground support special purpose equipment.
USS “T-1" Constructional Alloy Steel is three times stronger than structural
carbon steel, thus fabricated components can be made thinner and lighter with
no sacrifice in strength. The entire launcher is air-transportable because it

weighs only 16,000 pounds—7,000 pounds less than if built with structural

@ “Keeps America's strength high."

carbon steel. Whenyour missile sup-
port system goes on the drawing
board, you can obtain applications
and development assistance by con-
sulting the one producer of all basic
materials for support hardware and
facilities. Whether it’s carbon steel
orspecial constructional alloy steels,

electrical cable or wire rope...consult

United States Steel

USS and "*'T-1" are registered trademarks

Wide use of USS "T-1'" Steel makes the transporter- Frame components of special purpose container trans-
erector-launcher 7,000 pounds lighter and completely port trailers are *T-1" Steel: launcher boom is alsg *'T-1"
air-transpartable. Steel, for maximum strangth and minimum weaight.

All major structural components were designed at an allowable working stress of 66,700 psi.

P 9501
wl -:'-J..l_ﬁ:::'

614" diameter welded USS “T-1" Steel tubing forms the
torus ring of the launching superstructure.

USS *T-1" Steal coutrigger lags stabilize the unit In firing
position. Also made of "'T-1" Steel arethe U-frame, extens
sionarms, top and rear tension mémbears and back beam.




q needle in unmanned gy, ,
{1 L.
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MAVIGATION with ‘needle's eye” precision

is achieved by Motorola RDI. Synergistic
combinations of Radio, Doppler, and Inertial
sensory data into one integrated system exeead
the sum of the capabilities of each. Ranging
hundreds of miles from their ground-anchored
reference, these R+D, R+Iand R+D+I eombina-
tions provide targeting accuracy...immunity

to interference...resistance to deteetion. Unique
combinations of these techniques have

been proven in applications requiring real-time,

Military Electronics Division

All qualified applicants will receive consideration for employ-
ment without regard for race, ereed, color, or national origin
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position-fixing and space vehicle-guidance. These
Motorola systems originally were designed for

missile guidance and surveillance drone

navigation...they now provide reliable solutions

to a broad range of problems requiring

continuous, current, and extremely aceurate

control data never before attained in 2 dynamie

environment. Sensory synergism is another
demonstration of Motorola's systems ingenuity.

Classified details of these programs are avail-
able to those with an established need to know.

MOTOROLA

CHICAGDO 51, lllinglis, 1450 MNorth Cicero Avenue
SCOTTSDALE, Arizona, B201 East Mc Dowell Road
RIVERSIDE, California, B330 Indiana Avanua

Line drawing of the 27-in, Trailblazer nose cone shows location of the 15-in. spherical motor. Fixture at top is ballast, and clectronic
instrument package is installed in the forward bulkhead. At left, a General Electric technician inspects the surface of the pavload afterbody,

Trailblazer 2 Series to Study Re-entry Phenomena

Trailblazer 2 rocket series, designed to studs
re-entry physies phenomena, is under way
at Wallops Island, Va., as part of the Proj
cet Defender experiments sponsored by the
National Aeronautics and Space Administra.
tion, Lincoln Laboratory of the Massachu-
setts Institute of Technology and the Ad.
vimeed Research Projects Agency. Fourth
stage structure was built by General Electric
Missile and Space Vehicle Department,
which also designed and installed the instru-
mentation, The stage weighs 45 1b., and i
27 in. long. Weight reduction was obtained
by using magnesium and thorinm for the
inner  structure,  The  four-stage  launch
veehicle, engineered and fabricated by Atlan.
tic Research Corp. Space Vehicle Group
(AW Jan. 16, p. 102), consists of a Thiokol
Castor booster stage, which has two Thio-
kol Recruit assist rockets; Grand Central
Rocket TX-77, Lance; third-stage Hercules-
\llegany Ballistics Laboratory 248 Altair.
and fourth-stage spherical, built by NASA'S
Langley Research Center, called Cygnus.
IFirst two stages are designed to lift the
vehicle to an altitude of one million feet,
The wvehicle then noses over, and the last
two stages drive the nose cone to a velocity
of more than 20,000 fps. Spectrographic
and meteor cameras obtain veloeity data.

Trailblazer’s 45-1b. nose cone is covered with a six-inch-radius nose cap., The cone and

ablative cap were built by General Electric's Missile and Space Vehicle Department.

AVIATION WEEK and SPACE TECHMOLOGY, December 18, 1961 &7



I

;

\
.
F
£
-

N

u

10
i
i

|
|

1A

} A

ALGOA CAPABILITY AT WORK ...

weldable cryogenic aluminum alloy

= iy —

" ' that's stronger, thriftier than stee

yAl.l.':ﬂA ALUMINUAM

A ALUMINUM COMPAMNY OF AMERICA
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Crbiting soliar observatory, being developed by Ball Brothers Research Corp., Boulder, Colo..
for the National Aeronautics and Space Administration, will be tested in this 10-ft.-dia.,
15-ft.-long space simulator. The chamber, built by High Vacuum Equipment Corp., Hing-

ham, Mass., can be evacuated to 2 x 107 mm, without crvogenic pumping. Simulated alti-
tiudes between 200 and 300 mi. can be achieved.

Space Laboratory to Test Re-entry

Stmulated re-entry condhitions for 2
wide variety of space flight prohles will
be incorporated in a new space vehicle
research laboratory now under construc-
tion at Aveco Corp.'s Research and Ad-
vanced Development  Division, Wil
mington, Mass,

The 79,000-sq. ft. structure, will be
completed next spring at an estimated
cost Hf ':-_.] H‘Iﬂli”l'l.

It will be combined with an existing
building that presently houses the i
vision's high-temperature, high-velocit
research facilities.

Laboratory Equipment

The new laboratory will contain the
following equipment;
& ] (-megawatt arc shroud for high tem-
perature matenals research, simulating
the enthalpies of ICBM re-entrv vehicle
and orbital velocities.
e Shock tunnel with a 12-ft. dia. work-
mmg section, Aveo says this Facihity s
twice the size of anv similar existing
unit and will be able to accommodate
nearly full-scale ICBM nose cones or
space vehicles of equivalent size. Using
G-in. dia. shock tube sections stressed
to 60,000 psi.,, the new shock tunnel
will be capable of velocities of up to
Mach 30 and will provide 45 channels
of data.

e 0.5-in. dia. shock tube, for study of
the radiative heat transfer loads on e
entering space vehicles, Using an clo
trically-created driving force, this facility
will simulate n:_'!'llh.ﬂi‘]ih q'qlsin.l]u'n'; bi)
36,000 fps.

e Magnetohvdrodynamic accelerator
shock tube, to accelerate 1womzed eas
Aows up to (0,000 f['l-‘-i_ Aven savs this
velocity is comparable to that of
'-.l..'lll'i[.'.!L' !'L'l"ll!lll!'l.r_; I'-T-I'I'IH Fy llII'II:?IIH L3 1".IL'|'I|'|"-
yrobe,

e Molecular-beam shock tunncel to st
surface interactions of elementary par-
ticles with space vehicles at extrenw
sltitudes.

The new buildimg also will s
some test equipment already in opera-
tion at Aveo, mcluding an orbital vehicle
re-entry simulator (OVERS), a 2-mega-
watt arc tunnel capable of Mach 2.5
gas flows with durations of up to 10
min., and 3z lf'l-lnu,-g;ur:lt’r arc tunnel,
producing velocities of Mach 5 m a
|-ft. dia. working scction.

Avco says that a 33,000 cu. ft. capac
ity central vacuum pumping svstem will
allow almost continuous operation of
the large arc tunnel and will accommo-
date planned future installation of an
ultra-high vacuum laboratory, a cryo-
genic laboratory, a cryvogenic low-density
wind tunnel and a space chamber.
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ELDABLE

CRYOGENIC
ALUMINUM ALLOY

THAT’S STRONGER,
THRIFTIER
THAN STEEL

At —423°F (boiling point of liquid
hydrogen), Alcoa® Aluminum Alloy
2219has anultimate tensile strength
of 92,000 psi. Even at elevated tem-
peratures, 2219 alloy's mechanical
properties are superior to those of
any other commercially available
aluminum alloy.

Alloy 2219 has other likable at-
tributes, For one, it costs about one-
quarter as much as stainless steels.
For another, it's easy to form and is
as weldable as aluminum alloy 6061.
Also, it 1s compatible with presently
used fuels and oxidizers and has
good ballistic characteristics.

ALL ABOUT CRYOGENICS — Alcoa
Research and Development Labora-
tories possess considerable informa-
tion on the high- and low-tempera-
ture properties of aluminum alloys.
If alloy selection or the fabrication of
cryogenic aluminum presents diffi-
culties, get in touch with Alcoa. Odds
are overwhelming that out of the
minds of the men who staff these
laboratories—or from the volumes of
aluminum data at their disposal—
there will come the answer.

Write: Aluminum Company of
America, 1870-Z Alcoa Building,
Pittsburgh 19, Pa.

vnl.ﬂ OA ALUMINUAM

‘ ALUMINUM COMPANY OF AMERICA
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AERONAUTICAL ENGINEERING

AiResearch’s 331 Engme Tested on Lark

By William S. Reed

Phoenix, Ariz.—AiResearch Manufac-
turing Division of the Garrett Corp, 1s
secking to expand into the hght hLi!-
copter ]:mmr;:hut market mth the
Model 331-7 hight turbine engine which
wils ﬂighf-tmtc{l recently in a Republic-
built Lark, a version of the Alouctte
helicopter.

AiResearch’s light turboshaft engine,
while weighing approximately the same
as the French-bult Artouste,—200 1b.—
produces 500 eshp. at a specific fuel con-
sumption of 0,619 1b./shp./hr.

AiResearch recently teamoed with Re-

public Aviation in a flight test program
aimed at enhancing the Lark’s position
in the Navy's Assault Support Helicop-
ter (ASH) competition by equipping it
with a U. S-made engine (AW Nov, 20,
. 23).
I Market for light turbine engines
looms potentially large, AiResearch con-
tends, because of the off-the-shelf nature
of the Navv Assault Support Hehcopter
specifications. The four-iive passenger
capacity of the helicopter dictates an en
sine in the 500-cshp. class and this
lends itself to commercial applications
such as air taxi, construction, search and
rescue. Army's light helicopter market
has been estimated as being in excess
of 4,000 i the next hve vears (AW
Sept. 5, 1960, p. 30), makmg entrance
mto powerplants for this ty pi: machine
1 I:H}tht:L;llu lucrative ficld, AiResearch
5 entered m the uumpttitmn for an
ilternate LT'I":"H'H. for the LOH program
(AW Nov, 27, p. 24).

AiResearch ||.1.ﬁ built more than 9,000
light turbine engines ranging in size
from 35 to 850 eshp., but applications
have been confined to ground and
auxthary power units and jet engine
starters. None has been applied  as
primary propulsion unit for mreraft,

The joint Republic-AiResearch flight
test program mvolved 6 hr. of flight and

3.5 hr, of static ground running, High-
lights of the test program revealed that:
® Fuel consumption averaged 25 gph,
during flights which were conducted
mostly under high load conditions, Av-
erage fuel consumption for the Artouste
engine under similar  conditions  is
roughly 45 gph. Phoenix clevation of
ll"'u ft. and high ambient tempera-
tures contributed to demands made on
the engine.
® Flight to corrected altitude of 11,000
ft. was made with a gross weight of
3,348 1b. Althitude was not limited by
engine capability but by convenience.
Service ceiling of the Republic Lark is
10,500 ft. at 3,300 b, gross weight.
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AIRESEARCH MODEL 331 turbine engine develops 500 eshp., weighs 200 1b. (above).
Model 331-7 (first drawing below) fixed turbine engine features two centrifugal compres-
sors in tandem and a three stage axial turbine. Engine turns at 39,000 rpm. Maodel 331-50
(bottom drawing) free turbine engine vses same rotating components as the 331-7 fixed
turbine. Main difference is that the third stage engine is mounted on a separate coaxil
shaft and power is tiken off aft end of engine. Price of the fixed turbine engine in 100.
engine lots is 519,000 each; price for free turbine engine in 100-engine lots is 521,000 each.
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AIRESEARCH TURBINE ENGINE was mounted in the Republic Lark helicopter using the
same mounting pads as the French-built Artonste engine. Picture was taken dunng static
rans in Phoenix, Arnz, hence the chains. Model 331 engine powered the Lark to 11,000
ft. at maximum gross weight, Normal service ceiling is 10,500 ft.

e Noise level of the helicopter/engine
combination was considerably reduced,
compared with the Lark/Artouste meas-
uring S84 db. 100 ft, from the mlet,

The AiRescarch Model 331 engine is
being developed in twn models—fxed
shaft and free turbine. Rotating parts of
both models are interchangeable.

Fixed-Shaft Engine

The hxed shaft engine has two tan-
dem centnifugal compressors, an annular
combustion chamber and a three-stage
axul tarbine. Compressor pressure ratio
at maximum power 1s 6.5 71, Fach of the
compressor impellers and turbine wheels
is of single picce construclion. The
mmpellers are machined ont of a solid
picce and the turbine wheels are cast of
[nconel in one picce. The onlv machin-
ing done om the turbine wheels is finish-
img the hub and balancing the com-
pleted unit, Cost of the ome-piece
turbine wheels is about one-fourth that

of built-up assemblies, AiRescarch main-
tains,

The free turbine engine essentiallyv is
the same as the fixed turhine with the
exception that the third-stage turbine
is mounted on g separate co-axial shaft
aft of the exhaust of the second turhine
stage. Power takeoft is from this third
turbime at the rear of the engine rather
than from the front of the engine as
the fxed turbine model. Weight and
cost of the free turbine 1s greater than
the fixed shaft engine because of the
extra weight and expense of the power
takeoff method.

Question as to which tvpe of engine,
fixed or free turbine. is most smitable
for helicopters  revolves  around  the
power ontput of the engine. Fixed tur-
hines require a cluteh so that the engine
can  he started withont load. The
arrangement with a fised shaft tarbine
i5 similar to that wsed in helicopters
powered by reciprocating engines, Free

Shaft
Horsepower Jot
Ratings (min.) Thrust (Ib.)
Tokeoff AT 500 J8. 5
(5 min.)
Military i 450 3.5
(30 min.)
Mormal . 400 I
(Max. Conl.)
0% Normal. 1560 i [
757% Narmal. . 300 29.5
Ground ldle. . ... 0 1

Performance Ratings

Sea Level Siandard Day Stahic

AiRosearch Model TSEJIIT-7

Main Turbine |
Engine Qutput Inlet
Rolor rpm. Drive rpm. SFC Temp.
{nom.) {nom.) Ik, shgp. 'hr, Deg. F
40,930 &, 300 D &9 1,735
39, 000 &, 000 0430 1,710
39,000 4,000 0. 451 1611
39,000 &, 000 O 475 1,513
39, 00 6,000 0.7335 1,423
40, 500 3,154 58 1h. hr, 750
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turbine engines do not require clutches
but have inherentlv slower response
rates because of the spin-up time of the
power takeoff turbine. Thev are, how-
ever, heavier than the fixed shaft engine
and shightly more complex.

Faster Response

F'or engines m the 500 hp. class,
AiResearch contends that the ﬁwcl shaft
engine has the advantage of faster re-
sponse and less weight. Clutches for
engmes up to 300 hp. are not a partico-
lar problem. However, for larger en-
gincs, the bee turbine will win out
AiResearch believes, primarily because
clutches become cumbersome for en-
gines of higher than 300 hp.

AiRescarch’s Naodel 331 falls about

midwayv in the range of engines pro-
duced by the company. Size of the
turhine {ngmn familv ranges from en-
gmﬁ of 2 to 9.5 Ih./sec. arr flow. The

31 has an air mass-Aow of 4.32 Th. sec.

AiResearch has quoted prices of 519.-
000 each in 100-engine lats for the fixed
turbine engine and $21.000 for the free
turhine. Lot price om a military contract
can be substantiallv reduced, AiRescarch
SaVs.

USAF Grants

Air Foree Ofhce of Scaentific Re-
search recently awarded 60 grants and
contracts  totaling lppr{nmnhh S5
million to Ln]k"u universitics, non-
profit research |1|r.’r|hthnm and industnal
laboratories, Grants were to the follow-
mZ.

University of Californin, (UCLA), Berke-
ley, Calif.—f2131.000 for adaptive control
gy atenns theory,

Catholle University of Ameriea, Washing-
ton, L C—5109 6872 for research on  flow
gepmration.

Vnssipchusetts Instituie of Techonology,
Cambridre, Mass.—220.4875 for study of the
physics of rarefled gas and plasma Qows

Brovwn University, 'rovidenee, B, lL—
G865 for cxperimental and theoreticial
resoireh In omngnetic gas dyvnamios

University  of Vieginin, Charlottesville,
VAa.—X126.75% [for an vieetrodinsagnetle sis-
pensinon  svetem  Tor the measurenieént inf
nerodvnan e rharpeteristios.

University of Toronto, Toponto, CUanado

S13.298 for magneto gag dynamics,

University of Toronto, Toronto, Cannida
— 34 L EHT for teans=ler of ma=s momentiom,
el o eorEEy i feeo molecanle systens,

Princeipn University, 'rinecton, X, J—
147,700 oy combmation processee in Haguid
propellnnt moecket molars.

University of Utah, S2alt Lake Vity, Utah

A34. 080 for fenbiion and burning of =oliid
prrnpeellants,

Lelund Stanford, Jdre., University, =tan-
ford, Calll.—337.880 for factors involved in
the stubility of cvelopropanes,

University of California, (U0C°1.A), Borke-
oy, Coallf.—843.704 for light emitted by
lomice flimes.

I niversity of Georgla, Ahens, Gl =—
41,651 for a thermodynamie stability =cnle
af =table, izolable free radicals.

University of Chicagoe, Chicaga, 1HL—=u1,-
118 for oxidation of aromatic compounds
by electron transfer,

Fordham University, New York, N, Y.—
£41.552 for small ring compounds.

Wew York University, Washington Siqguire,
New York XY —365.7580 for free radieal
aromatice =ubstitution,

Pepnsylvanin State University, U'niversity

i
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A prototype of a huge booster-size, segmented,
solid propellant rocket motor was successfully
test fired by the U.S. Air Force. The test was con-
ducted for the Air Force by United Technology
Corporation at the firm’s Development Center
near Morgan Hill, California. The giant rocket
motor, which was designed and built by UTC,
produced nearly a half million pounds of thrust.

=-TDb
)
_._;—l""d-'-”"-

United Technology Corporation

P. 0. Box 358, Sunnyvale, Californma

SUBSIDIARY OF UNITED AIRCRAFT CORPORATION




PERFORMAMNCE CHARACTERISTICS

VACUUM SPECIFIED ACHIEVED

1 210*mm He 4 hours 1 hour, 32 minutes
lx 10" mm Hg B haours 3 hours, 32 minutes

Sy .'-13??* 5 % 10" mm Hg 20 hours 4 hours, 27 minutes

1 x10-"mm Hg ultimate 7 hours, 32 minutes

COMPLETED AHEAD OF SCHEDULE, the Bendix 20'x 27" satellite test
chamberis in operation! Vacuum and pumpdown exceed specifications. This
high vacuum chamber is the heart of the new Bendix Space Laboratories
for design, fabrication and test of complete satellite and spacecraft systems,

Sx10-*mm Hg beyond spec. 11 hours

SPACE ENGINEERS experienced in integration, assembly and testing of
satellites will find new careers at the Bendix Space Laboratories. Specialists
are needed for thermal-vacuum, vibration, structures, dynamics, radio and
noise interference, fluids and mechanics, instrumentation, circuit design,
and field test. Write or call Personnel Director, Bendix Systems Division,
Ann Arbor, Michigan—an equal opportunity employer.

rmnd'ﬂ/

Bendix Systems Division

LR 08 AT IDON

VTOL Fighter Concept Based on F-104

Aviation Week artist’s conception shows a Lockheed Aircraft Corp. design which may be entered in the North Atlantic Treaty Orguni-
zation VTOL fighter competition (AW Nov. 27, p. 28). Aircraft, basically an F-104 fighter, would have 16 vertical-lift turbojets in its
wingtip pods (AW Sept. 26, 1960, p. 23). Lift engines would be Rolls-Royce RB.162s (6,000 1b, thrust).

Park, Pa —3%59.900 for chemlical properties
nf labile species.

Washington State University., Pullman,
Wash.—£44.002 for internctions of activated
enseBR with =olids.

McGill Univershty, Monireal, Canada—
240,776 for variation of nuclear charge dis-
iribution in fissjon with hombarding energy.

Western Reserve University, Cleveland,
(Yhio—$28. 310 for vagoprezzin blosynthesis,

U'niversity of Tennessee, AMemphis, Tenn.
845,000 for a =stady of baszsle ga=stroin-
testinal problems.

University of Delnware, Newark, Del.—
2200000 for effects of changes In group
il reonnel upon LG performance,

SNorthwestern University, Evanston, [l

$23.242 for simulation of communication
and mteraction,

Knnsas Stute University, Manhattan, Kan,
—£40,458  for predictablility of task and
Inng-term retention of learned skills.

University of Minnesoftn, Minneapalis,
Minn.—%11,625 for problems in hydrody-
namiecs and partial differential equations.

Institufe of the Aerospnee Scicnees, Ine,,
~ow York, N, Y.—E224.2%256 for international
nerospace ahstracts,

University of Ilinois, U'rbona, [L—
21361 for investigation of the relationship
between curvature and homology in real
and complex manifolds,

Johns Hopkins University, Baltimore, Md.
—8§25,205 for solutions of partial differentinl
efuntions,

Hacvard College., Cambrides,  Mass—
10,450 for probabllity, statisties, nnd
mechnnies,

University of Minnesota, Minneapolis,
Minn—217.502 for the curvatnre of trans-
formations.

University  of  Minnesota, Minneapalis,
Minn—240. 6480 for Auetontion and moltl-
dimensional prableme,

University of Missonrl, Columbia, Mo, —
210,482 for nonlinear partinl  iMerential
o tions,

Mew York University, New York, N. Y.—
221,853 for research on mathematieal prob-
lismi=,

Willinm Marsh Hiee University, [ouston,
TexX,—35,0605 lor mathematical techniaques
for electrie potentinl problems.

University of Calitornin, Berkeley, Calif.
— 341,900 for research in atomie physies
Rattering processes,

University of Callfornin, Berkeley, Calif,

35,000 for researeh In sampled-data 0nn-
trol saystemas,

Yale University, New Haven, Conn—
21R.430 for density messurements in solid
Hen

University of New Humpshire—215605
for investigation of conduction theories in
rascous plasmas and Solids,

Institute for Advanced Study, Princeton,
N.J.—%£1.200 for problems of the distribu-
tion and motion of interstellar matter in
gFalaxies.

Yeshivae University, New York, N.Y.—
F50.740 for statistical mechanics of transport
properties in nonequilibrium and dissipative
AValamas.

Leland Stanford, Jr. University., Stan-
ford, Califl.—390.000 for experiments and
ligquid helium temperatures on macroscopice
ruantum  effoets and general relativity.

University of Minnesotn, Minneapolis,
Minn—E59,.826 for electronic spin regonance
studdies of solld defects.

U'niversity of Georgin, Athens, a, —

245,991 for computer analygis of bhio-clectric
responze pallerng,

In addition to previously mentioned 'sAF
grants the following controcts were awarded
o educational institumtions:

Leland Stanford, Jr., University., Stian-
ford, Callf.—$£35002 for <continuation of
theoretical and empirical study of equillb-
rlum and suibhility In irreversible procos=es
with emphasis on problems in fluld flow.

Palviechnle Institute of Brookiyvmn, Proosl-
Ivn, N. Y.—%26.805 for continuation of stwidy
of vibrations of evlindrical shells.

Cornell University, lthaca, X, Y.—3304,200
for continuation of =iady of non=i=enihiropic
gns dynamices.

Cornell University, Ithaca, N, Y. —544,.225
for contimiuation of stody of kinethes of
chemical reaction= in shoek tubes,

R e 1 s o

Wind Tunnel Tests Set for Flex Wing

Ryian Aerospace’s Flex Wing test vehicle has completed the first two phases of flight testing
for the Army Transportation Research Command. Aircraft—with rudder added to original
design—is phatographed here making final test flight over Brown Field, near San Diego.
Vehicle now will nndergo wind tunnel tests and continuned flight tests, to be conducted
by NASA pilots, in an Armyv-funded program at Langley Field, Vi
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THERE'S NO
SUBSTITUTE FOR
VISUAL INSPECTION—

EVEN ON TURBINE ENGINES

Detailed, exacting visual inspection of Dart
flame tubes is used to find cracked cooling
rings, loose rivets and other discrepancies,
The inspection is very precise — and very
honest, for the flame tube is as vital to turbine
engine life as cylinder condition is to piston
engines.

Like cylinders, flame tubes are normally
good for more than one operating cycle. If
they are defective, they are repaired in the
Airwork shops, using modern methods for
handling high temperature metals.

If necessary, the flame tube is sectioned
on a lathe, and a new center section added.

ESSENTIAL SERVICES ﬂ
TO AVIATION

Then the tube is rewelded under a blanket
of argon gas to prevent oxidation of the
sophisticated metal at high temperatures.
The volume of Dart engines handled by
the Airwork shops, justifies the best available
test and re-work equipment. But, in many
cases, the best test equipment available is
still the honest craftsmanship of well qualified
inspectors; working for a company with a long
tradition of quality. We offer you this at
Airwork . . . and back it with the trouble-free
experience of our many turbine and piston
engine customers. Write for our new bro-

chure, "“Essential Aviation Services”.

Ir'work

cCoORrR P DR AT I ORN
Millville, New Jersey

PRODUCTION BRIEFING

Lycoming Division of Avco Corp. re-
ceived its ],,n“; single engine produc-
fion - ordcr frrnn L "'n"'nl "‘_'I 406,117
for an undisclosed number of T53-L-9
turbines for Bell HU-1D helicopters.
Order extends T53 production through
October, 1963, The 450-1b, engine 1s
rated at 1,100 shp.

Cleveland Pneumatic Industries, Inc.,
of Cleveland, Ohio, will provide 25
landing gear sets for Swiss  Amerni-
can Aarcraft Corp.'s SAAC-Z3, new
twin-jet executive aireraft, which will
eo mto prn{]tlchnn snon in Switzerland.

Citvy Tank Corp., Culpeper, Va.,
has reecived a $605,000 contract from
Port of New York Authority for 16 jet
aircraft  refueling umits, each  with
10,000-gal. capacity, for use at New
York airports.

Belock Instrument Corp. of College
Point, N. Y., has received contracts
totaling $1 million for continued engi-
neering  and  production  of  training
simulators for Armv Hawk missile.

Varian Associates, of Palo Alto.
Calif., will build a radiographic linear
accelerator to be used by the Air Force
for internal mspection of Minuteman
and other solid-fucled missiles. The
20-tmlhion electron volt X-ray device,
scheduled for delivery in mid-1962, will
be nstalled at Hill AFB, Utah, as part
of a $2.6-million Minuteman depot fa-
cility now under construction. The ma-
chine is expected to reduce Minuteman
mspechion time from 316 hr. to 13 hr.

Lear, Imes, Instrument  Division,
Grand Rapids, Mich.. has received a
SZ-million USAF contract to provide
gvros and associated equipment  for

us¢ in integrated fight panels aboard
-105 aircraft.

North  American  Aviation, Inc.'s
Rocketdyne Division will produce 30
cach of its Aerolus 1 and 1-90 solid pro-
pellant sounding rocket propulsion svs-
TL']I':.-; for evaluation by f"'k!;l‘-._'. 'S H'Il"n"'l."L'Ph.
Acrolus | i*a designed to propel a 6-1b.
puhmﬂ to 230 [J[i[] ft.: Aecrolus 1-90 1s

planned to push a 6-1b. pavlead to 90.-
00 ft.

Shielding, Inc., of Riverton, N, |., will
construct an  §,500-sq.-ft. manufactur-
ing, controlled environment facilitv for
General Electric’s Space  Technology
Center at Vallev Forge, Pa., under a
$320.000 contract. The complex, due
for completion in mid-January, 1962,
will consist of five rooms arranged in
satellite fashion around a central clean
[0

T

by inertial guidance systems tested on

DUNN TURNTABLES

Precise directional accuracy of missile or
space vehicles such as the SATURN
depends on the gyros... which must in
turn be precision-engineered.

Right now, Dunn Air Bearing Test Turn-
tables are the only tables available ca-
pable of quick, reliable and accurate eval-

uation of the new generation of ultra-
accurate inertial gyros.

Dunn T918 Turntable will be used to test
the guidance system of the SATURN.
Largest air bearing test turntable ever
built, the T918 handles loads in excess of
500 Ibs ... tests gyros with drift rates of the order of 0.001°/hr.

Dunn Air Bearings are an advanced concept design with many
varied applications in the aerospace field. We'd like to discuss
your aerospace hardware needs ... phone us at Cambridge
direct: 491-3300.

|
ENGINEERING CORPORATION
38 HENRY STREET

CAMBRIDGE 39, MASSACHUSETTS
e« ADVANCED ELECTRONIC SYSTEMS o« TEST FACILITIES

‘ENGINEERING ¢« RADAR TEST SYSTEMS o INERTIAL PRODUCTS
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Unretouched photos show conventional radar scope
with single target display (above) and Raytheon

bright display with continuous target tracking (below),

Artist’s rendition of facilitics at Kwajalein Atoll in the Pacihe indicates that construction changes are under way to extend coverage for
the long-range acquisition 1adar of the Nike Zens anti-ICBM system from the present 150-deg. sweep for the forthcoming Nike Zeus/
Atlas target trials to a complete 360-deg. coverage. The circalar, 65-Ft. high, beam-forming mesh fence (npper night, top photo), serves
to elimimate ground clutter and affords biological protection from antenna radio frequency emissions.  Transmitter antenna is located on
top of the tmmsmitter building and is surronnded by the beam-forming fence circle. Adjacent to the fence is powerplant building for
the installation. Sereen deck (left), adjacent to the hemispherical radar receiver antenna will be extended ont over the road and will sor-
ronined the dome and eover the receiving building at its right. Radar receiver antenna consists of a rotating hemispherical Luneberg lens, is
built up of more than 34,000 media blocks of foam plastic loaded with metal flaments to control dielectric constant to give the desired re-
fraction of the radar frequency, Three horn towers embedded in the outer surface of the hemispherical shell are 1200 deg. apart and
ench consists of about 50 banks of receivers reaching np along the curved sorface from the base of the hemisphere almost to the apex (AW
Apr. 17, p. 75). Cutaway shows the axle center bearing for rotation of the hemisphere,

Kwajalein Nike Zeus Radar Extension Planned
- - Artist’s version showing Nike Zens missile in cutaway of silo tvpe launch cell indicates deployment scheme for the anti-ICBM on Kwija-
FAA Orders new Ra th eon brl ht d IS Ia lein's 63-ft, high “NMt. Olvmpus.” Deflector at the bottom of the missile lannch cell deflects the exhaust into an adjacent duct and up to

the surface. Four launch cells are deploved in the complex and incorporate a five-degree cant to the sonth so that the missile or its frag-
ments will not fall back onto the lannch area if a failure occurs immediately after liftoff.

to further improve air traffic control Saiminnimag ante

L et

Rayvtheon's Radar Bright Display System, soon to be [] Adaptable for identification symbols that lock-on
operational after three vears of development, will mean and move with target
safer transport for the flying public and greater traffic- ] Unmistakable hand-off assignments
handling capacity with existing control (facilities.
Features include — RELIABLE PERFORMANCE
SCAN CONVERTED DISPLAY | T_rans.istﬂrized cireuitry |
Clearly visible under normal room lighting || Light, compact, sFurdy construction
] Target movements self-plotted in true position Low heat generation
on map coordinates Simplified servicing
iﬂ]ﬁ?ﬂ;memm}r. able to retain target signals The Federsl Aviation Agency has ordered 51 REDE-S
2 i - . : equipments for control eenters from Hawaii to the East
Multiple location monitoring displays readily Coast. Their advantages are available for radar, sonar,
available o + computer output and other display applications, to
TV-transmissible picture meet either Military specifications or the most exaeting
[J Instant image erase and rewrite within 2 seconds cannE}ErcialsrequiEements; Fm'E fi_JIL tethni*;lal d§m¥s on
i ? aytheon Sean Conversion Bright Display Systems,
POSITIVE AIRCRAFT IDENTIFICATION write: Raytheon Company, Dept. 72, %em’ugmn 78,

Sharp, bright flight tracks, displayed in real time Massachusetts, Altention: M. B. Curran

RAYTHEON COMPANY

EQUIFPMENT DI VIS | ON




genus: homo - species: sapiens
discipline: factors engineering

At the six major RCA Defense Electronie Produets facilities, teams of
psychologists and design engineers are deeply involved in the highly
specialized, incredibly complex study of human factors engineering—
man /machine interfaces, auto-instruetional methods, decision processes,
read-in/read-out optimization techniques, sensory perception, the
entire spectrum of psvchologiecal-physiological-physieal diseiplines.

Whether your requirements involve human factors study of command
and control funetions for defense networks, or projected life support sys-
tems for space exploration, a total RCA capability stands ready to assist
you . . . from feasibility study to project completion. Write Defense
Electroniec Products, Radio Corporation of America, Camden, N. J.

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA
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S00 Park Avenue, Mew York 22, M.Y.

PPER PRODUCTS

Coaxial
Cable

18 a vital part of
the Awr Force

Automatic-Tracking

Antenna System !

The powerful TLM-13 telemetry antenna now
in service at the Air Force Missile Center,
Cape Canaveral, Fla., 15 used for the auto-
matic tracking of missiles and earth satellites.
This huge “mechanical ear,” specifically de-
signed by Radiation, Inc., Melbourne, Fla.,
has an effective data reception range of over

1000 miles,

One of the key parts of this highly sensitive
device 1s the 35", 50 ohm, aluminum sheathed
Styroflex™ coaxial cable that links the 60-foot
parabolic reflector to the receivers, The task
of carrying missile-to-earth signals from the
antenna to the control building demands a
low-loss, high frequency cable with a high
signal to noise ratio.

The remarkable characteristics of F:'.t}'ruﬂm"’_’
cable not only meet these rigid specifications
but also have extra operational advantages,
including long operating life under severe
conditions and stable electrical properties
during wide temperature variations.

51}-ru’r’lex*‘ coaxial cable has earned an out-
standing record for these qualities in a variety
of industrial, mass communication and tele-
metering applications. Perhaps this cable can
answer your particular high frequency cable
problem. We invite your inquiry.,

MiNE TO MARKET

:l::], f

AVIONICS

Display Consolidates C-130 Engine Data

By George Watson

Teterboro, IN. J.—Simplihed cockpit
displav system which monitors engine
perfformance using  digital  techniques
has been developed by Eclipse-Pioneer
Division of Bendix Corp. for the Lock-
heed C-130 military transport. The svs-
tem presents critical paramcters of the
transport’s four turboprop engines on
12 vertical-scale instruments, replacing
56 dial-tvpe instruments in the present
C-130 system,

The system provides the flight crew
with the following information:

* Torque being developed by each en-
aine, both as a vertical-scale mmdication
and as a direct numencal readout.

e Eight other parameters (turbine inlet
temperature, per cent rated rpm., fuel
flow, o1l quantity, ol tempemature,
cooler o1l door opening, engine oil pres-
sure and gear oil pressure) on a worst-

TORQUE

L LG §ees]
_‘l" -I“IJ.- .

ENGINE MONITORING

el
.*H

T POWER cHPTH
OFF OFF

R R e N

case basis, Of the four values of a par
ticular parameter available at any one
mstant, the svstem displays the value
representing the worst engine perform-
ance.

e Acceptable operating himits dictated
by safety requirements,
e Malfunction indication, specifving the
engine and parameter for which an ac-
ceptable operating limit has been ex-
ceeded
® Optimum operating value or range of
values considered 1deal for the prevailing
flight conditions or throttle sctting,

Designed for Quick Scan

By presenting infonmation in essen-
tially bar-graph form, the system allows
the flight crew to check for uniformity
of torque, optimum |‘.lE.‘I'fl.'H'1'IIIq].I1EL and
malfunctions by quickly scanning the
engine instrument panel. Quantitative
data can casily be read from the scales.

“ RPM FLIEL Fl

PP 1 5
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4
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PROPULSION DATA display panel shows magnitude of parameter (white bars), optimum
operating range or points, and safe operating limits (striped flags and bars).
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The magmtude of a parameter is in-
dicated by the height of the white area
on a black-and-white tape. Acceptable
operating limits are shown by red-
striped fags or bars, Optimum operating
vilues are shown by green indices, opti-
mum ranges by green bars,

Electroluminescent Lighting

An unusual feature of the system
15 clectroluminescent llumination for
night operation, A white electrolumi-
nescent panel s located behind  the
scale of cach imstrument. Light from
this panel passes through the translu-
cent scale graduations and numerals,
indicator tape, and acceptable opem-
tion and optimum operation indicators.
The acceptable operation limit flags,
which have several positions, have sepa-
rate  clectroluminescent  deviees. The
white, green, and red color code 1s the
same as for dlﬂ]"]l’[ H['.I-LI:'.I.tIL]]'I

According to John Sadvary, assistant
senior engineer at Lclipse-Pioneer, de-
velopment of clectroluminescent light-
ing having the required color, intensity
range, uniformity and long life was a
significant portion of the svstem de-
velopment program. Life expectancy of
the clectroluminescent panels is 2,500
hr., Sadvarv estimated.

System Operation

Basically, the svstem operates as fol-
lows:
e Signals from nine sensors in each e¢n-
gine (36 signals in all) are fed to the
system m]}u'r control, which sequentially
sclects each of the signals as the input
to the computer.
e Analog signal is converted to digital
form; that 1s, the sensor signal, a voltage
proportional to the magnitude to the
sensed parmmeter, 15 converted to binary-
coded pulses representing the magni-
tude :';!] the parameter. This informa-
tion then 15 stored in a temporan
IMCInory.
e Information on acceptable (safe) op-
erating limits 15 fed mto the temporan
memory  from  a  permanent  storage
MEmory.
¢ Parameter is compared with accept-
able operating limits. If the parameter
i5s out of limits, a pancl light over the
appropriate instrument notifics the flight
crew of the malfunctioning engine.
e Parameter 15 compared with the same
parameter for another engine, and the
worst-cas¢ parameter stored. The pro-
cedure 15 repeated, comparing the same
parameter for the remamming two en-
gines, and the poorer value of the two
sorted, Finallv, the two stored values
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AERO POWER

W
s

SIMPLIFIED POWER

F

Because Bristol Siddeley lift/thrust turbofans
enable the total thrust to be used for lLift and
propulsion, they provide the optimum power unit
tor all V/STOL applications. They represent
the only practical solution for a single-engine
aireraft; with the advantages attendant on ex-
treme simplicity.

Used with separate lifting engines, thev per-
mit a simpler and more economical solution than
can be achieved with a combination of separate
lifting and propulsion engines,

SINGLE-ENGINE INSTALLATION
simplieity resulting from:—

¥ The resultant thrust and intake drag passing
through the centre of gravity,

ﬁ

* Maintenance and spares requirements being con-
fined to one engine.

* Awvailability of large power reserve for acceleration
and manoeuvre.

MULTI-ENGINE INSTALLATION

simplicity resulting from:—

¥ Requirement for fewer specialised lift engines, as
the total propulsive power is also available for
take-off.

SUPERSONIC FLIGHT

In Bristol Siddeley lift/thrust turbofans fuel can be
burned in the by-pass ducting or plenum chamber
to give a thrust boost for take-off and supersonic
flight. This plenum chamber burning permits:—

V/STOL STRIKE AIRCRAFT

* A large-thrust boost for supersonie speeds with
only a modest increase in specific fuel consump-
tion.,

# Engine performance matched to aireraft cruise
requirements,

*# Greater thrust for transonie acceleration.

* Greater radius of operation.

These thrust boost advantages are achieved more
economically by plenum chamber burning than by
reheat in the hot exhaust gases,

The development of Bristol Siddeley lift/thrust
engines is supported by the US Government
through the Mutual Weapons Development Pro-
gramime.

BRISTOL SIDDELEY ENGINES LIMITED

For further information, please write to: Bristol Aero-Industries Limited, 10210 Pie |1X Boulevard, Monireal North, PO, Canada.



are compared, and the worst case se-
lected. A transfer mechanism connects
the sensor producing this value to the
cisplay instrument.

¢ Optimum operation data is de rived
from two memores. Optimum engine
speed (per cent of rpm.) depends on
a single variable—throttle position—and
i5 stored in the diode-matrix memory
used for storage of acceptable operating
limits. Optimum torgque and  turbine
imlet temperature depend on  several
variables, and are stored in a specially-
developed optical memory. This data,
after digital-to-analog conversion, 1s dis-
plaved on the mstroments.

Input Sequences

The sensor input sequence is clocked
by the aircraft’s 400 cps, clectrical power
frequency. The input control selects
the parameter, then switches the four
values of that parameter into the com-
puter. The input control allows four
cveles for the measurement of each in-
put. Analog-to-digital conversion begins
at the start of the third cvele to |}Er1n|t
setthing of switching transients. Proc-
essing of the digital signal begins at
the start of ﬂ]!._ fourth evele. Total
measurement time 15 10 milliseconds,
with 2.5 milliseconds allowed for actual
computer operations.

The flight crew can override the in-
put control by depressing one of four

-I'_'I'I_'-"'I'I'IL I'I'II"I'I'I'”'“[jll'-’ .|1J'|| tOons on ”!f_ i.“.'
strument pancl, This bypasses the auto-
matic switching sequence, and connects
the sensors of the engine selected di-
rectly to the instruments. The other
computer  functions—malfunction, ac-
ceptable operation, and optimun opera-
tion indication—continue to operate.

The optical memory used for storage
of variable fight data climinates the
need to compute optimum performance
from flight charts, Optical storage tech-
niques were selected becanse this ap-
proach offers greater compactness, and
has non-destructive, high speed (Frac-
tional microsecond) readout. In Sad-
varv's opimion, the Echpse-Pioneer op-
tical memorv is smaller by a factor of
10 than an equivalent-capacity memory
using more conventional techniques.

The heart of the memory is an
opaque glass disk containing data in the
form of short transparent lines in con-
centric rings. The disk, driven by a
high-speed “synchronous motor, rotates
P thl’ narrow beams of light (one for each
concentric ring) on one side, and op-
posing ]:hutmhndu on the other side.
The resulting pulses of light are con-
verted to electrical pulses hx the photo-
diodes.

The disk contains a start track, a
clock track and several function tracks.
The start track (the innermost ring)
has only one line, which provides a ref-

HIGH TEMPERATURE

DESIGNERS

ENGINEERS: B

write for this brand
new data on flexible,
high temperature
resistant wire and
cable for hypersonic
vehicles, or
special industrial
applications.

Here's the latest on the
HOTELEC WIRE PROGRAM
for continuous operation at
650°F, 850°F and 1,000°F!
Write to:

inzsulated
iwire&cabﬂ&:
'f

FOR AIRCRAFT, MISSILES
AND INDUSTRY

i
ETLET

k
o WEWIS ENGINEERINMG comias

THE LEWIS ENGINEERING coMPANY
HAUGATUCH CGHHECTICUT

erence pulse to signifv the start of a
readout cvele. The clock track (the
outermost ring) consists of uniformly
spaced rectangles which furnish timing
pulses for readout and associated logic
Operations,

The function tracks contain irregu-
larly-spaced lines representing torque as
a function of altitude, dvnamic pPres-
sure, fuel Aow, and tarbine inlet tem-
perature, and turbine inlet temperature
as a function of altitude, airspeed, and
dynamic pressure. To determine opti-
mum levels of torque and turbine inlet
temperature, the actunal values of the
variables are supplicd to the optical
memorv. The memory notes the slope
and intercept of the function at the
next higher increment of the vanable,
and interpolates to find the function at
the actual valuc of the variable. This
value, after digital-to-analog conversion,
is displaved on the instrument panel
(as an index in the case of torque; as a
narrow tange in the case of turbine in-
let temperature).

Less Panel Space

In addition to stmplifying propulsion
data display, the Eclipse-Pioneer system
requires less panel space than the pres-
ent dial-tvpe display. The new panel

is approximately 10 in. wide and 13 in.

long—5 in. shorter than the dial indi-
cator pancl. The remaiming 10 x 5 in.
arca is expected to be used for another
system. However, size and weight of
the overall system have necessarily
been increased. Weight is 50 1h., di-
vided about equally between computer
and mdicator panel.

Digital Computer

Miniature digital computer built by Bur-
roughs Corp., measures onlv 3 x 6 x 11 .,
weighs 12 Th., can perform 33.000 mathe-
matical operations per sccomd, Commouter.
called Macro-Module and Dizital Differen-
tial Analvzer Machine (MADDAM), has
clock rate of ! megacvele. NMADDAM
achieves component dn_'n.'-.;h of 69,000 per
cubic foot using comventional miniature com-
ponents mounted on triangular shaped cir-
cuit boards, called chips (AW Mar. 11,
1960, p. 67). Chips fit snugly between hns
of water-cooled heat exchanger,
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Only Ampex AR-300/FR-700
systems make all these
wideband recording
techniques practical

and routine

It takes 4 mc response to fully encompass all
the above applications. Increasing tape speed
past static heads would demand 1,300 ips and
record only 3 minutes, using massive 19" reels

. but Ampex puts a full hour on standard
10V2" reels, by rotating the recording heads al
1 2.000 rpm transversely across slow-moving
tape (12%2 and 25 1ps) to get the needed rela-
tive head-to-tape speed for 4 me. In so doing,
the AR-300 and FR-700 recorders borrow from
Ampex's VIDEOTAPE® Recorders, which use an
identical technelogy to capture TV frequencies.

More bits per hour, another bonus from rota-
ting heads. Rotating heads reconcile two 1deals:
relative freedom from information dropout,
and maximum nformation recorded per reel
of tape. With head-to-tipe speed to spare, each
bit of information can be permitted to occupy
a4 greater wave length along the track to mini-
mize dropout. At the same time, rotating heads
are wdeal for recording very narrow, closely-
spaced tracks across the tape. This narrow
spacing puts 64 tracks into ecach inch. Up to
5.000.000 bits of PCM data can be recorded
per second, or 1.8x 10" bits on a one-hour reel.

750 similar recorders have written the relia-
bility record. Better than 997 reliability from
over 730 viDEOTAPE Recorders in worldwide
use 15 a matter of record. Sole routine replace-
ments necessary are heads and tapes. On a
megacycle-hour basis, life compares favorably
with lower performance recording methods.

Some significant specifications. One or two
tracks availlable. .rJ'l.'l[ AT en: 12Va i['!"-. for sin-
gle track and | hour—235 ips for two tracks and
14 hour. Models; AR-300 Mobile or Airborne
for record only—FR-700 single rack laboratory
record/playback. Response: by FM 10 ¢ps to
4 mec (= 3 db). Tape: 1.0 mil Mylar ( DuPont
T. M.), 2 wide on 10V2" reels. Electronics: all
solid state. Environmental ( AR-300): 50,000
feet altitude, temperatures —354°C to +35°C,
Tape interchangeability between all AR-300
and FR-700 recorders.

*T™M Ampex Corp.

AMPEX

AMPEX INSTRUMENTATION PRODUCTS CO.
Box 5000 « Redwocod City, California

Radar reconnaissance and tracking
Radar simulation and training

Pre- and post-detection recording
Wideband communications

Infrared recording




STOP SHOCK AND VIBRATION FAILURES!

Take advantage of our experience in the development and applica-
. Structural damping.

tion of isolators . . . custom designs ., .

BARFIYI:::NTHDLE

Division of Barry Wright Corporation

700 PLEASANT S5T., WATERTOWN 72, MASS, » 1400 FLOWER ST., GLENDALE, ZALIF.

ANALYSIS » DESIGN - TESTING « MANUFACTURING

»-l:'l: FILTER CENTER T:L
» Raytheon Forms Japanese Company
—New company to be set up soon in
Tokyo to produce microwave tubes,
known as the New Japan Radio Co,,
will be jointly owned by Ravtheon and

Japan Radio Co,, Ltd.. with latter
]lﬁ]f! ng controlling interest.

> Call for Reports—Solid State Elec-
tronics Laboratory of University of
Denver's Reszarch Institute will spon-
sor 1967 Conference on Thin Films,
ta be held Aug. 29-30 in Denver. Ses-
sions will cover magnetic hlms, epi-
taxial growth, and general hlm  prop-
erties. Abstracts of 300 to 600 words
should be submitted before Apr. 1 to
R. B. Feagin, Denver Rescarch Insti-
tute, Ummmh of Denver, Denver 10,

Colo.

» Radiation-Resistant  Active Compo-
nents—New tyvpe of active thin film avi-
onic component which could substitute
for and be superior to transistors and
clectron tubes in its ability to withstand
particle and electromagnetic radiation
encountered n aerospace environments
will be the object of a research and de-
velopment studv contract to be awarded
carlv next vear by Diamond Ordnance
F'uze Laboratories. The devices to be
mvestigated mav be based on the tun-
neling offect or anv other radiation re-
sistant phenomena capable of giving
the device the rugoedness, small size
and lifetime satisfactorv for operation
m earth satellites traveling through the
Van Allen helts for periods up to five
vears, The devices may be individually
packaged or he r.'r-mplhhlt with thin
flm passive cirenitryv in microcirenits.
Proposals for two contracts, one empha-
sizing materials, the other theoretical
studies, are due on Jan, 2.

> Signed on the Dotted Line—Major
contract awards recentlv annonnced by
avionics manufacturers include: |
® Sylvania’s  Waltham  Laboratorics,
Waltham. Mass.., $48.000 award for
clectrolummescent weather information
data displav for Air Foree.

® United Aircraft Corporate Svstems
Center, Windsor Locks, Conn., $1.6-
million Air Force contract for stollar-
mertial gnidance svstem development.

e Lear, Inc: Astronics Division, Santa
Monica, Calit., S1.2-million award from
Navy for gunidance and electrical svstem
components for Dash (Drone anti-sub-
marine helicopter) weapon svstem.

e Westinghouse Air Arm Division, Bal-
Hmore, Md., $2.2-million Nawvv con-
tract for repair parts for underwater
launch and sea energy recerder svstem
tor Polaris missile.
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NEW AVIONIC PRODUCTS

e Radiation rtesistant wirewound  re-
sistors, Scries N, have demonstrated
stability under gamma and neatron ir-
ridittion.  In separate  tests, two re-
sistors (1 Kilohm and 100 kilohms)
were subjeeted to a total samma radia-
tion exposure of 1.9 5 10" eras/em(C)

at 330, and to a total CXPOSITY aof 1 48 x

1™ neatroms (of energv ercater than
2.9 Mev) at 55C. In hoth cases. meas-
urcments  revealed no  difference  be-
tween mitial and post-irmadiation resist-

ance values., N-series resistors are alkvd

encapsulated, and are available with
axial, radial, or special leads. Toler-
=0.005%, stability of 0.001 %
puer vear, and temperature  coefficient
of zero =2 ppm/°C over a wide tem-
perature range, are available. Manuoface-
turer: Ultronix, Inc., San Miateco, Calif.,

o Integrated flight angle sensor and
E:-rq.uuu. probe muiasures angle of at-
tack, vaw angle, and pitot-static pres-
sures in subsonic and supersonic flight,
at altitudes to 60,000 ft. Available in
pitch and vaw ranges of =5 to =20
deg, with resolution of 0.2 deg., the
mstrument is 13,56 in. long, welghs
(.75 1h. (without mast). M. anufacturer:
Giannini Controls Corp, 1600 S,
Mountain Ave., Duarte, California.

e Switch, 1PB3000 Serics, produces a
single square wave pulse factor adjust-
able in duration from 30 to 500 milli-
seconds and in amplitude from 6 to 55
v,  Swich |mnr]:u|r|’ru circuitry o
eliminate special pulse input circuits for
high speed clectronic switching  de-
vices. Termperature operation is “rated
from zero to 35C,  Manufacturer:
Micro Switeh Division of MNhinncapolis-
Honeywell Regulator Co., Freeport, 11

o Millimeter wave cirenlar wavegnides,
for operation in the low-loss T, mode,

are available in a varietv of complex

bends. A tvpical night angle wavegmde
has 3 in. radius and 0.5 db. loss at 70

ke, Manufacturer: TRG, Inc., 9
Union Square, Somerville, Mass,

a  three-thermocouple

¢ Thermoclectric spot cooler, 19-310C,
cooling  unit
which can produce a 65C temperature
difference at zero watts load is designed
for use with stud-mounted I:]II!H[['H-'.H:‘ILI
transistors.  The cooler will provide
cooling at anv carrent up to 17 amp,,
anrttu~ at 0.3 v, and will pump +4.25
w, minimum across zero deg. C tem-
perature difference. Cold sides of ther-
moclements  extract from component
case heat which 15 pumped to other
side and rejected to a chassis, fins or
other heat sink.  Moanufacturer: Gon-
cral Thermoclectric Corp., PO, Box
253, Princcton, N. .

e Miniature magnetrons, MA-251 and
MA-232 series, designed for pulsed or
cw operation, at anv hxed breguency
within 7.5 to 5.8 kme, range and 8.8
to 100 kme. range tor the two scrics,
respectively.  Standard tube center fre-
aquency toleranee 1s =25 me. Magne-
trons nprrl’rL at duty ratios up to I1 ()3
without reduction of filament power
and are recommended by company for
applications requiring peak pulse power
of 50 to 200 w. At reduced fhliment
power, these tubes can supply 5 to 20
w. cw output. Manufacturer: Micro-
wave Associates, Inc., Burlington, Mass.

WE SOLVE PEOPLE PROBLEMS!

We're not so good at making bits and pieces of missiles

or airplanes, &'

' ]
or electronic gizmoes @ or even nuts lm and bolts IE “« In fact,
- *'- i

we don't even try. BUT we are very gum:l at building movable places to do things In

like live ‘.ﬂland work . Especially for people ﬁﬂ\fn
74 y

Because

" 8
s®s®a Tl

we help solve people problems. Like when your project needs lots of people fn\fn ’R

and there's no place to put them. And you don’t want to build a big city ;

your project is done. You see we build mobile units
finished, you take them with you

build them to government

T

o 8

to leave when

. When your job Is

and use them again some time. We even

ﬁ. spemhcatmna, Pleaae write us and find out

e N B

how we can help you solve your people @@%”M@” wm\ww problem.

OBILE HOLDINGS CORPORATION
mantufacturers of Crusader/Rod & Reel Mobile Homes

4656 E.

Lincoln Avenue,
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SARAH (Search And Rescue And Homing) svstems have operated successfully in every
Project Mercury launching and recovery. The miniature SARAH transmitter, supplied for Mercury
by Simmonds Precision Produets, Ine. is actuated automatically during descent, after withstanding

all environmental forces of space flight. SARAH receivers, installed in aireraft, ships
and stations throughout the free world, receive the beacon signals and pinpoint loeation of the capsule.
SARAH assures quick, safe, dependable recovery of America’s astronauts!
The outstanding success of SARAH has focused increased attention on
its proven capabilities in personnel location and recovery applications, for which
it was originally designed. Civilian agencies and the military are increasingly using
SARAH for the most effective personnel rescue operations.

N grumroNDs

[ ] ] oof il d g |
|l : J A |

GEMERAL OFFICES: TARRYTOWN, NEW YORK
BRANCH OFFICES: GLEMDALE, CALIFORNIA * SAN DIEGD, CALIFORNIA * WASHINGTON, D.C. = DAYTON, OHIO = DETROIT, MICHIGAN
LONDON, ENGLAND * AMSTERDAM, NETHERLANDS * SOLE CANADIAN LICENSEE: SIMMONDS AEROCESSORIES OF CANADA LIMITED, HAMILTON, ONTARIOD
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MANAGEMENT

Geophysics Corp. Expands Space Studies

By George Alexander

Rising growth curve of Geophysics
Corp. E}% America reflects the mcreasing
mterest of both the civilian and military
space agencies in atmospheric and space
rescarch.

IF'ounded three vears ago with backing
from the Laurance S. Rockefeller in-
terests, Geophvsics Corp. has climbed
from sales of $945.3586 1 1959 to S1.-
915,359 in 1960 and, pending final
audit., to about $3.75 mullion for this
past vear. Iirst-vear carnings were 529.-
411; profits more than doubled in 1960
to $03,947 and are expected to com-
pare favorably in 1961 with the 1960
hgure,

Two recent contract awards to the
Bedford, Mass.,, firm cxemplify  the
scope of its research work, The hrst,
for about $100,000, 15 a vear-long study
contract from the Advanced Research
Projects Agency to estimate the amount,
dispersion and properties of the ex-
haust matter that will be spewed by
Saturn and Nova launch vehicles at
ionospheric altitudes and their possible
consequent effects on earth-bound com-
munications and observations, weather,
climate and solar radiation.

ASTRONOMICAL DOME, constructed by Geophysics Corp. scientists, is used to cvaluate
data gathered from tracking camera coverage of sodium cloud motion in the ionosphere.

The second award, now being nego-
tiated with the National Aeronautics
and Space Administration, calls for de-
velopment and ground testing of a 20-
ft.-dia. wire mesh sphere in support
of Project Rebound, NASA's second-
generation  passive  commumcations
satellite,

Richard D. Coons, Geophvsies Corp.
vice president, pointed np the import-
ance of the ARPA studyv by saving that
the case with which the carth’s atmos-
phere can be modified 15 demonstrated
by the strong glow—visible for hundreds
of miles—caused by the rclease of less
than 50-1b. of sodium atoms in the
wnmosphere,

Exhaust Deposit

The company’s study, Coons said,
will attempt to determine the rate of
exhaust matter deposited by various fuel
combinations, rate of dispersion and loss
cansed by winds and diffusion; effects
of solar radiation on the matter and
of the matter on solar radiation- such
as reflection or absorption; mterachon
of the matter with the reactive gases
in the ionosphere; extent to which the
matter might cause scattering of sun-
light or catalytic reactions and possible

AVIATION WEEK and SPACE TECHNOLOGY, December 18, 1961

cffects on the earth’s weather, as sug-
gested by some theories that relate rain-
fall with meteor showers in the upper
atmosphere.

The hrm's rescarch activities—which
are the core of the company’s efforts—
fall into four general categories:
¢ Space sciences, which includes studies
of the carth's atmosphere and iono-
sphere, atmospheres of the planets and
meteorology of Mars and Venus. Un-
der contract to NASA, Geophysics
Corp. 15 constructing models of the
Martian and Venusian atmospheres to
assist the cvilian space agency in the
design of equipment that will have to
function in those environments. Also
for NASA, the company has launched a
series of sounding rockets from Wal-
lops Island, Va., to altitudes of 60 to
150 mi., wleasing sodinm clouds to
mdicate the ceffects of winds, wind
shears and  diffusion at those heights.
Geophysies Corp. also provided  the
soclinm pavloads for similar tests con-
ducted last vear by the Italian gov-
ernment,

o Nuclear weapon effects and associated
detection research, mostly for ARPA.
These studies range brom  short-time
phenomena—these  cffects  happening
less than 0.1 sec. after a nuclear ex-
plosion in the upper atmospheie—to
long-term histories of the motion of the
nuclear debris. The latter studies,
Coons said, are of particular importance
because of the increased clectron den-
sitvy caused by debrnis i the upper
atmosphere and consequent disruptive
effect on earth-bound radar and com-
mumcations svstems, The company also
is developing, m support of Project Vela,
eround-based optical  equipment  that
would deteet the seattering of sunlight
caused by nuclear debris particles.  An-
other studv deals with the effect of
high-altitude nuclear explosions on -
frared radiabion,

e Ballistic missile defense, which in-
cludes studies of the possible effects
natural auroral, airglow and other might
emissions in the ultraviolet and mfrared
bands ]11ig]|t have on defensive Space
systems, presumably for those systems
that use these frequency bands for the
identification, tracking or interception
of hostile warheads of spacecraft. Geo-
physics Corp. also is performing lab-
oratory experiments of the chemilumi-
nescent (luminosity caused by chemieal
reaction) reactions AMmong clements
in the upper atmosphere and exhaust
gases of the type generated by ballistic
missiles. The firm also is constructing
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TODAY'S DEFENSE SYSTEMS:

Worth more & why

In today’s defense arsenal, things cost more. They cost more

because they are worth more. They do jobs undreamed

of a few years ago—with reliability never believed possible.

Jet fighters are flying higher and faster.

New atomic-powered ships carry enormous strike power.

Missiles are thrusting farther with greater accuracy.

And new electronic systems, like the Hughes Tactical Attack

System, are making “impossible” control jobs a daily routine.

Hughes systems, developed to meet
the most advanced fighter mission
problems, have paced airborne systems
development. They have flown with
the F-86, the F-89, the F-102, the
F-106, and other U. S. Air Force, U. S,
Navy and Canadian aircraft.

The new Hughes Tactical Attack Sys-
tem in its own right achieves new
levels of capability, reliability and

over-all economy. Highly flexible in
design, this new system will be as
modern in the late 1960's as it is today.
It integrates three major [unctions—
high resolution radar, weapon control
auxiliaries and a navigational subsys-
tem. Each function incorporates the
latest state-of-the-art developments,

Coolant Problems which could he en-
countered in aircraft flying at multiples

r-—-— —— T R —

of sonic speeds and at high altitudes
have been solved. New techniques are
being applied which provide for more
efficient cooling of the thousands of
electronic parts and assemblies, prom-
15ing greater reliability.

New “‘encapsulation’ packaging tech-
niques permit more work to be done
in smaller space, saving weight and,
again, vastly increasing reliability,
This technique packages complex cir-
cuits 1n small “blocks™ of plastic ma-
terial. Each contains scores of diodes,
transistors, relays and other electronic
components. These units are vibration-
free. They can be plugged in and out
as casily as a toaster—facilitating
trouble-shooting and cutting main-
tenance tume.

These kinds of advancements are the
“norm’ at Hughes. For they are the
result of over 16 years of prime experi-
ence in the design and building of air-
borne systems. The new Hughes Tac-
tical Attack System has grown out of
a special, company-funded program
which has been active for three years,

Creating a new world with electronics

HUGHES

—— — — — — T R B S . —— — — e

HUGHES AIRCRAFT Cokid P& Ry

An important part of Hughes airborne
systems capability is the company’s
background in field service and sup-
port functions. This work, involving
seven major systems, helped in the de-
velopment of the unique self-test fea-
tures incorporated in the new Hughes
Tactical Attack System.

Better today, better tomorrow. |he
Hughes Tactical Attack System, like
other major new defense systems, 1s
worth more simply because it delivers
more—in aclual hardware capability
and in the skills and facilities that back
its SuUccess.

(1) Hughes Tactical Atlack System has all the

features and techmeal advancements necessary (o
the mission,

,3']- ffulll_gf.lr'_t has one ri'f the frree Warld's most
efficient electranics manufacturing capabilities,
(3) Hughes enpineers draw on experience gatned
in the design of systems for more atreraft than
any other group.

(4) Hughes Freld Engineers have worked with
more than 1000 atrborne contrid systems.

(3) The Hughes system wall not become obsolete
before it flies. Rather, if 15 presently designed to
keepr step with improved aircraft performance and
miore demanding mission requiréments,

SODIUM YAPOR CLOUD, released in two
mjections at altitudes of 120 and 228 mu.
from the 145-lb. payvload of a fourstage
Argo launch vehicle, leaves a serpentine trnl.
Gromnd equipment monitored the cloud’s
movement to measure velocities, tempera-
turcs and densities of atmospheric winds at
high altitudes.

hypothetical models of the physical
properties of shock waves and the trails
of gascous and solid particles caused
missiles during powered fight. Dis-
crimination of a hostile ballistic missile
warhead among decovs is still another
company project and Coons said that
the Geophysics Corp. proposal to con-
duct expernimental work on this classi-
fied technigque is bheing actively con-
sidered bv the Defense l?tplrhmnt

e Inflatable vehicles for use hoth in the
lli]I}L[ .,lh'l;l“"-t}]llf{_ ..]\”.I '\I‘T”.L_ {:{_1““5
said that the company is building “se
eral interesting new structures to serve
as  penetration aids and  as  vehicles
which can be used to study the density
and winds in the atmosphere ranging
from 20 to 60 m.” The NASA ton-
tract for an inflatable rigid passive com-
munications sphere will allow the firm
ta mvestigate its approach to the prob-
lem of a balloon that is sufficiently ngid
to maintain its shape for optimum signal
reflection, but still light in weight, Geo.
physics Enrp plans to insert a standard
hﬂlmm within a wire mesh bag with
the comparative stiffness of chicken
wire, Inflation of the balloon, once n
orbit, wonld extend the wire mesh into
a sphere ind the balloon then could be
cither deflated or allowed to be punc-
tured by cosmic dust particles. Spacing
between the mesh will be approximately

3 mm., reflectimg microwave signals of
3 em. wavelength,

In other projects, Geophysics Corp. 1s
investigating the possibility of chemical
modification of the atmospheres of other
planets, so as to make them similar to
that of the carth and perhaps capable
of sustaining life. To provide continu-
ous clectrical power for spacecratt during
day and night, the company is looking
into the feasibility of an unmhlﬂunc
batterv. Admitting that the practicality
of the concept remains to he proved, the
firm savs that in principle a space vehicle
should be able to extend plates of two
dissimilar metals into the iomization that
exists in the ionosphere and draw a cur-
rent of about 2 microamp./cm® at an
altitude of approximatelv 215 mi. Poten-
tial would be about 1 volt. Coons said
plates would have to be “of fairly large
size”’ to draw a usable current.

Geophysics  Corp.,  with  Milton
ErLLuerg as ]:IrL"-rlf.lf.llt emplovs about
325 personnel and has four divisions:
® Physics Research, where the atmos-
pheric, nuclear detection and ballistic
missile detense work 15 carned on.

e Daniel W. Mann Co., Lincoln, Nass.,
produces precision  measunng instro-
ments, optical comparators, photo re-
peaters, lens test benches, reduction
cameras and camera calibrators,

e Vacuum Specialties, Inc., Somerville,
Mass.. acquired in Aprl, manufactures
high vacuum processing cquipment.

e Viron, Anoka, Minn., manufactures
rescarch balloons and  fabricates most
of the company's inflatable structures.

Ford Takes Control
Of Philco in Merger

Philadelphia—Ford Maotor Co. has
assumed control of Phileo Corp. with
the purchase of Philco’s asscts for ap-
|}rm;|'1|];1!_'u|j; S100 million in Ford stock.,

The acquisition extends Ford's ac-
tivities into the houschold comsumer.,
computer and trimiuhrr markets, and
reinforees the company’s position in the
military clectronics market.

President of the new Philco Corp.
is Charles IU. Beck, formerly director of
Ford’s business planning ofhce.  Beck
replices James M. Skinner Jr.. who
stepped down from the Phileo presi-
denev Dec. 7. Board of directors of
the new corporation is composed en-
tirclv. of Ford management. Elected
officials are predomin: mth former Philco
management personnel,

Beck stated that Philco will be oper-
ated as an “antonomous subsidiary” of
Ford. Major factors behind the acquisi-
tion were Phileo’s potential for expan-
sion and growth, he said. Ford 15 par-
ticularly optimistic about prospects for
Philco’s  government and  industnal
group which has handled NEANY  major
AVIONICS programs,
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BUSINESS FLYING

Beech Aims at Widening Market Potential

By Erwin ]. Bulban

Wichita, Kan.—Refinements in the
1962 line of Beech Aircraft Corp. busi-
ness airplanes, planned at minimizing
price Increases, will be a major factor
in the company’s marketing program 1n
the vear ahead.

Beech  estimates  that  commercial
business in Fiscal 1962 probably will
be 15% higher than Fiscal 1961 when
company business reached approxi-
matelvy $43 million, including spares
and accessones,

To further broaden its market po-
tential, the company's wholly owned
finance subsidiary has liberalized dis-
tributor-dealer Aoor planning and f-
naneing programs, providing a substan-
tial decrease in the cash outlav required
by sales outlets at the time of pur-
chase of demonstrators. Cash require-
ment has been cut in half, a company
executive noted.

Beech also is pushing its programs of
adding retail outlets to the current do-
mestic line-up of about 115. A recently
completed survey indicates that there
is a4 potential for 188 retail outlets in
the U. 5. capable of handling single-
cngine aircraft sales proftably.

Although a kev feature of the meet-
ing here of a group of Beech :I:strlhu
tors was introduction of the company’s
new 512,000, four-place Musketeer
(AW Dec. 4, p. 94), it was emphasized

mﬂﬂl |H|1|'Ilrll!"*" "
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that this airplane will not be ready for
deliveries until earlv fall of 1962, and
therefore wonld have little or no effect
upon Fiscal 1962 sales volume. "n.L]]ur
attention was given the company's
standard line—primarily, introduction of
the new Model P35 Bonanza and AS55
Baron light-twin in advance of introdue-
ing these airplanes into the field for de-
tatled demonmstration at retail sales out-
lets across the country,

New poliev of spreading out intro-
duction of new models and providing
m-the-field introductions, rather than
a4 simultaneous unveiling of an entire

line, was maugurated by the company
this vear (AW Qct. 23, p. 102).

Regional Introduction

[n-the-ficld regional introduction of
the Bonanza and Baron this month
follows a similar program utilized with
the 1962 Queen Air and Debonair in
October. New Bonanza and Baron will
be presented at distributor facilities in
six cities bv two factorv teams starting
Dec. 11 and ending Dee. 18. Vice
President-Marketing Wyman L. Henry
will hicad the factory personnel covering
the castern portion of the country and
Viee President-Domestic Sales Leddy L.
Greever will be in charge of the western
team. Customer prospects for the air-
planes also will be invited to observe
the Bonanza and Baron durnng their
visits to the distributors.

e P35 Bonanza features interior restyl-
mg, with efforts to improve passenger
comfort centered around completely
new, contour-type passenger seats hav-
mng mﬁmteh ~variable-position backs. In-
strument panel also has been revised to
incorporate T-mounting of the flight
group on a separate, removable shock-
mounted panel, Radio equipment, posi-
tioned on the right, is canted toward
the pilot for casier handling. Engine
group now incorporates a  combined
manifold and fuel pressure gage to
simphifv computations. Price 15 up ap-
proximately 1% From last vear's model
(sec hox, p, 97).

® A55 Hnmn, which has been one of
the major moneymakers in the line
since its introduction last vear—produc-
tion flow rates being adjusted upwi ard
three times in 1961—this vear is being
offered with an optional version, New
rear two-place seat can be folded and
stowed when not being used. Other
Baron improvements include capability
of extending landing gear and depress-
ing Haps 15 deg. at 175 mph. indicated,
an increase of 15 mph, for this con-
hguration, which is aimed at easing
trathe pattern handling. Propeller tips
are rounded to reduce noise level.

Market Opportunities

Market opportunities for the com-
panv’s 1962 line, detailed by Erf.mer,
provided a breakdown by category, in
which Beech line increased sales will be
attempted:
¢ Bonanza and Debonair are keved to a
total domestic market for this class air-
plane averaging more than $31 million
per year, in competition with Cessna’s
210 and Piper's Comanche 250, Ac-
cording to Greever, Beech Aircraft’s
past coverage has been about 42% of
this volume and he expects that the
company should participate to the ex-
tent of at least 50% of this business.
Beech marketing studies, based on 1960
data, show that 50% (200 units) of
sales of Bonanzas were made to previous
owners of this airplane, 20% (80 units)
were sold to owners of competitive
makes and 30% (120 umts) were sold
by the company to previous non-owners
of aireraft.
® Travel Air and Baron light-twin class
airplanes operate in a market totaling
$35 million annually and include as
competition, the Cessna 310 and Sky-
kmight, Piper Apache and Aztec,

I.-:r--.. T F g "-'F'-"E:'_E'_ T ———— .

WIND TUNMEL TESTS rcecently completed
on o model of the proposed Beech Air
craft Corp,  torboprop-powered  excentive
transport conhrm original engineering cal-
culations, according to  Beech EFsecutive
Vice President Frank E. Hedrick (AW Dec.
11, p. 28). Details of the wirplane still are
being withheld pending analvsis of data ac-
cumulated doring the model testing  pro.
gram  at the University of Washington.
The aireraft will have a gross weight ol
about 12,500 Ih., and cruise at more than
300 mph. at 25,000 ft., sccording to Beech.

=
1

DECISION to use the turboprop powerplnt
rather than the pure jet was based on an
cvilmation of all types of turbine engines
conducted by Beech. The survey indicated
the  propeller-turbine  combination  would
permit building an aircraft of the size en-
visaged by Beech for approximately 50%
less than any of the purejet tyvpes now
avanlable for delivery. Beech estimates that
its turboprop confguration will be bronght
out at a basic price of S400,000 and in
fully  equipped condition, with all clec-
tronics, including radar, for abont $500,000,
Sources close to the Beech project e
vealed that the 1,000shp. French Turbo-
meca Bastan 4 was the leading powerplant
contender at present,

BARON INSTRUMENT LAYOUT has radio gear (right) canted six degrees toward pilot to  Greever noted. In this market, Beech
fucilitate handling. The glare shield atop the panel is thinner to improve visibility. Panel  participation has been an average of
has fuel tank selector system incorporating easy-to-follow diagram, Sperry or Tactair auto-  27.29 over the last two vears, he said.

pilots are optional equipment in the Beech Baron. e Twin-Bonanza medium-twin, which
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QUALITY ELECTRO/ THERMAL CONTROLS

HIGH RELIABILITY FOR ELECTRONIC, RADAR AND

RADIO EQUIPMENT; GROUND SUPPORT EQUIPMENT, AEROSPACE APPLICATIONS

NEW AT1-1 SUBMINIATURE
PRECISION SWITCH

With a 0.440" height, 0,320" diam.,
KLIXON AT1-1 is a SPDT hermeti-
cally sealed snap-action swilch.
Weight: 1 gram. Shock resistant
to 100 g"s. Vibration resistant to
40 g's, 0-2000 cps. Current capac-
ity: 3 amps, resistive 28 V-dc.
Environmental free — complete
seal assured even at high alti-
tudes. Operates up to 275°F.
Meets MIL-5-B484A, Class A,

Actual size

KX-5 SERIES PRECISION SWITCHES

Hermetically sealed snap-acling
limit switches, Seal uses metalized
caramic terminal inserts and metal
diaphragm. Switching element,
one-piece sing blade. Steel case
wilhstands high impact and com-
pression loads. High temperature
resistance to 375°F, Vibration
resistance to 25 g's, 0-2500 cps.
Ratings to 10 amps, 115 V-ac or
30 V-dc resistive. 25,000 cycles
minimum life. Ambient tempera-
ture range, —b5" to +375°F.
Weight 1 oz. Variely of actuators
available,

s =

slightly smaller
than actual size

PACKAGED PRECISION SWITCHES

KX and AT series hermetically
sealed swilches are used as basic
units to build packages to meet
customers' design needs. These
“specials’’ include unigue mount-
Ing configurations, conneclaors,
leads, actuators, ganging of basic
units, potting, etc., Environment
free, metal-to-metal, glass-to-
metal sealed. Qualified under MIL-
S-6743, MIL-E-5272A, AN3234. The
KX4 series has been assigned
M524456 (USAF).

SMALL LOW AMPERAGE 7274
CIRCUIT BREAKER

Simple push-pull, trip-tree design.
Avallable as shown: OPST with
solder auxiliary terminals and
either screw or solder main termi-
nals. Also, SPST with screw-type
terminals. All models neck
mounted. Neck bushing length
0.359" to accommodate 0.125"
panels, Exceplionally small —
depth of breaker behind panel,

1.420" max; height, 0.750": width
0.562", Ralings %% to 5 amps.
Ultimate trip @ 77°F, 115-1459;,
200% trip, 2-20 seconds. Vibra.
tion resistance 10 g's to 2000 cps,
shock resistance 35 g's. Weighl
anly 0.9 oz, Also available in three-
phase type.

it/

Approx. 15
actual slize

Actual size

Actual size

HIGH RELIABILITY M1
PRECISION THERMOSTAT

Hermetically sealed SP3ST thermo-
stat conforms with MIL-E-5272C
and MIL-T-5574A. Snap-acting, disc
type design for temperature con-
tral or warning on electranic and
radar equipment, gyros, fuel
pumps, servomolors, telemetering,
de-icing and other equipment in
critical avionic and aerospace
applications. Vibration resistant
right to operating temperature.
Ambiant temperature range —65°
to +450°F. Minimum differantial,
9'F. Ratings up to 7 amps, 30
¥-ac/dc; amps, 125 V.ac; 3
amps, 250 V.ac. Weight 3.7 gr
basic unit.

MEW NARROW DIFFERENTIAL M2
PRECISION THERMOSTAT

Heérmetically sealed SPST therma-
stal with positive snap action.
Designed with a low silhouette,
conltrols temperatures lo narrow
differentials. For use on electronic
and military applications such as
EYros, missiles, radar and other
agrospace eguipment, Ambient
temperatureg range of —65° to
+430°F, minimum differential of
2 to 5°F. Rating up to 2 amps, 30
Y-ac and 125 Vv-ac for 250,000
cycles, Weight of basic thermo-
stal: 3.76 grams.

PACKAGED PRECISION
THERMOSTATS

Custom designed thermostat pack-
aging to meet special require-
menls based on MLIXON hermeti-
cally sealed M1 thermostats (see
dbove). The special KLIXON Pack-
dging Facility comprises a 3-part
"hurry-up team™ of designers,
production specialists and testing
personnel who will assign a part
number at once and then meet
exceplionally fast delivery require-
ments,

THREE-PHASE DG760 SIMULTRIP*

CIRCUIT BREAKER

Thermal type. Interrupts high ac
shart circuits . . |

trips quickly
. . provides simultaneous trip-
ing and trip-free action of all

hree phases should any one phase
become overloaded, Phases can be
different rntmﬁgs Ratings 5 to &0
amps. 120/20

systems and 220/440 Y-ac, 60/400

V-ac, 60/400 cycle

Greever stated 1s o competition with
the Aecro Commander 500 and 560
series, has had a total market in the
United States averaging approximately
$13.5 million anunually in the past two
vears—retail sales of new 1960 and 1961
models of the Twin-Bonanza 1in the past
vear exceeded S+ million.

e Model 65 Queen Air and Super 18,
which have competed with the Aero
Commander 630 and 720 for a total
domestic market shared by these air-
planes exceeding $46.5 million in the
last two vears, gamered over 68% of
this business, Greever asserted.

Greever pointed out to the attending
distributors that the field inventory situ-
atiom, both distnbontors’ and  dealers’,
now is such that sales outlets shonld be
better able to emphasize new models
in 1962 than in past vears. As of
November there were 69 1961 Debon-
airs in feld inventornies, according to
Greever, compared with 95 a vear ago.
Bonanza mventorv was 77 mrﬂnlu 18
against 103 a vear ago, Travel ’nr stocks
totaled 26 as agamst 45 last vear, Twin-
Bonanza field inventories of 1961
models totaled 11 as against 24 a vear
ago, Super 18s totaled 19 in November
as against 24 last vear, 1961 Oueen Aar
stocks are down to 20 airplanes com-
pared with 25 last vear. Of the 191
Baron light twins delivered by the fac-
tory during its hrst year, there are only
38 remaining in the field, according to

Groeever,

Future Business

Regarding future business, Market
Research Manager Hu!r".' Rvan told
listeners here the company’s studies in-
dicate a hrm busmess airplane market
in the United States of 390,000 pros-
pects for one or more airplanes.  Rvan
said this total market consists of 330,-

Beech Prices

Wichitu, Kan.—"Hold-thelime™  atti-
tude is reflected in pricing of most of
Beech Aircraft Corp.'s line of 1962 busi-
ness airplimes.  Prices of basic airplanes,
with standard cquipment, are:

cycle systems. Weight 227 grams.
Ac ruplure capacity 2500 amps,
13, 120 V-ac, 400 cps. Ultimate
trip @ 77°F, 105-138%. 200%
trip, 10-70 secands, D&ETEO-1 i5 the
MS21984 circuit breaker.

*Trademark of Metals & Controls
Inc.

e Model GI18S Twin-Beech—=5132,300,
same as 1961,

@ Model 33 l"]cixm.:ir-‘?s"’l 975, com-
pared with S21,750 last vea

® Model P35 Blm.mm—’ilﬁ.ﬂ 5. com-

NOW AVAILABLE

adjacent to

up to 200,000 sq. ft. of SPACE in
modern industrial building for

Light Manufacturing . Storage

- land area available for motel

Complete infarmation on request . . .

PHILLIPS CENTER

LOGAN AIRPORT - BOSTON, MASS.

Administration « Office « Laboratory

- on main North-South thruway adjoining airport
= complete power facilities for all needs

161 Prescott St., East Boston, Mass, « LOgan 9-9400

& wi d e
An engineer must test three :-.par.:e: suits in two test chambers. Each

suit must be tested for 1 hour at each of two low pressures. He
tiakes ten min. to load a suit in a chamber, set the pressure. and
start the test: 4 min. to change the pressure, and ten min. to un-
load a suit from a chamber. What is the minimum time to com-

plete the tests?
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—Contributed

Rapidity is a particularly important feature of the seriograph
equipment from our (who else!) Automatic Seriograph Corpora-
tion in Marvland. Twelve 11"x14” X-Ray photographs can be
made in rapid succession for the study of the body’s circulatory
processes. They've just come up with a new model of exceptional
durability and convenience of operation.

pared with $26,500 for 1961.

® Model DSOE Twin-Bonanza=587,250,
samée as 1961,

e Model J50 Twin-Bonanza—=S100,000,
same as last vear.

e Model AS5 Baron—558,950, compared
with 558,250 last vear.

® Model 65 Queen Air=S126,000, same
as in 1961.

® Model B95A Travel Air=549,500,
down from last vear's $51,500.

KLIXON circuit breakers, precision switches, pre-
cision thermostats and thermal protectors are small
in size and light in weight; they respond quickly and
with accurate repeat performance; they have ample
capacity to handle a wide range of electrical loads;
their calibrations stand up in the face of severe
environmental conditions.

design discussions. For immediate information or
assistance, call or write:

—~ METALS & CONTROLS

2812 FOREST ST+ATTLERORD,. MASS
CORPORATE DIVIiSioN OF

TEHAE INSTRUMENTS

INCORPORATED

INC.

ANSWER TO LAST WEEK'S PROBLEM : Gwen loves Alan.

LITTON INDUSTRIES, INC.
Beverly Hills, California

Include a KLIXON field engineer in your early

s AVIATION WEEK ond SPACE TECHNOLOGY, December 18, 1961 Q7



= 1, i "y
-1
. % A
. 5] s .'.r
. - - i - y LS ]
. ¥ P B Ty . L :-._||_ E _ " L
B =4 & JairF E Ry = ] ] .
- 1 ki *_ LW LF L -tk I-'_.l" o ! . e 1
\ o & i Pl = [ ] o " d 5 1."_ W =
" e o, ¥
! ¥, B
w
o - w T a S

Forging our
missile arsenal
and spacecraft fleet

Trustworthy metal quality . . . exacting compliance with
specifications . . . notable experience with exotic metals and
alloys—these are reasons Wyman-Gordon is so often chosen
to produce the difficult, the critical, even the predicted ““un-
forgeable" in missile hardware. Specialized facilities, coupled
with advanced metallurgical research, offer space-vehicle
designers continually expanding frontiers in wvital areas of
size, complexity, materials and strength-to-weight ratios of
forged airframe and propulsion components.

............

OPERATIONAL and PROTOTYPE HARDWARE PRODUCED

¢ Re-entry shields
¢ Domes and closures
¢ Support beams
e Cones and nozzles
® Pressure vessels

* Motor casings

¢ Bulkheads and rings

* Turbine components

¢ Fins and vanes

¢ Guidance components
¢ Ground support equipment

WYMAN-GORDON

FORGINGS
af Alumisem Mogneiiem Stesl Titamivm . . . end Berplliom Malpbhdescm Colombivm and pthar yarammen motevial

HARVEY LLirDis WORCESTER MASSACHUSETTS

ERAFTOH HMASSACHUSLTTS LOF ARGILES SaLiromsia

DETHOIT WETH D AR

FRLG ALTE CaLirmTeEEs FORT WONTH TEEAS
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000 prospects for single-cogime  equip-
ment, 100,000 for light twins and 60,-
000 for medium twin class.

This data was developed from a de-
tailed study of the total number of
U. S. companies. Then frms which
have no need for airplanes or ability
to buy them were winnowed out. Buy-
ing patterns of airplane users were then
studied as well as traveling patterns of
business travelers and the local degree
of airplane acceptance all over the coun-
trv so that these factors could be ap-
plied against the potential that was
weeded from the overall total to test
validity of final prospect breakdown.

Beech export operations last vear to-
taled nearly $12 million—a gain of
31.5% over the foreign sales team's
1960 effort, which in tum had repre-
sented a 108% increase over 1959.
Buildup in foreign sales by Expert
Sules Vice President Michael Neuburg-
er's overseas distributor-dealer organiza-
tion achicved more than 14% of Beech
Aireraft’s total volume last vear, as com-
pared with §% in 1960.

Neuburger indicated that the Euro-
pean Common Market can be expected
to have a highly significant influence
on future sales of business airplanes
abroad because in time it will compnse
a group that will be equal in economic
strength to the United States and sur-
pass the Soviet bloc, and he expects
that the purchasing power this market
will represent will more than oifset any
import restrictions that may be imposed
on American products. Eventually, he
noted, the U.S. may, in some form,
become associated with the Common
Market and other international trade
ZIOPS.

Beech also reported that the Japa-
nese navy has decided to buy three
Queen Airs, Beech anticipates that this
purchase will be the first of orders by
the Japanese navy for approximately 50
airplanes over the next five vears. In
line with military sales, the U. 5. Army
i5 planning to buy 44 military versions
of the Queen Air (L-23F) with produe-
tiom extending over the next two years.,
These contracts are expected to hold
the price down on future Queen Aars,

Two-Place Beech

Two-place private plane has been un-
der study by Beech, and this probably
| will be a revised version of its new
‘our-place Model 23 Musketeer. Four-
Jace Musketeer, unveiled at Beech's dis-
tributors meeting, is to be marketed in
carly fall of 1962 (not early fall of
1963, as inadvertently reported in Avia-
tion Week Dec. 4, p. 94). Two-place ver-
sion of the Musketeer probably will have
a lower-powered engine in the 100-hp.-
class, instead of the four-place model’s
160-hp. Lycoming.

.. sooner or later

the decision is

to specify

4
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For the different fluid environmental problems of
humidity, oxides, chemicals, temperature extremes, high pressure

- Hydrodyne's seals are truly the seals of the nuclear and space age. All

metal (precision-machined nickel alloys) to withstand corrosive liquids and
extreme heat and pressures — they are flexible, nonmagnetic, and light-
weight, too.

But most importantly, the sealing action is positive, and remains so, even
after continued used in environments that would make other types of
sealing devices ineffective. Rugged Hydrodyne static seals are designed
to withstand pressures up to 15,000 psi, temperatures up to 2000°F and
down to —420°F,

| Hvdrodyne standard seals are available in sizes from 14" to 30". Et_mtnm
~ types, including nonmetallic coatings and exotic materials, also available.

Write for details.

Because of the exclusive potented configuration,
Hydrodyne seals — regordless of pressure or fem-
perature — always hold a posilive spring-tight flat
metal surface against the mating surfoce. Never an
angle or an edge.

CROSS SECTION CUTAWAY

HYDRODYNE CORPORATION

Subsidiory of Donoldsen Company, Inc.
7350 Coldwater Canyon Avenue,

Marth Hellyweed, Colifernia

hydrodyne
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PRIMERS

ARTHUR A. NICHOLS

VALUE ANALYSIS REPORT
ON GEROTOR PUMPS

= The rather unusual qualities of the
Gerotor pump which have Kept it inti-
mately associated with alrcraft pump-
ing applications from the days of the
earliest superchargers f{or reciprocat-
ing engines, can best be summed up
as inherent adaptability and high reli-
ability.

p» The Gerotor pump is a positive dis-
placement type, delivering a prede-
termined amount of filuid in direct
proportion to speed. It is a form of
internal gear pump—simple and com-
pact in basie design, (has only two
moving parts). It is lightweight,
valveless, provides exceptional per-
formance at high altitudes and has
low wear over a long serviee life. In
addition, it is balanced and extremely
quiet in operation.

= Structure and operation of the
Gerotor pump is relatively simple. The
moving elementis are the toothed
“"Gerotors' — inner and outer. Both
turn in the same direction and either
one may be driven. The inner element
always has one less tooth than the
outer and the "missing tooth" provides
a chamber to move the fluid from the
inlet or suction port to the discharge
port. (See Fig. 1.)

= Valveless de-
sign insures ab-
sence of mechani-
cal troubles asso-
ciated with the
operating ¢om -
plexity and serv-
ice and wear
problems inherent
in valve construc-
tion. FIG. 1

» Applications for Gerotor aireraft
pumps lie in the range of pressures up
to 1000 psi. They are suitable for low
pressure hydraulic and servo systems,
hydraulic motors, lube, scavenge and
booster serviece, electronic coolant
pumping in aireraft and guided mis-
siles, and similar applications.

Fig. 2. Several RAuid systems can be served eco-
nomically by one multiple element pump arronged
ai shewn in diggram.

» Technical data is available and youwr
mquiry is invited. Write:

Makers of Zenith Metering Pumps
and the Nichols Milling Machine
“the miller that uses its head".

48 WOERD AVE, WALTHAM 54, MASS.
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Piper Installing Its Avionics in Cherokee

Inroads that Filjpr'g Flectronics Division is ntﬂkillg n l,‘.‘!'lll‘l]:'_lf_'tiﬁl[l-:ll with former vendor-
supplied equipment is pointed up in this view of Piper Cherokee instroment panel, showing
Piper AutoNav (1), a simplified direction finder sclling for S400 installed, and the new
PTR-1 transceiver (2} which will be available in a few months for about 5600 installed.
PTR-1 ommni indieator is at left (3). PTR-1 is in foregronnd with case removed (4).

U.S. Business & Utility Plane Shipments

September 1961

Na, of Units

Make & Modal Factory Billings

Iﬂ"'ﬂ Commander 500A, E. .
560F
BBOE. F. . ..

Besch 18 Super
33 Debonair
35 Bonanza .
50 Twin-Bonanza
55 Baron. | . .
BS Quaan Air
85 Travel Air

Gallpir A-5

$1,536,000

$2,950,000

L DN D =t 0 PO B | S B D

$7.000

Do

Cessna 150 .
172, Skyhawk
175, Skylark . . . .
180. . ..
182, Skylane. .
185 Skywagon
210. ...

I. 310F

Champion TEC Traveler

TFC Tri-Traveler

TGCE Challenger

THC DX'ar

Lake LA-4 Skimmer

Moaney Mark 21

Piper PA-18-150 Super Cub
PA-22-108 Coll : 1

3
15

6

PA-23-160 Apache : . 3
PA-23-250 Aztec. . 1;
' 15

19

g

26

$2.383,000

g

s L Fod - e
1

—
=
Fud
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L
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1

PA-24-180 Comanche $1.931,000
PA-24-250 Comanche
PA-25-150 Pawnes
PA-28-150 Cherokes
PA-28-160 Cherokoe

Totals 443 $9.479,000

MNote: Total shipments for the first nine months of Calendar 18961 were 5,029 aircraft having a tofal nel factory billing
valua of $93.940, 000, compared to 5,658 airplanes having a total billing value of $114,676,000 for the same poriod
last year. Actually, shipments and dollar volumeas in the last three months of the corrent year compare vary
favorably with those of the same period in 1960, the number of airplanes delivered being higher in July, A t
and Septomber than during these months last year and dollar volumes, somewhat lower, being very com ie,
indicating a return of oplimism following the depressed period developing as a result of the recession. Industry
observers expect that this upturn will continue and that 1961 will be a very good year for business Rying manu-
facturers. Deliveries of the Piper Colt continued at a high rate; as of September, this manufacturer delivered
1,008 of its two-place “compacts.” nearly five times the number of Iwo-place Cessna 150s in the same pariod.
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Valves for
all types of
space*®
applications

¥INNER, OUTER, IN-BETWEEN
... EVEN UNDER!

THE MARE OF QUALITY

r

BARBER

COLMAN

Whether your application is for
outer space, at aircraft levels, on
land, or undersea, the chances are
good that Barber-Colman can design
the exact valve to meet your needs,

Shown above are typical Barber-
Colman wvalves used on missiles,
aircraft, ground-support equipment,
and torpedoes.

The full line of Barber-Colman
valves includes motor-operated
butterfly; poppet, sliding port, and
check types—either in standard sizes
or special sizes and adaptations to
fit yvour own requirements.

For complete details write for
bulletins, or consult the nearest
Barber-Colman engineering sales
office: Baltimore, Boston, Dayton,
Fort Worth, Los Angeles, Montreal,
New York, Rockford, San Diego,
Seattle, Winter Park, Florida.

BarBEr-CoLMaAN COMPANY

Aircraft and Missile Produets Divisron
Dept, X, 1422 Rock St., Rocklord,lllinois

FINANCIAL

Vought Plans to Build
Skyscraper in Dallas

Dallas, Tex.—Ling-Temeco-Vought,
Inc., is taking a further step to
strengthen and consolidate management
operations by cooperating with three
Dallas firms on plans to erect a 512.5-
million 31-story Anancial structure in
the heart of this city’s business district.

The move is interpreted by business
observers here as additional evidence
that Ling-Temco-Vought management
feels conhident of repeating, if necessary,
its recent successful defense against De-
partment of Justice Anti-Trust Divi-
sion’s attempt to have Ling-Temco and
Chance Vought scparated on charges
that the merger of the firms restricted
competition in the acrospace imdustry.

Department of Justice attormeys, fol-
lowing a rule in favor of Ling-Temco-
Vought by U, §. District Court here,
mdicated that they would studv records
of the hearings to see if a government
appeal to a higher court is justified.

Local attorneys, who observed the
trial, thought that perhaps the govern-
ment's strategy was to treat the hearings
hefore the U, S, District Court here as
preliminary to appealing the case to the
U, 5. Supreme Court, and attempt to
score a victorv there so to establish a
precedent for Section 7 of the Clayton
Anti-Trust Act, which has not vet
been tested by this tribunal, Section 7
contains language interpreted by attor-
nevs as vaguely expressing desire for
“lessening competition in the future.”

If the government does intend to
follow up its initial unsuccessful suit,
it has until the latter part of February
to rcopen the case.

Plans by Ling-Temeo-Vought—in con-
minction with Electro-Science Investors,
Inc., the National Bank of Commerce
and Amernican Lafe Insurance Co., all
businesses in which James |, Ling (chair-
man of L-T-V's executive committee)
is a principal stockholder—are to make
the Lmg-Temeo-Vought tower corpor-
ate headquarters for L-T-V and Electro-
Science  Investors, Inc.  Ground 1s
cxpected to he broken on the new strue-
ture in 90 davs and the building 1s
scheduled for completion within two
Y LRLTS,

The frst three floors of the building
will be occupied by the bank, the re-
mainder by Ling-Temco-Vought, Elec-
tro-Science Investors, American Life In-
surance and tenants,

Ling-Temco-Vought will move its
corporate  headquarters from Grand
Prairie to the new building when it s
completed.
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stronger
lighter
with

HEXCEL HONEYCOMB

HEXCEL rropucTs iNC.

Dept. E-11
Stronger, lightweight materials for indusiry

2332 Fourth Street, Berkeley 10, California
Old Post Road, Havre de Grace, Maryland
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more than 75 years of

DOWN-RANGE TRACKING

RADAR BOMB SCORING

i TS

i I'll
F 3 b IlIl |
e, ey T

THERE'S NO SUBSTITUTE FOR EXPERIENCE

Orbital Satellite Tracking — Discoverer, Midas, Mercury — Over three years of proven field
experience In all aspects of satellite tracking.

DAR »y

Down-Range Tracking — Reeves eguipment, installed in the early days of Canaveral and

White Sands, is still functioning with proven accuracy after nine years of continuous use.

Radar Bomb Scoring — Fifteen years of proven experience in the design, installation, and
servicing of complex radar equipment for the scoring of simulated bombing runs.

Whatever your radar requirements may be, Reeves has technical, production, and field-
proven experience to meet your requirements,

REEVES INSTRUMENT CORPORATION
A Subsidiary of Dynamics Corporation of America « Roosevelt Field, Garden City, New York

Qualified engineers seeking rewarding opporfunities in
these advanted fields are invifed (o gel in 1ouch with us,

SAFETY

CAB Investigates Imperial’s Maintenance

By David H. Hoffman

Miami Beach—Civil  Aeronautics
Board imvestigation of Impenal Airlines
has uncovered a history of discrepancies
i the carner’s maintenance, record-
keeping and flight crew coordination
procedures that may throw light on why
an Imperial aircraft crashed last month,
killing 77.

Although CAB investigators were
concerned only with the cause of the
Nov. 8 tragedy, their questions led Im-
perial employes to give a detailed de-
scription of how at least one supple-
mental airline maintains and operates
its aircraft.  Lengthy records of the
four-day hearing undoubtedly will re-
ceive the close attention of congres-
sional committees planning to investi-
gate the supplemental airline industry’s
satety practices (AW Nov, 20, p. 37).

The crash, in which 74 Army recru:rs
were killed, led Defense Secretary Rob-
ert S. McNamara to order that supple-
mental airlines carrying military person-
nel within the United States receive
clearance from the Mihtary Air Trans-
port Service (AW Nov. 27, p. 37).

The Lockheed 049 transport oper-
ated by Imperial stalled while attempt-
mg an unscheduled landing at Rich-
mond, Va., with its No. 3 and 4
engines feathered and its No. 1 engine
losing power. Only the aircraft’s pilot,
Capt. Ronald Conway, and flight engi-
neer, William F. Poythress, survived.

Public Hearing

Testimony during four days of public
hearings conducted in Richmond and
Miami Beach by an eight-man CAB
technical panel posed these crucial ques-
tions,
® Why did Imperial's chicf flight en-
gineer, John M:wﬁtlrl declare the Con-
stellation airworthy after one of its
fuel boost pumps had been repaired
with a brush borrowed from a used
1954 Mercury automobile generator on
the day before the plane’s last flight?
B Wh}' did the airline clect to operate
the Constellation for at least 130 Right
hours after purchasing an engine due for
overhaul and install it on the aircraft
without informing Federal Aviation
Agency of the vendor’s authorized time
between overhaul (TB(O)?
® Why did Imperial fail to designate
one of the two qualified captains on
board the aircratt as pilot-in-command?
Conflict arose between the two as the
plane circled Richmond's Bvrd Airport
with two dead engines and both pilots
gave orders to the flight engineer.

* Why did the two pilots apparently
not ensure that two wvalves, through
which fuel and hydraulic pressure could
have been obtained from the Constella-
tion’s two operating engines, were
placed in an open position?

¢ Why were component, engine and
airframe time control records kept by
Imperial at least one week behind on
the day of the accident and why, during
the month of October, could no record
be found of the fuel taken on by the
Imperial fleet?

Testimony on the boost pump re-
paired with the used auto part was in
sharp conflict. CAB and FAA que
tioners agreed that on the first hr:ﬂring
day, Chict Fhght Engineer Mayheld
stated that he had made the part fit
the Constellation’s No, 3 engine—one
of those that failed—bv cutting it with
a hack saw. The next day, Mavfield
maintained that the brush had been
used to repair the aircraft’s No. 2 boost
pump at Columbia, S. C. Only the
No. 2 engine remained in operation
throughout the aircraft’s final flight.

Whether the No. 3 engine boost
pump contained a faulty part was not
technically at issue in the hearing. Fail-
ure of this pump could not in itself ac-
count for the simultaneous loss of fuel
pressure on  the Constellation’s two
right-side engines that was reported by
Capt. Conway. Nor could it explain
entirely the mability of Flight Engineer
Povthress to restart either No. 3 or No.
4 engine after the failure had occurred.

The plane’s No. 3 engine, according
to Manuel Lopez, Impernal’s superin-
tendent of mamntenance, had been pur-
chased from Falcon Ainr.':!.}rs when
Constellation No. N 2737A was in
Great Britain, At the time, the engine
had been flown 1,163 hr. since over-
haul, and Faleon's authorized overhaul
time was about 1,150 hr. as fixed by
the British Air Registration Board.

Lopez, a former %uharm flight engi-
neer who defected to the U.S. last
January, indicated that because Im-
perial’'s TBO on the engine was 1,400
hr., continued operation of the power-
plant was legal. Engine was at about
1,300-hr. mark prior to the accident.

At the hearing, FAA officials failed
to cite any agency rule or policy that
would have prohibited the acquisition of
a time-expired engine from a foreign
airline. However, George G. Reid,
principal FAA maintenance inspector
assigned to Impenal, stated that he
would not have permitted the transac-
tion it the engine had been operated
to its TBO by a U.S. carrier, even if
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that TBO were lower than Imperial’s.

The dual engine failure was experi-
enced by the Constellation’s crew when
the plane was southwest of Richmond.
Turning eastward, Capt. Conway made
a decision to land on Byrd Airport Run-
way 33, an 8,000 ft. strip pointed almost
directly into the prevailing wind. Con-
way's intent was to make a shallow left
turn into his good engines and thus line
up gradually with the runway.

Cockpit Dissension

As he approached the field, however,
the copilot, Capt. James A. Greenlee,
dctuated the landing gear lever, insisted
that the landing be made on Runway
02 and took over control of the aircraft,
Conway said. Approach to 02 necessi-
tated a sharp turn to the left and a
rather steep descent. During the tumn,
Conway testified, the two pilots realized
that thev wuu'lr_l either overshoot the
runway or touch down before the land-
ing gear had fully extended.

The decision that resulted involved a
310 deg. turn to the right to align the
aircraft with Runway 33, It was during
this turn that the third engine began
losing power. With gear in slipstream,
the pilots could not maintain altitude
and the aircraft struck the ground about
1.5 mi, from Runway 33’s threshold.

Conway testified: “It was not until we
were just about to depart . . . that
Greenlee said ‘do you want to fly this
flight and I waill operate_as copilot?’
We agreed on that” Despite FAA
regulations that require an airline to
designate the pilot-in-command of cach
flight, Impenal's unwritten poliey was
to allow qualified captains to exchange
legs on any multi-leg mission, Capt.
‘W;trrcn M. Young, Imperial's chief
pilot, testihed. As a result, he said,
when a flight involved several landings,
the company could not ascertain which
captain was in command on a given leg.

While the aircraft was manecuvering
over Byrd Airport, the student fight
engineer on board went aft into the
passenger cabin to open the midship
tuel cross-feed valve, Conway testified.
This valve, which is kept closed in nor-
mal flight, must be opened if fuel 15 to
be transferred from the left wing tanks
to the right wing tanks, or vice versa.
By lifting the aisle runner and remov-
ing a cover plate, the valve becomes
accessible and can be tumed by hand.

Conway testihed the student, who
held an airframe and powerplant me-
chanic’s license, returned to the cockpit
to get a screw driver. Greenlee, tech-
nically and legally the co-pilot but also
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a line check captain for Impenal, or-
dered the student flight engineer not
to open the cross feed valve. Veteran
Constellation pilots at the hearing could
not offer anv reason for this command.

During the Richmond stage of the
mvestigation, CAB officials testified that
many fuel injection nozzles from all
four engines found in the Constella-
tion's wreckage contained two types of
“foreign matenial.” One tvpe, they said,
was black and non-magnetic in char-
acter, and the other was reddish brown
and magnetic. Last fueling of the air-
craft took place at Columbia and was
accomplished from two trucks operated
bv Aircraft Sales and Service Co.

On the Constellation, another valve
permits hydraulic fluid under pressure
to cross over from the aircraft’s primary |
system, operated by its No. 1 and No.
2 engine driven pumps, to its secondary
system, supplied by No. 3 and No. 4
pumps. Secondarv system pressure helps
lock the nose gear in place durnng a
normal extension cvele and releases the
main gear uplocks. When this pressure
is not available, the gear may be locked
down in about five to six minutes with
a manually operated pump handle. |

Although Conwav testiied that he
ordered ﬂus hvdraulic cross over valve
opened over Richmond, the valve was
recovered from the wreckage in a closed
position. CAB questions also brought
out that the hvdraulic hand pump in
the Constellation's cockpit was being
operated just prior to ground impact.

(On Imperial’s record-keeping  pric-
tices, Chief Inspector Rcid testifhied that
the airline svstem was “very faulty,”
and that records “fell far behind the
actual accomplishment of work,” so that
it was difficult to detect the “actual
condition of the carrier” at a given time.
Admitting that Imperial met the min-

From an original painting for CECO by R. T. Handrille

GRUMMAN'S AO-1 MOHAWK is powered by two Lycoming T-33 gas imum  standards laid down by civil air
turbines, each with complete, single-package fuel control and pumping iegulations, Reid found particular fault
system engineered and pfﬂﬂiiiﬂﬂ-pl‘ﬂdllﬂﬂd by Chandler Evans. with the manner in which Im I:]'{']]
fight crews airmailed discrepancy and
CECO’s pmduct in the Mohawk is one of a number of “unitized™ I'I'IEITI['EH;IIICL reports from [II]]E ﬁf_I{l to
control systems developed expressly for the fast-growing, small gas turbine the airline’s Miami headquarters. " )
field. In addition to controls for application in fixed-wing aircraft, As & result, he s2id, subsequent fight Need Experience in Lightweight
: . . crews could not adeqguately mspect pre-
Eiher hgh’;wmih;, {:ﬂmpac:i CECO ;“ﬁe control Systams have vious aircraft and ﬂight Eﬂginuﬂr lngs, Elnd SPHGE AgE ME‘EIE?
L O sl L QT SR A8 G USRI Reid said that he had recommended Look profitably to B & P for vast experience we possess in
Chandler B : 25 L das f I t changes in this procedure early in Aug- Desi Fabricati A Sty o8 hj] ’ All] ;
andler Evans pioneere smglﬁ:-pﬂc:.agf: esign of formerly separate ust and given Imperial until Oct. 1 to esign—Fa T‘lﬂﬂtl::'-‘l'l— ssembly of Magnesium, Aluminum,
fuel system components, a+nd today enjoys a pus:tmnﬁf leadership in comply. Still not satished after this Titanium, Zirconium, Beryllium—today’s lightweight and
the field of small gas turbine fuel control and pumping systems. deadline had passed, he wrote the space age metals. May we prove this experience to you?

company on Oct. 28 advising its ofhcers
what FAA would and would not accept

in the wav of specifiic reporting pro- o S Write today for your copy of the
cedures, he said, I 1 new 36 page illustrated book-

Superintendent of Maintenance Lo- let entitled “COUNTDOWN",
pez and Tose Serra, chief maintenance

CHANDLER EVANS CORPORATION - west HARTFORD 1, CONNECTICUT

Interesting, informative literature on many CECO products is :
yours for the asking. Please address your request to Department 41, : inspector, both  hold airframe and BEROOKS & PERKINS, INC.
CECO o 'l-ij]-ml’ h“';;ﬁl t“*‘:“'?d by [']’;_“"t | 1912 W. Fort Street + Detroit 16, Michigan « Tel. TA 5-5900
o the ariine § rlﬁ};‘l engineecrs ; ur a Offices iric Maw York, Weaskington, Lot Angelss {Long Bacch),
— SYSTEMS of Tmpenal’s full-time ground me- Boston (Combridge), Doyton, Milwaukee (Waukesha) 81-T-4

CONTROLS chanics hold only Cuban certificates.

10s AVIATION WEEK and SPACE TECHMOLOGY, December 18, 1961 107



on the

moon

Help put
SUFVeNor

Sometime in 1963, the first of several Hughes-built SURVEYOR vehicles will be put into lunar-
impact trajectory for a soft landing on the moon. Surveyor instruments will perform a variety
of scientific tasks: drills will pierce and analyze the moon’s surface; high quality television
pictures will be transmitted to earth; other instruments will measure the moon’s magnetic and
radiation characteristics. B To accomplish this step into space, Project Surveyor requires the
talents of imaginative junior and senior engineers and physicists to augment its outstanding staff.
Experience is preferred, but not required. M Unprecedented opportunities now exist on Sur-
veyor and other projects, such as: ARPAT (terminal anti-ballistic missile defense system), BAMBI
(anti-ballistic missile feasibility study), SYNCOM (synchronous communications satellites),
POLARIS guidance and others.

CONTROL ENGINEERS —. i1 evpe-
fnance m such areas as hydraulics, airborng
computers, control circuitry, microwave anten-
nas and other areas related 1o controls Tfor the
Iollowing areas of work: Missiles & Space Vehi-
clas (attitude control—roll, pitch and yaw): Satel-
lites (orbilal control): Radar Tracking (hydraulic
control of vertical and azimuth): Control Cir-
cuitry (preliminary and breadboard design);
Contral Systems (adaptive space control sys-
tems); Control Technigues (advanced non-lin-
2ar Eﬂuﬂ'h’.iﬂlﬂﬁ MNelwores [transtsionized);
Control Servomechanisms (design and debug-
ging of controls, servomechanisms, sensorsand
other componenls); Missile Delense Systems
(girborne computers and analog simulations of
anli-ballistic missile detense systems).

SYSTEMS ANALYSTS —:should be
graduate physicists or engineers «ith a mini-
mum of three years experigance in WeEapon
systems analysis, operation analysis, IR, physics
of space, signal processing or communication
theory. Invelves the consideration of many basic
problems such as: the proper mix of manned vs.
unmanned satellites; the raguireaments of
manned space Hight; justitication of system
choice in terms of cost etfectiveness: automalic
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fargel recognition raguiraments for high spead
strike reconnaissance sysiems or unmanned
satellites; IH systems requirements 1or balhstic
missile detense; signal processing techmaues
for interplanetary telecommunications: analysis
ot weapon systems from conception through
development, fest and customear usa; design
concepts tor new airborng weapon sysiems,

CIRCUIT DESIGN ENGINEERS—

zhould be expanenced systems angineers ca-
pable of analysis and synihesis ol sysiems
involving the lollowmg types of circuits and
componants: high power airborne radar lrans-
mitters: low nolseé radar receivers using
parametric amplifiers, solid state masers and
other advanced microwave componenis; radar
dala processing circuit design, including range
and speed trackers and crystal filter circuitry;
hgh athiciency power supplies for airborne and
spaceelectronic systems; ielemealeningand com-
mand circuits for space vehicles; timing, control
and display circuits for COLIDAR (Coherant
Light Detection and Ranging).

INFRARED SPECIALISTS —i: per-

form sysiems analysis and preliminary design
ininfrared activities involving satellite detection

and identification, air-to-air missilas, AICBM,
infrared range measurement, air-to-air detac-
tion search sels, oplical systems, detection
cryogenics and others,

Immediate openings also exist for Power
and Propulsion Engineers, Analyticaland Design
Engineers, Structures Engineers, Heat Transfer
Enginears, Equipmant Inslallation Engineers,
Electromagnetic Theory Specialists and
Antenna Specialists.

Reply today: Your inquiry will be treated with
strict confidence, Please airmail your resume to:
Robert A. Martin, Supervisor of Scientific
Employment, Hughes Aircraft Co., 11840 West
Jefferson Bled., Culver City 57, California.

WE PROMISE YOU A REPLY WITHIN ONE WEEK

Ciwaling A raw warld with sLECTRONIES

HRE T & LR R
AERQOSPACE DIVISIONS
A enual nppariumiiy emaoye,

WHO'S WHERE

(Continued from page 23)

Changes

Dr. Hiden Cox, assistant administrator
for public affairs, National Aeronautics and
Space Administration.

Maj. Gen, Wiley D. Ganey (USAF, ret.)
has been appointed as Member Sentor Staff,
Management Systems Division, Operations
Research, Inc., Santa Monica, Calif,

Joseph A. Barklev, technical representa-
tive-aerial recovery systems in Hawan for
All American Engineering Co., Wilming-
ton, Del., succeeding Harry Conway who
is returning to Wilmington,

A. K. Rossetter, Jr., production planning
manager, Aircraft Radio Corp.. Boonton,
N. ]. Also: G. V., Smith, commercial sales
manager, and R. E. Gifford, sales administra
Hon manager.

Louis Branzburg, chicf engineer, Walder
Kohinoor, Inc,, Long Island City, N. Y.,
succeeding the late Dr. Oswald Kolbert,
Lester Coch succeeds Mr. Branzburg as
quality control manager.

Dr. Philippe A. Clavier, dircctor, Engi-
neering  Sciences  Division,  Plasmadyne
Corp., Santa Ana, Calif.

C. H. Plver, director of logistics support.
The Martin Co., Orlande Division, Orlando,
Fla. A. E. Namey sncceeds Mr. Plver as
program manager-Lacrosse program,

Paul Moschella, chicf of manufacturing
planming, United Aircraft Corporate Svstems
Center, Windsor Locks, Conn.

Juck D). Porter has been named hicad of
a newly formed Mathematical Analysis D
partment at The Mitre Corp., Bedtord.

Hugh Brady, associate department man
ager. Inertial Guidance Department, Electro-
mechanical Laboratory, Space Technology
Laboratories, Inc., Los Angeles, Calif., and
Dr. Lonis K. Jensen, :]L-]j-;lrhm-n! senior staff
Cngineer,

Vern E. Leas, director of military program
management, Military Department, Univac
Division of Sperrv Rand Corp., St. Paul.

Milton Waltcher, manager-contracts ad-
ministration, Hamilton Standard Division of
United Aircraft Corp., Windsor Locks,
Conn, Also: Anthony F., Dernbach, cxecu.
tive assistant to the general manager; John
C. Sterling, Jr., program manager-electron
heam; Dennis Goddard, sales manager-elee
tron beam products,

Dr. Ward C. Low, technical director, Svs-
tems Division of LFE Electronics of Labora-
torv for Electromics, Inc., Boston, M\ass

Everett 5. Glines, general manager, Re-
public Aviabion Corp.’s Missile Svstems I
vision, MVineola, N. Y.

Dr. James G. Berry, dircctor of the newly
established Development Engineering De
partment, Titan Missile Program  Ofhec,
Space Technology Laboratories, Inc., Los
Angeles, Calif., a subsidiary of Thompson
Ramo Wooldridge, Inc, Associate Dhirectors
of Development Engincering are Dr. Robert
Haldin and Bernard M. Willett,

Howard E. Britton, manager, Engineenng
Services Group, Instrument Division  of
Bourns, Inc., Riverside, Calif,

Robert R. Stephens, chicf clectromics en-
gineer, Vitro Electronics, Silver Spring, Md.,
a division of Vitro Corp. of Amernica.
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/) Here are exceptional opportunities in:

" ASW SYSTEMS DEVELOPMENT

The Columbus Division of North American Aviation
is actively at work in the field of Anti-Submarine
. Warfare. This work includes ASW aircraft, sensors,
weapons, information systems and hydrofoil seacraft.
Both company sponsored and Navy contract research
is in progress. Our A SW systems staff is responsible
for originating new and promising ASW concepts,
conducting systems and operations analysis studies
to evaluate these concepts, conduct in-house research
to demonstrate the fundamental technical feasibility,
submitting proposals for Navy sponsored research
and development, and the completion of these R & D
contracts. In this environment, new concepts can be
completely developed from the drawing board through
to aperational hardware. Specific openings exist for
the following personnel :

Project Engineer for the development of airborne
- avionies system, including signal processing, data
processing, display techniques, and electro-mag-
netic sensors.

| Project Engineer for ASW command and control
systems, to develop new information processing
i technigues for the tactical control of ASW forces.

Staff Specialist or Project Engineer, to conduct
continuing analysis in hydroacoustics and signal
processing techniques for acoustic detection and
communication systems.

You may investigate these opportunities by writing
" to: North American Aviation, The Professional &
Technical Employment Office, Attn: H. Keever, Man-
. ager, Box AW-431, 4300 East Fifth Avenue, Colum-
bus 16, Ohio.

All gualified applicants will receive consid-
gration for employment without regard to
race, creed, color, or national origin.

COLUMBUS DIVISION
NORTH AMERICAN AVIATION
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CONSTELLATION 1049-H

Passenger/Cargo Converfible
For S5ale or Lease
Low time., since overhaul.
on airframe and engine.
Radar. Complete airline
radio. LIKE NEW inside and
out. CRAF approved.

CALIFORNIA AIRMOTIVE CORP.
7139 Vineland Avenue
Morth Hollywoed, Calif.

Phanes:

TRiangle 7-1564

e e P ———

POplar 5-6202

CATR/DC-3
FOR LEASE OR SALE

Cargo/Pass. Conf, Total T.0100 TS0 400 hours.
12 Burns Seats, Alrline Radio.

Dither Alroraft available, also interested in pur-
chasging ofther traceports.

BOREAS CORPORATIONM
50 Brood Street Mew York 4, M. Y.

MOVING?
SEND FOR BOOKLET

A free, 16-poge booklet
Burnham Yan Service, Inc. con give you
helpful, werk-saving, cost-saving pointers
on how to orgonize your move from cily
to city when you change jobs. How to
prepare lo move, tips on pocking, o helpful
inventary checklist of things 1o do are
among the topics included. Write far your
free copy. Mo cbligation. €, E. Swann,
Burnham VYan Service, Inc., 1634 5econd
Avenue, Georgio

prepared by

Columbus,

WHERE
- TO BUY |

| Featuring additional

products, specialties i
& services for

the aviation field

FASTENERS FOR AIRCRAFT AND MISSILES

Immediate Delivery—AN=N.A.5 —M.5 —6 Digit
CERTIFIED TD GOVERNMENT SPECIFICATIONS
Bolts—MNuls—Rivrisr—Scrrws—Studs=1atrraal gn
Extermal Wrenching Bolta—Dawel and Lack Pins

Mercury air parts co., inc.

9310 West Jefferson Bivd., Culwver City, Callf.
TeleohaneUPion 0-592 ]—Tl'-!{- by pe—iC W E'l' E

TOUGH SPECIALS 10 DAY DELIVERY

MANUFACTURERS OF PRECISION HARDWARE
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| Engineering Services—Civil

OXYGEN EQUIPMENT
AERO seves and service

Phone: Spring 2-1421, El Segunda, Califgrmia

Envirenmental Test Equipment; Humidity Cham. I '

berz: Vibration Units: Hyd. Test Stands; Hi-Pres-
sre Dennison & Viekers Radial Piston Pumps:
Ovens: Flowmeters: Dvnamometers; Balaneers:
Motor Generalors: Heclifers Tenzile & Compres-
sian Testers, "“"Bought, Sold, Trade-ins*.

A & J MACHY. CORP. |

130-32 JACKSON 5T., BROOKLYN 11, N, Y,
EV 8-3277

ADDREES pROoX NO. REPLTES TO: Ror Na,
Classified Adpe. Mo, of this pubilienfine.
Send fo office novgresal o,
NEW YORK af: P. 0. Bar 1°
CHICAGD 11 65 N. '||I'I¢II-'-'I'-'-I Are
BAN FRANCISCO 11; 255 Califurnin 81,

SPECIAL SERVICES

Aviation Con-
sultants in design and analyveis, FAA-DER
in propulsion: syvstems, flicht test structures,
NeVore Engineering Service—41-27 Hell
Blvd, Bavside 61, N. Y.

FOR SALE

For Sale—1880 Super G. Beechcraft. Total
time 6500 hrs. =ince new-—f{eatures fall in-
strumentantion radio, long range tanks—econ-
vertible executive 5 seat interior to 9 place
high denaity seating,. FS5-7731, Aviation

Week.

For Sale—Executive DeHavilland Dove. Low
time airframe—Zero time SMOH engines—
All mods complete—new interior—exterior
redegigned and repainted. FS-7733, Aviation
Week.

For Sale—G44 Super Widpeon—5ix place
amphibian—Ilong range tun]ﬁ.-,- -YHF (Dunl
amni.). ADF and LF rrl.rEir:m F:-H:-t'rwni.'- rechn-
ditioning just completbed, Aviation
Week

For Sale—PBY S5A. Converted to 285 ACF
Cat. Seating 10 poassenpgers and 3 crew.

Wide cargo doorz. Dash 94 mod, P and W
engines, Large list of spares, FS-T7a%, Avia-
tion Week,
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SEARCHLIGHT”
IS
Opportunity Advertising

—to help you get what you want—to
help you sell what you no longer need.

Take Advantage Of It

For Every Business Wani
“THINK SEARCHLIGHT FIRST"

f

| SEARCHLIGHT
Equipment
Locating Service

No Cost or Obligation

This service iz aimed at
helping vou,
“SEARCHLIGHT”, to lo-
cate Surplug new and used
aviation equipment and
components not currently
advertised. (This service is

for USER-BUYERS only).
How to use: Check the deal-

want is not currently ad-
vertised. If not, send us the
specifications of the equip-
ment wanted on the coupon
below, or on vour own com-
pany letterhead to:

Locating Service

c/o AVIATION WEEK
P. O. Box 12, N. Y. 36, N. Y.

Your requirements will be
brought promptly to the at-
tention of the equipment
dealers advertising in this
| section. You will receive re-
| plies directly from them.
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Searchlight Equipment Lecating Service
c/o AVIATION WEEK
P. O. Box 12, N. Y. 36, N. Y.

Please help us locate the following equlp-
ment components,
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CLIP

LOCKING
TURNBUCKLES

NAS 645-691 SERIES

ENGINEERING REPRESENTATIVES

Adams Supply Co.
4521 W. Jefferson Blvd.,
Los Angeles, Calif.

Adco Industries
P. 0. Box 9275, Ft. Worth, Texas

M. L. Garrison Co.
820 S. Lightner Drive,
Wichita, Kansas

J. A. Keeneth Co., Inc.
3 Maple Place, Glen Head, N. Y.

STOCKING DISTRIBUTOR

Stuke Lock of California
4521 W, lefferson Blvd,,

Los Angeles, Calif.

Fw pit

BELL-MEMPHIS

R. E. BELL MANUFACTURING COMPANY
1650 Channel Ave,, Memphis 1, Tenn

PHELPS DODGE

STYROFLEX® SPIRAFIL"

FOAMFLEX* COAXIAL CABLE

» Fabricated Into Delay Lines
« Cut To Special Lengths

« Bent To Specifications

s Fitted with Connectors

o Feed Networks

Electrically
and

Mechanically

Tested

B

b = e =

VSWR of Cable and
Connector Assemblies

Electrical Length

Matching of Components
for Phasing Purposes

Calibration of Delay Lines
Write for free J:r.:riafr:lg

14 Lawrence Street, New Haven B, Conn,

FABRICATORS—DISTRIBUTORS
OF PHELPS DODGE
- COAXIAL CABLE

See page B2
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LETTERS

More on the X-15

|, Congratulations to AvVIATION WEER
im two very timely and imformative articles
on the X-15 in the Nov, 20 issne.

2. 1 think, however, that further clar
ihcation should be given regarding the 1007
imcrease of the design limit on altitude and
the new adaptive Hight control system 1n-
stalled m the number three X-15. Tl
program to develop this system was mitiated
in 1959 by the Fhight Control Labomtory,
ASD, The objective of the program was
to design and test a system which would
be capable of controlling a class of orhatal,
lifting re-cntry vehicles, and the X-15 was
sclected as the test vehicle to demonstrate
the capabilities of the system. It had been
determined that the range of control pa-
rameters and the rate of change of these
parameters on the X-15 was as great o
ereater than those projected for other it
mg vehicles.

3. At about this time the design altitude
of the A-15 was lowered from 500,000 .
to 250,000 ft. primanly due to flight con-
trol limitations of the existing X-15 sys-
tem, In 1960, the study program on th
adaptive svstem had shown that it would
overcome these limitations. Therefore dis
cusstons were started which debated rasing
the design altitude again for the number
three X-15 and retrofitting the system into
the Arst twa X-15s if the acdaptive flight
control system demonstrated, in Right, the
same capability it had shown when oper-
ated on the X-15 Iron Bird simulator.

4. That this new adaptive system will
increase the capability of the X-15 15 a
fortunate aspect ot serendipity. The pri-
mary objective was to develop a completely
dutomatic system including angle of attack,
attitude, and heading hold modes with com-
plete stability augmentation with the relia-
hility and fail safety capability required
for future vehicles. That the system  ac-
complished this is borne out by the fact
that these same X-15 concepts ar¢c now
being applied to future weapon system de-
velopment.

Lr. Cor, Georce M. Maxsixc
Chief, Fhight Control Laboratory
Wright-Patterson AFB

Your articles on the X-15 rescarch pro-
gram (AW Nowv. 20, p. 52, and Nov, 27,
p. 37) give an excellent account of the
significant accomplishments of the program.
The editorial “Salute to the X-15" (AW
Nov. 20, p. 21) gives well-deserved credit
to many of the men who helped make
these accomplishments possible,  However,
| feel that at least one more name should
have been mentioned: that of USAF Capt,
Iven C. Kincheloe, who was slated to be
the primary USAF pilot of the X-15 until
his untimely death in an F-104 accident at
Edwards in 1958,

Raven L. MEerrILL
Long Beach. Calif,

[ would like to correct some misinforma-
tion which vou published in “X-15 Objec-
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Aviation Week welcomes the opinions
af itz readers on the issues raised in the
magazine's editorial columns., Address
letters to the Editor. Aviation Weelk.
330 W. 42nd St.. New York 36. N. Y.
T'ry to keep letters nnder 500 words and
give a genaine identification. We aweill
nof print anonvmons letters. but names
of writers will he withheld on request.

tives Rased to New Limats” (AW Nov,
20, p. 32)

The XLR-99 engine has, to this date,
never exploded durning any testimg here at
Fdwards AFB. The L'x|}lfnw|:-1| on & Jun
1960 which destroved X-15 A/C #3 was 3

result of a double malfunction in the pres-

surizing svstem of the NHs tank I'he

NHa tank exploded, not the engine!
Warrer R, Wagner
Propulsion Branch Engincering

]

FTTFSPE Edwards AFB.. Calit.

Titov Flieht
itov Fligh

L he article on the recent Rupssian doc
umentation of Titov's fight (AW Nov,
27, p. 28) states that 4y it contams
little additional information on the launch
vehicle. ., . .)” Thisisa surprising statement
since the launcher thrust, long the subject
of mystery, controversy, and speculation,
has hnally been officially released (and rc.
ported by AviaTion WeEk,)

Actually, the hgure given tells us more
than just the thrust itself, For example,
we note that it is given to four significant
figures. Why would they do that since
rocket thrusts cannot be measured that
accurately? Obwviously, it is because th
thrust was ‘-]JL":.it‘IL'il in metric tons in round
numbers and then converted to pounds.
The stated value of 1,323,000 1b. is cqual
to 600 metric tons.

The launcher used six enpines with
total thrust of 600 metric tons. If any of
the engines were R-14's at 100 metric tons,
then all must have been R-14's. Or if the
Russians have designed their engines to
even hundreds of metric tons., then they
must all be of equal thrust and all R-14's.

OF course, we can think of combinations
such as four engines of 120 metric tons plus
two at 60 bnt this requires that both
types of engines have round numbered
thrusts. It seems a little unlikelv thet such
a combination would add up to exactly
GUD metnce tons. |

The previously released total horsepower
of the launcher engines of 20 million when
combined with the new figure for thrust in
dicated an exhaust velocity of 8,300 ft, per
sec. or a specihce mmpolse of 258 pound
seconds per pound, This lends some sup-
port to the assumption that they are using
lox and kerosene p:rr:pl_'”;lnh rather than
some more exotic combination such as hy-
drogen and OXYEED. -

The guestion remains as to whether all
six engmes are wsed on take off in some
kind of parallel or lateral staging arrange-
ment—as in Atlas—or whether the more
conventional tandem arrangement—Titan,
Saturn, ete.—is used, -

It the number of engines used in a
vehicle 1s the major determining factor—
because of engine cost and reliability—then
it can be shown that the largest payload
can be boosted by wsing the specifed num-
ber of engines of equal size in & lateral com-
bination. This gives the highest gross weight
nd highest payload, It docs not necessarily
give better gross weight to pavlead ratios but
tinks and propellants are very inexpensive
-”111]1.1IL£] to engines, instrumentation, etc.
It mav be that the Ruossians are uvsing this
design philosophy and that all six engines
are used at takeoff. -

Using tlus approach, the gross weight
could be about one million pounds and
the ETOSS li':,':iqht Fi) |'|n.1:.]|:;1d rabio 100D for
Vostok and 71 for the Venus probe or-

bital pavload (14,000 1b.). The latter fgure

ror gross to il:i‘f|ﬂ.|:i t'liil[l'i."'nl'.ll'?'lll.'_i"u to onr best
performance to date.  Any lower takeoff
thrust than the full 1.32 million 1b. would
mean  that they have more efhcient de-
signs than our own, This seems highh
mbikely, It seems much more probable
that they have achieved higher pavload per-
tormance simply by using larger size ve-
hicles using the same propellants and the
same general level of desien efficiency we
have attained here,

). M. CouLi

Ceneral Electric Co

Missile and Space Vehicle Dept

hiladelphia, Pa.

(Russia gave the total thrust of 6,000
kilograms in the Titov claim. Aviarios
WEER converted this to pounds, rounding
off the last three zeros, Using 2.20462 as
the multiplier, the unrounded figure was
1,322,772 Ib—Ed.)

Swiss Pilot Training

lhanks for vour excellent article on Swiss
pilot traiming (AW Nov, 20, p. 111). You
correctlyv pomted out that at age 19 the
candidate s assigned to a specihe service.
[t 15 there on some military base in Switzes
land, and not necessanly at Pavern, wherc
the man's military life begins at age 20
The service chosen for him :il_n_'u::hu.g_!r_u the
best of his abilities, be it Infantry, Ski
Troop or Technical Corps, has the job to
hrst and foremost make a soldier out of the
man, Lir_g:.- number of candidates are
climinated during this nine week period of
tough basic training. The lucky ones gel
to go to i'rlrn;lr:. I"tht School at Locamo
where the climination process continues.
A tarther point of mterest mav be the
fact that a Swiss pilot or serviceman’s ob-
ligation to his country does not cease when
he leaves Switzerland to take up residence
in another country. He is then obliged
to pay 249 of his yearly income, called
military tax, for a period of eight years.
This is the price he pays for enjoying free-
dom while his comrades at home do their
vearly compulsory tours of duty.
Aside from these minor ]:u['-jf;'.'_ni VOUr e
port was very accurate, indeed, -
F. A, REITHAAR
E'«'hlquull. Wash,
Formerly of Dubendorf, Switzerland
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Bell's All-weather Automatic Landing System—zsyvmbolized.

CLEARED TO LAND, WEATHER OR NOT

Today’s increasing air traffic demands faster and safer
all-weather operation at every airport.

Bell brings this goal one important step closer with its
All-Weather Automatic Landing System (ALS) which
can fly two airplanes to touchdown every minute, even
when visibility is absolutely zero.

The Bell ALS takes over when the pilot brings his plane
through the electronic “window 1n the sky™ and guides

it to a safe and sure landing.

The system has been flight-proved in more than 4,000
landings with all types of aircraft—small private planes
as well as arrliners from the DC-3 and DC-7 to the huge
Boeing 707 jet. It now is being evaluated at FAA's Na-

tional Aviation Experimental Center, Atlantic City, N. J.

Unlike other automatic landing systems, the Bell ALS
is ground-based so a ground observer monitors every
approach and landing. It can operate either fully auto-
matically or under pilot control.

Military versions of the ALS have been ordered by the
Air Force. The Navy has selected it for installation
aboard the nuclear-powered aircraft carrier USS Enter-
prise as well as for its other large carriers.

The Bell ALS is but one among many contributions
which Bell Aerosystems Company is making to the scien-
tific progress and defensive strength of the free world.
We invite qualified engineers and scientists to inquire
about sharing our challenging and rewarding future.

BELL AEROSYSTEMS compPaNY
BUFFALO 5 N.Y.

DIVISION OF BELL AEROSPACE CORPORATION
A TEXTRON COMPANY



More than a year before our nation
1ssued a call for a manned space

LA\ SPACE FLIGHT .G oo i

1S A PROVEN coucecratt that has tmunches

America’s Manned

MCDONNELL Space Exploratia:jnl .

CAPABILITY program. The knowledge

and experience gained by

McDonnell as prime contractor to the National
Aeronautics and Space Administration for Project
Mercury can provide the continuing impetus needed
to meet new and more demanding space

exploration programs. The performance of

this team on America’s first manned

spacecraft gives evidence of the

spacecraft development capability

availlable at McDonnell for new

manned space projects
of the United States.

For a full-color print of the
Freedom 7 Mercury Spacecraft,
write: AV, Dept. 08, McDonnell
Aircraft, St. Louis 66, Missouri

Phantom II Fighter and Attack Aircraft «

Project Mercury, Aeroballistic and Re-entry Research Spacecraft

lfalos and Typhon Missile Airframes and Engines « Quail Decoy Missiles
Rotorcraft = Electronic Systems « Automation

MCDONNELL AIRCRAFT + ST. LOUIS

Employment opportunities exist for engineers and scientists. Write: Professional Placement, McDonnell Aircraft, St. Lovis 66, Missouri. An equal opportunity employer.



