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revolutionary new S lldl:

resistance MICROWELDER

purposeful imagination....in time

The men of Aerospace apply the full resources of modern science and technology in a timely manner to achieve

WELDS %-MIL WIRE ON 3-MIL CENTERS

= Metal-to-alass bonds = Metal-to-ceramic bonds
s Metal-to-semiconductor substrates m Bonds to angstrom-thick
thin-films = Portable—110-115 V, ac, 60-cycle operation

the continued advances in ballistic missile and space systems basic to national security. Their mission

includes stimulating the flow of the most advanced scientific information and objectively planning the technical

WELDED
WINDOW-FRAME management programs necessary to generate superior systems in the shortest possible time. o Chartered exclusively to

Provides reliable bonds...from printed circuitry MICROELECTRONICS

ta molecular electronic functional blocks,

serve the United States Government in this effort and acting in partnership with the Air Force-science-industry team,

= the men of Aerospace contribute: advanced systems analysis and planning; theoretical and experimental
For further information write Aerojet-General™ Corporation

' ' research; general systems engineering and corresponding technical direction of programs. o To aid in reducing the
Astrionics Division, Dept. 505, Azusa, California g

timetable of advanced systems, from concept through completed mission, more men with advanced degrees are

needed at Aerospace Corporation, an equal opportunity employer. Dedicated interdisciplinary scientists and engineers

AEROJET
GENERAL

who can contribute effectively are invited to contact Mr. Charles Lodwick, Room 101, Aerospace Corporation,

P O. Box 95081, Los Angeles 45, California. 0 Organized in the public

interest and dedicated to providing objective leadership in the advancement AE RO S PACE
and application of science and technology for the United States Government. C 0 RPO RATION

ASTRIONICS DIVISION / Azusa. CALIFORNIA
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5 SECOND ANGULAR ACCURACY

TWO AND THREE AXIS MODELS

fere are some of the design features which have resulted in
Reeves pedestals being selected for a number of current

satellite and missile programs

 Gearless, direct drive dc torque motors on all axes
* Azimuth load bearing rated at 250,000 pounds

¢ Can accommodate reflectors to 30 foot diameter in radomes

* Tracking rates:
From zero to 10 rpm in azimuth
From zero to ¥z radian/second in elevation

* 36-speed pancake synchros provide analog readout
(5 second accuracy)

e 17-bit encoders provide digital readout

e Complete Servo instrumentation

For your free copy of our new Catalog, describing the complete line of
Reeves Pedestals, write for data file 710.

4

Aualified engineers who are seeking res
warding opportunities for their talents in
this and related fields are invited to get
in fouch with us,

J& speed synchro

REEVES INSTRUMENT CORPORATION
A Subsidiary of Dynamics Corporation ef America

Rooseveltl Field, Garden City, New York
4RVE2

AEROSPACE CALENDAR

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

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

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

Nov. 7-8=Symposium on Lasers and Appl-
cations, Antenna Laboratory, Department
of Electrical Engincering, Ohio State Uni-
versity, Columbus, Ohio.

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

Nov. 12—Wings Club Annual Dinner,
Americana Hotel, New York, N. Y,

Nov. 12-15—International Air Transport
Assn.'s Sixth Public Relations Conference,
Shoreham Hotel, Washington, D. C.

Nov. 12-15—Eighth Annual Conference on
Magnetism and Magnetic Materials, In-
stitute of Radio Engineers, Penn-Sheraton
Hotel, Pittsburgh, Pa.

Nov. 13-14—Retardation and Recovery Svm-

sium, Imperial Motel, Dayton, Ohio.
Sponsor: Aeronautical Systems Division's
Flight Accessories Laboratory.

Nov. 13-15=National Symposium: Materials

Compatibility and Contamination Con-

(Continued on page 7)
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A Look Over the Transom NOVEMBER

at General Electric 1962
ABOUT THIS SERIES. Things are happening with G-E fuel cells.
Looking back on our years of developing these power sources that
enerate electricity directly from a chemical reaction, the progress
s enormous. We could wrile books—i(in fact there are two of a
rogress report flavor already available; yours for the asking®)—
ut fuel cells are such a new and promising technology that this
is hardly the stage at which to tell all. That's why, for now, we'd
{uthnr limit the world to occasional glances through our laboratory

ransem.

H DAWNS THE HARDWARE ERA

There's a big difference between making
a fuel cell, and producing fuel cells. We
are now producing them.

Our new plant facility that went on-
the-line at Lynn last month 15 (lo our
knowledge) the world’s first fuel cell
manufacturing operation. Working floor-
space there now totals about 20,000
square feet.

The new facility's flow procedures are
based on our lengthy experience with
pilot plant operation. I:'; handles electrode
and solid electrolyte processing, single
cell fabrication, battery assembly, and

testing, for cells rated at 35-40 watts/sq-
ft. It will scon take on the more power-
ful 100 watts/sq-ft cells that are now
being made in our laboratory and ad-
vanced engineering areas.

Quite obviously, all the output of our
new operation will be limited for some
time to our many development and ad-
vanced hardware programs. Though for
now we're postponing any pats on the
back, the new facility symbolizes turn-
ing the long-awaited corner from an
exclusively R&D activity to hardware
technology.

B WHY WE'RE CONFIDENT ABOUT FUEL CELL SAFETY

The subject of safety compels us to
dredge up a horseless carriage analogy.
Way back when, we recall, there were
antagonists who lambasted gasoline as
a devastating hazard compared with oats.

So we duly tolerate the apprehensions
we occhsionally encounter concerning the
presence of hydrogen and oxygen in our
fuel cells. Our own have been long since
dispelled, (to the point where, if you'll
permit us the pun, we are anxious to
make hay of our optimism). :

Proximity of hydrogen and oxygen in
an enclosure could, of course, be right-
fully viewed as a potential hazard. Qur
own lack of concern i1s based on more
than 100,000 hours of tests on some 1000
sohd electrolylte cells, many of which
we've purposely badgered with punctures,
fissures, and jolts in futile effort 1o create
trouble.

There are several reasons for our cells'
safety. First, their mechanical design
makes any delinquent mingling of fuel
and oxidant highly improbable. The elas-
tic limit of the membrane electrolyte
separating the two gases averages 2000
psi, and hyvdrogen fed inmlo the cells is
constantly regulated.

Secondly, since any gas leakage sit-
pation would be accompanied by a per-
formance drop-off and a slight change
in pressure, il 1S an easy matler to in-
corporate a simple, fast-acting shutoff
control in any battery design. _

Assuming a hydrogen leak despite all
this protection, however, the cell’s cat-
alytic electrodes would still prevent any
accumulation within the battery. The
catalyst immediately scavenges intrud-
ing hydrogen molecules far faster than
they can diffuse and build up an explosive
mixture.

Then too, the low operating tempera-
tures of our solid electrolyte cells
(under 200°F.) make them inherently
siafer than other types that operate closer
to the autoignition point of a hydrogen-
oxygen mixture.

It all boils down to this: even should
stray hydrogen find its way through the
safety features of our fuel batteries, it

will be noted, accommodated, and acted
upon without cause for alarm. Hydrogen
and oxvgen will never be friends, but in

our fuel cells they will necessarily be
well-behaved tenants.

W POTABILITY: ON TRIAL BY MEN AND MICE

Byproduct water from our fuel cells is
of course drinkable, as the many healthy
G-E engineers who have quaffed it for
demonstration purposes will attest. And
to further establish its potability, we have
had small amimals living on it for many
months. But putting an astronaut on an
extended diet of such water may be some-
thing else again.

Working with the biosciences and
human factors people at G.E.s Space
Technology Center, Valley Forge, Pa.,
we have enlisted a three-group colony of
laboratory mice to refine our data. One
25-mouse group gets fuel cell water,
another distilled water, and the third tap

water. An interim lab report reads: “All

mice averaging 3.35 cc of water a day.
All gaining weight, and all apparently
E!Eﬂied with the liquid portion of their
]_I:t.*l

Final data on this phase of the program
are almost all in, and no deleterious
effects have been noted. But, before the
first Gemini astronaut becomes the first
human to live on fuel cell water, further
climical testing will thoroughly prove ils
safety for prolonged human consumption.

*Bulletins GED-41118B (Some Plain Talk About Fuel
Cells), and GEA-75)8 (G-E Fuel Cell Develop-
ment Progress). Also “recommended reading”:
Our ‘42 ARS paoper entitled “Gemini Fuel Cell
Power Source — First Spocecraft Application.”
For copies drop us o line ot General Eleciric
Company, Section B183-10, Direct Energy Cons
version Operation, 50 Western Ave., Lynn, Maoss.

Progress Is Ovr Most Important Product
GENERAL @3 ELECTRIC
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nothing but talk...talk...talk...

LEACH SATELLITE RECORDER/REPRO-
DUCERS are now in orbit storing lots and
lots and lots of data . . . playing back when
and where needed.

The unit shown here records on Y4-inch
Mylar-base magnetic tape up to 210 min-
utes at 1.8 ips . . . transmits back to earth
In 8:07 minutes. As it transmits, It erases
itself and records all over again.

Seven pounds light and seven inches
narrow, this Leach Satellite Recorder/
Reproducer has taken the rockiest launch

In stride, works in temperatures from .

—30°F to 130°F with an average power
consumption of only 4 watts.

If you're in the satellite making busi-
ness, you should make it your business to
know more about this recorder/reproducer
and how It can be adapted to your needs.
You can know, too. Just send a line to
Leach. You will get complete specs on this
specially engineered recorder as well as
other high environmental tape recorders—
in the return mail.

CORPO

o o ,r--!urlr' : 'j,‘ -_
- SaY #Iﬁ'lvlfﬁﬂﬂ Compton, Calif.
~ Export: Leach International S. A.

AEROSPACE CALENDAR

e ———————

(Continued from page 5)

trol Processes, Society of Aerospace Ma.
terial and Process Engineers, Hollywood-
Roosevelt Hotel, Hollywood, Calif.

Nov. 13.18—17th Annual Mecting and
Space Flight Exposition, American Rocket
Society, Pan Pacific Auditorium, Los
Angeles, Calif. |

Nov. 14-16—17th Annual Meeting Armed
Forces Chemical Assn., Statler-Hilton
Hotel, Washington, D.C. Host: USN.

Nov. 15-16=Seventh Symposium, Welded
Electronic Packaging Assn., Thunderbird
Motel, Los Angeles, Calif.

Nov. 16-17=Second Canadian Institute of
Radio Engineers Symposinm on Com-
munications, Queen Elizabeth Hotel,
Montreal, Canada.

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

Nov. 26-27—Western States Section Meet-
ing, The Combustion Institute, Aerojet-
General Corp., Sacramento, Calif.

Nov. 26-29—Annual Coordinated Meetings:
American Nuclear Society, Atomic In-
dustrial Forum, and joint AtomFair,
Sheraton-Park and Shoreham Hotels,
Washington, D. C.

Nov. ET-EE—Hlth Meeting, Aviation Distri-
butors and Manufacturers Assn., The Ken-
ilworth, Miami Beach, Fla.

Nov. 27-29—Fall Meeting, Radio Technical
Commission for Aeronautics, Marriott
Motor Hotel, Washington, D. C.

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

Dec. 4-6=Fall Joint Computer Conference,
Sheraton Hotel, Philadelphia, Pa, Spon-
sors: American Federation of Information
Processing Societies; IRE.

Dec. 4-6=1962 Convention, National Awvia-
tion Trades Assn., Fabulous Flamingo,
Las Vegas, Nev,

Dec. 6-7=Vehicular Communications Con-
ference, IRE, Disnevland Motel, Los An-
geles.

Dec. 10-11=First Annual Symposium on
Unconventional Inertial Sensors (classi-
fied), Republic’s Paul Moore Research &
Development Center, Farmingdale, N. Y.
Co-sponsors: Burean of Naval Weapons;
Republic Aviation Corp.

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

Dec. 26-31—Space Physics Meecting, Amen-
can Rocket Society and American Assn,
for Advancement of Science, Philadel-
phia, Pa.

Dec. 27—=American  Astronauntical Sogicty
Symposium on Scientihe Satellites-Mission
and Design, Franklin Hall, Philadelphia,
Pa.

Jan. 7-10=Mlillimeter and Submillimeter
Conference, Institute of Radio Engineers,
Cherry Plaza Hotel, Orlando, Fla.

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

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

(Continued on page 9)
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A s E N SI BI. This is the Sundstrand CRYHOCYCLE. .. a cryogeni-
cally fueled, fully integrated power generation and ther-

WAY To PB“VIDE mal control system. Sundstrand devel-
oped the turbine driven CRYHOCYCLE

A c Es S 0 RY under a U.S. Air Force Systems Command contract, Pow-
c ered by hydrogen and oxygen, the CRYHOCYCLE is
P ow E H I N unique in that normally wasted heat from energy conversion
inefficiencies and even metabolic heat from the crew is re-

SPAGE VE H IclEs covered by the coolant loop and returned
to the power cycle by interstage reheaters

between each of the four stages of a single-disc turbine. Sundstrand has also developed a
multi-stage reciprocating version of the CRYHOCYCLE for low power levels. This concept
results in specific fuel consumption economy which has not been achieved by any other dy-
namic space power system. As a result fuel weight and volume are reduced. In addition, the
CRYHOCYCLE operates at room temperature eliminating need for high temperature materi-
als, solving wheel containment problems, and greatly improving inherent reliability and safety.
Since the CRYHOCYCLE is independent of the environment, it is ideal for Lunar missions.
W The CRYHOCYCLE is a sensible size, too. About the size of a gasoline lawn mower motor,
it can be used in pairs for maximum reliability. ™ Several versions of this space power system
are being developed which will be suitable for missions of several weeks' duration . . . at
power levels from one kilowatt to 50 kilowatls. Both the turhine prime mover (shown) and
the reciprocating machine have been publicly demonstrated to representatives of the aero-
space industry and government service. B (A simple request on your business stationery and
we will send you details concerning this and the other accessory space power systems which
Sundstrand has under development.) ™ If you would like to work on the Sundstrand Engi-

neering team in the development of practical solutions to challenging space power problems,
write to: Personnel Director,

" SUNDSTRAND AVIATION * DENVER

SUNDSTRAND A Division of Sundstrand Corporation
2480 West 7O0th Avenue, Denver 21, Colorado

SUNDSTRAND IS AN EQUAL OPPORTUNITY EMPLOYER

i




RAYTHEON’S NEW SPARROW Il
GOES AIR FORCE

Already the U. S. Navy's prime air-to-air missile
system, Raytheon's Sparrow III has now been
selected by the U. S. Air Force for use on its
F-4C tactical fighter.

The advanced Sparrow III which will be used
by the Air Force is the result of a growth program
that has seen major improvements phased in since
the missile was first conceived in 1951. These im-
provements include substantial increases in range,
speed and altitude capabilities.

The new Sparrow III employs a unique target
seeker which provides maximum attack flexibility

under operational conditions. Once locked on the
target, the seeker guides the missile to the inter-
cept, constantly refining its aim as it closes on the
enemy aireraft.

Sparrow III is further proof of Raytheon's
ability to manage complex military systems —
from early study through design, production and
field support.

AEROSPACE CALENDAR

(Continued from page 7)

Jan, 22-24=Ninth National Symposium on
Reliability and Ouality Control, Sheraton-
Palace Hotel, San Francisco, Calif,

Jan. 30-Feb. 1—Fourth Annual Sohd Pro-
pellant Rocket Conference, American
Rocket Socicty, Bellevae Stratford Hotel
and The Franklin Institute, Philadelphia.

Jan. 30-Feb. 1=XNational Winter Conven-
tion on Military Electronics, Institute of
Radio Engineers, Ambassador Hotel, Los
Angeles, (%.-Jlif.

I'eb. 11-15—Third International Symposium
on  OQuantum  Electromes, UNESCO
Buldding, Pans, France. Sponsors: Inter-
national Scientific Radio Union; Office of
Naval Research; La Federation Nationale
Des Industries Electronmiques.

Feb. 20-22—1963 International Solid-State
Circuits Conference, Philadelphia, Pa.
Sponsors: Institute of Radio Engincers;
Amencan  Institute of Electnical Engi-
neers; University of Pennsylvania,

Mar. 7-8—Propulsion Mecting, Institute of
the Acrospace Sciences, Cleveland, Ohio.,

Mar. 11-13=Electric Propulsion Conference,
American Rocket  Society, Colorado
aprings, Colo.

Mar, 18-20=5pace Flight Testing Confer-
cnce, Amernican Rocket Society and Insti-
tute of the Acrospace Sciences, Cocoa
Beach, Fla.

Mar. 19-21=5econd Air  Force-sponsored
Symposium on Bionics, Biltmore Hotel,
Dayton, Ohio.

Mar. 25-28—International Convention, Insti-
tute of Radio Engineers, Waldorf-Astoria
and Coliseum, New York, N. Y.

Apr. 1-3=Fourth Awnnual Structures and
Materials Conference, American Rocket
Society and Institute of the Acrospace
sciences, El Mirador Hotel, Palm Springs,
Calif,

Apr. 2-5—Spring Conference, Airport Oper-
ators Council, Shoreham Hotel, Washing-
tan, 1. C.

Apr. 10-11=Fourth Symposiom on Engi-
neering  Aspects  of  Magnetohvdrody-
namics, University of Califormia, Berkeley,
Calif,

Apr. 17-19=International Nonlinear Nag-
netics  Conference, Shoreham  Hotel,
Washington, D.C. Sponsors: American
[nstitute of Electrical Enginecrs; Institute
ol Radio Engincers,

Apr. 17-19=Southwestern Conference and
Electrome Show, Institute of Padio Engi-
ncers, Dallas Memornal Auditorium, Dal-
las, Tex,

Apr. 17-19=Techmeal Meeting: Nuclear
Materials for Space Applications, Ameri-
can Nuclear Socicty, MSctherland Hilton
Hotel, Cincinnati, Qluo,

May 2-3—Fourth National Symposium  on
Human Factors in Electronics, Institute
of Radio Engineers, Marriott Twin
Bridges Motel, '\"k'nsh[ngtuu, D.C.

May 7-9—Electronic Components Confer-
ence, Institute of Radio Engineers, Mar-
riott Twin Bridges Motel, Washington,
D. C,

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

May 20 22—National Telemetering Confer-
ence, Hilton Hotel, Albuquerque, N. M.
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THIS is

VAGU-BLA:

...the better way! (
'r

...the better way!

a.
ﬂﬁd THIS is -‘.;

VAGU-BLASTING

ik ﬂ?&' bEfIE’!‘ Wﬂyi’ Vacu-Blasting s THE method of blast cleaning which

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

VAGU-BLASIT

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

Dry Honers, Vacu-Blasters®, Waffle Floor Rooms®, Vacu-Veyors®
s e e T R e N e ]

WITH THE VACU-BLAST GUN YOU CAN DO CABINET-
TYPE BLASTING OUTSIDE OF THE CABINET ! The unique
Vacu-Blast Gun is in itself a miniature blast cabinet. Abrasive
1s blasted through the nozzle and inner cone to the work. Abra-
sive is completely contained and after it has done its work,
vacuum pick-up returns it to the system for re-use.




Los Angeles Plant,

Anaconda Metal Hose Division
Anaconda American Brass Company
3543 East 16th Street

Los Angeles 23, California
Telephone ANgelus 1-4137
ARIZONA

NOW AVAILABLE ON THE WEST COAST...
Anaconda know-how In stainless steel hose

One of the most valuable elements in the flexible
metal hose yvou order is the engineering know-how
of the manufacturer. The Anaconda West Coast
plant in Los Angeles is stalTed Lo give you experienced
engineering service on proved Anaconda quality
metal hose.

Whether vou are planning a prototype or a pro-
duection run—before vou call your design engineer,
call Anaconda. Let us help vou speed delivery and
cut costs with hose in stainless steel, other alloys and
Teflon®, for Aerospace, IElectronics and other ap-

10

plications. Instant communication with our other
plants at Waterbury, Conn., and Mattoon, Ill., im-
plements fast service for all your metal hose re-
quiremerts.

Your inquiry by phone or mail will get prompt

attention. AT

*DuPont trademark

ANACONDA

METAL HOSE DIVISION

Immediate delivery! For P&W Engines
...Quality Pistons for R1830 & R2800

...AIRMOTIVE ENGINEERING CORP.

Laburatﬂ;‘v precision is
maintained through pro-
cedures such as this
electronic equipment
capable of testing sur-
face finish within micro
inches. In background,
quality control inspector
uses metallograph to
check metallurgical con-
tent of aluminum forg-
ing.

Produced under
FAA-PMA
Approval

MADE IN U. 5. A,

Rigid quality control means perfection in materials and machining of
every R1830 and R2800 piston carrying our AE number, assigned by
FAA. Every AE piston meets or exceeds specifications for original engine
parts. Only Alcoa forgings are used. Forgings Zygloed and metallurgically
inspected prior to machining on AE custom-designed, automated equip-
ment. Weights kept within exact tolerances. Air gaging assures uniformity
of piston pin holes and ring grooves. AE pistons have been tested and
are now used by major overhaul shops and airlines throughout the world.

For further information contact your nearest AVIQUIPD office: Aviquipo de la Argentina, 5.A., Buenos Aires: Aviguipo do Brasil 5.A., Rio
de Janeiro: Anquipo del Peru, S.A., Lima; Aviquipo de Chile, Ltda., Santisage, Chile; Aviquipo of Britain, Ltd., London: Aviquipo of India,
Ltd., Calcutta; Aviquipo of Canada, Ltd., Montreal; Avigquipo de Portugal, Lida,, Lisbon; Aviquipo de Portugal, Ltda., Lourenco Margques,
Mozambique; Aviquipo de Portugal, Ltda., Luands, Angola; Aviquipo, Inc., Madrid: Aviquipo of Thailand, Ltd., Bangkok; Aviquipo France,
Paris; Aviguipo-Belgique, 5.A., Brussels; Aviquipo Italia, 5.p.A., Milan; Aviquipo of Germany, G. m. b. H., Frankfurt; Nihon Aviquipo,
K.K., Tokyo; Aviquipo Holland, N.V., Amsterdam.

AT=" AIRMOTIVE ENGINEERING CORP.

5035 SHARP STREET/DALLAS 7, TEXAS




Over the past 13 years we have reduced the size
of our AC voltage regulator from a heavyweight

to a handful.

To be honest about it, we should say ''less than a hand-
ful.” But you get the idea. What was once a cumbersome
piece of equipment now comes in a compact package
that weighs exactly one pound. One pound!

These voltage regulators—for both aerospace and

ground applications—are static, transistorized units con-

taining no electron tubes. They are fully capable of

Red Bank Division

supplying all the necessary excitation of AC brushless
generators (which we also happen to make) during both
normal and fault conditions. We offer a complete line for
any application,

We wrote a brochure to fill you in on all the details of
our voltage regulators and brushless generators. Send
for your free copy. Write us in Eatontown, New Jersey.,

.
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Who makes true PCM recording come true?

You are looking at the newest PCM recorder de-
signed to meet |IRIG standards: the CP-200, This is
not an adaptation of an FM or analog system. It's a
pure PCM machine, especially designed to operate
at 1000 bpi. (Maximum transfer rate: 120 Kc char-
acters per second.) The CP-200 offers you this—
and many other outstanding features. It has seven
speeds, each electrically switchable from the front
nanel. It has a pulse position monitor and time

AMPEX

correction circuits to let you correct static errors
caused by skew and gap scatter. [t has modular con-
struction, plug-in amplifiers and heads. And it bears
the Ampex name—your assurance of reliable, su-
perior performance. For more details on the CP-200
write the only company providing recorders, tape
and memory devices for every application: Ampex
Corporation, 934 Charter St., Redwood AMPEX

City, Calif. Worldwide sales and service.




IDEA: Build a communications satellite
that's solar-pressureproof, but a mirror to microwaves

It's made of an inflatable rigid wire-mesh framework
covered by a photolyzable film. The idea behind it: the
film molecules unhook in space and disappear. This leaves
a microwave antenna virtually unperturbed by solar
pressure, impervious to meteorites.

This is only one of the GAC—Goodyear Aircraft Corpora-
tion—designed large antennas and structures for erection
in space from small packages. We are building antennas
with dielectric lenses; structures with coated plastic

films that are optically reflective but radar transparent;
self-erecting flexible sponge-tvpe structures; and pack-
ageable horn antennas. Each is typical of GAC’s capa-
bilities in land, sea, air or space defense systems.

If we can he of service to vou in advanced systems and
technology — aerospace support eguipment — electronic
subsystems—lightweight structures—or missile require-
ments, write: Goodyear Aireraft Corporation 914AYV,
Akron 15, Ohio, or Litchfield Park, Arizona

LAND, SEA, AIR OR |SPACE|...TALENT THAT BUILDS BETTER DEFENSE SYSTEMS

GOODFYEAR
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OUR CUSTOMERS WANTED
QUICK DISCONNECT COUPLINGS
TO PROVIDE:

.. maximum protection
for personnel and equip-
meant Iin a quick disconnect
for handling corrosive,
viscous aced."”

. . » a special quick

disconnect couphng

designed to protect
rubber seals from high
ambient temperatures.”

Aeroquip Can Meet Your Special Quick Disconnect
Coupling Requirement Quickly, Effectively

Pictured above are only a few examples from an impressive
variety of special quick disconnect couplings designed and
produced by Aeroquip for manufacturers of aircraft, missiles,
electronic equipment and ground support equipment.
Complex quick disconnect problems involving hydraulics,
pneumatics, fuels, oils, corrosive fluids, gases and electronic
cooling systems have been solved quickly and effectively.
Basic coupling designs include threaded, PUSH-PULL, break-

away, remote control, self-sealing, miniaturized, SAF-LOC
and many other types.

At Aeroquip, the development of special quick disconnect
couplings is a full time job by specialists. An entire section
of our engineering department devotes its total effort to
special coupling design. When you need quick disconnect
couplings designed to your special requirements, in shortest
possible lead time, call, wire or write Aeroquip.

PUSH-PULL and SAF-LOC are Asroguip Trodemarks, ........'_ . e

N e e ——— e — i ] e I s SR e TR TR T RS

Aeroqeip Corporation, Jockson, Mich,
Please send me o copy of Bulletin No. 254

Title

Coampany __

Address_
Chry Lone atate

1

|

g
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;

|

|

]
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Would you like to tolk to a sales engineer abaul your application? [] Yes



16

Predetection Recording by DCS
gives you these 7 features:

@ Best s/n performance ® Best transient characteristics
e Up to 800,000 bit/second response ® Tape speed compensation
¢ Off-the-shelf modular flexibility ® 100% solid state @ Usable with most receivers and recorders

Considering predetection recording? Only What's more, DCS has the only system pro-
DCS can give yvou all these advantages: viding tape speed compensation of reproduced

First, the phase lock loop design of the data. Components are all solid state . . . modu-
GFD-4 Diseriminator permits playback at the lar (just plug 'emin!) ... and available off the

recorded frequency without incurring the noise shelf. |

and transient degradation typical of up-con- Whether yvou need a complete predetection

version systems. And in addition, response recording system, or want to build one using

from DC to bevond that required for 800 Kilo- your present receiver and recorder (DCS com-

bit NRZ PCM is provided, for full IRIG ponents are compatible with most), DCS can

requirements. help you.

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

DATA-CONTROL SYSTEMS, INC. N
Dnatrumentalion jor Rescarchk

Los Angeles » Santa Clara » Wash., D. C. » Cape Canaveral Home Office: E. Liberty 5t., Danbury. Conn. » Ploneer 3-8241

ARROWHEAD
COMPONENTS A-OK

NASA SATURN

A ON ez

Reliability assured by complete in-plant facilities for design + engineering *

““L“u“:m testing * manufacturing * cleaning
INSULATED Arrowhead capabilities in research, engineering and manufacturing are avail-
GH», LINES | | able for the solution of a variety of space-age problems in the areas of metal,
v . ALUMINUM - rubber, and plastic fabrication, thermal insulation and human factors.
WITH
STAINLESS * Cryogenic line - Insulated
BELLOWS.

» Light Weight

* Thermal Growth
Accommodated Through
Integral Custom Designed
Bellows Assemblies

® Restraint Provided by External
Gimbals, Pin Joints and
Braid Assemblies

® Tie Rod Restraint Also Offered
® Custom Vacuum Valve

LOX LINE

D SN ey R S N SR SN R R NN SN M G S N D SN O N NS O e o = = — e o e man een P

* Cryogenic lines- non-insulated

System of 32 in qualification

Gimbals and slide joints provide
complete spherical motion

FLEXIBLE FLAME SHIELD CURTAINS..ss protectthe NASA Saturn vehicle

from intense radiated heat

and hot exhaustgasses, System
provides flexibility (outboard
engines gimbal) and is able to
withstand climatic elements,
rigors of pre-launch handling,
various solvents, cleansers,
fuels, radiative and convective
heating, pressure differentials,
and severe shock and vibration.

Environmental Conditions Ap-
plicable to the Engine Gimbal
Cover Assembly are Similar to
Those Described Above,

TURBINE ENGINE GIMBAL

EXHAUST COVER ASSEMBLY

BELLOWS

e ROD. ARROWHEAD PRODUCTS

Division of Federal-Mogul-Bower Bearings, Inc.
LOS ALAMITOS, CALIFORNIA
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Electro-hydraulic Servo Drives give “reflex action”

o Rﬂ@“ ILIEIR Launching Pod

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

Vickers design approach to the required “reflex action™ sys-
tem was based on an unrivaled manufacturing experience (pro-
duction of over 100,000 electro-hvdraulic servo-pumps, for
example) and broad servo-system engineering experience dating
back to the beginning of World War I1.

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

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

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

Check these advantages Vickers electro-hydraulic servo drives offer designers. ..
Rapid Am:&laratlnn (to 30°/sec.’) On one massive, tracking
radar, Viekers servo drives provide accelerations of 30°/sec.? for
inertias up to 7,480,000 Ib. in, sec2

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

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

Small Error Signals Move Large Masses OUn muany
antennas, error signal excitations as low as 0.10 milliwatts pre-
cisely and instantly control torques up to 4,500,000 inch pounds.

*Mauler is being developed for the United States Army by General
Dynamics/Fomona.

I'f you wauld like to Enow more ahout the .lrIJ.'JTI".'Ifrh -'.Irf.'a..-..f:'u;wv .:i‘ hydraulies ﬁjl‘ 'If"'-',.'.l.l'i'nll'f support Hj'.IH}]']'i”d nt, eall your nearest Vickers

district office or write (o the Marine and Ordnance Depariment

MO-241

{, Walerbury 20, Connecticud, ———
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e COVER: Rollout is of the first DC-BF Jet Troder—combination corgo-possenger transport.

Aircraft 15 scheduled for delivery to Trans-Canada Air Lines for service beginning Jan, Z.
This is the first of four DC-8Fs for Trans-Canada. A fifth has been ordered by Trans Inter-
national Airline, o supplemental ﬂlr carrier in which Studebaker Corp. recently ocquired

a controlling interest (AW Oct. 22, p. 38). Aircroft has o fully convertible interior which
cun be utilized either to carry IEl";l economy class possengers or as an all-cargo plane
carrying 95,282 |b, of cargo, or 13 different combinations of possengers and cargo. Power-
plant is a Pratt & Whitney JT3D turbofan with performance the same as the Series 50 DC-8.
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LOCKHEED ELECTRONICS COMPANY

Avionics & Industrial Products — 6201 E. Randolph St., Los Angeles 22, California

A DIVISION OF THE LOCKHEED AIRCRAFT CORPORATION

Lockheed Electronics offers
the military and industrv a
complete line of Ordnance
and Pyrotechnie Devices for
ground-level, puter space
and underwater applications
... including:

FLUID
DISCONNECTS

Self-sealing
and adaptable
to existing
A.N.D. Fittings.

ELECTRICAL DISCONNECTS

== Available for
most M. S,
Connectors,

PIN
PULLERS/
PUSHERS

Wide range of diameters and
travels. Separate units for
ground-level, outer space,
and 3.0 miles below the sea.

EXPLOSIVE
ACTUATED
VALVES

Open, close, and high-flow
rate dump valves.

m m SAFE AND

e ARM
v INITIATORS

- ~ Compact,
" lightweight,
“Safe and Arm’ units

for high explosive svstems.

Lockheed Ordnance
Devices are “performance
proven’ on such projects as
Ranger, Agena, Polaris,
and major Air Forece Satel-
lite Programs. Undersea
pin-pullers were developed
under contract to the
Scripps Institute.

For Ordnance Devices with
a wide range of perform-
ance characteristics write:
Lockheed Electronics
Company, Avionics &
Industrial Products, 6201
E. Randolph Street, Los
Angeles 22, California.

EDITORIAL

The Cuban Crisis

The speed and firmness with which U.5. military
power was applied to counter the threat of oftensive
nuclear weapons in Cuba was as heartening to the Amer-
ican people and their Allies as it was surprising to thaor
foes. Establishment of the naval and aenal blockade to
shut off the flow of Russian missiles and jet bombers to
Cuba was certainly the most decisive reply to Sovict
aggression since the Communist attempt to conquer
Korca was repelled by armed forces of the U.S. and
United Nations.

‘There are still several chapters to unfold in this Cuban
crisis and it 15 premature to reach anv firm conclusions
vet. However, the initial Russian reaction in turning back
a dozen of its Cuba-bound ships carrving offensive wea-
pons, including the Poltavia with a load of IRBMIs,
indicates the Soviets are wary of pressing their Cuban
venture further in the face of U.S. military power. Cer-
tainly the next critical phase of the action initiated last
week by President Kennedy will come from the choice
of methods by which the missiles and bombers alrcady
Cuba are withdrawn or rendered useless.

Diplomatic Deceit

The manner in which the Soviets attempted to set up
their nuclear missile base in Cuba should convince any-
body that still needs to be convinced of the utter folly
of accepting anything the Soviet leaders say at face value,
For at the very time Soviet Foreign Minister Andre
Gromyko was sitting in the White House assuring Pres-
ident Kennedy that the Soviets had no mtention of sup-
plying Cuba with offensive arms, thousands of Sovict
technicians were building MRBM and IRBM missile
pads in the Cuban hills, and assembling twim-jet 11-25
bombers on Cuban airfields, and a stream of Soviet ships
was sailing for Cuba with deckloads of IRBMIs and other
missiles and bombers. Not since the Japanese ambassador
chatted with Cordell Hull while the bombs ramed down
on Pearl Harbor has there been such a callous exhibition
of diplomatic deceit perpetrated on tlus nation. The
speed and magnitude of the Soviet ballistic missile build-
up in Cuba showed clearly that once agamn they hoped
to present the U. S, with an aggressive fait accomphi, and
then use it as a lever to extend Soviet imperialism by the
negotiating technique of an armed robber.

The Air Force and Navy pilots who flew the photo
reconnaissance missions that exposed this Soviet fraud
deserve great credit for the skill and courage with which
they successfully executed these missions, ranging from
the extreme-altitude U-2 flights to the low-level oblique
photo runs of Navy F8Us. The legion of skilled photo
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interpreters that spotted and identified the vital missile
installations are more unsung heroes of this and other
episodes of the cold war's warmer phases.

With the incontrovertible evidence of Soviet deceit
garnered by these pilots and photo mterpreters, it was
hornfying to see an intramural squabble within the U.S.
government almost lose the total value of these pictures
in cstablishing the validity of President Kennedy's case
to even the most skeptical international observers, Some
tiny minds in the intelligence bureaucracy stoutly main-
tained that public release of these pictures would com-
promisc “‘their” intelligence techniques, as though aerial
photography was a mystic rite known only to the druids
of Langley Castle (Va.). President Kennedy's case
would have gained even more impact if he had shown
these damning pictures on television during has nation-
wide speech on October 22, But this powerful evidence
was emasculated by the petty burcaucrats in the intel-
ligence caverns. The spectacle of Defense Secretary
MceNamara waving  these pictures before a Pentagon
press conference—which included Russian reporters—and
then saying they were too secret for the American people
to sce is a vignette of official stupidity that will be hard
to top. The American Lmbassy official in London who
“madvertently released them to the Bntish press and
television deserves his country’s thanks and a medal, too,
tor breaking this bottleneck of bureaucratic absurdity and
paving the way for this proof of Soviet perhdy to be
plastered around the world.

Long Overdue Move

The Cuban blockade is just the first step in a process—
which should have begun many, many vears ago—of
opposing the extension of Soviet imperialism wherever
it attempts to overflow its boundaries. It will require
not only supcerior technical skill, such as the aenal recon-
naissance techniques that unmasked the Soviet aims in
Cuba, but also superior intelligence in their application
and the determined stamina of national will that cannot
be bullied or frightened into dissolving the basic elements
of a free society,

Because we have retreated so long in the face of this
Soviet impernalism and because we have taken so long
to recognize the stark, ugly outline of this threat, the
road back will be longer and the tolls along the way
higher. But it 15 a road we must travel if the world is
not to be mundated by a flood of ancient barbarity
cloaked in the modern political dogma of communism.

—Robert Hotz
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NEW DIMENSIONS IN SPACE

From early theories on space geometry, man's knowledge
progressed to a finer appreciation of the universe and the
challenging problems in its exploration.

Texas Instruments is applyving its capabilities to an 1m-
portant part of the challenge — the problems of data
acquisition, transmission, recovery, and display.

One of the newest technologies being brought to maturity
in the Apparatus division is the expanded application of
semiconductor network circuitry to space exploration
equipment. TI's approach improves reliability and sim-
plifies circuitry — effectively extending equipment capa-
bility without increasing volume.

For more information write Marketing department—47.

The Sun, Earth, and phases of the Moon
—from a 1/7th century engraving
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Here is one example: This seven-ounce PCM digital data signal con-
ditioner has the semiconductor network equivalent of 2,215 com-
ponents. Logic is performed by Solid Cireuit® semiconductor net-
works — 102 of them. This equipment has already been delivered
to the Department of Physies and Astronomy at the State Univer-
sity of Towa for an EGO satellite experiment.

'Trademark of Tevas Tastrioments Ineorporated

TEXAS INSTRUMENTS

INCORPORATED
D HOVETON, TLRAE G000 LEMMON AVEMURELE
P.Q BOX G019 *« DALLAS 22, TEAAS

8
ARPPABATUS DIVISION
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WHO'S WHERE

In the Front Office

Richard T. Orth, vice president and gen-
eral manager, Eitel-McCullough, Inc., San
Carlas, Calif. Also: John W, Gilpin, secre-
tarv.

john Mihalic, group vice president, Avco
Corp., Cincinnati, Ohio, in charge of the
Cincinnati, Richmond (Ind.) and Nashville
(Tenn.) Divisions,

Rear Adm. Norman F. Garton (USN,
ret.), vice president, Greer Hydraulics, Inc.,
Los Angeles, Calif., in charge of the com-
pany's Eqnipmmlt Division. Adm. Garf:nn
has resigned as president and chief executive
officer of Vought Camera Co. but continues
as board chairman.

Thomas F. D’Andrade, vice president-
sales, Advance Instrument Corp., Belmar,
™. L.
Robert D. Calvert, president and gencral
manager, Calumet & Hecla's Flexonics Divi-
sion, Bartlett, IIL.

Paul S. Collins, vice president-corporate
planning and product development, The
Elcctrada Corp., Los Angeles, Calif.

Comelius P. McNamara, vice president,
Emerson Rescarch Laboratories Division of
Emertron, Inc., Silver Spring, Md.

Charles L. Elkins, vice president and
treasurer, Hopkins Engineenng Co., San
Fernando, Calif.

Boeing Co. has named the following as
vice presidents of the Aero-Space Division,
Wichita, Kan.: Robert W. Tharrington-
assistant general manager; George H. Stoner-
manager, Saturn Booster Branch; T. A. Wil-
son-manager, Minuteman Branch; George
Suyvder-manager, X-20 (Dyna-Soar) Branch,

Thaddeus L. Dmochowski, executive vice
president, ITT Information Systems Divi-
sion of International Telephone and Tele-
graph Corp., New York, N. Y.

Machlett Laboratories, Inc,, Springdale,
Conn., a subsidiary of Raytheon Co., has
clected the following as vice presidents:
Fdward J. Gannon-operations manager; Rod-
ney E. Nelson-marketing manager; Thomas
H. Rogers-X-ray product line manager. Also:
John F. McGovern, treasurer, and Dr.
Howard D. Doolittle, technical director.

A. W. E. Houghton, appointed to the
board of British Aircraft Corp.,, London,
England, as production director, Mr, Hough-
ton continues as managing director of Vick-
ers-Armstrongs (Aircraft), Ltd,, a subsidiary
of BAC.

Honors and Elections

Dr. Charles Stark Draper, head of the
Department of Aeronantics and Astronau-
tics of Massachusetts Institute of Tech-
nology, has received the Instrument Socicty
of America’s highest award, Honorary Life-
time Member, in “recognition and apprecia-
tion of his outstanding and dedicated service
to the advancement of the science and
technology of instrumentation . . ."

Harry B, Smith, engineering manager of
the Westinghouse Defense Center's Aar
Arm Division, has received the Dawvid Sar-
noff Award from the American Institute of
Electrical Engineers for his “contribution
to the field of Doppler radar and other areas
of applied eclectronics.”

INDUSTRY OBSERVER |

» Four of the first five McDonnell Gemini two-man capsules to fy will be
manned and will attempt full missions, under present planning by National
Aeronautics and Space Administration. First flight will be an unmanned
ballistic mission intended to man-rate the Martin Titan 2 booster {:‘l“u}-’
Sept. 3, p. 38) and to subject the capsule to severe heat loads. Second will
be a manned. 18-orbit mission; third and fourth will be manned 14-day
fights, and the ffth will be the first attempt at manned rendezvous with an
Agena B stage.  Standard capsule will weigh about 6,600 1b., and the ren-
dezvous version about 7,700 1h.

» Kaman, Sikorsky and Vertol are expected to submit proposals for an Army
fAghter-helicopter similar to Bell's Warrior concept (AW Oct. 22, p. 3;]-
Kaman previously has shown interest in jet thrust as a means of relieving
rotor loading to increase helicopter speed. Sikorsky’s proposal probably will
center around a slimmed-down S-62. Rapid availability for use in a Vietnam-
type environment is a major requirement. Longer-range studies also are
under way for a large transport vehicle whose speed and pavload requirements
indicate that a compound helicopter would be required (AW Sept. 3, p- 13).

> All industry proposals submitted in Jet Propulsion Laboratory’s competi-
tion for a 210-ft. antenna to improve deep space tracking from its Goldstone
site (AW Sept. 3, p. 16) have been rejected because their prices exceeded
funds allocated for the project. JPL is now considering relaxation of its
requirements and is asking industry to compromise on price, preparatory to
a new competition. Possibility of seeking a foreign source for the procure-
ment was rejected by JPL and National Aeronautics and Space Administra-
tion, Companics believed to have submitted proposals include North Ameri-
can Aviation's Columbus Division, Radio Corp. of America teamed with
Blaw-Knox, and Rohr Aircraft teamed with Minneapolis-Honevwell.

» British Aircraft Corp. is attempting to interest Ministry of Aviation and
Air Ministry in the Hunting T.145 version of the Jet Provost trainer. Mnlur
change contemplated is a pressurized cockpit for hig]lﬂﬂ]ﬁt"flﬂt hghter train-
ing (AW Sept. 10, p. 26). The prototype will not be built unless govern-
ment support is furnished.

» Operational experience with the French Sud Alouette turhil}c helicopter
in Algeria—where sand proved to be a major source of foreign-object damage—
provided initial impetus for Vertol's development of a particle scparator for
the Marine Corps’ CH-46A Sea Knight assault helicopter (AW Oct. 12,
p. 30). Vertol has found that even sand-impregnated, non-skid walkways on
the upper fusclage are a source of sand particles, and thesc walkways are
being eliminated.

» Time between overhauls on Rolls-Royce Tyne turboprop engines in Trans-
Canada Air Lines’ Vickers Vanguards has been increased to 2,050 hr. TBO
for Tynes in Canadair CL-44s has been increased to 1,600 hr. for Flying
Tiger Line and 1,400 hr. for Seaboard World.

» Hunting Aircraft of England has completed engine runup tests of the
H.126 jet-flap rescarch aireraft (AW Sept. 3, p. 21) and will start taxi trials
next week, On completion, the aireraft will be dismantled and trucked to
the Roval Aircraft Establishment’s flight test research ficld at Bedford for
its first flight, scheduled for early December.

> Twenty Blackburn Buccaneer Mark 2 naval strike fighters sold to South
Africa (AW Qect. 15, p. 37) will be fitted with slipper fuel tanks for long-
range missions in patrolling Cape of Good Hope shipping lanes. The tanks
will hold 250 gal. each and are hung outboard of the engine pods (AW Apr.
23, p. 19). The planes will be land-based, since South Africa has no aircraft
carriers.

» Lockheed Propulsion Co. will deliver seven additional MG-18 high mass
fraction (approximately 0.92) solid-propellant rocket motors to Air Force
Space Systems Division, as a fourth stage for Blue Scout firings from Pt.
Arguello for Deep Space Probe Program.
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environmentally designed

..« Out of 22 years of ASW fire control system engineering

This is the ASROC fire control com-
puter, symbolically afloat. In reality, this
computer directs the fire of the U.S.
Navy's antisubmarine rocket weapon
system. It is the latest of eleven major
Librascope contributions to ASW dating
back to 1940. More than 80% of the

LIBRASCOPE DIVISION

G GCENERALL
PRECISION

808 Western Avenue, Glendale 1, California

3G

Underwater Fire Control Systems in the
Navy's Antisubmarine Surface Fleet
today were designed and/or built by
Librascope. Subsurface, surface, air
and space, Librascope computers pace
man's expanding mind. Send for "'Libra-
scope ASW Achievements 1940-1960."

Crisis Information Plan

Production Stepup

NASA’s Talent Hunt

Cuban Refugee Airlift

Washington Roundup

Kennedy Administration is trying to develop a military information policy to fit
the security needs of cold war crises like the Cuban one without resorting to the
degree of censorship mmposed during a shooting war.

President Kennedy himself gave the rationale for such an effort by declaring in
his Cuba speech that “we no longer live in a world where only the actual firing of
weqrmm represents a sufhcient challenge to a nation’s security to constitute a maximum

I1h.

White House Press Secretary Pierre Salinger last week took the first step toward
implementing a “crisis” information policy by issuing guidelines to news media on
the tvpe of militarv information the Administration considers “contrary to the public
interest.” lle contended the guidelines are not as far reaching as the voluntary censor-
ship followed in wartime, but there is little apparent difference.

Salinger was particularly vexed about television interviews which tried to obtain
from servicemen’s wives such specific military information as ship and troop move-
ments. The White House appeal to UL S, news media to “exercise caution and dis-
cretion™ was to be followed up by discussions with foreign newsmen about safeguarding
sensitive information,

The Administration is conpling its appeal to the press with strict rules about what
military information Defense Dept. personnel can release. White House officials them-
selves consider the rules stringent. Immediate result of the new rules will be a clamp-
down on all tvpes of militarv information until Defense Dept. personnel feel more
sure about what thev can and cannot say,

Defense Dept. last week started calling in aerospace contractors to learn how
fast they could increase production if the need arose, The crisis atmosphere reduced
the chance that Defense officials would go ahead with many plans to phase out aircraft
production in several arcas.

Political considerations are increasing the likelihood that Defense will choose
a second source for pmducin% the I's’h:l%unneﬂ F-4B Phantom for the Navy and
Air Force (F-4C) (AN Sept. 24, p. 25). McDonnell contends it would be cheaper
to mcrease production by letting the irm extend its subcontracting, asserting that
57% of the work on the aircraft already 15 subcontracted.

Fxplorers Club has succeeded in getting more than 50 leaders of aerospace firms
to sponsor a dinner in New York Nov, 2 for National Aeronautics and Space Admin-
istration Administrator James . Webb and the astronauts. The S100-a-plate dinner is
listed in the invitation as tax-deductible. Part of the proceeds will go into the club's
building fund.

For the first time, NASA is employing management recruiting irms in hopes of
finding 10 research and development executives to supervise integration and systems
engineering for manned space flight programs. NASA will pay the Los Angeles firm
of Emest L. Lowen a §9.000 fee and 55,500 expenses, and the New York irm of George
Frv o fixed fee of $11,550. Both firms will submit lists of candidates and the space
ageney will choose 10 for positions paving 516,000 to $19,000.

U. S. and Japan are nearing agreement on the location and operation of a ground
station in Japan to track Telstar and other communication satellites,

Maj. Gen. Alfred Starbird of the Army Engineers, former director of the Atomic
Energy Commission’s military applications division and now commander of Joint Task
FForce § conducting the current series of U, S, nuclear tests, has been named director
of the Defense Communications Agencv. He will replace Rear Adm. W. D. Iwvin,
who has headed the agencey since its creation two vears ago.

Airlift of Cuban refugees who supplied vital information about the Soviet missile
buildup on the island, ended last week when Pan American World Airways stopped
service there (see p. 40). Pan Am, the last U. S, carrier to suspend Cuban service, flew
more than 106,000 rcetugees from IHavana to Miami since January, 1961. Another
50,000 Cubans were waiting to flv to Miami when Cuba ordered the service to halt.

Discordant note: New York Port Authority refused to let two 11-18 airliners carry-
ing 100 Soviet musicians slated to appear in New York land at Idlewild unless the Rus-
stans provided information about engine noise. The Russians did not supply the informa-
tion and landed i Philadelplia International Airport.

—Woashington Staff
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WARHEAD STORAGE SITE

-E‘ B STRUCTURE BEIMN

EARTH-MOUNDED 114 X _60

GHE l‘.'ll-' THHEE PHI‘JTI‘JE of Em ict IRBM sites in Cuba which were 5lmwn to newsmen h}r U S. agencies last week shows preparation
of fixed launch sites, plant for mixing of batches of concrete, probable storage facility for nuclear warheads. TRBM sites have four launch
pads each, with one concrete bunker serving each pair of pads. They are soft installations. Missiles have 2,200-naut.-mi. range. No IRBMs
had been spotted by early last week, UL S, discovered 8 to 10 sites for IRBM and medivm-range ballistic missiles.

Russia Avoids Early Chance to Test U. S.

Washington—Soviet Russia avoided its hrst opportunity for a showdown
late last week over a U. S, sea and air blockade designed to halt the sudden

and rapid flow of offensive Soviet strategic weapons into Cuba,

At least a

dozen of the two dozen Russian vessels which were headed for Cuba when
the blockade began turned back, Defense Dept. said.

The U.S. demonstrated that its blockade—announced Oct. 22 by President
Kennedy and effective at 10 am. EDT on Oct. 24—was aimed onlyv at speci-
hed Soviet weapons when it permitted the first Russian ship that encountered
U. 5. Navy forces to proceed because her cargo was petroleum.

Diplomatic moves aimed at promot-
ing tulks between President Kennedy
and Soviet Chairman Nikita Khrush-
chev continued in the United Nations
and among U5, allies, Soviet bloc
comntrics and non-aligned nations. But
the U. 8. appeared to have no intention
of negotiating until it had some goar-
antee that President Kennedv's demand
for “withdrawal or climination” of the
oftensive weapons would be met.

Late last week the White House said
that a number of Russian ships still were
headed for Cuba and that “work 1s still
continuing on Soviet missile bases 1n
Cuba as of now.”

Basis for the blockade—the strongest
political-military  move taken by the
U S. since the Korean War—was the
discovery of Soviet medium- and inter-
mediate-range missile sites and Ilvoshin
tactical bombers in Cuba (sce p. 31).
This is the hrst time that Russia has
ever based strategic missiles outside its
own territory. These missiles, designed
to use nuclear warhcads, were brought
in with what the State Dept. called
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“stealth and deceit” and upset “a very
precarious  balance which has  existed
now for some vears” i the Westem
Hemasphere.

The blockade became ceffective only
mine davs after the n:hﬂr:m:.nwrl]:lﬂmlt]t
through acrial photo reconnaissance—
that Russia at last had begun the long-
expected delivery of offensive we APOIs
to its Caribbean allv. It was preceded
by a great strengthening of U.S. forces
in the southern U. S. and in the Atlan-
tic and a sharply increased state of reads-
ness i this nation’s military  forces
around the world (sce box, p. 31D,

The U.S. actions were the strongest
muntmthrmt so far to a policy of

“rocket diplomacy™ and “massile black-
mail” begun by lhmm m the summer of
1957 when it announced shortlv before
the launching of Sputnik 1 that it had
successfullv fired an  intercontinental
missile.

A special U.S. blockade task force
was prepared to halt, search and if nec-
essary sink any ship of anv nation that

was attempting to take surface-to-sur-
face and air-to-surface missiles, bombers,
bombs, warheads and supporting equip-
ment mto Cuba, plus anv other items
that might be I{iﬂui to the list later.
Defensive weapons such as anbi-aircraft
missiles were not imcluded in the pro-
hibited hst. It was not clear whether
fighter-interceptors, which could also be
uscd as attack aircraft, were prohibited.
Cuba now has at least 39 Sovict NIG-21
fighters and about 60 older MiGs.

A kev clement in the discovery of the
quick buildup of offensive forces was
the great increase in the number of Rus-
stan and Soviet bloc ships en route to
Cuba. The island and the shipping
lanes leading to it have been under in-
tensive surveillance bv sea and air for
some time, and the armval of offensive
missiles has been expected by military
strategists (AW Oct. 1, p. 20).

About 25 Soviet ships were en route
to Cuba when the blockade took ef-
tect. another 10 or 12 were in Cuban
ports and another 25 were en route
from Cuba, according to Defense Sce-
retary Robert 5. McNamara,

A little more than 24 hr. after the
blockade began to be enforced, De-
fense Dept. said it appeared that “at
least a dozen Soviet vessels have turned
back, presumably because, according to
the best of our information, they might
have been carrving offensive materials.”

Defense Dept. would not define the
blockade area, but said the first Russian

ship, a tanker, was encountered shortly
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SHIPMENT OF DELTA-WINGED supersonic Fishbed fighters is confirmed by the high -altitude photo taken from a Lockheed U-2 high-alti-
tude reconnaissance aircraft showing a Cuban airfield with 39 Fishbeds and 20 MiG-15 jet fighters plus numerous crated aircraft not yet
asscmbled, Three liaison aircraft are detailed in the center of the photo. Note the extensive dispersal area pattern. Fishbeds are armed
with air-to-air missiles and they have top speed of approximately Mach 1.5.

aiter 8 a.an. EDT on Oect. 25, "It was
ascertained by the U.5. Navy vessel
that intercepted her that the tanker
had only FL'I.T{JlL'llm aboard,” Defense
Dept. said.  “Since petrolenm is not
presently included as prohibited mate-
nal under President Kennedy's procla-
mation sctting up the quaranting, the
tanker was allowed to proceed. The
Navy satished itself that no pm]uhuu!
material was aboard the particular ship.”

The U.S. did not indicate that the
ship was searched, although the block-
ade procedure called for Navy and
Marine parties to board and inspect
vissels if necessary.

In a speech to the nation on Oct, 22
that followed two days of rapid troop
shifts and an atmosphere of crisis,
President Kennedy said the purpose of
Sovict-built and manned missile bases
m Cuba could be “none other than
to provide a nuclear stnke capability
against the Western Hemisphere.”

The President said this obviously
wis planned months ago, and it con-
tradicted repeated assurances from Rus-
siz—and assurances given to him per-
sonally on Oct. 18 by Soviet Foreign
Minister Andrei Gromyko at the White
[Touse—that Russia was simply training
Cubans and providing them with de-
fensive weapons. The President had
warned last Sept. 4 and 13 that any
appearance of offensive weapons would
represent a threat to the peace and
security of this hemisphere.

U.S. strategic missiles “have never

been transferred to the territory of any
other nation under a cloak {]? secrecy
and deception,” the President said.
Turkey and Italy were given U. S.-built
Jupiter intermediate- -range ballistic mis-
siles, openly and at their request, fol-
lowing the North Atlntic Treaty Or-
ganization’s decision late in 1957 that
such actions were necessary to counter
Russian rocket threats against Europe,
State Dept. said.

The spokesman recalled this state-

Determination in Cuban Arms Blockade

ment by Khrushchev in September,
1957: “I think I will not be revealing
any secrets if [ tell you that we now
have all the missiles we need, long-
range missiles, intermediate-range mis-
siles and short-range missiles.”

The President called for “prompt
dismantling and withdrawal of all of-
fensive weapons in Cuba, under the
supervision of U.N, observers, before
the quarantine can be lifted.” He de-
scribed this as one of the “imtal

p. 30).

Germany Weighs Cutting P.1127 Support

Bonn—West German air force, with a new commander and tightening budget
limitations, may abandon plans to participate in development of Britain's Hawker
P.1127 close-support fighter as part of its over-all review of future defense needs.

Discontinuance of its role in the P.1127 project plus cancellation of the West
German program for development of the V]-101D VTOL interceptor were major
subjects of discussion at a recent meeting to review and pare existing programs. The
meeting was attended by Defense Minister Franz Josef Strauss and other top ofhcials,
including new Air Force Inspector General Lt, Gen. Werner Panitzki,

Aside from budget restrictions, Gen. Panitzki apparently feels that the problems
of logistics support that would be required to meet the demands of large numbers
of dispersed V]J-101Ds in the field would be almost insurmountable (AW Oct. 8,

Under original programing, the 101D would have replaced the Lockheed F-104G
as the West German front-line interceptor in the late 1960s, and Gen. Panitzki
reportedly feels that, by this time, the mission can be accomplished more effectively

and economically by surface-to-air missile units, Testbed model of the V]-101 is now

undergoing tethered trials, however, and a tree flight test is scheduled soon.

Gen. Panitzki is still interested in a closesupport VTOL fighter as an eventual
replacement for the Fiat G.91 but, according to a defense ministry announcement,
feels that a resurvey of all technical developments is needed before a firm decision on
the type of aircraft to choose can be made.
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ILYUSHIN IL-28 BEAGLE twin-jet bombers are shown being un-
crated, assembled and tested on this airfield in Cuba. Enlarged in-
set shows 18 crates contiaining Beagle subassemblies, three fuselages
mncrated and one completely assembled aircraft,  Total of 30
Beagles have reached Cuba during past few weeks. Note anti-
aircraft missile sitc at upper right of top photo. Installation is of
igloo type with six kaanch pads arranged around a central fire con-
trol blockhouse. This is the second generation Russian surface
ter air missile with the NATO code-name Guideline, Runwavs at
this Cuban feld have been extended and extensive dispersal areas
built to protect the Beagles, Russiun ships carrving crated deck-
loads of Beagle subassemblies are photographed by UL S, nulitary
aircraft. Ten [1-25 fuselage crates are visible on one 1.|'|E|= (bap)
inbound to Cuba while heavy deckload of crated aircraft is shown
um another ship headed tor o Cuban port (below).
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AREAS IN NORTH AND S50UTH AMERICA within range of Soviet bombers and missiles now np{rahmt II or hﬂmg delivered to Cuba
are shown by the three circles on map, 11-28 Beagle range of 800 mi. (inner circle) includes '['_..ll:r{, Canaveral and L'ﬂm AIB, IFla. Soviet
medinm-range ballistic missiles, now emplaced in Cuba, have 1,000-mi. range shown in middie circle, which int'u-ﬂui- Washington, D.C.
Intermediate-range ballistic missiles, sites for which are under construction, cover (outer ring), Malmstrom AFB, Mont., where first
Minuteman mmplcx is located: Offutt AFB, Neb,, where Stmtl.'giu Air Command hmdqm‘.ﬂers and an Atlas missile cmul:nlex are located:
Lowry AFB, Colo., first operational Titan site; Forbes AFB, Kan., an operational Atlas and jet bomber base; Warren AFB, Wvo., opera-
tional Atlas site, and Plattsburgh, N. Y., a jet bomber base and an Atlas site nearing completion. Range of the missiles extends southward
as far as Peru, and covers all of Venezuela, Colombia and Ecuador.

steps,” and left a clear impression here

that invasion of Cuba could follow if
it became necessary.

In an extremely strong statement,
Prf:sideut Kennedy said the U. S. would
regard “any nuci’f.ﬂr missile launched
from Cuba against any nation in the
Western Hemisphere as an attack by
the Soviet Union on the U.S., requir-
ing a full retaliatory response upﬂn the
Soviet Union.”

Russia’s initial reply issued “a serious
waraing” to the U.S, and said if “the
aggressors touch off a war, the Soviet
Union would strike a most powerful
Iﬂtﬂhﬂtﬂr}' blow.” The statement said
that, “Whereas earlier the U.S. could
regard itself as the strongest military
power, it now has no foundations what-
cver for this.” The statement referred

to the blockade as “piratic actions.”

In the hectic period before the Presi-
dent revealed the nature and serious-
ness of the Cuban crisis, he canceled
a political speaking tour related to the
November elections and recalled Vice
President Lyndon Johnson, cabinet
members and congressional leaders to
Washington. He later canceled all cam-
paign tours and speeches for himself,
vice president and cabinet, He asked
key congressmen to be ready to return
to Washington on § hr, notice,

As Soviet bloc countries and U.S.
allies alerted their military forces, Brit-
ish Prime Mimster Harold Macmillan
told the House of Commons that Rus-
sia’s missile buildup in Cuba was “a
deliberate adventure designed to test
the ability and determination of the
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LI.S.”" He said there “must be no break
or wavering amongst the allies. That,
perhaps, is the mml purpose of the
Russian initiative.”

First military reaction to the blockade
in Great Britain was the sailing of the
Polaris submarine tender Proteus from
its Scottish base. The Proteus normally
does not leave its anchorage, One Po-
laris missile-carrying sub sailed shortly
before the Proteus and five more serv-
iced by it already were at sea.

France, the last of the major allies to
put its anned forces on alert, did not do
so until Oct. 25. France was among a
number of countries that let it be known
unothcially that it did not appreciate
being notified of U.S. intentions onlv
after a number of steps had already been

taken in secret,
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mussiles
with ranges of 1,020 nant. mi. are based at

MOBILE SOVIET medinm-range
sites like these in Cuba., UL S, reconnais-
smce photo of one such site (right) shows
cight missile trailers and four systems iden-
tihed as erector-lanmcher equipment.  En-
larged scction (above) indicated by arrow
shows close-up of seven of the nussile trail-
crs (lower left) and one of the erector-
laancher systems (lower center). Another
site (below) includes two sets of timsporter-
crectors, two  laanch  pad compleses  and
three missile readv  buildings.  Sites  are
manmed by Soviet personnel. Appearance
of the sites is verv recent. U. S, said on
Oct. 22 that several sites had appeared
the previous five or six davs and that the
sites can be shifted literally in hours. The
liquid-fueled missiles, which are transported
on trailers, were hidden before the aceel-
erated buildup in Cuba began.,
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Photos Documented Cuban Arms Buildup

Washington—First hard evidence of
the extremely rapid buildup of modern
Sovict offensive weapons i Cuba was
obtained exactly one week before Presi-
dent Kennedv notified the world that
the U.S. would halt the buildup by
means of a naval and air blockade.

This buildup—so rapid that Soviet
technicians did not take time to camou-
fluge the construction of missile sites—
sct off an intensive U.S. aenal recon-
naissance effort that occupied Defense
Dept. and other intelligence interpreters
and analysts 24 hr. a day and provided
new  evidence “almost literally  every
hour throughout the week,” according
to Defense Secretarv Robert S. Mec-
Namara.

By late last week, Defense and State

Dept. had revealed these details on the
builldup of offensive weapons—most
of which had taken place since early
October:
¢ Intermediate-range ballishic missiles—
At least three sites for missiles with
ranges of 2,200 naut. mi. are in various
stages of construction. Defense Dept.
refused to give specific numbers of sites
for either medium-range (1,020 naut.
mi.) or intermediate-range missiles, but
said there are a total of 8-10 of the two
tvpes combined, located near the Cuban
cities of Guanajav, Remedios, San Cns-
tobal and Sagua la Grande (see map on
p. 34). Defense said at first that it had
discovered no intermediate-tange mis-
siles—only sites—but later refused to sav
whether any missiles had been discov-
cred. Sites are soft—above-ground—but
are fixed installations. Concrete block-
houses serve two launch pads each, and
so far all intermediate and medium-
range sites have appeared with either
four launch pads or less. McNamara
said the U. S, had no missile that would
intercept these Soviet weapons, and that
any wamning of a launch would be verv
short if at all.
e Mobile mediam-range ballistic mis-
siles—These also were discovered “rather
recently,” and several sites appeared in
the Ave or six dayvs before the Presi-
dent's announcement on Oct, 22, Somc
are now operational. Two aenal photo-
graphs, taken less than 24 hr. apart,
showed “an increase of perhaps . . .
5096 in the amount of equipment,”
McNamara said. These liquid-fueled
missiles have a range of 1,020 naut. mi.
and are hauled on trailers, which are
backed up to a combination erector-
launcher. “They are planned to have
a capability to be deactivated, moved,
reactivated on a new site and ready for
operations within a period of about six
days,” McNamara said.

“We have detected the latest tvpe
of Soviet weapons among those pro-

vided to Cuba,” McNamara said. “For
example, the MRBMs and IRBMs have
not been provided to any satellite coun-
trv heretofore. The surface-to-air mis-
sile systems are the latest systems that
the Soviets are using in their own coun-
trv. There are other weapons that are
among the most modern that the Soviet
Union possesses. We were quite sur-
prised in observing that.”

e [lyushin 11-28 Beagle tactical bombers
—This subsonic, twin-engine bomber,
with a radius of action of 800 mi., 15
relatively far less modern than the Soviet
missiles in Cuba, MecNamara pointed
out, Appearance of these in Cuba also
wias detected for the frst time in the
week or 10 days preceding Oect, 22.
Early in October, the U.S, observed
ships moving toward Cuba with crates
on their decks that appeared to be the
right size for Il-25 fusclages. Progress

of the crates was followed to an airheld,
chieflv by aenal reconnaissance. Until
a few days before Oct. 22, the airfield
had appeared to be abandonced. Con-
tinuous reconnaissance showed wings
and fuselages emerging from crates and
appearing as whole aircraft. One photo
showed 22 crates of fuselages and four
more uncrated.
e Nuclear warheads—McNamara said
the U. 8. had not detected the location
of nuclear warheads and “I think it is
fair to say we may never, by the means
of intelligence open to us, but it is abso-
lutely inconceivable to those of us who
have worked on the problem and have
been exposed to it that this equipment,
in this state of readiness, a high state
of operational capability, would have
been placed in Cuba without warheads
close to the missiles themselves.”
Photos shown to newsmen and later

U.S. Alert Includes Blockade Task Force

Washington—U. S. armed forces increased their state of readiness to the greatest
degree since the Korean War in anticipation of a showdown with Russia over the
blockade ordered by President Kennedy last weck in response to the buildup of
offensive weapons in Cuba.

Movement of ships, airplanes and troops indicated the Defense Dept. was prepared
to go far beyond a blockade of weapons bound by air or sea for Cuba and invade the
island if this seemed the only way to remove the Soviet offensive weapons there
(see p. 26).

The blockade—steadfastly called a “quarantine” by Kennedy Administration of-
ficials—ofhcially went into effect at 10 a.m, EDT Oct. 24, Defense Secretary Robert
S. McNamara announced that Adm. George W. Anderson, chief of naval operations,
was in charge of the blockade operation for the Joint Chiefs of Staff. Actual opera-
tions were under Adm. Robert L. Dennison, commander-in-chief, Atlantic, and
Supreme Allied Commander, Atlantic, who headed a unified command equipped to
enforce the blockade on the sea and in the air. His authority cut across service lines.

Adm. Anderson operated from the Pentagon and Adm, Dennison from Norfolk,
Va. In direct charge of the blockade operation at sea was Vice Adm, Alfred G. Ward,
commander of the Second Fleet, in a blockade task force designated Task Force 136.
The Atlantic Fleet includes more than 200,000 men, 100 aircraft squadrons and 450
ships in the Second and Sixth Fleets. Defense said Task Force 136 would include
seven aircraft carriers; six anti-submarine support carriers, more than 50 amphibious
ships, 8 cruisers, 170 destroyers, 9 destroyer tenders, 40 mine sweepers, 90 submarines
—some nuclear-powered—and 35,000 Marines.

Defense said the forces at sea would be supported by aircraft based on the East
and Gulf coasts. U. S. aircraft assigned to support the blockade and bolster defense
of the U. S, included additional North American F-100s and Lockheed F-104s to
Homestead AFB, southwest of Miami, and F-100s and Republic F-105s at the Stra-
tegic Air Command base at Orlando, Fla. Defense Dept. also ordered some Convair
F-106s into Patrick AFB, Fla., south of Cape Canaveral, and indicated the Naval
Air Station at Opa Locka in Miami might be reactivated as a military base,

Such operations will be carried on from a number of bases both in Florida and
Puerto Rico, with Lockheed P-ZHs at Boca Chica and Jacksonville doing a major
portion of the job. Seaplanes may be based at Port-of-Spain, Trinidad, to cover
southern approaches to Cuba. Destroyers were expected to be used for actually
boarding ships stopped by blockade forces.

SAC ncreased its readiness by canceling leaves and assigning Boeing B-47s to
civilian airports, a standard practice but one evidently intensified as a result of the
Cuban crisis. Pacific Fleet Headquarters announced uonits of the First Marine Divi-
sion were being sent from Camp Pendleton, Calif., to spend an indefinite time at
sea “‘to provide the mobility and flexibility to deploy rapidly to any area where they
may be needed. . .."
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Chron(;l{%; of Cuban Military Buildup-

Washington—Following is a chronology of the military

buildup in Cuba since Fidel Castro assumed power in January,

1959:

e Febroary, 1960: Trade agreement signed with Soviet Russia
during visit by Soviet Deputy Premier Anastas Mikoyan; USSR
extended 5100-million credit to Cuba.

® March, 1960: French munitions ship blew up in Havana Har-
bor. Castro blamed U. S,

® July, 1960: Soviet Premier Nikita Khrushchev threatened to
strike U. S. with missiles if U. 5. intervened in Cuba, but said
later this was a *“figurative” wamning.

® September, 1960: Cuba announced that USSR would provide
MiG fighters and heavy tanks to Cuba,

¢ October, 1960: U.S. placed embargo on all shipments to
Cuba except food and medicine.

e Junuary, 1961: U.S. broke diplomatic relations with Cuba,
and in his inaugural address, President Kennedy warned Russia
not to interfere in the Western Hemusphere,

e April, 1961: B-26 bombers manned by Cuban exiles hit two
Cuban airfields, and a force of 1,500 exiles invaded the Bay of
Pigs. Invasion failed (AW May 8, 1961, p. 25) and :.'.lpll.ll'Ed
troops said the invasion was sponsored by the U. S, Central
Intelligence Agency.

e April, 1962: State Dept. estimated that Russia had sent 50
to 75 MG jet hghters to Cuba (AW Apr. 2, P 15). First class
of Cuban fighter pilots graduated. Cuban announcement did
not specify training site, but it was believed to be Czechoslo-
vakia. Aircraft were identified as MiG-17s and MiG-19s (AW
Apr. 16, p. 25).

e August, 1962: U. 5. confirmed heavy Soviet buildup in Cuba
and arrival of several thousand Russian technicims, President
Kennedy said U. S, had no information “as yet” on anti-aircraft
missiles in place in Cuba (AW Sept. 3, p. 15) and Defense
Dept. said it was keeping abreast of the military situation in
that area.

. Septumhur, 1962: Cuba gruul‘r:d use of Havana Harbor to
Russian fshing fleet. U.S. concluded Havana would become

base for Soviet nuclear submarines. President Kennedy warned
Castro against any action in the Western Hemisphere,  Presi-
dent said U.S. had evidence that Soviet anti-aircraft missiles,
with a 25-mi. slant range, were in place in Cuba, along with
severdl Soviet-made motor torpedo boats with 15-mi. range
missiles (AW Sept. 10, p. 25). Tensions reached a new peak in
mid-September (AW Sept. 17, p. 25) with statement by Russia
that any assault on Cuba would mean the beginning of war.
Secretarv of State Dean Rusk briefed the first joint meeting
in 16 years of the House Armed Services and Foreign Aftairs
Committees on the Caban sitvation, Soviet technician strength
said to total more than 4,000, President was given standby
authority to call up to 150,000 reserves to “meet the challenges
to the free world.”

e Oct. 1, 1962: Aviation Week reported (p. 20) that the
Cuban arms buildup was seen by Pentagon strategists as
“the hrst step toward cventval construction of intermediate-
range ballistic missile emplacements.” Estimates of armaments
listed in the same article were 70 MG fighters available for
operation, including 40 MiG-17s and the remainder MiG-19s.
One MiG-21 was reported flving, with 8§ to 10 more being
assembled. Other aircraft included 12 I1-14 transports, 24 Mil-4
helicopters and 20 An-Z utility aircraft.

Under Secretary of State George W. Ball gave the first ofhcial
public detailed report on the Cuban military buildup in testi-
mony before the House Sclect Committee on Export Control
on Oct. 3 (AW Oct, 15, p. 26). It closely paralleled the
Aviation Week report of Oct. 1, but did not mention IRBM
bases.

Sen. Kenneth B. Keating (R-N.Y.) said Oct, 11 that con-
struction has started on at least six IRBM sites in Cuba, and he
called on President Kennedy to give the public the facts on the
military buildup there.

In an address to the nation Oct. 22, President Kennedy
comfrmed the existence of IRBM installations and other offen-
sive weapons in Cuba, and ordered a naval blockade aganst
Cuba to take cficet on Oct. 24 (see story).

released showed what State Dept. said
wits believed I:u be “a nuclear warhead
I_'[.-rr1l=r=_ h::lhh —a curved-roof hmlchug
at thL bottom of an excavation, which
probably would be covered over after-
wird.

There also is a specially secure port
facility in Cuba, surrounded by a double
hLLuTIh fence, that mav be intended
for off-loading of nuclear weapons, State
Dept. said.

Surface-to-air missile sites, which the
U.S. classihes as defensive rather than
offensive, have grown from about a
dozen at the beginning of October to
at least 24 as of Oct. 22, and 22 of these
were believed to be operational. The
ather two could be operational in about
a week, according to State Dept.

Each surface-to-air site had  six
launchers. With a missile range of
about 25 mi.,, the installations provide
anti-aircraft coverage for most of the
island.

U.S. reconnaissance also discovered
at least three coastal defense muissile
sites, located on the mam island and
the Isle of Pines. Two of them were
operational. They use winged, cruise
missiles with a range of 35 to 40 mu.
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and would be used primarily to hold
oft ships,

Earlier U. S. estimates that Cuba has
a dozen Soviet Komar missile patrol
boats, each carrving two launchers for
missiles with 12 to 15 mi. range, had

not changed carly last weck. The

U.S. said it had no information on
Soviet submarine bases in Cuba.

Pentagon strategists have been con-
cermed  for some months  that  the
buildup of defensive arms in Cuba was
merely a prelude to construction of in-
termediate-range ballistic missile bases.
This, plus the fact that U.S. aircraft,
including Lockheed U-Is, were reguo-
larly flving reconnaissance around and
over Cuba, was first reported by Avia-
rion WEEk (Oct. 1, p. 20).

First concrete evidence that offen-
sive mussiles finallv. were moving nto
Cuba came to Seccretary McNamara's
attention at 10 pm. EDT on Oct. 15.
It was relaved to President Kennedy at
9 a.m. EDT on Oct. 16. Even this evi-
-:I::nu. was “‘partial,” McNamara said.

“It simply raised a strong suspicion that
there was more than we saw in that
particular instance. Se we had to go
back and svstematically cover our areas.”

The President immediatelv  ordered
“a greatly inereased surveillance pro-
gram,” McNamara said, . Photo
mterpreters working on thrl]h thou-
sands of fect of flm and trving to pick
this kind of a situation out—here are
SCINC MNMOTE 5CATS OVET I]L"H,"., i]lld yau 'fn
to examine the landscape of Cuba and
scparate this tvpe of scar from this tvpe
of scar, it 15 a tremendous task.

“And they have been working 24 hr.
a day since that time on this tremendous
mass of material to trv to sort out the
probable from the improbable. And it
is based on that verv, very thorough
analysis by literally hundreds of photo
interpreters {]umlg this weck that we
have arrived at these conclusions,”

President Kennedy was given a final,
definitive report at 2.30 p.m. EDT on
Sunday afternoon, Oct. 21. He an-
nounced his intention to blockade Cuba
against delvery of offensive weapons at
7 pm. EDT on Oct. 22 and demanded

“withdrawal or elimimnation” of current
offensive weapons. On Oct, 23, the Pres-
ident issued a proclamabion wlm‘:h madc
the blockade effective at 10 am, EDT
on Oct. 24,

Materiel prohibited under the block-
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PHOTO SHOWS DETAILS of Soviet surface-to-air missile site in Cuba. Each site has so-called “fruit set” radar in center, surrounded by
six launchers. Photo also shows seven missile transporters, probable light anti-aircraft positions as well as auxiliary equipment.

CUBA HAD AT LEAST le::e sites, like that shown at left, for Soviet surface-to-surface coastal defense missiles by early last week—on
the main island and on the Isle of Pines. At least two were operational. They use a 35-40 mi. winged cruise missile. Sovi iet surface-to-air
missiles in Cuba are believed to be latest types of Guideline missiles similar to those protecting Russian bases and cities. Cuba had at
least 24 sites, 22 of which were operational by early last week. Missiles have a 25-mi. radius, provide coverage for most of the island. Some
of these sites preceded recent accelerated buildup. Photo at right shows missile transporters, ive missile dollies, 12 missiles.
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EIGHT TO TEN medium-range or intermediate-range ballistic missile sites are in the fonr areas designated on the main island of Cuba. Sites
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U.S. air activity during crisis. Also shown are import Naval bases at Guantanamo Bay in Cuba and Roosevelt Roads, Puerto Rico.

ade mceludes “surface-to-surface missiles,
bombers, bombs, air-to-surface rockets
and missiles, warheads for anv of the
above weapons; mechameal or electromic
cquipment to support or operate the
above items, and anv other classes of
materiel hereafter designated by the
Sceretary of Defense ﬁlr the purposcs
of Lﬁu:tu.][':ng this |}FLICI"II‘H..1I[H]'I '

McNamara said the U.S. “has every
reason to believe that these [missile]
sites are being constructed by Russians
and that the surface-to-air missile svs-
tems are I:u_mg manned and operated hv
Russians, becanse thev are highlv tech-
nical and because thev have |1|'-.l' been
installed and there has not been time
to train the Cubans in their operations,

“It scems verv clear that there are
several thousand Russians on the island
now performing military  functions.”
MeNamara said.

Launchers for the MRBMs are
“aligned to a specific scction of the
U.S."” McNamara said. In the case of
one launch site, where photos made less
than 24 hr. apart showed a 50% in-
crease in equipment, McNamara said
“that particular site has moved into an
operational condition since that photo-
araph first came to my attention, which
Was no more than three or four davs ago,

“So0 there has been a verv rapid move-
ment of mobile MRBMs on the sites
and into the process of activation. How
long these have been in Cuba, 1 can't
answer . . . They have been crated or
otherwise hidden prior to the time they
began to move along I:Iu:- roads and
move out into the open.

U.S. spokesmen have stressed the
secrecy and the swiftness of the nuclear
buildup. Never before, they said, has
cither Russia or the U.S. collected a

J4

force of nuclear weapons either secretly
or rapidly enough to upset the balance
of forces in an area—chicAv because of
a mutual fear that to do so m]rrht trigger
a nuclear war,

Soviet MiG-21s—totaling 39 by early
last week—have been involved in the
recent buildup also, but thev are a con-
tinuation of an influx of MG ighters
of earlier tvpes which began arriving in
Cuba more than a vear ago, and appar-
ently are considered ].lrl of Cuba's
defensive torces. T ntaI number of MiGs
of all types had reached 100 by ecarlv
last week, State Dept. said,

State Dept., apparentlv  using the
MRBM example referred to by Me-
Mamara, showed one picture with 45
to 50 vehicles and a few tents but no
missiles or ercetors. Another photo of
the same site, taken 24 hr. later, showed
seven missiles, four crectors, 27 tents
cnruh]f; of housing 500 men, and 100
vehicles,

“This pattern of very rapid deploy-
ment has been gomg on tImJugIImut
Cuba,” State Dept. spokesmen  said.
“It has been extraordinarilv swift.”

All the MRBM and IRBM sites are
designed for repeated launchings “and
it's almost certain that there are nus-
siles for at least a second salvo,” State
Dept. said,

The MRBM is the same one fre-
quently paraded on truck-drawn trailers
through Red Square in Moscow, 1t may
have been this missile which set off the
mtense U. S. reconnaissance activity, A
State Dept. spokesman  showed one
greatlv enlarged picture of a missile con-
tainer with a canvas cover over the mis-
sile aitself, and said: “With calipers, vou
can 1dentifv it from its tail fins as the
Soviet 1.000-mi. ballistic missile. The

same thing with the Lru_tmg and han-
dling equipment. .

No IRBM sites were operational as
of early last weck, but activation was
considered to be *“a matter of weeks,”
MceNamara said, Photos of some sites
showed only scars in the earth for place-
ment of bunkers, runwavs for LIIJIU-
between the bunkers and the sites, cte.
Others showed the sites “in a some-
what later stage of development.”

MceNamara insisted that “it was not
until mid-Sundav [Oct. 21] that we had
complete information.” He said that
arcas of Cuba were examined earlv in
the week and the conclusion drawn that
there were no offensive WEAPONS there,
The same arcas were re-cxamined later
m the week, “based on the information
that became available Saturday, and
[we] concluded throughout the hours
of Sundav morning that there were in-
stallations. These were detected when
the pattern—the distances between cer-
tain specified objects appeared over and
over again.

“You must recognize that this 15 a
difhicult job. Weather, clouds, the angle
of the sun, the most amazing atmos-
pheric effects complicate the photo-
mterpretation job. MceNamara
said.

McNamara said no U. 5. reconnais-
sance aircraft had been knocked down,
but he would not sav whether they had
been shot at, He said he thinks it s
possible to camouflage the missile sites
“and 1 believe thev could have done so
during the construction period had thev
so chosen.

“I think that there is evidence that
thev were operating with such speed
and such haste that thev did not take
the time necessary to camouflage.”
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Republic ph
stainless steel
helps keep

Titan on target

Balanced on a 430,000-pound stream of thrust, a USAF Titan II ICBM cracks the cool
Canaveral morning.

Clustered within the missile’s second stage are four vernier rockets. These rockets—their
spherical cases fabricated from Republic Precipitation Hardenable Stainless Steel—play a
vital part in Titan’s jet steering system.

Continued next page. .
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TITAN ON TARGET oo

From blastoff to final power cutoff, Titan’s solid fueled vernier rockets stabilize and position the missile for
precise trajectory. Rockets operate in conjunction with an all-inertial guidance system.

Rocket cases are produced from Republic 17-7 PH* Stainless Steel by the Martin Company, the
Aerospace Division of Martin Marietta, builder of Titan II airframes.

Here, 54" thick flat circles are tapered by precision machining, then shaped by Martin’s Marforming
process (metal die plus flexible rubber female die). Rocket case "halves” are joined by heliarc welding.

With its high alloy content, 17-7 PH Stainless Steel is widely used in applications requiring greatest
possible strength and corrosion resistance. The material is readily cold formed in the solution annealed condi-
tion. Hardening produces ultimate tensile strengths to 240,000 psi.

Republic also offers 17-4 PH* which requires only a one-hour heat treatment to develop ultimate tensile
strength of over 200,000 psi.: PH 15-7 Mo* with excellent mechanical properties to 800°F; and Republic A-286
which provides high notch toughness at temperatures to 1200°F.

Our metallurgists will help you select and apply the stainless steel, titanium metal, carbon or alloy steel
best suited to your requirements. Contact your
nearest Republic sales office for information. Mail (@’ REPUBLIC STEE I-
the coupon at right for literature. : Cleveland 1, Ohio

*Licensed under Pat, Nos, 2482096, 2505763, and Trade Mark of licensar,

PRODUCTS FOR DESIGN ENGIMEERS
— booklet contains useful Stainless
Steel Selector Chart, and informa-
tion on Republic High Strength
Steels, Titanium, Electrical Steels,
and Yocuum Arc Melted Metals,

PH STAINLESS STEELS
— 32-page booklet

covers lypes, avoiloble
forms and conditions,
heal treatments, prop-
erties, and fabricoting
methods, Send for your
free copy today.

Republic ENDURO? Stainless Steel is used extensively in the Lockheed F-104 to
add strength, trim weight, resist heat and corrosion.

Republic is also o supplier of titanium in Project Mercury. The titanium—
AMS490]1 =I5 used in the vehicle's double wall stringer construction.

e e e i s W i e s i Vi

REPUBLIC STEEL CORPORATION
DEPT. AW-5000
1441 REPUBLIC BUILDING - CLEVELAND 1, OHIO

Please send the following booklets:

O Products for Design Engineers—Adv, 1168R
O PH Stainless Steels— Adv. 1233
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NASA Board to Probe Ranger Program

By Edward H. Kolcum

Washington—Technical review board
will meet this week to determine what
changes are necessary to achieve success
in the disappointing Ranger lunar ex-
ploration program, a vital forerunner
to the Apollo manned lunar landing
mission and planetary exploration. The
board will make an extensive four-week
studv of Ranger hardware, procedures
and management.

This is the most significant result of
the fatlure of Ranger 5, which was the
13th U.S. attempt without notable
success to develop mstrumentation for
lumar observations and to send pavloads
to the moon.

Ranger 5 was launched suceessfully
Oct. 18 from the Atlantic Missile Range

(AW QOct, 22, p. 35), but a malfunction

nnt vet determined in the solar cell-
battery power loop caused spacecraft
power to become depleted about § hr.
after launch,

Without powcer, the spacecraft could
not transmit telemetry or obey program
commands for the midconrse correction
mancuver and achivation of  expern-
ments. As a result, the spacecraft passed
the moon at an altitude of 450 ma. Oct.
21 and went into a solar orbit.

[n‘lnu:tli;m:h' after the falure, Oran

". Nicks, director of lunar and plane-
Im programs for the National Aeronau-
tics and Space Administration, was di-
rected to form a review board within
NASA with two fundamental objec-
tives: conduct a failure analysis of the
Ranger program, and studv the coming
series of Ranger pavloads to assure that
NASA 15 doing cevervthing it can to
make them work,

Nicks told Aviarion Week the board
1 not a court martial orgamized to find
a program goat. Both hf. and Edgar M.
Cortright, deputv director of NASA
Space Sciences, emphasized what they
called “utter confidence”™ in the system
concept. management and the soung-
ness of the Ranger program. Thas ap-
parently means that the space agency
plims no major management or design
changes,

Cortright, who preceded Nicks as
lunar and planctary program chicf, said
NASA 15 aware that 1t 1s being held ac-
countable for the performance of the
vehicles it lTaunches, and while it must
accept the series of Ranger failures at s
“not doing so gracefully.”

This feeling is reflected in the com-
picte freedom with which the review
board will operate. The board, under
the chairmanship of Cdr. Albert ], Kel-
lev, will consist of 10 or 11 members,
not all of whom had been selected by
late last week. Members will not be ap-

J8

pointed from within the Space Sciences
Office or from Jet Propulsion Laboratory.
Space Sciences Ofhice directs the pro-
oram in NASA Headquarters, and JPL
has the dual responsibility of program
management and 51:12:.::1'1!:1' fabrication
and assembly. JPL has given full con-
currence to the technical review,

Kellev, on detail from the Navy to
NASA, has a doctor’s degree in guid-
ance and 1s director of electronies and
control in NASA's Research and Tech-
nology Office.

Primary source of board members,
Nicks said, will be the agenev's Manned
Spacecraft Center in Houston and God-
dard Space I'light Center, both of whom
have managed highly successful hard-
WATC PIOgrams.

Althongh the complete four-week
itincrary uf the group has not been com-
pleted, Nicks said members will go first
to JPL for a thorough program I:-m.ﬁug
which will mclude a review of design,
test and procedures at all working levels.

Also on the agenda will be a brichng
on spaceeraft operations and spacecraft-
launch vehiele interfaces at the Launch
Operations Center, Cape  Canaveral,
amd a review at the plants of several of
the major Ranger subcontractors.

\ detmled report of the board's find-
mgs, due Nov, 30, will cover all arcas
that nmught have even a remote mfluence
on the problems the program has experni-
enced, Nicks said. Tlhis wiall mclude
such 1tems as the effect of spacecraft
sterithzation on total component relialil-
itv, and the effeet of window constraints
on procedurcs.

Cortright pointed out that although
Ranger appears to be one of the most
complex pavloads designed by the UL S,
its engicermg and science components
for the first time provide a technology
with a growth potential. 1t is keved to
a 1959 "'-.. ABA deaision to team up with
the Air IForce in heavy use of the Atlas
Agena B launch vehiele, and at the same
time, to cancel the Vega velicle (AW
Dec. 21, 1939, n. 18), The Ranger pro-

Ranger Studies

Wishington—In addition to the tech-
mical review of the Ramger program
which will begin tomorrow (see story),
three other actions affecting the program I
are under way:

Jet  Propulsion Laboratory  in-house
spacecraft  design  evaluation; reliability
analysis  being  conducted by Fairchild
Stratos under a 535,000 contract; and
control svstem  analvsis by Nortronics
mnder a 552,000 contract. JPL also is
considering an evaluation of the Ranger
Telecommunications system. I

ginal four pay

gram has since become fundamental to
the future lunar and planetary explora-
tion program,

L. S. began its lunar program Aug.
17, 1958, with the frst of a series of
lunar flvbv missions designed to obtain
data on the translunar environment, Al-
though none of the 13 payloads
laumched in the program achieved their
total objectives, they returmed some sig-
nificant scientific information. Pionecr
1 discovered the existence of an inter-
planctary magnetic ficld, and Pioneer 3
discovered a second region of high in-
tensity n the gm:mmgnetmally trapped
vadution belt around the earth.

None of the four Atlas Able lunar
orbiting payloads had an opportunity to
perform, because the launch vehicles
falled on all missions. NASA did not
continue this program bevond the on-

rll?l;ld,'i because the agency
wanted to get lunar surface data, rather
than data from a lunar satellite.

This resulted in the decision to con-
centrate on Ranger, which first had five
flight missions, then nine and now, 14.
Latest increase (AW Oct. 22, p. 35) 15
designed to give more support to Apollo
bv providing detailed information con-
cerning  the surface characteristics of
the moon.

Next senies of Rangers, numbered 6
through 9, will c:mtam only a Iugh reso-
Il'l“[]]'l tL]L"u]HlHIl CAmera E"{PEIIHILI]J['
and not a camera and survival package
as did Rangers 3, 4 and 5. Rangers 10
through 14 may contain one or both

lumar experiments.

NASA faces a dilemma in any at-
tempt it might make to trade complex-
ity for simplicity and reliability. There
are 19 mechanical functions Ranger
must perform from launch to lunar im-
pact, and Nicks pointed out that it is
not the mechanical functions which
have cansed problems.

[Ie said the crux 15 mm the three-atti-
tude control svstem, which operated
well on both Manner 2, now en-route
to Vienus, and Ranger 3, which nussed
the moon and 1s in a solar orbit.

Ii'ngineering svstems and components
I H]]“Lr 'I]'-.IJ' ‘will contribute to the
Surveyor soft lunar landing spacecraft,
to the two-man lunar excursion module
for the Apollo mission and to future
nussions to Mars and Venus,

Nicks said he is disappointed, but
not discouraged by Ranger performance
to date because the problems in the last
two flights have been confined to small
ATEAS.

Although the precise point of mal-
function on Ranger 5 has not been de-
termined, it is surmised to be i the
power loop. The Woomera, Australia
tracking station received telemetrv sig-
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Indonesian Badgers Carry Underwing Missiles

Indonesian Tu-16 twin-turbojet Badger bombers supplied by Russia each carry two underwing mounted air-to-surface missiles during

fAvby over Djakarta for Indonesia's Armed Forces Day celebration.

Missiles are air-breathing and appear to be a relatively simple con-

version of a MiG-15 or MiG-17 airframe, which the missile configuration resembles. They are not the Hound Dog tyvpe configuration scen

at Tushino (AW July 24, 1961, p. 27).

at top of the missile’s fiin may also be an antenna.
and a two-letter identification on the aft fusclage ahead of the tail.

nals indicating that solar panels were
released from their stowed position, had
deploved normally and were drawing
power from the sun. Another signal
indicated that the spacecraft's silver
zinc battery had shut down, indicating
proper automatic sequencing of sun ac-
quisition, lock-on, solar power tap and
hattery shut-down was complete.

Thermal sensors on the sun seekers
indicated that Ranger 5 was in a correct
orientation; that 1s, sun seckers were
hotter than the negative units.

Then one paddle appeared to go
dead, and the Ranger spacecraft com-
puter and sequencer reactivated the
main battery.

After a period, the temperature data
from the negative sensors became higher
than those for the active sun seekers,
indicating that the spacecraft had re-

X-20 Crewmen

Washington—Air Force has appointed
10 officers, including one medical doctor,
to the third class at the Aerospace Re-
search Pilot’s School at Edwards AFB,
Calif,

The group will take an eight-month
course which will quality the members as
crewmen for the X-20) Dyna-Soar vehicle.

Physician is Capt. James A. Roman,
35, who also is a pilot. Others in the
class are Majs. Tommie D. Benneheld,
30 and Neil R, Garland, 34, and Capts,
Alfred A, Atwell, 34; Charles A. Bas-
sett, 31; Michael Collins, 31; Joe M.
| Engle, 30; Edward G. Givens, 32; Fran-
cis G. Luncbeck, 30, and Alfred H.
Uhalt, 31.

oriented 1tself toward the earth rather
than toward the sun.

The battery finally went dead and the
spacecraft was without power at 9:45
p-m. EDT, Oct. 18, following the 12:59

p m. launch that day. During the sec-
ond hour of flight, the main beacon
transponder on the spacecraft went dead
for 20 min.

News Digest

USAF Atlas F missile was launched
from Atlantic Missile Range on a 5,000-
mi. flight Oct. 19. Aveo data cassette
was recovercd in the target area, and two
16 mm. cameras, designed to monitor
booster engines cutoff and jettison, were
recovered 500 mi, down range. Arnmy
Pershing missile was fired 350 mi. from
AMR  Oct. 24. Transporter-erector-
launcher was tilted to simulate battle-
hcld launch conditions.

Royal Australian Air Force last week
ordered 30 more Dassault Mirage 3 jet
ighters, making a total of 60 to be
phased into RAAF operational squad-
rons. They will be built in Australia
under license. Funds also are provided
for eight Bell HU-1 Troquois helicopters.

North American X-15, with USAT
Maj. Robert Rushworth at the controls,
last week made the fourth in a series
of flights from Edwards AFB, Calif., to
determine vehicle performance during
re-entry with the lower ventral fin re-
moved. The No. 3 research planc
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Large radome is mounted above the nose intake like the installation in the F-86D. Fairing
Lead bomber carries the serial number 1618 on the fuselage ahead of the intake
The other two bombers carry similar markings.

achieved a 15-deg. angle-of-attack with
EpEEd brakes open and then closed after
engine shutdown. Maximum speed dur-
ing the 10-min. Aight was 3,518 mph.,
achieved at 113,000 ft. Maximum alti-
tude was 134,000 ft., and engine bumn
time was 79 sec.

Robert W, Tharrington has been ap-
pointed vice president-general manager
of the Vertol Division of the Boeing
Co. (AW Oect. 22, p. 30). Appoint-
ment is in preparation for forthcoming
retirement of Don R. Berlin who has
been general manager of Vertol since

1960. Berlin will reach retirement age
m mid-1963.

Charles T. McKinnie, 56, Pratt &
Whitney Aircraft Division sales man-
ager since 1958, died recently.

Cosmos 11 Launched

Moscow—Eleventh satellite in the Cos-
mos series was launched Oct. 20 into an
orbit with an apogee of 572 mi., perigee
of 152 mi., period of 96.1 mi., and in-
clination of 49 deg. Cosmos 11 is the
seventh satellite in the series launched
at a 49 deg. inclination.

The other four have been on a 65 deg.
inclination,

Cosmos 11 is transmitting on frequen-
cics of 20.0048 and 90.0216 mec. So-
viet News Agency Tass called the
| launch routine, and said all equipment
on bhoard is operating normally.

Cosmos 11 is the 13th satellite to be
launched by USSR since March (AW
Oct, 22, p. 27), the most active period

of space launches since its program be-
gan five years ago,
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AIR TRANSPORT
U.S. Would Block Soviet Airlift to Cuba

Long-haul Moscow-Conakry-Havana route is the only
access ; Russian aireraft trying it will be ‘forced down.’

By L. L. Doty

Washington—Any attempt by the Soviet Union to establish an airlift route
between Russia and Cuba would be confined to the 4.500-mi. nonstop route
between Conakry, Guinea, and Iavana and would be subject to U.S. air

int{.‘rccptinn.

A State Dept. spokesman last week told Aviarion Week that if the Soviets
imsist on sending aircraft imto Cuba, such planes wall be “forced down™ well
before reaching their destination on the island. This could be an amplification
of Defense Secretary Robert S, McNamara's carlier statement that a procedure
to cover inflight inspection had been worked out.

All Canadian airports were closed to
the Soviets, Russia is not known to have
bilateral agrecments with any  South
American countries which are located
s0 as to provide en route pomnts between
Africa and Cuba. The Scandimavim
nations have also refused transit rights
to the Russians, which prevents Acro-
flot from flving the North Atlantic great
circle route.

This leaves the Soviets with onlv the
Conakry-Havana route as an aerial ac-
cess to Cuba. A State Dept. spokesiman
mdicated that 1t 1s doubtful that any
attempt would be made to cstablish
A .-:'u ply lime on this long-haul route.

Shortly after announcement of the
Cuban blockade, the Castro govermment
scaled off the island from all scheduled
airline service by non-commumst na-
tions, warning pilots to stav clear of
Cuban territorial waters.

I'low of passengers and airmail from

\

the island suddenly came to a halt,
ivacuation of diplomatic personnel—a
move still bemg studied by several gov-
crnments as of late last week—was nh-
med temporanly by the ban,

Pan American World  Airwavs, the
last acrial link with Cuba, was advised
Clet, 22 that all avilan flights from
Cuba were grounded until further notice
and that any plane taking off without
nulitary permission would be shot down,

Pan Am has been operating  two
round trips daily between Nham and
[Tavana, Flights into IHavana usually
hive been empty, and those outhound
hlled to capacity, The carner was noti-

ficd before its regular moming flight
had departed, and that flight, |]ung with
all subsequent flights, were canceled.

Other U.5. carners authonized to
serve  Thavana—Branmiff Aurwavs, Delta
Air Lines and National Airlines—discon-

KEY WEST AIRPORT trafhc controllers work in open while attempting to handle increased
trafhc in the South Florida area. Construction of new tower is going on simultanconsly.
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tmued  therr Havana  service many
months ago. KLM-Roval Duteh Airlines
suspended 1ts regular service between
Miami and Havana and between Ha-
vana, Kingston, Aruba and Curacao
upon receipt of the Castro waming.
IFhights from Miami to Kingston and
Aruba will be continued by skirting
Cuban ternitornial waters.

Iberia Airlines of Spaimn, which oper-
ates fortnightly service between Madrid
and  avana, canceled its  easthound
fhight Oct. 20 without explanation, but
cxpects to resume the service m the
future,

British Overseas Airways Corp. has
rerouted its aircraft to bypass Cuban
terntorv on ats routes to Haiti, and
Cunard Eagle took similar steps with its
Viscount flights to Jamaica.

In other developments growing ont
of the Cuban crisis, the I"ederal Avia-
tiom Agency placed drastic restrictions
on all el aireraft flights i the south-
e two-thirds of the Florida peninsula,
Under a special Civil Air Regulation is-
sticd suddenly by FAA Deputy Admin-
istrator Harold Grant, all aircraft oper-
ating m this area were ordered to fle
Hwin‘ plans for military approval,

Aircraft lacking two-way radio com-
munications and n: ulgll‘mn equipment
were grounded. Regulation appiit:s at all
altitudes and carnies no expiration date.

i’nrpm:. of the curb on Florida flving
s to “protect, identify and control” air
trafhic movements in a critical defense
arca, but not to restrict operations of
commercial carniers, according to the
IFAA,

Airlines in the communist bloc will
contmue to serve Havana, although such
scrvice has never been heavy,  Sched-
ules of CSA  Czechoslovak  Airlines
call for one flight weekly between
Prague and Havana via Shannon and
Gander, Newfoundland,  CSA  will
probably operate  nonstop  between
Havana and Shannon, bvpassing Gan-
dcr, u]thnugh the Canadian ban spe-
ctheally applies to Soviet Union aircraft
cn route to Cuba.

(ubana  Airlines, which has  been
{pr.mhnﬁ on a hmited basis under the
Castro regime, also uses Shannon and
Gander on its once-a-weck service be-
tween Havana and Prague. On Oct, 24,
a Cubana Britannia, ﬂtmg from Pnt"m,
to Havana, stopped at Goose Bav, Lab-
rador, for refueling because Gander was
weathered in. At Goose Bay, all baggage
aboard was checked by customs officials
and a member of the Roval Canadian
Mounted Police but there was no sign
that future refucling stops at Canadian
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to the Cuban erisis.

L radiation,

FAA Distributes Airport Disaster Plan

Washington—New disaster control guide is being issued to U. S, airport operators
by the Federal Aviation Agency. Distribution of the 36-page pamphlet, which
describes what should be done in the event of nuclear attack, probably is not related

| “The general location of airports away from cities and possible target centers and
varving mature of damage (which might result from a nuclear strike) offer clues to
the approaches management might take in sorvival planning,” the guide states. It
does not attempt to link anv airport to a possible Soviet target area in the UL S,
Airport operators can anticipate that radioactive fallout will present the prime
danger following a nuclear attack, according to the guide. Suggested survival measures
include construction of shelters and acquisition of means to measure the intensity of

FAA also recommends that each airport operator appoint a disaster control ofheer,
who should “establish contact” with local and state civil defense anthorities and
military units “to link the airport program with the efforts of these organizations.”

Employing somewhat vague language throughout, the guide suggests that the

I disaster control officer develop procedures for all emergency actions, establish a

ments with tenant organizations.

survival of your comumumity,”

Airports Service,

ports would be barred during the cnsis.

FFor some time, Russia’s Acroflot has
heen seeking a route to the Western
[ lemisphere with Cuba as an nltimate
destination (AW June 25, p. 36). Fail-
ure to win trafhe rights into the U. S,
and South Amencan countries, coupled
with the Scandinavian ban on transit
rights, has forced the Sovicts to concen-
trate on the Conakryv-THavana route.

Only one flight, a Tu-114 turboprop
transport proving flight, has been con-
ducted over the route, according to the
State Dept, The Russians contributed
substantial tunds toward modermzing
the Conakry airport so it would serve as
a jumping-off point to the Westemn
IHemisphere on the route from Moscow
via Belgrade and Rabat to the wost.

Plans to settle a bilateral agreement
between the U. S, and Russia were aban-
doned last summer by the U.S., al-
though Russia was known to have had
a strong desire to launch the service
(AW Aug. 6, p. 50). U.S. did not view
the proposed pact as a normal economic
exchange of traffic rights.

[ssues at stake were considered politi-
cal bv the U. 5. and the State Dept. did
not care to enter into anv agreement
that suggested reciprocity as hmcr as the
cold war threatened to turn hot, The
Russians expressed disappointment over
this decision,

[t was the ultimate goal of the Rus-
sians to get the Moscow-New York route
and then seek bevond rights from New
York to Cuba. This having failed, the

Russians turmed to Suuth American

disaster control center, train disaster control teams and work ont mutual aid agree-

Decontamination operations following a nuclear strike would be under a radio-
logical ofhicer. If such efforts are snceessful, “your airport conld serve as the hub for
the guide tells local operators, [t
radio or phone link for receiving alert warnings is an essentinl for every airport and
spells out how these warnings wonld be sounded over various communications nets.

The guide was prepared in response to President Kennedy's February, 1962, execu-
tive order, which gave to FAA responsibility for ensuring the emergency management
of the mnation’s civil airports, The guide was first applied to Wold Chamberlain
Field, which serves the Minneapolis-St. Paul area. It is available through FAA's

also warns that a

countries and made preliminary ad-
vances for bilateral agreements covering
refucling and transit rights, but appar-
en l‘If-;J made hittle progress (AW Sept, 24,

52).

The Russians hopetully had planned
to use the long-range Tu-114 turboprop
to cover the South Atlantic route, but
this hlghhfl'nuh{] .urcnft has never ap-
peared in Aeroflot service in anv large
numbers. Proving flights that opened
Aeroflot routes :‘sfr[cu WOere  comne-
ducted with the smaller Il-18 turboprop
transport (AW Scpt. 10, p. 71).

The Tu-114 proving flight between
Moscow and 1lavana—a 10,000-mi1. trip
—wis completed i about 21 hr. flving

time. The run from Moscow to
Conakry was completed m 11 hr, Pre-

sumably, the flight was operated with a

light pavload, so operational and cco-
nomic practicability of the flight cannot

he determined (AW Julv 30, p. 34).

As of late last weck, ES:"& had not
accelerated its scheduled service be-
tween Prague and Havana, CSA head-
quarters in Prague smd last week it has
no plans to change its serviece and was
prepared to operate the regular Friday
Prague-Havana flight on schedule.

CSA operates British-built  Bristol
Britannia turboprop transports—former
Cubana Airlines cquipment repainted
with CSA markings. The carrier has
British Air Ministrv approval to fly into
Prestwick or Manchester for refucling,
but normallv operates through Shannon,

Bristol Britannia technicians once
were stationed in Cuba in large num-
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bers when Cubana was having main-
tenance difficultics, particularly in the
training of mechanies. The team was
recently recalled and only one Brstol-
Siddeley Proteus engine technical rep-
resentative remams in Cuba, as a manu-
facturer’s aid to Cubana Airlines.

Because of the limited service oper-
ated by Cubana and CSA, lack of
operating experience on the route to
Havana by Acroflot and transit restrie-
tions, 1t does not appear possible that
the Russians will be able to mount an
airlift sufhcient to serve as a supply line
for weapons or troops, If this should
be attempted, however, President Ken-
nu:h has stated that he was prepared,

“if needed,” to extend the shipping
blockade to other “tvpes of cargo and
carriers.”

Meanwhile, western  carrier Rights
from Miami and other Gulf Coast ter-
minals to South America were severelv
affected by the new Cuban policv. Un-
der ]JILFLTEHI:HI roubings worked out v
U. S. air trafhe L[mfr:}] anthoritics, this
trafhic was being stecred around the
island, which sits astride heavilv-used
airways leading south from I'lorida.

Detour to the cast generally adds
about 30 mm. to southbound fights
across the Canbbean. To avoid flving
over Cuban territory, aircraft are bemg
cleared southeast to the radio beacon
on South Caicos Island m the Bahamas,
then southwest to Port-au-Prince in
Haiti.

The leg trom South Caicos to Port-
au-Prince passes about 130 nant. mi.
cast of Cuba's castern tip. But good
navigation aids and distinctive island
checkpoints mark the air route from the
point 1t leaves the I'londa coast, and
there 1s little likelihood an airliner
would strav off course if no one tampers
with local radio facilities.

In its Oct. 23 Notice to Airmen
(Notam), the IHavana air route trafhe
contro] center banned all civil flights to
Cuba, over Cuba or its territornal waters.
No flag aithine was excepted, not even
those owned by South American govern-
ments which, in the past, have expressed
some svmpathy toward the Castro re-
gime. CSA, however, apparently pre-
sumes this ban docs not apply to it

The Cuban government left itself a
loophole to permit resumption of lim-
ited air service m the future. It smid
that flights “first authorized and ap-
proved by the militan™ could enter
Cuba until further notice.

Latin  American  Division of Pan
Amencan, which operated a Douglas
DC-7 on the route, asked what civil
flights the Cuban militarv would ap-
prove. It was told by Havana center
that Pan American’s service was not

among them.

Even before it issued the special CAR
restricting flights in southerm Florida,
FAA had directed all U. S, civil aircraft
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operators to comply with the Cuban
Notam.

Under intemational agreements,
Cuba has the responsibility for control-
ling air trafhic within a broad area called
the Havana Flight Information Region
(FIR). It is this airspace, not just the
airspace above Cuba, which U.S. air-
lmes will tryv to avoid.

Although the eastern detour around
Cuba contains no built-in hazards, the
western route that skirts the Havana
IFIR may pose some problems. Its course
lies almost entirely over water and there
are few radio navigation aids en route.

Moreover, the western airwav takes
aircraft within 35 naut. mi. of Cuba’s
western tip. Cuba’s westernmost prov-
mmce of Pinar del Rio contains the base
of San Julian, where U. 5. mntelligence
has reported large concentrations of
MiG hghters. Airline pilots en route
to Central American republics have re-
ported instances in which MiGs flew
their wingtips for many miles before
turning back to Cuba.

However, there were no signs late
last week that the Cuban situabion was
seriously curtailing the flow of commer-
cial air trafhc through the Canbbean,
At Miami International Airport, oth-
cials said that no airlines had made
changes in service despite the fact that
the terminal was being used as a re-
fueling stop for military airlifts. Miami,
thev added, had some surplus capacity
and could accommodate additional
flights if it proved necessarv.

Air Transport Assn. said the Defense
Dept. had made requests for informa-
tion on the “availability of certain air-
craft under certain conditions,” but
ATA would not elaborate on what this
meant. It 15 almost certain, however,
that the Civil Reserve Air Fleet (CRAF)
will not be achivated unless the crisis
grows bevond the Caribbean.

Under the CRAF program, U.S. air-
lines make more than 200 long-range
transports available to Detense Dept.
during times of utmost national emer-
zency. But activation of CRAF would
have a disrupting effect on domestic
airline schedules, and therefore is con-
sidered a last-ditch measure,

If extra airlift is needed by Defense
Dept., Military Air Transport Service—
the smglr: purchaser for all the armed
services—can and probably will acquire
it through one of two other methods.
Flrsl' MATS can exercise the so-called

E‘E[]HI']EIHI‘I capabilitv” clauses in the
contracts it has awarded commercial car-
ricrs. These amount to pledges on the
part of the airlines that specihc aircraft,
listed by tail number, can be pressed
into service by the militarv.

Second way MATS can broaden its
airlift base is to award short-term “call
contracts” to carriers with surplus ca-
pacity. These can be accepted or re-
jected by the airlines.
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Airline Executives To
Probe Idlewild Noise

New York—Commuttee that will in-
clude top airline officials will be ap-
pointed soon by Lows J. Lefkowite,
state attorney general, to discuss aircraft
noise around New York International
Airport,

IFollowing a public hearing last week,
Lefkowitz said he wants further discus-
sion bv the committee on the noise
problem before deciding whether he
should seck legal means to correct the
reported nuisance to communities.

“And I want the airlines’ top brass
on that committee, not their subordi-
nates,” Lefkowitz said. Civic groups,
the Federal Aviation Agency and Port
of New York Authonty will also be
iepresented, he added.

Austin J. Tobin, executive director of
the Port Authority, told Lefkowitz at
last week's hearing that sufhcient legal
procedures already exist for handling
noise complaints in the courts.

Malcolm A. Maclntvre, president of
Eastern Air Lines, encouraged search
for a solution outside legal channels,
saving he was backed in this ﬂI.‘rprﬂﬂEh
by Charles C. Tilhinghast, Jr., president
of Trans World Airlines, and C. R,
Smith, president of American Airlines.
Harold E. Grav, executive vice president
of Pan American World Airways, also
appeared in support of Maclntvre's pro-
posal.

Letkowitz emphasized that there s
no intention of curtailing air service at
New York, but said he 15 not going to
alter his scarch for an acceptable solu-
tion for all parties involved in the noise
dispute.

No Agreement Seen

On IATA Cargo Rates

I"inal accord on cargo rates still ap-
peared highly unlikely last week at the

International Air ]rlm]]urt Assn. trafhe
conferences in Chandler, Ariz., al-
though agrcement on passenger fares in
the North Atlantic and Latin Amencan
areas seemed almost assured.

Passenger fare levels in the Pacific
and Middle East arcas were still in dis-
pute as the conferences moved into
their sixth week, Most delegates be-
lieved a recess on cargo rates is Inevi-
table because of a stalemate on both
specific commodity and weight break
point rates.

Determination of Pan American and
SAS to win authorization to charge pis
ton-engine farcs matching Loftleider
Icelandic Airlines” non-IATA rates (AW
Oct. 22, p. 36) still barred the way
to a hnal decision on North Atlantic
fares,

Compromise was reached on the con-

troversial ~ “malpractice”  resolution,
which would permit three carriers to
declare an open-rate sitvation if anv
carnier suspected of violating tariff regu-
lations falled to put a stop to those
violations within 15 days. Braniff Air-
wavs protested the resolution on grounds
that on its South American route, the
limited number of carriers would make
it difhicult to muster the support of
two more airlines to condemn a third
airhne.

The conference voted to grant an ex-
ception to Braniff to permit it vote for
passage of the resolution. A unanimous
vote 15 required for approval of all rates,
fares and resolutions.

Air France reportedlv has been the
major stumbling block to agreement on
cargo rates because of its drive for a
higher rate level. None of some 100
specific commodity rates presented to
the conterence was approved, with Air
IFrance being the lone dissenter in a
number of the proposals.

Generally, however, widespread differ-
ences on the majority of these rates have
kept the cargo conference in a tight
deadlock.

Safety Experts Study
Successful Ditching

Washington—-Civil  Acronautics
Board investigators are taking a close
look at how all 103 persons on board a
chartered Northwest Airlines DC-7 were
evacuated bv crew-members after the
transport had been ditched in the ocean
near Sitka, Alaska,

Procedures emploved during the
water landing could set a pattern for
changes in the Civil Air Regulations
which CAB may recommend to speed
evacuation of aircraft involved in other
survivable accidents. I"IJL:-H: pETsons were
saved during the Oct. 22 ditching than
in any other similar mm-:l::nt in L.S,
air history.

The DC-7, chartered by Military Air
Transport Service, was carrving a num-
ber of women and children when a run-
away propeller forced it down on t]'lr.:
flight from McChord AFB, Wash.,
Elmendorf AFB, Alaska. After [Icscc.nt:l
img from 20,000 ft. through scattered
clouds, Capt. Vinton R. Hanson ditched
i a calm sea near Sitka harbor. Durning
the time the plane was afloat, almost
30 min., those on board were transferred
to five, 25-man life rafts.

Before the DC-7 sank in about 300
ft. of water, all of the passengers and
crew had been picked up by a Federal

Aviation Agencv supply boat.

CAB last week was studying whether
to raise the aircraft from the bottom.
CAB is considenng a check to deter-
mine why the DC-7 could not remain
aithorme with three of four engines
operating normally,
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BOEING 320C JET FREIGHTER ordered by American Airlines has 88,000-1b. payload capacity, with space for 13 cargo pallets. Four of the

amircraft were ordered for S30 million.

Aircraft, powered by Pratt & Whitney JT3D-3 turbofans of 18,000-1b. thrust, is pure freighter.

American Buys 4 Boeing 320C Freighters

New York—Move toward lower
freight rates and increased sales empha-
sis on daytime shipments are expected
as result of American  Airlines pur-
chasing four Boeing 320C turbofan
freighters.

Carrier will receive the first of the
58,000-1b. pavload aircraft late next vear,
and the other three in 1964. Purchase
price of $30 million 1s being drawn from
available funds, without outside financ-
g,

CG. Marion Sadler, American general
manager, said 1 announcing the pur-
chase last week that it was too early to
determine whether the airine would
scck lower rates as result of the jets’
greater capacity and lower operating
Costs.

“However, we would consider pass-
g on any Anancial advantages of a jet
operation to the shippers,” Sadler said.

Any proposal to the Civil Aeronautics
Board for a rate adjustment would come
only after American obtains an accurate
fix on the costs of a jet freighter opera-
tion following a period of experience,
e added.

T'o obtain maximum utilization of the
jcts, Sadler said American will seek to
shift traditional cargo emphasis on night
shipments over to increased use of
diavtime schedules.

Significant in American’s purchase is
that the aircraft are pure freighters, not

convertible for passenger use as are the
320Cs ordered by Pan American World
Airways.  American’s  freighters  have
only two windows aft of the cockpit,
these being for wing area observation.

Sadler saia the encouraging growth
of cargo volumes prompted American
to buy the freighters.

“We're at the point where we had
to make a decision,” he said. “Frankly,
we have been pressed to keep up with
the demand with our DC-7Fs.”

American’s  freight volume 15 up
264% in the fArst nine months of this
vear. The airline anticipates it will fly
155 million freight ton miles in 1962
compared with 128 million in 1961.
Approximately 7% of American’s reve-
nue comes fmm freight.

:"um:nr:.m operates 14 DC-TFs, each
with a 32,000-1b. payload capacity.
Based on greater payvload capability
and utilization due to speed, the 320Cs
will more than double the lift of Ameri-
can’s present piston-freighter flect.

Sadler said the 320Cs will operate
at a dircct operating cost of 5 cents per
ton mile, and at something over 10 cents
per ton mile when indirect operating
costs are added. Direct operating cost
alone on a DC-7F is 12 cents a ton
mile, he said.

Daily utilization on the DC-7Fs aver-
ages 7 hr. per airplane day. American
feels it will be somewhat higher on the
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320Cs, although Sadler did not predict
the increase.

Jets will feature a roller and track
loading system developed by American
Machine & Foundry in cooperation
with American, Sadler said. Thirteen
pallets can be pIaced in_the cargo bay,
access being through a 7 ft. 7 in. x 11
ft. 2 in. door forward of the wing. Pal-
lets are positioned manually on the
roller tracks. Sadler said less than 10%
of the fleet purchase cost went into the
AMF loading system.

Even with current ground equip-
ment, a full freight load can be un-
loaded and another placed abroad in
1 hr., Sadler said. American is con-
tmuing its research into more efhcient
and faster ground-handling equipment,
Sadler said.

Aircraft will be used for transcon-
tinental nonstop service, Sadler said,
and perhaps on such short segments as
Detroit-Chicago when demand justifies
such flights, The planes will concentrate
on the major, long-haul markets, with
American retaining some of its DC-7Fs
as support aircraft for lesser-volume
points.

Sadler said that American will grad-
ually sell its piston freighters, and may
buy more jets as the market expands.

American anticipates the breakeven
load factor on the 320C will be about
509% on transcontinental flights.
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WIDE ACCESS DOOR of the Lockheed C-141 is evident on wood mockup (above). Loading
platform, which extends with door opening, is adjustable to truckbed level, providing
straight-in loading capability. Wing block of the C-141 (below) is assembled in Lock-
heed’'s West Coast facility. It will be shipped in sections to the Marietta, Ga., plant.

e

Versatility Key

By James R. Ashlock

Atlanta—Convincing the air cargo
field that the C-141 jet freighter will be
as cfhcient for commercial operations
as for military service is a major project
of the Lockheed-Georgia Co. sales group.

L-300, civil version of the C-141, is
often regarded in commercial cargo
circles as merely an adaptation of a mili-
tarv concept. Belief 15 also often ex-
pressed that the L-300 has range and
payload limits below those of jet freight-
ers which will be available well ahead of
the L-300's projected 1966 availability
date, and at costs comparable to the
L-300°s anticipated $6,000,000 price
tag.

“Criticism about military design is
unrealistic,” says H. 5. Hopkins, sales
representative for the L-300. “The mili-
tarv is just as interested in an effhicient,
low-cost aircraft as are commercial oper-
ators.”

Lockheed is promoting the L-300 as a
versatile freighter suitable for operation
in the regional to international range.

“We believe that by the time this air-
plane is ready, there will be a need for
it that jet freighters now being sold can-
not meet,” Hopkins said.

He maintains that Lockheed is sin-
cere in its definition of the C-141 cargo
transport and L-300 as a “design for
double duty.”

Even though current production is
toward the militaryv version—under-
standable since the C-141 is a govern-
ment contract project—Lockheed has
not hedged in 1ts consideration of the
commercial aspects, Hopkins told Avia-
TIoN WEEK.

L-300’s ability to operate off 5,000-ft.
runways 15 often minimized by cargo
authoritiecs who wvisualize long-haul as
the kev to air freight success. But Lock-
heed 15 confident that a changing air
cargo market will make this a preferred
assct.

“It 15 reasonable to forecast that the
cargo market will expand into areas that
have no air freight service today,”
Hopkins savs, citing the continued de-
centralization of industrv. “This will
generate a shippian demand which the
L-300 can serve from airports having
only 5,000-6,000-ft, runwavs.”

Lockheed’s performance charts show
that even on a 100F dav, the L-300
can lift its 316,000-1b. maximum gross
weight from a sea-level runway 7,300
ft. long.

Because the C-141"s military require-
ments call for a 70,000-1b. design pav-
load, the L-300 has generally been as-
sumed to have the same. Actually, the
L-300 offers a 96,125-1b. domestic pay-
load maximum, although it can carn

this weight over only 500 naut. mi.

Pavload/range capability chart shows
that the L-300 is able to carry 84,750
Ib. for 3,450 stat. mi. at the recom-
mended  445-kt. eruise  speed.  The
L-300's maximum pavload is 59,250 Ib.
on 2,000-mi. flights, and 94,250 1b. on
1,000-mi. segments.

Direct operating costs for the L-300,
based on the 1960 Air Transport Assn.
[ormula, indica*e that it will flv for 4
cents a ton mile on segments between
1,000 and 3,000 naut. mi. Absence of
a single, defined low point in the direct
opcrating costs, such as is charactenstic
with most piston freighters, 15 an assct
L.ockheed emphasizes in its promotion.
Liven carrving the 96,125-1b. maximum
pavload on a 500-naut.-m. flight would
not cost over 5 cents a ton mile, Lock-
heed ofhcials say,

Indirect Costs

In adding indirect operating costs to
determine total cost of operation, Lock-
heed assumed that each L-300 user
would have at least three aircraft op-
crating mainly over 1,000-3,000 naut.
mi. distances. Indirect costs include
loading crews, general administration,
sales  and  advertising,  non-aircraft
maintenance, landing fees, depreciation
of special cquipment, training and pre-
cperating expenses.

“Even with a minimum  three-plane
ficet,” Lockheed officials point out, “an
anline could today, at an average rate
ot 20 cents per ton stat. mi., break cven
with a 50% load factor and a utiliza-
tion of 53 hr. per airplane day.”

L-300 gains cfhciency by not having
to lift 7,600 1b. of equipment installed
on the C-141. Main item is the floor,
which is 3,590 1b. lighter on the L-300.
The C-141 floor is heavier because of a
military requirement that it sustain
large, non-palletized loads such as vehi-
cles and artillery. Strength for such

items isn't considered necessary in the
L-300.

Other weight cuts include flight sta-
tion and avionics equipment, 1,390 1b.;
troop provisions, 1,592 1b.; airdrop fea-
;}I;'LTES, 440 lb., and miscellaneous, 590

Removal of the military provisions
provides an additional 220 cu. ft. of
cargo space beneath the flight deck, in-
cluding a special lockup compartment
for high-value items. Lockheed is also
prepared to offer 130-cu.-ft. package
arcas 1 cach of the landing gear pods,
L‘:Eil'lF space devoted to such items as an
auxiiary power unit and life rafts on
the C-141.

C-141 will be flown by a four-man
crew, with berths and seating for a
second four-man relief crew. But the

L-300, following the current trend for
commercial operations, is designed for
a three-man cockpit contingent.

L-300 1is identical to the C-141 in
main cargo compartment size. Seventy
feet of its 81-ft. length is level. The
last 11 ft. is on the adjustable loading
platform, which slopes 11 deg. when
retracted. Floor width 15 123 ., with a
walkway on cither side. The usable
height is 9 ft. 1 ., approximately 2 ft.
higﬁ::r than current freighters such as
the CL-44. The 96,125-1b. maximum
pavload is based on a 16 Ib. per cu. ft.
density.

“This capabilitv of high cube density
15 a real advantage,” Hopkins savs, “and
15 a good argument against those who
feel the aircraft has too large a cargo
arca for practical commercial opera-
tion.”

Hydraulicallv-operated  aft  loading
doors, called “petal doors” because of
their two-part, outward-swinging design,
differ from those of the C-141 in that
onlv one opening is provided. On the
C-141, a smaller section of the door
mav be opened for air dropping small
items or paratroops.

However, the single door of the L-300
is not only lighter, but affords better
streamlining, so that rear arca drag on
the aireraft is no greater than on a
Douglas DC-§ or Boeing 707, Lockheed
officials say. The loading ramp, which
1s part of the pressure bulkhead when
closed, is 50 in. above the ground when
lowered, allowing straight-in  loading
from truckbed level. A self-contained
stabilizing jack extends from the L-300's
underbody for fusclage stability during

Point in L-300 Commercial Sales Effort

the loading and unloading operations,

Hopkins says that to minimize main-
tenance requirements, both the C-141
and L-300 are relativelv conventional
in design. The wings have only 25
deg. of sweep, providing good short-field
and low-speed performance without a
leading edge flap arrangement.

“The choice of wing geometry is
probably one of the clearest examples
of the Air Force's willingness to have
the airplanc optimized for minimum op-
erating costs rather than for some arbi-
trarv  high-speed requirement,” Lock-
heed ofhcials note.

Combination of 25-deg. sweep with
an average thickness ratio of 11.3% and
an aspect ratio of 7.9 represents, in
Lockheed's opinion, the best design for
maximum operating cconomy.

Yertical Stabilizer

Vertical stabilizer contains a ladder
for maintenance accessibility, eliminat-
mg a need for exterior towers for line
maintenance, A forward cargo door
may be installed at the option of pur-
chasers. IFueling is accomplished at

I

ground level rather than through wing
inlets, an advantage in view of the
L-300s high wing.

Although Lockheed has been working
on boundary laver control, there is no
plan to provide it on the jet freighter.

Lockheed feels the L-300's landing
gear 1s the most practical possible from
all standpoints, especially its location
for maintenance, since it 1s contained in
pods on either side of the fusclage,

“The gear 1s fundamentally short,
rugged, simple and has heavy backup

AVIATION WEEK and SPACE TECHNOLOGY, October 29, 1962

WIND TUNNEL MODEL of the C-141 illustrates design of the Lockheed i;ﬂ: freighter. Be-
cause of its location atop the tail, the horizontal stabilizer is smaller than would be required

if it were attached to the fuselage, resulting in a weight saving of over 2,000 1b. C-141
has a design payload of 70,000 Ib.
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ADVANCED SATURN, shown in artizt’s concept above, will be
the free world’s hlr;:t'.-:t rocket, standing some 350 feet high and
measuring 33 feet in diameter. Takeofl weight will be approxi-
wately 6,000,000 pounds. A National Aeronautics and Space Ad-
ministration program, Saturn will be used to power orbital and space

i F - - R f——
_______

flights, including the three-man :‘-.pnIln vehiele’s lunar flight. Saturn
will he able to Fll”ll e 100 tons in earth orbit, or transport =everal
tons ol instruments 1o Mars. Boeing holds NASA contract 1o ie-
velop, build and test the S-1C first-stage booster, comprizing hve
engines developing thrust equal to about 160 million horsepower,

Capability has many faces at Boeing

AIR CARGO enters jet age with new 707-
320C cargo jets. Already ordered by two ear-
riers (Pan American and World Airw: ays) - 3200
can earry 45 tons at 575 mph, providing ""next
MOrning "deliveries acrossan ovean or continent.

HOT SHOT wind tunnel tests winged rese sarch
muodel in re-entry attitude, part of extensive
Boeing space vehicle research, Test was made at
simulated speed of 12,000 mph and altitude of
215,000 feet, at temperature of 5300 degrees F.

46

MISSILE LAUNCH. U, 5. Air Force photo

shows Boeing B-52 H launching a hypersonie

Sl-.."..iml[ the n: |l_1un g hirst air- J'II.Illl. thed Lalli=nie

missile, now under development. Versatile B-52

sonic Hound Dog missiles, as well as bomb-hay
weapons, enabling it to strike & number of mil-

tary targels on a sing rle MIES100.

BOEING

mis=ile bombers also carry and lavneh super-

--:.1.,“.:-1-__—.-_1_ -t

USAF B-66 is taking off from Bradley Field, Conn. Aircraft is acting as testbed for the Pratt & Whitney TF33.-P7 21,000-1b. thrust tur-
bofan engine which will act as the powerplant for the Lockheed C-141A Starlifter. Engine, which is a growth version of the 17,000-1b.

thrust P&W TF33 which powers the Boeing B-52ZH, is mounted under the right wing. Left engine powering the aircraft is the TIF33.P3
turbofan rated at 18,000-1b. thrust, The TF33-P7 is being manufacturedat P&W’s East Hartford, Conn. plant.

structure in an ideal place for gear-up
landings,” spokesmen sav.

One handicap facing the L-300 is its
weight  in T{,IIE!_'I{'}!I'I to the runway
strength of airports from which it s
designed to operate.

Lockheed 15 cooperating with Federal
Aviation Agency on an airport survev in
a study of this problem (AW Oct. 22,
P 37).

Pratt & Whitney JT3D-5A turbofan
engines of the L-300 will each produce
21,000 1b. of thrust. Lockheed fecls
these engines, more powerful than those
on any commercial jet now flving, give
the aireraft a safetv factor of qpcrn]
significance.

Hopkins savs Lockheed is carrving
the high power advantage proven with
the turboprop C-130 Ilercules through
to the C-141. The C-130 is often oper-
ated on two engines during long-dura-
tion patrols by the Coast Guard, he
satd.

L-300's performance chart shows it
capable of climbing 1,000 fpm. at 20.-
000 ft. with a 280,000 1b. gross weight,
and 2,000 fpm. at 6,000 tt. Even on
two engines, it can make en route climbs
up to 20,000 ft. with a 280,000 1b.
aross. All climb rates are based on maxi-
mum continuous thrust and standard
temperatures.

Militarv version of the JT3D-5A,
designated the TI1733-P7 and marked for
use on the C-141, is undergoing in-
flight evaluation on a B-66 testbed air-
craft,

IF. A, Cleveland, assistant chicf engi-

neer for C-141 development, savs Lock-
heed received wide variances in the de-
sign critena obtained from individual
commercial carriers on their idea of an
ideal freighter.

Maximum pavload requests ranged
from 20,000 to 200,000 Ib. for ranges
of 1,000 to 4,000 naut. mi; cruise

British SST Tests

London—Roval Aircraft Establishment
last week started tests on cooling and
air-conditioning  systems  for supersonic
aircraft, with emphasis on supersonic
transport passenger cabins.

Cooling laboratory has been built at
I RAE Farnborough to test svstems for

a Mach, 2.2 supersonic transport and the
TSR.2 supersonic strike and  reconnais- I
sance fighter. Latter now is under con-
struction, and the supersonic transport
project is still being negotiated between
British and French governments (AW
| Sept. 17, p. 34). I

FFamborough technicians have built a
passenger cabin section 12 ft. in diameter
and 20 ft. long, mounted in an altitude
chamber, Skin temperatures up to 300F
will be simulated by 1,400 infrared heat-
ing elements mounted around the cabin.
Cabin is fitted with 24 seats which will
hold instrumented aluminom  dummies
in early test stages, and humans at a later
date. At 240F, cabin temperature re-
mains constant at about 65F. Labora-
tory can simulate flights up to Mach 5
at 100,000 Ft.
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speeds from 250 to 600 kt.; cargo com-
partment volume from 3,000 to 14,500
cu. ft., and maximum gross weight take-
off ficld lengths from 3,500 to 10,000 ft.

“It 15 not surprising that any smgh:
carrier can trutthlh state that this air-
planc does not fit its requirements in
every detail,” Cleveland says.

“It does appear from our continuing
studies, however, that the fundamental
pavload/range, speed, cargo compart-
ment size and airport performance of
the aircraft are as optimum an answer
to these manv rr::-‘.|l.'n'|'-r:mL|1’h as any single
airplane can be,” he adds.

Public Vote Approves
New Basle Proposal

Basle—Revised moderization and ex-
pansion proposal for Basle-Muclhausen
umrport’s present facilitics was approved
last week by a 2-1 majority in a public
Basle referendum.

Formal Swiss government approval
of the plan is expected this fall. Under
the revised proposal, funds have been
reduced to approximately $13.5 million,
to be spent on construction of a four-
floor terminal building, an additional
hangar and badly-necded maintenance
md overhaul w r}IL‘:‘-I'II'}IJE

Original proposal (AW Jan. 8, p. 43),
which called for about $18.75 million
for a hAve-floor terminal, longer runwavs
and additional technical lmtallltmnq
was defeated bv a bare majority in a
public vote in June, 1961.
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Get new ideas in marine communications — .. _" —‘~.,:'—_';‘ *.':-E"'-T"- — i

Today, all unirs of a Navy task force can react to a combar sicuarion almost simultaneously. O The task force is synchronized

by a high-speed information network called the Naval Tacrical Dara System (NTDS). The system is linked together by
Collins data transmission and SSB radio equipment. 0 NTDS gathers combat information from sonar and radar throughout
the task force. Dara is transmitted to the nearest of several rask force computer centers. There it's processed into an
up-to-the-minute foral tactical picture and relayed to the Task Force Commander and all unit commanders. O Collins
also has developed an airborne version of NTDS and a number of special-purpose voice and data communication systems
for ships and Fleet aircraft. Collins Loran C receiving systems are providing information for navigation, cable laying and
repair, ASW and other applications where continuous position fixing is vital. = Collins marine system specialists may have
already answered an important question youre facing now. Why not get in touch immediately with this outstanding

source for ideas, equipment and installation service? Call Collins Radio Company...ADams 3-2331 in Dallas, Texas,

Study Disputes Airlines on Deficit Issue

Washington—\White House study of

international air transport policy will

take issue with the airline industry’s
stand that air transportation has been a
factor in the U. S, international balance-
of-pavments deheit.

The White House steering commit-
tee, which will make final recommenda-
tions on an international air policy to
the President on Dec. 1 (AW Oct. 15, p.
43), has not fullv developed all details
of its proposals. Late last week, the com-
mittee was still in heated discussion as
to which factors of the study prepared
bv private consultants will be used in
the final recommended policy.

However, it now appears that the
halance-of-payment issue as proposed in
the basic studv will be adopted as one
of the recommendations which will go
to the President. In essence, the study
states that balance-of-pavments poses
no real problem in the evaluation of the
relationship between foreign and U. S,
flag carriers.

Last week, Stuart G. Tipton, presi-
dent of the Air Transport Assn., re-
emphasized an carlier statement that
the balance-of-pavments deheit “gives
urgency to the need for legislation to
deal with foreign carrier destructive
rate and capacity prachices.” He added:

“Air transportation 15 just as real a
factor in our balance-of-pavments po-
sition as anv tangible commodity, and
an international trip on a foreign flag
airline rather than a U. S, airline has a
similar impact on our balance-of-pav-
ments as the purchase of an imported
tvpewriter. By the same token, when a
U S, airhne serves a resident of a foreign
country, this has a similar impact on our
halance-of- -payments as the export of a
U. S. tvpewriter.”

The White House study will argue
that this reasoning, while correct, tells
only a part of the storv. It will state
that balance-of-pavments in air trans-
portation favors the U8, because:

e Foreign flag carriers purchase the vast
majority of their aireraft, a large number
of engines, sparcs and parts here, pro-
viding a dollar-flow to the U. 5.

¢ Foreign flag airlines scrving the U.S.
spend substantial sums here in adver-
tising, fuel, wages and rentals of sales
ofhces, ticket counters and hangar space.
adding to the dollar flow.

Tipton holds that the balance-of-pav-
ments dehcit 1n air transportation s
about $150 million annuallv. He bases
this on the fact that U. S. residents pay
$299 million to foreign flag carriers,
while the U.S. international airlines
receive only $149 million from residents
of other nations.

The White House study’s solution to
this ticket-sales defeit will be te pro-

duce more foreign visitors to the U.S.
In fact, a kev rccommendation of the
study is that the industry should concen-
trate on an expansion of the interna-
tional market and place less emphasis
on the dwindling 5]1:1rr: of U.S, traffic
in the present market (AW Sept. 10,

; 533

Thf_ studv will suggest that the vol-
ume of foreign visitors cannot be in-
creased if foreign flag carniers are re-
stricted in their services to the U.S.
Such a move, the study will suggest,
would discourage foreign travelers from
flving to the U. 5., and thus reduce the
market available to U, §. airlines.

An earlier White Tlouse studv on
aviation goals, Project Honzon (AW
Sept. 11, 1961, p. 34), conformed
n:*lnm.h to the airline industry’s position
on the balance-of-pavment issue. Citing
the need for continued U.S. pﬁ:—tml
nence on imternabional air transporta-
tion, this study said:

“Our fae carriers should expand on
a profitable basis, since our U. S, inter-
national air transportation system will
playv an important cconomic role in sup-
porting our manufacturcrs of aircraft
and related equipment, assisting under-
developed nations, redressing the bal-
ance of dollar pavments, and aiding
many other scgments of the national
ccomomy.,”

Plans were made last week to allow
the airlines to see the first draft of the
policy developed by the committee.
This decision reportedly came about as
a direct result of airline pressure on the
committee.

Next month, Federal Aviation Agency

Administrator N, E. [Halabv, chair-

man of the steering committee, will
meet with the airlines to review the
policv. However, the original 600-page
studv, which was prepared by Svstems
Analvsis and Research Corp, and Robert
R. Nathan Associates, will probably not
be released.

[First draft was scheduled for circula-
tion among the airlines last week. This
week, the draft will be reviewed in a
special session by IF'AA, CAB, State
Dept.,, Commerce  Dept.,, Defense
Dept., Agency for International Devel-
opment, White House staff and Bu-
rcau of the Budget.

Meanwhile, the airlines are not en-
tirelv unified as to what policy they
want. The policy the industry has
adopted in recent vears is basic and
fails to encompass important details be-
cause of sharp disagreements on a num-
ber of major issues.

The policy one carrier may want for
Latin America, for example, could con-
tradict the policy the same carner m1ght
want for its Pacihc operation which,
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turn, could be at odds with the policy
of another U. 5. carner in that area.

In a more speciiic instance, Pan
American World Airways is vigorously
opposed to a CAB staff [:-rnEn*-:'ﬂ that
North Atlantic carriers serve Europe on
a regional basis. TWA, on the other
hand, strongly supports this principle,
which is a basie recommendation in the
White House study, These differences
make it difficult for the mdustry to set
an over-all policy satisfactory to all car-
rers,

Aeroflot Passenger,
Cargo Data Revealed

Moscow—Russia’s Central Statistical
Administration has for the hrst time
included speciic Sovict air transport
data in its annual economic handbook
“The USSR In Figures.”

The new information reveals a long
U. S. lead over Russia in air cargo as
well as air passenger trafhc.

In past vears, the Soviet publication
gave specific data for rail, sea, river,
pipeling and antomobile tmnar.-nrt,mun.
But fizures on Russian air transport
WeTe nnh provided in terms of percent-
age gain over an undisclosed 1940 base
ﬁf'llTlL which, for purposes of compari-
son, equaled 100%.,

The Russian handbook confirms hg-
ures published bv Russian newspapers
ecarlier this vear on the number of pas-
sengers carried by Aeroflot: 21.8 million
in 1961, 16 million in 1960, 12.2 mil-
lion in 1959, 8.2 million in 1958, and
400,000 m 1940,

The U. S. scheduled airline industry
handled 58,441,000 passengers 1n
1961.

Other Aeroflot trafhe information n-
cluded:

e Passenger-kilometers (hillions): 1961
—16.4; 1960-12.1; 1959-9.1; 1955—
6.4 1940-0.2, U, S. scheduled airline
industry flew over 64 billion passenger-
kilometers in 1961.

e Mail (thousands of tons); 196]1-—
195.6; 1960-150.7; 1959-97.9; 1955—
87.8; 1940—14.3.

e Cargo (thousands of tons): 1961—
647.3, 1960-545.8, 1959—446.4, 1958
—-357.8, 1940—44.1.

e Cargo (millions of ton-kilometers, in-
cluding mail): 1961-501.3; 1960-
562.8; 1959—438.6;, 1958-399.4; 1940
—23.2, U. §. scheduled airline mdustry
flew about 1,759 million cargo and mail
ton-kilometers in 1961.

“The USSR In Figures” continued
to present Aeroflot’s unduplicated route
mileage as percentages of the 1940 hg-
ure: 1961-254%:; 1960-250%; 1959—
247%:; 1958—243%: 1940-100%
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Mr. Robert E. Peach,
President of Mohawk Airlines Inc, says:

‘Mohawk Airlinesis pleasedto be the first regional
carrier in the United States to purchase the BAC
One-Eleven. After intensive study we believe it to
be ideally suited to our routes, the first pure-jet
powered aircraft to be both adequate from a
capacity point of view for Mohawk's heaviest
segments, yet economic to operate over rela-
tively short distances. We are proud to have
shared in some of the developmental thinking
of this aircraft which will provide Mohawk's
customerswith the finest jet equipment available,"

USA: BRITISH AIRCRAFT CORPORATION (USA) INC 399 JEFFERSOM DAVIS HIGHWAY, ARLINGTON 2, VIRGINIA
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'AIRLINE OBSERVER

» Duestion of the extent to which U.S. airlines should be regulated under
the Federal Aviation Act of 1958 again has been raised by a Civil Aeronautics
Board chairman. Speaking at a recent Aviation Writers Assn. meeting (AW
Oct. 22, p. 38), CAB Chairman Alan S. Boyd said that if the industry is to
be wholly regulated, then the number of carriers operating is of little or no
significance, If, on the other hand, competition is to be stressed, then
mergers may be in order. Previous Board members have found that the legal
requirement for fostering competition within a regulated industry creates
a dilemma.

> Strong de Havilland sales team, including John Cunningham, chief test
pilot and company director, was in Australia last week to push its Trident
three-jet transport in competition with the Boeing 727. Potential customers
are Ansett-ANA and Trans-Australia Airlines. Major sales points are ability
to deliver on time and an extensive after-sales services organization.

» Japanese Ministry of Transport has issued a White Paper on civil aviation
recommending that the government give more assistance to Japan Air Lines
to improve its competitive strength in internationmal operations. It also
called for a loosening of regulations for domestic airline route licensing,

» Eastern Air Lines has graduated 450 certificated flight engineers since the
program began last July (AW July 30, p. 29). Goal is 700 engineers, 100
more than the airline had when the flight engineers’ strike began, At the
present time, about 200 pilots are taking the 250-hr. flight engineer course.

> \W. A, Patterson, president of United Air Lines, savs he is convinced that
fear—not fare—restricts the airline market. In a speech last week, he stated
that “faremanship may look impressive in airline advertising, but it makes
no impression on fear.”

» U.S. Travel Service reports a 507 increase in the number of French
travelers visiting the U. S. during the first eight months of the year. Number

of U.S. wvisas issued French travelers increased from 12,140 in the 1961
eight-month period to 18,786 in the same period this year.

» Russia claims its single-engine An-2 biplanes are now serving 3,105 mi. of
Air Mali routes in the African Republic of Mali. It says that the circular
links connect a total of 20 cities and towns, The Russians have trained
Mali citizens to be stewards aboard the An-2s, which are flown by Soviet
pilots. Besides An-2s, Air Mali has Soviet-piloted, four-turboprop I1-18s
twin-engine Il-14s and helicopters.

» Eastern Air Lines has blamed the industry’s failure to adopt its new pro-
posed tariff (AW Oct. 15, p. 42) as the reason for withdrawing major portions
of the fare revision from the CAB. Provision for a 2095 reduction on round-
trip tickets during certain days of the week and proposal for a 4195 increase
in jet day and night coach fares have been dropped. Request to reduce fares
on the Air-Shuttle will stand unchanged, the airline said.

P New York Airwavs Vertol 107s are operating with transmission shafts
strengthened by shot peening, and these in turn will be replaced by new
shafts next vear designed for unlimited life certification by the Federal Avia-
tion Agency. Vertol also is working on a technique to reduce rotor flap noise
in the aircraft, which Vertol believes is produced primarily by the rotor blade
tips where the front and rear rotor disk arcas impinge. Interior retrofits are
planned to increase durability, but New York Airwavs cannot spare any of its
three ships in service for this modification now.

P FFAA has received a survey that measures the noise generated by 20 cur-
rently used turbofan transports, turboprop air freighters and turbine helicop-
ters on takeoff and landing. It will use this data, which was compiled by an
acoustical consulting firm called Polysonics, to update Planning Series No. 3,
This document was issued to the Federal Housing Administration in 1960 to
guide it in granting mortgage loans on property near airports. The new sur-
vey measures both the intensity of aircraft noise in decibels and its frequency
distribution in cvcles per second, and could serve as the base for an FAA

regulation prescribing maximum noise levels around U. S, airports, I

SHORTLINES

P American Airlines will begin service
at Dulles International Airport Dee, 1
with three jet flights daily, two nonstop
round trips between Washington and
Los Angeles and one round trip from
Washington to Dallas and San Fran-
CISCO.

» International Air Transport Assn.’s
sixth public rclations conference will
be held in Washington Nov, 12-15.
Total of 70 delegates and observers are
scheduled to attend.

P Lake Central Airlines has filed a tanff
with the Civil Aeronautics Board which
would permit foreign visitors to the
LI.S, to have unlimited air travel on
the carrier's system during a 30-day
period for $75. For children of such
travelers, the price would be $37.50,
under the tariff, provided they are
under 21.

» National Airlines last week inaungu-
rated non-stop jet flights from New
York to Jacksonville and Tampa-St.
Petersburg. One round-trip daily flight
will be operated to each of the Florida
areas.

» Northwest Airlines will operate 70 jet
flights weekly between Chicago and
Miami beginning Dec, 15. It will also
imcrease its fiive fights a week between
New York and Chicago and Hawai to
one daily.

» Sabena Belgian World Airlines flew
a record 4,079 transatlantic passengers
castbound in September, a 37% in-
crease over the volume handled in the
same month last year, The carner Hew
3,670 passengers westbound in the same
month, a 17% ncrease.

» Scaboard World Airlines has reported
a net proht of 53582,000 for the month
of August on revenues totaling 52.6
million. For the first eight months of
1962, the airline showed a $62,000 net
loss,

> TABSO, Bulgaria’s statc-owned air-
line reported its route network totaled
3,533 mi. on the carrier’s recent 15th
anniversary. Included are 840 mi. of
domestic and 2,693 mi. of international
routes.

» Trans World Airlines has amended its
application in the transatlantic route re-
newal case to include Lebanon as an ad-
ditional area to be served by the airline
if the CAB adopts a policy of regional
competition for U. 5. international car-
rers.
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*StarStream and DynaFan are sevvice marks owned exclusively by Trans World Airlines, Inc.

Meet the team that saves you time

You lly to save time. Getting you there on time is a team operation at
TWA. Skilled, seasoned flight and ground crews make on-timemanship
a habit—to 70 U.S. cities and 15 overseas centers. Only TWA flies the
StarStream”. newest of the transcontinental jets. Four mighty DynaFan®
engines give the StarStream quicker take-off, swifter climb rate than any
other coast-to-coast jet. The StarStream cruises at more than ten miles
a minute, and has the tremendous power reserve so vital to maintaining
precise flight schedules. On the ground, TWA saves you time with
innovations like splitsecond electronic flight information, speeded-up
check-in facilities, unique “carousel” baggage delivery. Compare what
all airlines offer. Compare...and you'll ly TWA.,

Nationwide
Worlfdwide

depend on
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Convair 990A turbojet transport has new wing fillet (arrow), nacelle extensions, wing camber change and fullspan Kreuger flaps to
improve speed and short feld characteristics. Changes were made under agreements reached urith Swissair and American Airlines to bring
the 990 up to original performance guarantees (AW Sept. 18, 1961, p. 40; Sept. 25, 1961, p. 354; Oct. 9, 1961, pp. 45-4§).

Convair 990A Has Wing, Flap, Nacelle Changes

Full Iength Kreuger flaps replace the former combination of Kreuger faps and leading edge slats. Wing leading edge has been modified
so that it has less camber. Convair-owned aircraft shown here incorporates changes designed for Swissair and has been certiheated by AN
Another version, for American but basically the same, will begin certification testing in November (AW Oect. 22, p. 50).
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Engine pods have been extended rearward 25 in. to climinate drag which prevented original 990 from meeting performance guarantecs.
Contour fairings have been added to the 990A engine pylons and terminal fairings on the inboard side of cach engine exit nozzle, both of
which are applications of area-rule design principles. Two photos (above, below left) show nacelle cjector open with thrust reverser clam
shells visible, Nacelle below right is in normal flight position, Convair has lown 990A about 325 hr.
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What’s unique about these connectors?

closed entry prevents probe damage
independent cantilever-beam conlact
retention spring provides maximum conductivity
and longer insaertion/extraction life

insulation support crimp eliminates
small wire flexing problems

retention spring

pra-assambly plating of all parts alignment stabilizer . wire range—:24.16 AWG

BSsuUres greéater corrosion rasistance

bell-mouthed socket

- permits easy pin alignment

3 contact sizes—20, 18 and 16

This stamped and formed contact!

This is the AMPin-cert* TYPE IlI
pin and socket contact—an exclu-
sive development of AMP Incor-
porated. With it, you can now get

for assured uniformity and quick, .00003" non-porous gold over
easy connector assembly. .00003" nickel, special platings
strip-mounted, reel-fed termina- available on request.

tion with our automatic crimping Put an end to solder-pot uncer-
reliable connector performance at machine provides rates of 1,600 tainties, hit-or-miss connections
a much lower initial cost . . . at the uniformly crimped contacts per production slow-ups due to tim&i
lowest applied costs in the industry. hour. consuming inspection steps. Get
Consider these facts: contacts are available for a wide  consistently reliable connectors

performance characteristics con- range of housing block types and
form to all dimensional and me- configurations—including AMPin- the industry. Specify AMPin-cert
chanical requirements of MIL-C- cert “M" (MIL-C-8384), "D" and TYPE Ill contacts. There is no
8384A. *D-D" and ""W" Series Connectors. equivalent! Write today for more

contacts are crimp, snap-in type Standard AMP Contact Plating: information.

, | | | |
t | | !l [
| [

| INCORPORATED : >< |

| |

Harrisburg, Pennsylvania

o -ﬂ'ﬂl bty |_-_———.——--———_________.,__.,_.,___

AMP products and engineering assistance are available through subsidiary companias in;
Australia « Canada « England « France » Holland « Italy = Japan « Megico » West Germany

*Trademark of AMP INCORPORATED
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MINUTEMAN GUIDANCE AND E'DHTHE'I'. S‘I'STEM built by North American .-!n iation's ‘\thnﬂhﬂ Division contains practically all of
the avionics aboard the missile. Cylindrical container (left) contains guidance-checkont computer, gvro-stabilized platform and associated
controls, plus batteries. Shown right are nozzle control units for each of the three missile stages, with frst-stage unit in foreground and
upper-stage unit in far background. Units contain electric and hydraulic power supplies and flight control amplifiers.

Minuteman Guidance and Fﬂntrﬂf—Pﬂrt 1 :

Systems Keyed to Fast-Reaction Demands

By Philip ]. Klass

Anaheim, Calif.—Manv new engi-
neering and management concepts are
being pmm:md w  North American
Aviation's Autonctics Division in its
Mimuteman guidance and control sys-
tem program.

The innovations were made neces-
sarv by the rigorous operational require-
ments 1:]1pnwd hv the Air Foree for the
new  solid- PIL‘IPL“"HH [CBM, require-
ments more demanding than any pre-
viously applied to a weapon of Minute-
man’s complexity,

Minuteman must be dt‘siglwﬂ to re-
main on alert status continuously for
several vears, buried in  unattended
silos,  If launch authornzation comes,
the missile must be able to take off n
less than 60 sec. with a high prob-

ability of impacting on its intended tar-

get,

Minuteman represents a tradeoff. Air
I'orce is accepting a missile with a
smaller warhead than the Atlas and
Titan in returmn for a more reliable
[CBM which 15 far less expensive to
build, to install, to maintain in hard-
ened sites and with practicallv instan-
tancous reaction time,

To meet this challenge, Air Foree,
Space Technology Laboratories (which
provides technical direction) and Auto-
netics have introduced manv innova-
tions in the management and design of
the gumidance and control svstem.

Nominally, Autonetics is listed as an

associate contractor for guidance and
control.  Actually, it is responsible for
essentially all of the avionics equipment
in the missile except for the warhead
and a handful of resistors used in the
fusing-arming circuits.  This  includes
the flight control svstem, hvdraulic ac-
tuators used to deflect rocket nozzles,
hydraulic and electric power supplies
for each of the three stages, and all in-
terconnecting clectrical cables.

Autonctics also is responsible for pro-
viding nearlv all of the prelaunch check-
out equipment at each silo, except that
used to test the warhead.

Bv giving essentially complete avi-
onics responsibility to Autonetics, the
Air Forec sought to avoid subsvstem
interface problems which have occurred
m the past when manv subsvstem con-
tractors were involved. To Autonetics
compehtors this Minuteman avionics
package mayv seem like a juicy plum.
but it also means that almost any failure

which can be pinned on an avionic com-

New Systems Division

Autonetics has formed a Svstems Di-
vision to develop and manage major svs-

tems programs involving more than one
of its product (manufacturing) divisions.
The new group, headed by Robert L.
Olson, vice president, will perform a
function similar to that of the Minute-
man Systems Management Division (see
story) on other complex system programs.
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ponent is laid on the Autonetics door-
step.

The act of contracting with a single
company for a complex system does not
in itself climinate difficult interface
problems, particularly when the com-
panv is as large as Autonetics, with
about 34,000 me‘lm cs. Unless steps are
taken to provide internal direction and
integration, the interface problems are
onlv obscured from outside view until
1 CrISIS ATISCS.

Orginally, the Minuteman program
mvolved three separate Autonetics prod-
uct divisions. The Inertial Navigation
Division was responsible for design and
production of the gvro stabilized plat-
fnrm the Computer and Data Svstems
Division for the missile guidance com-
puter and automatic checkout equip-
ment: the Armament Control Division
for the missile flight control (autopilot)
and nozzle controls. Recently, the lat-
ter group has been transferred to the
Computer and Data Svstems Division
so that onlv two divisions presently are
involved.

To serve as project manager and svs-
tems cngineer, to integrate the efforts
of the thrr::: (now two) divisions, Auto-
neties created a new Minuteman Svs-
tems Management Division under E, N.
Ljunggren.

The division was given authority and
technical manpower but no manufactur-
ing facilities of its own.

Within Autonetics, the Minuteman
Division functions as a customer for the
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HOW MUCH

DIGITAL COUNTER SHOULD YOU BUY 7

COMPUTER MEASUREMENTE COMPANY
woniL TETEN UNFFEREAL COUNTER- TIMER

Oﬂém’ﬁmmymm/

You can't get stuck with more counter than you need when you
buy from CMC. Because CMC offers a wide choice of models with
numerous standard options, you get a counter suited to your
particular requirement. You don't pay extra for an instrument
loaded with costly features which may be unnecessary % such
as multiple period, memory, high crystal stability, inline readout

and remote programming, etc.

CMC offers solid state standard counters from dc to 1000 Mc with

CMC solid state
13 Mc universal counter-timer (Model 7278B)

gither vertical or inline nixie readout for low and high frequency
models alike. Dc and ac coupled input with 1 megohm input im-
pedance is standard in most models. Calibration, maintenance
and trouble-shooting operations are fast and simple with CMC
counters because all PC boards are plug-in design. A maximum
of five internal calibration adjustments makes CMC counters by
far the easiest o operate in this respect. The readout is integral

with the DCU and driver making trouble-shooling only a matier

:I( These Features are ALL Optional cn CMC Counters.

~
5 ] Extended Range to 25 Mc (option F—$200)

| [ 50400 cps operation (option G—3$75)

} [] Additional Readout Decade (option H—$155)
| [ 1 partin 10® per day crystal stability

| (option M — $325)

|

Have Our New Calalog?

Ask your representative or write to us
for a free copy of CMC's 20 page

1862 digital instrumentation cataleg,
describing the industry's most complele
line of solid state counters.

of a simple one-operation DCU replacement.

_______________________________________________________ —=
[ Inline Readout (option N1 —3$25 per decade) [1 Memory (option Z—5%25 per decade) }
(0 Multiple Period (option X) [ Rack Mount (option D — no charge) I
] Rear Input Connectors (option Y—$15) 1 Remote Program |
[] External Time Base, rear input (option R—$250—550 for |

(option W — $50) high frequency models) I
TYPICAL CMC SOLID STATE COUNTERS
=7 Range Function Frir,:a_ Model Range Function Fr’rne Model
1cps—1Me F $ 870 7048 de — 13 Mc UCT  $1.995 7278
1cps —1Me F-P 1,100 7058 1 cps — 35 Me ucT 2,550  729C
dec — 5 Me F-P 1400 7068 4. _ 1000 Me F 2,700  737C
do — 13 Mc F-P 1,825 078 {including heterodyne piug-in)
1 cps — 35 Mc E-P -E.EEID ?ug,_[: 1 usec fo 107 sec TIM 1,325 7568 3
do— 5 Mc UCT 1,550 7268 0.3 usecto 10°sec  TIM 1,580 7578
F = Frequency TIM = Time Interval Measurements
FP = Freguency-Period UCT = Universal Counter-Timer

l COMPUTER MEASUREMENTS COMPANY

A Divisfon of Paoific Industries, fne,
12970 Bradley Ave. * San Fernando, Calif. *+ Phone: (213) 367-2161 = TWX: 213-764-5993
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412L Search Radar De!wered to USAF

First AN/TPS-22 tactical long-range search radar for use with 412L weapon control system
has been delivered by Westinghouse Defense Center's Electronies Division to Seymour-
Johnson AFB, N, C, Radar uses an air-inflated “paraballoon™ antenna and inflated radome.
This permits it to be disassembled and transported in five trucks of size shown. Radar can
be set up and put into operation within six hours, Westinghouse says.

subsystems of the other participating
product divisions. But to the Air Foree,
the Minuteman Division 15 the svstem
supplicr and speaks for Autonetics on
the program, according to C, P, Ballard,
chicf engineer.

This division works with the Aiar
Force to establish over-all svstem specr-
fications, then in turn prepares specifica:
tions for all major subsvstems on which
the product divisions work., The Min-
uteman Division also prepares the over-
all plin of actiom, prepares proposals,
handles eomtract change notices, estab-
lishes and approves schedules and bud-
CEs.

Farly in the progrom, the Minuteman
Dwision purchased all high-reliability
components, inspected and assembled
them on printed circt boards which in
turn went to the product divisions for
insertion i their equipment. This was
done to assure a single controlled source
for all components and circuits. Once
the required standards had been estab-
lished, this funchion was tumed over
to the Computer and Data Svstems
Division, which now performs the same
function for both itself and the Iner
tial Navigation Division on the Minute-
man program.

Additionally, the Minuteman Divi-
sion conducts over-all engincening sys-
tem tests to assure that speciheations
are hemg met m the Autonetics plant,
at the Atlmtic and Pacihe Missile
Ranges, and at the missile sites.

To carry out this mission, the
Minuteman Division has about 1,600
emploves of whom more than half are
professionals.  Of this total, about 25%
perform off-site engineenng and logis-
tics functions at the missile ranges or
bases. Although the bulk of the per-
sonnel doing systems engineering  was
drawn from the participating product
divisions, other personnel came from

. a
B

e

clsewhere in North  American.  Tor
mstance.  Ballard  came  from NANS
Space and Information Systems -
vision, while Ljunggren came  from
corporate headquarters,

The division’s responsibilities also -
clude arcas of Ancgrained detail which
normally would not be assigned to a
management division but which Auto-
netics President John R, Moore strongly
feels must reside there if adequate con-
trol is to be exercised.

For example, the Mmuteman 1Dhi-
vision is responsible for issuing hists of
approved components which the prod-
uct division cngincers are allowed to
1sc.

It standardizes the dimensions of
printed circnit boards used in all sub-
systems, establishes  parts  apphcation
standards to assure that the same de-
ratings arc usced by all designers working
on the project.

In the near future, cven more rigor-
ous controls will be introduced, accord-
ing to Ballard.  Tor example, the
product division purchasing depart-
ments will be prohibited even  from
ordering non-approved  parts  without
specific anthorization from the Minute-
man Division. Also, drawings can not
be released for production without its
approval.

Ballard concedes that this sort of
authority does not breed popularity,
But he savs that these constraints are
accepted by the operating divisions as
necessary to achieve over-all program
objechives.

This division also does a  small
amount of in-house design on special
aitborne  instrumentation required  for
fight tests, or special checkout equip-
ment needed for enginecring tests. But
the manufacture of such equipment is

4

TV Camera Used in Towed Target Tests

Closed-circuit television camera has been mounted on a Gloster Meteor TT-20 jet to
monitor performance of Del Mar towed target system during evaluation tests under way at
Roval Aarcraft Establishment, Boscombe Down, England. Camera umt, manufactured by
EMI Electronics, Ltd., is mounted aft of the cockpit canopy and is powered by 12-v.
battery. Receiver is mounted in front of the navigator, who also operates the target winch.
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and the result of that
experience is visible in

the great new DC=-8F
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Douglas transports have been the finest of their time for military air logistics

and commercial transportation for 30 years. Here are a few reasons why:

Ruggedness—DC-3s and C-47s more than 25
years old are still flying regular schedules. DC-8s
are providing airlines with utilization rates as high
as 12 hours a day. The productivity of Douglas
military and commercial transports has been
unmatched.

High performance—DC-3s, DC-6s and DC-7s
were the fastest transports of their eras. C-124s
and C-133s are both weight-lifting champions.
The DC-8 has flown higher, farther and faster
(actually exceeding the speed of sound) than any
other jetliner.

Versatility— Witness the capability of C-124s
supplying ““Dew Line”" stations and making air-
lift drops at the South Pole...the C-133 trans-

DOUGLAS BUILDS GREAT TRANSPORTS

DOUGLAS

porting ICBMs whole and carrying freight in
bigger chunks than any other aircraft...the mag-
nificent performance of C-47s flying “the hump”
during World War II...the workhorse depend-
ability of C-54s and C-118s during the Berlin
arrhft. And take note that the new DC-8F “Jet
Trader’ can be converted to any of 12 configura-
tions in less than 2 hours.

Ewvery Douglas transport is designed and built to
endure conditions far beyond any it is ever expected
to meet. That's why a large proportion of the
13,000 Douglas transports which have been flying
through all emergencies for years past will still be
flying for many years...and you can expect even
greater things from future Douglas transports.

i

( AIRCRAFT OIVISION




Pick the
amplification
you want-

DG-9KG

oscillograph

INPUT SIGNALS SIMPLE...OR SOPHISTICATED?

Now you can “‘custom-ht'’ cthis 6- to 24-channel high frequency
“650 Series'' Sanborn recording system to your individual
recording requirements — with a choice of four different 6- or
8-channel amplifier modules. Each unit has complete circuictry
from signal input to optical galvanomerer output terminals,
individual channel amplifiers and galvanometer marching net-
works on plug-in cards, and a common power supply for all
channels. One, two or three ampliher modules, each occupying
only 7" of panel space, may be combined with the 650-100
Recorder to provide 6 to 24 channels of direct readout recording
over 8" amplicudes. System response — with a single set of
galvanometers — is DC o 3 KC over full scale, DC to 5 KC
over 4" amplicudes.

Systems using any of the four 650 Series” amplifiers have
linearicy 1149 of full scale, identical frequency response char-
acteristics, low noise and drifc, and high gain stabilicy. The
amplifiers differ mainly in sensitivity, input characreristics,
additional front panel controls and price. For high gain carrier
amplification of transducer outputs as low as 50 uv rms, with
4.5 to 5 volts — 20 KC carrier excitation, the Model 658-1100
amplifier provides maximum versatility, General purpose DC
amplification is available with the 658-3400 amplifer, which
has a max. recording sensitivity in the system of 2.5 mv/inch
and provides foating and guarded inputs. Models 658-2900
and 2000 provide maximum sensitivities of somwv/inch and
0.5 volt/inch, respectively,

For complete specifications and rechnical application help, eall your nearby
Sanborn  Induscrial Sales-Engineering  Representacive; offices chroughout
che US., Canada and forcign councries. Ask him for a copy of the complete
Industrial Caralog — covering oscillographic, X-Y, magnetic tape and
event recorders; daca amplibers; cransducers; related instruments.,

INDUSTRIAL DIVISION

SANBORN GOMPANY

WALTHAM 54, MASS,
A subsidiory of Hewlett-Pockard Company

for this flexible

Sanborn optical

farmed out to another division or con-
tractor.

One of the important potential ad-
vantages of a digital computer over the
analog tvpe used for guidance in early
ballistic missiles is fexibility—the abil-
ity to handle a varicty of different
problems,  But little use has been made
of this inherent versability in ICBMs
prior to Minuteman, except to permit
rapid change of targets bv changing
storcd computer program constants.

While the guidance computer plavs
a cntically important mission role, o
previous hallistic missiles this role has
been a bnief one lasting onlv duning two
or three minutes of powered flight, plus
brief perinds of operation on the ground
when  the computer was undergoing
checkout.

Prelaunch Testing

To perform prelaunch testing of the
missile’s guidance and flight control svs-
tems, previous ICBMs have required
separate ground-based equipment. This
equipment, usually digital in operation,
also had an important but brief role
which ended when the missile was
launched.

In the design of the Hound Dog air-
to-surface missile, Autonetics frst tried
the idea of designing the missile’s guid-
ance computer so it could serve a dual
function, being used also to test the
aver-all guidance svstem prior to launch.

This same concept has been applied
to the Minuteman, with several import-
ant advantages. The cost and com-
plexity of the silo installation is greatly
reduced. The missile-borne computer
15 continuously exercised, without ad-
verse effect on operational life time. If
a poor quality component has slipped
through the elaborate reliability screen,
it 15 far better that it produce a random
failure duning peacetime than dunng
critical moments prior to missile launch.

To provide this added capability in-
creases the weight of the computer by
less than 6 1b., or about 10%. DBut
this greatly reduces the number of svs-
tem wires which otherwise would have
to be brought out through the umbili-
cal, resulting in an over-all weight sav-
ing in the missile.  Where the Atlas
and Titan umbilicals have several
hundred wires, the Minuteman con-
tains a total of only 46, Aviarion WeEk
was told.

At every stage of checkout, the digital
computer serves as the Minuteman's
communicator with the outside world.
During the missile assembly, it is used
to check out each stage, including tests
of the nozzle control unit, flight control,
staging deviees, mertial components and
other clements of the svstem, according
to Dr. W. L, Morris, computer project
CNEINCCT.

When the Minuteman is istalled in
the silo, the computer takes over the

Position Display for General Aviation Aircraft

Pictorial display for general aviation aircraft, called Flitehx 2, gives pilot continuous indica-
tion of aircraft position with respect to selected aeronauntical chart, New display sells for
$2,250, measures 9 x 7 x 21 in., and weighs 71 Ib., including remote transistorized avionics
package measuring 8 x 6 x 4 in. Power consumption is 1} amps at 28 vde. or 3 amps at
14 vde. Display obtains signals from aircraft’s omnirange (VOR) and distance measuring
(DME) receivers. Manufacturer: ACF Electronics Division, ACF Industries, Paramus, N.].

routine testing and calibration, Finally,
at launch tine it performs the count-
down tests and initiates the flight pro-
gram, After launch, the computer
switches modes and carries out naviga-
tion calculations,

Computer Functions

Where previous ICBMs have required
a scparate signal conditioner to convert
auidance computer signals into a fornn
suitable for operating the flizht control
svstem, this function also is built into
the Minuteman computer, making it
a triple-function device.

The computer determines when stag-
ing should occur, issues cutofft com-
mands, and finally determines when
the third stage should be cut free for
the warhead to hit the intended target,
according to Morns,

The missile computer performs two
tvpes of system checks. One, which it
conducts continuouslv when the mis-
sile 1s on its normal alert status (ready
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for launch within 60 sec.) is a qualitative
check to assure that all subsvstems are
functioning.

Periodicallv, a more rigorous ¢quan-
titative check is conducted by the com-
puter which includes mecasurements to
determine how well cach element s
operating and whether there has been
anv degradation in performance.

For example, where the routine check-
out merely introduces a signal into the
flight control amplifier to determine
that each nozzle actuator moves in the
proper direction, the periodic quantita-
tive test measures the response time of
the actuators as well.

During this checkout, the computer
also automaticallv recalibrates clements
such as gvros or accelerometers which
might have drifted slightlv since the last
check, The results of all measurements
are printed out for subsequent analvsis.

Because the computer of the Minute-
man performs the checkout, 1t 15 neces-
sary to provide some external means to
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Why

...and five reasons why it will pay you to know!

The Control Data 1604/1604-A Computer, demon-
strated a leader in a competitive and demanding field,
continues to prove its ability to scientists and engi-
neers as the computer to solve their problems, and
to management as the computer to help maintain
their profit. Here are the reasons why!

RELIABILITY: The 1604/1604-A continues to log
an unusual history of “uptime.” Why? The people
from Control Data have been making computers for
a long, long time. Their experience, their reputation
are built into every Control Data computer. Your
confidence has been their objective, your demands
have been their guide. This 1s why the 1604/1604-A
proven records set a high standard of performance.

SOFTWARE: With the Control Data 1604/1604-A

Computer come proven programming systems that
grow with your needs: These systems include PERT «
COBOL*+« CODAP+«CO-OP MONITOR « LINEAR
PROGRAMMING « ALGOL* « FORTRAN 62

* FORTRAN 63%.

These systems will also be compatible with the
3600 Computer. Additional, proven programming
systems (including JOVIAL) are available through
the Co-op users organization.

SERVICES: A wide range of proven services come
with the 1604/1604-A. These include Programming
Assistance * Programmer and Operator Training
e Programming Systems Improvement « Installation
Check-out = Post Installation Assistance = System
Analysis = On-site Customer Engineering,

APPLICATIONS: The power, versatility and use-
fulness of the Control Data 1604/1604-A Computer
are demonstrated by the many users who rely upon
its proven problem-solving capabilities. Real-time,
on-line data reduction/data acquisition, large-scale
problem-solving, large-scale data processing, bio-
medical and institutional research, weather predic-
tion, oceanography, petroleum reservoir analysis, and
flight simulation to name a few. Names of these
satisfied users are available to you through the Con-
trol Data office near you.

LOW-COST: The Control Data 1604/1604-A is
available today at an amazingly low cost. With its
proven performance, programming systems and serv-
ices, the Control Data 1604/1604-A offers the most
computer for the least dollars spent.

rs prefer the Control Data 1604 /1604-A

These are the main reasons why so many compulter
users prefer the Control Data 1604/1604-A. To learn
more about how the 1604/1604-A can solve your
computing problems now, contact the Control Data
representative nearest you.

A varllaahle fn early 1963,

Offices: Albuquergue » Beverly Hills « Birmingham = Boston « Chicago »
Cleveland « Dallas » Dayton = Denver « Detroit « Honolulu = Houston «
Ithaca = Kansas City = Minneapolis « Newark « Orlando = FPalo Alto
= Washington, D.C. « Toronto » Bad Homburg « Zurich

CONTROL DATA

S100-34th Avenue South
Minneapohs 20,

Minnesota CORPORATION




Twist Gyro

Solid-state twist gyvro, new type of angular
rate sensor, uses tiny cvlinder of piczoelec-
tric ceramic excited by d.c. and high-fre-
quency a.c. voltage, which causes diameter
of cvlinder at each end to expand and con-
tract out of phase with each other. If cylin-
der is suspended from non-vibrating node
half way along its length and rotated about
its sensitive (longitudinal) axis, the two ends
of the cvlinder will twist proportional to
.mguLlr helumh of the cylinder, New twist-
ing gyro, which resembles earlier vibrating
gvros, was developed by Westinghouse Re-
search Laboratories; is being refined by Wes-
tinghouse Air Arm Division under USAF
Aeronautical Systems Division contract.

assure that the computer itsclf is fune-
tioning properlyv. This requires only two
small checkout pancls at the silo.

However, Ballard savs that Autonctics
has devised an improved version of the
ruidance computer, which mav be in-
troduced in later wings, which could
climinate practically even tlhis modest
amount of checkout equipment now in
the silo.

The Autonetics reliability  program
for the Minuteman 15 an mnovation n
terms of the scope and attention to
small detail. Some critics charge that
the Autoneties rehability program  has
been extremelv cxpensive, but even
thev concede that the missile’s opera-
tional requirements far exceed anvthing
which industry has previously th|:+:‘111|‘.-[£:{'|
to meet.

Where the AN/ARN-2IC Tacan
navigation set with 1,010 component
parts has to exhibit a mean-time-be-
tween-failure (MTBEF) of 150 hr., the
specihcations for the Minuteman guid-
ance and control system, containing
about 26,000 components, call for an
MTBF of 1,700 hr. for Wing 1 missiles
and about 6,700 hr. for later wings.

It is only fair to point out, however,
that the Tacan set must exhibit its 150-
hr. MTBF while being subjected to
rigorous  vibration and temperature
cyeling, while the Minuteman system is
tested in the air-conditioned comfort in
which it will live except for the last
several minutes of its lifetime, The Au-
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tonctics  system  also undergoes tests
which simulate this rigorous environ-
ment.

To demonstrate an MTBF of 6,700
hr, would require that Autonetics test
its svstems 24 hr, a day for nearly nine
months, a luxury that a high-priority
program of this ty pe can not afford.

Instead, Autonetics and the Air Foree
depend upon a more limited system test
period, in which the equipment must
operate for 250 hr. without failure,
backed up by a calculated NMTBF which
is based on extensive life test data on
every component used and controls
which assure uniformity of components.

Company experience with the Hound
Dog indicates that such calculated val-
ues of MTBF are pessimistic by a factor
of at least 4:1 and perhaps by as much as
10:1 in a silo-tvpe environment. Re-
centlv, Autonetics shipped three Min-
uteman systems to Cape Canaveral
which had undergone more than 1,000
hr. of operation without a single failure.

To achieve the specifhied longevity
and relhiability  required cmnpﬂnenta
having an MTBF roughly 100 times
better than the best available compo-
nents on the market at the time the
Minuteman program was launched.
Autonetics  therefore  launched  its
“cradle-to-the-silo”  reliability  program
which started back at the source of
supply. Component suppliers were care-
fullv screened and culled on the basis
of extensive life tests of their best
components, and finally about 20 com-
panies were sclected to participate.

Each of the selected manutacturers
agreed to set up separate white-room
tvpe manufacturing facilities and elabo-
rate, tightly enforced qualitv controls.

Component manufacturers, working
with Autonetics, launched investigations
to determine the basic faillure mecha-
nisms in their components and to devise
cures. Automatic test cc}uipmcnt wis
used to assure that each component
would be subjected to identical tests
at the component factorv and at Auto-
netics. Each component was given an
individual indentihcation number so
that its subsequent performance could
be correlated with original character-
istics (AN Dec. 12, 1960, p. 99).

This Autonetics rehiable components
cffort has produced rnpples far bevond
the Minuteman program. Component
manufacturers have been free to offer
similar qualitv components to  cquip-
ment designers on other demanding pro-
grams. This in turn has al}nrrad noen-
participating component manufacturers
to set up similar facilities and tech-
niques to meet the competition. The
net result has been a gencral improve-
ment 1n the quality “of components
available for high-reliability defense and
space projects.

Within Autonetics design  groups,
over-all system relability figures were

broken down into figures for major
subsystems, and then down to the indi-
vidual module or circuit. From data
obtained m hife tests on components,
design standards were established to tell
individual designers what failure rates
could be expected for each type com-
ponent under different stress conditions,
Designers were required to analyvze each
circuit in detail to take account of
possible drift in component parameters
over a penod of several years.

While these pm{,ulnru are familiar
to other compames working on demand-
mg defense and space pn:-i::r;ts and not
original with Autonetics, the Minute-
M |'.IC rfﬂﬂ 1N:ANnce Tﬂf.lll]-.l'fﬂ'lf_'n ts dE'
manded a rigor found in relatively few
programs.

The evidence to date suggests that
Autonetics’ effort in reliability has paid
off quite successfully, Minuteman has
racked up an impressive record duaring
the usuallv troublesome period of re-
scarch and development flight tests.

Out of 21 attempted Minuteman
launches to date, 15 are listed as com-
pletely successful, three as partial suc-
cesses and three as failures. Autonetics
has been tagged for roughly half of the
malfunctions.

In at least one instance, the trouble
was traced to circulating currents due
to poor grounding which resulted from
nearby thunderstorms. It has not been
firmly established whether trouble oc-
curred in Autonetics equipment or in
special flight test instrumentation.

Naturallv, Autonctics does not wel-
come l:rmng blamed for a failure. But
Ballard points out that the “law of
probabilitv” is working against it be-
cause roughly 99% of the components
in the entire Minuteman are in the
Autonctics svstem.,

(The second and concluding article
in this two-part scries, describing tech-
nical details of the Minuteman guidance
and control svstem, will appear in a sub-
sequent issuc of Aviarion WEEK.)

& ""'"1' =

Torque Screwdriver

Micrometer adjustable torque screwdriver,
designed to release antomatically when pre-
selected torque s reached, is available
either in ounce-inch or pound-inch models.
Manutacturer: Proto Tool Co., 2209 Santa
I'e Ave.. Los Angeles 54, Calif.
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Laser Radar Now Being Developed |

To Track S-66 Satellite Next Year

Moorestown, N. J.—An optical maser
il.m_rj radar designed to track satellites
15 under development here by Radio
Corp. of America's Missile and Surface
Radar Division, The new radar 15 ¢x-
pected to be able to track the S-66 satel-
lite scheduled for launch next vear into
a G00-mi. orbit by the National Acro-
miutics and Space Administration.

The experimental laser radar 15 part
of a comprehensive optical maser pro-
eram m several RCA divisions which
ranges from basic research m laser ma-
tenials  through  speaihic mihitary  and
space applications. lixamples are:
¢ Cathode-luminescence pumping, un-
der mnveshigation by the RCA Rescarch
Laboratorics and the Electron Tube
Division, which mav offer two import-
ant advantages over presently used Hash
tubes. One 1s a much narrower spectral
output which, if it can be matched to
the required exatation wavelength of
the laser material, will provide more effi-
cient use of pump energy. The other
advantage 15 the ability to control the
waveform of the pump by means of a
grid where modulation or waveform
a:{:-:]ing 15 desired.
¢ Semiconductor pump source, based on

recent discovery by Lincoln Laborato-
rics that voltage applied to a gallium
arsenide  crystal produces  an intense
emission of infrared encrgy at 8,600
angstroms wavelength, RCA Laborato-
ries is investigating ut]‘lLr materials, such
as galllum phosphide, which cmit at
shorter wavelengths into the visible part
af the spectrum.
¢ Battlefield ranging systems using las-
ers are under development by RCA's
Airborne Communications and Controls
Division, Burlington, Mass. These will
use rubw Enstlls m a “Q-switch” con-
figuration to generate a single 0.1 mi-
crosecond 1111]5:.' with an imstantancous
power of more than one megawatt.

The ground-based laser radar to be
used for satellite tracking will use a
crvstal of neodvmiume-activated caleium
tungstate. In the initial model, the laser
is expected to develop a peak power of
about one megawatt with a one micro-
second pulse duration and a pulse repe-
tition rate of 200 per second.

Using a lens to focus the emitted
laser encrgy 15 expected to give a beamn

u. idth of about two |111|]|rh:|1 ms (roughly

{ deg.). A separate receiving antenm
wi]l be used with a m]lttting aperkure
of 5 in.  When used against a target
cquipped with a 2-m, comer reflector,
the new radar is expected to have a
range of 10 mi., an angular accuracy of
(.1 milhiradian and a range accuracy of
150 ft., according to A. |. Talamini of

RCA’s Missile and Surface Radar Divi-
51011,

An mmproved version of the laser ra-
dar 15 expected to have a peak power
of 10 megawatts with a pulse repetition
rate of 1,000 per second and use a 20-
m.-dia. receiving antenna, An improved
lens 15 expected to reduce beam width
to 0.5 mulliradians, permitting a range
of 70 mi. on a single pulse basis against
a target cquipped with a 2-in. optical
corner reflector. Range accuracy of 6 ft.
and angular accuracy of 0.02 millira-
dians are design objectives.

To enable the laser radar to track the
5-66 satellite at 60O0-mi. altitude, t]'w
satellite will be outhtted with 35 sq. i
of optical comer reflectors.

The equipment will use many con-
ventional radar-tvpe  circuits, such as
range tracking circuits, while the angle
crror sensing cireuit will be the optical
cquivalent of a simple monopulse radar
receiver, according to Talamini.

There are many unknowns in the
propagation of coherent light, which
so far as is known is a recent man-made
citect not produced in nature. The
RCA experimental laser radar is ex-
pected to be a valuable tool for investi-
gatmg these unknowns.

Talamim said that classical optics
theory permits prediction of effects for
relatively broadband, broadbeam radia-
tion, but it is not known if this theory
15 uqual!x applicable to narrow-band,
narrow-beam coherent radiation,

Because of the low power and ex-
tremely high frequency of laser emis-
sion, the classical cquations for effective
transmuission range may not apply. Un-
der these conditions, the small number
of quanta (photons) available is insuffi-
cient to represent a smooth sinusoidal
vanation and mayv occur as bursts with a
certain amount of randomness which
resemble quantum noise, making it diffi-

cult to discriminate between signal and
noise, Talamini said.

RCA plans to use the experimental
laser radar to study atmospheric bend-
ng, back scattering, scintillation and
polarization as well as the effect of am-
bient sunlight. These cffeets could turn
out to be real problems or useful aids in
discriminating between target reflected
cnergy and hJELgrmmL[ NOIse,

BL(.mw of the extremely  narrow
beam width of the Taser emission, it
often will be smaller than the target it
illuminates.  Under  such J:.mlditmm
energy attenuation will be a function of
the square of target distance rather than
the fourth power of range as with con-
ventional radar, giving laser radar an ad-
vantage for tracking.
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\EW FLEXIBLE
PEHMANENT

SILICONE
RUBBER

ADHESIVE
SEALANT

READY-TO-USE

|
GENERAL &% eLecTRIC |

seal melal joints, ® seol leaks
sheat work ® use ot odhesive
insulate wiring for pre-fabricated

and terminals stlicone rubber

For a thousand jobs, just squeeze
it on and it's on to stay! No pre-
mixing or priming. RTV-102
silicone rubber adheres to almost
anything — glass, metal, plastics,
tile, wood, silicone rubber. Sets in
minutes, cures in a few hours, forms
a resilient rubber that never dries
out, cakes or cracks. Resists mois-
ture, grease, weathering, many
chemicals, and temperatures from
—T75°F to 500°F.

RTV-102 won't sag on vertical
surfaces, can be smoothed over
large areas, “gives” with vibration
and flexing. For free evaluation
sample plus technical data, write
on your letterhead describing your
application to Section 11070, Sili-
cone Products Department, General
Electric Company, Waterford, N.Y.

GENERAL @D ELECTRIC
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A window thats for the birds...

The successful bird impact test of an unheated, all-plastic transport alrcraft cockpit window, in the ex-
treme cold of high altitude flight, has been credited to Swedlow, Test conditions simulated 30,000-40,000
ft. cruise altitude, —85° outside air temperature and +70° cabin temperature. Then rapid descent to
10,000 ft. and 420 mph impactof a4 |b. bird. Only minor damage amounting to slight spalling of the plas-
tic around test frame mounting bolts resulted. Swedlow applied ingenuity developed this new, safer,
lighter weight, low cost panel, Swedlow

can solve your problem, too, making proven @ SWEleW Inc

plastics do new things. Write or telephone 8986 Bandini Bivd, Los Angeles 22, California. « RA 3:3211
i.ﬂljﬂy' for complete technical information. AIRCRAFT TRANSPARENCIES » REINFORCED PLASTICS » THERMAL COATINGS

n

Outer ply of 12" thick Swedlow mulli-axially stretched acrylic, four alternale inner-
plys of 4" stretched acrylic with newly developed §53330 Casfable Inneriayer.

,-E-E FILTER CENTER :rl

» Microcircuit Techniques Merging—
Rivalry between thin film and semicon-
ductor microcircunitry techniques for in-

dustry acceptance may ease as compa-
nies merge the two tcthmqucs to take

advantage of the inherent advantages of
cach (AW Mar. 19, p. 55). One straw
the wind is the fact that Fairchild Semi-
conductor Division, a pioncer in semi-
conductor microcircuitry, now is seck-
ing thin flm engineers with the
abjective of combining both techniques.
Texas Instruments and Westinghouse
Illectric, two other semiconductor mi-
crocircuit pioneers, also have in-house
thin ilm capabilitv. Svlvania Electric,
which has publicized its thin film ac-
complishments, scon will announce
epitaxial semiconductor microcircutry
with operating speeds far above any-
thing now on the market, Motorola 15
another irm with strong capabilities 1n
both techniques.

» Fewer IRE Conventions—Number of
technical conventions sponsored or co-
sponsored by Institute of Radio Engi-
neers during the next six months totals
26, a decrease of about 15% from the
number it sponsored during the same
six-month period two vears ago.

» RADC Tests Angular Diversity—FEFx-
periments intended to determine the
possible advantage of using angular di-
versity to obtain more rehiable tropo-
sphere scatter communications are under
wayv at the Rome Air Development Cen-
ter, Transmission terminal consists of
a 25-ft.-dia. parabolic reflector contain-
mg seven feed horns, each powered
by its own transmtter, which produce
seven  beams, cach emanating at a
slightly different angle, Receiving ter-
minal consists of two phvsically sepa-
rated antennas, each with seven feed
horns and using low-noise parametnc
amplifiers. Equipment was developed

by ITT Federal Laboratories.

» Molectronic Factory Planned—\West-
mnghouse Flectric will build a 90,000-sq.-
ft. facility near Baltimore to manufac-
ture monolithic semiconductor micro-
circuitry, with operation scheduled to
begin in the spring of 1963, Activitics
furmulg. carried on at the Air Arm Di-
vision and the Semiconductor Dept. in
Youngwood, Pa., will be consolidated
at the new hmhh Emplovment initially
is expected to total several hundred.

> NRL Develops Ultraviolet Laser—
Naval Research Laboratory scientists
report they have achieved laser emission
at a wavelength of 3,125 angstroms
from gadolinium-activated silicate glass,
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Multiple winding of coils is one of the procedures used by Wheeler in its unprecedented facility for
the continuous praduction of high reliability transformers.

IDENTICAL TWINS
OR

IDENTICAL THOUSANDS

Wheeler's family of Minuteman high reliability transformers

Regardless of quantity, Wheeler's new controlled-environment facility produces
identical high reliability transformers. For instance, completely homogeneous trans-
formers with an objective failure rate of .001% per thousand hours with a 60%
confidence level are now being made for the U.S. Air Force Minuteman Missile. Dust,
humidity, and temperature are regulated and monitored; exacting specifications and
controls govern all processes from raw materials to packaging.

SPECIAL PRODUCTION METHODS — A special method of simultaneous multiple coil
winding guarantees precisely the same number of turns and the same winding length
on each coil, thus assuring accurate margin dimensions. This method permits a single
insertion of inter-layer insulation in all the windings at once, greatly reducing possi-
bility of contamination from handling many separate sheets of insulation. Improved
anchoring of lead exits contributes to consistent production of identical units, Solder-
Ing 1s done by NASA-certified solderers to sustain highest quality.

EXACT REPEATABILITY ASSURED — Every operation in manufacturing, testing, and
quality control is detailed in writing and carefully followed by every operator to
achieve exact duplication. Documentation of each step immediately pinpoints any
discrepancies.

Fnrltransfnrmers of the highest reliability, produced under the most exacting specifi-
cations, contact Wheeler. Our exceptionally well-qualified engineers will skillfully
interpret your requirements.

Transformers, Power Supplies,
Communications Equipment,

—7 IEI.' TIRONIC
— COMPAMY Approved Environmental

g .Ehws.fnn of Sperry Rand Corporation Test Facilities.

-r ™
lllllll

150 East Aurora Street, Waterbury 20, Connecticut « Telephone: 754-5191
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the NEW

BETA-BOLT

"SIXCES RECESS™ USED ON
COUNTERSUNK AND PROTRUDING HEAD

with the “SIXCES' RECESS”

The Beta Bolt...an excellent fastener for blind or
close-out applications in wings, vancs or other
restricted structural areas. This 3-piece fastener as-
sembly has excellent mechanical strength values,
exceeds Mil Specs for vibration resistance because
of its indented locking method and withstands
acoustical test levels to 160 decibels. Shanks are
ground to insure a uniform tightness in non-hole
filling applications.

Three head styles are offered: an ANSOY csk to
permit direct substitution with similar headed blind
fastencrs, a compact ¢sk for use in thin gauge ma-
terial and o protruding style designed for minimum
protrusion. Nominal shank diameters range from
5/32 thru 3 8 while a salvage oversize | /64 scries
15 also available. Grip lengths are in 1,16 incre-
ments with an additional built-in 1 /32 grip for un-

SMOOTH ROUND END IDENTIFIED

WITH HS @

tensile ) and A-286 configurations. Other Beta Bolt
series in 7075-T6 aluminum alloy, titanium and
other temperature resistant and strength alloy are
nearing the production stage.

Simple Adaptor and Torque Driver tooling when
combined and fitted straight and 90° standard
power screwdrivers, engage the unigue “'sixces”™ re-
cess to install the Beta Bolt with a considerably less
end load exertion by the operator than normally
required to install conventional recessed fasteners.

Write for our new twelve page brochure describing
the Beta Bolr, ity streneth characeeristics, how it
works and the installation methods used.

the same host matenal previously used
with other rare earths to obtain emission
in the infrared spectrum. New laser,
operating at room temperature, gives
55-angstrom-wide luminescenee  emis-
sion which peaks at 3,125A.

> AFCRL Captures Lightning Strokes—
Air Force Cambridge Rescarch Labora-
tories has successfully “captured” two
lightning strokes by bringing them
down 1,500 ft. of wire carried aloft by
ship-launched rockets during a squall in
the Caribbean. Each of the two light-
ning strokes vaporized the wires, but not
before AFCRL scientists made measure-
ments indicating they had generated
currents of 30,000 amperes. The ex-
periments are part of a program to learn
more about verv low frequency (VLF)
radio signals generated by lightning
strokes and to investigate possible usc of
the ionized path produced by the vapor-
ized wire to serve as an antenna for VLI
signals.

> USSR Uses “Knife-Edge” Effect—
Soviet Union reports that it has “de-
veloped and successtully put into prac-
tice the basis of a theorv for the propa-
gation of ultra short radio waves in
mountains. It has been confirmed that
radio waves, coming into contact with
the tops of mountains, skirt around
them. This makes it possible in certain
enclosed spots, without expensive re-
transmitting stations, to recewve long-
range 1adio and television broadcasts.”
The technique has been “successfully
and economically exploited in a wide
network of mountainous radio relay sta-
tions,” the USSR reports. The Sovicts
are not clear whether they lay claim to
having discovered this principle which
has been widely known for some vears
in the U.S. as the “knife-edge effect.”

City—5%134,445 contract to develop ex-
penimental Tacan station ground trans-
mitter incorporating feedback tech-
niques to improve performance, from
the Federal Aviation Agency.

e General Electric, Technical Military
Planning Operation  (Tempo), Santa
Barbara, Calif=5249,345 contract from
AF Electronic Svstems Division for
studies on information processing in
command and control.

e Lear Siegler, Inc., Instrument Divi-
sion, Grand Rapids, Mich.—5525,510
for minature attitude indicating svs-
tems for use on IF-105s, from USAIs
Aeronautical Svstems Division,

e National Cash Register Co., Dayton—
$98.000 contract from Aeronautical
Svstems Division for simulation and
cvaluation of various speech recognition
techniques, in cooperation with Digital
Voice Communication Laboratory of
AF Cambridge Research Laboratories.
e General Precision, Inc,, Link Division,
Binghamton, N. Y.—for a "[IFringecount
gommet,” an electro-optical instrument
capable of measuring angles to within
0.1 second of arc, cquivalent to being
able to aim a radar beam to within two
feet of a satellite at an altitude of 1,000
mi. Contract 15 from NASA's Marshall
Space Flight Center.

AIRFRAMES

METHODS AND EQUIPMENT.

CONTRACTORS RELY ON

LAVELLE SHEET METAL WELDMENTS AND ASSEMBLIES

FOR SPACE VEHICLES AND MISSILES » JET ENGINES AND

¢ ELECTRONIC SYSTEMS AND GROUND SUPPORT

FACILITIES ARE PRODUCED TO EXACTING SPECIFICATIONS BY

CERTIFIED CRAFTSMEN EMPLOYING GOVERNMENT APPROVED

-rll--'II-r-'Il
]

MAJOR

LAVELLE

Ai-séear

2600 WEST Z247TH STREET * TORRANCE * CALIFORNIA

expected variations in work thickness. Beta Bolts It was extensively investigated several

are offered in alloy steel (180,000-200,000 psi

hﬂw '.f wnr#s..l

‘I INSERTED IN HOLE 2 AFTER I:‘

— MINIMUM SIZE
TAOOLING

A SPLINE END
- OF CORE BOLT

TORQUE-OFF GROOVE
OF CORE BOLT

———

— INTERNAL RECESS
ACCOMMODATES
GRIP YARIATIONS

HEAD ERD p}
OF CORE BOLT-

ULL-UP STEM

AFTER |

EHEAH-EIl FF

BECAUSE OF THE AFTER PULL-UP

"SINCES RECESS™

TOOLS CAN BE USED / L) “_ PORTION OF
ON ALL HEAD TYPES > CORE BOLT

, SPLINE END SHEARS
THE SAME INSTALLATION — OFF FROM THREADED

.

—UNDERCUT OF HEAD

we LTI

wed [ TTTTTTTLTETTLCLLLTLLT

PREVENTS COLLAR
FROM FLARING
AT ITS BASE

vears ago by the National Bureau of
Standards, which subsequently reported
its indings.

» Call for Naccon Reports—Prospective
authors who would hke to present
reports at the 1963 National Acrospace
lllectronics Conference  (Naccon) in
Davton, May 13-15, should submit 500-
word abstracts and biographical data by
Dec. 1 to Dr. Walter L. Knecht, 1309
Shawnee Drive, Yellow Springs, Ohio.

> Signed on the Dotted Line—Major
contract awards recentlv announced by
avionics manufacturers include the fol-
lowing:

e Ford Motor Company’'s Aeronutronic
Division, Newport Beach, Cahf.—Air
Force contract to investigate ophimum
methods for displaving battle damage
information, sponsored bv Rome Air
Development Center,

® Maxson Electronics Corp., New York

e
e

TITANIUM = ALUMINUM  MAGNESIUM NICKEL ALLOYS.

Write for brochure detailing Lavelle quality controlled services:
engineering * production planning +« tool making * sheet metal

forming » welding » machining » metal preparation and finishing.

Z Jaellle s

LAVELLE AIRCRAFT CORPORATION » NEWTOWN, BUCKS COUNTY, PA.

Between Philadelphia, Pa., and Trenton, N. J.
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Wide-Angle Camera Records

Atlas Booster Separation

Wide-angle camera, mounted externally on an Atlas missile
launmched recently from the Atlantic Missile Range, photographed
a S5U0-mi. view of the earth’s curvature. Booster, foreground, is
shown just prior to separation. Bottom left, smoke and Aame par-
tially obscure aft section of booster., Separation is completed,
bottom right, sustainer engines continune to fire. White dots
(npper lett) are reflections on guartz glass through which photos
were taken, Camera, ribht, 15 ¢jected from Atlas in Right using
a paraballoon unit. The wide-angle camera in housing can be
recovered on land or water.
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SPACE TECHNOLOGY

Large Graphite Nozzle Cylinders Formed

By Donald E. Fink

New York—Four graphite cylinders,
large enough to form nozzle liners for
National Acronautics and Space Ad-
ministration’s  proposed 260-in. sohd
rocket motor, have been fabricated by
Union Carbide Corp.'s National Car-
bon Division,

Cylinders will measure 103 in. out-
side diameter, 34 m, mside diameter
and 70 in. long when they complete the
cool-down phase of the 12-week bake
process carly in November.

New facilities, recently installed at
National Carbon's Niagara Falls, N. Y.,
plant during a $6-million expansion aru:l
modermization program, were vsed to
fabricate the cylinders, which the com-
pany savs are the largest graphite picces
ever formed.

Feasibility Study

Fabrication is the second phase of a
three-phase feasibility study sponsored
bv a contract from Rocket Rescarch
Laboratories of USAF Svstems Com-
mand’s Space Svstems Division. Con-
tract calls for threc cylinders, but a
fourth 15 being fabricated as a Sr ATC.

I'irst phase of the program called for
muodification of some production facili-
tics to handle the large cvlinders. The
thard p]l’l\l:'_" will v nhr. destruction test-
mg of at least two of the cvlinders to
di_tulmm, their prnpf_rtu_:-. Also under
nhase threg, the feasibibty of using
ruimrrr.lphu: and ultrasonic techniques
for non-destructive structural testing of
such large shapes will be inv estig.at::d

While the primary aims of the pro-
grimn are first to determine the feasi-
ity of molding graphite mm large
pieces and then to test its qualitics,
I1. N. Townsend, manager of aerospace
products for Union Carbide, said the
103-m. cvlinders are large enough to
torm nozzle liners for the 260-in. motor

NASA wants developed (AW Sept. 17,
p. 37).

Nozzle dimensions for the big
booster will vary from about 120 in.
te about 150 in. outside diameter, de-
pending on motor design, but Town-
send said Thiokol and Acrojet-General,
leading contenders in the 260-in. com-
petition, both have said the 103-in. size
could be adapted to a test motor.

Two of the cylinders will be tested
to destruction, but the third and pos
siblv the fourth will be available for
the fimal nozele forming process. This
will involve machining the inside of the
cvlinder to form a threat contour. The

result would be a monaelithic, uncooled
nozzle liner of heat and crosion re-
sistant graphite. The liner then would
be encased in a plastic or metal con-
tainer to form the complete nozele as-
sembly.

Test cvlinders are made of grade
CFW impregnated gr;a_}Jhite, which has
a density of about 112 Ib./cu. ft. Sev-
cral 48-in. nozzles were fabricated from
grade CI'W and tested with large solid
motors. According to Townsend, the
test liners showed a slow rate of erosion
n]uriug exposure to temperatures in the
3,500F to 6,000F range for periods up
o 120 sec.

Production of the 103-in. eylinders
required a major expansion of standard
graphite production processes. Stecl
molds, 105-in.-dia., with 32-in.-dia.
mandrels, had to be built. The green
carbon mold picces measured 105 1n.
outside diameter, 32 in. inside diam-
eter and 83 in. long. During the
baking and graphitizing process, how-
ever, the cyvlinders shrink and expand
several fimes. The completed eylinders,

“'IL'I'L"fﬂIE'+ d T EIPL‘E[’E‘L'] to meet con-
tract specifications.

Inside dimeter of the evlinders was
chosen as an arbitrary ﬂrfun. Townsend
said. A solid core could have been
molded, but the hole mm the center
makes it casier to handle the 40,000-1b.
picces. It also provides a starting point
for the throat machining process.

Throat Forming

Townsend said graphite’s machina-
bility, comparable with that of hard-
wood or aluminum, will make the
throat forming process relatively simple.
Throat diameters may be as large as
90 to 120 in., depending on the out-
side diameter of the nozzles and the
thrust values desired.

Cvlinders could have been molded
with mside diameters closer to the final
desired throat contour, he said, but the
thick-walled evlinders are easier to mold
and handle. Material lost in the ma-
chining is not a significant factor in
the over-all cost,

Muost large boring mulls could tool to

GREEN CARBON CYLIMDERS, measuring 105-in. outside diameter, are shown in National
Carbon Co.’s new bake oven. Finished graphite cylinders will measure about 103 in.
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U.S.A.F. F-104 WINS AIR FORCE
FIGHTER WEAPONS MEET

The Tactical Air Command has a new cham-

pion. In a world-wide competition among

TAC fighters, the F-104 Starfighter carried
off top honors in the William Tell A.F.
Fighter Weapons Meet at Nellis Air Force
Base, Nevada.

The F-104 pilot, Captain Charles E.
Tofferi, of the 479th Tactical Fighter Wing,
cinched his victory with 3 perfect scores in
such vital events as straffing, air-to-ground
rockets, and napalm drops. In the single air-
to-air event, he set a new record, completely
destroying his target in 63 seconds. His win-
ning total for all events was 19,018 points —
out of a possible 24,000,

Captain Tofferi’s brilliant performance

proved what the F-104 can do. F-104 pilots
all over the world know the F-104 is a most
effective all-around fighter. It meets the TAC
mission of close ground support and inter-
diction, with the same mastery it shows in
air superiority missions.

The Lockheed F-104 is not so much a
single weapon as an extremely stable plat-
form which can adapt itself to almost any
fighter weapons mission. Six of our allies
chose the F-104 over every other jet in the
world. It is now being produced in 7 nations
for 11 air forces, including the U.S.

Captain Tofferi has demonstrated once

again the reasons for this overwhelming vote
of confidence.

LOCKHEED-CALIFORNIA COMPANY

A DIVISION OF LOCKHEED AIRCRAFT CORPORATION » BURBANK, CALIFORMIA




handle the throat machining, but Na-
tional Carbon will soon have its own
mill operating in the Niagara Falls
plant addition. Other new facilitics
include a natural gas furnace, which
can bake four of the 103-in. evlinders
simultancously, and a molding press

capable of forming cylinders Dup to

200-in.-dia.

In addition to the four large cvlin-
ders, National Carbon also has fabri-
cated 60-in. cvlinders  for  United
Technology Corp., recently chosen to
develop the 120-in. segmented  solid
motor for the Titan 3 launch vehicle.
Townsend said several cvlinders have
been delivered to UTC for testing.
Others are now being fabricated to
create a backlog for rapid filling of sub-
Sﬂqtlﬁ'l]t ﬂ'T{]ETH,

Canadian Missile to Be
Fired From Naval Gun

Canadian  Martlet-1  missile  proto-
tvpe, designed for upper atmosphere re-
scarch, will be launched from a con-
verted smooth-bore 16-in. U, S. naval
gun late in November from the island
of Barbados, Brtish West Indies.

First firings of the 60-in., 550-Ib.
missile are dLSlgnLd to prove the feasi-
bility of shooting a missile from a gun

rather than using rocket propulsion.
‘\fcﬂlll Univ LTElt}, Montreal, 1s manag-

ing the project and will use its high-
altitude research facility at Barbados as
launch site.

Martlet, which is designed to reach
altitudes from 200,000 to 500,000 ft.,
is guided during the firing stage by two
aluminum and glass hber sabots en-
closing the front “and rear of the S-n.-
dia. missile. The sabots, which are the
same  diameter as the bore, prevent
buffeting and injury to the spin-stabiliza-
tion fins of the vehicle. Air Pressure
peels off the sabots after the missile
leaves the gun barrel.

Muzzle velocity will vary from 5,000
to 7,000 fps. depending on altitude de-
sired. A near vertical deflection of 88
deg. will be used. Primary funding for
the project comes from two ULS.
sources, the Advanced Rescarch Projects
Agency and the Army Ordnance Missile
Command.

Telemetered data of pitch and yaw
only will be recorded on the first test
flight. Following successful test flights,
MeGill wants to develop the missile fur-
ther as an upper atmosphere research
vehicle.

Computing Devices of Canada, Ltd,,
Ottawa, Ontano, 15 building the tele-
metering equipment and 1s expected to
receive the contract to build the vehicles
also if the hrings prove successful and
the project is continued. McGill Uni-
versity 15 constructing the prototype
vehicles.

NASA Contracts

National Aeronautics and Space Ad-

ministration has recently awarded the
following contracts and research grants,
The figures shown represent the total
estimated cost of contracts of $50,000
or more let during the period.

GODDARD SPACE FLIGHT CENTER,

GREENBELT,. MI.:

Pittsbhurgh-Des Moines Steel Co., Pltis-
hurgh, Pa.—3121.000 for liquid nitrogen
storage thnk.

Dynatronies, Ine., Orlando, Fla,.—E285 000
for pulse code modulating signal condi-
tloners,

Air Force Systems Command, Arnald
AFB, Tenn.—$65,000 to perform simuolated
high altitude tests.

WALLOI'S STATION,
LAND, VYA

Milge Electronie Corp., Miami, Fla.-
263,000 for various eélectronic replacement
parts compatible to those existing prior
to storm damage,

Micromegn Corp.. Venice, Calif.—360,000
for low-naize preamplifier for Spandar,

Navy Military Sea Transporiationm Serv-
ice, Washington, D, C.—2120,000 for sery-
lees and materinls for range recovery ship
18 down-range tracking station.

WALLOI'S, [I=-

MANNED SIPACECREAFT
HOUSTON, TEX.:

Phileca Corp., Palo Alio, Calif.—350,000
for Apollo information flow study contract.

Ralph M. PMarson Co., Pasadena, Callf.—
204,000 for flight tyvpe tape recorder/repro-
ducer systemas,

Bell & Howell Co.,, Chicago, I1l.—268 000
for continuous econtact motion pictare
printers,

Atomiv Energy Commission, Oak Ridge,
Tenn—3465,000 for technieal and scientitic
effort, materials and equipment for proton
radiation shielding =studies.

CENTER.

CURTISS-WRIGHT ELECTRONICS...

adding a new dimension to the capability of man
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Vlbrutmn Test Perfnrmed on Delta Vehlcle
Fully-assembled Douglas Delta space vehicle undergoes a vibration test at Douglas Missile and Space Systems Division, Santa Monica, Calif.

Test determines control stability and body bending modes of the 80-ft.-long, 8,428.1b, vehicle.

un:riin

TE E*"‘ |-|-J'|"_ e a5
“‘l‘ﬂ' -ri l hh“li!’"t

III_'.IrII / J

mulaf' on reﬂ&ctﬁ the ultlrﬂate in the appﬁcaﬂan of

L
B A

- gt o

S R T
= I T -

i =
e ™
b 5 =
= T T =,
oS A e
- e e = R

N e, S

fff i

.llr:l -Ill'rrll'f._- |II.|. -_.'I.‘ r.'-l-._-r'.. |'.|II-|'_ i II':.II II! r I'
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: | : - science and technology. It is the electronic bridge from
IR B B S research to reality. At Curtiss-Wright, electronic sim-
' | Y g ulation systems orient men and machines to missions
for many military and industrial programs.
/4 Project in Point: Today at the Navy's New London
‘_5*‘ ““— submarine school, Polaris launch crews are being
/- trained by the largest, most complex, fully-digital simu-
~lator in use for any training application. Designed and

no other training method is as practical. |
These and additional advanced activities in related
fields have created immediate opportunities at Curtiss- | | ]
Wright Electronics Division for solid state circuit |/
designers, digital computer programmers and others | .
experienced in the application of real-time digital
computation to challenging simulation problems.
For information, write Mr. Gene |. Kelly, Manager of |/

TIT

L..ll‘

% Ut

; t‘:--un-u.-u-
"‘h‘ih" — manufactured by Curtiss-Wright, the simulator not only Protessional Placement, Electrﬂﬂics Dwmiun An Equal ! .
> -'._'_f'.___.'._._.::_,tral_na new crews but polishes the skill of Polaris vet- r.-ppurtunlt:-.r Emplnyer : s i “ i
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Maintenance Station Envisioned for Nuclear-Powered Spacecraft

Vehicle of the type shown in this artist’s concept was suggested recently by Westinghouse Electric Corp.’s astronuclear laboratory as a per-
manent maintenance, repair and refuecling center for nuclear-powered spacecraft, Concept shows self-propelled repair shop for radioactive
equipment (right). Shiclded personnel quarters are in the center, and the maintenance station propulsion system is at left.

SPECIFIED

FOR RELIABILITY

In the conguest of space high
speed test stands have been
equipped with 5-N speed
increaser units. For capacities
to 2000 HP and for output
speeds to 80,000 RPM
specify S-N for reliability.
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PRODUCTION BRIEFING

Astropower, Inc,, Newport Beach,
Calif., 15 designing zeolite wafers for
possible usc as solid electrolyte-elec-
trodes in satellite or space vehicle fuel
cells. Work 1s iinanced by a $65,000
National Aeronautics and Space Admin-
istration contract. WWafers, containing
an eclectrolvte made of a synthetic zeo-
lite membrane compressed between two
thin metallic lavers, are expected to
operate in many kinds of fuels and oxi-
dizers, resist radiation and perform
under zero-gravity conditions.

Lear Siegler, Inc., has received a
§750,000 subcontract from Curtiss-
Wright Corp. to produce rocket case
sections for the first stage of the Minute-
man [ICBM. Work will be done at the
Astro Structures Division, El Segundo,
Calif., on its spm-forge equipment.

Douglas Aircraft Co.’s Missile and
Space Technology Division has received
a contract approximating 550 million
for continued research and development
of Army's Nike Zcus anti-missile mis-
sile. The contract represents Douglas’
portion of a 5145-million Army con-
tract recently awarded to Western Elec-
tric Co., prime Zcus contractor (AW

Oct. 8, p. 41).

American Brake Shoe Co.’s Aerospace
Division, Oxnard, Calif., has received a
$1.5-million contract from McDonncll
Aircraft Corp. to build hydraulics pumps
for the F-110, Air Force's version of the
F4H Phantom jet.

Diebold, Inc., Canton, Ohio, will
build securitv mechanisms for personnel
entry hatches and protection devices for
hatch cover controls at Minuteman
ICBM underground launching sites.
Work 15 financed by a Boeing Co. con-
tract for approximately $1.7 million.

Kelvin - Electric Co.,, Van Nuys,
Calit., will produce precision wirewound
resistors tor use in the Gemim two-man
spacecraft, \Work is inanced by a con-
tract from International Business Ma-
chines Corp.,

Hughes Aircraft Co., Culver City,
Calif., has been awarded a supplemental
Air Force contract for $1.7 million to
continue development of a fre control
system for the GAR-9 IFalcon missile.

Kaman Aircraft Corp., Bloomheld,
Conn., has purchased Power Transmis-
sion Svstems, North Caldwell, N. ],
which specualizes in production of gears
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and power transmissions for aircraft,
Purchase was made with cash and

Kaman stock.

Brown University will conduct re-
search in re-entry physics under a $186,-
000 contract awarded by the Advanced
Research Projects Agency and the Ofhce
of Naval Research. Purpose of the two-
vear study will be to gain basic knowl-
edge for the design of ICBM detecting
and tracking devices which will diserimi-
nate between decoys and actual war-
heads. Solution of the engineering
problems of detection systems will not
be attempted, but physical phenomena
basic to such systems will be investi-
zated both theoretically and experimen-
tally,

Telecomputing Corp.’s Power Sources
Division, Los Angeles, Calif., has been
awarded an Air Force contract to de-
velop and produce remotely-activated,
silver-zinc primary batteries to supply
airborne ﬂlrcctricnl power for range
safety systems on space vehicle boosters.
Batteries are designed to activate in 15
sec, and operate in temperatures from
—35F to 160F.

Douglas Aircraft Co.'s Donald W,
Douglas Engineering and Product De-
velopment Center has been ofhcially
dedicated at Long Beach, Calif. The
rescarch and development facility has
665,000 sq. feet of floor space and a
heliport on the roof. The facility’s ad-
ministration building is nearing comple-
tion.

Nevada extension of the Atomic En-
ergy Commission-National Acronautics
and Space Administration Space Nu-

~ clear Propulsion Office has been opened

n Las Vegas with Robert P. Hegleson
as chief.

Bureau of Naval Weapons has
awarded development study contract to
Sundstrand Awviation-Denver, for a
solar-dynamic satellite power system
capable of producing 1.5 kw. of power.
Sundstrand, which is developing a 15-
kw. solar-dynamic system for Air Force
using liquid rubidium metal as working
fluid, will use a low-temperature organic
material as working fluid in the Navy
system,

Army Corps of Engineers has awarded
an $83,960.000 contract to Morrison-
Knudsen Co., Inc., of Boise, Idaho, and
four assoclated contractors for construc-
tion of underground launch facilities
for 200 Minuteman [ICBMs near War-
ren AFB, Cheyenne, Wvo, Included
are 200 launch silos and 20 underground
controls centers. First 10 silos are to
he readv next October and the entire
200 are to be fAnmished in September
1964.

- with these three high-performance headliners

~ Callery fits your high energy needs

Nitronium

Diborane Pentaborane Perchlorate

Today's missions call for the outstanding performance you can
achieve with Callery's borane fuels and NP oxidizer. For technical
data, price quotations and delivery schedules from a pound to tons,
call, wire or write; Callery Chemical Company, Defense Products
Department, Callery, Pennsylvania. Evans City (Pa.) 3520. Offices
in Washington, D.C., Van Nuys, California; and Dayton, Ohio.

Visit Callery at Booth 422
ARS 17th Annual Meeting
Los Angeles—Nov. 13-18

W ALLERY

CALLERY CHEMICAL COMPANY
The free world's only borane fuel capability
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Automatic temperature control GSE
for Titan |l missile propellant

This new environment control package was designea
and produced by Hamilton Standard for the Air
Force's Titan II missile, made by Martin. It auto-
matically stabilizes propellant temperature at 60 +
5°F within a 20,000 gallon storage vessel. The unit
electrically heats or mechanically cools a glycol
and water heat transfer liquid, and then eirculates
it to the storage vessel heat exchanger. It is built
to perform reliably in ambients of —35" to +115°F,
and from sea level to 6,000 feet.

The Titan II Propellant Temperature Controller
is evidence of Hamilton Standard’s ability to meet

environment control GSE assignments. It typifies
the results attainable when engineering capabilities
in pneumatics, hydraulies, electronics, and pack-
aging, are combined with specialized manufac-
turing skills.

A NEW BROCHURE describing Hamilton
Standard’'s environment control GSE ecapabilities
for aireraft and missiles is available. To learn how
this solid foundation of experience can be your
key to dependable GSE, write: Sales Manager,
Ground Support Equipment Department, Hamilton
Standard, Windsor Loeks, Connecticut.

H a m i lto n Sta n d a rd DIVISION OF UNITED %HHFT CORPORATION

AEADSPACE & INDUSTRIAL ENGINE CONTRADOLS =+ ENVIRONMENT CONDITIDNING SYSTEMS +« GROUND SUPPORT EQUIPMENT -+ TURBINE STARTERS
SOLAR POWER GENEBATORS « STATIC POWEA SYSTEMS +« AUTOMATIC STABILIZATION SYSTEMS < ELECTAON BEAM MACHINES -+ PROPELLERS

FINANCIAL

New Offerings

Contrel Data Corp., Minneapolis,
Minn,, engaged in the design, develop-
ment and  manufacture  of  systems,
cquipment and components used in
clectronic data processing and auto-
matic control for military, scientific and
industrial uses. Offering 15 515,000,000
of convertible subordinated debentures,
due 1977. The proceeds of the deben-
tures will be used in part to pay out-
standing bank loans.

Textron, Inc., Providence, R. L., a
multi-industry manufacturing company
with six major product groups including
defense.  Offering is 40,000 outstand-
ing common shares by Howard Kellogg
and Doris K. Neale, as trustee of a cer-
tain trust.

American Brake Shoe Co., New York,
N. Y., principally engaged in the manu-
facture of components, machmery and
cquipment for the manufacturing and
transportation industries. Offening 13
512,000,000 of sinking fund debentures,
due 1987, Proceeds will be used for
sencral  corporate  purposes, including
capital improvements estimated at 513,

600,000 for 1962,

General Aeromation, Ine.,, Cincin-
nati, Ohio, engaged in the development
of, and has arranged for the manufac-
ture of, equipment for ground move-
ment of jet aircraft; it has developed
two taxi-tender vehicles for such move-
ment for commercial and military use.
Since organization, the company has
been solely engaged in development of
inventions transferred to it by its pnn-
cipal stockholder and president, Henry
. Wiche., Offering is 500,000 capital
shares; 419,000 shares by the company,
and 81,000 outstanding shares by the
holders. OfF the companv's proceeds,
$118,500 will be used to pay certam
notes and accounts pavable; $110.000
for corporate expenses for one vear (in-
tluding compensation to Wicbe and for
promotion); $110,000 to design, test
and produce models of the equipment
for jet aircraft ground movement; the
bilance of the procceds for compensi-
tion to Wiebe and for general corporate
purposes.

Solitron  Devices, Inc.,, Norwood.
N. J., engaged in the design, develop-
ment and manufacture of semiconduc-
tors consisting of silicon rectifiers nsed
as inlugr;ﬂ components of most clec-
tronic and ‘or clectrical items. Offering
is 98,250 outstanding common shares
by the holders.
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LOW-AMP 3-PHASE CIRCUIT BREAKER
RESISTS 500CPS VIBRATION at 10G!

This compact package integrates three miniature push-pull circuit breakers
to bring unprecedented 3-phase protection to electronic components and
cable in the ¥2 to 10 amp range. An overload on any one phase trips
all three breakers—and releases the single indicating button. When the
button stays in, e¢verything’s “A-ok™,

Tripping response is comparable with the speed of a slow-blow fuse , ..
2 to 20 sec at 200% rating. Since the KLIXON 7276 breaker is thermally
responsive, it avoids nuisance trips on harmless current transients,

For complete performance and test data on the new KLIXON 7276
3-phase circuit breaker, write for Bulletin CIRB-27.

‘-_:.

[ — e —
PERFORMANCE CHARACTERISTICS
eleciriestrength . « & & & & LAY volts, minimum
Insulation resistance . + « « « HH megohms. minimum
Strength of threaded parts . o o Terminals: 10 Ib-in, Bushing: 40 1b-in.
Operating force . . - + .« & » I51h masimum resecl
Cahibration . . . . « &« « « At 25°C hold 1157 and trip 1457 rating.
Overload colibration . . . . . At 2005 2-20 sec.
Trip«free calibration . . . .« . Same limits
Endurance . . . . . . . . l«Wevcles, 120 V-ac, 400 cps, resistive and inductive
Mochanical cveling . . o .«  HHW cxcles
Cherloadeveling . . . . o o MY eveles at 200 rating
Vibration . . « « « &« & = -« NG minimum to 58 cps
SHOMR -5 5 v owe e owirEn A iF R - el
o METALS & CONTROLS INC.

2804 FOREST ST.,, ATTLEBORO, MASS,
A CORPORATE DIVISION OF

TEXAS INSTRUMENTS

INCORPORATED
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TURBOFAN
4200 LBS. THRUST

(Development)

CJ610

TURBOJET
2850 LBS. THRUST
(FAA Certificated)

GENERAL ELECTRIC

SMALL AIRCRAFT ENGI

e
—r

TURBOSHAFT
2850 HORSEPOWER

T58/CT58

TURBOSHAFT
1250 HORSEPOWER
(FAA Certificated)

SIKORSEY SH-1A NORTHROPM F-54 BOEMG-YERTOL 107 AERO COMMAMDER 1121 VOUGHT XC-142A KAMAM UH-ZA deHAVILLAND CARIEOU I
Mavy ASW MAFP Fighter Mirlinag Execulive jel Tri-Service transporl Mavy Utility Army Transpord
T5B JBS-5 CT58 Cl&610 T64-6 T58 T64-8
‘ > o 4 ~J~
| ' "—g_* : - Pl M g
_ w ~—
NMORTHROP T-I8A FAIRCHILD C.I123H HAMBURGER-FLUGZEUGBAL 320 BOEIMG-VERTOL CH-44A BELL X-Z2A 2IKRORSRY CH-53A
AF. Tralner AF. Transport Executive Jet Marine tromport Movy YTOL Marine Iransporl

J@5-5 Cl&610 Boost Cl610 T58 T58 T64-6

J85-5
TURBOJET
3850 LBS. THRUST

TURBOJET
2450 LBS. THRUST

T64-4

TURBOPROP
2850 HORSEPOWER

POWER

Executive jei Alrliner AF, Decoy missile Alrliner RCAF trainer Army V /GTOL Exgecutive jet
Cl610 CT58 JB5-7 CT58 cl610 JB85 Lift fans cCJ&610

SMALL AIRCRAFT ENGINE DEPARTMENT

GENERALED ELECTRIC

FLIGHT PROPULSION DIVISION 1666 4

For odditional engine infermalion, or, for @ wall
chort copy of this ad svitable for framing, wrile to:
Maonager, Preduc! Information
SAED—General Electric Company
Lynn, Massachusetis



Financial Briefs

Motorola, Inc., carned 55.6 million
for the frst six months of 1962 on sales
of $159.6 milhon—compared with 53
million and 5128.7 million, respectively,
for the same period last vear. Second
quarter 1962 camnings totaled $3.2 mil-
lion on $52.6 mﬂlmu sales. Same period
last vear showed $2.2 million carned on
568.3 million sales.

Thompson Ramo Wooldridge, Inc.,
had camings of $6.4 million on sales of
$231.6 million for the frst six months
of 1962, Same period last vear showed

carnings of 52 million on sales of 5200.9
million. Second quarter 1962 earnings
were 53.5 million on sales of $119.9
million—compared  with  $581,300
carned on sales of 5111.7 million at the
same thine last vear,

B. F. Goodrich Co. reports net sales
of 5406 million with eamings of $14
million for the frst six ]II{!-I‘J['II"T. of this
vear.  Same period last vear showed
$370.3 million i sales with a $15 mil-
lion profit.

Giannini Controls Corp., had cam-

mgs of 5429000 on sales of $11.7 mil-

vow / NEW OSTER AVIONIC
SYNCHRO CATALOG

AVAILABLE

This 1G-page catalog, devated exclusively to synclivos, describes complete electrienl
parameters and mechanical characteristics of more than 175 basic synchros, including
resolvers, transolvers and linear synchros in sizes 8, 10, 11 and 15, Outline dimensions
and physical features of 29 basic synchro configurations also are included. |
For easy reference, one page is devoted to definitions of synchro parameters and basic

measuring techniques,

OSTER AVIONIC DIVISION

JOHMN OSTER MANUFACTURING COMPANY
RACINE, WISCONSIN

A SUBSIDIARY OF THE ( fi"ﬂ"'fi'f?ﬂj'}f CORPORATION
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OSTER AVIONIC DIVISION
John Oster Mig. Co., Racine, Wisconsin

Please send me your NEW Oster Avionic Synchro Caotalog.
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lion for the first six months of 1962—
highest six months in the company's
history. This year’s figures were 12%
above last vear's. Order backlog stood
at more than $9.6 million on June 30

E_n:_unlnurcl with $9 mullion at the same
time last vear.

Textron Electronics, Inc., of Provi-
dence, R. 1., reports sales of $14.4 mil
lion with earnings of $899,000 for the
hrst six months of 1962, Last vear’s
hgures for the same period showed sales
ot 511 million with a net loss of $398.-
000. Second quarter sales were $7.4
million with carnings of $4589,000 com-
pared with $5.5 million sales and a
$322,000 loss for the same period, 1961,

Texstar Plastics, of Ft. Worth, Tex,
has acquired a Lunlmihnf’ mnterest 1n
Flv-A-Way Components, Im? of Black-
well, Okla., a manufacturer of ‘edge
lighted™ and printed circuit panels fnr
.tm:ﬂft and missile instrumentation.
Flv-A-Way will move to Ft. Worth and
be operated as a Texstar subsidiary.

Kellett Aireraft Corp. reports a net in-
come of 582,613 on sales of $1.4 mil-
lion for the first six months of 1962,
The fgures compare with a $142,968
net loss on sales of $675,784 for the
same period last vear.

Bell & Howell Co. reports a 19% in-
crease in earnings for the first half of
1962 above the figure for the same
period last vear. Six month earnings
this vear were 51.3 million on sales nf
%65 million compared with S1.1 million
camed on sales of $64.3 million this
time last vear. Second qunhr carnings
were $912,000 on sales of $35.9 million.

Second quarter, 1961, earnings were
S911.000 on sales of S35 unllum

Radiation, Inc., reports carnings of
$229.300 on sales of S17.6 million for
a 40-week period ended June 30. Com-
parable figures for the same period last
vear showed carnings of $447,100 on
sales of §20.5 million. Homer R. Den-
s, president, told stockholders that in
spitc of a drop in sales, the company
has a record 516 m]IIl{m order backlog.

Baldwin-Lima-Hamilton Corp. repOrts
570.9 million sales with earnings of $1.3
million for the fArst half 1'-3'{} Same
period last vear showed $55.8 million
sales with an income of $518.898,

Bowmar Instrument Corp., Tt

Wavne, Ind., rEiJﬂI‘I‘i;LI record sales of
6,518,127 Fm the six months ended
Mar, 31, I‘}fﬁ_, more than double the
previous vear's six-month total of $3.-
22,837, Net income rose to $348,153

for t]w l‘}‘{’n_ reriod, 86% above last
vear's $187,285.
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MANAGEMENT MACHINE

Regardless of the transportation equipment you now em-
ploy, this business machine can double or triple the pro-
ductive time of your management men on the move. The
all-weather Jet Commander carries up to & passengers
and the crew in pressurized, air-conditioned comfort . . .
flies at speeds above 500 mph . . . yet is capable of using
virtually any airport, anywhere. The Jet Commander is
for sale now under a purchose agreement which guar-
antees price, delivery date, performance and a 12 month
warranty. Write for details of the Jet Commander, man-

agement machine of the air.

=0 OMMANDER

AERO COMMANDER, INC,, BETHANY, OKLAHOMA, Subsidiary of H{}EHWELI_-STAHDAE[}EGHFGEATIUH




86

\!

“WORKHORSE” FOR GODDARD’S
ENVIRONMENTAL TESTING

The 375-pound 5-6 atmospheric measurement (135 to 540 miles) satellite being readied to
undergo space environmental testing in the Stokes-designed and Stokes-built Goddard '8 by 8"

The Goddard "8 by 8" (8 ft. in diameter and 8 ft. long) horizontal test chamber
is one of the key elements in the reliability testing program at NASA's Goddard

Space Flight Center, Greenbelt, Maryland.

This Stokes-designed and Stokes-built thermo-vacuum unit was the first true space
simulation facility installed at Goddard for testing unmanned wvehicles under the
fullest possible range of environmental conditions, and 1s the largest presently in
use there. It has a vacuum capability of 1 x 107 Torr (200-mile altitude) under
full load conditions, and is equipped with a heat transfer system capable of handling
radiant wall temperatures from —65°C to 100°C.

Goddard’s '8 by 8" will continue to serve as the touchstone for the Space Flight
Center’s highly successful reliability testing program until the enormous test and
evaluation laboratories now under construction go into service early in 1963. Major
space test chambers of this facility, which is expected to set the most advanced
standards for spacecraft check-out, are two 35 ft. diameter, 60 ft. high thermo-
vacuum environmental simulators., Stokes was selected as a prime contractor to
NASA for complete vacuum and cryogenic systems for these huge chambers.

We welcome your inquiries regarding our capabilities and facilities for designing,
fabricating, and erecting simulation facilities well in advance of the state-of-the-art,
or any portion of a simulation project requiring high-vacuum and eryogenic systems.
Space Systems Department, F. J. Stokes Corporation, 5500 Tabor Road, Philadelphia 20, Pa.

STOKES INTERNATIONAL: PHILADELPHIA « TORONTO » LONDON m

MANAGEMENT

New Yorkers Protest
Defense Work Decline

Washington—New York congressional
delegation has urged the Defense
Dept. to cooperate with the White
House's Office of Emergency Planning
on a program of dispersal of military
production and research and develop-
ment facilities.

In a letter to Defense Secretary
Robert S. McNamara, the delegation,
headed by Rep. Emanuel Celler (D.-
N.Y.), pointed out that Edward A. Mc-
Dermott, OEP director, has expressed
concern over “‘serious Aaws” in mobili-
zation planning and the concentrabion
of defense industries. McNamara was
asked for a report as to “whether some
mechanism is being investigated at the
highest levels to consider and take steps
to counteract such concentration.”

The New Yorkers protested a decline
of over 10% in Fiscal 1962, from Fiscal
1961, in the proportion of Defense
Dept. business that went to prime con-
tractors in their state. Awards to Cali-
fornia increased over 13%, piving the
state 24% of the total Defense Dept.
business for Fiscal 1962. New York's
share of the total was 10.7%.

“We continue to feel the inordinate
massing of procurement within one geo-
graphic area cannot be of ultimate bene-
it to the nation,” the congressmen
wrote McNamara. “Certainly, mixed
with the challenges this country faces,
there should be ever close consideration
of deployment comportable with the
national interest on the widest possible
base.”

Government-Industry
ChangesAreRequested

San Antonio, Tex,—New concepts of
government-industry  relationships  are
necessary to promote the application of
U.S. technical resources on both sides
of the fence, Northrop senior vice presi-
dent-technical Richard E. Horner stated
here during USAF's Annual Science and
Engineering Forum.

Stating that “we have long outlived
the utility of government subsidization
in the defense industry,” Horner noted
that today the defense industry has
grown into one of the largest segments
of the total U. S, economy and the need
for this kind of government support no
longer exists. He said its continuation
compromises efthciency on both sides.

Homer pointed out that defense com-
panies today spend an average of 4% of
total sales on technical overhead, in-
cluding R&D and proposal activity.

an equal opportunity employer
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‘COMMUNICATIONS'
IS OUR MIDDLE NAME

® A creative leader in command/control
communication systems, Electronic
Communications, Inc,, maintains a
continuing interest in the entire spectrum.

e Currently we are engaged in a number of
advanced projects . . . serving as the prime
communication system contractor for SAC's
Airborne Command Post program . . . design,

development and manufacture for NASA’s
Saturn Control Signal Processor and

Flight Control Computer . . . to name but two.

® For these projects and other long-range
research and development work, ECI has
openings for qualihied, creative senior

and intermediate engineers with design
experience in LF, HF, VHF, UHF and

SHF equipment, digital communications,
information theory, antennas, modulation
techniques and ground communication systems.

® If you are interested in a challenging

career and want to work for a growing Company
(opportunities open in St. Petersburg and
Timonium, Md.), contact: Professional
Placement, Electronic Communications, Inc.,
P.O. Box 12248-A

ELECTRONIC
COMMUNICATIONS
INC.

1501 72nd STREET NORTH
ST. PETERSBURG 33, FLORIDA
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New Power Systems

What you see to the left are three uncommon shapes with
a common purpose . putting power to work. More power
—more efficiently, by means of new transmission systems
developed by the Wright Aeronautical Division for a
variety of land-sea-air equipment.

Under contract with the Bureau of Ships, a new
transmission system is now being developed which will
handle inputs of 40,000 HP for near-future use aboard
500-ton hydrofoil craft. As a major producer of precision
gears and gear systems, Wright Aeronautical has received
aircraft sub-contracts for the design-and-production of a
new angle drive mechanism that increases electrical
capacity by as much as 50%.

Toroidal-traction drives offer power transmission

Take Shape
at Curtiss-Wright

with a smooth infinitely-variable speed change—for
military and industrial equipment—with a new order of
fuel economy, overall efficiency, and grade-acceleration
performance. Toroidal drives are lightweight, quiet, and
practically free of vibration. Evaluation contracts have
been placed by the US Army and the Link-Belt Company.

For industrial pumps and for both military and
commercial water craft, an advanced water jet propulsion
system—unique in design-simplicity and rugged in con-
struction—offers a most efficient means of propulsion.

These systems are the result of generations of experi-
ence at Curtiss-Wright in power transmissions. They can
mean more power to you and your power transmission
program. Qur literature 1s available on request. Write forit.

Wright Aeronautical Division
CURTISS-WRIGHT CORPORATION

Main and Passaic Streets Wood-Ridge, New Jersey



PUMP
= PRIMERS

‘ ARTHUR A. NICHOLS

High Altitude
Pumping Efficiency

» Engineers concerned with the pump-
ing of various aviation fuids know
well the difficulties of getting good
performance at high altitudes where
low inlet pressures are encountered.
Pumps which work well at low alti-
tudes frequently run into trouble
when they encounter the rapid pres-
sure changes, shock and turbulence
which promote foaming and lowered
efliciency at high altitudes.

- Gerotor
pumps are ef-
ficient at high
altitudes
and therefore
are frequently
specified for
this service.
A specialized
form of inter-
nal gear pump,
the Gerotor
has an inner
toothed ele-
ment and
meshing outer toothed element. The
inner Gerotor has one less tooth than
the outer and the missing tooth space
forms a chamber for transporting the
fluid from the inlet to the outlet port.
= Slow opening and closing of the
chamber as it traverses the large in-
let and discharge ports results in
avoidance of the sudden shock, rapid
pressure change and turbulence
which, in other types of pumps, re-
sults in foaming and lowered effi-
clency. Thus, Gerotor pumps offer
exceptionally good performance at
high altitude.

- Low relative speed and closely held
clearances between the two Gerotor
elements mean high .%I:I]llﬂlﬂh‘ll} eff-
cieney is maintained.

»= Low weight, high performance and
unusual adaptability to space and
geometry of housing structure make

Gerotor pumps ideal for gearbox lube
and scavenge service.

»= Engineers concerned with drives,
auxiliary power sources, gear boxes
and various transmission design prob-
lems involving pressure lubrication
have found Gerotor type pumps ex-
tremely useful in their attempts to
hold weight down and achieve maxi-
mum compaciness with high service
reliability.

= Applications for Gerotor aircraft
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 service, electronic coolant
pumping in aircraft and guided mis-
siles, and similar applications.

» Technical data is available and your
inquiry is invited. Write:

W. H. NICHOLS C€O.

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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BEDE AIRCRAFT BD-7 shorthaul airliner is built along same general lines as carlier XBD-2
experimental STOL aircraft. Airliner version has coupled CT58 engines driving a single
propeller mounted inside an annular ring. Capacity 15 24 persons.

Bede Aircraft Reveals First Design
Details of Proposed BD-7 Airliner

First design details of the proposed
Bede Aircraft BD-7 shorthaul airliner
show it to be built around the major
acrodynamic features of the company’s
experimental STOL aircraft, the XBD-2
(AW Feb. 19, p. 67).

Large flap area plus suction boundary-
laver control on the upper surface of
the wing give predicted maximum lift
cocfficients which should allow takeoft
and landing speeds of 55 mph.

Pair of General Electric CT58 turbo-
prop engines, rated at 1,250 shp, each,
are coupled to drive a single propeller
mounted in an annular surface at the
tail.

Basic confizuration has 15 seats in the
cabin. At the aircraft normal gross
weight of 11,500 Ib., internal fuel
provides a 1,340-mi. range with a 45-
min. fuel reserve, according to the cal-
culations, In a high-density version,
where 24 passengers and baggage are
carried for the same gross weight, the
ange is reduced to 305 mi,, with the
same reserve,

Company is now working on a de-
tailed cost analvsis of operations with
the BD-7, using standard Air Trans-
port Assn, methods. Calculations as-
sume a 100-mi. stage length carrying 24
passengers. On this basis, the company
reports, the cost per seat-mile calculates
to be 28% lower than comparable figure
for the Douglas DC-3. Cost per aircraft
mile is calculated as 33% lower than the
DC-3 cost.

Normal 15-passenger arrangement of

the interior unses seats in rows of three
spaced at 48 in. pitch. This 15 reduced
to a 36-in, pitch for the high-density
\-'EIEi[]ll. Bﬂggﬂgﬂ' E'Ul'llpﬂ[tlﬂt"llt ‘n'ﬂll.lﬂ].'E
is 132 cu. ft.

Bede proposes an all-cargo version
along with the passenger-carrying BD-7.
It would have a special door 72 in. x
65 in. to give casv access to the usable
cargo volume of 1,136 cu, ft.

I'uel load is 472 gal., carned entirely
in the aluminum honeveomb wing struc-
ture. Maximum capacity of the wing
tanks is 755 gal., and auxiliary tanks
can be mounted in the fusclage to bring
the total to 845 gal. At normal gross
weight, with full wing tanks and auxil-
iary tanks, the ferry range of the BD-7
is estimated at 3,020 mi.

Performance data have been based
on flight test data from the XBD-Z,
which have been continuing for about
ene vear. They show a takeoff distance
of 312 ft. over a 50-ft. obstacle on a
100F day. Time to climb to 25,000 ft,
15 7.1 min,

At 25,000 ft., the cruise speed 15 369
mph. Landing length over a 50-ft. ob-
stacle is 450 ft.

On a hot day, the single-engine take-
off distance 1s 568 ft., over a 50-ft. ob-
stacle.

Maximum rate of climb on one en-
gine is 2,150 fpm., and the single-
engine ceiling is 29,000 ft.

Wingspan of the BD-7 design is 55.5
ft.; over-all length is 59.5 ft., and wing
arca is 400 ft. sq. ft.
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USAF Contiracts

F'ollowing is a list of unclassificd con-
tracts as released by U. §. Air Force
contracting ofhces:

Mussachusetts  Institute of Techuology,
Cambridee, Mass—350.878 for study of
theory and applications of analysis In funce-
tion 2paces; $63.640 for cosmic ray re=-
s ey,

Wavne State University, Detroit, Mich.—
£10.793 for research on partial differential
juntions,

University of Canterbury, Christchurel,
New Zenland—214.872 for investigation of
radio noige associnted with aurorae.

U'niversity of New South Wales, Kensing-
ton, Australia—3%24.100 for reseiarch on
pogitronium ; $24.000 for rescearch on nu-
ilear three-hody problem.

New York University, Institute of Mathoe-
matieal Sciences, New York, N, Y.—530.-
138 for research in statistical luid dyvnamics
onf gases and plasmas  (hydromagnetic
Turbulence ),

St. John's University, Jamajea, N. Y. —
£31.310 for research on caleulation of colll-
“hony cross sections,

Washington Unlversity, =t. Louis, Mo —
£125.795 for =iudy of paramagnétic reson-
anee gheorption of froe radieals and other
sph=tances,

Florida State Universlty, Tallnhassce,
Flan.—§308 060 for low energy (1-10 Alev
protons)  research using tamdem YVan de
tGiraall,

Commonwenlth Selentifle nnd Industrial
Kesearch Organization, Melbourne, Victorin,
Anstralin—229.300 for study of thermal ex-
pankion of solids at low temperatures,

Callery Chemideal Co., Callery, Pa.—§29.-
41 for research on interaction of helium
surfnces,

(ieneral Elecirie Co. (MSEVD), Philadel-
phia, Pn.—%42. 879 for research on density
of pulsed plasma,

Aveo Corp. (Hestarch and Advanceed [e-
velopment  1¥My, Wilmington, Mags,—sS040.050
for mepsurement of total emissivity nhove
2000407,

Melpar, Ine,, Falle Choreh Vg —XI36, -
056 for research on the role of lipld phase
iransitions in biological membranes,

Westinghouse Electrie Corp., Washington,
I, C.—5$79.051 for research on thermal con-
ductivity and thermoelectric power of =alids
al low temperatures.

.' Ir.,;'

&

=3

4

[ -

I. " . r'
Manpack Radio
Manpack radio, weighing 7 b, including
battery, provides private, jam-resistance com-
munications to  selected receiver, using
spread-spectrum technigue  known as
RACEP (random access and correlation for
extended performance), developed by Mur-
tin Orlando Division. Manpack shown has

pomnt-to-point range of 2 mi. with similar
cets or more than 15 mi. with larger sets.

PROBLEMATICAL RECREATIONS 142

— Contribuited

Find 1000 consecutive nonprime numbers.

Our Guidance and Control Systems Division seeks electronic
engineers with airborne equipment experience to design digital
computers for military aircraft. The job calls for original think-
ing which we assiduously encourage. If vou quahfy and wish
to innovate in the computer design area, a logical move would
be to send your résumé to Mr. Donald P2 Krause.

ANSWER TO LAST WEEK's PROBLEM: Exactly 600 yards. It can
be shown that in any general triangle the shortest line dividing
it in two equal areas is equal to V2 (s—a) (s—b), where
s = semi-perimeter, and a and b are the two longer sides. The
fence will terminate at the two longer sides,

An Equal Qpportunity Emplayer

LITTON SYSTEMS, INC.
Guidance and Control Systems Division

Woodland Hills, California

HOWLBIG &
i

The JetStar is small enough for low-cost operation
and maintenance. Big enough to give a crew and 8
passengers stand-up room. Powered by 4 turbojets.

LOCKHEED JETSTAR the compact utility jet
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BUSINESS FLYING

SIXTEEN CZECHOSLOVAKIAN MORAVA 200D cxccutive twins move down the production line at the National Aircraft Works in
Kunovice. Fuselage is allmetal semi-monocoque structure, Aircraft is certificated under CAR Part 3 (Category N).

Aviation Week Pilot Report:

By Herbert ]J. Coleman

Brno—Czechoslovakia’s successful light
twin, the Morava 200 scries, has been
beefed up to extend its capabilities as an
air taxi that can operate in rough fields
i the Soviet Union and i emerging
African republics.

But at the same time, during a period
when the Czech aireraft industry 15 de-
emphasizing work on business  planes
(AW Qct. 15, p. 123), the Morava
200D, the newest three-bladed propeller
version, also 1s being pushed as a west-
ern export item to win foreign currency
for the nation,

Because of its success with Aeroflot,
the Soviet airline, and CSA, the Czecho-
slovakian  airline, the Morva 200
designer, Lladislav Smireck, put in con-
siderable work on building a turboprop-
powcered version, Ilowever, in line with

¥2

the new policy, this project has been
dropped as too expensive for an airplane
which clid not really it the rugged opera-
tional mission,

The Morava 200D now is being
phased into CSA air taxi schedules and
about 27 will be assigned to the airline
by the end of this vear. Thev are oper-
ated on regular schedules, chartered for
business and sporting parties, and used
extensively as air ambulances to Cuecho-
slovakia’s many health spas in the Tatra
Mountains, according to Petr Remck,
chict sales ofhicer.

Remek, who does considerable sched-
uling work, said at present operational
times on the Morava 200D flect average
about three hours per dav. CSA plan is
to streteh this figure to six hours daily,
since the air taxi division operates in the
red as a vital service that currently is not
cconomically feasible.

Morava 200D Has Rough Field Capability

As an example of the renewed effort
to make the taxi service profitable,
Remek scheduled two Morava 200Ds as
sight-secing airplanes during the annual
Brno International Trade Fair, flving
them on 15 min. hops in the immediate
Brno arca, Charge for the fAight was
about 52 per passenger. On the first day
along, the airplanes made about 70 trips,
carrving three and four passengers at a
time. Other airplanes, meanwhile, flew
the Prague-Brno route m tandem with
CSA's Avia-14, the Hlvashin 11-14 built
under license, on both scheduled and
charter runs.

The Morava 220D, fAown bv this
Aviarion WEeek pilot from the Bmo
Sports Ilving Club airficld about cight
miles west of this industrial city, is a
pilot’s airplane, casy to flv and forgiving
in almost every flight area.

With CSA air taxi pilot Viadimir V1k
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aboard, the Morava 200D, registered as
OK-RHA and taken from CSA service
for this flight, was taxied at speeds up to
400 mph. over rough, grassy land. Con-
trol response was immediate and tums
could be made at relatively high speeds
without danger of dragging a wing or
digging in a propeller,

V1k pointed out that the mam reason
for the propeller change, a V-506 steel,
fully-feathering prop made by Avia, was
to in effect lift the fuselage higher off
the ground for Soviet operations into
ficlds that often have 2-3 ft. of grass.
Morava 200A models were fAtted with
two-bladed Avia 6 ft. 3 in. propellers
that fouled in this type of landing con-
dition.

Propellers are driven by two Walter
M-337 air-cooled, in-line inverted en-
gines which incorporate low pressurc
direct fuel injection before the inlet
valves. Engines, which produce 260 hp.
each, also include a disengageable cen-
trifugal supercharger.

Morava 200D cockpit can be entered
from either side through wide doors;
rear compartment seats three persons
comfortably and interior on OK-RHA
wis both colorful and well-constructed.

Side visibility is excellent but forward
visibility for pilots leaves something to
be desired. \Windshield is split by struc-
tural bar running from nose to top fuse-
lage and large magnetic compass 1s hung
from this member; windshield fuselage
bracing on cither side also obstructs
visibilitv. In addition, on this model,
an archaic free-air temperature gage, a
elass-mercury device about 10 in. long,
was affixed on outer glass on the co-
pilot’s side. _

A further cockpit complication for a
pilot new to the airplane was the fact
that istrument readings were in a mis-
ture of Russian, I'rench and German.
Most Czechs speak the latter language,
and French-data  instrumentation had
been recently added for demonstration
trips to Africa. Radio package was a
Russian pushbutton VHF unit.

Starting is simple, since Morava de-
signers have adopted  the pushbutton
technique  wherever  possible.  Master
switch and both magnetos are pushbut-
toms, as are starter buttons for both en-
gines, Start was accomplished by turn-
mg on booster pumps, by pushbutton,
and hitting starter buttons after master
and ignition switches had been achi-
vated. Internal batterv power (24 v.)
was used for this flight, although pro-
visions have been made for external
POWET units.

Supercharger was engaged for starting
and then disengaged when engines
weached 1,000 rpm. for warmup. Mag-
netos are checked at 2,200 rpm. by de-
pressing  the magneto  buttons  and
watching for a 50 rpm. maximum drop.
Pitch control also is by pushbutton.

To facilitate the rough held mission,

MORAVA 200D features a three-bladed propeller, is offered in four color combinations.

e

.........
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Sﬂ\FIT UHID'S Aeroflot will take delivery on 10 200Ds for use as air taxis. Instrument
panel, below, makes extensive use of pushbuttons. Note 10-channel Russian VHF radio.
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V/STOL ELECTRONIC

TARGET/DRONE
AIRCRAFT NAVIGATION

SYSTEMS

The solution to many space
age problems lies within

Ryan’s spectrum of capabilities

CCCCCCLCLEEtuennee

HHHI'H{H[{IHIIHH:

STRUCTURES  COMPONENTS ALTIMETERS

These notable breakthroughs by Ryan scientist-engineer teams, dem-

onstrate proven capability to create the necessary technology and to
manage every phase of new, complex systems.

* Design, build and fly the world’s first jet VTOL airplane. Then apply over three

million man-hours of VTOL experience to creating such modern aircraft as the
Army’s VZ-II lift-fan aircraft.

* Take a concept like the Rogallo wing and develop a successful test-bed vehicle
with broad applications—the Ryan Flex Wing.

* Pioneer the C-W Doppler principle inte world leadership in the preduction of
elecironic navigation systems for all types of aircraft now flying or projected.

* Develop complete jet target systems like the famed Ryan Firebee —most widely
used target |et in the free world.

* Design and fabricate radar altimeters, precision antennas and space structurer
for such advanced space vehicles as Mariner I, Saturn, Surveyor.

From advanced astronics to the fabrication of space age metals, Ryan
is prepared to assist government and industry in early studies, design,

development, production, and the field support of complete operational
systems and equipment.

RYAN AERONAUTICAL COMPANY, SAN DIEGO, CALIFORNIA
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DALMO VIGTOR MEASURES THE “MISS” IN MISSILES +How close does an attacking missile

approach a target? Dalmo Victor's non-cooperative Distance Measuring System gives a continuous
digital readout of the range—accurate to the foot! Typical of Dalmo Victor's microwave versatility
/s this company-sponsored research and development project. This DV concept uses high resolu-
tion pulse radar techniques—with both the transmitter and receiver housed in the target. Not only
is this new system important for missile evaluation and scoring, but its accurate range measure-
ments can offer important advantages for satellite rendezvous, orbital docking, lunar landings and
other sophisticated space operations. ] Microwave systems are another example of Dalmo Victor's
project capabilities. DV is in the vanguard of the new developments in our major product areas.
If you are interested in becoming a part of these challenging programs, Dalmo Victor currently
is inviting applications from qualified scientists and engineers. For further information contact:
Director, Scientific and Engineering Personnel.

DALMO VICTOR COMPANY 155 INDUSTRIAL WAY « BELMONT + CALIF, -

A TEXTRON COMPANY

CAREER OPPORTUNITIES IN THE
AREAS OF
DALMO VICTOR
SYSTEM

CAPABILITIES

The explored and unesplored reglons of the
future offer endless challenges. Dalmo
Victor's contributions in five chosen areas
of specialization offer career opportunities
to men of vision, imaginatlion and skills:

1 AIRBORNE ANTENNAS Important link
in the successful operation of tactical
and strategic weapons systems Com-
pact, high-performance antenna packages
for search and track, ferrain avoidance,
ground mapping, fire control and a broad
scope of other projects.

2 AEROSPACE TRACKING SYSTEMS
Massive ground-based command and con-
trol stations provide tracking and commun-
icalions for vehicles making deep space
penelrations. Dalmo Victar has the capa-
bilities of producing complete complexes,
from basic design to erection.

3 MICROWAVE SYSTEMS Dalmo Victor
has been deeply committed in microwave
systems for many years. Leadership has
been astablished in telemetry, automalic
tracking, countermeasures, and distanca
measuring with capabilities for satellite
rendezvous controland soft lunarlandings.

4 MAGNETIC SYSTEMS Another Dalmo
Victor achievement area, Involving such
unique developments as anti-submarine
Bnd undersea warfare systems, space
vehicle stabilization and attitude control
systems, and other contributions in mag-
netics, and In related fields,

5 GROUND SUPPORT EQUIPMENT In
participation with California Technical In-
dustries, another Textron company, Dalmo
Viclor supplies a wide range of ground sup-
port and ground environment equipment,
From a highly effective combination of fa-
cilities and talents, Dalmo Victor provides
important single-source responsibilty.

The page opposite describes one of the
many Dalmo Victor achievements. Scien-
lists and engineers of unusual ability ara
needed to further this and other Dalmo
Viclor concepts. If you would like to work
in this crealive atmosphere, and enjoy
the many advantages of living in the San
Francisco Peninsula area, investigate
8 career with Dalmo Victor, It can be
most rewarding.

O An Equal Opportunity Employer O
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HHRA\FA 200D equipped for air ambulinee service containg two stretchers and a seat for
flight attendant. CS5A, Czech airline, has a number of this type in operation. Baggage
compartment is behind rear seat in passenger version.

Morava 200D's nosewheel is steerable
from the rudder pedals. Landing gear
15 hvdraulically operated and a warning
horn sounds if throttles are retarded
with the gear in an unlocked position.
Nose gear is steerable through 360 deg.
and hardware includes a shimmy damper
and hight,

Flight Characteristics

FFor takeoff, flaps are set at 15 deg.
and supercharger is engaged.  Actual
takeoft run, even for rough ground con-
ditions, was about 250 11rd~: and Vlk
performed it under ° ‘no-hands” condi-
tions, merely using the rudders for direc-
tional control. Climbout was about 600
fpm. at 90 mph.

Ilight aun]ﬂmg was conducted near
the citv of Brmo after this pilot had been
discreetly nudged away from the borders
of the Brno military airheld, home base
for about 36 MiG-19 jet hgh‘ru.ﬁ assigned
to Czechoslovakian air force. Some ap-
pear to be on alert status, but most
probably are used for final training
phases of Cuban air foree pilot trainees,
now becoming a familiar sight in
Czechoslovakia.

Morava 200D has very docile stall
characteristics. In so-called “clean” con-
higuration, gear and flaps up, the aircraft
stalled at about 60 mph. Reaction is tail
buffeting, warning hom sounds, and
then an almost straight-ahead break. Re-
action 1s similar with gear and 30 deg.
of flap extended, with exception of a
tendency for the Morava 200D to drop
off slightly on the starboard wing. Stall
speed was about 55 mph.

Design philosophy was to build as
much structural strength as possible into
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the airplane with a high degree of aero-
dvnamic safety, in keeping with its
short-hield mission. This is best demon-
strated in single-engine operation; with
the starboard propeller feathered, air-
speed dropped off only 10 mph. and
onlv control reaction was, slight rudder
pressure, Norava 200D also could be
flown in a 30 deg. bank to the right,
into the dead engine, with only a little
;mhurnH use of trim to hold altitude,
again with no appreciable loss of air-
5]1L“t:d.

Stall with the right engine feathered
was sharper and rnight wing fell off
quickly, but recovery was accomplished
bv opposite rudder and slight aileron
pressure, after dropping the nose to re-
gain airspeed. Altitude loss was less than
I[]ﬂ ft. As in other stall configurations,
changes of trim are small and can be
controlled with one hand. In single en-
gime flight, however, manufacturer
recommends a 5-8 deg. bank into the
operating engine,

Returning to the Bmo sports field,

VIk demonstrated high manecuverability
of the Morava 200D In executing a
fighter-tvpe “pitch-out” approach, div-

Morava 200D
LB v e R s 28.3 ft.
I Meapht.onassiiinibie i v 7.4 ft.
VDRI it S nan e & 4 39.4 ft.
Wing ares. ...ocovaarvnsns 185 sq. ft.
Empty weight. ............. 2,805 Ib.
Maximum gross weight. ... ... 4,290 Ib.
L e T 1,485 b,
Wing loading. .. ...... 23.15 1b./sq. ft.
| Maximum level speed. . ... .. 190 mph.
| e Speed. .o ouiea e 183 mph.

97



~ PROFITS -

6 PENNSYLVANIA

KEYSTONE OF INDUSTRY

Here’s why MORE AND MORE
COMPANIES ARE FINDING IT
PROFITABLE TO BUILD OR
EXPAND IN PENNSYLVANIA

Favorable Tax Climate

There is no Property Tax on manufacturer's ma-
chinery, equipment or inventory . . . and the
state levies no tax on real property. Manufac-
turing capital and equipment are exempt from
both Capital Stock and Franchise Tax, and from
the Sales and Use Tax, No Stock Transfer Tax, nor
Personal Income Tax,

Skilled Labor Supply

With its long history of industrial leadership,
Pennsylvania has a big reserve of skilled labor in
every field—readily adaptable to any new methods
or techniques.

Major Market Accessibility

Pennsylvania is literally the Kkeystone of the
country’s most populous group of states, and
strategically located to serve the major markets
for every conceivable type of product. Rail, truck
and airline facilities are unexcelled—and a vast
highway system provides quick and easy access
to all major distribution points.

100% Financing

The ""Pennsylvania Plan" offers 1009, Financing
on lease or lease-purchase of plant facilities.
Already, the Pennsylvania Industrial Development
Authority has made 242 project loans, totaling
$31,138,800—to build or expand plants repre-
senting an investment of $90,241,181.

Get all the facts about the advan-
tages of locating in Pennsylvania,
Write for your copy af "Pennsylva.
nia Plant Location Services."'

. INQUIRIES MAY BE ADDRESSED TO:
PENNSYLVANIA DEPARTMENT OF COMMERCE

Thomas J. Monaghan, Secretary
Room 503 = South Office Building » Harrisburg, Pennsylvania

Phone: 717-234-2912

Just a few of the
growing industries
in Pennsylvania!

=

Petrochemicals

Office Equipment
and Business Forms

Mobile Homes and
Trailers

Wood and Paper products

PENNSYLYANIA |
|1 i

B o

ing the aircraft to a speed of about 200
mph. and then breaking sharply left at
about 20 ft. altitude. Gear was dropped
at about 400 ft. and the airplane con-
tinued in a diving tum, with flaps low-
ered to 30 deg. Elr the final approach.
Airplane touched down at about 80
mph. on rough ground and VIk jammed
on the brakes. Landing roll was about
200 vards.

In a more routine landing, the pro-
cedure is normal, with speed lowered to
130 mph. on downwind leg, gear low-
ered, and flaps lowered to the recom-
mended 30 deg. after establishing the
final approach. Even with little use of
brakes, the landing roll was short.

Morava 200D features twin rudders,
although total rudder area has been kept
small, partly to reduce the height of the
aircratt for rough felds. Vertical tail
surfaces are attached to horizontal sta-
bilizer at points where they utilize most
of the shipstream.

All-Metal Wing

Trapezoidal wing is all-metal and in-
clades the slotted, rearward extending
flaps. Wing also contains auxiliarv fuel
cells; main fuel tanks are the wingtip
tanks, which hold 50 gal. each. An ad-
ditional 42 gal. is contained in the aux-
tharies. Pushbutton control box is used
for fuel transfer, and cach engine can be
fed from either main tank.

Wing leading edge is double skinned
and hot air is ducted from the engines
for anti-icing.

United Kingdom distributor for the
Morava 200D, Peter S. Clifford & Co.,
Ltd., has sold two airplanes to private
owners 1 Brtain.  Export price of
the aircraft, without complete radio
package, is 546,250,

Basic price, however, includes Ffull
cockpit instrumentation.

Southwest Facility

Ft. Worth—Investment of $230,000 is
planned by Southwest Airmotive Co, on
a facility at Ft, Worth's Meacham Field,

Southwest Airmotive’s contract with
the City of Ft. Worth calls for it to
spend at least 563,500 on initial develop-
ment, but the service company says it
probably will spend closer to $150,000
there in the first year of operation, includ-
ing construction of a 10-unit T-hangar
and an underground fuel tank farm, re-
furbishing of a sales facility and purchase
of fuel trucks and aircraft ground servic-
ing equipment.

Company plans around-the-clock tran-
sient service patterned after its Love
Field operation and has leased 100,000
sq. ft. of ramp for aircraft parking and
tie-down. Non-exclusive fuel sales agree-
ment has been negotiated with the city,
which had hitherto conducted this
service.
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DELIVERIES WILL BEGIN in January of the new Mooney Master, lower-cost version of the Mark 21, featuring fixed tricycle landing gear
and simpler cabin furnishings, but otherwise identical to retractable-gear airplane. Mark 20D Master landing gear is convertible so that
owner may later have it modified to be retractable at cost of $1,600. Master will list at $13,995 in basic conhguration.

Mooney Displays Two New 1963 Models

By Erwin J. Bulban

Kerrville, Tex.—Mooney  Aircraft,

Inc., recently previewed its 1963 line of
light aircraft and simultaneously out-
Imed its future expansion plans.

New airplanes to be shown the com-
pany’s  distributor-dealer  organization
here in coming weeks are:

e Mark 20D Master, first addition to
the company model line, which smee
1955 has consisted of one airplane,
which has evolved into today’s Mark 21.
Although basically a modification of the
Mark 21, the new Master is a Mooney
attempt to broaden its market by devel-
oping a lower-cost version for traiming,
charter work and as a means of introduc-
mg low-expenienced pilots to the line
who feel that they are not vet ready for
retractable landing gear. The Master s
Moonev's answer to the Piper Cherokee
and Beech Musketeer four-place fixed-
gear lightplanes.

e Mark 21 for 1963, rcfined in detail,
with price unchanged from last vear,
will continue as the companyv's mam-
stav. Mark 20C is the technically cor-
rect designation for the four-place re-
tractable tricvele-gear airplane which the
company has termed the Mark 21 in its
promation since changeover to all-metal
structure in 1961,

Moomev's plans for introducing its
models to its feld sales organization
call for three separate three-day distrib-
ntor-dealer meetings. After these meet-
mgs, the company will be able to plan
production schedules for the Mark 20D

Master based on the backlog of orders.
Deliveries to distributors are to begin
by Jan. 1.

Mark 20D Master basically 1s a
Mark 21 with fxed landing gear and
less-plush  interior  and  equipment.
Basic prnice is 513,995, Mooney says it
developed the airplane as a result of
distributor requests for a second air-
plane that they could use for training

student-pilots and prospects at lower
cost.

Quickest solution, as the company
saw 1t was to take the Mark 21, revisc
the landing gear so that it was fixed
and delete attendant retraction mecha-
nism. This also provided the firm with
an iteresting possibility—that of provid-
ing a modihcation kit so that a Naster
owner could later have the airplane

DUAL COMTROLS are standard on new Master, which also features simplified instrument
panel. Interior furnishings also are more austere than Mark 21 to keep price down.
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SELENIA
ADVANCED WEATHER
RADARS IN EUROPE

chosen by the most progressive meteorological services

Accurate and flexible enough for use as a scietific instrument, yet rugged
and reliable for everyday use, SELENIA WEATHER RADAR is the choice
of many European weather services. Selenia high-power, low-cost weather

radars detect storm formations at great distances. The combination of the

Pencil-Beam antenna, flexible scanning modes and calibrated i1so-echo
gain control quickly determines the altitude and extent of the zones of
dangerous precipitation and turbulence. Inexpensive weather balloons can
be automatically tracked with Fire-Control accuracy to determine wind
speed and direction at various altitudes. These radars are also available for
trailer mounting and lor installation on weather ships using stable platforms.
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converted to retractable landing gear at
the factory for $1,600. Landing gear
used on the Mark 20D is a Mark 21
gear. All that is necessary is installation
of retaction mechamisms, provision of
cutouts in the underwing surface and
addition of landing gear fanngs to
enclose the openings when the gear
retracts.

Smee the Mark 20D, when used in
the traiming role, will impose harder
temperature  enviromment  on the
180-hp. Lycoming than the Mark 21
encounters normally, its cowl flaps are
adjusted to provide a slightly larger gap
when in the closed position. Most per-
formance data is similar to the Mark
21, although the fixed gear reduces top
speed by 35 mph. Simpler interior and
equipment increases uscful load to
1,100 Th., compared with the Mark 21%s
1,050 Ib.

Mooney feels that the Master config-
uration provides it with considerable
production fexibility., Both airplancs
use the same tooling.

The 1963 Mark Z1 basicallv is the
same as last vear's model. The aim is to
hold the price line at $16,450 for the
standard airplane. Factorv, howcver,
will take orders onlv for airplancs
equipped, pricing the Mark 21 at S17.-
150 and moving up through 520,995
depending on l’%u? cquipment package
selected—or even higher based on op-
tions chosen.

Most noticeable exterior change dis-
tingmishing the 1963 Mark 21 from
previous models 15 a flush cabin air n-
take replacing the former protruding
tvpe. Airplane will be available in a
choice of hve extenor color schemes.
Cabin features contoured sheet-mctal
scats replacing former built-up tyvpe of
tubing.

Looking ahecad, MNooney President
Hal Rachal estimates that in 10 vears,
on the basis of completing its manu-
facturing expansion program, the com-
pany should be doing better than $S20
million annuallv—perhaps as much as
$30 milhon a vear. By this time, n
addition to current models, Mooney
will have at least two additional air-
plancs in the hne—a lngh-performance,
single-engine, pressurized four-place de-
velopment of the Mark 21, which
should be in production within two
vears, and possiblv a vear after that, a
high-performance, pressurized piston-en-
gine light twin,

Moonev 15 trving to convince the
Kerrville community where its facilitics
are located, on the basis of plans to
double 1ts current S1.7-million annual
pavroll and 400 emploves over the next
decade, to cooperate in providing the
capital for the needed brick-and-mortar
growth to approximately 500,000 sq.
tt. of modern facilitics.

The company currently utilizes 100,-
000 sq. ft. of area.
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Mooney feels this could be han-
dled by the city providing a “full-faith-
and-credit’” bond issue of $700.000 to
finance construction, repavable by the
company on a leasc-rental basis, pay-
ments covering principal and 4% mter-
est and also a 40-vear lease agreement.

If an agreement with the town can-
not be reached the company will prob-
ably act to establish a satellite manufac-
turing facility. Rachal is negotiating
with a number of other communitics.

According to Rachal, plans are to
turn out 425-500 airplances in Calendar
1963 compared with 1962°s 400 umts.
At the upper side of this production, it
may be necessary to add extra shifts m
some departments, In the coming 12
months, Mooney expects to add approxi-
matelv $100.000 worth of additional
production tools. This added produc-
tion capacity will make possible an
output of 600-650 units with one shift
of workers in 1964, he noted. Actually,
he told Aviatiox Weeg, management
feels that the company's projected ex-
pansion plans will require an cxpendi-
ture of $30,000 annually for capital
cquipment  following  the  $100,000
cxpenditure in the coming vear.

Moonev's factory  dollar sales  ths
vear, in net billings to distributors and
dealers, are expected to be $5.5 million:
they were 54.27 million last vear.
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Separator Pumps

In lube or scavenging systems, liquid con-
taining air vopor can creale problems.
Here §s a pump which will separate air
from liguid, discharging each through
separate  ports. Discharge pressures ore
completely independent of each other
The pump can be made to handle any
anticipated ratio of air 1o liquid. In
application it can be used for scavenging
with air and liguid separation. as an air
compressor, for separating heavy and
light liguids, or in place of air elimina-
tors and boosters in hydraulic and fuel
systems,

In most applications, one gear-sel can
scavenge 1, 2 or 3 sumps independently,
resulting in a compact, lightweight and
inexpensive unit,

For complele details, wrile today. 'I"_n-l.rl'
inguiries will receive immediale allention.

={01od I S8 ROCKFORD,

HvbrauLics.inc. ILLINDIS

AVIATION & SPECIAL PRODUCTS DIVISION

Mooney Mark 20D Master Performance

Maximom speed at sea Jevel. ... ... iiiiiiii i 147 mph.
Cruise speed at 759 power at 9,600 ft. at 2700 rpm. ... .....oonnin 141 mph.
Cruise speed at 759 power at 8,000 f. at 2,400 rpm . 137 mph.
Cruise speed at 655 power at 10,000 ft. at 2,400 rpm 130 mph.

Stall speed at gross weight .57 mph.
Rate of climb at sca level at gross weight at 92 mph. indicated. .. .. .. .. 780 f|.‘rll‘ll.
Range at 75% power at 8,000 ft. at 2,400 rpm. (no reserve). ........o.. 610 mi,
Maximum range at 41% power at 10,000 ft. at 1.800 rpm 800 mi.
Service ceiling at gross weight, ... ... oo i 12,000 ft.
Takeoff run at sea level at gross weight, no wind, 15-deg. flaps 890 ft.
Landing rolls at sea level at 2,200 Ib., no wind, 33-deg. flaps

SPECIFICATIONS
Gross weight
Empty weight
Baggage
Wing loading
Power loading
Spum
Length .
Wing area 167 sq. ft.
Tread 9 ft. 1-in.
Standard equipment includes: Hartzell constant-speed propeller, vacuum pump acees-
sory drive, engine-driven fuel pump, electric anxiliary fuel pump, dual controls, 50-
anp. generator and voltage regulator, retractable step, tinted windows and windshield,
sensitive altimeter, airspeed indicator, magnetic compass, stall warning indicator,
recording tachometer, manifold pressure gage, oil temperature and cylinder head
temperature gages, oil pressure and fuel quantity gages, fuel pressure gage, ammeter.
Options include: full gyro panel, navigation-communications equipment, heated pitot
titbe, cnrtains, sun visor and rotating beacon,
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PRIME SITE FOR SPACE-AGE INDUSTRIES!

Locate in the middle of the great new industrial west...right between the giant west coast and
expanding midwest markets. Locale in Colorado, the transportation hub west of the Mississippi.
Many of the nation’s leading space-age companies have Colorado addresses, Research and education
facilities in Colorado are among the finest in the nation. “Site-See” Industrial Colorado now...
right from your own desk.

WRITE TODAY FOR FREE EXECUTIVE
PORTFOLIO..."INDUSTRIAL COLORADO" &

9-booklet portfolio containing the latest data on Colorado's
industrial assets, siles, markels, labor and of course...
Fleasant Living. All inquiries are strictly confidential,

COLORADO e
‘ DEPARTMENT
|

OF DEVELOPMENT
12 STATE CAPITOL DENVER 2, COLORADO
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AIRSPEED
WARNING

SPECIFIED
BY BOEING
FOR THE “727"

The ASTEK Mach Airspeed Warning Swilch
is designed to operale a warning device
whenever the aircraft speed exceeds the
maximum operating limit speed, It can be
adjusted to follow the maximum operaling
limit speed curves for all turbine powered
aircraflt and allows complete compliance to
Part 1(b) of the Federal Aviation Agency
Regulation No. SR-450.

For infarmation, write or call

ASTEK

INSTRUMENT CORP.

Armonk, Mew York ™ Tel.: ARmonk 3-3061
Cable Address: Astek-Armonk ™ TWX: ARmonk 5894

B INTEGRATED FLIGHT EQUIPMENT m ALTIM.
ETERS ® MACH AIRSPEED WARNING- SWITCHES
B MACHMETERS ® AIR DATA COMPUTERS B
FLIGHT INSTRUMENT SYSIEMS ®m SERVO
INDICATORS & ALTITUDE RATE INDICATORS W
PRESSURE SWITCHES = PRESSURE TRANSDU-
CERS W AIRSPEED INDICATORS m CABIN
PRESSURE INDICATORS ® AUTOMATIC, FLIGHT
CONTROL SYSTEMS B PRESSURE GAUNES B
MACH AIRSPEED INDICATORS
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NEW AEROSPACE PRODUCTS

Mass Spectrometer
Portable Time-of-Flight mass spec-

trometer (model 17-210) gives ascillo-
scope and strip chart display of quali-
tative and quantitative analysis of ele-
ments having a mass between 1 and
250.

The manufacturer says the spectrom-
eter has research applications in cryo-
genics, high vacuum component test-
ing and analysis of residual gases m
ultra-high vacuum chambers in  the
107 torr, region. Other uses include
analysis of outgassing products in low
vacuums, and provision of data on the
kinetics of evacuating vacuum cham-
bers.

Spectrometer is 52 in. high, 29 in.
wide and 29 in. decp, and needs no
water or refrigerant; electrical power
required is 115 v, 30 amp., 60-cycle
phase.

The Bendix Corp., Cincinnati Divi-
sion, 3130 Wasson Rd., Cincinnati §,
Ohio.

Radiation Shielding

Material called Dyna-Therm Series
NR 1000, combining thermal and
nuclear radiation protection, offers the
same radiation shielding capability as
boron and lead but can be cast, molded,
poured, sprayed or brushed on to form
a thinner, more efficient coating than
other materials, the manufacturer says.

Dyna-Therm incorporates boron and
lecad compounds dispersed 1 vanous
cpoxy, polvurethane and silicone bind-
crs.  The manufacturer says shielding
applications include nuclear medicine,
acrospace vehicles and industnial and
scicntific nuclear reactors.

Dyna-Therm Chemical Corp., Bev-
erly Hills, Calif.

Wind Force Indicator

Instrument measures the magnitude
and direction of wind force in both hori-
zomtal and vertical planes smmultanc-
ously, the manufacturer says.

The transistorized sensor, a 1-ft.-
dia. sphere, is mounted internally on
rigid supports. Wind drag displaces the
sphere 1 relation to differential trans-
former slugs mounted on the internal
supports producing signals lincarly pro-
portional to each component of the
force.

The output signal, 0 to 0.5 v., 3,000
ohms impedance, will operate X-, Y-,
and Z-axis chart recorders to provide
true wind direction and force, and di-
rection and force of cach of the three
components of the wind vector.

The unit requires 105 to 120 v, in-
put and 1s designed to record and pre-
dict runway wind conditions for jet
aircraft landing and takeoff, monitor
wind conditions at missile launching
sites and for pgeneral meteorological
monitoring and recording.

Flow Corp.,, 205 Sixth St., Cam-
bridge 42, Mass.

—

ey

v
i

i o

Cooling Fan

Compact, lightweight fan for high
pressure airborne and electronic cooling
applications delivers 100 scfm. at 8.8 in,
w.g. while operating at 12,000 rpm.

FFan is 2% in. in diameter and 3 in.
long and weighs 1 1b., 14 oz.

Blower Div., Electric Boat/General
Dynamics, Groton, Conn,

Thermal Control Shroud

Shroud is designed for installation in
a vacuum chamber to simulate, under
regulation by a precise heat source, the
space environment of rapidly fluctuating
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YOU ARE CORDIALLY
INVITED TO ATTEND

ENTITLED

“BUSINESS OPPORTUNITIES

IN THE NUCLEAR SPACE
PROGRAM™

CO-SPONSORED BY THE
ATOMIC INDUSTRIAL FORUM
AND NUCLEONICS

TO BE HELD DURING

ATOMFAIR 62

AT THE SHOREHAM HOTEL
IN WASHINGTON, D. C,

ON THURSDAY
NOVEMBER 29"

THIS ALL-DAY SEMINAR WILL BE
ORIENTED TOWARD MARKETING
AND SALES PERSONNEL WHOSE
COMPANIES HAVE A CURRENT OR
POTENTIAL INTEREST IN THE NU-
CLEAR SPACE BUSINESS W THERE
WILL BE AN OVER-ALL REVIEW OF
THE U. 5. NUCLEAR SPACE EFFORT
INCLUDING THE NUCLEAR ROCKET
AND SPACE POWER (SNAP) PRO-
GRAMS TOGETHER WITH DISCUS-
SION OF MARKETS AND HOW
BUSINESS 1S TRANSACTED WITH
THE GOVERNMENT m
REGISTRATION FEE: $15

o T T e ——— e
WRITE TO: SPACE SEMINAR

ATOMIC INDUSTRIAL FORUM
850 THIRD AVE.,
NEW YORK 22, N. Y.
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temperature extremes and high vacuum.
Flectronic and mechanical components
and svstems, as well as complete satel-
lites. can be tested under these condi-
tions.

The shroud, called Cryo-Panel, has ex-
truded Anned aluminum panels through
which freon, liquid nitrogen, or a heated
brine fluid is circulated. Interior Ainned
side of the shroud is painted black to
provide a heat sink.

Two standard tube sizes are available
for matching the shroud’s heat transfer
capabilitics to the thermal load of the
svstem.
~ Flexibility of manufacture permits
fitting of the shroud pancls to simula-
tion chambers not ongimally equipped
with Crvo-Panel, according to the
manufacturer.

High Vacuum Equipment Corp., 2
Churchill Rd., Hingham, Mass,

Reversing Counter

Navigational counter displaving lati-
tude reverses automatically upon cross-
ing the cquator, eliminating the nced
for a dual-bank counter with a shutter
mechanism.  This saves weight  and
spIce.,

Similar model reverses when passing
from east to west longitude. A gear-
ing arrangement within the counters
reverses  the direction of the whedl
when a pre-determined “zero™ pomt s
reached, even though the shaft mput
is uni-directional,

The instrument is fabricated from
corrosion-resistant  materials  and  has
white on black hgures.

Torque is 1.5 oz. when all transfer
components are engaged.

Veeder-Root Inc.,, 70 Sargeant St.,
Hartford 2, Conn.
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What else can you do with
the highest density,
practical metal
available for aircraft
and missile use?

Depleted uranium metal 18 _m*ﬂilal;le
in large quantities for I‘I'lill'liﬂt'}'., in-
dustrial and commercial applications.

Its big asset is high density ... 0.68
b /en. in. With depleted uranium, yvou
can fit the heaviest possible weight
into the smallest possible space.

Depleted uranium is a highly prac-
tical metal, too. It can be easily cast,
rolled, forged, extruded, machined.
Physical properties are good. Strue-
tural properties are equivalent to
mild steel. It can be alloyed to a vari-
otv of other metals. A complete fab-
rication service supplies parts in all
shapes and sizes to exact specifica-
tions. The cost is surprisingly low.

How about applications in your field
of interest? Formore information or
for a discussion on how depleted ura-
nium metal may fit vour design needs,
write or call :

Nuclear Metals Division

NATIONAL LEAD COMPANY

111 Broadway, New York 6, N. Y.

DEPLETED URANIUM METAL
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systems
analysts:

Quantify the complex
on important projects
at Hughes!

Creating a new wirld with ELECTRONICS

e i A b R i B
' HUGHES |
e D ISl e e

HUGHES AIACRAFT COMPANY
AEROSPACE DIVISIONS
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SURVEYOR (soft lunar landing space-
craft), SYNCOM (synchronous communi-
cations satellites), VATE (automatic test
equipment), anti-ballistic missile defense
systems (boost-intercept, mid-course,
terminal)—these are a few of the many im-
portant and complex projects under de-
sign, development and study at Hughes.

Because of these projects and others
important to the nation’s defense, pre-
paredness and space effort, Hughes of-
fers more opportunities to Systems An-
alysts than ever before.

Involved with these positions are the con-
sideration of many basic problems such

as: the proper mix of manned vs. un-
manned satellites; the requirements of
manned space flight; IR systems require-
ments for high speed strike reconnais-
sance systems or unmanned satellites;
analysis of weapon systems from con-
ception through development, test and
customer use; and many others.

Inquire today. If you are a graduate
engineer or physicist from an accredited
university, a U. S. citizen, and believe
that you can contribute to and benefit
from the important projects at Hughes,
contact us today. Airmail your resume to:

Mr. Robert A. Martin,

Head of Employment
Hughes Aerospace Divisions
11940 W. Jefferson Blvd.,
Culver City 72, California

We promise you a reply within one week,

An egual opporfunity amployer

SAFETY

Blast Caused Continental B-707 Crash

On the night of May 22, 1962, a Con-
timental Air Lines Boeing 707-124, N 70773,
operating as Flight 11 en route from (3’Hare
Airport, Chicago, Illinois, to Kansas City,
Mo., was flying via Jet Route 26V at an
altitude of 39,000 f. A few minutes after
Flight 11 had made a northerly deviation
from course to circumnavigate a thunder
storm, in the vicinity of Centerville, Iowa,
the radar image of the aircraft disappeared
from the scope of the Waverly, lowa, I'light
Following Service. At approximately 2117
an explosion occurred m the right rear lava-
tory resulting in separation of the tul see-
tion from the fuselage. The arcraft broke
up and the main part of the fusclage struck
the ground about 6 mi. north-northwest of
Unionville, Mo. All 37 passengers and crew
of § sustained fatal injurics. The aircraft
wias totally destroved.

The Board determunes that the probable
canse of this accident was the disintegrating
force of a dynamite explosion which oe-
cnrred in the nght rear lavatory, resolting
in destruction n% the aircraft.

Investigation

Awrcraft N 70775, a Boeing 707-124, ar-
rived at O'Hare International Airport, Chi-
cagn, Illinois, from Los Angeles, Calif.. as
Continental Air Lines Flight 10 at approxi-
mately 1900 on May 22, 1962, At O'Hare,
the aircraft received routine servicing and a
turnaround inspection m preparation  for
scheduled departure to Los Angeles as Flight
1T with an intermediate stop at Kansas City.

The crew of Flight 11 had flown into
O'Hare from Los Angeles as the crew of
CAL Fhight 4, a Boeing 720, landing there
at 1913, The crew consisted of Captain
Fred R. Gray, First Ofhcer Edward J. Sulli-
vim, Second Ofhcer Roger 1. Allen, Direc-
tor of Passenger Services David E. Olssen,
and Stewardesses Marilvn Bloomguist, Mary
McGrath, Martha Rush, and Stella Berry,
Flight dispatch was accomplished by the
dispatcher at the carrier’s headquarters in
Denver through the customer service agent
m Chicago in accordance with company
policy and procedure. The dispatcher’s pro-
posed flight plan cruising altitude of 28,000
ft. from Chicago to Kansas City was changed
to 39,000 ft. by the captain becanse he had
knowledge of thunderstorm activity west of
Chicago, An en ronte time of 1:01 hr.
from Chicago to Kansas Citv was shown on
the fight pﬁm, Flight 11 was released from
(Mare with a takeoff gross weight and a
center of gravity well within prescribed
hmits,

1. 5. Weather Burean forecasts indicated
thunderstorm  activity  associated with an
active cold front and prefrontal squall lines
between Chicago and ];:.-1115;1.-. Citv. A severe
weather warning was in cffect for an area
which lay across part of the proposed route
of Flight 11, predicting heavy thunder-
storms, maximum tops of 50,000 ft., with

' All times herein are Central Standard
Times baged on the 24-hour clock,

severe to extreme turbulence and possibility
of tornadocs.

IFlight 11 reported off O'Hare Airport at
2035 and was vectored by departure control
to Bradford, 11, reporting over Bradford
at 39,000 ft. on Jet Route 26 Victor at
2052, Just cast of the Mussissippt River, at
approximately 2101, Flight 11 asked Chi-
cago Air Route Trafic Control Center if
it had a radar picture of the squall hine just
ahead of the flight. The reply was negative
and the center handed the Aight over to
the Flight Following Radar Site at Waverly,
lowa, one minute later. At about 2102,
Flight 11 requested mformation regarding
penctration of the storm area, and  the
Waverly  controller suggested a  southerly
circumnavigation of a thunderstorm lying
across the arcraft’s flightpath.

Additional discussion between Flight 11
and the controller developed the fact that
the thunderstorm could be circumnavigated
either to the south or to the north, The
nature of this discussion indicated that the
aircraft’s radar was operating satisfactorily,
and Flight 11 clected to pass to the north
around the storm cell.  After the aircraft
assed around the storm, the controller in-
Fnrmf:d the flight that a direct course to

bl
e

B

Kirksville from its present position should
avoid all inclement weather. The crew then
replied that they were starting a turn, and
requested clearance direct to Kansas City.
The Waverly controller approved this roc-
quest and informed the ﬁigfﬂ that descent
clearance was being processed.

For several minutes Waverly attempted
to contact Kansas City Center without suc-
cess and so informed the flight, wherenpon
Flight 11 replicd "Okay, we can probably
reach them on vour radio, do vou want to
send us over?” This was the last transis
sion heard from Flight 11 and 15 believed,
by the controller, to have ocenrred at ap-
proximately 2114, Within approximatcly
gng minute of this transmission, however,
the Waverly controller established contact
with Kansas Citv Center and attempted to
effect a radar handoff of Flight 11, At
the same time Waverly tried unsuccessfolly
to contact Flight 11 to request that they
establish communmications with Kansas City
on 13395 me. Waverly also attempted to
identify to the Kansas City Center the radar
target location of Flight 11 as about 10 mi.
south of the intersection of Arways J45Y
and J64V, and moving in a southerly diree-
tion. The Kansas City controller momen-

=

=zl
'_1.
|l|_.-|
.t

" 1
'''''

&

C-133 Undergoes Pressuri:utiu;l Test

Douglas C-133 is immersed in a hydrostatic test tank for pressurization cycling during recent
14-month USAF fatigue research program. Aircraft recently completed the equivalent of
30,000 hr. flying time, during which the aircraft underwent 12,000 simulated fights. Tests
were conducted at Douglas Aircraft Co.'s Long Beach, Calif., facility. Only minor cracks
in the skin, all reparable, developed during the test period which simulated pressurization,
landing, takeoff and gust loadings on fuselage, wings, empennage and landing gear. Air
Force may extend the test to 60,000 simulated hours.
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tarily observed an indistinet target at this
apprcﬂ-:mmte position but this target dis
appeared after two or three sweeps of the
antenna and was never useable for radar
handoff purposes. The Waverly controller
stated that at approximately 2115, one min-
ute after Flight 11°s last transmission, he
observed the aircraft’'s transponder return
and subsequently the primary target began to
fade from the radar scope. It was later de-
termined that the aircraft had crashed 6 mi
north-northwest of Unionville, Missouri.

Numerous people in the vicinity of the
accident site were contacted during a search
for evewitnesses to the accident, but nonc
could be found who counld positively corre
late what thev saw with the Continental
aircraft.  Several persons in the vicinity of
Cincinnati, Towa, and Unionville, Missouri,
heard loud and unusoal noises. Two wit-
nesses saw a big flash or ball of fre of short
duration in the sky, The times at which
these phenomena occurred were estimated
by witnesses as between 2110 and 2130, All
witnesses stated that the weather was clear
at the time.

A B-47 from Forbes AFB, Topeka, Kan-
sas, was Aving in the vicmity of Kirksville,
Missouri, at the approximate time of the
accident and was headed in a northerly di-

Helicopter open sea rescue equipment, developed by Kaman Aircraft under a $109,000 Navy contract, successfully makes a simulated rescue

rection at 26,500 ft, The aircraft comman-
der later reported that he saw a hrighl: Hash
in the sky fumdrd of and above his position.
After rs:[":rrnng to his navigation logs he L'ull
mated the fAash to have oceurred at 2172
near the location where the last radar t:lrgtl
of Flight 11 had been seen by Waverly,
He further stated that weather in the area
at the time was clear with with little or no
tiirbulence,

Flight Recorder

The foil magazine removed from
N 70775s flight recorder showed little dam
age, but there was extensive denting of the
recorder case, severe distortion of the mount
g bracket, and considerable damage to the
mternal mechanism. All of the parameter
values recorded on the foil were readable
and showed a normal operation of the air-
craft. These values closely coincided with
the aircraft’s reported flight profile from Lift-
offt at O'Hare Airport until 42 min, later,
when the vertical acceleration trace indi
cated extremely large excursions and all
other traces became unreliable. The re
corder indicated that the aircraft had en-
countered moderate turbulence at several
mtervals throughont the flight but that for
about five minutes prior to the Jast normal

trace the air was smooth, Correlation of the
flight recorder readings with the reported
takeoff time indicates that at 2111, on en-
countering the last appreciable turbulence,
the aircraft turned from a magnetic heading
of 270 deg. to a heading of 247 deg.

[t held this heading for about '-!I[} seC.,
and then turned further left to 230 deg.,
holding within 10 deg. of the latter heading
from approximately 2113 to the point where
the traces became abnormal. The pressure
altitude trace indicated a normal descent,
from 39,000 feet, was begun at approxi-
mately 2115 and it continued at a fairly
constant rate of 1,000 ft. per minute for 2
min. 7 sec. to an altitude of 36,500 ft. The
imdicated airspeed trace duning this same
interval of time shows an unsteady increase
from 250 to 274 kt, The acceleration trace
for this period of time varies little from 1.0g
except for a fvesecond interval at about
2116, when it jumped shghtly between
U.78 and 1.25g. Approximately one minute

later, approximately 42 min, after liftoff, or
at approximately 2117, the Hight recorder
traces became extremely active.

The fuselage of N 70775, minus the aft
38 ft., and with part of the left and most of
the right wing intact, struck the ground,
headed westerly down a 10-deg. slope of an

at night in moderately heavy seas about five miles off Block Island, N.Y. Waves were about five feet high as helicopter moved in toward

test subject. Kaman engineer in water supposedly was immobile and unable to help himself

in landing lights. Right, pilot swings ladle-like rescue net out on movable arm.

Above, left, is pilot’s view of cngineer

alfalfa hAeld located about 6 mi. north-
northwest of Unionville, Mo, and 14 un
west of State Ilighway No. 3

The nose of the aircraft dug mto the
ﬂ'rlmlil:] at a 20-deg, angle, with some tele
n.r_::i:mg of the E|1~.¢ age |L1~.t aft of the cock
pit; however, the remaming fuselage. al-
though badly broken, was not hlqur]}Ld
The iu-.q_hg._ and wings struck the "Itlllml
m a nose-down ;]’rTlflldf. and with the lateral
axis almost level, There were indications of
rotation about the vertical axis at anmpact,
but the absence of drag marks down the
hill reflected an almost l'.n:n]:l'luti.' fack of
horizontal speed,  The landing gear was
down and locked; the wing flaps were up.
An emergeney checklist was found between
the captam’s voke and las instrument p.lm|
Two Right deck clocks had stopped at
2121:15 and 2121:45, respectively,

The engines were found at four separate
locations within an arca ! mi. wide and 2
mi. long, with the closest engine approx:
mately 14 mi. southwest of the main wreck-
age. Lach engme was partially buried
the ground on impact from an almost ver-
tical fall. Inspection of the engines mdi-
cated that there was little or no rotation

of compressors or turbines at ground 1m-

pact.

— w---'-'-." e R — --. . R -.-rE.--,i. =
Cable. threaded through end of arm, lowers net to water level.
by use of ladle handle.

been mereased about 5095

ey = e gt

Four large picces of the aireraft were
scattered in a northeasterly direction along
the aireraft’s Hightpath 4 to 6% ma. from the
main wreckage. One of these, a 29-H. sec
tion of the left wing, was found about 4 mi.
away, The outhoard panel and tip of the
left wing were located 61 miles northeast
of the main wreckage, The horizontal sta-
hilizer and elevator assembly was yving in a
havheld about 1 mi. north of the 29-ft. w ing
scction, About 6 mi. northeast of the main
wreckage the vertical fin and rudder assem-
blv, with about half of the station 1440
and 1507 frames and some top skim still
attached, was found intact having dropped
almost vertically into thick woods,

Abrasion Marks

A soot-covered “assist” handle from one
of the airplane’s lavatories, a pillow, and
some tissne paper were found lodged inside
an aperture between the station 1440 frame
and the fin. A small amount of blood and
other human remains were found on the
aft surface of this frame. Numerous abra-
sion marks and several punctures were found
on the surfaces of the An. There were also
abrasions on the right honizontal stabilizer
with blue smears matching cabin intenor
:_mnpum:nts,

IFragments of the :|1r]1L1m: were scattered
along a narrow path 40 mi. long m a north-
casterly direction from the mam wreckage.
Low density materials such as papers, nap-
kins, pillows, and insulation were recovered
at distances up to 120 mi. away,

Examination of the wreckage showed no
cvidence of metal fabgoe, stractural or sys-
tems failure or t]l:llfnlllt‘l‘inn, fire in fight, or
collision with another aircraft or forcign
object. The condition and pattern in which
the wreckage was found indicated a high
altitude breakap and disintegration of the
aircraft in flight.

During the initial stages of the imvestiga-
tion, about 20 ft. of the fuselage between
stations 1220 and 1440 could not be found.
An intensified search for the missing wreck-
age was conducted; all scattered wreckage,
including pieces of the missing section, were
consolidated at one location and two
mockups of the aft fuselage area were con-
structed, One consisted of the fusclage ex-
terior from about 10 feet forward of the
main entrance door to the empennage; the
other mockup, the interior in the same
seneral area.

As interior and exterior pieces of the tu-
selage were refitted into their onginal posi-
tions on the two mockups it was found that

Net is same size as standard Navy circular net, but cffective area has
Arm swings forward so pilot can see both person in water and net at all times. Hover-

ing Navy HUZK-1 dips net below the surface and moves forward until the net is below the person to be rescued. Then the pilot
increases the helicopter’s altitude. Hydrodynamic forces swing the ladle arm away from the man.

Test Subject From Running Sea During Darkness

Ladle net is lifted to cabin deck level by winch-powered cable in center photo below. Arm then rotates rearward to bring net fush
against the open hatch, Person then can be pulled in by crewman or can simply roll in. Rescues have been made in daylight in 12 ft. seas
with winds up to 25 kt. Numerons others have been made in calm lakes and rivers. Gear now will be turned over to Navy for service
evaluation. Photos were taken from an open power launch.

Ladle Net Helicopter Rescue Gear Scoops Immobile

Engineer is scooped into net by forward motion of the helicopter, then lifted clear of water. Dummies have been used for a number
of the approximately 35 open sea rescue tests made to date after it was found that live subjects tended to make an effort to assist the

rescuers, Navy required rescue gear that could scoop unconscious or immobile persons from the water. Live subjects are pictured
here. Sequence is composed of photos taken during two different rescues.




When you follow these welding instructions—
you can perform wonders with @ “T-1" Steels

UsS “T-1'" Steel, and “T-1" type A, are two of the
most versatile steels ever developed. They combine
very high yield strength (100,000 psi minimum}), out-
standing toughness, and ready weldability. Designers
have taken advantage of this remarkable combination
of properties to build stronger, lighter structures of
many types, and to improve the performance of an
impressive array of heavy-duty equipment.

Achieving great strength and toughness in a steel
is not an earthshaking event. But combining these
properties with weldability is, as in the case of US5
“T.1" and “T-1" type A Steels. It is this weldability
that permits the designer to take full advantage of the
strength of “T-1"" Steels.

Being heat-treated constructional alloy steels, US5
“T.1" Steels require different welding techniques than
other high strength steels. They are not difficult to
weld, just different. Strong, reliable joints are obtained
when the following three precautions are followed.
We invite you to read them as a guide to realizing the
full benefits of USS "'T-1" Steels. They are detailed ina
booklet which includes a Welding Heat-Input Calcula-
tor, and in our new welder-training film, **"How to Weld
USS ‘T-1' Steels' (see coupon).

RULE 1—Use the proper electrodes

When manual-arc welding “T-1"" Steels, use only elec-
trodes with low-hydrogen coatings. Or, use a welding
method which is “low hydrogen' such as inert-gas
shielded-arc or submerged-arc welding.

Hydrogen is the number one enemy of sound welds
in “T-1'" Steels, as in all alloy steels, because it causes
underbead cracking, resulting in unreliable joints.

To be sure you have selected the correct electrodes,
remember that low-hydrogen coatings are designated
by the last two numbers of the electrode classification
as 15, 16 or 18. None other. For example, EBO15,
E9016, and E11018 are satisfactory for welding USS
“T-1" Steels.

Weld
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Cracking
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Underbead Cracking in an Actual Weld

When you want to be positive that the finished weld
will be as strong as the parent *T-1" Steel, use E11015,
-16, or -18 rods. _

Never use electrodes or wire-flux combinations con-
taining vanadium to weld “'T-1'"" Steels if th[:! f.reldment
is to be stress relieved. Weld metal containing vana-
dium is likely to be made brittle by stress relief. (Stress
relief is only necessary with “T-1"" Steels when re-

quired by codes and one or two other special cases.)

When welding “T-1" Steels to a lower-strength steel,
use low-hydrogen rods of the strength level recom-
mended for the lower-strength steel.

Proper handling of electrodes is also important.
When exposed to air, low-hydrogen coatings will pick
up moisture which is a rich source of hydrogen. Keep
your electrodes dry. Make it a practice never to open
more than 30 minutes' supply of rods at a time. A
sure way to keep rods dry is to keep them in a 250-
300°F oven. If your rods have absorbed moisture, hot
bake them in an oven according to the manufacturer's
recommendation. One hour at B00°F is average.

To sum up Rule 1, for manual welding use low-
hydrogen electrodes and keep them dry. For sub-
merged-arc or inert-gas shielding arc welding, use
thoroughly dry fluxes and water-free shielding gases.

RULE 2—Use correct welding heat

On most kinds of structural steels, high heat input
results in superior welds. With *T-1" Steels, just the
opposite is true. The best welds in “T-1"" Steels de-
pend on never getting over a certain maximum amount
of heat, Less heat is used so the weld will cool quickly
which, in “T-1'" Steels, results in good, tough welds.
Thus, you must closely control the amount of heat put
into the weld.

For this reason, never preheat “T-1" Steels except
in special cases. Preheating means more heat to get
rid of and a longer cooling off period, which can be
harmful to welds on “T-1"" Steels. The cases in which
preheating is necessary are those in which the steel
must be warmed to get rid of excessive moisture (a
hydrogen source), where the piece is so restrained it
doesn't have room to shrink after welding, or when
thick pieces over 1" are being welded. Much of the
time, however, preheating isn't necessary, and never
preheat ©'T-1" Steels on hunch alone.

The heat you put into a weld depends principally on
amperages and the speed at which the arc travels
along the joint, The higher the amperage, the more
heat input. The slower the speed, the higher the heat
input. Controlling heat input requires keeping amper-
age below certain ceilings and keeping the speed of
arc travel above certain speeds.

There are two other important items to keep track
of: steel thickness and temperature. Thicker sections
can safely soak up more heat than thinner ones, so you
can use more amps and slower speed. As for tem-
perature, the section may have been heated up by pre-
heating or by previous passes of the electrode. So if
the section is already hot, you must cut down on amps
or increase speed to avoid excessive heat input.

Heat Input Calculator.

There's an easy way to determine the safe heat input
for USS “T-1" Steels: the circular Heat Input Calcu-
lator which is provided with the book offered in the
coupon. With it you can quickly find out what amount
of heat will result from any given setup, and deter-
mine how much more you can safely put in. It is a

circular '‘slide rule' which tells, on the front side,
how much heat will be put into the joint if you know
the amperage, voltage, and arc speed. On the back
side of the calculator are tables showing the safe
heat inputs for “T-1"" Steels in several different thick-
nesses at different temperatures. This handy device
is designed to help you get good welds every time.
Heat inputs may also be calculated from this formula:

Heat Input per inch =

Amperes x Arc Volts x 60  Watt Seconds (Joules)
Speed, inches per min.  Per inch of weld

RULE 3—Use recommended welding procedure

The straightforward stringer bead method is preferred
for welding **T-1" Steels, Do not use the '‘full weave"
method. Weaving heats the metal more because the
arc travel speed iIs slower and may cause excessive
heat input. The proper method is to fill the groove
with a succession of stringer beads.

Before a bead can be laid over an earlier bead, the
flux, scale, or oxidation must be removed.

Back gouging. The preferred method is arc-air gouging
followed by clean-up grinding. Do not use an oxyacety-
lene torch. There is danger of overheating which may
cause an unsatisfactory joint.

Speed. Whether you control speed by machine or hand,
control it closely. The Heat Input Calculator described
above is your guide to the proper speed to avoid ex-
cessive heat input.

Fillet welding. Good fillet welding technique is more
important with “T-1'" Steels because the joints are
usually required to withstand greater forces. Fillet
welds in “'T-1"" Steels should be smooth, correctly con-
toured and well faired-in to the legs of the pieces to
be joined. The layers of each weld should be made
so that there is good root penetration but no under-
cutting. The weld shown on the left is ideal, the one
on the right is to be avoided,

Good Penetration T‘\
No Undercut ——

Fared-in 1o Legs

7 Good Wald Bad Weld f'j

I BE

When thick pieces are joined, and when the weld-
ment is to be stress relieved, fillet welds can be trou-
blesome because of toe cracking. There are several

ways to eliminate toe cracking near fillet welds on
“T.1" Steels. In the case of Tee or Ell joints where
lower strength welds are often the rule, use low-hydro-
gen rods of the E90, EBO, and E70 classes. Being lower
in strength and more ductile, they are less likely to
“pull cracks' at the toe of the fillet weld,

Air hammer peening of the weld can also be very
helpful in preventing cracks, especially if the weld is
to be stress relieved. Joints made even with the higher
strength rods (E100, E110 and up) should be free
from toe cracks if peened. Sometimes it is necessary
to peen each pass, at other times, peening only the
toe passes will prevent cracking. After peening, the
fillets should be smoothly ground to fair the fillet into
the legs of the joint.

Other methods that can prevent cracking include
use of a soft wire pedestal, machine grooving the base
of the upright piece, and laying down "butter’” welds
in toe areas. The first two methods allow the upright
leg to “shrink down.' The “butter” weld strengthens
the “T-1" Steel in the area where a toe crack may
start. It is ground off prior to actual fillet welding and
must be located so that the toe passes of the fillet will
be laid right over the strengthened zone,

FI"EE Waldlng Hﬂlll The above information is spelled out

in greater detail in our free book
‘“How to Weld USS *'T-1'" and 'T-1" type A Steels.' In-
cluded in the book is a Heat Input Calculator that helps the
welder choose the proper welding machine settings. We'll
gladly furnish enough free copies for your shop personnel.
Also, you'll find our 18-minute, 16mm color motion picture
of the same name a big help in demonstrating to your welders
the proper techniques for welding USS *T-1" Steels, Send
the coupon. USS and “T-1" are registered trademarks.

United States Steel Corporation = Columbia-Geneva Steel Di-
vision « Mational Tube Division = Tennessee Coal and lron
Division « United States Steel Supply Division + United States
Steel Export Company

United States Steel

United States Steel, Room 6621
525 William Penn Flace
Fittsburgh 30, Pa,

Gentlemen:
O Please send me__copies of ""How to Weld USS ‘T-1" Steels."

1 Also lend me your 16&mm, color sound movie of the same name,
| understand there is no abligation.

MNarme _

e—

Company

Address

City —Lone. State ____

m+ This mark tells you a product
+ 15 made of modern, dependable Steel,



I B M Space Systems

SPACE-WEST

A Space Systems Design &
Development Group in

LOS ANGELES and SAN JOSE

Engineers, Physicists, Analysts, and
Scientific Programmers . . . are in-
vited to explore dynamic career oppor-
tunities with IBM’s Space-West team
engaged in advanced svstems design
and development, including projectsin:

Space physics, including optics
Mathematical model design
Mathematical & engineering analvsis
Programming systems analysis
Keal-time & scientihe programming

Immediate interviews may be ar-
ranged in Los Angeles. Present staff
includes several senior members of
IBM’s Project Mercury and related
satellite program teams. For further
information, send résumé to:

J. V. Croker, Dept. 524X5
IBM Space Systems West
3424 Wilshire Boulevard
Los Angeles 5, California

Related assignments are also avail-
able with our Washington, D.C., area
Space Systems group.

IBM Federal Systems Division

An Equal Opportunity Employer
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the picces became progressively smaller from
all directions toward a focal poit inside
the right rear lavatory, Most of the pieces
of this compartment were mere fragments
or were entirely missing. Localized bulges
and deformations of aircraft skin; jageed
perforations of skin, structure and equip-
ment from objects propelled at high veloe-
ity; concentrations of grav-black deposits
applied under heavy foree; aireraft  skin
pushed straight ont over rivet heads; and
other such evidence clearly revealed that a
high-order detonating force had emanated
from the lavatory. The physical evidence
further showed that this force had origi-
nated in the waste towel bin underncath
the washbasin counter of the right lavatory,
and had acted in all directions from this
point,

Thirty-six bodies were recovered from the
main wreckage and eight were found  at
varions points from three-tenths of a mile to
almost two miles back along the flightpath,
One passenger in the main wreckage sur-
vived the accident but sucenmbed to fatal
mjuries abont 14 hr, after his rescue, which
accurred several hours after the accident.
The captain, first officer. and second officer
were an therr normal crew locations. Three
smoke masks in the cockpit were found with
face plates demolished, oxveen hoses broken,
and with blood and tissue adhered to the
mside and outside of cach mask., Toxi-
cological and pathological examnations of
the Hight crew bodies disclosed no abnor-
malitics. No indication of hurms was found
on any of the bodies.

A review of the maintenance records of
N 70775 revealed no  significant  irregu-
larities prior to the aircraft’s departure from
O'Hare Airport on the night of May 12,
1962,

Analysis and Conclusions

Regarding the operational and mainte-
nance aspects of this accident, the records
show that the fight crew was properly quali-
fied, that the aireraft was dispatched in ac-
cordance with company policies and proce-
dures, and that the aireraft was airworthy at
the time the flight departed from O'Hare
Airport.

Statements made by controller personnel
who had the aircraft under radar surveillance
during most of the flight. traces made by
the aitrcraft’s flight recorder, and witness
statements regarding local weather condi-
tions indicate that Flight 11, though having
encountered thunderstorms across its fight-
path, had safelv circomnavigated them and
was in clear weather conditions with no
significant turbulence when the disaster oc-
curred. It 15 thercfore conclnded that
weather was not a factor in this accident.

All available evidence indicates that the
aircraft started disintegrating at an appre-
ciable altitude in the vicinity of Centerville,
lowa, and at a time determined to be ap-
proximately 2117, This conclusion is sup-
ported by the Waverly radar controller, who
observed the aircraft’s transponder and pri-
mary radar target begin to fade from his
scope at approximately 2115, Ground-wit-
nesses in the vicinity who heard unusual
noises or saw a fash or ball of fire in the
sky placed the time somewhere between
2110 and 2130,

The B-47 pilot who saw a flash in the
sky estimated the time of the flash as being

2122, However, the most reliable evidence
regarding the time of the explosion is con-
sidered to be that indicated by the aircraft’s
Hight recorder as being 2117,

The phvsical evidence showed that the
landing gear was down and that the flight
crew was wearnng smoke masks at the time
of impact. In addition, the emergency check-
list was found between the captain's voke
and his instrument panel. This evidence
leads to the belicf that upon experiencing an
explosion, which would of course be fol-
lowed by explosive decompression, the crew
mitiated the required emergency  descent
procedures. It is also thought that the crew
donmed smoke masks due to the dense fog
which forms in the cabin immediatelv after
explosive decompression, ‘

At separation of the tail, the remaining
aircraft structure pitched nose down  vio-
lently, cansing the engines to tear off, after
which it fell in uncontrolled gyrations. After
separation from the aircraft, the engines
assumed a trajectory which allowed suff-
cient time for their compressors and tur-
bines to coast to a negligible rpm. before
impact with the ground.

Reconstruction and examination of the
aft fuselage proved conclusively that the
torces which cansed the initial disintegration
radiated from a point within the used towel
bin undemeath the washbasin in the right
rear bwvatory. The violence of the explosion
was clearly shown by the pattern of breakup
and projection of fragments emanating from
this focal point. Snch evidence was in sharp
contrast to the damage cansed by an explo-
sion resulting from anv combustible mate-
rial or source connected with the operation
of the aircraft. its svstems or components.
The Federal Burean of Investigation labora-
tory analvses of residnes collected on miate-
rial from the right rear lavatory and sur-

Rocket Ejection Seat

New rocket-powered ejection seat developed
by Martin-Baker Aircraft Co., Ltd., will be
installed in Hawker P.1127, Dassault Balzac
and  Messerschmitt-Heinkel-Bolkow V.-
101D, Rocket, which aungments thrust of
conventional gun, allows g forces to be re-

duced from 20g to about 15g.
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IBM asks basic questions 1n space

Where will 1t be next?
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This plotting board. driven by an sy compulter, fells
rrogEcT MERCURY control personnel the exact location of the
nvERcURY Spacecraft al any fime in iy orbil,

Manned satellite tracking requires up-to-the-second
information. To tell us where a MERCURY spacecralt
is now and where we should look for 1t next, an 1Bm
computer system at the NASA-Goddard Space Flight
Center has been linked to ground tracking stations.
This system connects sensors, real-time communica-
tions channels, data processors. and displays into an
information network. It transforms data from space
into continuous predictions of flight—from launch-
ing, through orbit, to impact.

Space information syvstems must squeeze thousands
ol complex computations into split seconds. To re-
duce computation time requirements, 1BM engineers
are investigating the application of advanced com-
puting techniques—such as associative memory and
auxiliary storage of precalculated data—to space sys-
tems. T'o enable tracking systems to operate in real
time, they have developed special communications
channels lor PROJECT MERCURY and other projects,
speeding data into central computers and back to
tracking stations around the world. In another area,
under contract to the Radio Division of the Bendix
Corporation, 18M has designed a data processing sys-
tem for real-time control of an Electronically-Steer-
able Array Radar (ESAR). This new approach to han-
dling data in radar systems makes it possible to switch
the direction of radar beams with far greater speed
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Throughout each orbital flight, the rroject siercory Con-
trol Svstem continuously predicts the point where the mErcory
spacecraft will eventually return to earth.

than was possible by using mechanical methods—so
that one radar can track many satellites and space
vehicles simultaneously.

Tracking svstems will improve as we learn more
about space. Present aumospheric models are static.
Their latlure to reflect the ebb and How in the den-
sity of the air forces us to approximate orbital per-
mutations due to atmospheric drag. By leeding data
from satellites traveling through the atmosphere
nto an 1wy 7090 computer at the Smithsonian
Astrophysical Observatory, 18m scientists are plotting
air density as a lunctuion of deceleration. The dy-
namic atmospheric model to emerege from their work
will make predictions of space flight in the region
Iving between 150 and several hundred miles from
earth more accurate . . . an important step toward
the precise control needed for the space systems
of the future.

If yvou have been searching for an opportunity to
make important contributions inspace, programming
development, manufacturing research, solid-state
development, or any of the other fields in which 1Bm
scientists and engineers are finding answers to basic
questions, please contact us. 18M 15 an Equal Oppor-
tunity Employer. Write to: J. V. Croker, IBM Space
SystemsWest, Dept. 524X5, 3424 Wilshire Boulevard,
Los Angeles 5, California.
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ENGINEERING
TEST PILOT

(For Manned Spacecraft)

North American Aviation's Space &
Information Systems Division, one
of America's leading aerospace
companies, located in Southern
California, offers to the test pilot

a unique, challenging opportunity.

You must be 61" or under, 30-42
vears of age (preferably 30-35), and
currently or recently engaged in
experimental or engineering flight
test programs and interested in par-
ticipating in a major aerospace
contractor's mission simulation and
development program for an
advanced manned spacecraft, No I
| Aving will be involved, but appli-
cants must be physically qualified
to work in pressure chambers and
on the human centrifuge.

For additional information, send a
resume to:

MR. A. K. STARR |
EMPLOYMENT SERVICES
12214 LAKEWOOD BLVD.
| DOWNEY, CALIFORNIA

All qualified applicants will receive considera-
tion for employment without regard to race,
creed, color, or national origin.

SPACE AND INFORMATION

SYSTEMS DIVISION _ /\
m |

North American Aviation

rounding structure established that the
explosive used was dynamite.

Evaluation of all the evidence leads logi-
callv to the conclusion that a dvnamaite de-
vice was placed in the used towel bin of the
right rear lavatory with the express intent
to destroy the aircraft.

During the carly stages of the mvestiga-
tion, when the first clues of such a possi-
bility were found, the Federal Bureau of
Investization was apprised of all such evi-
dence so that the apparent cniminal aspects
of the accident could be properly pursued.
The FBI immediately initiated a full-scale
mvestigation.

Probable Cause

The Board determines that the probable
cause of this accident was the disintegrating
force of a dynamite explosion which oc-
curred in the right rear lavatory resulting 1n
destruction of the aircraft.

By the Civil Acronautics Board:

Araxy 5, Boyp
Rosert T, Murpny
Cruax GurNey

. Josern MiNeTTI
Witrtsey GILLILLAND

Investigation

The Civil Aeronautics Board was nob-
ficd of this accident at approximately 2130
on May 22, 1962, Investigators were imme-
diately dispatched to the scene and an -
vestigation was initiated in accordance with
the provisions of Title VII of the Federal
Aviation Act of 1938,

Air Carrier

Originally incorporated as Varney Aar
Transport, Inc., in Nevada on Dec. 15,
1934, the name of the carrier was changed
to Continental Air Lines, Inc,, in 1937,
\With headgnarters at Stapleton Field, Den-
ver, C:J‘tmn«]h}_ Continental Air Lines holds
a certihcate of public convenience and
necessity issued by the Civil Aeronanhics
Board to engage in the transportation of
persons, propurty, and mail. The carrier also
possesses a valid air carrier operating cer-
tificate issued by the Federal Awviation
Agency.,

Capt. Fred R, Gray, age 50, held a valia
airline transport pilot cerbificate No, 31369
with tvpe ratings in Viscount, Convair 240,
340, 440, DC-6/7B, DC-3 and Boeing 707
aircraft. s physical qualifications were cur-
rent and without wawvers, Capt. Gray orig-
inally gualified in the Boemg 707 on May
15, 1959, and had his last profciency check
Apr, 26, 1962,

He had an estimated total flying time of
25,0000 hr., of which 2,600 hr, were in
Bocing 707 aircraft,

First Ofhcer Edward ], Sullivan, age 41,
possessed a valid airline transport pilot cer-
tificate No. 467905 with tvpe ratings in
DC-3 and Viscount aircraft. His physical
qualihcations were current, with a waiver
concerning eveglasses. First Ofheer Sullivan
eriginally ¢ualifed in Boeing 707 aircraft
September 16, 1961 and his last proficiency
check was given on the same date. He
had an estimated total fiving time of 14,500
hr. of which 600 hr. were in Boemg 707 mur-
craft.

Second Offhcer (Flight Enginger) Roger D,
Allen, age 32, held a valid flight engineer
certihcate ™o, 1319169 as well as a com-
mercial pilot certificate with single, mult-
engine land and instrument ratings.  His
physical qualihications were current  and
without waiver.

Sceond Offhicer Allen was originally quali-
fied in Boeing 707 aircraft in June 1960,
and his last line check was accomplished
Mar. 27, 1962,

Dircctor of passenger services was David
E. Olssen, age 39,

Stewardesses were Manlyn  Bloomquist,
age 24, Marv McGrath, age 20, Martha
Rush, age 23, and Stella Berrv, age 21,

The aircraft was a Boeing 707-124, U. §.
Registry N 70775, manufacturer's senal No,
17611, manufactured June 16, 1959, with
a total Hving time of 11,945:535. Time since
last periodic inspection was 183:43. The
aircraft was powered with four Pratt &
Wihitney JT35C-6 engines with time since
overhaul and total times as follows:

Engine Mogition 1750 T™r
1 E60:06 THG1 42
i 2007 57 2409 :23
3 1054 :47 230316
4 1639 :10 Goda a4

L1 5
o -

—
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112

CF-104 Carries Three-Way Photo Pack

Roval Canadian Air Force CF-104 Starfighter carries a three-way camera pod (arrow) on
takeoff. Pod fits snugly under aircraft fuselage and has a negligible effect on the Mach 2
aircraft’s performance. It can be quickly attached and operated through wire plug-ins and
provides photos from three directions: forward/down and obliquely to each side.
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PRATT & WHITNEY AIRCRAFT
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B We are seeking competent and creative people who can help advance our programs in the dynamic and fast-moving
field mf energy conversion. We are specialists in this field . . . a leader in flight propulsion systems with a 36-year record
of engineering achievement. Today, in addition to concentrated research and development efforts on advanced gas
turbines and rockets, we are exploring new and exciting avenues in every field of aerospace, marine and industrial power
application . . . from fuel cells to thermionic generators. It's a challenging and demanding era for us—one which offers
excellent opportunities for engineers and scientists who can match their growth to ours. '

And the environment . .. be it picturesgue Connecticut or bright Florida . . . is excellent for living, working, playing. Another
“plus” is the opportunity to earn advanced degrees through a corporate-sponsored Graduate Study Program. These
programs, leading to an M.S. degree, and at some schools to a Doctorate, are available at the University of Flarida, the
Hartford Branch of Rensselaer Polytechnic Institute, the University of Connecticut, and Yale University—among others.

THESE ARE SOME OF OUR RESPONSIBLE OPENINGS:

THERMODYNAMICS—HEAT TRANSFER Investigations re- STRUCTURES Analytical investigation, design and develop-
quire the application of all modes of heat transfer in solids and ment of complex structures using conventional and uncon-
in single and two phase fluids at pressures from space vac- ventional materials and novel manufacturing processes,
uum to hundreds of atmospheres, temperatures from cryo- Object of this program is to develop improved lightweight,
genic to those existing in highly performing flames. Products temperature-resistant structures for all types of energy con-
under study range from advanced gas turbines to liquid version devices,

metal boilers.,

MISSILE & SPACE VEHICLES Analyze mission and determine

overall vehicle systems requirements; consider aerocdynamic,

thermodynamic, structural and guidance considerations as

they affect selection of propulsion, propellant and guidance

;:."51._“& ms in order to establish basic structural and aerodynamic
esign,

SYSTEMS ENGINEERING Determine characteristics of en-
ergy conversion and power systems that are technically and
economically feasible for development efforts. Duties include
the analysis and evaluation of specific systems applications
and participation in the pertinent analytic and experimental
development program, (Connecticut only)

EXPERIMENTAL TEST Develop test procedures; direct parts
fabrication, test rig assembly, instrumentation and facilities
preparation; conduct test; analyze data; formulate test con-
clusions. Assignments are available in both air-breathing and
non air-breathing programs ranging from current gas turbine
engines to fuel cells,

MECHANICAL DESIGN Translate theoretical studies into
workable hardware on a variety of complex, high precision
energy conversion devices—both air-breathing and non air-
breathing. Analytical ability necessary since the mechanical
designer is expected to perform all but the most complex
analyses,

FLUID MECHANICS Analytical studies and design of fluid
machinery for a variety of powerplants. Investigations range
from the hydrodynamics of mixed flow, high head rise pumps
to the separation of vapor and liquid phases in a reduced
gravitational field.

PERFORMANCE ANALYSIS Analysis of gas turbine and fuel
cell test data and test results with the objective of predicting
trouble areas and recommending design changes necessary
to improve performance characteristics. Strong aerodynamic,
thermodynamic or combustion experience desirable.

AIR-BREATHING PROPULSION CONCEPTS EVALUATION
Analytical evaluation of advanced propulsion systems con-
cepts such as turbojets, turbofans and ram jets as they apply
to subsonic, supersonic, hypersonic, V/STOL and marine
vehicles, An advanced degree would be particularly desirable
for these openings.

STRESS ANALYSIS—VIBRATIONS Analysis of structures sub-
jected to both complex static loading and transient thermal
loading, operating in an environment which is subject to
vibratory loads. Requires strongapplied mechanics background.

Many other openings at various experience levels are also
available in important programs. If your specialty or field of
interest is not listed here, write us—regardless.

Please submit your resume in confidence, stating salary requirements, to either:

MR. P. D. SMITH MR. J. D. MORTON

PRATT & WHITNEY AIRCRAFT OR PRATT & WHITNEY AIRCRAFT
400 MAIN STREET WEST PALM BEACH

EAST HARTFORD, CONN. FLORIDA

U

DIVISION QF UNITED AIRCRAFT CORP.

An Equal Opportunity Employer




EMPLOYMENT OPPORTUNITIES

The Advertisements in this section include all employment opportunitiss—exeou-
tive, management, technical, selling, office. skilled, manual, etc. Look in the
forward section of the magazine for additional Employment Opportunities

ndvertising.

Faositions Vacani
Positions Wanted
Parl Time Work

DISPLAYED ———RATES ———

The advertlsing rate is 860,30 poer il for all mdver-
tistng appearing in other than & contrect hasls
Fregueney rates quated on redquest,

An ndvertising inch ls mieasured %" vertically on a
enlumn=—3 columpns=—30 Inchas o & D,

sublect o Agency Commission,
Send NEW ADS to Classified Advertising Div. ol AVIATION WEEK, P.O. Box 12, N. ¥. 36, N, ¥,

NATIONAL
COVERAGE

Employment Agencies
Employment Services
Labaor Bureaus

Civil Service Opportunifies
Seiling Dpporfunities Wanted
Selling Opportunitics Ofared
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$£2 70 per line, minimom 2 loes. To figure advanee
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ADDRESS BOX N, REPLIER T0: Hor No,
lagsifred Ade. IMe, of thisa pubilication.
Kopud fo affive ueaeesd ol
NEW YORK 38 P. O, Box 12
CHICAGD 112 643 N, Wiehigon Ave.
NAN FRAMUCTSCD 112 264 Califarnm ST,

POSITIONS VACANT
REPRESENTAT'VES Resumes are solicited from qualified persons
by a committee seeking to fill the position

of Dean at a large midwestern university in
the wundergraduate college devoted to the
study of acronautics. Applicant should have

Two major task areas are of |
special interest:

> engineering degree, experience in industry
ADHANEE Beckman Systems Division has and/or academic feld., ability to continue
ENGINEEHING three position openings for present expansion planz. Write P.0O. Box

=1%3, College Station. St. Louils 3, Missouri.

engineers qualilied in data

. . . challenge . . .

The CHRYSLER Corporation SPACE Division
was born of experience extending over a decade
in the research, design, development, fabrication,
assembly, test, and launch support of large liquid-
propelled missile systems and space boosters.

Because of this experience, CHRYSLER
SPACE Division was established to engineer, pro-
duce, checkout, and static test the first stage of
NASA's Saturn C-1 rocket, and to assemble and
launch the entire C-1 space vehicle. To these
tasks was added responsibility for product 1m-
provement and advance engineering.

CHRYSLER SPACE Division now 15 seeking
engineers and scientists with the talent, enthusi-
asm, and technical proficiency to fill key positions
In this growing new Division,

with a future . . .

Consider these added values of a career with
CHRYSLER Corporation SPACE Division:
« Association with top technical minds.
« Excellent career advancement potential.
« University facilities for advanced study.
. Pleasant living in 3 choice Southern locations.

If you have engineering experience in re-
search, preliminary design, test or development
in the areas of AERONAUTICS, ELECTRONICS,
SYSTEMS, LIQUID PROPULSION, RELIABILITY
or STRUCTURES, or applied experience n
MANUFACTURING, PLANT ENGINEERING or
QUALITY CONTROL, send your resume in confi-
dence to Personnel Department, P.O. Box 26018,

Mew Orleans 26, La.

CHRYSLER corroration SPACE pivision

CAPE CANAVERAL, FLA,

HUNTSVILLE, ALA.

NEW ORLEANS, LA.

An Equal Opportunity Employer

This branch analyzes existing
or proposed space system designs
and operational charactenstcs to
establish system requirements and
feasibility for developing design cons
cepts. It includes these sections:

Aeroballistics—concerned with dy-
namics and trajectory analyses, agr-
odynamic heating, staging studies,
aerodynamics, and flight evaluation,

Preliminary Design—aestablishes
configuration feasibility to mest
mission changes and future mis-
sions as diclated by program re-
quirements,

Future Systems Analysis—studies
advanced systems with considera-
tion of tradeoffs between vanous
parameters as well as projected
availability of new and higher per-
formance hardware.

PRODUCT
IMPROVEMENT

These programs provide for
assignment involving the major ele-
ments of the structural, mechanical,
and matenals disciphnes, including
coamplete or partial feasibility stud-
ies, design, development, analysis,
and testing, Tasks also are initiated
in the areas of electrical systems,
instrumentation, and automatic
checkout. Component product im-
provement tasks will be performed
to correct design deficiencies and
marginal conditions detected in the
evaluation and test programs.

CHRYSLER corroration
SPACE pwision

An Equal Opportunity Employer

reduclion systems, real-lime
computer applications, or telemelry
communications. To qualily. a

B.S. in electronics i= mandatory.
Technical experience should include
at least three years in project

or applications engineering.

Position responsibilities are two-
fold. Firsl, each man will have the
technical responsibility to design
and propose systems within a
product line. Second,. represent-
alives will make custiomer conlacis
and provide technical support en
major proposal efforts. 30-50%
iravel will be necessary.

To obtain additional information
and 1o arrange a personal
interview, wrile R, McEvers.

==Vl 4a4T-1a M0l INSTRUMENTS. INC.

Fullertan, California

An equal opportunity employer.

EXECUTIVE SALES
REPRESENTATIVE

West Coast

A long established and nationally
recognized engineering company
haz an opening for an individual
with a proven performance record
capable of dealing and associat-
ing with top-level peraonnel 1n
the military and defense related
industries.

We desire a graduate engineer or
equivalent with several years re-
sponsible experience, preferably
with an engineer-contractor who
has acguired business from mili-
tary agencies or prime/sub-con-
tractors engaged in DOD projects.
Plense sulmiit deotailed resime
of training, crpervicnee and sal-
ary regquirements in confidence
i I

P-8805, Aviation Weel,
Classified Adv., P.O. Box 12,
New York 36, N Y.
{Our staflf knows of this opening )

‘ i
|

POSITIONS H-FAHTEE

15.000 hours, mostly airline experience,
ATR, DO6/5. "LLB" degree, experience in
lahor-relations. Scek oemplovyment using
either or hoth experiences. Flving not
paramount. Apge 6. Hesume on reguest.
PW-996G5, Aviation YWeek,

Enginurini Representative for Americas
firm, ax [SAF Officer-Pilot. Aeronautical
Engineer, Flight Test Engineer, Mizsile
Bange Operations Engineer, Editor, Photo-
grapher, presently consultant Envineer [or
Italtan companyv. Via | November No 3
Grottalerrata, Roman Provinee, Italy,

| NEED EXPERIENCED
| ENGINEERS?

Place an “Engineers Wanted”
advertisement in this EMPLOY-
MENT OPPORTUNITIES sec-

tion. It's an inexpensive, time

saving method of selecling ex-

perienced personnel for every

engineering job in the electronic

industry. The selective circula-
tion of AVIATION WEEK offers

vou an opportunity to choose
the best qualified men avail-

able throughout the industry.

For rates & inlormation wrile

AVIATION WEEK

Classified Advertising

Post Office Box 12 New York 36, New York
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AVIATION INDUSTRIAL FACILITY AVAILABLE
SALE OR LONG TERM LEASE

This strategically located facility in a major metropolitan area includes

253,000 sq. ft. of land; 34,200 sqg. ft. of hangar area; 10,800 sq. ft.
of offices; 34,200 sq. ft. of shops. Locoted in Los Angeles area at

Santa Monica Municipal Airport.

Contact B. H. Witherspoon.

JOHN B. KILROY CO.— INDUSTRIAL REALTORS
12901 So. Crenshaw Blvd. — Hawthorne, Calif.

Phone:

J72-4471

SHANNON
REPAIR SERVICE, LTD.

SHANNON FREE AIRPORT
[RELAND

FAA 148 F

TWO BEAUTIFUL QUEEN AIRS

No. l—Zero Engines—Naow Paint
No. 2—415 Hours Tolal Since New
THE NORMAN LARSON CO.

Executwin Division—AVW

Van MNuys Airport, Califoarnia
STate &-1410
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Immediately available

FOR SALE

P=W-R2000-7M2/D3/3D-136

ENGINES
OVERHAULED AMND CERTIFIED
FARA o ARB.
ALSO ZERO HOUR BUILD-UPS
ror DC-4/C-54
Contact:

BALES DEPARTMENT-ISRABL-AIRCRAFT
INDUSTRIES
Lo AlpranRt-r=sRAkL
TELEX: ISRAVIA LA Kilg-
CABLES: “JXRAELAVIAY :
TEL: LD 97 0072-3-5, 971151

FOR SALE

GROUND POWER UNIT "LEACH" wonosed,
stationary with rectifier for jet & piston a;¢ use,
Input: 220V 180 Amp, 3 phasas, 60 cycles, 1.0 PF.
Ouipul: 1I5/200V I74 Amp. 3 phases, 300 cycles,
75 PF, 60 KVA, 45 KW_  Swissair, New York
Intl, Airport. Tel, FA 2-8600 ext. 304,

FOR SALE

Contact us first for Grumman Gooses @
Super Widgeons, also 92008 Gross Weigh
Kits for G-21A Goose, wrap around wind.
shield, auxiliary gas tanks, picture window:
and many others. Super Widgeon Conversior
Kits, increase gross weight kits, auxiliar)
gas tank kit and many others. McKinnor
Enterprises, Inc., Route 1, Box 520, Sandy
regon,

Grumman Goose, asking %10,000.00 ferry-
able, needs work to relicense. No radio, has
metal wings, Goodyear dise brakes. L/E
26 R/E 3560. Dean Franklin Aviation
Enterprises, 3923 N.W. 24th St.. Minn‘.‘li, Fln.
Grumman Am\ghlhllnu Largest “lh‘:tlnn of
Goose and idgeons available anywhere.
Write for our list of mircraft available for
immediate sale. World's largest inventory
of Grumman amphibian parts. Dean Franklin
Aviation Enterprises, 39232 N.W. 24 St.
Miami. Fla.

— —

WANTED
Wanted: DC-4's, 6 or 8 ‘lﬂl‘llll!'l'lu carge &
convertible, complete overseas equipment.
Also C-146"s with & without T-category modi-

fication, Send full detaila & price first letter.
Puerto Rican Ameriean Imports, Ine. 714
San Juan Darlington Bldg., San Juan, Puerto
Rien,

SEARCHLIGHT Equipment
Locating Service

NO COST OR OBLIGATION

This service i3 aimed ot helping yow, the
reader of “SEARCHLIGHT", to locate Surplus
new ond vied ovietion equipment and com-
ponents nol currenily adverfised, (This service

is for USER-BUYERS anly.)

How to uso: Check the deoler ods fo see if
what you want is not currently odvertised, |f

not, send wus the specifications of the equip-
ment wanted on the coupon below, or on your
own campany letterheod to

Searchlight Equipment
Locating Service
ce/o AVIATION WEEK
P. O. Box 12, N. Y. 356, N. Y.

Your reguirements will be brought promptly |
io the ottention of the equipment dealers ad-
werlising in this section. You will receive re-
plies directly from them,

Searchlight Equipment Locating Service
c'o AVIATION WEEK
P. O, Box 12, M. Y. 36, N. Y.

Please help uws locate the following equipment
components.

COMPANY
STREET .......
vl [ o UL P P ZIONE
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AERODYNAMICS
ENGINEERS

Growth opportunities exist with

LOCKHEED-GEORGIA COMPANY
for the engineer with proven ability

in the field of Aerodynamics.

ASSOCIATE LEVEL

BSAE with some experience in perform-
ance and stability and control analysis.

ENGINEERING LEVEL

BSAE or MSAE with minimum of 2 vears
experience in performance and stability
and control onalysis,

SENIOR ENGINEERING LEVEL

BSAE or MSAE with minimum of 5 years

experience in studies and investigations
of aircroft performance, stability and

contral, and cerodynamic loads,

SPECIALIST LEVEL

Expert in all areas of oerodynamics with
commercial jet development experience
required,

Expert in thermodynamic heat transfer
and/or aerodynamic heating. Minimum
of 7 years experience. Prefer propulsion
and rocket background,

SECURE
YOUR FUTURE

WITH

LOCKHEED - GEORGIA
COMPANY

Divisien of Lockheed Aircraft Corporation

Send your confidentiol resume to: |
Hugh L. Gordon, Professional Em-
ployment Manager, 834 W. Peach-
tree St., Atlanta 8, Georgia, Dept.
J-75.

An equal opportunity employer I
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LETTERS

Homer Nods

Subject: Problematical Recreations #136
Revisited, and a personal message to 5.
M. Hamzeh, Bell Helicopter Co., Fort
Waorth, Tex. [Letters, AW Qct. 15, p.
158).

My congratulations to 5. M. Hamzeh of
Fort Worth and to all other readers of
Problematical Recreations who found the
alternate solution to Problematical #136.
As vou discovered, 494,209 does indeed
satisfy the requirements of the problem. So
does 998,001, We knew about both, We
should have published both., We stand cor-
rected,

In the words of IHorace, . . . even the
good Homer sometimes nods.” Dear readers,
keep following the senes. The puzzles may
get better.

AnceLa Dusns
Copyv Research Director
Litton Industries, Inc.

Beverly Hills, Calif.

. . . And Nods

Your issue of Oct. § (p. 92) lists as an
answer to the Problematical Recreations No,
138 of Litton Industries, Inc., advertising in
the Oct. 1 1ssue (p.83) the dimensions of
two sails which answer the puzzle. It might
interest you to know that there are an inf-
nite number of rght trangular sail dimen-
sions which meet the requirement that ther
arca and penimeter be numerically  equnal.

Given a nght tniangle with sides x and y
and hypotenuse 2 where the area, A, is equal
to xv/2 and the perimeter, P, is equal to
x4+ v 4+ 2z If A required to equal P
numerically, then there are an infinite num-
ber of solutions for the sides x, y and z
as follows:

first, dehne x = [4n + §]"=*

m=ik
then, it can be shown that y = 4 4 §/
x—4)z=x4+8(x—4and A= PF =
2x 4+ 2 4+ 8/(x — 4)) = 2(2 4+ z). The
following tabulation lists the first seven sets
of sail dimensions in this series,

n X v 2 A&P

] 6 10 24

12 5 13 30

16 41 164 374

20 41 204 13

24 ‘1 248 524

28 44 283 604

32 3z 323 687, ete.
Joux L. FREEMAN
.':ipr:ci:ﬂ Pl‘ﬂi{:[‘th nr.'parhn{:nt
Raytheon Co.
Missile and Space Division
Bedford, Mass.

L B W R R

Doppler Comment

It 15 not dificult to understand why
screams of anguish have gone up from the
Airline Navigators Assn. in their dispute
with TWA over the use of Doppler radar
as a primary navigation system. We have
witnessed the same sort of thing in the case
of the railroad firemen who are being dis-
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Flacr:d by automatic equipment, Neverthe-
ess, it requires only a little care when read-
ing the assertions of the ANA to determine
that their enticisms of the Doppler radars
are misleading.

The hig squawk is apparently concerned
with the course deviations arising from er-
ratic indications of magnetic north. A Dop-
pler navigation system requires a heading
mput from an outside source becanse it does
not itself generate such a signal. Ordinarily
this input is supplied by a magnetic compass,
and errors in the input signal will produce
errors 1 the navigation system output, But
blaming the Doppler radar, as the ANA
does, is comparable to blaming a computer
for wrong answers when the input data is
EITONCoNs,

It 1s interesting also to note that the other
criticism voiced by the ANA is concerned
with weak LORAN signals in the mid-Atlan-
tic, and not with the Doppler system itself.
If the ANA (and Rep. Gonzales) want to
point the quivering finger, let them point
at imperfect compass  data and  weak
LOR. "i."""- signals rather than Doppler radars.
Or is it possible that calling attention to the
real source of error would lead eventually to
the very thing that ANA wants to avoid—
the elimination of their function altogether?

Juriax B. Grara
Advanced Svstem-Electronies Division
Ryvan Acronaunhical Co.

San Diego, Calif.

Pilot Criticism

Due to detenorating working conditions
with the advent of the big commercial jets,
I found that after five vears as an American
Airlines copilot my only course of action
was to return to military  aviation as a
Marine Corps jet pilot.

The adverse cribicism  directed at the
professional airhme  pilots during the cur-
rent stewardess-pilot-flight engineer hearings
hias infuriated me and frightened the travel-
ing public, as well as Mr, Halaby and his
FAA, to the extent [ feel compelled to
make the following statements:
® In my five years | never witnessed a single
act by any airline captain that I, with my
limited 10,000 hr., could term a willful
unsafe flight practice,
® [ have never observed a stewardess or any
other unqualified person at the control of
a commercial airliner without complete con-
trol by the autopilot and further monitored
by the remaming pilot.
® After many hours of solid instrument con-
ditions, with all the associated stresses and
strains, 1 have on occasion observed a pilot
close his eves momentarily or  browse
through approach plates, ete, to lessen the
strain of contmually monitonng instruments,
harping of radios, and the other nerve-rack-
ing activity withim over-crowded cockpits.

Any one of the above mentioned i
stances, if observed by a non-pilot engineer,
stewardess, or anv malicious person posscss-
g a spy camerd, could be given widespread
false publicity to the uninformed public by
E’:mpr ctely mﬁrt:prf:ﬁl:*ntmg the ulahng

Cts.

In conclusion, as long as non-pilot per-

sonnel of any type are permitted in the
already over- ['Tm\'dl:]d jet cockpit, there will
be continued reports of the recent kind by
those who cannot be expected to under-
stand an airline pilot’s action.

Janies B. Hetn

Captain, USMCR

MCAS, Cherry Point, N. C,

Dollar A Day

At the time of Glenn's three trips around
the world I intended to write you, but the
press of business deterred me. Now with
Schirra’s perfect flight I want to transmit
the thought T had at the time Glenn, in
passing over Australia, said, “Tell the Com-
mandant of the Marine Corps that 1 have
my flight bme i for this month.”

That thought was this: Every time we
used to cross the 180th meridian going
westhound we Jost a day, and the Comp-
troller General, in his great wisdom and
conscience, faithfully docked evervone for
one dayv's subsistence. If one kept on going
around the world westhound he never re-
trieved this subsistence allowance, but if
he returned over the same route the Comp-
troller General, with his great generosity,
restored the gamed davs’ subsistence,

In view ul‘g:lthﬂ precedents  established,
as described above, would it not be ap-
propriate to call the Comptroller General's
attention to the fact that Glenn and Schirra,
having witnessed a total of nine more sun-
rises than the rest of us and therefore gone
through that many more davs, should be
entitled to three and six days additional
subsistence respectivelv?  Should there not
he a ponderous decision on the part of the
Comptroller General as to what constitutes
a day—if this is questioned? What do vou
think?

M. B. Guexey, Manager
Raytheon Co.

Western Region Offices
Hawthorne, Calif,

Engineer Overage

The little gem of a poem by an engineer’s
wife in the Oct. 1 issue of AviaTion WEEK
(p. 102), regarding what happens to apphi-
cations m personnel offices, was just the
prod [ needed to write a letter, too.

My husband, who has an M. S, m M. E,,
has worked at Cape Canaveral for six vears
i various aspects of launch operations. “The
mussile companies are eager to have him
back in California, but for personal reasons
he must stav in Flonda for two more vears,
and he is finding it very difficult to get a
job here at the Cape. We, too, thought
NASA, ¢t al, were crving for engineers in
order to get on with the mece for the moon.
Not so. And not onlv did NASA not want
him, but it took three months for his appli-
cation to wend its way through NASA's
labyrinth of bureaucratic red tape!

Private companies are all saving that they
can’'t hire unhil they get a go-ahead from
NASA,

(Name withheld by quluest.]l

‘NGINEER'S WIFE
Titusville, Fla.
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A PARTIAL SHOWING. OVER 556 DIFFERENT
SIZE 8 ROTARY COMPONENTS AVAILABLE

Clifton Precision’s size 8 rotary components have been tried and proven by customers over the past 8 years. These are the most accurate
and best tested (because they are use tested) size 8 rotary components on the market today.

1. Torque transmitter (26v. input) 2. Torque transmitter (115v. input) 3. Control transformer (lo Z) 4. Control transformer (hi Z) 5. Control
transformer (very hi Z) 6. Torque receiver (26v. input) 7. Torque receiver (115v. input) 8. Torque diHerential (lo Z) 9. Torque difierential
(hi Z) 10. Electrical resolver (.5 Lr.) 11. Precision computing resolver (leedback winding) 12. Electrical resolver (1 tr.) 13, Linear trans-
former (115v. input) 14. Linear transformer (26v. input) 15. Servo motor (17 length, .40 in-oz stall torque) 16. Motor generator (10v. input)
17. Servo motor (53/64" long) 18. Servo motor (35v. center tap) 19. Servo molor (26v. center tap) 20, Molor generator (26v. input) 21. Servo
motor (.30 in-oz stall torque) 22. D.C. motor (l4v. input) 23. D.C. motor (28v. input)

For Information: 5050 State Rd., Drexel Hill, Pa.—215 MAdison 2-1000, TWX LNSDWN, Pa. 1122(U)—or our Representatives
f. D

CLIFTON PRECISION PRODUCTS CO., INC. C])

CLIFTON HEIGHTS
COLORADO SPRINGS
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For a complimentary reprint of this Artzybasheff illustration, write: Avco, Dept. AW2, 750 Third Avenue, New York 17, N.Y.

Centuries of history teach the importance of military mobility. And today Avco capa-

— o —————————————— R T e

i

bilities help provide it. Superstrong honeycomb structures for logistics aircraft—re-
liable engines for battlefield helicopters, aircraft, and drones—high-speed amphibious
hydrofoil vehicles —advanced ordnance —push-button combat communications. These
are important Avco contributions to today's vital mobility for defense.

UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS . .. REGARDLESS OF RACE, CREED, S SN B
COLOR, OR NATIONAL ORIGIN ... WRITE AVCO TODAY. AVCO CORPORATION, 750 THIRD AVE., NEW YORK 17, N.Y. 4




