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Anxious to hit back at shock problems? Now you can do it—
through the $100,000 Leach Reliability Center, where active

components are torture-tested to perfection. This laboratory check-

out system exposes components to rigorous shock testing and a

series of six other equally tough tests. From it, Leach derives the

ultimate in component reliability.

Part of Leach Reliability Center is devoted

to shock testing active components in each

of three mutually perpendicular planes to

150 G's. The Leach laboratory also provides
electrical, leak detection, heat, cold, vibra-

tion and acceleration testing.

LEACH CORPORATION, 18435 Susana Road, Compton, California

DISTRICT OFFICES AND FIELD REPRESENTATIVES
IN PRINCIPAL CITIES OF U.S. AND CANADA.
EXPORT: LEACH INTERNATIONAL S.A.

LOOK TO LEACH

For electromechanical components,
electronic subsystems and power

conversion systems to meet the

requirements of the space age . . .
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3M Materials Memo
News of materials for the aerospace industry— selected from the 27,000 products of the 3M Company

All Shook Up?
In a lather over vibration problems in
your bird? Settle down, then, while we
tell you the absorbing story of 3M's new
vibration damping tape. Y-9052, as it's

called, is an easily applied construction
of self-adhering flexible foam. It stems
from an entirely new basic theory on
vibration control. The actual key to all

this is the high internal shear action of
its specially compounded foam and
pressure sensitive adhesive coating. A
top layer of reinforced vinyl film inten-
sifies this damping effect. Thus, you get
a structure engineered to give maxi-
mum energy absorption at minimum
weight—Y-9052 weighs only y4 lb./sq. ft.

» Y-9052 is particularly effective in
controlling vibration or noise due to

resonance. And there's no need to em-
phasize how important this can be in
reducing fatigue of structural materials.
For maximum effectiveness, the foam;
should be considerably thicker than the
base metal. For example, one layer of
Y-9052 is at its best on sheet metal up
to approximately 0.060". Of course, with
an additional layer of tape, you can
boost the metal thickness up to 0.125".

Y-9052 brings you the added advan-
tages of thermal insulation (0.038
Btu's/hour/°F/sq.ft./ft.), flame retard-
ance, and excellent moisture resistance.
Its high conformability to irregular sur-
faces and ease of cutting make applica-
tion a real breeze.

If vibration problems have you jump-
ing (and they needn't be restricted to
airframes), let our industrial trades
tape division help you.

More Brawn for
Your "Brain"

TAPE CROSS-SECTION

Plain old paper
tapes may be fine

for Wall Street
stock tickers — but
they just won't
take the beating in
many of today's
punch tape data control sys-

tems. Not so with 3M's new
#360 polyester based punch
tape stock. It's designed spe-
cifically for critical and repetitive ap-
plications of machine tool control, auto-
matic checkout systems, guidance sys-

tems, computers, and high speed readers
— to name just a few.

The high tensile strength (56 lb./

inch) and the high tear strength (40
grams) do not interfere with the sharp
clean perforations that are obtained
with a minimum of die wear. Also ap-
pealing is the absence of annoying
static so often found in plastic films.

Reliable performance from Maine to

the Mojave is assured with the excel-

lent dimensional stability. Then there's

the high opacity to visible light and
other radiation. With an optical density
greater than 4, it's a natural for use
with photocell readers.

All these outstanding properties add
up to literally thousands of passes
through your equipment, even under
unfavorable conditions. If you'd like to

try your hand at punching holes in our
product, call your local magnetic prod-
ucts division representative, or check
the box below.

It's rough all over
But 3M's new "Scotch-Brite" Brand
Cleaning and Finishing Material can
provide a smooth solution for your

metal cleaning and finishing problems.
Made of a nylon web impregnated with
microscopic abrasive mineral particles,

it's already cut a niche in production
processes for steel, stainless steel, alumi-
num, zinc, brass, copper and titanium.

It does a cleaner, faster job of pre-
paring primary metals for pickling . . .

helps deliver a superior finish with bet-
ter adhesion in metal plating . . . does
a beautiful job of blending abrasive
scratch patterns in metal fabrication—
and, in fact, can provide a unique satin-
like finish of its own.

The open-textured structure of
"Scotch-Brite" gives you not only
lightness, but also conformability to
varying work geometries. To learn how
it can fit into your operations, see your
local coated abrasives division repre-
sentative, or check the box below.

3M Company, Missile Industry Liaison— Dept. VAB-80
St. Paul 6, Minn.

Please send more information on Y-9052 Vibration

Damping Tape "Scotch-Brite" Cleaning and Finish-

ing Material #360 Punch Tape Stock 3M Products

for the Aerospace Age.
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Firm
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The Extreme Case of Shipmentitis
The most extreme case of Shipmentitis

on record dates back to the General
who lost the War because during the
crucial Battle he couldn't locate the

nail for his horse's shoe.

Today Shipmentitis is a disease that

afflicts many electronic component
users. Its symptoms are occasional
shipments arriving late, or in the wrong
place, or incomplete, or with the wrong
specifications, Some Companies have
a slight case Shipmentitis without
realizing it. In serious cases, Ship-

mentitis can dei vital defense proj-

ects, cause expen. setbacks.

Avnet developed a Cure. Simply,
Avnet maintains a network of Sales

Engineers traveling throughout the

U.S. They are on call anytime to assist

in. selecting components designed to

solve tough problems. Each engineer

has his counterpart in a Service Center

Expediter. Tremendous Stocking
Facilities are maintained strategically

throughout the country.

Add to that key Avnet Assembly Facil-

ities for Connector Prototype Require-

ments, plus immediate access to the

fastest known forms of commercial

transportation, plus internal Ware-

house speed so highly developed that

75% of the orders received by Avnet
are processed, assembled, inspected,

packed, shipped, and received by
customers before their confirmations

reach Avnet.

A vnet Service Centers and Stocking

Facilities are in.

LOS ANGELES, CAL. CHICAGO, ILL.

SUNNYVALE, CAL. DAYTON, OHIO

BURLINGTON, MASS. WESTBURY, L. I.

AVNET
AVNET ELECTRONICS CORP.

Avnet attributes from its s .y„ facilities: BENDIX SCINTILLA CONNECTORS, SPERRY SEMICONDUCTORS. RHEEM SEMICONDUCTORS. ElECTBOSNAP AND HETHERINGTON
SWITCHES, GREMAR CONNECi "USE RELAYS, ROBERTSON SPLICE t CONNECTOR CASES, BABCOCK RELAYS. KING SU8MINIATURE MI-TEMP CERAMIC CAPACITORS, TIC

PRECISION TRIMMERS, VIBRE TNERS by GENERAL TIRE t RUBBER CO., U. S. SEMCOR SEMICONDUCTORS, SANGAMO CAPACITORS, SPRAGUE CAPACITORS
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Marquardt's Cooper Development Division

THE ONE SOURCE

for your start-to-finish

high altitude rocket research programs!

Complete and proven rocketry services

for aero/space science are provided by
the Cooper Development Division of The
Marquardt Corporation. These are high

altitude or space probe systems designed

for wind measurement, meteorological,

radiation, and biological information, and
similar militaiy and scientific high alti-

tude rocket research programs.

Cooper capabilities include design and
fabrication of rocket motors, payload

packages, recovery systems, electronic

sensors, transmitting and receiving equip-

ment, launchers, firing programmers and

field operations, and electronic data proc-

essing systems. Cooper can handle any
part or the entire research project— from
feasibility studies to final data reduction

and presentation.

The complete system capability of Cooper

Development provides one contract source

for start- to -finish answers to problems

spanning all high altitude rocket research

parameters. For example, consider the

U. S. Navy Bureau of Ship's radiation

measuring program—Operation Redwing.

In this system, engineered and super-

vised by Cooper, were rocket vehicles,

launchers, fire control stations, radiation

The Cooper Family of Rockets

1. ROKSONDE 100
2. ROKSONDE 200
3. ASP I

4. PYTHON
5. ASP IV

6. TERRIER -ASP 150
7. ASCAMP

8. BOA
9. TERRIER -ASP 300

10. ASPAN 150
11. COBRA
12. ASPAN 300
13. KING COBRA
14. DIAMONDBACK

detectors, telemetry transmitting and
receiving equipment and data reducing

facilities. During the test, 41 rockets were
launched. Each performed successfully.

Results: Cooper's experience backlog—
more than 100 major projects in seven

years— eliminates costly experimentation

and saves precious time and money.

A recent exclusive development by Cooper

is a low altitude — to 5,000'— wind-probe

rocket designed for pre-testing winds
aloft immediately before missile firing.

These provide immediate information on
winds aloft to missile launching control.

Demonstration details covering Cooper's

complete systems capabilities, new higher

power, higher altitude rocket develop-

ments and specific illustrations of rock-

etry sounding and probing, are available

by writing A. B. Metsger, Vice President-

General Manager, Cooper Development
Division, 2626 South Peck Road, Mon-
rovia, California.

Engineers and scientists experienced in

these fields— and in the area of solid pro-

pellants or electronics — are invited to dis-

cuss their career advancement with the

Cooper Development Division of The
Marquardt Corporation.

15. STARSEEKER

COOPER DEVELOPMENT DIVISION

2626 SOUTH PECK ROAD. MONROVIA. CALIF.

ASTRO COOPER DEVELOPMENT DIVISION

OGDEN DIVISION POMONA DIVISION

POWER SYSTEMS GROUP

CORPORATE OFFICES: VAN NUYS, CALIFORNIA



letters

Triple Slip

To the Editor:

We have noticed in your July 18 is-

sue (World Missile/Space Encyclopedia),

under Strategic Missiles, that you have
given credit to The Martin Company for

the launcher systems for Titan missiles.

We of American Machine & Foundry
Company (AMF) are doing the design,

manufacture and installation of the

launcher systems and would appreciate

the credit, as we have a direct contract

with the Air Force for this work.

R. McCardle, Acting Site Mgr.
Titan Installation & Activation Division

American Machine & Foundry Co.
Denver, Colo.

Through an oversight, M/R also erred

in not crediting AMF with its role in de-

velopment of the Minuteman rail car and
its responsibility for Bomarc GSE. Our
apologies to a major missile/space or-

ganization .

—

Ed.

Let's Fund Translation Now
To the Editor:

I found Paul Means' article on the

efforts being made in developing a me-
chanical language translation program
("Auto-Translation Effort Lacks Focus,"

M/R, July 11, p. 22) an excellent review

of the problems being faced. The article,

however, did raise one or two questions

in my mind.
The first is that it seems that a great

deal of money and effort is being thrown
into a project which is years away, while

—in effect—very little money is being ap-

propriated for solving the immediate prob-

lem: translating as much Soviet technical

material as is necessary now. It seems
ironical that we read every day that a lag

in a critical area of as little as a year

can make the difference between survival

and destruction—while the authorities are

content to allow at least a five-year lag

in the translation program (which, while

not ostensibly critical, really is).

The entire Russian translation program
in the United States, which is actually

producing results, at present costs less than

$2 million a year. Several companies are

engaged almost solely in this work; it has

taken them years to build up the staffs

to run out these translations and, in many
cases, they do it at a loss simply because

they are aware of the pressing need to

maintain the program.

Moreover, when an adequate machine
is provided it will be these companies

whose staffs will have to provide the

guidance necessary to check and recheck

the accuracy of a vast amount of litera-

ture. I think that some attention should

be given to these firms and to the prob-

lems they have run up against in at-

tempting to broaden their program.

As an example, I should like to call

your attention to the company called Con-
sultants Bureau Enterprises, which not

I
only translates more Russian scientific

8 Circle No. 3 on Subscriber Service Card. missiles and rockets, August 29, I960



SOLUTION!

FORGING BY ARCTURUS

ARCTURUS provides a solution to the most

difficult of forming problems.

The impeller section shown is of 4340 steel

precision-forged to close tolerance in our Dynapak,

in one minute's time! To profile mill this part

would have taken 4 hours. Comparable

time savings can be effected on other

intricate designs.

Whether it be a close tolerance small

part or one large enough to be

forged in our 25000-

Steam Hammer, we offer

rapid production of

high strength parts

with optimum

metallurgical

characteristics, to

meet the most

exacting

specifications.

Write for

literature to:

Areturus
MANUFACTURING CORP

4301 Lincoln Blvd.. Venice, Calif. Phone UPton 0-2751

journals than any other company in the

world, but which also translates, publishes

and sells a large number of scientific Rus-

sian books used by almost every scientist

in the country.

At this time the company has six or

seven Russian journals (among them are

Kinetics and Catalysis and the Journal of

Structural Chemistry) which desperately

require translation, but for which no funds

are available. It is the kind of undertak-

ing which should have support; I believe

that if in some way you could point this

out you would be performing a public

service.

Mark R. Feller.

Manager, Research Dept.

Kalb, Voorhis & Co.

New York City

A-bombs for Allies
To the Editor:

Your Aug. 8 editorial ("How Bold,

How Imaginative?") about "Bold Imagi-

nation," or meeting unknown dangers with

attack, stinks to high heaven. You and

your friends in the State and Defense

Departments would have the United States

arm West Germany with atomic weapons

to again (make the Germans) potential

aggressors in what you call the defense

of the freedom of the world.

Discreetly, no mention of West Ger-

many is made in your editorial; but, to

some of us who understand the under-

handedness of people like yourself, the

intent is clear: arm the other guy and let

him do the dirty work. May I advise you

that by treaty West Germany, which is

a part of NATO, is not supposed to have

or to develop an atomic, bacteriological,

or chemical war potential?

The United States already has a di-

verse and widespread world nuclear strik-

ing force. Let's keep it in our own hands

where it belongs. Why don't you smart

fellows who editorialize and run the Pen-

tagon ever come up with any bold and

imaginative ideas to bring peace to the

world? If the world was free from war-

mongers maybe that would be the great

first step to freedom of the individual

man from political and economic slavery.

John Savas

Canton, Ohio

To the Editor:

Your Aug. 8 editorial regarding arm-

ing our European allies with atomic

weapons makes a point that is generally

overlooked. We talk a great deal about

mobility and dispersion. What better dis-

persion could you have than extending

our real defense and attack strength to a

dozen NATO allies?

And, since the spreading of nuclear

weapons seems inevitable, wouldn't the

very factor of its commonness make con-

trol mandatory?
Carlton Thompson
Atherton, Calif.

To the Editor:

. . . Isn't (our) holding on to our

atomic secrets the very thing Russia wants

most?
Peter Horn
Providence, R.I.

missiles and rockets, August 29, I960 Circle No. 4 on Subscriber Service Card. 9



He built the

strongest roof

in the world

This AMF engineer knows what i

takes to shrug off megaton forces

He had to know because he designei

the prototype atomic bomb shelter a
Frenchman Flats, the only buildinj

that stood up under the force of th<

atomic bombs exploded there. Well
not altogether-a flange on the dooi

was bent.

In order to design the shelter, h»

had to calculate the effect of the ex

plosion on materials and structures

He had to know how the shock wa;

transmitted through the earth':

crust and what effect it would hav<

on the shelter—from beneath as wel
as from above. And, after the dusl

of calculating had settled, he had the

very practical problem of expressing

the results in steel and concrete. He
did so, successfully.

Single Command Concept

The solution of this first-time-in«

history problem is one more example
of AMF's resourcefulness.

AMF people are organized in a

single operational unit offering

wide range of engineering and pro-

duction capabilities. Its purpose: to

accept assignments at any stage

from concept through development,

production, and service training...

and to complete them faster... in

• Ground Support Equipment
• Weapon Systems
• Undersea Warfare
• Radar
• Automatic Handling & Processing
• Range Instrumentation
• Space Environment Equipment
• Nuclear Research & Development

GOVERNMENT PRODUCTS GROUP,

AMF Building, 261 Madison Avenue]
New York 16, N. Y.

ufacturing AMF has ingenuity you can use... American machine & foundry coMa
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The Countdown

WASHINGTON

B-70 Money Thaw Conies Slowly

The extra $100 million that the Administration has

said it would unfreeze for the B-70 R&D program won't

be flowing for awhile yet. The Defense Department,

the Air Force and companies involved are trying to

agree on a new program cut to the new financial pattern.

The approximately $100 million would nearly double

presently-planned Air Force funding of the B-70 in FY
'61. But it is still far short of the original $400-million-

plus program.

Super Polaris: How Soon?
Despite many words of praise, the Administration is

still hedging even its announced bets on the Lockheed

Polaris program. The Navy sought to push ahead in

FY '61 with a $100-million R&D program. But the

chances are that less will be made available. Also, weeks

are slipping away. The apparently inevitable result will

be the development of Super Polaris later—not sooner.

NATO MRBM Decision by Christmas

The NATO Council is expected to reach a decision

by Christmas at the latest on which U.S. missile to buy
to arm Western Europe with MRBM's. Polaris is still

considered to have the lead, but the NATO countries

are looking at other possibilities. (See page 16.)

Lulu Plays Double Role

The Navy's new compact nuclear—depth charge

—

General Mills' Lulu—can strike at enemy submarines

two ways. It can be air-dropped from a plane or heli-

copter. And it—or a modification of it—can be launched

by ASROC from a destroyer.

No Mourning for Space Act Changes
Few tears are being shed on Capitol Hill for the

shelved Administration proposals to amend the National

Space Act. The House—passed bill, which is expected

to die in the Senate, is considered by a number of top

congressmen to be only showcase tinkering for the most

part. They prefer to try for more significant changes in

the Space Act next year in the new Congress.

INDUSTRY

New Engine Readied for X-15 Flight

North American is getting ready to send its X-15

on a flight for the first time with the new big XLR-99
engine. The date: The first week in September. This

means the July 6 explosion during run-up has set back

the program only about two months rather than three

to six as believed in some quarters.

Advanced Sparrow Contract Expected

Some insiders expect the Navy to award a contract

within the next few weeks for a new Sparrow propul-

sion system. The powerplant will be used for an ad-

vanced model of the Raytheon air-to-air missile. The
big question is whether the Navy will decide on a pack-

aged liquid or a solid propellant.

Another Buy by Litton

Litton Industries is understood to be getting ready

to buy another electronics firm. Litton is reported to

be negotiating for an Eastern component manufacturer

—one of about 10 firms Litton would like to buy when
the price is right.

Another Name for Ryan
Ryan Aeronautical is quietly considering a change

in its public image. Specifically, company officials are

considering a change in names. They want something

that more closely reflects the company's interests in

space and electronics.

Fairchild Official Switches to P.R.

Warren R. Smith, assistant to the president of Fair-

child Engine & Airplane Corp., will resign Sept. 1.

Smith will open a public relations and industry con-

sultant office in Washington. He will continue to handle

the Fairchild account.

INTERNATIONAL

Anglo-German Accord over Blue Water
Great Britain and Germany are understood to have

agreed to produce jointly English Electric's Blue Water.

The surface-to-surface missile may eventually be

adopted as a NATO tactical weapon.

French Eye U.S. Nuclear Scorekeeper

The French Defense Ministry is considering the pur-

chase of U.S. nuclear target scoring equipment. Interested

ministry officials recently completed an inspection trip

to the United States.

More Missiles at Farnborough
The Missile Park at the annual Farnborough Air

Show next month in Britain will be 20% larger than

last year. Among the feature attractions will be the

Bristol-Siddeley Stentor engine, which powers the Blue
Steel air-to-surface tactical missile.

British Aerospace Firms Consolidate

Three British firms—Vickers-Armstrongs (Aircraft).

English Electric Aviation and Bristol Aircraft—have
formed the British Aircraft Corp. The new corporation

already has acquired control of Hunting Aircraft, Ltd.

The Overseas Pipeline

German firms are offering electronic systems to

NASA . . . the French Veronique sounding rocket is

carrying a 145-lb. warhead . . . the French Navy is

planning to build another missile cruiser . . . reports

persist that the Russians are launching big missiles from
a site just north of Moscow.

nissiles and rockets, August 29, I960 It



New missions for the Agena
The Lockheed-built Agena satellite— used by the U.S. Air Force

in its Discoverer, Midas, and Samos programs— has been chosen

for another major program. The National Aeronautics and Space

Administration plans to use a larger, more powerful version, the

Agena B. NASA will use both Atlas and Thor boosters to launch

it. Atop the Atlas, the versatile Agena B will vary from a 5000-

pound earth satellite to an 800-pound space vehicle. Atop the

Thor, it will be used for a new series of 1500-pound meteoro-

logical satellites. Lockheed is prime contractor and system

manager for the Agena and Agena B.

MISSILES & SPACE DIVISION
SUNNYVALE. CALIFORNIA

amW

£7.

Agena is America's largest satellite,

weighs 1700 pounds on orbit. Agena
B is larger, has doubled fuel capacity.

MlA • GEORGIA * LOCKHEED ELECTRONICS CO. LOCKHEED AIR TERMINAL • LOCKHEED AIRCRAFT SERVICE • LOCKHEED

*AFT INTERNATIONAL LOCKHEED, S. A. • PUGET SOUND BRIDGE AND DRY DOCK CO. LOCKHEED PRODUCTS: ELECTRONICS » MISSILES • AIRCRAFT NUCLEONICS •

LLITES AND SPACE VEHICLES • ROCKET FUELS AND MOTORS • AIRCRAFT MAINTENANCE • AIRPORT MANAGEMENT - SHIPBUILDING • HEAVY CONSTRUCTION



An M/R exclusive

B-70 Proposed as Booster'
System developed by North American using B-70 and
intermediate booster rocket could save billions of dollars

INTERMEDIATE BOOSTER takes off carrying space vehicle after dropping from B-70

in sketch by North American artist. Booster would drop away at about 20,000 ft.

by William J. Coughlin

Los Angeles—Development of a

new intermediate stage booster rocket

with a thrust of some 300,000 lbs. is

proposed by North American Aviation

for use in a space system in which the

B-70 would serve as a recoverable

first-stage booster.

The system, consisting of a B-70
and the non-recoverable intermediate

booster, could be used to orbit Dyna-
Soar, Santos, Midas, Discoverer and
other space vehicles. North American
estimates that using the B-70 Recover-

able Booster System (RBSS) would
save the nation some $2.63 billion in

its space programs over a 15-year

period.

Details of the system, developed
under Air Force study contracts, have
been disclosed for the first time. The
Air Force is giving serious considera-

tion to the proposal for RBSS launch

of Dyna-Soar. One major advantage
would be the ability to launch the

manned spacecraft in a horizontal posi-

tion—impossible with the planned
Titan boosters.

• Easy adapting—Modifications re-

quired to adapt the B-70 to a space

role as a recoverable first-stage booster

are few:

-Lengthening of main gear struts

by three feet.

-Provision of fairing for payload.
—Provision of an escape chute so

that the pilot of a manned vehicle such
as Dyna-Soar can eject up through the

B-70.

-Relocation of nose gear by moving
it forward and providing for retraction

into new payload fairing.

-Provision of attach and drop
mechanisms.

—Elimination of unnecessary elec-

tronics and defensive armament.
The RBSS B-70 is expected to be

less expensive than the military version.

Cost for three of the aircraft is esti-

mated to range between $140 million

and $200 million, depending upon
total B-70 procurement. No modifica-

tions are necessary to the propulsion,

control or guidance systems.

The intermediate-stage booster
rocket is needed because most orbital

vehicles now planned will not be

powered. The design proposed calls for

a booster similar to a king-sized Polaris

or Minuteman ballistic missile.

Orbiting of Dyna-Soar, weighing

between 10,000 and 15,000 lbs., would
be accomplished by attaching the space-

craft to the top of the booster, which
might be of the double, or Siamese,

type to eliminate the need for lengthen-

ing B-70 main gear struts.

An orbital Dyna-Soar would fit

snugly into the bomb bay of a modified

B-70 with only its wings outside. It

would rest atop the booster, which
would be equipped with its own vector-

ing control system and faired into the

bottom of the supersonic aircraft. The
techniques employed would be similar

to those developed by NAA for drop-

ping of X-15 rocket ship from a B-52.

Launch would be at Mach 3 above

70,000 ft. The Booster would drop off

at about 200,000 ft. and the space-

craft's sustainer engine would take

over. After burnout, Dyna-Soar would
coast to apogee, using reserve fuel to

kick into orbit after rotation into plane.

Retro-rockets would be used for re-

covery from orbit.

One major military application of

such a system is for satellite intercep-

tion and inspection. The B-70 also

could be used to launch a Dyna-Soar
type vehicle as an orbital bomber.

• Savings described—But the role

seen for the RBSS is far wider than its

pure military application for vehicles

of the Dyna-Soar type. North American
has carried out a study for the Air

Force based on probable national

budget allocations for all types of mili-

tary and civilian space programs for

the period 1965-80.

This study indicated that approxi-

mately 50% of the tonnage to be

placed in orbit will consist of payloads

in the 5000-to-15,000-lb. weight cate-

gory. For payloads above 15,000 lbs.,

North American assumed boosters of

the Saturn type would be required. The
B-70 was studied as a replacement for

the others, such as Atlas-Centaur.

Use of the B-70 RBSS in these

launches in place of nonrecoverable

first-stage boosters was estimated to

provide a net saving of some 66% in

hardware alone. Financial savings per

launch were estimated at $2-million

—

for a total of $2.63-billion.

Costs are based on the use of a
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minimum of three of the RBSS air-

craft, with the program envisioning

eventual use by the military and Na-
tional Aeronautics and Space Adminis-
tration of between six and 10 of the

B-70's fitted as recoverable boosters.

North American estimates that for

a 10,000-lb. orbital payload, the cost/

lb. in orbit will be about $125 with the

RBSS. Comparable cost for a booster

of the Atlas/ Titan/ Saturn type is esti-

mated at $300/lb.

Costs are estimated on 2000 to

2500 launches for each RBSS B-70,

crediting the aircraft with a service life

of some 6000 hrs. The figures take into

account development and use of the

new intermediate booster.

• Bigger payloads in future—First

aircraft for this use, if the B-70 pro-

gram is expanded, probably would be
No. 7 off the assembly line, available

in 1963-64. The additional two air-

craft, under present space goals, prob-

ably would not be needed before late

1967.

The B-70 is seen as easily adaptable

to its role as space booster. Of its

maximum gross takeoff weight of more
than 550,000 lbs., some 65% is fuel.

This means it could carry a payload of

vehicle and intermediate booster total-

ing some 217,000 lbs. on the shorter-

range space missions.

Employing today's cryogenic en-

gines and fuels, the B-70 RBSS could

put a 5000-lb. payload into a 300-mile

orbit. As non-cryogenic systems be-

come available, the weight penalty re-

sulting from the requirement that

several thousand pounds of fuel be

carried for topping-off will be elimi-

nated. This would up the payload to the

point where 14,000 lbs. could be placed

in the same orbit.

Improvement in fuels for the B-70

itself will mean an ability to exceed

Mach 3 on a dash basis, since the air-

craft is capable of Mach 4 for very

short periods without encountering too

severe thermal problems. This would
provide a capability of placing 30,000

lbs. in a 300-mile orbit, increasing

even further the savings possible with

such a program.

The B-70, with a comfortable ex-

cess of thrust for takeoff, will be able

to take large payloads through the

sonic barrier if they are properly

faired.

In addition to the new intermediate

booster proposed by North American,

studies also have been made of existing

vehicles as potential space boosters.

The B-70 could carry either Polaris or

Minuteman. Although a single Polaris

probably would lack the thrust to be an

effective booster, a cluster of three

Polaris missiles could be employed,

according to North American designers.

• Low drag at launch—Major ad-

vantage of the RBSS lies in the fact

that not only would Mach 3-4 energy

be imparted to the payload on launch-

ing, but it would be imparted at an
altitude where, with 98% of the earth's

atmosphere lying below, there is very

little drag.

To illustrate this advantage, the fol-

lowing example is cited:

From sea level, an Atlas boostei

can put about 3800 lbs. of payload intc

a 300-mile orbit. If this Atlas were
hung from a balloon and fired at

80,000 ft., it would be capable of put-

ting a 13,700 lb. payload into the same
orbit. Modifying the nozzles to opti-

mize the Atlas for launch at this alti-

tude would up the payload to 18,300

lbs. If it couid then be hung from a

B-70 and boosted to Mach 3 before

firing, it would be capable of putting

24,900 lbs. of payload into orbit.

Another way of putting it is that

taking a given payload to altitude for

launch makes it possible to decrease

the size and cost of its booster. This

could be done, in a limited sense, even
with a B-52.

• Added orbits—It also is pointed

out that use of the B-70 RBSS would
add considerable flexibility to the U.S.

space program now limited—by safety

problems and availability of down-
range facilities—to two launching sites

in the continental U.S. The RBSS
would offer a wide number of orbit

injections where the intermediate

booster would fall harmlessly into the

ocean or in unpopulated areas.

Firing into an equatorial orbit also

would be possible without the expense

of establishing an equatorial launch

base. To fly from the U.S. to a point

on the equator with a maximum load

of 217,000 lbs., launch its payload and
return to the U.S., a B-70 would re-

quire in-flight refueling. But withl

lighter payloads, in-flight refuelingi

would be unnecessary.

The MissilejSpace Week
Samos to Get New Impetus

Brig. Gen. Robert E. Greer will push the high-pri-

ority Samos project in his new post as chief of all Bal-

listic Missile Division programs.

Lockheed Missiles and Space Division got formal

confirmation of the $76.7-million contract it received

in letter form from the Ballistic Missile Center. Work
has already begun on a ground-space communications

and control network for the Air Force Discoverer, Midas

and Samos satellite programs.

New Nuclear Depth Charges Deployed

The Defense Department revealed that the atomic

depth charge Lulu is now being carried in the fleet by

antisubmarine warfare helicopters and aircraft. Lighter

and smaller than the first nuclear depth charge, Betty,

it was designed by the Naval Ordnance Laboratory and

is produced by General Mills.

U.S. Goes Three for Four

About the same time the Soviets were launching

Strelka and Belka into orbit: The U.S. Air Force shot

instrument-loaded Discoverer XIV into a polar orbit

from Vandenberg AFB, Calif. From Eglin AFB, Fla., a

Bomarc A intercepted an "enemy" jet drone bomber
heading for the Florida coast. The Navy fired another]

Polaris missile from Cape Canaveral. However, thei

Army's Thor-AbleStar launch vehicle for Courier com-
munications satellite blew up 2Vi minutes after launch.

The big news, though, was made the next day when
an Air Force C-119 recovered the Discoverer XIV cap-

sule in a spectacular mid-air snatch. Chances appeared

good that XVI would carry the first orbiting primate.

Unstable Fuel Chemical Caused Blasts

Propellant manufactures and military installations

have been warned to dispose of an unstable fuel element

which caused two blasts at the Navy Propellant Plant,

Indian Head, Md. The explosions, the first of which
killed one workman and injured 20 others, were laid to

a usually stable chemical which became unstable with

heat or some other factor.

Soviet Describes Capsule Landing
Retro-rockets were used extensively to bring back

the Soviet satellite carrying two dogs, according to the

London Daily Worker. Soviet Prof. Ari Sternfeld dis-

closed that retros first slowed the vehicle, ejecting the

capsule from orbit, then smaller retros corrected its

flight toward earth, landing it within six miles of the

predicted point.
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Mercury slippage hit . . .

Congressmen Fear Man-in-Space Defeat
House Democratic leader concerned over military

implications; Committee head sees Red manned launched this year

by James Boar

Key congressmen this last week bit-

ingly attacked NASA for slippages in

the Mercury program and warned that

failure to put a man in space ahead of

the Russians would result in a tre-

mendous propaganda defeat for the

United States.

At the same time, a number feared

that the successful return of the Soviet

"menagerie" satellite from orbit meant

that the United States has already lost

the race.

The congressional reaction came as

NASA countinued to deny that Mer-
cury has slipped about a year (M/R,
Aug. 15) and more details of the Rus-

sians' 4.6-ton "space menagerie" were

released.

NASA Chief T. Keith Glennan
called the Soviet launching "a fine job."

but said he did not regard it as a

"major first"—only "just another step."

Others in and out of Congress re-

garded the launching as more signifi-

cant. One top British authority—Prof.

A. C. B. Lovell, director of the Jodrell

Bank radio telescope—said he ex-

pected Russia to put a man into space

"at any time."

• Military implications—The grim-

mest warning came from House Demo-
cratic Leader John W. McCormack of

Massachusetts.

"What I'm afraid of is that now
they're going to get ahead of us in

putting up a military vehicle," he said.

"The battleground of tomorrow is go-

ing to be outer space."

McCormack's statement hit directly

at Administration policy. President

Eisenhower has consistently contended

that the military value of outer space is

nil.

The House majority leader called

for a hard-driving space program that

would "coordinate the facilities and
brains of the nation under strong lead-

ership."

"We are facing an emergency and

the effort should be made," he said.

"The Mercury program has not moved
as rapidly as I expected."

• Mercury now anticlimactic?

—

Chairman Overton Brooks (D-La.) of

the House Space Committee said

bluntly that he was "disappointed in

the progress of the Project Mercury

program." which he referred to as "a

minimal experiment." He predicted that

Russia will launch a manned satellite

in October or "in any event before the

end of the year."

"Whatever is done with Project

Mercury after a Soviet success will be

anticlimactic even if successful," he said.

"This poses major, although not new.

decisions for our government if we are

not to suffer the kind of comparisons

drawn between Vanguard and the early

Sputniks."

Rep. James G. Fulton (R-Pa.), a

top-ranking member of the House
Space Committee, said "putting a man
in space is worth $100 billion in

foreign aid."

"You can only do it once," he

said. "We should take it for its supreme
value. But we're not settling down to

the main event. We're spreading our-

selves too thin."

Rep. B. F. Sisk (D-Calif.).

another high-ranking member of the

committee, said he has had "reserva-

tions about the Mercury program since

the contract was let."

"The people running this thing

have lacked the vision and foresight

to anticipate the problems," he said.

"They've never asked for enough
money. They've continually under-

estimated and slipped."

Sisk also hit at the Administration's

policies on man-in-space programs.

"We failed to make the broad ap-

proach," he said. "We could have gone

ahead with something like Dyna-Soar,

too, but the idea after Sputnik was to

be somewhat economical."
• Meadow landing—The Soviets

announced the recovery of their dog-

carrying "menagerie" on Aug. 20

—

only one day after the Air Force suc-

cessfully recovered in the air the 84-lb.

capsule from Discoverer XIV. The
Discoverer capsule contained no life.

The Russians said their satellite

contained two dogs, some rats and
mice, flies, plants, seeds and fungi. Its

recovery marked the first time that

living creatures had safely returned

from orbit.

The satellite was launched into a

nearly circular 198-mile orbit. The
Russians said they observed the dogs

on television during the 24 hours that

the satellite was in orbit.

They reported that the satellite's

retro-rockets were fired on command
after the 17th circuit of the earth. A
later report said the satellite and a

capsule containing the animals sepa-

rated after re-entering the atmosphere

and landed safely in a meadow 6.2

miles from a predetermined landing

area.

The two dogs—Strelka and Belka

—were reported to have survived the

trip "in perfect condition."

"The other biological subjects . . .

also well sustained their stay in cosmic

space and flight," Moscow Radio said.

It added that one of the plants con-

tinues to blossom.

The Russians released photographs

of the dogs taken while the satellite

was in orbit and transmitted to earth.

They also said they watched the orbit-

ing dogs eat and function "physio-

logically" in a normal fashion.

• Downgrading charged—Congress-

men repeatedly pointed to reports of

the Soviet launching as evidence of

where the United States stood in the

space race.

Chairman Brooks noted that the

Soviet satellite seemed to be a match
for NASA's proposed Apollo. But he

said that today Apollo is "only a de-

signer's dream."

On the other hand, Brooks said that

although Project Mercury is carefully

planned with many types of safe-

guards, it has "some of the marginal

capabilities of the kind associated with

Project Vanguard." He said that if

just a few things go wrong the project

may not come off.

McCormack said the Administra-

tion has not made clear to the pub-

lic "just how far behind we are, while

it is evident that we are four to five

years behind."

"There is no apparent appreciation

of our relative position," he said.

"If the Russians didn't have any-

thing, that balloon (Echo) would have

been a fine thing. The Administration

did the same thing with Sputnik I—
downgrade it."

McCormack paused pointedly.

"The approach is wrong." he said.

"Our policy should be not to catch up

but to go ahead. That isn't our policy

today."
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Norstad reopens .

NATO Wary On Polaris; Wi
Allies are confused by lack of hard data and firm U.S. policy

on competing programs; interservice struggle examined

by Donald E. Perry

Reports from Europe indicate that

America's NATO allies may want to

explore the possibility of obtaining

some missile other than Polaris to fill

their need for a medium-range ballistic

missile.

SHAPE Commander Gen. Lauris

Norstad, M/R has learned, has asked

Defense Secretary Thomas Gates

whether other missiles may be made
available if NATO changes its require-

ments.

Gates is reported to have suggested

Polaris to the NATO defense ministers

in March as the only U.S. weapon that

can be adapted in the '62-early '63

period to meet their requirement for a

"mobile, land-based missile system."

The Defense Secretary reportedly

has promised to answer Norstad's

query on or about Sept. 15, and to

provide him with a detailed report

on what missile systems, with what
capabilities, will be available for NATO
from now through 1975.

Gates' answer obviously could have

a great effect on the fortunes of several

U.S. missile programs—the Army's
Pershing and the Air Force's projected

TBM (tactical ballistic missile), in

addition to the Navy's Polaris.

II
1 c

UNDER DEBATE.- artist's conception of Polaris fired from mobile land vehicle.

16

Norstad's action could mean that

NATO nations want to back off on
range and operational dates if it would;

give them a more desirable system.

This would be a door-opener for the

Air Force—anxious to promote its

TBM follow-on to the air-breathing

Mace, and the Army—hungry for a

range extension for Pershing.

But the prime reason—and this is I

conceded even by the services and 1

manufacturers which have been push-

ing their individual programs—is that

NATO has been given too many mis-

sile sales pitches on paper, without suf- I

ficient technical data or U.S. policy to

back them up. NATO nations question

touted availability dates and alleged

capabilities, because DOD hasn't firmly

decided what program or programs it

wants.

This lack of accurate data and firm

policy decisions has, many observers

feel, strained the ties which bind

NATO. How, they ask, can these allies

agree on such things as range desired,

hard or soft sites, a mobile, land-based

system, use of warheads or sea and in-

land waterway launch capability, when
the U.S. hasn't made program deci-

sions?

• Background—While it is difficult

to separate the chaff from the real

thing, there is definitely bitter in-fight-

ing behind closed doors. Washington

observers say Norstad's query was

occasioned by his own technical staff

and political pressure from some
NATO member nations who are not

completely satisfied that the submarine

environment-designed Polaris can be

adapted in the 1962, early 1963 time

period to provide a "mobile, land-based

missile system."

Polaris proponents say it can. They
concede some countries are not satis-

fied with the planned land-based Po-

laris system. However, they say these

nations, perhaps deliberately, have not

been given sufficient data. Nor, they

say, has it been satisfactorily ex-

pounded that a mobile, land-based mis-

sile system should not be the only

requirement. They contend that off-

shore ship and inland-waterway barge
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lop Around

launch capabilities, the capability of

NATO nations to use their own war-

heads, longer range, and a system in

being, should also be considered.

They are accusing the Army and

Air Force of bedfellowship in a mutual

effort to sink Polaris in NATO. While

the Army and Air Force both want the

weapon and the mission, Polaris pro-

ponents say, they are doing some

trading. Norstad, they say, is being

pressured by his own service to keep

the NATO requirement to a land-based

system in order to qualify the Air

Force's TBM concept.

On the other side, TBM and Ad-

vanced Pershing proponents are charg-

ing the Navy with trying to ram-rod

through the State Department a policy

decision supporting Polaris as the

NATO weapon. They go so far as to

say Gates' firm offer of Polaris to

NATO took the Air Force and Army
completely by surprise.

This has been branded as pure

poppy-cock by the Polaris people. Ob-

servers say the offer of Polaris to

NATO had been before the Joint

Chiefs of Staff in March. The Army
and Air Force reportedly sided against

the Navy, claiming that Polaris was

not suitable for NATO's MRBM re-

quirement.

Observers said this was why the

Air Force got mad when Gates made
the offer:

-The Air Force was nearing com-

pletion of a study for its own TBM,
SOR-161 (Systems Operational Re-

quirement). It had even directed Bal-

listic Missiles Division to start develop-

ment of the TBM, or TBMX as it is

known in some quarters. Some FY
1961 funds reportedly were diverted

and more funds were to be asked in

the FY 1962 budget if the JCS should

agree on the requirement. The new,

non-profit Aerospace Corp. (broken

off, because of Congressional criticism,

from Space Technology Laboratories),

had been assigned major responsibilities

for the selective 200-1500-mile range

system which was being promised for

the 1965-75 time period.

The Army bristled because:

-It had its own program to extend
Pershing's range to 1000 miles up for

consideration by Gates and the JCS.
Availability was being promised for

late 1963 or early 1964. Principal

effort would be to cut down weight of

682-pound guidance system, allowing

more propellant in first stage, virtually

doubling thrust.

The Army felt that if NATO would
wait one year it could get a better land-

based system in the improved Pershing.

Further, the limited-range Pershing due
to go to U.S. troops in Europe in 1962
could handle more than 70% of the

NATO targets in the interim, with full

coverage the following year—along
with added capability to disperse the

system to more distant nations and
launch points.

Where does this leave Gates?
Among the ticklish problems which will

have to be decided in his answer to

Norstad are:

1. Whether to let the Polaris offer

stand? This could open him to par-

tisan political criticism because of his

former position as Secretary of the

Navy and because of political objec-

tions that Polaris is being touted as the

missile epitome of the Administration.

2. Whether to assign the Army a

tactical missile role by extending

Pershing's range, qualifying it as a

possible NATO MRBM and opening

the roles and missions struggle again

between tactical Army and air power?

3. Whether to keep the Army in its

Wilson-imposed range limitation but

permit it to develop a longer-range

Pershing for the Air Force and possible

NATO use. The Army, some observers

say, is willing to make this concession.

4. Call for a new Air Force TBM
system with availability in 1965.

Many people feel that Gates could

score a major political and budgetary

coup by permitting Army to develop a

longer-range Pershing for the Air

Force. If both services would agree.

Gates could be known as the first Sec-

retary of Defense who got the Army
and Air Force to work together.

Some observers say the technical

and missions side of the Air Force has

by no means convinced the money
holders that there is a separate require-

ment for a "Cadillac-version" of the

MRBM in the TBM form incorporat-

ing the latest state-of-the-art for the

period 1965-75. Guidance and GSE
alone for the proposed AF TBM would

run some $350 million. Many, even in

the Air Force, feel this would be hard

to come by.

NATO nations have good reasons

to be confused with the slaps and

counterslaps in the programs. Here are

a few:

Against Polaris:

-In the 1965-75 period it will be

technically behind the state-of-the-art

while the TBM will be more "ad-

vanced."

-Its 28.000-lb. weight is against it

as a "mobile, land-based system." (This

is ammunition for the Army, which
proudly cites Pershing's 10,000 lbs.)

-A submarine-designed system can
not meet the stringent environmental

conditions—shock, propellant grain

temperature, electronics environs, etc.

—of a "mobile, land-based system."

(Again Pershing is mentioned: 20G
shock cited, solid-grain capability to

withstand 140-plus or minus tempera-
ture variation spread using —25 °F as

the medium, electronics designed for

the ground, etc.)

—Polaris can not become a land

system by its touted 1962 date.

Polaris counters:

-The TBM system which also

would have to be deployed on foreign

soil, would cost more than $1 billion

just for development. Few technological

"breakthroughs" could be expected to

make it worthwhile. Further, it would
put an unnecessary drain on industrial

facilities and manpower. It's a "paper"

promise and could not meet a 1964
date. Polaris—assuming the 2500-mile

bird is realized—has its growth factor

for the 1965-75 period.

—It's a system in being and "we
don't have to wait until there's a tail-

fin on next year's model." (1964 for

advanced Pershing and later for TBM).
-It has 1000-mile range now.

which Pershing does not have, and the

200-1500 mile range for the TBM
again makes it questionable whether a

new development program is worth-

while.

-A new guidance system for

Pershing could be more of a develop-

ment program than a new propellant

program.

—Polaris would permit a nation such
as France to use its own. still not fully-

developed heavy nuclear warhead.

-Its capability of launch from
merchant ships and barges in off-shore

coastal waterways can pacify those na-

tions (Britain, for example) which
would like to have them off home soil.

Further, this would strengthen the

U.S.'s strategic Polaris capability, since

launching submarines could be de-

tached from European waters.

-It can meet the 1962 NATO date

with the A IP because the mobile land

system would only entail putting the

submarine launch tube on mobile or

tracked vehicles which would settle

any environment problem (They don't

consider there is any problem and cite

the number of launches from Cape
Canaveral). The tube also could be

used as a shipping container and the

pop-up effect could be used either in

hardened or soft sites.
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Discoverer Monkey Shot

May Get Higher Priority
Los Angeles—Just how soon a

monkey is launched into orbit in the

Discoverer program may depend on the

amount of political pressure applied as

a result of recent Soviet space suc-

cesses.

A spokesman for the Air Force Bal-

listic Missile Division said here "It is

not likely" now that Discoverer XV
will carry a primate aloft. He admitted,

however, this still is a possibility if the

monkey shot is given a higher priority.

His statement conflicted with re-

ports from Washington that the Air

Force definitely plans to attempt re-

covery of a monkey from orbit with

Discovered XV.
Discoverer XV is scheduled for

launch sometime within the next two
weeks.

"We may have lost a little bit due

to the Soviet accomplishments," Maj.

Gen. Osmond J. Ritland, BMD Com-
mander, said. "But it means we are in

very tough competition in missiles and
space."

• Assurance sought—Sources here

said it is likely that two or perhaps

more shots may be attempted before

the primate is launched. It is known
that Col. C. L. Battle, Discoverer Pro-

gram Director at BMD, is anxious to

have a reasonable assurance of a safe

return before the shot is attempted.

This will depend on successful recovery

of two more shots, in his opinion.

The program moved closer to the

life support launch with successful mid-

air recovery of the capsule from Dis-

coverer XIV on Aug. 19. Discoverer

Was reconnaissance pilot Gary
Powers' U-2 knocked out of the sky

from an altitude of 68,000 feet? If so,

what Red rocket has this capability?

Powers testified at his Moscow
"show" trial that it "was at that altitude

I was struck down by something—

1

have no idea what it was. I didn't see

it."

The consensus of Western observers

present was that the U.S. aviator had
not been brainwashed and that his

answers were given firmly and without

restraint.

Many American rocket experts

think the Russians have such a ca-

pability. They point specifically to the

SA-4 anti aircraft missile, which should

be able to destroy aircraft at altitudes

much higher than 68,000 feet.

It is also entirely possible that a

Russian air-to-air missile such as the

18

Dyna-Soar Invitation

Invitations to bid will go out early

next month, MIR has learned, for the

communications-data link and primary

guidance subsystems for the Dyna-Soar

boost-glide vehicle.

Some 86 firms attended a pre-bid-

ders conference Aug. 10 at Wright Air

Development Division at Dayton. Forty-

two out of 48 firms indicated an in-

terest in bidding on the communica-
tions-data link; 24 of 38 firms indicated

they wanted to bid on the guidance

subsystems.

Each firm has been given details on

requirements. A deadline for bids will

be set when the invitations to bid are

issued.

XIV was launched from Vandenberg
Air Force Base at 12:57 PM, Aug. 18.

An Air Force C-119 from the 6593rd

Test Squadron made a successful mid-

air snatch of the re-entry capsule 27

hours later, 300 miles northwest of

Hawaii.

The aircraft, piloted by Capt. Har-

old E. Mitchell, made two unsuccessful

attempts to recover the capsule before

hooking it on the third try. The chute

was snagged by a trapeze-like recovery

gear strung between two telescoping

steel poles trailing beneath the fuselage.

A grappling hook then secured the

chute and its capsule. The capsule was
winched aboard by nylon cable to

mark completion of a 450,000-mile

journey through space on 17 earth or-

bits. It was the first mid-air recovery.

M-100A fired from a late-model MIG
could have done the job.

U.S. intelligence experts did not be-

lieve that the U-2 had been hit by a

"remarkable rocket," as Premier
Khrushchev described it, because this

had not been detected by U.S. radar

tracking Powers. They speculated that

the plane had stalled trying to change
altitudes.

But Powers' testimony—and the

conviction with which he apparently

gave it—indicated that the view from
the radar scope may have been
deceptive.

• U.S. birds could do it—Many
U.S. antiaircraft missiles could hit air-

craft flying at the U-2's altitude.

Bomarc-A's ceiling is above 68,000

feet, Bomarc-B's more than 70,000 feet.

The maximum ceiling of Nike-

Hercules is more than 150,000 feet.

The Soviets may be having trouble

with antiaircraft missile guidance. A
direct hit would have destroyed the

U-2 and its pilot. It seems more likely

that Powers' craft was hit by shrapnel

from a missile detonated by a proximity

fuze.

U.S. intelligence has known about

the SA-2, which corresponds to the

Nike-A fax, and the SA-4 for some
time.

Disclosure of the SA-4 by the U-2
and other intelligence sources gave

high priority to such projects as Sky-

bolt, because bombers could not fly

out of reach of the newer Soviet

missile.

It is also known that the Russians

are developing an antimissile missile

designated the SA-6. This missile may
be further along in development than

the Nike-Zeus, and may already be in

production.

It is not thought that the knowledge
that Russian rocketry may have been

able to knock down a U-2 will alter

Air Force planning in any way. It has

been known for some time that future

use of bombers will be as mobile mis-

sile launchers flying out of reach of

enemy antiaircraft defenses.

The U-2 as a reconnaissance tool

was becoming obsolescent at the time

of Powers' flight. It will be superseded

in the near future by reconnaissance

satellites such as Midas and Samos.

Echo's Varying 'Twinkles'

Point to Irregularities
"Twinkling" of the Echo satellite

varies so greatly that some observers

feel that it must be due to irregulari-

ties in shape or variations in orbital

path.

Engineers at Kollsman Instrument

Corp.—using a Kollsman Astro-

Tracker—have reported equivalent star

magnitude changes ranging from +1.0
to -0.5 and altitude variations from
966 to 985 miles. They feel that

changes of such magnitude cannot be

attributed to high cloud coverage or

atmospheric changes.

Observations were made during

routine tests of a star tracker used in

celestial navigation systems. The sys-

tem automatically tracks stars to ob-

tain precise data for navigation by air-

craft, missiles, and submarines. Accu-
racy is reported to be within minutes

of arc.

Calculations at the Smithsonian

Astrophysical Observatory, Cambridge,
Mass., also indicate orbital changes

due to sunlight pressure. Computations
show that the satellite's perigee is com-
ing IV2 miles nearer the earth each 24
hours. This daily change is predicted

to double soon, then slowly decrease

and eventually change direction.
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and here are some of

the many reasons why:

OUTSTANDING
ALL-ROUND PERFORMANCE

• Fast, reliable hypergolic ignition

with most storable and high-

energy oxidants

• Smooth, safe starting and shut-

down transients

• Excellent combustion stability

• High resistance to liquid-phase"

decomposition and vapor detona-

tion in injectors, coolant tubes

• High specific impulse

:

355 80/20 Fluorine/LOX
Fluorine

LOX
Perchloryl Fluoride

Nitrogen Tetroxide

98% Hydrogen Peroxide

344

310

290

286

282

280

276

Chlorine Trifluoride

IRFNA
(Theoretical Isp , sec—1,000/14.7 psia,

optimum expansion, shifting equil.)

• Excellent efficiency, high actual Is9

• Low viscosity, good pumping and

fluid-flow properties

• High heat capacity, good coolant

characteristics

• Density comparable to hydrocar-

bon fuels

PLUS

• Outstanding storability

• Ease of handling

• Simplified equipment design and

conversion from other fuels

• Extensive background of testing

and operational experience

• Rapidly expandable production to

meet large-scale requirements

DIMA2INE
unsym-Dimethylhydrazine-UDMH

the storable high energy fuel

Putting Ideas to Work
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The Countdown

ELECTRONICS

5-Ton Feed to Scan Big Dish

The 1000-ft. fixed reflector of the AF-ARPA radio

telescope in Arecibo, P.R., will be scanned by a mobile

line source feed rotating like a giant pendulum about

, its center. The unique feed—to be designed by TRG,
Inc.—will weigh five tons, measure 101 ft. in length, and
contain 768 radiating slots.

X-15 Guidance Works
Inertial guidance in the X-15 rocket ship worked

extremely well in the recent record-breaking 26-mile-

high flight, according to reports. The Sperry system pro-

vides critical attitude, speed, altitude, and re-entry con-

trol data to the pilot and to airborne and ground-based

recorders.

Hughes Transistors Yield 4 gc

Parametric mode transistors that operate at ultra-

high and microwave frequencies have been developed

by Hughes Aircraft. Demonstrated recently in a mixer-

oscillator circuit invented at Lenkurt Electric, the Hughes
transistor reportedly produced nearly 4 gc (kmc) at

10% efficiency.

Bendix Gets Advent Contract

A $2-million contract for Project Advent satellite

communication equipment and associated ground termi-

nal has been awarded by the Army to Bendix Systems

Division. Advent includes several different advanced

communication satellite systems.

Transistors Show Big Gain
Transistor sales for first six months of 1960 were

up 67% over the same period last year. According to

EIA, sales topped 60 million units; dollar volume was
close to $153 million.

GROUND SUPPORT EQUIPMENT
Saturn Test Facility Begun

Construction has started on a dynamic test facility

for Saturn at NASA's Marshall Space Flight Center.

The installation will accommodate the complete three-

stage space vehicle for structural, mechanical, and oper-

ational tests.

Dual Array Raises Resolution

The resolving power of radio telescopes may be in-

creased by using two small antennas rather than one
large one, according to two astronomers at England's

Cavendish Laboratories. They recently reported a

method of changing the position of two small antennas

to cover successively the area of a large reflector. In-

formation received is mathematically combined to pro-

duce one output.

PROPULSION

Ground-effect Problem Critical

Various configurations for flame deflectors at launch
pads and silo bottoms still are being investigated. As
booster thrust increases, ground-effect problems become
more critical. Newest approach for high-thrust launches
is a pad configuration resembling an anechoic chamber
wall.

Arc Plasmajet Engine Contract Awarded
Plasmadyne Corp. has been selected by NASA to

develop a one-kilowatt electric rocket for space-vehicle

attitude control. Test objectives of the 12-month,
$200,000 contract call for an engine with a minimum
thrust level of 0.01 pound.

ASW ENGINEERING

ASROC Production Funded
Minneapolis-Honeywell has received an additional

$2.9 million for production of ASROC. The new con-
tract brings to $4.9 million total funds awarded to M-H
for development of the antisubmarine rocket.

Porpoise Sonar Good to 5 Miles

Much-publicized porpoise studies are in earnest. The
porpoise can emit "sonar" signals ranging from 450
cps to 190 kc, and possesses almost incredible ability

to discriminate between objects. He can find schools of

fish at ranges up to 8000 yards. ASW researchers would
like to know how it's done. They are also interested

in how the porpoise can adjust to extremely rapid pres-

sure variations without ill effect.

Other Sea Inhabitants Drafted

The Navy is also studying salmon, seals, and whales,

with research goals similar to those of the hydrody-
namic studies of the porpoise. Marine biologists say the

Russians have done much work in these areas; they

complain that underfunded U.S. work is hampered by
having only four oceanography vessels, against some
50 such Soviet ships.

MATERIALS

World's Strongest Wire?
Steel wire for plastic motor cases reaching tensile

strengths of 575,000 psi has been developed by National

Standard Co. The new wire is about twice as strong as

ordinary carbon steel wire.

Refractory-Metal Ductility Improved
Electron-beam processing and critical composition

control in tungsten and molybdenum has resulted in a

substantial improvement in ductility. Stauffer-Temescal

Co. found that in addition to easier working, the finished

product shows increased shock resistance.
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Bendix cermets (ceramic-metallic materials)

beat the inferno-like heat of rocket launching

and re-entry. Sub-scale and full-scale motor

tests, using the latest types of aluminized pro-

pellanfs, consistently show zero erosion in the

throat areas.

The new cermets result from our experience with

Cerametalix®, now a widely preferred friction

brake material for high-performance aircraft.

Even more advanced refractory techniques are

used in our cermet production. These include:

flame spraying, plasma arc spraying, hydro-

static pressing, vacuum sintering, layer com-

pounding and transpiration cooling.

True space-age materials, Bendix cermets have

wide application in supersonic aircraft and

space vehicles for such components as jet vanes,

jetevators, nozzle throats and linings, leading

edges and nose cones. Besides resisting extreme

temperatures and pressure, they effect weight

savings up to 75% over comparable solid metal

structures. Bendix provides complete product

design, development, testing and manufactur-

ing. For full details, write, wire or phone:

BENDIX CERMETS

Take Blast-0

Heat

!

CORPORATION

Bendix South Bend, ind.



advanced materials

Friction Research Grinds to Halt

Factional behavior of metals in space environment is

barely known; consistent theory of friction still undiscovered

AVERAGE OF FRICTION data for 19 metal pairs. "Vacuum" data was taken as

soon as pressure in the environmental chamber reached 3 x 10-6 mm Hg or less.

by William Beller

WHEN TWO METALLIC sur-

faces rub across each other in a vacuum,
surprising things begin to happen. Oddly
enough, government research agencies

are not bothering to find out what they

are.

From early work, this much is

known: the friction coefficient—-the

ratio of tangential force to perpen-
dicular force—often rises precipitously.

It can fall, too—in some instances be-

coming less than in air.

The two surfaces can conceivably

become strongly welded together.

Many of the phenomena are not

known. A consistent theory of friction,

in air or vacuum, is still to be devised.

Aerospace applications of the fric-

tion of metals in a vacuum are count-

less. Wherever one surface moves across

another, there is a problem. In par-

ticular, friction coefficients are needed
for the design of any exposed bearing

in a spacecraft. Such bearings could be
on shafts that rotate antennas, that

orient solar cells or mirrors, or that

move control surfaces during the aero-

dynamic phases of flight.

Basic research is needed to enable

scientists to predict friction coefficients

—with good fortune perhaps even to

synthesize them.

Yet an M/R inquiry of federal

agencies charged with supporting or

engaging in such research disclosed

that nothing is being done about the

problem. The reasons given are lack

of interest or lack of money—or both.

One government department-head
scientist maintains that there is no point

in studying high-vacuum friction, es-

pecially with space applications in

mind, because any designer worthy of

his name would be lubricating his sur-

faces. Rather, "the stress should be laid

on research on films and such."

But another engineer countered

forthrightly, "He's in the biplane era.

The problem of sealing in the lubri-

cants is as big as the one of friction."

He added that "all the seals are able

to do is delay the onset of exposure to

ambient. Time will clean any surface

and burst any seal."

One of the few reports that give

engineering data on high-vacuum fric-

tion was written by Litton Industries'

Space Research Laboratories. It was
derived from work the company did

under an expired Air Force Office of

Scientific Research contract.

In this report, there is a listing of

friction data for metal specimens ex-

posed to a vacuum. The information

was found experimentally and is shown
in summary form in this article.

• Ifs a poor theory—In most prob-

lems concerning a friction force, the

engineer has a fairly easy time of it.

Both the load force and the resulting

friction force are assumed to be uni-

formly distributed over the contact area.

Then, as Leonardo da Vinci pointed

out in the 15th Century, "Friction pro-

duces double the amount of effort if

the weight be doubled."

Although modern theory does ex-

plain some of the grosser effects of fric-

tion, it cannot do the most important

job of such a scientific theory—provide

a way to predict friction coefficients.

Along the same line, SRL's director

of research, Siegfried Hansen, com-
plains that we are not even able "to

adjust parameters to achieve desired

friction coefficients for specific engi-

neering applications, except to the ex-

tent that tests for these specific condi-

tions have been carried out and results

tabulated."

One of the long-standing friction

theories is Coulomb's. In it, prominence
is given to the microscopic irregulari-

ties of presumably plane surfaces. Sur-

face-to-surface contact of two blocks is

assumed to take place at many points

and with random angularity.

The friction force is taken to be that

needed to cause one block to slide up
the contact planes to a new interlocked

or stable orientation of contact areas.

Although some authorities accept

the general concept of this theory,

many others reject it as being grossly

inadequate.

Some recent investigators look upon
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friction as a function of the forces be-

tween the molecules of two surfaces

that are in range of each other's atomic

fields. Again, authorities do not agree.

It is generally felt that, until the

nature of molecular forces is much bet-

ter known, attempts at understanding

friction must be made at the micro-

scopic rather than the molecular level.

• Welding called friction clue—

A

hypothesis that has intuitive as well as

some experimental appeal, and is widely

accepted at present, is the adhesion or

welded-junction theory. It holds that

the initial points of contact between
two surfaces are extremely small and
therefore loaded beyond their elastic

limit. They yield, plastic flow takes

place, and the contact areas increase in

size and number until the load can be

supported. Typically, the actual con-

tacting area of the two surfaces may be

only 0. 1 % of the surfaces' mating area.

Some advocates of the welded-junc-

tion theory believe that the localized

temperatures at the load-bearing points

of contact reach melting temperatures.

Other experts say that the action is in

the nature of a cold weld.

One of the most earnest workers in

the field of welded-junction theory is

Cambridge University's F. P. Bowden.
He brings out the following points:

(1) The real area of contact A
between two surfaces where the load is

W is given by A =W/pm , where p,„

is the metal's yield pressure.

(2) Even when loads of only a few
grams are applied to the surfaces, the

local pressures between them may be

great enough to cause metal flow. When
large flat surfaces are used, it does not

mean that the real pressure is much
less, merely that the points of contact

are more widely distributed.

(3) As a rough approximation to

the friction force, we may write F =
As, where .r is the shear strength of the

junctions. In addition to this factor, the

surface irregularities of the harder

metal may penetrate the surface of the

softer one, thereby requiring work to

plow tracks along one of the surfaces.

If the metals are of similar hardness,

there may also be some interlocking of

the surface irregularities.

The adhesion theory lends under-

standing of the experimental fact that

friction is largely independent of sur-

face area.

The theory also provides for the fact

that friction is dependent on load

—

since the real area of contact is de-

pendent on load.

Further, the theory accounts for the

fact that the friction coefficient of most

metals is of similar value.

There are problems, though. Han-
sen proposes this teaser: In a plastic

material such as copper, the yield stress

in shear is about one-half the compres-

Summary of Friction Data for Metal Specimens

MATERIAL FRICTION COEFFICIENT

LOAD
(lbs.)

IN AIR IN VACUUM

Upper Block Lower Block Start 10 min 60 min Start 10 min 60 min

Aluminum 99% Aluminum 99% 7.0 0.50 0.78 0.78 1,10 1.57 1.57

Aluminum 2024T4 Aluminum 2024T4 7.0

14.0

0.52

0.57

0.54

0.59

0.57

0.59

0.50

0.(1

0.50

0.75

0.35

0.59

Beryllium Copper Beryllium Copper 7:7

14.7

0.46

0.44

0.57

0.89

0.58

0.70

0.71 0.87 1 .10

Brass Com'l '/2 Hd Brass Com'l l/a Hd 7.7

14.7

0.31

0.37

0.32

0.39

0.43

0.40

0.50

0.55

0.71

O.60

Copper 99 + % Copper 99+ % 7.7

14.7

0.26

0.40

1.04

1.14

1.04

1.15

0.32 1.22 2.00

Stainless Steel 304 Stainless Steel 304 14.7 0.2V 0.47 0.51 0.32 0.62 0.93

Steel 52100 Steel 52100 14.7 0.13 0.66 70 0.2E 0.41 0.45

Stainless Steel 304 Aluminum 2024T4 7.7 0.29 0.39 0.40 0.38 0.39 0.34

Aluminum 2024T4 Stainless Steel 304 7.0 0.30 0.40 0.37 0.49 0.50 0.50

Brass Com'l >/i Hd Stainless Steel 304 0.36 0.35 0.39

Stainless Steel 304 Brass Com'l >/2 Hd 7.7 0.21 0.32 0.39 0.32 0.67 0.84

Brass Com'l '/2 Hd Beryllium Copper 7.8 0.26 0.28 0.36 0.50 0.77 0.89

Beryllium Copper Brass Com'l <h Hd 7.7 0.28 0.34 0.38 0.49 0.62 0.90

Copper 99+% Steel 52100 7.8 0.32 0.38 0.55 0.77 0.97 0.96

Steel 52100 Copper 99 + % 7.8 0.58 0.79 0.85

Cadmium Plate Cadmium Plate 7.7 0.26 0.44 0.39 0.43 0.43 0.31

Chrome Plate Chrome Plate 14.7 0.33 0.59 0.85 0.11 1.30 1.30

Nickel Plate Nickel Plate 7.7

14.7

0.33 0.33 0.30

0.28 0.41 0.39

Silver Plate Silver Plate 7.7 0.36 0.60 0.50 0.69 0.99 0.99

sive yield stress. Weld theory indicates

that the friction coefficient can never

exceed 0.5. Yet experimental values of

the coefficient for vacuum-cleaned sur-

faces rise as high as 6.

The discrepancy is clear: it is ex-

plained away by a vague statement that

the area of contact must somehow in-

crease when motion begins.

• A surprising finding—In their

friction experiments, SRL made a

unique discovery. Friction occurs in

two modes.

In the first one, there is an ex-

tremely low friction coefficient. Here
there is practically no wear or distor-

tion of the metal surfaces.

On the other hand, the second

mode characteristically has a very high

friction coefficient and rapid destruc-

tion of the two surfaces moving with

respect to one another. (In the SRL
experiments, the friction model was a

blunt point running over a block's sur-

face.)

In the first or "sliding" mode, the

friction coefficient is low, varying very

little from 0.1. In the second, the co-

efficient is greater than unity.

By careful experimental work, it

was possible to slide the point five to six

inches in the nondestructive mode. Gen-
erally, though, the first mode held for

only one or two inches and then de-

teriorated suddenly.

Analysis showed that the first mode
exists when the surface film, whether a

lubricant or an oxide, prevents the for-

mation of adhesion bonds between the

sliding point and the plane.

The second mode occurs whenever
a point encounters an obstacle large

enough to prevent free sliding, or pos-

sibly when the lubricant film breaks

down locally and permits strong ad-

hesion.

Thus the friction coefficient is made
up of two parts: a constant sliding part

equal to 0.1, plus a variable shearing

part that is greater than unity.

Experimental values of 5 or 6 are

explained by an increase in the area of

shearing contact relative to the area of

sliding contact. This increase results

from the removal of surface film by
chemical or physical cleaning, or by
exposure to vacuum.

Metal behavior in a vacuum—In

SRL's vacuum work, all the specimen

pairs were tested in air and in "imme-
diate" vacuum. The term "immediate"

is used to indicate that the specimens

were not subjected to a long outgassing

in vacuum. Rather, they were tested as

soon as the vacuum reached the de-

sired value, a period of about one hour.

The test then continued for another

hour, a time long enough to reach

equilibrium.

The specimens were considered to
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Norton Produces Advanced
be representative of unlubricated metal

parts prepared by standard machining
operations in an ordinary atmospheric
environment. The test procedure en-

visioned that these specimens would
then become part of some system that

is launched into space.

Behaviorial trends are brought out

clearly in the curve constructed by
averaging corresponding ordinates in

all the individual data.

-The friction coefficient starts out

at about 60% of its final value and
then quickly increases as surface break-

down takes place.

-In air, a relatively stable final value

is reached in about 10 minutes. In vacu-

um, the final value is reached more
slowly, corresponding with the rate of

flow of absorbed gas out of the blocks

through the rubbing surfaces.

—The average coefficient values for

vacuum tests are only about 50%
higher than the averages for air. This

is the result of the immediate vacuum
technique and is not representative of

thoroughly cleaned and outgassed

blocks, which can give values far

greater than unity.

The results reported here barely

scratch the surface of the friction prob-

lem. An adequate theory of the phe-

nomenon is needed, one that can both

predict and build up friction coeffi-

cients. At the same time, data on the

frictional behavior of materials in a

vacuum are vital for design of long-

lived satellites and space probes. What
is most important is an awakened inter-

est and sponsorship of basic research.

Silicon Carbide
The nozzles of fluorine-fueled

rockets may contain a newly developed
high-temperature refractory from Nor-
ton Co., Worcester, Mass.

The material may also be used in

blast pads or test stands, where
fluorine-containing exhausts usually

raise merry hell.

The refractory, "Crystolon 63,"

represents a major advance in silicone

carbide technology.

The silicon carbide refractory most
often used in the United States is

oxide-bonded. Its individual grains are

held together by clay or glass. It

presents problems in corrosion resist-

ance and in structural applications. But
it is cheap.

Present nitride-bonded silicon car-

bides are refractories with very desir-

able corrosion resistance and structural

properties. But they are so expensive

that they are termed "exotic" refrac-

tories, especially in massive installa-

tions.

The new carbide will do everything

a nitride-bonded carbide can do, but

at a price comparable to that of oxide-

bonded carbides.

• Impact on industry—The biggest

commercial application seems to be in

the aluminum reduction cell. In the

main, these cells have not changed

Refractory
substantially since about 60 years ago,

when Charles M. Hall used one to

extract aluminum from alumina.

Experimental use of Crystolon 63

indicates a possible 75% reduction in

wall thickness and a substantial de-

crease in power requirements.

Other applications include melting

and alloying of high-purity metals,

transferring molten metals, and use as

a structural ceramic for package boilers

and incinerators. Company spokesmen
expect nothing less than a full-produc-

tion turn to this new development at

Norton.

The actual effectiveness of silicon

carbide refractories is determined by
the bonding agent. The nitride bond is

the hardest to attack. Samples of 63

have passed 28 days in an atmosphere

of steam and air at 1100°C; showed
no metal penetration after seven-day

baths in molten aluminum, lead, zinc

and cryolite; and exhibited a strength

of 7000 psi at 1250°C.

Electronic applications are numer-
ous. Norton labs are growing silicon

carbide crystals with controlled impuri-

ties. Single-crystal rectifiers have been

produced using this material; eventu-

ally, transistors may be developed. Use
of the silicon carbide would extend

the operating temperatures of such de-

vices well above the melting point of

germanium and silicon transistors.

Nitrate-bonded shapes are most
likely to prove successful as microwave
absorbers. Much activity in this field

is aimed at absorbing or attenuating

the power from a high-frequency trans-

mitter—rather than have a signal on
the air. In high-power applications,

these attenuators reach red heat.

Crystolon 63 is being evaluated in this

area.

AF Funds 250,000 Gauss
Magnet Laboratory at MIT

The Air Force will finance the

building of the world's most powerful
magnet at the Massachusetts Institute

of Technology.

An array of generators will be able

to produce a continuous magnetic field

rate at 250,000 gauss (A gauss is the

electromagnetic unit of magnetic induc-

tion—one maxwell per square cen-

timeter). This rating is more than 500,-

000 times larger than the earth's mag-
netic field.

The $9.5-million contract awarded
by the Air Research and Development
Command is expected to considerably

broaden the search for new knowledge
in matter and energy.

Hinges for Titan Silos

MAMMOTH 600-TON hinges will be used to open the doors of underground Titan

launch silos. Nearly five feet high, this is one of a set flame-cut and machined by
Lukens Steel Co. for American Machine & Foundry Co.
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MOTION OF THREE-AXIS flight simulator table is evident as gimbal rates are

checked out by technicians at Lockheed's Missile and Space Division.

Flight Simulator Credited

With Speeding Up Polaris

A three-axis flight simulator made
a major contribution to the Polaris

IRBM abbreviated time table, says

Lockheed's Missile and Space Division.

It was used to checkout guidance

and flight control systems of the Navy's

most advanced missile at its Sunny-

vale, Calif., plant. Company engineers

feel the simulator also saved dollars by
minimizing required test nights.

The simulator is used in conjunc-

tion with an analog computer especi-

ally designed for angular position and
motion testing of the guidance package.

The system employs direct hydraulic

drive to obtain its tremendous power
and wide range.

Basically, the flight simulator con-

sists of a hydraulic supply, accumula-

tor, console and flight table. It operates

in a closed loop, using the analog com-
puter and flight control system hard-

ware.
• 3-axis simulation—Simulation of

position and angular motion is achieved

by means of three independently con-

trolled gimbals whose axes can be

related to pitch, yaw, and roll motions.

Each gimbal uses a vane type hy-

draulic actuator controlled by a pres-

sure feed-back hydraulic valve. The
actuators are designed to provide fluid

cushioning to prevent damage to the

gimbal when rapidly operated over its

complete excursion range. In addition,

each gimbal has fixed rubber stop pads.

A removable fixture provides a

bridge between the roll gimbal mount-

ing tracks and the cart used to trans-

port the guidance package.

There are servo amplifiers for each

gimbal. Although the basic design of

all three are the same, different plug-

in compensation networks are used in

each. The servo amplifier is dc drift

stabilized. It converts the sum of the

dc input signal and error signal from
the feedback potentiometer into dc cur-

rent which actuates the control spool

on the gimbal servo valve.

There are two types of feedback

information given to the servo ampli-

fier. Position feedback is provided by
a linear potentiometer with an accur-

acy of within 0.015% and a feedback
sensitivity (200v across 350°) of

1.75°/ v. The feedback potentiometer

is on the actuator end and is the one
nearest the gimbal. These potentiom-

eters are always connected to the con-

sole plus or minus 100 vdc.

Acceleration feedback is provided

by an accelerometer mounted on the

gimbal. The signal is amplified by an

ac amplifier and then fed to the servo

amplifier. The accumulator smoothes

out surges in the hydraulic line due

to varying load and supplies reserve

power for peak demand.

The analog computer is connected

to all servo amplifier inputs by the

control panel. A two-bay rack console

houses all the electronics (except for

the associated computer) for the sys-

tem. The computer serves as the nerve

center and control spot for the simula-

tor and all information is fed into the

computer. Results are recorded in the

computer room.

High Accuracy Obtained

By Atlas Gyro Check Stands

Rotational accuracies within ±2.5
seconds of arc are being achieved with

the sidereal rate stands used to check

Atlas ICBM gyros.

Such complex test devices have
been employed by Arma Division of

American Bosch-Arma Corp. to count-

eract the effect of the earth's rotation.

This is the only effective means of

providing a standard for checking per-

formance of precision gyroscopes

around which the Arma inertial guid-

ance system is built.

The stands were developed and
built by Vinco Corporation in Detroit,

Michigan. Mounted equatorially, each
inertial system is sidereally driven by
the test table. Sanborn "150" oscillo-

graphic recording systems collect test

results.

• Two million-to-one gear ratio

—

The gyroscope and tooling are mounted
on a 24-inch diameter face plate, which
is attached to the north end of the main
or polar axis spindle. Embodied in the

gear box is a differential drive to ob-

tain an over-all gear reduction ratio of

2,154,101.8625:1.

The last reduction in the gear train

is a hardened and precisely ground
gear (19.6875 in. pitch dia.) and worm
set, having a zero backlash adjustment.

Rotational accuracy between any two
positions of the face plate is guaranteed

to 5 sec. of arc. A series of multiple

output speeds is provided by means of

change gears.

Azimuth and elevation adjustments

in the base of the stand provide for

final alignment of the equipment after

being placed in permanent position.

A precision level provides for monitor-

ing the alignment periodically after

making final adjustments.

A 1500-rpm synchronous motor
drives the main spindle through a

change gear box and a final precision

worm and gear reduction. The con-

trolled frequency input (50 cycles,

1 1 5v) to the motor is derived from a

100-kc oscillator, frequency dividers

and a power amplifier. A precision

electronic counter continuously moni-
tors the frequency.

The oscillator and dividers are de-

signed to produce a stable output signal

throughout a wide temperature range,

according to Vinco.
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HOTSHOT

Westinghouse Capacitive

Storage System for

McDonnell's new Hotshot

Wind Tunnel Delivers

7,000,000 Joules in

3 Milliseconds with

a Peak Current of

4,000,000 Amperes

See following pages



The Hot Stuff: High-Voltage equip-
ment is tucked away in this enclosed
area. Westinghouse transformer-rec-
tifier—combined with a bi stable am-
plifier regulator— charges capacitor
bank to predetermined level.

The Cannon: Uniquely designed coaxial conduc-
tor delivers arc energy to compressed air, raising!

pressures and temperatures several orders of magni-

The Trigger: Operator's
control panel by West-
inghouse activates tre-

mendous flow of energy
for new hypervelocity

impulse wind tunnel.
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tude. Airexplodes into the tunnel simulating
hypersonic re-entry speeds of aircraft and
missiles at altitudes above 100,000 feet.

The Supply Lines: 230 spaghetti-
like cables converge in rear of can-
non to deliver peak currents to

4,000,000 amps.

The Arsenal: Twenty-nine Westinghouse
custom-built racks, each containing 80 fused
capacitors, are bussed .together in groups of

ten, and connected by coaxial cables to the
collector.

Within six months after receipt of contract Westinghouse de-

livered and installed this capacitive energy storage system for

McDonnell Aircraft Corporation's new "Hotshot" wind tunnel

at St. Louis. This facility is now providing vital data at a small

fraction of the cost of actual flight testing. This same capability

for quickly providing reliable equipment can help you solve your

aerospace R&D problems. Contact your Westinghouse sales

engineer. Or write: Westinghouse Electric Corporation, P. 0. Box

868, Pittsburgh 30, Pa. You can be sure ... if it's Westinghouse.



1. Creating outer
space environment on

earth starts with this

control station for Mc-

Donnell Aircraft Corpo-

ration's new hyperve-

locity impulse wind
tunnel. Operator can

automatically or manu-
ally control the entire

facility from this West-

inghouse cabinet.

2. High -voltage equip-

ment charges the ca-

pacitors (Figure 5) to a

predetermined level up

to 12 kv, with ±1% ac ;

curacy in 30 seconds.

At 12,000 volts, seven

megajoules of energy

stored in this bank is

delivered to the arc

chamber in just 3 milli-

seconds.

3. In actual test, arc

chamber is filled with

compressed air and the

tunnel is evacuated.

Then, electric energy

surges into the heavy

walled arc chamber.
Pressure increases to

100,000 psi. Tempera-
ture to 14,000°F. Heat

vaporizes diaphragm
separating arc chamber
from the tunnel. High

pressure air races

through a converging-

diverging tungsten
throat to produce hy-

personic velocities in

test section.

4. The collector-can-

non — main artery of

the energy storage sys-

tem — is composed of

coaxially oriented con-

ductors connected to

the arc chamber. Car-

riage mounting permits

axial motion of the con-

ductors and simple con-

nectors allow discon-

nection from the arc

chamber. A lateral 45°

swing allows connec-

tion to a second tunnel.

Such flexibility permits

operation of either tun-

nel with only one power

pack, one capacitor

bank, and one collector.

£3. Twenty-nine racks

of capacitors, sprouting

230 coaxial cables, en-

able this system to dis-

charge electrical energy

at an average of 2y3
million kilowatts. That's

more than the com-

bined impulse power of

Grand Coulee and
Hoover Dams. Built-in

expandability allows for

a growth capability to

10,000,000 joules.

Westinghouse

Subcontractors to Westinghouse:

The Calvert Company, Rocky River, Ohio for the cannon.

The Phelps Dodge Copper Products Corporation, New
York for the coaxial cables.



propulsion engineering

Explosion Forms Saturn Manifolds
Unique method developed at NASA's Marshall Center uses

explosive charges in plastic bags filled with water

Huntsville, Ala. — An unusual

method of explosive forming is used

in the manufacture of LOX manifolds

for the big Saturn booster.

Usually, explosive forming takes

place with both the explosive charge

and the object to be formed under
water. Saturn manifolds, however, are

formed by an explosion in a water-

filled plastic bag.

The manifolds, like all parts of the

Saturn booster, are manufactured by
the Marshall Space Flight Center,

transferred last month from the Army
to the National Aeronautics and Space
Administration.

The cylindrical manifold blanks

are put together from four drop-forged

pieces of 5052H32 aluminum alloy.

The pieces are welded together at Red-

SATURN LOX manifolds shown after explosive flaring of outlet holes by Olin Mathie-

son in a process invented by research engineer Earl A. Hasemeyer.

stone Arsenal. Then the cylinder is

sent to Olin Mathieson at East Alton,

111., for explosive flaring of the outlet

holes.

Olin Mathieson cuts the holes—for

instance, four 12-in. holes in the 22-

in.-diameter rear manifold. Then a big

plastic bag of water, containing the

explosive charge at the center, is put

inside and set off. This first explosion

improves the circular shape.

Next, smaller bags, with smaller

charges, are set off in each of the four

holes. Two charges are exploded in

each hole.

The process was developed by Earl

A. Hasemeyer, aeronautical structural

material research engineer in the Fab-

rication Laboratory of the Marshall

Center.

Titan II Fuel

Olin Mathieson Wins
Contract for Hydrazine

Olin Mathieson Chemical Corp. has

won a $25-million Air Force contract

to deliver hydrazine for the Titan II

program. The contract calls for de-

liveries to begin in 1961 and continue

for three years.

Stanley de J. Osborne, president,

said a major part of the supply will

be produced at a new plant in Salt-

ville, Va., which Olin Mathieson is

building for the Air Force at a cost

of $14 million.

Titan II fuel will be a 50-50 mix-

ture of anhydrous hydrazine and un-

symmetrical dimethyl hydrazine (UD-
MH). Olin Mathieson, which says it

is the nation's only manufacturer of

anhydrous hydrazine, will supply all

of that type. Nitrogen tetroxide is the

oxidizer for the storable Titan II pro-

pellant combination.

Anhydrous hydrazine is made from
ammonia, caustic soda and chlorine,

all of which are manufactured by Olin

Mathieson. Olin Mathieson began re-

search on hydrazine in 1946 and
started commercial production at Lake
Charles, La., in 1953. The company
now produces about 4,000,000 lbs. a

year, partly for such uses as regulating

plant growth, inhibiting rust and com-
batting poultry disease.

Construction has already begun on
the Saltville plant, announced in April.

Operations are to start March 1, 1961.
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Aluminum Gains as Motor Case Material

Test firings show high performance and promise of big

savings; Alcoa researches to raise size limits set by welding

ALUMINUM ROCKET engine chilled to -65°F prior to firing. The one-piece 7178-T6

alloy cases were successfully tested at ambient and elevated temperatures.

CIRCUMFERENTIAL STRAIN MEASUREMENTS

2000

STRAIN GUAGE LOCATIONS

©&® CASE MIDPOINT

©&©CASE MIDPOINT

(180° FROM©8.®)

©& @ ON SIDEWALL
NEAR CLOSED END

©& (Q) ON SIDEWALL

NEAR OPEN END

002 IN. /IN

STRAIN MEASUREMENTS on case tested to burst occurring in hoop tension through

sidewall. Note reversal in longitudinal strain near failure. This is believed to be caused

by a decrease in length as the hoop stress increased the diameter.

by John F. Judge

COMMERCIAL high-strength alu-

minum proved itself a serious con-

tender in the solid-motor case field in a

series of recent test firings.

The cases were fabricated from
high-strength 7178-T6 aluminum alloy

by the Aluminum Company of America
through a combination of forging, ex-

truding, sizing, and machining opera-

tions.

The first set of firings involved

monolithic aluminum cases. The second

set utilized one-piece aluminum liners

wrapped with cold-drawn steel wire, a

development of Precision Structures,

Inc., of Berwyn, Pa.

One of the wire-wrapped cases per-

formed successfully even though all of

the conditions were exceeded because

of a misfire. As a direct result, serious

damage to the test stand was avoided.

• Welding problems—Aluminum's

strength-to-weight characteristics make
it an ideal material for motor case con-

struction. The main limitation is in the

metal's welding properties—the high-

strength alloys are extremely difficult

to weld and even when this is accom-

plished, the weld does not develop a

high percentage of the parent metal

strength.

Thus there is a size limitation; one-

piece construction is required to attain

maximum efficiency.

An intensive program at Alcoa di-

rected at larger monolithic cases pro-

duced the chambers fired in the first

set of tests. These chambers do not

represent the absolute ultimate size in

monolithic construction, but the large

ICBM-type motors are still out of reach

without some sort of joining procedure.

The monolithic chambers are 12 in.

in diameter and 45 in. long, with wall

thicknesses of 0.210 in. The design

yield internal pressure of 2575 psi was
successfully met. Burst tests, with fail-

ure in hoop tension through the side-

wall, reached 3160 psi. This is a steel

equivalent stress of 246,000 psi.

Based on a minimum wall thickness

of 0.196 in., one case developed a

bursting stress of 94,000 psi and ex-

hibited a strength-to-weight ratio of

935,000 in. In steel equivalents, using
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HITCOMB is a new concept in core for high-temperature sandwich panel applications. HITCOMB,
made by a unique three-dimensional weaving process, demonstrates isotropic physical properties at

elevated temperatures, since it has square cells and does not depend on an adhesive bonded node line.

This material is already showing superiority through structural applications in space craft capsules, as

well as in structural heat shields. HITCOMB fiber glass core exceeds all physical property require-

ments of specification Mjx-C-8073A. It is available in fiber glass and Refrasil® for use where ultra-high

temperatures may be encountered. Both Refrasil and fiber glass forms are currently available with

many of the popular resin systems such as phenolics, phenyl-silane, silicones, polyesters and epoxies.
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Data Acquisition and Application

Subsystems— IBM has proven ca-

pabilities to provide real-time

man-to-machine and machine-to-

machine elements of weapon guid-

ance systems. In addition to the

Bombing-Navigation system with

its visual displays in the B-52, IBM

also provides interface devices to

apply this system to air-launched

missile guidance. Federal Systems

Division experience in air-based

and ground-based guidance sys-

tems is proven in operation.

Data Communications Subsystems

—The SAGE data processing sys-

tem, heart of America's air defense

network, embodies advanced com-

munications devices and tech-

niques required to filter and direct

an enormous flow of data. Designed

and built by the Federal Systems

Division, the AN/FSQ-7, an ad-

vanced system in operation, em-

bodies processing and communica-

tions power to direct defense

operations as well as to guide mis-

siles from remote sites.

Data Processing and Control Sub-

systems—Now in development, the

Advanced Bombing-Navigation and

Missile Guidance system is another

example of IBM's "closed-loop"

system capability. This system sat-

isfies the operating requirements

of high-speed, long-range weapon

systems. Compact, reliable equip-

ment such as this and Federal

Systems Division'scomputerforthe

Titan missile guidance system are

the result of IBM's vast background

in data processing and control.

all systems capabilities of IBM
IBM's experience in data processing and data communications, supplemented by an extensive

background in data acquisition, adds up to a three-way capability for developing, producing and

integrating total automated systems. This capability is being advanced through continuing

research in miniature high-speed devices for high-reliability guidance systems of the future.

Federal Systems Division, 326 East Montgomery Avenue, Rockville, Maryland IBM
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a density of 0.283 for the ferrous metal,

this burst pressure is 264,000 psi.

According to Alcoa, one of the most
significant aspects of the development
program is that no failures under bi-

axial loading in pressure vessels have
occurred at stresses below the guaran-

teed minimum mechanical property

level for 7178-T6—the highest strength

commercially available aluminum alloy.

• Wire wound—Precision Struc-

tures was responsible for the structural

design of the wire-wrapped cases. A
set of aluminum liners with all thick-

nesses cut to less than 0.095 in. was
delivered by Alcoa; Precision enveloped

them in cold-drawn steel wire.

The wire-wrapped Alcoa cases at-

tained a strength-to-weight ratio in

excess of 1,000,000 in. at burst. The
cases have been proof-tested to a steel

equivalent of 248,000 psi without dis-

tortion or permanent set.

L. C. Becher of Precision says the

wire wrapping technique can attain a

weight reduction of approximately 25%
over plain aluminum or steel. In

strength-to-weight ratio comparisons,

wire wrapping will surpass monolithic

steel cases at half the cost—and almost

meet beta titanium at 1/15 the cost.

To overcome aluminum's size limi-

tations, Alcoa is developing methods
and design approaches in high-strength

aluminum welds.

Alcoa is also hard at work in exper-

imental high-strength aluminum alloys

which may show efficiency increases as

high as 15% over the current 7178-T6
member of the Al-Zn-Cu-Mg family.

Space Cabin Atmosphere
Generated Through Algae
A duplication of the natural life

process may provide oxygen for

manned space stations.

Scientists at Tapco Group, Thomp-
son Ramo Wooldridge Inc., have suc-

ceeded in producing oxygen from
carbon dioxide.

In the TRW gas exchange system,

algae in aqueous media is pumped
from a central reservoir through an
irradiating light system. After irradia-

tion, the algae is cooled to remove the

excess heat produced in the light

system.

The algae is mixed with filtered

C02 enriched air from the cabin

through an air injector. The gas-algae

mixture is admitted to a gas-liquid

separator where oxygen enriched gas

is separated from the culture. The cul-

ture moves back to the central reser-

voir and the oxygen-enriched gas is

circulated to the cabin. This is' breathed

by the crew who, in turn, exhale

carbon dioxide; the cycle starts again.

The culture produces oxygen

through photosynthesis.
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Another "impossible" job

done by the Airbrasive...

—

»

(\.. cutting tungsten )

abrading • cutting • deburring • stripping • drilling • cleaning • scribing

Comstock & Wescott found:

"The most practical way to

cut tungsten sheet without cracking!"

Here was a tricky job for the Airbrasive. Comstock & Wescott, Inc.,

Development and Research Engineers, Cambridge, Massachusetts,

had to cut 0.005" thick tungsten sheet into circular components for

missile systems. Mechanical cutting methods caused the brittle tung-

sten parts to crack. The Airbrasive did it successfully!

How does the Airbrasive work? It obtains its precise cutting action

from a high-speed jet of dry gas and abrasive particles that quickly cuts,

slices or abrades, as needed, almost any hard brittle material . . . ger-

manium, silicon, glass, alloy steels, ferrites, mica, ceramics and others.

Important too ... the cost is low. For under $1000.00 you can set

up your own Airbrasive cutting unit!

Send us samples of your "impossible" jobs and we will

test them for you at no cost.

SEND FOR BULLETIN 6006

J»* , . . complete information.

6. S. White Industrial Division
Dept. 20A lO East 40th Street, New York 16, N. Y.

Circle No. 10 on Subscriber Service Card.
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Avco Process Cuts Cost of Brazing

HONEYCOMB CORE sandwich arrangement is placed between

the ceramic platens. Holes in the platen are for heating and cool-

ing purposes.

AVCORAMIC BRAZING PROCESS in operation. Nichrome
calrod heating units bring the system up to temperature.

Thermocouple controls are used in maintaining the correct

heat period for the B-70 structural section.

ALMOST ANY SHAPE and size

of stainless steel honeycomb can be

brazed with a significant reduction in

cost from present techniques through a

new process developed by the Nash-

ville Division of Avco Corp.

The method is currently being used

to manufacture sections of the aft

fuselage and some of the bulkheads for

the B-70 bomber. The six-figure con-

tract with North American Aviation

extends over the next several months.
• Avcoramic brazing—The essence

of the new process is a ceramic ma-
terial with excellent thermal shock

properties. The ceramic can be cast

with tolerances of 0.003 in. yet it is

easily worked into any required shape.

The ceramic is used to make braz-

ing platens. Holes are put through the

material for heating and cooling pur-

poses. The surface of the platen acts

as a contour form for brazing the

stainless honeycomb.
The steel sandwich material is en-

closed in a steel envelope which is then

placed between matched ceramic

platens.

The ceramic is heated electrically

to the proper brazing temperature and
held for a short, controlled time period.

Cooling is rapid since the medium can
be forced through the same holes

which contain the heating elements. It

is possible to reach sub-zero tempera-

tures if necessary.

To assure close contact of the

parts to be brazed, a vacuum is main-

tained in the envelope and pressure is

applied to the ceramic platens.

Maximum strength is achieved

through ageing at elevated tempera-

tures.

A representative configuration us-

ing precipitation hardened steel re-

quires about 14 hours from start to

finished heat treated product.

Avco is currently studying other

applications for the Avcoramic pro-

cess. The method is suitable for other

structural metals including titanium.

Investigations into the problems of

re-entry led to the development of a

number of ceramic finishes and com-
pounds at Avco's Research and Ad-
vanced Development Division. The
brazing process at Nashville is one un-

related area in which this research

paid off.

Re-entry Brake Materials Studied

The Air Force is sponsoring $250,-

000 worth of research aimed at devel-

oping a flexible, high-temperature ma-
terial for use in advanced space vehicle

re-entry deceleration devices.

Two Massachusetts firms—Arthur
D. Little, Inc., Cambridge, and Fabric

Research Laboratories Inc., Dedham

—

are handling the project which calls

for the development and evaluation of

sample cloths.

Possible candidates are those ma-
terials which can stand the extreme

environments and yet be made in fiber

form so as to be applicable to ex-

panded brakes. These substances do

not possess many of the desirable prop-

erties of the textiles usually used in

parachutes.

Completed studies at ADL investi-

gated the external conditions which

might be encountered during re-entry

and the fibrous materials which might

be applicable.

FRL evaluated the re-entry en-

vironment in terms specific to a novel

chemical reaction process in a similar

study. Details of this process were not

disclosed. Both firms will use these

studies as background for the current

contract.

A further complication is a re-
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quirement for air permeability much
lower than that of conventional para-

chutes—eliminating one contender,

conventional wire cloths.

Another current obstacle in "ex-

otic" fibers is their cost—over $2000
per pound.

About two thirds of the current

program is being done at FRL. An-
other phase at FRL has to do with the

development and evaluation of 2000°F
resistant drag chute materials made of

quartz fibers and high temperature

finishes.

The practicality of a quartz fiber

chute is not certain but some evidence

exists in its favor. According to FRL,
successful completion of the quartz

program may cut a year or more from
the lead time of an operational re-

entry drag device.

Both firms will work closely to-

gether in considering the most promis-

ing materials—high temperature alloys,

refractory metals, ceramics, graphite,

and organic fibers—in addition to the

chemical reaction approach.

New Sealing Method Adds
To IR Receiving Range

A new technique for sealing ger-

manium windows to infrared detectors

will result in extending the receiving

range beyond 25 microns, says Philco

Corp.

Developed by its Lansdale, Pa.,

division, the method is based on paint-

ing a glass frit/ amyl acetate mixture
on the surface of a germanium disc

and then fusing it to glass having a

comparable thermal coefficient of ex-

pansion.

This results in a vacuum-tight seal

that is mechanically and thermally

stable, according to division special

products manager Dr. C. H. Sutcliffe.

Detectors using the more conven-
tional silicon or sapphire windows
limit IR radiation reception to 9 or 6

microns, respectively. In using the
new method to extend ranges to the

longer wavelengths, the germanium
window can be coated to peak in this

range, he said.

G.E. Group to Study Army
Missile Vulnerability

A mathematical model will be de-

veloped by the Special Programs Sec-

tion of General Electric's Defense Sys-

tems Department in a study of the

vulnerability of various Army missile

systems.

Missile systems will be examined
under peacetime, limited and general

warfare conditions. The environmental
and operational hazards in each phase
will be in the form of equations derived

from basic data.

FOR
THE

VITAL
DISCOVERER
RROG-RAM

LOCKHEED
USFS

telemetry components

Telemetry components designed and precision built by Dorsett

Electronics will be aboard specially instrumented Lockheed

Agena Space Vehicles to be flown in the Discoverer Satellite

Program.

Lockheed Missile and Space Division is the latest in a long

list of missile and satellite prime contractors to buy Dorsett

telemetering components for advanced aerospace research

programs.

Typical of the telemetering equipment originating at Dorsett

Electronics is the Model 0-8 subcarrier oscillator. Requiring only

6 volts at .7 (nominal) milliamperes primary power, this all-

silicon transistor unit provides excellent temperature stability

for drift-free data. With its compact packaging, the Model 0-8

is ideal when electrical power is limited, space and weight are

critical, and environmental extremes are to be encountered.

For more information on the products and capabilities of this

fast growing team of telemetering specialists or on technical

career opportunities, write today!

ELECTRONICS LABORATORIES, INC.

119 WEST BOYD • NORMAN, OKLAHOMA • JE 4-3750
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MISSILES AND SPACE DIVISION

Located in Sunnyvale and Palo Alto on the San Francisco Peninsula,

Lockheed is the systems manager for such satellite programs as:

DISCOVERER, MIDAS and SAMOS
The following outstanding career opportunities are available in:

SYSTEMS INTEGRATION
Requires advanced degrees or extensi

missile or space system technology in <

SYSTEM CONFIGURATIONS: Including proposals,

preliminary design and system equipment synthesis and

optimization.

DESIGN INTEGRATION: Including dynamic design review

and integration, and compatibility surveillance of all space'

vehicle subsystems, ground support and booster interfaces.

TEST ENGINEERING: Including component, subsystem,

and vehicle test engineering.

ve and varied experience in aircraft,

any of the following areas:

PERFORMANCE ANALYSIS: Including pre- and post-

flight satellite and interplanetary trajectories, propulsion,

power supply, instrumentation, guidance and attitude

stabilization control, tracking, communications, and com-

mand electronics.

TECHNICAL WRITING - SENIOR: Senior technical

writers with experience in preparation of system and sub-

system engineering analysis reports or closely related docu-

mentation. Related technical degree or equivalent required.

VEHICLE DEVELOPMENT
AIRCRAFT STRUCTURES AND EQUIPMENT INSTAL-
LATION DEVELOPMENT: Requires BS degree or equiva-

lent with minimum of 5 years' experience. For work on design

of airborne instrumentation installation and design of pneu-

matic, hydraulic, and fuel handling system installations.

PROPULSION DEVELOPMENT: Requires rocket propul-

sion experience in the following areas: liquid rocket engine

development, pneumatic pressurization component develop-

ment, hot gas generator development, and liquid rocket pro-

pulsion system analysis.

DESIGN ENGINEERS: With a minimum of 5 years' experi-

ence in the design and layout of aircraft or missile systems

wiring.

INTERNAL ELECTRICAL POWER SYSTEMS DEVEL-
OPMENT RESEARCH ENGINEERS: For work in research

and development of power systems consisting of batteries,

inverters, and solar auxiliary power supplies.

PYROTECHNICS AND ORDNANCE DESIGN: Requires

complete knowledge of pyrotechnics that may be applied to

development of pyrotechnic/mechanical devices.

GUIDANCE AND CONTROL DEVELOPMENT: Requires

outstanding educational background in EE or Physics and

experience in servo theory and dynamics, for mathematical

analysis and synthesis of orbital guidance and control systems.

Requirements also exist in the development and test of guid-

ance and control components.

Engineers and Scientists: If you are experienced in work related to any of the above areas, you

are invited to write: Research and Development Staff, Dept. H-29C, 962 W. El Camino Real,

Sunnyvale, California. U.S. citizenship or existing Department of Defense industrial security

clearance required.

l MISSILES AND SPACE DIVISIONLockheed
SUNNYVALE. PALO ALTO. VAN NUYS. SANTA CRUZ. SANTA MARIA. CALIFORNIA. • CAPE CANAVERAL. FLORIDA • HAWAII



electronics

Exhibits Overflow at WESCON Show
Los Angeles—Some $12-million

worth of advanced Space Age elec-

tronics gear was on display here last

week for 35,000 engineers and tech-

nicians gathered for the annual Western
Electronics Show and Convention

(WESCON).
The four-day meeting, combined

with technical sessions and marketing

discussions, was the Largest yet held.

An all-time record of 987 exhibits over-

flowed the Los Angeles Sports Arena
and officials said another 300 qualified

exhibitors had to be refused due to

lack of space.

The theme of the show, appro-

priately enough, was "Rush Hour in

Space."

One of the largest missile and space

exhibits was that of Texas Instruments,

Inc. TI displayed a nose cone pro-

gramer for Minuteman designed to

insure safe ejection of the test data

capsule before impact, as well as the

digital flight programer which se-

quences launch and flight functions in

the Titan ICBM. This was a transis-

torized 6.4-lb. package. Also shown
by TI was an FM/FM telemetry sys-

tem for Moon and planet probes.

Another exhibit was a TI airborne

PCM telemetry package which packed

64 analog channels, plus a serial

digital data channel and five 8-bit

parallel digital data channels, into a

25-lb. V2-CU. ft. unit.

Lockheed Missiles and Space Divi-

sion put its emphasis on the Agena-B
and Hughes Aircraft displayed five new
welders for the electronics industry.

• Instant algebra—Autonetics Div.

of North American Aviation, Inc., set

up a Recomp computer at the show to

solve time-consuming algebraic equa-

tions on the spot. This was a demon-

stration of Autonetics' new RAFT
(Recomp Algebraic Formula Trans-

lator) programing technique. The ob-

ject was to show that advanced com-

puter or programing backgrounds are

not necessary when RAFT is used with

Recomp, an Autonetics product. Key
Recomp features include a compact

magnetic memory disk with a 4096-

word, 8000-instruction capacity, built-

in floating point arithmetic and simpli-

fied programing.

DoAll Co., Des Plaines, 111., showed

for the first time a machine that slices

ingots of rare metal such as germanium

into wafers one-hundredth of an inch

thick in production of transistors and

other electronic components. Accord-
ing to the company, the tool will in-

crease productivity up to 50% in cut-

ting rare and expensive metals.

• Cost - cutting semiconductor—
Transistron Electronic Corp., Wake-
field, Mass., displayed a major new
semiconductor device which it termed

a fundamental contribution to the in-

dustry. Called a Binistor, it permits a

significant reduction of peripheral

components in switching circuitry.

Transistron expects the device to form
the heart of many digital systems. It

says the Benistor is compatible with

present circuitry and does not require

major systems design changes. It is said

to achieve significant savings in cost,

space, weight and solder connections.

Hoffman Electronics introduced for

the first time a new family of rugged,

high-conductance silicon diodes de-

veloped by its Semiconductor Div.

These are designed for applications re-

quiring an extremely small, lightweight

rectifying device capable of withstand-

ing severe environmental conditions. A
feature of the new diodes is their en-

casement in a 400-milliwatt package.

• Many new lines—Synthane Corp.

of Oaks, Pa., announced a new flame-

retardant, industrial laminated plastic

for printed circuit and other electronic

applications. Micro Gee Products, Inc.,

Culver City, Calif., unveiled a new
angular oscillating table for subjecting

gyros, accelerometers and guidance

systems to extremely smooth sinusoidal

motion for precise frequency response

tests.

The direct conversion of nuclear

energy to electrical energy by a ther-

mionic converter has been announced

by General Atomic Div., General Dy-
namics Corp.

The cell's operation depends on the

"Edison effect." Electrons are boiled

out of a hot plate, or emitter, by the

heat from the fissioning of uranium.

The resulting electron stream, the elec-

trical current, is collected on an adja-

cent cold plate called a collector.

Cesium vapor is used in the gap

between the emitter and collector to

enhance the rate of power production.

The cell's heat source came from a

nuclear fuel element made of uranium

carbide and zirconium carbide. Highest

power run in the tests produced 90

watts electrical output at a power den-

Automation Development Corp.,

Culver City, introduced a newly de-

veloped line of low-cost digital servo

components for automatic control ap-

plications. This pulse-operated series of

transistorized step-servo motors and
companion controllers, a new pulse

generator and a new dc/ power supply

line were being shown for the first

time.

Also in the power line. Raytheon's

Power Supply and Voltage Regulator

Operations announced a new series of

heavy-duty, regulated dc power sup-

plies ranging in output from 3 to

1000 volts and from 50 to 3000 watts.

Computer Control Co., Framing-

ham, Mass., displayed a new series of

plug-in, high-speed digital modules
priced at less than $20 per flip-flop.

Astromics, a division of Mitchell

Camera Corp., showed a compact
latching relay which it said can be

battered with a hammer without

damage.
• Radical depositing method

—

Athom Electronics, Sun Valley, Calif.,

described a new technique for de-

positing numerous alloys and other

materials onto virtually any substrate

material, including ceramic, glass,

bakelite, Teflon, mylar, fiberglass,

quartz and mica. This "plasmionic

mono-crystalline film deposition" proc-

ess was said to be a radical departure

from the "sputtering" of alloys onto

a substrate material. It is accomplished

in a high vacuum of alloys onto a

substrate material. It is accomplished

in a high vacuum.

sity of 21 watts/cm2 delivered into an

external load.

Efficiency of converting fission heat

to electrical energy went as high as

10%, the operating temperature being

about 3500°F.

A metal vapor, such as cesium, is

used to ( 1 ) step up the rate at which
the electrons boil out of the emitter;

(2) reduce the energy loss at the col-

lector; and (3) become an ionized gas,

or plasma, which causes the current to

pass readily through the region be-

tween the emitter and collector.

The tests were part of General
Atomic's program of research and de-

velopment in direct conversion, which
is being carried out with support from
the Rocky Mountain-Pacific Nuclear
Research Group.

Nuclear-Electrical Conversion Cell
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THE SPOTLIGHT'S ON
PERFORMANCE

with CEC's newest strain gage
pressure transducers

And the accent's on versatility ! As a family, these three cover
a pressure range from to 10,000 psi in gage, absolute, and
differential models...always provide top performance, even in

applications with great extremes of environmental conditions.

Above, TYPE 4-325 is the smallest — only 8 grams — and extremely valuable

where size is critical. Differential models cover the range from +5 to 50
psi, while absolute and vented gage units measure pressures from 10 to

200 psi. Write for Bulletin CEC 1630-X5.

Outstanding TYPE 4-326 has the finest inherent performance capabilities

of any comparable product now manufactured. It's rugged— usable in a
1000 g environment— and measures absolute and gage pressures from
to 10,000 psi. Write for Bulletin CEC 4326-X1.

New TYPE 4-328 has a built-in thermal heat shield, making it ideal for

airborne applications. Sealed gage and absolute models are available for

low, medium, and high-pressure measurement. Bulletin CEC 4328-X1.

Other strain gage pressure transducers in the CEC family are described in

Bulletin CEC 1308 X22.

mergers

MINNEAPOLIS-HONEYWELL
Regulator Co. has formed a new
Special Systems Division for complex
integrated control systems for industrial

and military applications. John W.
Morrison has been picked to be general

manager for the new division, at Potts-

town, Pa.

ELECTRO-OPTICAL SYSTEMS
has organized Micro-systems, Inc., a

wholly-owned subsidiary to be engaged

in manufacture and sale of micromini-

aturized electronic components and de-

vices utilizing solid-state and advanced
semiconductor technology.

APPLIED ELECTRONICS CORP.
has purchased Flight Electronics Corp.,

West Chester, N.Y. No changes in

personnel or operations are anticipated

other than an increase in the research

and development end of the business.

ATLANTIC RESEARCH CORP.,
through its U. F. Flare Division, has

established a new technical service and

liaison facility to serve the U.S. Naval
Ordnance Test Station, China Lake,

Calif. Located adjacent to the Naval
Station in the City of Ridgecrest, the

new facility is served by company air-

plane from Division headquarters at

Saugus, Calif., near Los Angeles.

LABORATORY FOR ELEC-
TRONICS, INC. has acquired an

interest in Segnalemento Marittimo ed

Aero, Sp.p.A (SMA), Florence, Italy.

SMA is producer of marine navigation

radar and microwave, infrared, lighting

and signalling equipment.

ANTENNA SYSTEMS, INC.
opened a new Engineering Laboratory

adjacent to its present manufacturing

facility in the Hingham Industrial

Center. The 3500-sq.-ft. building will

centralize all engineering activity for

the firm, including mechanical struc-

tural and electrical design.

Aereo, Sp.p.A (SMA), Florence, Italy.

GENERAL MOTORS CORP. De-
fense Systems Div. has bought a 104-

acre facility for extensive research in

underwater instrumentation. The ocean-

view site was formerly held by the

Aerophysics Development Div., Stude-

baker-Packard Corp., and later taken

over by Curtiss-Wright Corp.

TRANSVAL ELECTRONICS en-

ters the space propulsion field with the

acquisition of an ion engine which has

been under development in West
Germany for the past 10 years.

McGRAW-EDISON CO. sold its

Edison storage battery business to The
Electric Storage Battery Company. The
division, now known as the Nickel

Alkaline Battery Division, continues to

manufacture the nickel-iron battery in-

vented by Thomas A. Edison.

-Circle No. 1 1 on Subscriber Service Card.
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PACIFIC SEMICONDUCTORS,
INC. is moving its administrative

offices to a newly-completed module of

a $10-million Diode and Rectifier Fa-

cility in Lawndale, Calif. The Thomp-
son Ramo Wooldridge subsidiary will

retain its Culver City buildings, with

about 350 employees in several de-

partments. The new 193,000 sq. ft.

facility will house 1700 employees.

ELECTRO-TEC CORP. has con-

tracted to buy a 10-acre site in West
Caldwell, N.J. for construction of a

23.000-sq.-ft. plant. The proposed fa-

cility will house the company's exec-

utive, marketing and fiscal offices, engi-

neering and R&D groups, and a proto-

type manufacturing department. Re-

search activities of Precimet Labs, will

be quartered in the building.

financial

Consolidated Electronics—Net sales

for first six months totaled $46.5 mil-

lion, with consolidated net income
amounting to $2 million. No com-
parison was was made with the previous

year's figures because of changes in

corporate structures.

Motorola, Inc.—Net sales for six

months were $143.5 million and profits

were $6.5 million—both new records

for Motorola. Last year's totals, pre-

vious records, were $128.9 million and
$5.9 million. Second quarter sales and
earnings were also record makers

—

sales up to $73.2 million from $65.2

million and profits improving to $3.5

million from $3.3 million.

Jack & Heintz—Net income of

$771,000 for the first half of 1960

jumped considerably over the sum of

$97,000 for the same period in 1959.

(Company lost nine weeks of produc-

tion time in the second quarter last

year because of an employee strike.)

Garrett Corp.—Preliminary fourth

quarter sales figures reached $57.8 mil-

lion and preliminary net earnings

totaled $1.7 million. Unaudited figures

disclosed year sales to be $224.4 mil-

lion and earnings $5.6 million.

Air Reduction Co.—First six

months sales were record breaking at

$104.9 million, compared with $101.8

million in 1959. First half income was
$7.9 million, topping 1959's first half

total of $7.8 million.

Textron, Inc. During the first half

of 1960, Textron had sales of $164.3

million with earnings of $6.3 million.

Same period in 1959 brought sales of

$146 million with earnings of $8.5

million, before non-recurring income
of $2.5 million. Second quarter sales

this year were $81.8 million with earn-

ings of $2.9 million.

NEED A TAPE RECORDER?
CEC has five new recorders and more coming
soon! For 14 -channel record and reproduce

capability in an instrument with all solid-state

electronics, look into the new PR-2300 Port-

able Recorder — it goes anywhere in just 30"

of vertical RETMA rack space.

CEC's new DR-2700 Digital Recorder/Repro-

ducer is 100% transistorized with tape speeds

to 150 ips and command rates to 200 per

second, with unrestricted programming.

And here's a new improved version of CEC's

most famous Recorder/Reproducer . . . the

GR-2500. It handles Analog,

FM, PDM, CM, and digital

modes, has interchangeable

plug-in amplifiers.

Engaged in critical data ana-

lysis? Rely on CEC's new
GL-2510 Continuous-Loop Re-

corder / Reproducer — with 14

Analog, FM, or PDM plug -in

amplifiers and six tape speeds

from 1% through 60 ips.

Completely mobile and ideal

for airborne use, the new
AR-2100 Recorder provides

14 channels in Analog, FM or

PDM modes ... all in a rugged,

lightweight die-cast case.

Rounding out CEC's

tion equipment is the

Tape Degausser. This

reels from 7" to 14" dia

line of tape instrumenta-

5-055A Automatic

new unit accepts

and widths from

W to standard 2" TV tapes. Erases to -70 db.

FOR MORE INFORMATION: PR-2300 Portable Recorder - Bulletin

CEC 2300-X6; DR-2700 Digital Recorder / Reproducer- Bulletin CEC
2700-X2; GR-2500 Recorder / Reproducer - Bulletin CEC 1576-X2;
GL-2510 Continuous-Loop Recorder/Reproducer — Bulletin CEC
2510-X2; AR-2100 Mobile & Airborne Recorder-Bulletin CEC 2100-X2;
and 5-055A Automatic Tape Degausser-Bulletin CEC 1631-X2-or call

any CEC sales & service office.

Circle No. 12 on Subscriber Service Card.
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INDUSTRY'S BEEN WAITING FOR THIS

LING'S NEW PERMANENT MAGNET BABY SHAKER
First of its kind in the country, the new Ling Permag LPM-25 Shaker meets industry's urgent demand for

a small shaker for light component testing and back-to-back calibration. With the LPM-25, the manufac-

turer of electronic tubes and small components can economically give his products a full vibration test,

or use as a production quality control. Strict linearity throughout the wide 5-20,000 bandwith (first reso-

nance above 10 kc with one accelerometer) is provided by a unique suspension system. Special features

include : Back-to-back calibration up to lOOg without special mounting devices, aged permanent magnet,

low driving power, excellent linearity, total distortion for lOg 1% over most of the frequency range,

shaker trunnion isolation which reduces vibration transfer to supporting structure. Available as a com-

plete laboratory system, ready to plug in and operate. For

details on this revolutionary development in vibration \Y/ T" T "I^wT
testing, write Department MR-5 at our Anaheim address. CZX~X~ >̂ J ^ -JL ^1 Vjl"

lXj electronics
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LING ELECTRONICS

The new Baby Shaker shown at the

left and below fills one of industry's

most pressing needs. It is the result

of Ling's usual practical approach to

problems in its field— find the prob-

lem, then solve it. Check the speci-

fications below against your own
requirements. The design of the

LPM-25 is just one more proof that

whatever your needs in high power

electronics you can rely on Ling for

new solutions to old problems.

FORCE RATING, NOMINAL 25 lbs.

FREQUENCY RANGE 5-20,000 CPS.

STROKE, CONTINUOUS DUTY ... 0.5 nches

(peak-to-peak)

MOVING ELEMENT. WEIGHT 0.22 IbS.

armature stud % inch diameter.

Upper and lower mounting hole 10-32 thread,

lower hole intended for mounting reference

accelerometer

power supply 100 watts

field supply none

air supply optional above 50-watt

input: compressed air needed for contiguous

operation over 13 pound force.

DRIVE coil impedance 16 ohms

cross talk Below 5% to 2 kc

Below 3% to 500 cps.

dimensions .... 10%" x 6%" x 10%" overall

SHAKER AND TRUNNION WEIGHT ... 38 lbs

SPECIAL FEATURES: Back-to-back calibra-

tion up to 100g, direct Teflon Bearing,

aged permanent magnet, low driving power,

high linearity, total distortion for 10g approxi-

mately 1% over most of the frequency range.

Trunnion with rubber shock mounts to iso-

late shaker vibration from base.

LING
ELECTRONICS
HIGH-POWER ELECTRONICS FOR VIBRA-

TION TESTING • ACOUSTICS • SONAR

IAF Congress Finds No
Agreement on Space Control

Stockholm—Space Law and the

problem of when is a spy not a spy

got a lot of attention at the Interna-

tional Astronautical Congress here, par-

ticularly at the panel set up by Amer-
ica's Andrew G. Haley, IAF General
Counsel and Past President.

As was expected, nothing was solved

and it seemed apparent to most observ-

ers this was a problem which would
wind up inevitably with the United

Nations. Russia declined to participate

and even declined to comment on the

subject, saying it had no experts

present.

The Powers trial and the RB-47
incident were obviously close to the

minds of all participants.

Introducing the Stockholm col-

loquium, C. Wilfred Jenks, a lawyer

from the International Labor Office in

Geneva, observed that international

control of space is part of a far-reach-

ing disarmament program. The farther

nations went toward disarmament the

greater are the chances of agreement

being reached on space control, he

observed.

Professor John Cobb Cooper of

McGill University. Montreal. Canada,

an acknowledged expert on air law.

pointed out that before any plan for

international control of outer space

can be adopted three preliminary prob-

lems must be settled: what is meant by

"outer space," the present rights of

sovereign states in outer space, and

that international control of outer space

is not inconsistent with provisions of

the Chicago Convention of 1944.

Professor Cooper's views were sup-

ported by Belgium's Dr. J. G. Ver-

plaetse, who stressed that it would be

wrong to set up an entirely new set of

rules for outer space control when air

law is already well defined. He sug-

gested that air law might be modified

to take into account spacecraft. He
warned that outer space is still largely

an unknown and as such cannot yet be

regulated.

• Sedov re-elected—At the end of

the meeting, Russia's Professor Leonid

Sedov was re-elected as IAF President.

Elected vice presidents were Dr. H.

Seifert, U.S.; Dr. L. Shepherd. Great

Britain; Professor R. Pesek, Czecho-

slovakia; Professor J. Peres, France;

and F. Staats, West Germany.
J. Stemmer of Switzerland con-

tinues as Secretary, and Haley as Gen-

eral Counsel.

The next IAF Congress will take

place in New York City in October,

1961. The precise dates will be fixed

later. The New York meeting will be

organized by the American Rocket

Society. The 1962 meeting probably

will take place in either Bulgaria or

Yugoslavia.

The IAF admitted to membership
West Germany's Deutsche Astrinaut-

ische Gesellschaft and the Italian

Rocket Society. Due to the continuing

dispute between the two Portuguese

rocket societies, it was not possible to

admit either to IAF membership.

Two new scientific committees were

established by IAF here—one on satel-

lite tracking and the other on space

medicine. A working group was set up

to discuss a new constitution for the

organization. A publishing committee

for the proceedings of the IAF was
also created.

Report Finds Few Faults in

DOD Procurement Policies

Department of Defense procure-

ment problems can and should be

solved administratively rather than by

legislating a "requirement that good

judgment be used."

This was the gist of the Report on

Procurement just issued by the Con-
gressional Committee on Armed Serv-

ices. Nothing much was found wrong
with present policies that couldn't be

cured by a little better management.
Taking an especially hard look at

negotiated procurements-—the subject

of much recent criticism—the commit-

tee took note of the limitations and

"indispensable prerequisites" to formal

advertising for procurement. They con-

cluded that much modern military

buying doesn't fit within this concept

and, therefore, some contracts must be

negotiated. And, they found, negotia-

tion does not necessarily mean no com-
petition.

The Committee decided that all of

the major contract types now in use

have their place and can be good or

bad, depending on how they are used

and administered. They also concluded

that procurement authority cannot be

unduly centralized and some authority

must be delegated.

Several amendments and revisions

to procurement regulations were recom-
mended. These were generally mild and
suggested changes in degree rather than

drastic legislation. Chiefly, the pro-

posed amendments would encourage

more procurement by formal advertis-

ing whenever practicable.

Sen. Leverett Saltonstall (R-Mass.)
voiced the hope that the suggested

amendments might help small business.
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names in the news

DANIELSON WILKINSON TRIBERT TEASDALE SCHWARTZAPFEL

August A. Danielson: Named vice

president to head up GB Electronics, Inc.

He joined the organization in 1926, be-

came chief engineer in 1937, and most re-

cently was vice president in charge of the

General Bronze Brach Division.

D. A. Wilkinson: Elected manager of

the newly formed Product Planning and

Market Research sub-section at General

Electric's Light Military Electronics Dept.

He will continue as manager-Sidewinder

marketing for the department until a

successor is named.

Claude Tribert: Former operations

manager, promoted to operations vice

president at Portland Industries Corp. He
was responsible for the firm's Bomarc
missile program, and will continue in this

capacity.

A. R. Teasdale, Jr.: "An authority in

missile guidance control" joins The Mar-

tin Co.-Baltimore corporate engineering

staff, where he will head a corporate

group of consultants. Was formerly man-
ager of the Electronics Division of Temco
Electronics and Missiles Co., and prior to

that an electronic controls specialist with

the Convair Division of General Dynamics
Corp.

Wilbert Schwartzapfel: Former project

director with Booz, Allen Applied Re-

search, Inc., in charge of technical and
scientific consulting on military systems

research and development, joins General
Electric Co.'s Special Programs Section

as manager of Missile Systems Engineer-

ing.

Dr. John L. Schwab: Special assistant

to the U.S. Army Director of Research

and Development, joins General Motors,

Sept. 1, as head of the Advanced Planning

Department for the Defense Systems Divi-

sion.

Dr. David van Tijn: Former senior

staff scientist for Applied Science, Inc.,

promoted to Director of Research.

Lawrence John Schlimgen, Theodore
W. Steele and Richard Morrell Zehr: Join

the technical staff of The Oxford Corp.
All were formerly with Bell Aerosystems
Corp.

Carl G. Gottlieb: Appointed manager

of the Armament Division of Universal

Match Corp. Max E. Norman, former

avionics systems engineering manager,

succeeds Gottlieb as head of what will

now be called the Avionics and Elec-

tronics Dept. Earl E. Biermann will head

the newly formed Heavy Military Equip-

ment Dept., which is a result of combin-

ing the Heavy Equipment Engineering

Dept. and the Armament Fabrication

Dept.

Winston O. Faith: Elected director of

development of the Microcircuitry Labora-

tory for Varo Mfg. Co., Inc. Prior

to joining the firm in 1958, he was senior

system design engineer with Chance
Vought Aircraft, and then group engineer

with the Automatic Controls Group, Tem-
co Aircraft.

J. W. Hinchliffe: Former director of

Subcontract Marketing, named to head
Northrop Corp.'s newly-established Com-
mercial Products Marketing Section of

the Norair Division. Lee H. Smith, direc-

tor of customer service, is now director

of Ground Environment and Subcontract

Marketing.

Dr. Nicholas Yaru: Head of Hughes
Aircraft Co.'s radar laboratory's micro-

wave department, elected associate labora-

tory manager, research and development.

Also, Samuel Langberg and William R.
Welty named associate laboratory man-
ager, product engineering, and chief scien-

tist, respectively.

Howard Gleason: Former assistant to

the president, Southwestern Industrial

Electronics, appointed vice president for

manufacturing.

Ralph T. Dosher, Jr.: Appointed man-
ager of the Automation Products Dept.

for Texas Instruments Inc. Geosciences &
Instrumentation group, with responsibility

for engineering, manufacturing and mar-

keting of electronic component reliability

testing systems, semiconductor test equip-

ment and special contract products.

Richard W. Powell: Joins Telecomput-

ing Corp. as vice president and manager
of its Electronic Systems division, succeed-

ing Berne N. Fisher, now President and

general manager of the firm's Value En-
gineered Products, Inc. subsidiary. Powell

was previously division manager of Aero-

jet-General Corp.'s Avionics Div., chief

development engineer at G. M. Giannini

& Co., Inc., and prior to that research

engineer for Lockheed.

William E. Vogel: Named chief engi-

neer-Manufacturing Research and Devel-

opment at Dana Corp. Was formerly with

Atlas Drop Forge Company, a Dana sub-

sidiary.

James M. McCarty: Former chief en-

gineer and marketing manager of Chicago

Aerial Industries, named vice president-

engineering of J. A. Maurer, Inc. He suc-

ceeds J. F. G. Miller.

Ted C. Combs: Vice president-engineer-

ing. Zero Manufacturing Co., appointed

chairman of the Container Design Section,

Packaging & Handling Division, American

Ordnance Association.

Richard W. Cook and Joseph P.

D'Arezzo: Elected vice president of

American Machine & Foundry Co. Both

were formerly divisional vice presidents.

James E. Borendame: Former director

of marketing services for Acme Steel Co.,

joins Fanstell Metallurgical Corp. as di-

rector of marketing and public relations.

Carlos C. Wood: Joins United Aircraft

Corp.'s Sikorsky Aircraft division as en-

gineering manager, succeeding Michael E.

Gluhareff, who is retiring as of October

1. Mr. Wood resigned as director of ad-

vanced engineering planning for the Doug-
las Aircraft Co., Inc., after 23 years en-

gineering service.

Bruce R. McFadden: Appointed engi-

neering manager for the Packaged Elec-

tronics Division of Amphenol-Borg Elec-

tronics Corp. Formerly supervised electro-

mechanical design in Sylvania Electric

Products, Inc.'s Data Systems.

John Spitzer: Joints the Semiconductor

Division of Sylvania Electric Products

Inc., as supervisor of advertising and sales

promotion. He was formerly product pro-

motion supervisor for the Univac Division

of Sperry Rand Corp.
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Sixth Sense for Republic's F-105
Republic's F-105 Thunderchief, the Air Force's new

Mach 2 tactical fighter, is able to nail targets on the head,

night or day, cloudy or clear—even if the targets are hid-

den deep in rugged mountains.

This remarkable capability stems from nasarr— the

F-105's monopulse radar system— developed and manufac-

tured by Autonetics for the an/asg-19 armament control

system. Lightweight, compact NASARR provides radar func-

45

tions for both low-level and high-level missions . . . air

search, automatic tracking, air-to-ground ranging, ground

mapping and terrain avoidance.

For more than a decade Autonetics has pioneered the

way with monopulse radar systems like nasarr to provide

America's pilots with a sixth sense.

Autonetics
A Division of North American Aviation, Inc. " Downey, California



contracts

CLOSER THAN YOU THINK

Yes . . .The world has shrunk and now

the Universe is shrinking, due to man's

restless thirst for knowledge.

California General . . . fabricators of assemblies

for missiles and rockets ... is playing

a significant role in helping to bring the

bodies of outer space closer to us.

One of California General's products . .

.

exhaust nozzles for rocket engines ... is an

essential part of the vehicle which will

eventually carry man into space . . . making us

closer neighbors to the moon and planets.

CALIFORNIA GENERAL, INC.
Foot of F Street, Chula Vista, Calif.

NASA
Hercules Powder Co., Wilmington, Del., for

flight configurations of a retro-rocket
motor. Subcontract from Ford Motor Co.'s
Aeronutronic Division. Amount not dis-
closed.

Ryan Aeronautical Co., Ryan Electronics Di-
vision, San Diego, for an altimeter for
use with the Ranger program. Subcon-
tract from Ford Motor Co.'s Aeronu-
tronic Division. Amount not disclosed.

$154,000—Reynolds Electrical and Engineering
Co., Inc., Freeport, Tex., for continuous
check-out and periodic maintenance
and/or modification of electrical equip-
ment at NASA-Marshall Center.

ARPA
$250,000—TRG, Inc.'s Antenna & Microwave

Dept., Somervllle, Mass., for design and
construction of a mobile line source feed
for the 1000-ft. spherical reflector an-
tenna for the Arecibo Radio Observatory
in Puerto Rico. Subcontract from Cornell
University.

NAVY
General Electric Co., Santa Barbara, Calif.,

for investigating systems for the defense
of the continental U.S. against attack by
missile launching submarines. Amount
not disclosed.

Datex Corp., Monrovia, Calif., for building
two angle-measuring data handling sys-

tems for use at the Pacific Missile Range.
$3,200,00Ct—Sylvania Electric Products, Inc.,

New York City, for electronic data proc-
essing equipment.

$1,247,000—General Electric Co., for proto-
type fabrication of new Polaris inertial

guidance system for an advanced design.

$850,000—Manson Laboratories, Inc., Stam-
ford, Conn., for research and develop-
ment of high-frequency synthesization
and advanced high-frequency communi-
cations.

$250,000—Aeronautics Division, Chance
Vought, Dallas, for testing a new type of

sonobuoy designed for detecting the
movements of enemy subs.

$208,497—Computer Systems, Inc., Monmouth
Junction, N.J., for design and fabrication

of two of the largest plotting boards ever

produced for missile range use.

$79,050—Consolidated Electrodynamics Corp.,

Arlington, Va., for tape recorder-repro-

ducer systems and associated compo-
nents.

$45,000—Hughes Aircraft Co., Microwave
Tube Division, Los Angeles, for high
power traveling wave tube.

AIR FORCE
Kidde Aero-Space Division of Walter Kidde

& Co., Inc., Belleville, N.J.. for study and
feasibility testing of an integrated, cryo-
genic fueled power system incorporating
secondary power, reaction control and
environmental control systems. Amount
not disclosed.

Bell Aerosystems Co., Buffalo, for miniature
accelerometers for the GAM-87A Ski/bolt.

Subcontract from Nortronics Division of
Northrop Corp. Amount not disclosed.

$78,000,000—Lockheed Missiles and Space Di-
vision, Inglewood, Calif., for developing
ground-space and communications and
control systems for the Discoverer, Samos
and Midas satellite programs.

$2,014,865—Tung-Sol Electric, Inc., Newark,
N.J., for electron tubes.

$1,000,000—International Resistance Co., Phil-
adelphia, for producing new high-stabil-

ity, high-reliability resistor for the Min-
uteman. Subcontract from North Ameri-
can Aviation, Inc.'s Autonetics Division.

$525,000—The Siegler Corp.'s Hallamore Elec-

tronics Division, for design, fabrication

and Installation of Instrumentation for

the cold flow test facility used In the
static testing of the Titan II.

$97,543—Ford Motor Co.'s Aeronutronic Divi-

sion, Newport Beach, Calif., for a high-
speed scanning device.
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ARMY
$8,486,025—Republic Aviation Corp., Farm-

ingdale. N.Y., for AN/USD-4 short-range
surveillance drone system.

$5,300,000—International Telephone & Tele-
graph's Federal Division, Clifton, N.J., for

electronic "brains" for the Lacrosse mis-
sile. Subcontract from The Martin Co.-

Orlando.
$4,000,000—Western Electric Co., New York

City, for furthering work on the Nike
Zeus antimissile missile. (Three con-
tracts.)

$667,920—Western Electric Co., Inc., New
York City, for Nike replenishment spare

parts. (Five contracts.)

$200.000—Douglas Aircraft Co., Inc., Santa
Monica, for research and development of

Honest John rocket system.

$170,093—The Martin Co., Orlando, for re-

plenishment spare parts for the Lacrosse.

$134,485—Namron Construction Corp., Ocean-
side, L.I., N.Y., for conversion to Her-
cules, Nike Battery 48.

$117,600—James Farina Corp., Newton, Mass.,

for conversion to Hercules, Nike Bat-

tery 05.

$27,000—Brown Engineering Co., Inc., Hunts-
ville, for engineering services for Per-

shing weapon system.

—reviews
DYNAMICS OF CONDUCTING GASES,

edited by Ali Bulent Cambel and John B.

Fenn, Northwestern University Press, Evans-

ton, Illinois, 212 pp.

Since 1955, the American Rocket

Society and Northwestern University have

been having biennial symposia on special-

ized topics in gas dynamics. The present

volume contains the papers and lecturers

presented last year at the Third Gas Dy-

namics Symposium.
To the merit of the volume is that the

material is topical and specialized. To

the demerit, for those readers looking

for a readable text, is that this is a book

for experts and those familiar with mathe-

matical physics.

The book is divided into four parts.

Part One: Elementary processes and

properties in ionized gases. Part Two:

Theoretical considerations on the in-

teraction of magnetic fields and flow

of ionized gases. Part Three: Laboratory

experience with flow of ionized gases.

Part Four: Applications of magneto-gas-

dynamic effects.

U.S. ARMY RESEARCH AND DEVELOP-
MENT PROBLEMS GUIDE, Distributed to

qualified private organizations through Ord-

nance District Offices which deal with U.S.

industry.

A guide book for industry that spells

out problem areas in the development of

Army weapons, ammunition, guided mis-

siles and rockets, combat and support

vehicles has been published by the Ord-

nance Corps.

Companies possessing a secret clear-

ance who have qualified to participate in

the Ordnance Corps Qualitative Develop-

ment Requirements Information Program

may obtain copies of the Guide through

the District Offices or directly from a

Commodity Command or Arsenal with

which they have signed a policy agreement.

Any civilian organization having an

interest in such activity which is not

participating in the QDRI program, may
also qualify to receive the guide.

(

Propellant Briefs from
Gallery Chemical Company
Nitronium Perchlorate : Promising New Solid Oxidizer—Callery

is now producing nitronium perchlorate (NO2CIO4) on a small

scale for use in propellant development. Increased production

will follow as applications develop.

Specific impulses, with shifting equilibrium, 1000 to 14.7 psia.

are shown to compare nitronium perchlorate with ammonium
perchlorate.

Isp with N02C104 Isp with NH4CIO4
Fuel Nitronium Perchlorate Ammonium Perchlorate

H2 349 287

BeH2 346 340

AIH3 305 302

B5H9 302 285

N2H4 295 265

UDMH 289 259

C4N2 276 258

CH2 278 252

Nitronium Perchlorate is thermally stable to about 100°C, has a

density of 2.22 g/cc and A Hf = +8 Kcal/mole (298 °K). Vapor
pressure is less than .05 mm Hg at 70°F. Reacts readily with

water. Not shock sensitive when pure.

Nitronium perchlorate may prove useful in solid and hybrid

rocket systems and in explosives. It can be used as a nitrating

agent and possibly as an intermediate in other chemical syntheses.

,
Write for Bulletin C-1200.

New Fuel for Air Force: Pentaborane (B5H9)—Callery is now
modifying the Government-owned plant at Muskogee, Oklahoma
to produce pentaborane under a S9-million Air Force contract.

Pentaborane production begins this summer for Air Force

requirements only. At the outset, at least, no pentaborane will

be available for commercial development.

Potential of pentaborane as a fuel is evident in its high heat

of combustion—29,000 BTU/lb.—and its high specific impulse

with currently used oxidizers.

Write for Bulletin C-1300.

R and D on Fuels and Propellants—We have capabilities for

subcontract research for defense programs in the propulsion,

oxidizer, energy storage, explosive, and space manufacturing
areas. We also have process development capabilities in these

areas. Such diversification and technical versatility may help you.

For information or technical service: write Defense Products Dept.,

Callery Chemical Company, P.O. Box 11145, Pittsburgh 37, Penna.
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Don't expect packaged space to come in a glass jar. But simulated environments are available from Vitro

which can duplicate conditions millions of miles away. Using its proprietary high-intensity arc, Vitro is

designing a solar radiation simulator for the Department of Defense. USAF scientists will use it to expose

coatings slated for space vehicle application. The arc accurately represents the solar spectrum and energy

distribution— importantly, from a single source. To date, this is Vitro's proven record of accomplishment:

11 major projects in which the simulation of unusual environment was vital.

i/Ifra

VITRO ENGINEERING COMPANY/A Division of Vitro Corporation of America/NEW YORK- WASHINGTON «L0S ANGELES-TORONTO/OVERSEAS: GENEVA. MILAN. BOMBAY
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international

SS-11 Gets One-man Portable Control

by Bernard Poirier

France's Nord-Aviation has devel-

oped the first man-portable fire control

system for use with lethal antitank

missiles.

The Waist Belt Fire Control System

is designed for Nord's SS-10 and SS-11

missiles. A particularly significant fea-

ture, say Nord spokesmen, is that it

brings to the SS-11 the high mobility

already associated with the SS-10. The
SS-11 has a top range of 11,500 ft.,

twice that of its predecessor.

The equipment may be manufac-

tured in the U.S. by General Electric

under the same license agreement

worked out with the French firm at the

time the SS-11 IR optical guidance was
reported (M/R, May 2, 1960). Terms
of this agreement are still under Penta-

gon scrutiny, reliable sources say.

Miniaturization of the 1

1

V2 -lb. FCE
(fire control equipment) was achieved

with transistors in the command and
signal circuits. The four FCE compo-
nents include a small manual Joystick

Unit (2 lbs.), a battery pack (1 lb. 2

oz.), a Control Unit ( 1 lb. 4 oz.) and
an Electronic Generator (2 lbs. 4 oz.).

• Visual pre-flight check—The in-

tegrated Control Unit is 4 in. x 3V2 in.

by 6 in. and has a pre-fire check-out

procedure which enables the gunner to

check responses of the elevation and
direction controls prior to the missile's

ignition. Roger Fleury, head of Nord's

New Products Division, and Mr. Du-

ONE TROOPER carries three live warheads: his FOUR MEN carry a total of three missiles and three warheads. Eleven

comrade carries a single missile in a pack. enlisted men were the total needed in the Alpine tests.

LEFT TO RIGHT: T 10 electronic generator; battery pack; joystick unit, and con-

trol unit of Nord's miniaturized Waist Belt Fire Control System.

puy, Head of the Electronics Group,
have described the checkout as a sys-

tem of small, briefly flashing lights on
the Control Unit's face plate.

When the gunner tests the controls,

the small "blink lights" flash to indicate

satisfactory servo responses through the

command and signal circuits between

the Control Unit and the T 10 Elec-

tronic Generator to the missile.

The effective range of the Waist

Belt FCE is believed to be more than

triple the range possible with IR optical

guidance, although both figures are kept

classified. Also classified are the aero-

dynamic-type corrections featured in

the SS-11.

• Tests revealed by Countdown—
The Waist Belt FCE was evaluated

during secret missile tests reported by

M/R on July 25. Five missiles, three

with active warheads, were fired on

May 1 1th in the Dauphine Alps near

the town of Alpe d'Huez. Selected Al-

pine Troops carried SS-11 missiles in

shoulder packs while one trooper car-

ried three warheads in a shoulder har-

ness.

The Waist Belt apparatus was tested

by Nord Personnel and by Alpine

troopers. The actual launchings took

place at a site 8692 ft. high. The lowest

target was at 5904 ft. and the highest

at 9348.
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products and processes

Elastomeric mounting systems are

being produced by Lord Manufactur-
ing Company to meet requirements of

an aerospace design trend calling for

integration of "black boxes" and pro-

tective structures. Elastomeric mem-
bers are Lord BTR <r) (Broad Tempera-
ture Range) Mountings which provide

all-attitude control of high-frequency

vibration plus attenuation of shock and

structure-borne noise from -65° to

+ 300°F.

Lord BL-1909 base weighs 11 lbs.,

Vapor Dipole Indicator

A device for detecting and measur-

ing vapor or gases which exhibit an

electric dipole moment is being mar-

keted by Conrad-Carson, Inc.

The Humistor can be tailored to

individual application requirements in

both read-out and automatic control

circuitry.

Circle No. 226 on Subscriber Service Card

Time Delay Relay
A highly flexible, transistorized,

printed circuit time delay relay for tim-

ing operations and other functions in

undersea, air or space craft is available

from Controls Division of the Leach
Corp.

The relay is capable of either hori-

zontal or vertical mounting within its

supports 51.7 lbs. of equipment includ-

ing four Va ATR units, two 3/8 ATR
units, computer, and blower. The sys-

tem incorporates eight BTR elastom-

eric mountings for all-attitude shock/

-

vibration protection over the -65° to

+ 300°F temperature range.

The base meets the shock and vi-

bration requirements of MIL-E-5272C
plus sustained accelerations of ±6.2 g
vertically, ±1.9 g horizontally, ±2.4 g
longitudinally.

Circle No. 225 on Subscriber Service Card

package and, optionally, of outside

timing adjustment.

The relay output is operated by a

transistorized gate which is energized

from an RC (resistor-capacitor) timing

network. Accuracy is guaranteed by
regulated power applied to the timing

unit.

Circle No. 227 on Subscriber Service Card

Swift Digital Computer
Packard Bell Computer Corpora-

tion has produced an ultra-fast, gen-

eral-purpose, digital computer. Desig-

nated the PB 250, it can be applied to

an extremely broad range of scientific,

industrial and military problems.

The PB 250 combines a large, ex-

pandable memory and a versatile com-
mand structure with computing speed

in the microsecond range.

Specifications of the PB 250 qualify

the computer for either on-line or off-

line applications. It is a serial, binary,

single-address computer with an in-

ternally stored program. A few of the

features include: Microsecond Speed

. . . Add/subtract—12 usee, multiply

—276 usee, divide/ square root—252
usee.

Circle No. 228 on Subscriber Service Card

Plastic Properties Tester

A "Plastechon" Universal Tester is

being marketed by the Plas-Tech Equip-

ment Corp.

The tester is capable of measuring

tensile, flexural, and compressive prop-

erties of all types of materials at, rates

of loading ranging from 0.2 in./ minute

to 8000 in./minute. Stress-strain curves

are obtained automatically via oscillo-

scope-camera techniques.

Circle No. 229 on Subscriber Service Card

Two-Part Control Box
One control box in two multifaced

parts is being marketed by Barber-

Colman Co. The box has two special

qualities—form-fitting design to match
the space limitations inherent in missile

applications and close operating toler-

ance. The box occupies less space than

a four inch cube and controls tempera-

ture to less than ±0.03 °F.

Circle No. 230 on Subscriber Service Card

Wide Band Oscilloscope

A calibrated, high-speed, laboratory

oscilloscope designed for observation,

measurement, and photographic record-

ing of wide-band phenomena is being

marketed by Tektronix, Inc. A 2 x 6

cm viewing area, coupled with 24 kv
accelerating potential affords bright

displays with excellent definition.
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Performance features include: pass-

band from dc to beyond 1000 mc, rise-

time of 0.35 nsec, sensitivity of 10

v/cm, linear sweeps to 2 nsec./cm, and

sweep delay to 35 nsec. All features

(including a sensitive trigger system)

are fully compatible with the signal

bandwidth capabilities of the instru-

ment.

Circle No. 231 on Subscriber Service Card

new literature

DECADE COUNTER TUBES—

A

counter tube handbook describing the

construction, operating principles and
applications of a wide variety of decade

counter tubes used in computers and
tabulating machines, radiation-measur-

ing instruments, frequency dividers,

and other electronic equipment, has

been made available by Sylvania Elec-

tric Products Inc. The 12-page hand-

book contains illustrated sections on
design procedures, specifications, and
circuit information. In addition, new
drive circuits for medium-speed and
high-speed (100 kc) types are included.

Circle No. 200 on Subscriber Service Card

MR BUSINESS OFFICES

Washington 5, D.C.—1001 Vermont
Avenue, NW; Sterling 3-5400
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Manager
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Paul B. Kinney, Eastern Advertising

Manager
Paul N. Anderson
Raymond G. Quirk

Los Angeles, California—8929 Wilshire

Blvd.; OLeander 5-9161
James W. Claar, Western Advertising

Manager
Charles R. Marti, Jr.
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Kenneth J. Wells
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Professional Building
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CLASSIFIED

FASTENERS FOR AIRCRAFT AND MISSILES
Immediate Delivery—Al
CERTIFIED TO GOVERN
Bolts—Nuts—Rivets—Screws—stuas—internal ana
External Wrenching Bolts—Dowel and Lock Pins

mercury air parts co., inc.
9310 West Jefferson Blvd.. Culver City, Calif.

Telephone—UPton 0-5923—Teletype—CVR CY 4138
TOUGH SPECIALS 10 DAY DELIVERY

MANUFACTURERS OF PRECISION HARDWARE

How do you make correct decisions in controlling our defense forces, in

directing air traffic, in managing a world wide organization? Modern

society increasingly relies on vast information processing systems, composed

of men and machines, to help make these decisions. <! To study man-machine

systems, we are building a' new kind of. general purpose simulation facility:

Systems Simulation Research Laboratory. Its central element will be .a very

large digital computer. The laboratory will be used to: search for principles

for allocating tasks to men and machines; devise improved languages for

man -machine communication; develop methods df modeling and simulating

large, intricate organizations. 1| Our objective is to develop a Body of basic

knowledge about principles that affec^the design of these systems.

SYSTEM DEVELOPMENT CORPORATION. A non-profit scientific

organization developing large-scale computer-based command and control

systems. Staff openings at Lodi, New Jersey and Santa Monica, California.
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Immediate openings for

Engineers and Scientists on

DYNA SOAR
Dyna Soar is being developed by Boeing as part of a usaf-nasa research program

to study the problems of manned space flight. This vital, long-range program is

expanding steadily at Boeing, creating a number of outstanding openings for

engineers and scientists, including supervisor positions.

Requirements are a B.s.—or, preferably, a graduate degree—in a technical

discipline, plus a minimum of five years of applicable experience.

Assignments are available in a broad spectrum of areas, including:

Crew Accommodations and Escape Systems

Design Analysis of Structures, Systems and

Equipment

Handling and Servicing Equipment

Electronic Guidance and Control Equipment

Stability and Control

Systems Integration

Advanced Vehicle Propulsion

Test and Launch Control Equipment

Electronic Equipment and Packaging

Instrumentation

Communication and Tracking Equipment

Reliability and Satety

Configuration Development

Air Frame— Hot Structures

Controls and Mechanisms

Power Generation and Environmental Controls

Launch Facilities and Base Design

Aerothermodynamics

Salaries are open and competitively commensurate with educational and experi-

ence backgrounds. Boeing pays travel and moving allowances.

Assignments' are in the uncongested Pacific Northwest area, famous for mild

year-round climate, excellent housing and schools, and unexcelled recreational

facilities for the whole family.

Write today, outlining your education and experience background, to: Mr. W. B.

Evans, Boeing Airplane Company, P. 0. Box 3707 - MRD, Seattle 24, Washington.
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Lockheed Aircraft Corp., Missiles

& Space Div 38
Agency—Hal Stebbins, Inc.

Marquardt Corp., The 6,

7

Agency—Grant Adv., Inc.

Minnesota Mining & Mfg. Co 3
Agency—Batten, Barton, Durstine &

Osborn, Inc.

Rocket Power/Talco 56
Agency—Geti & Sandborg, Inc.

System Development Corp 51
Agency—Fuller & Smith & Ross, Inc.

H. I. Thompson Fiber Glass Co. ... 33
Agency—The Ralph Yambert Organization

Vitro Engineering, A Div. of Vitro

Corp. of America 48
Agency—Sam J. Gallay Adv.

Westinghouse Electric Corp.,

Aviation Industry 27,28,29,30
Agency—Ketchum, MacLeod & Grove, Inc.

S. S. White Dental Mfg. Co.,

Industrial Div 35
Agency—W. L. Towne Co., Inc.

EMPLOYMENT

Mitre Corp., The 53
Agency—Deutsch & Shea, Inc.
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THEA TO
IN SYSTEM

ENGINEERING

The chalk moves across the

blackboard, pausing, crossing out . .

.

yet giving mathematical form to a

new idea. This may be the beginning

of a command and control system

that will not be on-line until the

1970's. It is also the first step

toward solving the many complex

problems inherent in large scale

system engineering.

Today, MITRE is active in every

system area — from advanced design

through prototype development to

operational evaluation. Here your

individual contribution— whether

in command and control system

engineering, air traffic control, or

experimental electronic development

— will be in the forefront of a new

technology.

Appointments to MITRE's Technical

Staff are currently being made

in the following areas

:

• Operations Research

• System and Sab-system

Feasibility Studies

1 Prototype System Development

• Advanced System Concepts

and Design

• System Cost Analysis

• Operational Evaluation

Inquiries may be directed to

VICE PRESIDENT-

TECHNICAL OPERATIONS

MITRE
Post Office Box 31, 12 -WV^ Lexington, Massachusetts

5WJJ.R£, formed under the sponsorship of the Massachusetts Institute of Jechnology, is a system

engineering organization engaged in the design, development and evaluation of large scale

command and control systems. Its convenient location in suburban Boston offers excellent

opportunities for advanced study under 9HJ7H£'s liberal educational assistance program.

*^xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx» ^\xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxyxxxn
%x
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Wanted: Optical Engineers

A NUMBER OF little-known facts about what

is actually a little-known industry were re-

vealed in a special report on optics in Missiles

and Rockets' Aug. 22 issue.

The manufacture of precision optics had

grown into a significant industry in this country

after World War I, when we first discovered that

Americans could build optics which were just as

good as those built by the Germans and the

Swiss, who theretofore had monopolized the field.

M/R's report revealed that the optics share

of the missile/space industry will reach $75-85

million next year and is likely to double in the

three to five years following; that the American

industry is no longer dependent on European

techniques; that the optics industry is getting

more sophisticated, more competitive—and much
larger.

The report also revealed that there is an

acute and shocking shortage of trained optical

engineers and of optical and photographic sci-

entists in the United States.

There is an almost complete (one industrialist

called it "shameful") lack of interest on the part

of engineering schools in establishing good
courses in optics. Moreover, the few good physi-

cists in the field are not interested in everyday

optical engineering.

Thus, just at the time when the Missile/Space

Age is levying greater demands on an expanding

industry, that expansion is almost certain to be
held back and limited by the lack of people

trained in optics.

Why? Blessed with 20/20 hindsight, we can
easily spot the answer: almost complete lack of

foresight and preparedness on the part of both
educators and the industry.

For education is, of course, the solution. To
educate, however, you must first have teachers.

Then you must have students supplied with ade-
quate courses and laboratories.

It seems apparent that the optics industry

itself will have to provide these essentials if it is

to have the trained people it needs. This can be

done in part by financial support to the univer-

sities to set up and staff facilities. By means of

scholarships promising students can be aimed in

the right direction. Cooperative programs, which

cost participating companies little, could produce

relatively soon the beginning of the needed
stream of competent personnel.

The textile industry in the South has followed

such programs for years—with scholarships,

school facilities and equipment—to provide the

bright young men and women to meet the chal-

lenge of synthetics. Without the new ideas in

manufacturing, industrial management and en-

gineering contributed by these trained new minds,

our natural-fiber textile industry probably would
not exist at all today.

But this is still not enough. In the case of

optics, education must go a step further. Pre-

education is necessary, as well as advanced train-

ing. The industry must make our high school and

early college students aware of the opportunities

that exist in optics. The general public, too,

should be educated to the importance of optics,

its challenges and rewards.

A PARTIAL remedy for the present might be

a higher development of computer tech-

niques for optical design. Already finding limited

use, computers can solve difficult lens problems

and probably can be used for more complex de-

sign configurations. The immediate effect of this

would be to free optics specialists from routine

tasks, and permit them more time for advanced

problems.

Optics is not the only industry which should

take heed of the manpower shortage. Almost
every other business in this Missile/Space Era
of leap-frogging technological advancement would
do well to look to its own house. Many have al-

ready found that lack of skilled technicians is

their greatest problem. Obviously, this situation

will spread in the future—if individual industries

don't start to do something about it now.

Clarke Newlon

missiles and rockets, August 29, I960

)



Several new contracts for

research and development of

computer and guidance com-
ponents for the Polaris Missile

have recently been awarded to

the Hughes Engineering Division.

As a result, a variety of openings

have been created for graduate

engineers and scientists who
have a minimum of three years

experience specifically related to:

I nertial Components and

Platforms

Systems Design and Physical

Design of Inertial Devices

Digital Computers
Servomechanisms
Controls Systems Analysis

Magnetic Drum and Magnetic
Core Circuit Design

Transistor Switching and
Circuit Design

Polaris Guidance is but one of the

many R&D programs which reflect

the growing emphasis on space
oriented projects at Hughes. The
Engineering Division is also
responsible for such projects as:

Space Ferry Systems, Anti-ICBM
Detection Systems, Infrared
Search Systems, and Communi-
cations Satellites.

For immediate consideration, please

write, wire or call: Mr. R. A. Martin

Supervisor, Scientific Personnel

Hughes Engineering Division

Culver City 34, California

We promise you a reply within

one week.

Creating a new world with ELECTRONICS
t ,

HUGHES i

ENGINEERING DIVISION
AEROSPACE GROUP



Leashing and Unleashing the Hound Dog . .

WITH PACKAGED ENERGYAoM ROCKET POWER / TALCO
Here's a missile safe-arm and release mechanism that must never fail . . . used by the Missile

Division, North American Aviation, Inc., to safety-lock and release its nuclear-armed Hound
Dog GAM-77 missile — potent weapon on the B-52. Rocket Power custom-designed this device

to securely lock the missile to the aircraft during flight and unlock and ready the missile for

launching with its built-in ballistic-actuated launch system . . . instantly starting the Hound
Dog towards its target. Simple electro-mechanical design assures complete safety over

friendly territory . . . allows the pilot to easily and safely arm and disarm the release actuator at

will. * This highly critical device typifies Rocket Power Talco products in such solid pro-

pellant and ballistic system areas as sounding vehicles,

sled rockets, escape and recovery systems for aircraft

or missiles, cartridge actuated devices and a variety

of rocket motors. For complete information on |^ Jrocket power / talco
Rocket Power's propellant and component capabil-

ities, write to Rocket Power Talco, Falcon Field,

FALCON FIELD, MESA, ARIZONAMesa, Arizona.
CAREER OPPORTUNITIES are available for qualified engineers and scientists. Write for complete- information. OFFICES. Pasadena. Dayton and Washing!

c£m>. 1717 on Subscriber Service Card.


