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AMPLIFY MICROVOLTS

WITH STABILITY... measure strain, temperature,

other phenomena, to 0.1%

with a KIN TEL DC amplifier

NEW...TRUE DIFFERENTIAL

DC AMPLIFIERS ELIMINATE GROUND LOOP
PROBLEMS... RESCUE MICROVOLT

SIGNALS FROM VOLTS OF NOISE

160 db DC, 120 db 60 cycle common mode rejection with

balanced or unbalanced input Input completely isolated

from output I Input and output differential and floating

5 microvolt stability for thousands of hours 0.05% line-

arity, 0. 1% gain stability Gain of 1 to 1 000 in five steps

>5 megohms input, <2 ohms output impedance 10 volt at

10 ma output 120 cycle bandwidth Integral power supply

Ideal for thermocouple amplification, the Model 1 14A differ-

ential DC amplifier eliminates ground loops; allows the use

of a common transducer power supply; drives grounded, un-

grounded or balanced loads; permits longer cable runs; and

can be used inverting or non-inverting. The 1 14A can be

mounted in either single amplifier cabinets or six amplifier

19" rack adapter modules. Price: 114A-$775; six ampli-

fier module -$200; single amplifier cabinet - $125.

WIDEBAND, SINGLE ENDED

DC AMPLIFIERS AMPLIFY DATA SIGNALS

FROM DC TO 40 KC

WITH 2 MICROVOLT STABILITY

± 2 microvolt stability < 5 microvolt noise 40 kc band-

width 100 Kfi input, < 1 ohm output impedance Gain of

20 to 1000 in ten steps with continuous 1 to 2 times variation

of each step ±45 V, ±40 ma output 1.0% gain accuracy

0. 1% gain stability and linearity Integral power supply

Millions of cumulative hours of operation have proved kin

tel Model 1 1 1 series DC amplifiers to be the basic compo-

nent for all data transmission, allowing simple, reliable

measurement of strain, temperature and other phenomena.

DC instrumentation systems - with their inherently greater

accuracy, simplicity, and reliability than AC or carrier sys-

tems - are made entirely practical by the excellent dynamic

performance, stability, and accuracy of kin tel DC ampli-

fiers. Price: 1 1 lBF-$575; six amplifier module-$200; single

amplifier cabinet - $125.

5725 Kearny Villa Road, San Diego 11, California

A Division of Cohu Electronics Inc.
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Avro CF-105 Arrow
Canada's newest

supersonic interceptor

r In the Arrow's twin

IROQUOIS turbojets...

TITANIUM /CUTS WEIGHT 57°/

in compressor blade

assemblies

Blades 17 lbs.

Disk 16 Its.

(Both assemblies
designed

for the same duty)

MRS

20,000 lbs. (dry) thrust.

Twin Orenda-built Iroquois jet engines will speed the Avro Arrow

through space at 20 miles per minute. In these advanced design

turbojets, as in the aircraft structure itself, every pound of weight-

saving becomes a vital consideration.

Tb Orenda designers, titanium's high strength-to-weight ratio

proved a double bonanza. By using titanium in place of stainless

steel for compressor blading, much lighter titanium disks could also

be used. Result: A total weight saving in the assembly of 57% (see

diagram). In addition, lighter structural members could be used,

contributing further weight savings and improving performance.

Mallory-Sharon, in cooperation with Atlas Titanium, Ltd., pro-

duced many of the titanium alloys which help make possible the

Iroquois' superior performance. These same technical and produc-

tion facilities are available to you now ... to assist you in using

titanium's outstanding physical and mechanical properties to maxi-

mum advantage. Write us for information or technical assistance.

AAALLORY SHARON
M A L LORY- SHARON METALS CORPORATION • NILES, OHIO

Integrated producer of Titanium • Zirconium • Special Metals
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Now you can specify MIL-C-21180(Aer) for

high-strength aluminum castings, and eliminate

approval delays.

High-strength aluminum castings meeting the
specifications of MIL-C-21180(Aer) are pro-

duced by American Brake Shoe Company in

Ductaluminum 356T and Ductaluminum 356S.
These castings provide guaranteed* mechanical
properties in highly stressed areas specified by
the design engineer. Greater design freedom, im-
proved production economy, and complete
service reliability result.

Brake Shoe produces sand, permanent mold,
and plaster mold castings—from a few ounces to

TO GUARANTEE 42,000 psi

500 pounds—in both high-strength and stand-

ard alloys. Government certified heat treat,

Zyglo, and X-ray. Send drawings of your prob-

lem parts and let our engineers show how critical,

hard-to-make designs can be produced as high-

strength aluminum castings. Delivery from our
plant at Mahwah, New Jersey, or our Gaines
Works at Rivera, Calif.

*Guaranteed Properties in highly stressed areas.

AMERICAN

Brake Shoe

T.S., psi Y.S., psi

Ductaluminum 356T 38,000 28,000. ..

Ductaluminum 356S 42,000 35,000. .

.

Other grades available to all military specifications.

....6

....3

COMPANY
LIGHT METALS DEPARTMENT

MAHWAH, NEW JERSEY
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Newest

HONEYWELL MINIATURE RATE GYROS

Rugged enough to withstand 100 G shock

Typical M Series Gyro undergoes 20 G Linear Vibra^

; tion Test with no deterioration of performances

Sensitive enough to detect 0.005° per second

Model M-l

shown actual size

DESCRIPTIVE DATA

FULL SCALE RANGE: to 400 degrees per second

THRESHOLD-RESOLUTION: 0.005 degrees per second

LINEARITY: 0.1 % to 2 % depending on range

DAMPING: 2 to 1 lor better)

TEMPERATURE RANGE: ~65 to +200 and +2S0°F

SHOCK AND ACCELERATION: 100 G

VIBRATION: 20 G to 2,000 cps

PICKOFF: Variable Reluctance type providing infinite

resolution and high signal-to-noise ratio

MOTOR EXCITATION: 26 volts, 400 cps (standard)

2 phase and 3 phase

SIZE: 1" diameter, 2%" long

WEIGHT: 4.5 ounces

Honeywell's newest miniature rate gyros, Type M Series,'

are rugged enough to withstand repeated shocks and linear aai

celerations up to 100 G yet sensitive enough to detect turn rates

of only 0.005 degrees per second. A damping ratio variation of'

2 to 1 or better is maintained without heaters by a unique fluid i

damped, temperature compensated system that assures reliable*

operation over the entire operating temperature range.

Type M Series Gyros are specifically designed for autopilot

damping, radar antenna stabilization and fire control applications.

Their small size, high performance and ruggedness suit them

particularly for high performance military aircraft and guided

missile applications. Write for BulletinM to Minneapolis-Honey-

well, Boston Division, Dept. 45, 40 Life Street, Boston 35, Mass.,

Honeywell
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the

missile

week Washington countdown

Future looks grim . . .

for press coverage of launchings from
Pacific Missile Test Range. Navy reportedly is

trying to lease—for obvious security reasons

—

privately-owned hilltops overlooking Point

Arguello site. Air Force could do the same
thing for the Point Sal site, which incidentally

is already seeing newsmen setting up quarters

for first launch. Sentry satellite is expected to

go between December 15-19 from Vandenberg.

Jupiter-C nose cone . . .

recovered in August, 1957 and shown on
television during President Eisenhower's post-

Sputnik speech has been presented to Smith-

sonian Institution. Only one thing was missing

—the letter from Army scientists to Maj. Gen.
J. B. Medaris. Medaris had it with him in

Paris where he was attending the NATO
Parlimentarian meeting. However, he prom-
ised to turn it over to the Smithsonian upon
his return.

A form letter . . .

to answer queries about staking claims on
the moon and other planets has been prepared

by the Department of the Interior. In part it

says: "It is not now nor has it ever been

possible for anyone to make application for

or obtain the right to land on the moon or

planets through the United States Govern-
ment." Mail of this sort has been on a steady

increase since Sputnik I, the Department says.

Nixon's press advisor . . .

and administrative assistant William Key,

will leave that political post about December
1 and return to his old job as chief of public

relations for Fairchild Engine and Airplane

Corp. at Hagerstown, Md. Ex-Atlanta City

Editor Key took the vice presidential spot

about one year ago under considerable per-

suasion.

Newsmen getting educated . . .

as scientific and technical agencies in the

Washington area help them to obtain a basic

education in space matters. NASA recently

had a briefing on basic facts of space flight.

Last week, the U.S. Naval Observatory offered

a special briefing on astronomy and space

concepts. The Navy briefing covered space

navigation, prediction of orbits, aiming space

vehicles and allied subjects.

Isolated duty pay . . .

up to 40% is being considered by the Air

Force for some personnel who will be man-
ning missile bases and warning sites in remote

areas. Cost is estimated at $16 million for

1960.

Armed services are unhappy . . .

with some of the personnel acquiring prac-

tices of NASA. Army Ordnance Missile Com-
mand is probably the saddest, but other

agencies aren't smiling either. At Naval Re-

search Laboratory, officials complain that the

new agency took an additional 50 scientists

and engineers in addition to the Vanguard
team. Some 10 other government agencies,

including the AEC, reportedly are involved.

However, NASA spokesmen say that all trans-

fers are proceeding in a planned and orderly

manner.

Supreme court ruling . . .

involving income tax deductions may hold

some unpleasant surprises for missile industry

personnel. Court took up the case of Douglas

employees who deducted meals, lodging and

travel costs, claiming their transfer to another

base was temporary. The court ruled that

board and lodging at job sites away from

established residences cannot be claimed.

Future spacemen . . .

might well ponder a report which came
out of the recent convention of the Associa-

tion of Military Surgeons. According to Capt.

William R. Stanmeyer, USN, men living in a

closed environment showed a 100% increase

in tooth decay. The experiment, covering an

18-month period compared the cavity rate of

men living in submarines with those based on

shore. Lack of fresh vegetables and other

vitamin sources, was one reason postulated.
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B
Wider variety of alloys than ever before

now available for castings from Standard

From Standard, you can now enjoy the same superior, personalized service

—

and rapid delivery—on alloy steel castings as you have enjoyed in the past

on carbon steel castings.

Our newly expanded facilities—including installation of a newest design

electric furnace—make it possible for us to give you even more complete

service than ever before.

We invite you to discuss your next casting needs with us. You will appreciate

our personal interest in your problems—and our economical methods of

solving them. Write Dept. 6-M.

Sta,ncLa,rci Steel Works 3D±v-isioxi
BALDWIN • XjIJVEA.- HAMILTON

BURNHAM, PENNSYLVANIA Rings • Shafts • Car wheels • Sear blanks • Flanges • Special shapes
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industry countdown

Operational Army missiles . . .

are displaying a high degree of reliability,

according to Brig. Gen. J. M. Colby, Deputy
Commander of the Army Ordnance Missile

Command. Nike-Hercules tests have demon-
strated a better than 80% record intercept

accuracy while the Redstone record has a

reliability score of only two failures in 41
firings since Aug. 20, 1953. Most Nike-

Hercules failures were traced to a single sub-

assembly which is now undergoing re-design.

Out of 15 troop-fired Corporals launched re-

cently in New Mexico, 14 were successful,

the Army reported.

Air Force Hare "ramjet" . . .

missile will recombine oxygen atoms

scooped up at its operating altitude of approx-

imately 60 miles, into molecular form,

releasing great amounts of energy in the

process. A catalytic agent will be needed to

increase the rate of recombination. Prelim-

inary studies indicate that gold is the most
promising catalyst, with aluminum and/ or

mica receiving attention as the reactor con-

struction material. Additional studies are being

conducted to determine more precisely the

concentration of the oxygen atoms existing at

the missile's proposed operating altitude. Oxy-

gen at that altitude has been broken down into

individual atoms by the action of ultraviolet

radiation.

NASA is forming . . .

13 new research advisory committees to

provide technical counsel and a special com-

mittee on Life Sciences to advise the agency

on matters connected with human factors,

medical and allied problems of the manned
capsule program. The committees, which are

expected to start functioning early next year,

"will promote communication with other

workers in the same or allied fields by review-

ing research in progress, considering new prob-

lems, and making recommendations regarding

the direction in which future research should

go."

NASA's committee . . .

will be concerned with the following fields:

fluid mechanics; aircraft aerodynamics; con-

trol, guidance and navigation; chemical en-

ergy processes; nuclear energy processes; me-

chanical power plant systems; electrical power

plant systems; structural loads; structural de-

sign; structural dynamics; materials; and air-

craft operating problems.

GAM-77 Hound Dog missile system . .

.

will move into the production picture

with the award of an $18,928,000 contract to

North America Aviation's Missile Division

for a limited quantity of the air-to-sur-

face bird. Initial use of GAM-77, the mis-

sile portion of WS-131B, will be with the

Boeing B-52G bomber. The missile will be

powered by a PW J-52 turbojet engine with

7500-lb thrust. Directed to the target by a

self-contained inertial guidance system, Hound
Dog will carry a nuclear warhead. Meanwhile,

SAC has successfully launched the McDonnell
Quail decoy missile from both the B-47 and

B-52.

NAA's ion rocket test laboratory . . .

was placed in operation last week at the

Propulsion Field Laboratory of Rocketdyne.

Tests will begin early in January after check-

out of the lab equipment. Equipped with an

electrical power supply rated at 40,000 volts

at two amperes, the lab will operate engines

of one-tenth pound thrust with extremely

high specific impulse values. Engines will be

fired in a high vacuum chamber to duplicate

the airlessness of space. NAA built the lab

with capital funds to advance development

studies initiated in 1954.

Atlantic Research . . .

will use three of its research rockets in

a Polaris acceleration program. The small

Arcon, Iris, and Areas are being called into

service for studies, thus saving the current

test vehicles. Arcon will investigate vibration

problems expected to be encountered by the

Polaris in flight. Iris, designed to carry 40

pounds of instruments to a height of 70 miles,

is expected to be ready for flight testing early

next year. Areas will be used for missile re-

search and routing weather data collection.

Competition has been reopened . . .

for the single chamber one million pound
thrust engine, according to ARPA Director

Roy W. Johnson. Development originally was

contracted to Rocketdyne when program was

under ARPA. NASA took over and reportedly

has ordered a reopening to allow companies

to bid—such as Pratt & Whitney—who were

not in the rocket field when ARDC held the

original competition.

No decision taken . . .

on a proposal before the Aircraft Industries

Association in Phoenix recently for a name
change. Topic will come up again at the Wil-

liamsburg Spring meeting.
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HERE THEY ARE!
The SMALLEST- and the FASTEST- high
pressure pneumatic solenoid valves ever made!
On the left above, the world's smallest 3000 psi pneu-
matic solenoid valve. (Overall height 3 5/s", total weight
3.04 oz.) Beside it, the world's fastest 3000 psi pneu-
matic solenoid valve, with a response time of 0.018
seconds! Developed by Walter Kidde & Company, and
now available on an off-the-shelf basis, these two valves

were developed primarily for missile applications, but a

glance at their specifications and performance data sug-

gests uses in both today's— and tomorrow's— high-speed
manned aircraft.

For more information on these new tested and proven
valves, as well as more than 100 qualified pneumatic
system components, write to Walter Kidde & Company—
pioneers in aircraft pneumatic systems, and still first

with the finest in pneumatic components!

KIDDE VALVE #872071 (The tiny one)
Operating Pressure 0-3000 psi

Temperature Range —75°F. to +350°F.
Leakage 3 cc/hr.
Flow Equivalent to .05 orifice.

Operating Current .5 to 1.5 amps.
Operating Voltage 14-30 V.D.C
Mounting by tubing support
Life 100 to 10,000 cycles, depending

on operating conditions.
Weight .19 lbs.

KIDDE VALVE #872458 (The speed demon)
Operating Fluid Dry air/nitrogen gas
Operating Pressure Range 80 to 3250 psi

Proof Pressure 4875 psi

Burst Pressure 8125 psi minimum
Ambient Temperature Range -65°F. to +160°F.
Flow Factor 1.37
Voltage Range 18 to 30 V.D.C.
Current (28 V. <s 80" F.) 1.2 amps.
Coil Resistance (80°F.) 21.5 to 24 ohms
Weight 1.40 lbs
Response Time 0.018 seconds

District Sales Engineering Offices:
Dallas, Tex.-Dayton Ofiio-St. Louis, Mo.

San Diego, Calif.— Seattle, Wash.-Van Nuys, Calif.-Washington, D. C

Walter Kidde-Pacific, Van Nuys, California

Walter Kidde & Company of Canada Ltd.

Montreal-Toronto-Vancouver

Walter Kidde & Company, Inc., Aviation Division, 1220 Main Street, Belleville 9, N.J.
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Bold Orion: AF Answer to Polaris

by Donald E. Perry

Washington—The Air Force has a
new missile system under components
test in answer to the Navy's Polaris

concept that spells new capability for

Strategic Air Command bombers.

The WS-199B, of which one version

is called Bold Orion is under test by
both Lockheed Missile Systems Divi-

sion and the Baltimore Division of

The Martin Company, m/r has learned

exclusively.

A two-stage solid propellant, it is

being designed for air-to-surface launch
from existing and future SAC bombers.
With a maximum range of 1,000 miles,

it may be the first ballistic missile that

will be controllable when reentering the

atmosphere, with a choice of a pri-

mary or secondary target.

• Aloft for days—If placed on
the U.S. atomic-powered missile launch-

ing platform, now under development,

it will mean the Air Force can keep

the missile aloft for many days in a

readiness condition for immediate re-

taliation. Intermediate use of the missile

would be on the Boeing B-52, the

Convair B-58 and the chemically-

powered North American B-70, when
it becomes available.

Development of the missile re-

portedly is being pushed by General

3
Thomas D. White,

& j^BIRtek. ' F°rce chief of

P 0m'~ ^lk
| sta^ ancj tne service

can be expected to

officially announce
that the system is

under development

soon after the first

successful firing of

its second stage, an-

ticipated in the near

future.

General White
recently said that he felt that "real

promise lies in the development of long-

range airborne missiles which can be
launched against targets from bomber
aircraft." He said their use on chemical
or nuclear powered bombers could
"give us a capability to maintain a con-
stant patrol of the free world skies,"

and this flexible force would be vir-

Gen. Thomas
D. White

tually impossible to neutralize even with

a surprise attack.

Reliable sources have informed
m/r that Martin has made five success-

ful drops of a ballistic missile from a
B-47 to test first stage ignition.

Bold Orion is strikingly similar to

a slimmer elongated Bullpup, a Martin

development.

It can be assumed that the missile

has a length of around 20 feet and
a diameter of about two feet. It is first

dropped in free fall by the mother air-

craft. First stage ignition propels it

forward and away from the launch

plane, and it then arcs into a pro-

grammed ballistic trajectory.

A third-stage Grand Central rocket

used on Vanguard reportedly is being

used as the first stage of Bold Orion's

test vehicle. However, Thiokol Chem-
ical Co. reportedly will furnish the

first stage in the final configuration,

and the Grand Central rocket will be

used as the second stage.

The missile has four movable ca-

nards on its nose for control during

reentry. Four tail fins probably are

fixed for stability. The finished vehicle

would carry a nuclear warhead, prob-

ably of megaton yield because launch

from an altitude of about 40,000 feet

will reduce fuel weight, providing a

larger payload. Explosive and guidance

probably will separate from second

stage during reentry, providing a diver-

sion for an enemy anti-missile missile.

• Probably Doppler—Guidance is

probably some sort of Doppler system.

If so, this could mean a radio com-

mand link from launch to first stage

cutoff, and possibly another link dur-

ing second stage burning to provide

necessary corrections for optimum cut-

off point.

It conceivably would be command-
guided from a control center—possibly

in the bomb bay of the launch aircraft,

until near the target at which time

active or infra-red radar would take

over. Guidance could also perform pre-

programmed evasive action, changing

from a primary to a secondary target

to evade anti-missile defense. Guidance

undoubtedly is an outgrowth of some
of the Bell Labs work on radio-inertial

systems for the Thor and Titan, or the

GE work on the Atlas radio-inertial

system.

The missile undoubtedly is the suc-

cessor which Air Force has mentioned
for the turbo-jet powered Hound Dog.
Hound Dog with its 250/500-mile max-
imum range and altitude maximum of

over 50,000 feet is definitely limited.

With the missile's range, it has a

dual capacity of either launch before

penetration or of going after targets

too deeply within the enemy's home-
land for limited range missiles.

The dollar-volume put into Bold
Orion's development to date has been

small. But Air Force reportedly has as-

signed a high priority to its develop-

ment and may be willing to commit
large sums if it can be placed into pro-

duction quickly.

ARTIST'S CONCEPTION of configura-

tion of WS-199B, Bold Orion missile.
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FLOURINE PROPULSION proponent John MAJ. GEN. H. F. TOFTOY receives James

Sloop of NASA's Cleveland Research Center, H. Wyld Memorial Award from Mrs. Wyld.

confers with Fenwall's Robert Gallagher. Toftoy was cited for missiles development.

SPACE CAPSULES may be the conversation ARS PAST President George Sutton . . .

topic between AVCO's Arthur Kantrowitz and from a $5,000 deficit at beginning of his term,
AF Brig. Gen. Don Flickinger. he ended the year with $50,000 profit.

Place: ARS Meeting-Subject: People
Photos by Norman L. Baker and William O. Miller

ABMA's Wemher von Braun and Captain Robert C. Truax THIOKOL AWARD was presented to F. H. Reardon of
of ARPA. At left is Dr. C. Generales, friend of von Braun. Princeton by James Gavin. H. R. Ferguson looks on.

!2 missiles and rockets, December I, 1958



GOODARD MEMORIAL award was presented by Mrs.

Goodard to Robert B. Canright of NASA.
G. EDWARD PENDRAY gives Pendray Award to Homer
Newell of NASA for his contribution to rocket research.

NEW ARS President John P. Stapp and m/r AEROJET RECEPTION was well attended.

Editor Erik Bergaust discuss future of space Vice-President William Gore and ARPA's
flight at 13th annual meeting. Robert Truax compare notes.

ASTRONAUTICS AWARD was presented by FINANCIER OF Goodard's work, Daniel

Andrew G. Haley to Mrs. Iven Kincheloe in Guggenheim and retiring ARS President

behalf of work of her late husband. George Sutton at Awards Night Banquet

missiles and rockets, December I, 1958 13



CRIMPED CONTACT

CUffi) POU-HieME contacts*

Amphenol connectors with Poke Home contacts provide the electronics

industry with a new and realistic answer to the problems of wire termina-

tion. Contacts, shipped separately from the connector, are crimped to their

individual wire leads and then "poked home" into the insert. Each can be

easily removed and replaced in case of circuit change.

Crimping of the contacts provides increased reliability through elimina-

tion of soldering. It permits inspection of each termination before insertion.

And, mechanically and electrically, th"e millionth crimped termination is

consistent with the first.

A Poke Home contact connector thus consists of individual circuits which

may be strung through bulkheads or branched from different electrical

sources and are quickly adaptable to any wiring change. Fewer manu-

facturing breaks in circuitry are assured; the number of steps in wire

termination are reduced; the need for "J-boxes", terminal strips and other

accessory components is similarly reduced.

Send for full information on amphenol connectors with Poke Home contactsl

AMPHENOL ELECTRONICS CORPORATION
CHJCAGO 50, ILLINOIS

ARS Session Devoted

to Future Developments
New York—In addition to the

frankly futuristic forecasts of passen-

ger-carrying ballistic missiles, space
post offices and dealings with life on
other planets, several solid facts

emerged from the recent annual gath-

ering of American Rocket Society
members at the Hotel Statler in New
York:

From Roy Johnson, Director of
ARPA:

That for successful anti-missile de-
fense we need to know much more
about reentry physics and how a reen-
tering body looks; how to use tools

other than radar for warning and track-
ing; and more about the effects of nu-
clear weapons against nuclear weapon.

That ARPA has started a $100 mil-

lion basic research program on anti-

ICBM by tracking our own missiles at

Cape Canaveral with $60 million in

contracts already let.

That for the next several years the

U.S. will depend upon Thor, Jupiter,

Atlas and Titan boosters; that coupled
with these ARPA has authorized the

contract for development of a high
liquid energy fuel upper stage (30,000
to 75,000 lbs thrust) to achieve useful

satellite payloads weighing up to four

and five tons.

That the order given in September
for the clustered engine to develop pos-

sibly one and a half million pounds
thrust is being designed to use an Atlas

or Titan as second stage; is expected

to be test fired in the summer with

launch in 1960. Object: 25,000 pound
payload on moon.

That ARPA is looking toward a

cluster of four or five million-pound

thrust engines for space stations within

the next 6-7 years.

From Lt. Gen. James M. Gavin

(Ret.):

That there are many new techno-

logical developments in the missile in-

dustry which can be used with profit

in industry. For example: translating

plasma technology into thermal indus-

trial processes; a reliable flow meter,

first developed for measuring liquefied

gases, which has no packings or bear-

ings; an entire new family of plastics;

heat-dissipating electrical coils; more

accurate measuring devices for survey-

ors; jet drilling devices; and multiple

industry uses of infrared.

From NASA Deputy Hugh Dryden:

That the proposed transfer of

Huntsville Army technicians to NASA
is still under discussion; that NASA
expects to use ABMA talents no matter

how the decision goes; that the trend

is toward sealed space cabins and away

from space suits.

^ Circle No. 8 on Subscriber Service Card.



AN EXTENSION OF RELIABILITY. ..Cannon Plug Harness Systems feature MS, or other specified

plugs, and cables as one complete unit—extending the Cannon responsibility to the cable system

as a whole. Supplementing its capabilities as the world's largest manufacturer of electrical plugs

Cannon Electric has filled the need for greater reliability by pioneering custom "harnessed plug

systems" for such companies as Douglas Aircraft. Cannon facilities perform all phases of development,

from engineering through model and pilot fabrication and provide a single source of supply for both

plugs and harness assemblies. The extensive testing laboratories assure ready-for-installation deliv-

eries with no pyramiding of costs and a maximum of reliability, Write for Harness Catalog HC-1.

Cannon Electric Company—3208 Humboldt Street, Los

Angeles 31, California. Please refer to Department 438.

Factories in Los Angeles, Santa Ana, Salem, Toronto,

London, Paris, Melbourne and Tokyo. Distributors and

Representatives in all of the principal cities of the world.

PLUGS
Circle No. 2 on Subscriber Service Card.



MIDDLE NAME

Experience is the best teacher

and we have our Masters Degree

in PRECISION MACHINING and

FABRICATION of this atomic age

wonder metal, BERYLLIUM.

You can expect the finest end product
results when you deal with The Ameri-|

can Beryllium Company. The heavy
demand for our country's greatly accel-

erated missile and nuclear development
programs brings the "Wonder Metal"
— PURE BERYLLIUM — into the

limelight.

The incredible close tolerances made
necessary by today's requirements by*

users of Beryllium, made the American r

Beryllium Company the leader in this

field, because for the past two decades

ultra-precision has been the experience

of their personnel. We pride ourselves

on past performances and would like

to help you open the doorway to to-

morrow. Remember— Beryllium is our

middle name.

SEND FOR OUR COLORFUL
FREE BROCHURE — Complete information

in full detail is yours. Wire-write, or phone.

If you use Beryllium, you can use ourservices.

fa
6

OUR REPRESENTATIVE will gladly call on you at

your request. Telephone Elgin 5-5105 for Big News

for users of Beryllium.

Circle No. 3 an Subscriber Service Card.



Papers Presented At

This Year's ARS Meeting
Here are brief abstracts of technical

papers presented at this year's Amer-
ican Rocket Society meeting in New
York, November 17-21. This magazine

is grateful to the American Rocket So-

ciety and the authors. Reprints of these

worthwhile papers may be ordered

through ARS, 500 Fifth Avenue, New
York 36, N.Y.

A Rational Approach to High Per-

formance Rocket Injector Design, I. J.

Weisenberg, (674-58) Concludes that

"The Kinetic approach to high per-

formance injector design is the most

desirable but is inhibited by the present

state-of-the-art."

The Vaporization of Propellants in

Rocket Engines, Richard J. Priem &
Marcus F. Heidman, (675-58).

Vaporization Rate Limited Com-
bustion in Bipropellant Rocket Cham-
bers, E. Mayer, (676-58).

A Study of Combustible Mixture

Formation With Liquid Fuels, Glendon

Benson, M. M. El-Wakil, P. S. Myers.

O. A. Uyehara, (677-58).

Psychophysiological Aspects of the

Man High Experiment, Lt. Col. David

G. Simons, (678-58).

Application of a New Technique

for Recording Skin Resistance Changes,

E. Z. Levy, G. E. Ruff, V. H. Thaler,

(679-58). A summary of recent re-

search at Aero Medical Laboratory,

WADC, on measurement of skin resis-

tance to determine fatigue.

Modifiabiliry of Day-Night Cycling,

George T. Hauty, (680-58). Deals with

recycling human activity to increase

efficiency as part of man-machine

system.

Psychophysiological Aspects of a

Multiple Crew Compartment Study,

Capt. C. F. Gell (681-58). Concludes

that men with good morale, discipline,

training and motivation can tolerate

long periods of confinement such as

might be encountered in spaceflight.

Current Studies at Walter Reed, Lt.

Col. Paul B. Yessler, (682-58). Deals

with studies on sleep deprivation, ex-

perimentally-conditioned behavior in

animals and some aspects of the neuro-

endocrinological response to stress.

The Measurement of Human Adap-
tation to Stress, Sanford I. Cohen, A. J.

Silverman, B. Shmavonian, (683-58).

The Electroencephalogram as a

State-of-Consciousness Indicator Under
Balloon Flight Conditions, Neil Burch,

(685-58).

Combustion Research—Whence and

Whither, John B. Fenn, (686-58).

Correlation and Prediction of Flame
Properties, Melvin Gerstein, (687-58).

Recent Advances in Gaseons Detona-

tion, Robert A. Gross, (688-58).
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For the rocket and missile speed up programs ahead.

Lebanon Steel's Special

Products Division offers

cast steel component parts

from 3 ounces to 300 pounds

Nozzle ring for

rocket engine,

cost for Reaction

Motors in

stainless steel.

cast

precisely

to drawing

in high

or super

alloy steels

of class I

x-ray

quality

-12"

f J-

time & C
.?ij^gj|^

THIS CAST NOZZLE RING for a rocket engine illustrates how Lebanon Steel

Foundry can become indispensable to your missile or rocket program. Here
Lebanon's unique experience and facilities enabled production of a vital

component to proceed from drawing to finished part at minimum time

and at great savings in tooling and production costs.

This casting achieves all the advantages of precision methods. Tolerance

control demands absolute accuracy of core placement and smooth metal

surfaces cast precisely to drawing in order to reproduce the curved con-

tours of the internal passages, which would be virtually impossible to

machine. Cast holes are round on one side, rectangular on the other.

This casting was produced by Lebanon's CERAMICAST ® Process. No
other known method offers production of such an intricate stainless steel

component at anything approaching Lebanon's time and cost factors.

This experience is available to you now. To take the fullest advantage of

the assistance we can render in your rocket and missile prototype work,

consult us at the earliest stage of your design project.

j
Special facilities have been created at Lebanon to get all available

4 foundry engineering help to you when you want it. For immediate
' — action on your inquiry, phone or write DEPARTMENT AM.

'Produced under licensing agreement with Shaw Processes, Ltd.

LEBANON STEEL FOUNDRY
AIRCRAFT AND MISSILES PRODUCTS SECTION

171 LEHMAN STREET LEBANON, PENNA.
Circle No. 10 on Subscriber Service Card.

STEEL CASTINGS"^)--)

for the SPACE AGE



For Critical Marking . .

.

Part Identity

Inspection

Assembly

WANT PERFECT MARKING...

SPEEDED PRODUCTION ?

• USE MATTHEWS
NO. 201 MACHINE

Marks round—cylindrical-
tubular work in the produc-
tion line!

• USE MATTHEWS
NO. 240 MACHINE

For marking flat, round . . .

even contoured surfaced
parts!

• USE MATTHEWS DIES

"Duo-Life" dies with "Lo-
Stress®" design give thou-

sands of distortion-free
marks!

Write today for

Catalogs 146-B and 146-C.

JAS. H. MATTHEWS & CO.
3926 Forbes Ave., Pittsburgh 13, Pa.

Offices in Principal Cities

WRITE, CALL OR TWX PG 424

Circle No. 51 on Subscriber Service Card.
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Nuclear Rocket Propulsion Program

at Los Alamos, Raemer E. Scheiber,

(689-58).

Some Boundary Conditions for the

Use of Nuclear Energy in Rocket Pro-

pulsion, Robert W. Bussard, (690-58).

Concludes that "Propellant specific im-

pulse should be greater than 1000 sec

but need not exceed 3000 sec for a

useful payload capacity for most mis-

sions within the solar system."

Optimum Thrust Programming of

Nuclear Rockets, Chiao J. Wang, Her-

bert R. Lawrence, George W. Anthony,

(691-58). For a nuclear rocket of vari-

able specific impulse, there is an op-

timum way of programming the thrust

for a mission.

Design Considerations for Nuclear

Rocket Test Stands, Sidney G. Rum-
bold, (692-58).

Dynamic Analysis of a Nuclear

Rocket Engine System, Bernard R.

Felix, (693-58).

Navy Interests in Sealed Cabins,

Malcolm D. Ross, (694-58).

Sealed Cabins for Life Satellites,

Lt. Col. David G. Simons & Capt. Eli

L. Bleeding, (695-58).

Sealed Cabins: Advanced Research

Projects Agency Views, Richard D.

Holbrook, (696-58).

Sealed Cabin Requirements for

Non-Military Missions, Max M. Faget

& C. W. Mathews, (697-58).

Sealed Cabins: Area of Indecision,

Irwin Cooper, (698-58).

Climatic and Structural Aspects of

Sealed Cabins, F. L. Dickey and G. H.
Knipp, (699-58). Considers advantages

to the crew of an optimum internal

atmosphere and pressure and the ef-

fects on a sealed cabin structure.

Accelerations of Space Flight, Col.

John P. Stapp, (700-58). States that

accelerations inherent in present 3-

stage rocket systems are tolerable by
man and could conceivably be used
for manned space flight.

Sealed Cabins: Research Program,
Otto Winzen.

Space Cabin Requirements as Seen
by Subjects in the Space Cabin Simu-
lator, Capt. Willard R. Hawkins, (702-

58).

Psychological Aspects of Sealed

Cabins, Arnold Small, (703-58).

Biofhermal Aspects of Re-entry

from Extra Atmosphere Flight, Earl T.

Carter & M. W. Jack Bell, (704-58).

Points out certain biothermal problems
expected to arise during re-entry of a

manned vehicle.

ASKANIA
CINE-THEODOLITE

The key to accurate position de-

termination in space.

Ultra-precise tracking camera for

airborne objects. Flight attitude

and position recorded on 35 mm
film.

Newly designed for the space

age. Product of 30 years' experi-

ence.

Accuracy of 3 arcseconds

Frame rates from I to 10 per

second

Exchangeable lenses: f = 30 60

100 300 cm

Fixed reference marks for each

frame

For measurements at day and

night

Electric drive for aided tracking

For two or one-man operation

Unsurpassed dependability

Easy maintenance—Domestic

servicing.

ASKANIA -WERKE, A.G.
Air Turborocket Developments,

William N. Gilmer.

External Burning Ramjets, Gordon
L. Dugger, Louis Monchick & R. H.

U. S. Branch Office

4913 Cordell Avenue, Bethesda, Md.

Circle No. 9 on Subscriber Service Card.
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ARMCO PH STAINLESS STEELS

help assure reliability

off missile components

From design to production and performance, reliability is a prime objective

in missile construction. The outstanding properties of Armco's Precipitation-

Hardening Stainless Steels are being used by missile engineers to achieve utmost

reliability in structures, tanks, power plants and control units.

For example, in Northrop's Snark, performance-proved Air Force intercon-

tinental missile now being programmed for operational units, key parts of the

stellar-monitored guidance system are made of Armco 17-4 PH and 17-7 PH
stainless. Engineers in the company's Nortronics Division report that the stabil-

ity of these high-strength, corrosion-resistant steels helps insure reliable perform-
ance of the rugged, high-accuracy, non-jammable guidance unit.

PROVED IN MISSILES AND AIRCRAFT
Developed specifically for missiles and aircraft, Armco PH 15-7 Mo, 17-7 PH
and 17-4 PH are being used to produce highly efficient and dependable airframes,

propulsion and control units because they . . .

. . possess high strength-weight ratios up to 900-1000 F.

. . can be readily fabricated by standard methods.

. . resist corrosion without plating or painting.

. . can be hardened by simple heat treatments.

. . are commercially available in all forms.

Gain the advantages of these ultra-high strength Armco Stainless Steels in

your designs. Write us for complete information on properties and fabrication.

Armco Steel Corporation, 7038 Curtis Street, Middletown, Ohio.

Combining transoceanic range, proved accuracy and

mobility, the Air Force's global missile, the Snark

will add a new arm to America's defense.

ARMCO STEEL
Armco Division • Sheffield Division • The National Supply Company • Armco Drainage & Metal Products,

Inc. • The Armco International Corporation • Union Wire Rope Corporation • Southwest Steel Products
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HI-LOKS INCREASE FASTENER

EFFICIENCY WITH SIMPLICITY
Because of its basic simplicity, the new light

weight Hi-Lok is a highly efficient, high strength

fastener capable of meeting the ever increasing

structural and temperature requirements of air-

craft and missiles.

A consistent design preload is maintained in each

installed Hi-Lok fastener. This outstanding fea-

ture is attained by the automatic torque-off of the

wrenching end of the collar during installation.

In addition, the elimination of the wrenching end

reduces the weight of the installed Hi-Lok collar

to the minimum material necessary to grip the pin.

The Hi-Lok installation is fast, silent and is done

with standard high speed air drivers fitted with

Hi-Lok tools. The consistent, controlled preload

and collar torque-off features make the Hi-Lok

well suited to automatic riveting techniques.

Extensive physical testing has proven the relia-

bility of the Hi-Lok in aluminum, alloy steels,

stainless steels, and titanium combinations. Con-

tinuing research is being conducted with other

types of materials.

'TRADEMARK - U. S. AND FOREIGN PATENTS APPLIED FOR.

Contact your Engineering Standards

Group for complete data on the new

Hi-Lok fastener . . . or write to us.

fc^'RIVET TOOL COMPANY
2600 WEST 247TH STREET, TORRANCE • CALIFORNIA
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ARS abstracts

Cramer.

Solid Fuel Ramjet Developments,

H. Powell Jenkins, Jr.

General Behavior of Hydromag-
netic Fluids, Russell M. Kulsrud, (705-

58).

Aerothermodynamic and Electrical

Properties of Some Gas Mixtures to

Mach 20, W. Chinitz, L. Eisen, R.

Gross, (706-58).

Experimental Magneto-A e r o d y-

namics, Richard W. Zeimer, (707-58),

Draws several conclusions, including

the fact that experimental data for the

stand-off distance ratio agree with

theoretical predictions.

Preliminary Studies on Electrical

Propulsion Systems for Space Travel,

Robert Fox, (708-58). States that the

problems in this field do not appear to

be greater than those associated with

development of modern high perform-
ance jet and rocket engines.

Magnetohydrodynamics in Aero-
nautics, W. R. Sears, (709-58). Notes
that future applications may have to

wait for new developments in other

fields, such as lightweight fission or

fusion power sources.

Commercial Rocket Airplane: A
Connecting Link to Manned Space
Flight, Robert A. Cornog, (710-58).

The Geodetic Satellite, Robert P.

Haviland. (711-58). Discusses uses of

satellites for increasing knowledge of

the earth, its shape, gravity field, etc.

The Orbital Post Office, Sidney

Metzger, (712-58).

Space Law: Recent Practical

Achievements, Andrew G. Haley, (714-

58).

A Preliminary Experiment with Re-
coverable Biological Payloads in Bal-

listic Rockets—Project MIA, F. L. van
der Wal and W. D. Young, (715-58).

Disucsses the Thor-Able program
which launched mice into space.

Lockheed X-17 Test Vehicle and
Its Applications, Ronald Smelt, (716-

58).

Far Side Rocket Research Program,
Herbert L. Karsch, (717-58). Discusses

the program which developed an im-

portant technique in less than one year

for less than one million dollars.

Explorer Rocket Research Program,
Geoffry Robillard, (718-58).

Vanguard Research Rocket Pro-

gram, Milton Rosen, (719-58).

NASA Research Rocket Program,
A. O. Tischler, (720-58).

Reduction of Flight Time and Pro-

pellant Requirements of Satellites with

Electric Propulsion by the Use of

Stored Electrical Energy, Morton
Camac, (721-58).

A Unified Analytical Description

missiles and rockets, December I, 1958

Is the answer to your

HEAT EXCHANGER
problem . .

.

f HE photographic compilation above is important to you.

' It is concrete evidence that among Dunham-Bush Inner-Fin

Heat Exchanger equipment you will find the unit which best meets

your particular design and performance demands, whether for air-

borne, ground support, lubricant, missile, computer, or air condi-

tioning system cooling.

Patented Inner-Fin coils make the vital space-saving differ-

ence. They reduce a unit's coil size by as much as 60%, yet they

maintain the same air and liquid pressure drops through the coil

as does a standard finned tube coil which needs much more space.

The answer to your heat transfer problem . . . critical or

common ... is available to you from Dunham-Bush, where product

precision and engineering insight combine to satisfy the air condi-

tioning, refrigeration, and heating needs of our growing space-age

industry.

AIR CONDITIONING

DUnHflm/BUSH
REFRIGERATION

HEAT TRANSFER

Dunham-Bush, Inc.
WEST HARTFORD 10, • CONNECTICUT, • U.S.A.

SALES OFFICES LOCATED IN PRINCIPAL CITIES

Circle No. 1 1 on Subscriber Service Card.
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LARGE CAPACITY FILES / RAPID RANDOM ACCESS / EFFICIENT ROUTINE PROCESSING

A system with complete files, complete data and complete

processing ... to handle all operations.

It's a proven fact . . . that of the total work necessary

to put a missile into the air, a staggering 90% is pri-

marily logistical and involves the control of many
individual maintenance parts. This figure becomes

compounded as the number of inactive, but ready-to-

fire missiles increases . . . and keeping track of their

individual needs becomes a herculean task.

It is clear that an efficient system of organizing, filing

and searching great masses of data at high speeds, and

at realistic costs is necessary. The Magnavox Company
answers the need for "discrete" unit data record hand-

ling for both government and industry with Magnacard.

You are invited to investigate and make use of these new tech-

niques . . . write today for illustrated brochure.

Magnacard

DATA HANDLING EQUIPMENT BYMaanavo
FOR MILITARY LOGISTICS AND INDUSTRY

THE MAGNAVOX CO. • DEPT. 23 • Government and Industrial Division • FORT WAYNE, IND.
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. ARS abstracts

of Satellite Attitude Motions, Robert
Roberson, (722-58).

Composite Trajectories Yielding

Maximum Coasting Apogee Velocity,

Stanley Ross, (723-58).

Electric Arc Gas Heaters for Re-
Entry Simulation and Space Propulsion,

Thomas R. Brogan, (724-58). Describes

the development and calibration of an
arc-powered wind tunnel designed to

provide steady flow simulation of the

conditions encountered during re-entry.

Missile Control Systems, D. T.

Sigley, W. Hostetler & E. W. Ford,

(725-58).

An Approach to Predetermination

of Reliability, P. F. Winternitz & L. V.
Toralballa, (726-58).

A Servo System for an Air Bearing

Gyro Stabilized Platform, R. C. Mar-
tin, (727-58).

Matching Auxiliary Power Supplies

with Missile Control Requirements, H.
J. Howard, (728-58). Discusses means
of selecting an auxiliary power supply

best fitting needs of a typical missile

control system.

Some Structural Aspects of Orbital

Flight, George Gerard, (729-58).

Brazed Sandwich Structures for

Missiles and Space Vehicles, Richard

S. Mueller & George D. Cremer, (730-

58). Purpose is to apprise today's

capabilities in the field of braze join-

ing, with emphasis on high-tempera-

ture, corrosion-resistant brazing ap-

plications.

Buckling of Unstiffened Thin-

Walled Cylindrical Shells Subjected to

Various Loading Conditions with and
without Internal Pressure, Bertram
Klein, (731-58). Reliable and simple de-

sign curves are presented for determin-

ing the allowable buckling stresses of

the subject structures.

Structural Considerations of

Manned Space Vehicles, Anthony P.

Coppa, (732-58). Gives approaches

leading to an optimum vehicle, con-

sidering the requirements of thermo-
dynamic and human factors, in addi-

tion to structures.

Structures for Space Craft, Paul E.

Sandorff, (733-58).

Contour Nozzles, Ellis M. Lands-
baum, (734-58).

General Technical Report on the

Experimental Liquid-Propelled Rocket,

The DREX-3, Charles R. Meldum,
(739-58). Analyzes mechanical opera-

tion and component structure of the

experimental rocket built at the Uni-
versity of Detroit.

Inertial Guidance, Bert W. Hil-

burger, (741-58). Consists of a brief

resume of the subject, as it exists to-

day.
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This is one of a series of professionally informative messages on

RCA Moorestoivn and the Ballistic Missile Early Warning System.

BMEWS AND THE
PROJECT ENGINEER

Time, money and the achievement of performance

specifications are the three dimensions in the world

of the Project Engineer. Scheduling, cost control

and technical accountability . . . these are grave

responsibilities on any engineering program involv-

ing the national security. On BMEWS, with its

objective of early warning against enemy missile

attack, they comprise the most sensitive of engi-

neering assignments, anywhere.

The Project Engineer assigned to BMEWS is a

business-scientist who has a proven record of

accomplishment in the creative engineering of

electronic systems and who has the interest and

acumen to view this work with a management

posture. He is also a scientist with the significant

trust of defining the interfaces of delicate personal

and group relationships. This talent must be espe-

cially refined in the BMEWS Project Engineer, for

BMEWS employs the multiform facilities and per-

sonnel of not only RCA Moorestown, the weapon

system manager, but also of several other major

corporations whose BMEWS effort is coordinated

by RCA.

RCA Moorestown invites Project Engineers to in-

vestigate the professional opportunities afforded by

this and other vital national defense

programs currently in progress. Please

direct inquiries to Mr. W. J. Henry,

Box V-13M.

' All QuallHed;

RADIO CORPORATION of AMERICA
MISSILE AND SURFACE RADAR DEPARTMENT

MOORESTOWN, N. J.

Circle No. 12 on Subscriber Service Card.
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, . . Requires no refrigeration Easier to store than liquid oxygen

Performance of Nitrogen Tetroxide as an oxidizer for many fuels is comparable
to that of liquid oxygen. In convenience it is far superior to liquid oxygen.
N2O4 can be shipped easily and stored indefinitely without refrigeration in

ordinary carbon steel containers. It is a dense, mobile liquid that is noncorrosive
if kept dry. The quantity of oxygen contained per unit volume of N2O4 is 1.01

Kg/liter at 20°C.
N2O4 is available in tank car quantities from Allied's Hopewell, Virginia plant.

For experimental purposes, N2O4 is

available in 125 lb. cylinders and 2000 lb.

containers. Write for technical data, and
information on prices and delivery.

( hemical

N 2 4 Oxidant for liquid

rocket propellants

Molecular weight

Boiling Point

Freezing Point

Latent Heat of

Vaporization

Critical Temp.

Critical Pressure

Specific Heat of Liquid

Density of Liquid

Density of Gas

Vapor Pressure

92.02

21°C
-11.3°C

99 cal/gm @ 21°C
158°C
99 atm

0.36 cal/gm
-10 to 20°C

1.45 gm/ml at 20°C

3.3 gm/liter
21°C, at 1 atm

2 atm at 35°C

Ethanolamlnes • Ethylene Oxide • Ethylene Glycols • Urea • Formaldehyde • U. F. Concentrate—
85 - Anhydrous Ammonia •Ammonia Liquor* Ammonium Sulfate •Ammonium Nitrate • Sodium
Nitrate • Methanol • Nitrogen Solutions • Nitrogen Tetroxide . Fertilizers & Feed Supplements

Nitrogen Division • Department NT4A-40-2 • 40 Rector Street, New York 6, New York
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Industry is pioneering new methods to

form better steel alloys in casings to

advance solid propellant missiles be-
yond present state of the art.

Motor Development Depends on Alloys
by Norman L. Baker

Washington—The rate of advance-

ment of U.S. large solid propellant bal-

listic missiles is currently controlled by

the state of the art in motor materials

development. This control will continue

to exist until major improvements have

been made in materials, motor unit

design, and fabricating techniques.

Basically the problem is one of

improving the quality of current steel

alloys and finding new and better

methods of forming and fabricating.

In the past, such problems were the

responsibility of our large steel indus-

try. But here is where the real problem

begins. The tonnage of steel currently

required for the nation's entire missile

program apparently is too small to

secure the sincere research interests of

the steel industry. Therefore, responsi-

bility has been placed on the smaller

metal working firms, many with years

of experience in light-walled high

pressure vessels.

• Large grain development—For
example, Thiokol Chemical Corp., for

many months has been engaged in a

development program directed toward
achieving motor chamber designs of

the lightest possible weights for the

Minuteman, Pershing and Polaris weap-
ons systems. Thiokol has called upon
several organizations that have in the

past contributed greatly to the current

state of the art in case manufacture.

Some of these companies are:

1) Borg Warner Corp., Ingersoll-

Kalamazoo Division

2) M. W. Kellogg Co.

3) Excelco Developments, Inc.

4) Jet Division, Thompson Prod-

ucts, Inc.

5) Diversey Engineering Co.

6) Scaife Co.

7) Curtiss-Wright

8) Solar Aircraft

During this development program
large diameter motor cases of 28, 31,

54, 60, 62, and 70 inches have been
rigorously analyzed. Surveys of existing

materials have disclosed that steel, for-

mulated specifically for high yield

strength casings is not readily available.

It was found that hot-work-die steels

closely approximate the properties and
requirements but demand highly re-

fined techniques of metal manufactur-

ing and fabrication.

Recent developments indicate a

successful solution to the fabrication

problem on a small scale, although a

major effort will be needed before these

techniques can be incorporated into

a practical and reliable production

COMPLETED SOLID PROPELLANT motor case for the FORWARD THRUST ATTACHMENT of Matador TM-76

Nike-Hercules sustainer at the Scaife Co. plant In background booster is jigged for insertion into the fixture in special drill

is 1500-tone hydraulic press for deep-drawing. pit Fixture assures proper bolt alignment,
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NOTABLE ACHIEVEMENTS AT JPL .

PIONEERS IN MOBILE MISSILE SYSTEMS

The "Sergeant's" excellent mobility

characteristics, including the ability to

operate under conditions of winter snow,

ice, mud, desert sand and heat, signifi-

cantly extend the capabilities of the

system for close support of a ground

•command in our modern United States

.Army. The ease of operation and handling

permits the weapon to be unloaded from

airplanes or landing craft and be ready

for firing with a minimum of preparation.

The system concept demonstrated in

the "Sergeant" has permitted excellent

mobility and speed of operation to be

attained. The requirements of the Army

have been stressed, resulting in outstand-

ing characteristics of the weapon merit-

ing the title of "America's first truly

'second generation' surface-to-surface

tactical missile."

The responsibility for accomplishing

this important achievement has been

placed on JPL by the United States Army

Ordnance Missile Command.

OPPORTUNITIES NOW OPEN

IN THESE CLASSIFICATIONS

JET PROPULSION LABORATORY
A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY

PASADENA • CALIFORNIA

APPLIED MATHEMATICIANS • ENGINEERING PHYSICISTS • COMPUTER ANALYSTS • IBM-704 PROGRAMMERS
FIELD ELECTRONIC ENGINEERS • SENIOR R.F. DESIGN ENGINEERS • STRUCTURES AND DEVELOPMENT ENGINEERS
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motor materials development

method.

Several methods of fabrication are

being investigated. Each method has

required a materials evaluation pro-

gram to select the steel that can be

most efficiently adapted to the method
of fabrication. The most promising

methods are roll-and-weld, deep-draw,

power-spin, helical-weld, vacuum-weld

and strip or ribbon spiral-wrap.

One of the firms working under

Thiokol subcontract that has been se-

lected to conduct further development

efforts on a concurrent basis is the

Scaife Co. of Oakmont, Penna.

Scaife, a pioneer in the development

of deep-drawn motor cases, has main-

tained a multiple metal working fel-

lowship at the Mellon Institute in Pitts-

burgh, assuring an unusual and highly

competitive position in the field of

advanced metal parts processing and

development techniques. It was recent-

ly reported (m/r, Nov. 17, p. 9) that

Mellon Institute had fabricated rocket

motor cases that were tested to a yield

strength of over 225,000 psi. The Air

Force and Navy are asking for Minute-

man and Polaris motor cases with yield

strengths from 210,000 to 240,000 psi.

• Material requirements—Current

missiles have solid propellant motor

cases fabricated from steels comparable

to AISI-4100 to yield strengths up to

160,000 psi. The larger casings for the

Minuteman and Polaris have demanded

a great reduction in the weight of the

casing wall and metal parts (nozzle,

heads, rings, etc.). This requirement

has made it mandatory that high

strength steels such as AISI-4340 or

H-ll hot work tool steels be incor-

porated as motor material.

Experience with the production of

Hawk, Nike-Hercules, and Matador
motor cases has enabled Scaife to par-

ticipate in the current development of

the large grain motor bodies for

IRBMs and ICBMs. The production

of the smaller motor cases required

the use of deep-draw, hot and cold

spinning, hot extrusion, cold sizing,

automatic and semi-automatic inert

shielded arc welding and heat treating

to strength levels in excess of 200,000

psi. The same techniques were em-

ployed in the construction of motor

cases and other components of the

Polaris-B missile system. This case was

38 inches in diameter.

Scaife is currently engaged in the

development of wall motor cases for an

operational long range solid propellant

ballistic missile. The program is em-

ploying the techniques of deep-draw

and helical weld while a parallel pro-

gram is employing the helical welded

case construction.

The deep-draw program involves

the evaluation and development of suit-

able high strength materials, specifica-

tions for the materials, and the estab-

lishment of forming techniques for the

side walls, head, and aft end. The

DEEP-DRAWN Falcon motor case being oil-quenched before heat treating operation,
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4 Ounce
Contact Force
Makes Relays
More Reliable

Contact force of 4 ounces per
contact on 50 "G" models and 2
ounces per contact on 30 "G"
models of "Diamond H" Series R
and Series S miniature, hermeti-

cally sealed, aircraft type relays is

one of the most important factors

in their proven high reliability.

Though absolute reliability of

any similar device is impossible to

guarantee—a bitter fact of life

recognized by all electronic engi-

neers—close approach to this goal

by the relays manufactured by
The Hart Manufacturing Com-
pany is the basic reason they are

found today on many of this coun-

try's headline-making missiles
In addition to contact force far

beyond that found on other relays,

"Diamond H" relays have greater

contact cleanliness. Self-contami-

nation is virtually eliminated by a
completely inorganic switch
mechanism, as well as use of coil

materials which will not dust, flake

or out-gas.

Finally, the high degree of re-

liability that is designed into these

relays is maintained in their man-
ufacture by high quality workman-
ship and a stringent inspection

policy at every stage.

In addition to missiles, and their

ground control systems, Series R
and S relays Eire designed for use

in jet engine controls, computers,

fire control, radar and similar

critical applications.

4PDT units, they offer an ex-

tremely broad range of perform-

ance characteristics, including

temperature ranges from —65° C.

to 125° and 200° C; ratings to 10

A., 120 V., A. C, and 26Y2 V.,

D. C, with special ratings to 400

ma. at 350 V., D. C, or down to

millivolts and milliamperes. Dry
and wet circuits may be safely

inter-mixed.

For more information, write
today for Bulletins R250 and
S260. For quick facts about
"Diamond H" switches, ther-

mostats and other devices, ask
also for a copy of the "Diamond
H" Check List of Reliable
Controls.

THE

HART MANUFACTURING

COMPANY

161 Bartholomew Ave., Hartford 1, Conn.
Phone JAckson 5-3491

Circle No. 13 on Subscriber Service Card.
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Relay precision

components:

SYNCHROS
RESOL VERS
POTENTIOMETERS
SERVOMOTORS
TACHOMETERS
6ERVO AMPLIFIERS
GYROMECHANISMS

Catalogues available.

COULD

YOU DETECT

REVOLUTION?
Detecting microscopic shaft movement of as little as 2 minutes
— well beyond the ability of most standard synchro units

—

can now be accomplished with new synchros designed and
produced by Ketay, and available for immediate delivery.

Such increased accuracy, three times better than the highest

Mil Spec requirements, is the result of Ketay design and
production competence.

Ketay has also developed a complete line of improved thru-bore

synchros to the new Mil Spec 20708 (supersedes Mil Spec 16892).

These improved units are available at no increase in cost in a full

line of control and torque types, with frame sizes from 08 to 23.

Thru-bore construction and stainless steel housing make them
more rugged and more reliable as well as providing better

accuracy and greater stability. Ketay is the only approved Bureau

of Ordnance source currently manufacturing and shipping all

these units.

Ketay research and development engineers are regularly working
on advanced new components and prototype control system
problems for the armed forces and leaders in the aircraft and
missile industry. Let them help solve your special problems in

component performance and environment adaptability.

* *

* NORDEN * DIVISION of United Aircraft Corporation

28

KETAY V DEPARTMENT, Commack, Long Island, N.Y.
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. . . motor materials

TESTING of high-yield strength deep-
drawn motor case using strain gauges.

assembly of these components by a
welding operation has received a par-

allel development effort.

Scaife, with present machinery, can
deep draw cases up to 56 inches in

diameter and 42 inches in length. The
dimensions can be exceeded by modifi-

cation of the existing machinery ac-

cording to company officials. If the

diameter does not exceed 56 inches,

length of the motor units can be in-

creased simply by butt-welding the

drawn cylinders.

• Deep-draw technique—In the

deep-draw process, a circular sheet of

metal is pressed and drawn into a

seamless cylindrical cup with the side

wall thickness held to within a very few
thousands. Two of the cups are then

machined to the desired length and
butt-welded. If a greater length—than

can be obtained with two cups—is

required, the spherical end of as many
cups as needed is trimmed off and the

open tube is welded into place. The
joined case is then heat treated to the

desired strength level.

The assembly is again machined
and certain non-pressure components
are attached. The completed unit is

given a special treatment to protect

it against hydrogen-embrittlement after

the final machining. During testing,

strain gauges are attached to various

sections of the case to determine the

magnitude and distribution of stresses.

Finally, the case is subjected to a

hydrostatic test.

Although the large (1500 and 750
ton) hydraulic deep-draw presses are

the most outstanding pieces of equip-

ment in Scaife's manufacturing facili-

ties, the rest of the production layout
reflects a highly specialized and diver-

sified production capability. Equipment
includes blanking and forming presses;

planers, lathes, milling and other ma-
chine tools; shot and sandblast; pickling

and cleaning; welding; heat treating;

and forging and extrusion equipment.
Six categories of research are also

carried on by Scaife.

Major Southern California

missile operation has

immediate openings

for qualified graduate

engineers with experience in

Instrumentation Systems
with general knowledge of missile systems, including

propulsion, guidance, structures and electrical systems.

Guidance Systems
Experienced in research and testing of practical hardware, and

with mathematical background for systems analysis.

Flight Test
Background should qualify for planning and formulating

entire flight test programs.

Aerodynamics
Must be able to analyze missile configuration to determine

aerodynamic performance and stability and control

characteristics.

For information on these and other engineering positions, write:

Mr. H. B. Richards, Dept. 451

Missile Division

North American Aviation, Inc.

12214 Lakewood Blvd., Downey, California

MISSILE DIVISION -A
NORTH AMERICAN AVIATION, INC. AfcA
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turbines proved
and reliable...

Gas Turbine Power Unit. Aircraft and
ssile ground support to drive

generators, pumps, compressors.

Weighs only 45 lbs.

Multipurpose

Gas Turbine Unit.

Airborne, ground power for

heating, cooling, starting,

electrical, hydraulics,

pressurization of

military aircraft.

8,000
now in

operation

Gas Turbine

Compressor.

'00 Powers air transport-

^P^able pod for engine

starting, ground check-out,

ice and snow removal.

Gas Turbine

Compressor. Standby
in-flight pneumatic power for

turbine-powered transports.

Gas Turbine Compressor
Power Unit. Multiple engine

starting, ground electronic cooling,

electrical and hydraulic power, trailer or pod mounted.

Gas Turbine Compressor

Power Unit. Electrical and
pneumatic ground power

source for jet transports.

Gas Turbine

Generator Set. Primary

electrical power for

missile launchers,

guidance and
refrigeration

systems.

AiResearch Gas Turbines are used in

hundreds of applications: auxiliary

power and ground support for missile

systems, military and commercial air-

craft; main engine starting, electrical

and pneumatic power, air condition-

ing, pressurization, pre-flight check-

out, snow and ice removal; prime

power for helicopters; variety of

ground applications or aboard aircraft

for mobile or stationary use.

Advantages: these lightweight units

are air transportable as fixed installa-

tions, detachable pods or portable

vehicles; supply low pressure air and

shaft power from 30 H.P. to 850 H.P.

;

provide variety of electrical power —
9 to 150 KW, 60, 400 and 1200 CPS,

AC or DC; have highly refined self-

regulating controls and operate in any

weather; have instant push-button

starting; time between overhauls 1000

hours or 3000 starts.

Your inquiries are invited.

ENGINEERING REPRESENTATIVES: AIRSUPPLY AND AERO ENGINEERING. OFFICES IN MAJOR CITIES

TION
AiResearch Manufacturing Divisions

Los Angeles 45, California • Phoenix, Arizona

Systems, Packages and Components for: aircraft, missile, electronic, nuclear and industrial applications
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missil

New Concept In Data Handling Equipment
Telemetering units developed by Applied Science Corp.
analyze data before transmission to ground equipment.

by Raymond M. Nolan

Princeton, N. J. — Telemetering
equipment employing a new and ad-
vanced concept of statistical data hand-
ling has been developed by the Applied
Science Corporation of Princeton

(ASCOP).
The new equipment promises more

efficient handling of data on missile

and aircraft performance by statistically

analyzing the data and extracting its

significant information content for

transmission, recording and analysis.

Principal advantages offered are

conservation of telemetering band-

width, reduction in the weight-to-data

ratio of airborne equipment and a

marked decrease in data reduction and
processing time.

The first units of this statistical data

handling line are small, light, solid

state airborne devices for analyzing

high-frequency (vibration-produced

)

random data.

Since the outputs of the devices are

essentially low frequency, slowly vary-

ing information content in standard

IRIG D.C. signal form, the analyzed

data can be transmitted by any standard

telemetry system, such as PWM/FM
or PAM/FM/FM etc., with resulting

saving of bandwidth.

In addition, the new statistical de-

vices save weight by reducing the re-

quired number of high-frequency,

multi-transmitter installations in an air-

borne vehicle. Data reaches the ground

in pre-analyzed, meaningful form. In

many cases, no further computation or

processing is necessary.

The three airborne devices are:

Airborne Spectrum Analyzer—
Transistorized models weigh less

than 7 ounces and occupy less than

25 cubic inches. The analyzer will

accept 5-volt peak random time-

history signals covering the band

from 1 to 10,000 cps. and convert

them into an output X-Y plot where

the X-coordinate is proportional to

the frequency and the Y-coordinate

is proportional to power.

The output is a standard IRIG
0-5V. The analyzer is a swept type

where a narrow bandpass filter is

used to divide the frequency band-
width of the input signal into equal

intervals.

Amplitude Probability Analyzer

—Fully transistorized models of

this analyzer occupy only 20 cubic

inches. The analyzer will handle

random signal inputs with an amp-
litude range of -2.5V to 2.5V and

a frequency range of 5 cps. to 25

kc. It provides an output of ampli-

tude plotted against the probability

that a given amplitude will appear

in the random signal.

The output is in the form of

standard IRIG 0-5V. The analyzer

is basically a swept type which

sweeps an "aperture" across the

signal amplitude and analyzes the

amplitude content at each level.

Tim e-of-Occurrence-Marker—
The marker weighs 3 ounces and

occupies. 3 cubic inches. Although

the marker is not in itself a statisti-

cal analyzer, it is an important

member of the statistical data han-

dling line because of its ability to

accurately pinpoint occurrences

such as transient phenomena, ex-

ceeding of limits etc.

The marker maintains an out-

put signal of 5V minimum until it

is actuated by a switch closure,

transient, exceeding of limits etc.

Then the output becomes a highly

linear ramp function that starts

from 0V at the instant the event

occurs and rises back to the 5V
minimum. By inspection of the

ramp, the instant at which an event

occurred can be determined with

great accuracy.

ASCOP has also developed a larger,

ground-based statistical unit which is

known as a Transfer Function Com-
puter.

Transfer Function Computer—
The computer is a valuable tool

COMBINED SPECTRUM and amplitude

probability analyzer, part of equipment.

TIME-OF-OCCURRENCE marker used

with Statistical Data Handling Equip-

ment.

SCOPE SHOWS output of spectrum

analyzer, power vs. frequency, 4-second

sweep.
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3 completely new

GENISCO CENTRIFUGES
with 10 times greater accuracy,

larger centrifugal capacities,

maximum flexibility... and

priced lower than any other

centrifuges now available!
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The low-cost answer to fast,

accurate testing of components under
simulated operational g-forces

as required by M1L-E-5272A.

These new precision centrifuges feature a unique, high-

torque ball-disc integrator drive system which provides

accuracies you would expect only from a rate-of-turn table.

Constancy of boom rotation, including wow and long-term

drift, is better than .05% at any speed setting—approximately

10 times more accurate than currently available machines.

Boom speed is infinitely variable and is measured by an elec-

tronic counter built into the console.

The building block design concept gives the new centrifuges

exceptional flexibility. Machines are assembled from six basic

off-the-shelf components ; drive system, drive motor, boom,
test compartment, console and accessories. You simply select

components which provide features needed to meet your spe-

cific requirements. Interchangeability of the components per-

mits easy modification as requirements change. Kits are

available for modification by the customer.

This new design concept also results in manufacturing econ-

omies which are reflected in the cost of the machines. The new
machines are the lowest -priced centrifuges now available— in

spite of their greater accuracy, flexibility and capacity. Ask
your Genisco representative for complete information today.

PUT

V v.a -

J mm

OUT PUT

(—"

c

u

Entirely new, more efficient drive system—An
integral variable speed transmission based on
the new Rouverol s ball-galaxy principle
achieves, for the first time in rotating machin-
ery, high torque characteristics while main-
taining the inherent accuracies of a hardened
steel-to-steel ball-disc integrator. A novel
choice of geometry among the drive elements
results in a virtually linear handwheel vs rpm
relationship, thus facilitating the presetting,
programming and servo-controlling of output
speeds. A built-in torque-limiter clutch pro-
tects the transmission from damage resulting
from abuse or high inertia conditions.

*Pat. Pending

HORIZONTAL

There are more than 400 Genisco centrifuges now in operation.

2233 Federal Avenue, Los Angeles 64, California

brief performance specifications

Model
No. Diameter

Test
Object
Weight

Capacity
G-pounds

RPM
Max.

G-Range
Max.

Test
Object
Dimen-
sions

A-1010 30" table
50 lbs.
dead
weight

2,500 800
.1 to

200 g's

A-1020 60" arm
100 lb.
dead
weight

10.000 600
.1 to

250 g's
12" cube

A-1030 96" arm
100 lb.

dead
weight

10,000 400
.1 to

175 g's
18"cube

Large custom centrifuges: Genisco centrifuge experience includes

the design, manufacture and installation of large custom - built

machines. We invite your inquiry.

Basket-type mounting platforms, available on
Model A-1020 and A-1030, may be oriented
from the horizontal to the vertical or to the
inverted attitude for multiple-axis testing
without demounting the test object. Baskets
may be raised or lowered to achieve an opti-

mum dynamic balance and minimum angular
deflections when extreme accuracies are
required. When the basket is inverted the out-

side surface of the platform may be used to

mount bulky, lightweight packages.

Available accessories include additional slip

rings, servo control, microwave joints, high
pressure air and hydraulic systems, TV view-
ing systems. Any accessory can be added at
any time by the user. The mounting base is

standard equipment.
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aircraft

Armaments, inc.
Cockeysville, Maryland

Versatility
to meet any

customer requirement

• MECHANICS

• STRUCTURES

• ELECTRONICS

• AERODYNAMICS

• ELECTRO-MECHANICS

• ORDNANCE and EXPLOSIVES

MISSILE TRAINING SYSTEMS

A SUBSIDIARY OF UNITED INDUSTRIAL CORP.
Circle No. 15 on Subscriber Service Card.

MANUAL SERIES 900

PRECISION
SHUT-OFF VALVE,

| It;

featuring ...

dead tight shut-off . ..accurate

flow control . , . minimum
restriction to flow . .

.

recommended for 0-3000 psi

with virtually all non-corrosive

liquids or gases . . . for

ground support equipment
and in test stands

series T900...

featuring quick-acting toggle

lever handle . . . quick snap
opens, quick snap closes,

dead tight. O-R'tng absorbs
dosing shock to system . .

.

positive locking cam holds

valve open or closed . . . for

ground support equipment
and in test stands

Complete engineerh

available* Write today!

2181 East Foothill Boulevard/Pasadena, California

Circle &

JMiEl-PCNC-CUER

. . . missile electronics
j

for determining the relationship be-

tween random noise-like input and
output signals, such as the exact

roles different phenomena play in

affecting the final vibration of a]

missile or aircraft member. Various
packaging arrangements are avail-

able, including standard rack and
chassis construction.

The computer will handle noise-

like signals containing frequency

components from 0.1 cps, to 15 KC
at a normal input voltage of IV
RMS. Its three identical spectrum

analyzers and analog computer cir-

cuitry produce an amplitude and
phase relationship between the two
signals under analysis for all fre-

quencies of interest. This can be

plotted in several ways. For ex-

ample, an X-Y plotter can generate

a family of vectors, with one vector

for each frequency of measurement.

The resulting graph shows the am-
plitude and phase of the vectors.

The first pre-production units of

the airborne devices are scheduled for

delivery to customers in January, 1959.

The ASCOP development program

is based on the fact that most high

frequency data encountered in missiles

is of the random nature. As such, it

can be analyzed to give low frequency,

slowly varying results, such as power
frequency spectra, amplitude-probability

distribution and correlations between

various functions.

These are the same results which

are now sought by time-consuming,

costly analysis and computation of

time-history plots transmitted to the

ground, at a high cost of airborne

transmission equipment and valuable

bandwidth.

Other statistical data-handling de-

vices, including a cross correlation

computer, are currently under develop-

ment. The ASCOP statistical data

handling program has been backed by

contract support from three leading

military missile agencies.

Fairchild Semiconductor

Corp. Expands R&D
Palo Alto, California—Fairchild

Semiconductor Corp. announced con-

struction of a new 65,000 square foot

plant facility in nearby Mountain View

to provide expanded space for produc-

tion research and projects in new semi-

conductor materials and parametric

amplification.

Occupancy of the new million dollar

manufacturing plant is planned for

May 1, at which time the present 20,-

000 square foot facility at Palo Alto

will be devoted to expanded research
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expected to result in greatly improved
performance in long range surveillance

radar, transmitters for space vehicles

and very high speed electronic com-
puters.

According to Dr. Robert Noyce,
director of research, new materials

being explored for possible use include

the intermetallic compounds.
"Because of the variety of .proper-

ties of these materials that may be
tailored to a specific application, they
have promise of extending the range
of applicability of transistors to higher
temperatures and higher frequencies as

well as introducing semi-conductor de-
vices operating on new principles," he
stated.

"Parametric amplifiers using semi-
conductor diodes have given low noise
performance at microwave frequencies,

and, as a result are expected to find

wide applicability in radar and com-
munications," Dr. Noyce added.

Until completion of the new plant,

production of present products is being
handled at Palo Alto. By the end of
1959, Fairchild Semiconductor expects
to have a total of 650 employees.

Camera Pick-up Tube
"Heart" of New Telescope

The heart of a new opto-electronic

telescope, developed by the U.S. Air
Force, is a new camera pick-up tube,

perfected by the Westinghouse Electric

Corporation's electronic tube division,

Elmira, N.Y. This new tube is three

to four times more sensitive to white
light than tubes previously used for

telescopes. Because it is particularly

sensitive to longer wave lengths in the

spectrum from yellow to red, the West-
inghouse tube can produce daylight

pictures of the moon and planets never
before possible.

The opto-electronic systems was
conceived by Radames K. H. Gebel, a
civilian scientist at the Wright Air De-
velopment Center's Aeronautical Re-
search Laboratory in Dayton, Ohio. It

is now in operation in the Weaver
Observatory at Wittenberg College in

Springfield.

Gebel and Dr. Lloyd Wylie, pro-

fessor of astronomy at Wittenberg
College, have already used the tele-

scope to produce a composite photo-
graph of the full moon which is made
up of more than 200 separate pictures.

Forty inches in diameter, the composite
picture shows details invisible to ordi-

nary photography methods. For ex-

ample, the rays of the crater Tycho
cannot usually be seen at full moon,
but are readily distinguishable with the

telescope employing the new Westing-
house tube.

Another advantage in getting a di-

rect view of the full moon, Gebel

Shown 1/18 actual size

How missile designers can use

HACKNEY deep drawing methods
Shown here are a few shapes, shells and missile components pro-
duced at production-line speed by Hackney Deep Drawing Methods.

They were designed to reduce weight without sacrificing strength,

save production or assembly time, and lower costs.

If you wish to consider Hackney Deep Drawing Methods, keep
in mind the following specifications and the fact that our engi-

neers are available for consultation at any time.

Shapes: Cylindrical, spherical, conical or tapered.

Capacities: From 1 quart to 100 gallons.

Diameters: From 3 inches up to 32 inches.

Depths: Up to 110 inches. Two half-shells are easily welded for

extra length or symmetrical design. Open ends can be closed by
spinning to give an entirely seamless cylinder.

Blank thicknesses: 16 gauge and heavier.

Wall thicknesses: For working pressures up to 5000 psi in smaller

diameters, up to approximately 400 psi in larger diameters.

Metals: Steel, stainless steel, nickel, aluminum, magnesium, cop-

per and many alloys.

Send sketch and details of your problems to our Engineering Department.

Pressed Steel Tank Company
Manufacturer of Hackney Products

1468 south 66th Street, Milwaukee 14, Wis. WHS
Branch offices in principal cities jj^^ffl

CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS
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missile electronics

ppointments at

the highest echelons to

holders of advanced degrees

in physics, mathematics,

electrical

and mechanical engineering

Litton Industries offers research appointments of

the highest order of importance to the nation's

defense and economic endeavors. Applicants must

have proven capability at the professional level for

contributions toward the advancement of knowl-

edge in the fields of computation, guidance, com-

munication, or control.

In the field of Space Research, appointments will

be made within the disciplines of astronautics,

bioastrophysics, basic physics, and hyperenviron-

mental testing.

These few men will have as their resources the skills

of any of a thousand people who are the life of the

electronic complex which is the Electronic Equip-

ments Division of Litton Industries. They will

command the most advanced computational instru-

ments as their tools, plus the only Inhabited

Space Chamber in the free world, plus engineering

and manufacturing facilities which produce com-
plete systems.

The locale is Southern California where both the

physical and intellectual climates are to be enjoyed.

Send a brief resume to G. L. Dawson, Litton Indus-

tries, Electronic Equipments Division, 9261 West
3rd Street, Beverly Hills, California.

LITTON INDUSTRIES
Electronic Equipments Division

points out, is the freedom from dis-

tortion that goes with photographing at

oblique angles. In the past, pictures

have had to be taken when the moon's

lighting was oblique so that shadows

would produce sufficient contrast.

The opto-electronic telescope oper-

ates essentially as a closed circuit

television system. Images picked up

through the telescope are transformed

into electrical impulses by the camera

tube, and are made visible on a cathode

ray tube after passing through a video

amplifier. Photographs are then made

from the face of the picture tube.

New RCA Unit Formed for

Advanced Research Studies

A new high-level scientific and

technical organization known as Ad-

vanced Military Systems has been

established by RCA to create and de-

velop new and advanced weapon sys-

tem concepts, Arthur L. Malcarney,

executive vice-president, RCA De-

fense Electronic Products, announced

recently.

Describing the purpose and func-

tion of Advanced Military Systems,

Malcarney said:

"The creation of modern weapons

in the new age of missiles and space

technology, has become more and more

a matter of conceiving and developing

intricate technical systems. These draw

upon our advanced scientific tech-j

nology and require the highest calibre

of engineering skill. In line with this

trend, and in view of its current re-

sponsibilities as a major contributor to

our national security, RCA has formed

Advanced Military Systems to 'spear-

head' studies leading to the creation of

new, complex and ever more effective

weapons systems.

"This group is the culmination of

many years of evolution in the field

of systems engineering at RCA. The;

philosophy of conceiving and delineat-

ing complex military systems has been

tested and proven on such programs

as Ballistic Missile Early Warning Sys-

tem, airborne fire control, long range

communications, and Land Based]

Talos.

"The objectives of the group will

be first to determine the need for]

specific types of systems to meet spe-j

cific requirements, and then to origi-

nate detailed proposals or 'blueprints'

upon which such systems may be based.

"We feel that the organization ofj

Advanced Military Systems, added to

the extensive scientific and technical

resources already possessed by RC
in its various divisions, will prove t

be of major importance to the ad
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vancement of our technology and the

maintenance of national superiority in

offensive and defensive weapons sys-

tems during the years to come."
Malcarney pointed out that the

new group will function in close co-

operation with all segments of RCA
engaged in defense work, including the

RCA Laboratories.

Lockheed Develops New
Energy Conversion Method

Sunnyvale, Calif., Nov. 17—

A

method for converting chemical energy
directly into electrical power, which
could make quite a change in conven-

tional propulsion systems, is in ad-

vanced development at Lockheed Mis-

sile Systems division laboratories.

L. Eugene Root, Lockheed vice

president and general manager of the

missile division, today described a "fuel

cell" on which Lockheed scientists are

working which has attained high effi-

ciencies in electrochemical conversion.

He said that Dr. Morris Eisenberg,

who is directing work on fuel cells,

"has repeatedly achieved in laboratory

experiments almost 100% of "fuel"

utilization and energy conversion effi-

ciencies of 70% or Better."

This compares with a steam engine

SCIENTIST IN Lockheed Missile Systems

division's electrochemical laboratory, dem-
onstrates how a fuel cell converts energy

directly into electrical energy to power
motor which spins plastic disc.

which has a conversion efficiency of

35 per cent and an internal combus-
tion engine which is even less efficient.

Eisenberg predicted that a fuel cell

which would "yield sufficient energy

for powering an auto or even a plane

could be developed within five years."

Eisenberg said some of the other
possible applications, both scientific and
commercial, include providing power
sources for:

Communications systems and
other internal equipment in a

spacecraft requiring a long-lasting

power supply.

Operation of scanning and re-

cording equipment in such scientific

space projects as lunar probes.

Comparing the fuel cell with the

lead acid battery, Eisenberg explained

that the basic difference is that in the

battery the active materials are inside

the case.

"In the fuel cell the electrochemical

fuel is stored outside so the compo-
nents of the cell are not consumed in

the electrode reactions," he said.

Energy produced by electrochemi-

cal reaction is measured in watt hours

per pound of total weight. An automo-
bile battery, for instance, yields between
8 to 10 watt-hours per pound.

By way of contrast, Eisenberg said,

a fuel cell presently being developed is

designed to produce 100 watt-hours per

pound and predicted that one of 300
watt-hours could be developed within

five years.

"Even a 150-watt-hour-per-pound

cell would produce enough energy to

power every type of aircraft or space-

LEVELING JACKS
and

LANDING GEAR
for Ground Support Equipment

Custom Designed by

BINKLEY
100,000-lb. capacity Binkley leveling jack on Thor

transporter-erector. Custom designed for Food Ma-
chinery and Chemical Corporation. Manually operated.

Precisely lifts and levels weights up to 18 tons.

Call or write for prompt, confidential attention to your problems!

Serving the transportation industry since 1933

MANUFACTURING COMPANY
Warrenton, Missouri

WEST COAST REPRESENTATIVE: Wolter Weyman Company Berkeley 10, Calif. THornwall 5-3990
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Republic is the worlds largest

STAINLESS STEEL.for heat resistance-TITANIUM

ALLOY STEELS. ..for high
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issile Metals

for weight reduction

strength

Many types of missile metals are required to meet the
severe demands of the space age. Metals to resist heat,

to reduce weight, to add strength. Production of these
flight weight rnetals is a Republic specialty.

Stainless steel protects missiles and rockets from
the searing heat of air friction. Titanium alloys offer

the highest strength-to-weight ratio of any construc-
tion metal. Republic produces both of these metals in

billets, hot rolled and cold finished bars, plates, sheets,

and strips.

Republic Alloy Steels are continuing to play a prom*
inent part in the development of operating and struc-

tural parts free from excess weight, yet tough and strong
to withstand shock, impact, strain, and vibration.

As rapid development in the missile field increases

demand for these high-strength, select formula steels,

Republic is keeping pace through research and new
production facilities.

Republic metallurgists and engineers will be glad

to work with your personnel in developing the most
advantageous use of Republic Stainless Steels, Titanium
and Alloy Steels. There's no obligation. Check and
mail the coupon if you would like a Republic specialist

to call at your plant.

REPUBLIC'S NEW HIGH STRENGTH POWDER, TYPE 6460, opens

the way for sinterings for highly stressed parts in aircraft

and missiles. Type 6460 can be used with existing operating

equipment. It provides a minimum tensile strength of 60,000

psi at 6.4 density as sinfered, and 100,000 psi heat treated.

Type 6460 maintains its dimensional characteristics after

sintering— less than .004 inches per inch shrinkage from die

size at 6.4 density. Available in production quantities up to

and including 12 tons, or multiples thereof. Mail coupon for

technical data sheet on Type 6460 Powder.

REPUBLIC

REPUBLIC STEEL CORPORATION
DEPT. MS-6298

1441 REPUBLIC BUILDING • CLEVELAND 1, OHIO

Have a metallurgist call.

Stainless Steel Alloy Steel Titanium Iron Powder

Send more information on:

Stainless Steel Alloy Steel Titanium Type 6460
Iron Powder

Name- -Title-

Company-

Address

City -Zone- -State.
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Fluoroflex-T {Teflon) hose for high pressure systems
now tested to the new Resistoflex standard of

250,000
impulses

instead of industry- recognized 100,000 cycles

dept. 180 RESISTOFLEX Corporation, Rose/and, a N. «7.

Circle No. 14 on Subscriber Service Card.
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America's Best Commercial and

Industrial Reference Directory

a MONUMENTAL work, magnificently
bound, absolutely UP TO DATE and com-
pletely different, is the SEARCHLIGHT
for all Export and Import Merchants,
Commission Agents Manufacturers' Rep-
resentatives, Buying Agents and Makers
or Producers of the 21 AMERICAN, 19
EUROPEAN and 30 Countries of AFRI-
CA, AUSTRALASIA, includes Cities in

AUSTRALIA, INDIA, FEDERATION OF
MALAYA, NEW ZEALAND, likewise the
SOUTHWEST PACIFIC, and other Coun-
tries in the MIDDLE and FAR EAST.

CIRCULATION: 30,000 copies

These 70 countries where M. G. G. has
had wide circulation for fourteen years,

constitutes the BEST and SELECT market
for the U. S. A., due to the fact that im-
ports from the U. S. A. are 63 times

GREATER than the remainder of the

countries of the world.

This will be a wonderful opportunity
for you to present your products to

the most outstanding and selective IM-
PORTERS of the Universe, and assures

to you a prompt and widespread pro-
motion if you advertise in «MAYER'S
GRAND GUIDE,.. Our N.° 9 issue

for the year 1959 is in process of ad-

vanced preparation and printing will

soon commence.
This highly recommended Guide is

printed on first class paper, and is

written in two languages: English and
Spanish.

. . . missile electronics

craft and to provide power for com-
munication in satellites and space ve-

hicles," he declared.

As to the possibility of the fuel cell

replacing the internal combustion en-

gine in automobiles, Eisenberg said it

would take only an 80 watt-hour-per-

pound cell to excite Detroit's automo-

tive engineers and designers.

Major advantages of the fuel cell,

according to Eisenberg, include long

operating life, adaptability to both

large and small-scale applications, no

noise or fumes and ease of maintenance

since there are few moving parts.

Miniature Tape Recorder

Stores 3 Million 'Bits'

Palo Alto, Calif.—A tiny rug-

ged tape recorder capable of storing

three million pieces of scientific data

as it travels through outer space, has

been developed at Lockheed Missile

Systems division's research laboratory

here.

Small enough to be held in one

hand, the unit answers the need for a

lightweight versatile communication

unit for scientific space missions.

Mark Siera, research scientist in

Lockheed's telecommunications depart-

ment, who developed the AMR- 100

(for Airborne Magnetic Recorder) said

it is a valuable piece of equipment for

lunar probes, manned and unmanned
spacecraft, and for interplanetary ve-

hicles.

It can record and store vital data

of the universe during long intervals

when an interplanetary spacecraft is

out of direct radio contact with the

earth and then transmit it at an ac-

celerated rate on a command signal

when the vehicle returns to within

range of the earth's listening posts. It

We still have a few copies available of the
1958 (N.° 8) edition. PRICE ONLY U.S. $10.00

Mr. JOSEPH MAYER, Casilla Correo N.° 1561

Publisher
BUENOS AIRES (Argentina)

We have a few locations open for REPRESENTATIVES
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R/M experience tells
in the

fabricating of TEFLON

can unload its accumulated informa-

tion in one-sixth the time it takes to

record it.

The recorder has survived simu-

lated rocket launches of 50 times the

force of gravity, the Lockheed scientist

said.

The compact unit, weighing only

eight pounds and measuring nine

inches long, five inches high and 4V4

inches wide, is one-third smaller than

existing recorders with the same capa-

city. It can function at unlimited alti-

tudes and in any position or axis.

An unusual Lockheed-developed

feature, now being patented, is an

easily changeable cartridge containing

a 600-foot endless loop tape which
records two tracks of information

simultaneously.

Data is accepted periodically on
command and reproduced at six times

the recording speed upon another

command.
"For instance," Siera said, "48

minutes of continuous recording can

be reproduced within eight minutes.

The tape can be started or stopped in

a fraction of a second, thereby keeping

wasted tape footage to a minimum."
The instant after the recorder un-

loads its data via telemetry to a ground
station, it is immediately ready to be-

gin storing new information.

Another feature of the device is

the low power input required to oper-

ate it. Fully transistorized, only 10

watts is needed for the entire elec-

tronics system. In addition, the system

is designed so that the power is turned

on only when the recorder is in actual

operation.

EIA Workshop to Cover

Proprietary Information

A one-day workship on proprietary

information will precede the Electronic

Industries Associations winter quarterly

conference in New York City Decem-
ber 2-4.

Sponsored by the association's

Patents and Copyrights Committee,
Military Relations Department, the

workshop will examine practical ap-

proaches for handling proprietary in-

formation under government contracts

to protect the contractor while meet-
ing the government's needs for second
source information, and adequate data

for maintenance and repair.

"Proprietary information and its

relation to work under government
contracts has been a difficult problem,"
said workshop chairman Elmer J. Gorn
of Raytheon. "Few companies appear
to have developed a practical set of
policies and practices which can serve

as a day-to-day guide."

The four-session workshop study

Years of research, experiment, testing

and manufacturing of "Teflon" prod-

ucts pay off for you at Raybestos-Man-

hattan. We know how to take full ad-

vantage of the unusual characteristics

of this remarkable substance.

There is hardly any aspect of the

extruded, molded, machined and bond-

able "Teflon" that R/M has not faced

up to and licked. We have the experi-

ence and the facilities to cope with

many of the crucial problems which

beset your industry—friction, extremes

of temperature, the corrosive effects

of potent new fuels, and the like.

These are the reasons why you
should come to R/M for all your
"Teflon" needs. R/M fabricates stand-

ard products such as covered flexible

"Teflon" hose, thin wall tubing, sheets,

tape, tubes and rods. Also parts and
components fabricated to your speci-

fications—and sheets, rods and tubes

in certified and stress-relieved grades

(X-ray films for sheets and rods are

available), and centerless ground rods

held to very close tolerances. Write for

free literature and more information.
* A Du Pont trademark

RAYBESTOS-MANHATTAN, INC.
PLASTIC PRODUCTS DIVISION FACTORIES: MANHEIM, PA.; PARAMOUNT, CALIF.

Contact your nearest R/M district office listed below for more information or

write to Plastic Products Division, Raybestos-Manhattan, Inc., Manheim, Pa.

BIRMINGHAM 1 •CHICAG031- CLEVEt AND 16 • DALIAS 26 • DENVER 16 • DETROIT 2 • H0UST0N1
LOS ANGELES 58 • MINNEAPOLIS 16 . NEW ORLEANS 17 • PASSAIC • PHILADELPHIA 3

PITTSBURGH 22 . SAN FRANCISCO 5 . SEATTLE 4 . PETERBOROUGH. ONTARIO, CANADA

RAYBESTOS-MANHATTAN, INC., Engineered Plastics • Asbestos Textiles • Mechanical Packings • Industrial Rubber

Sintered Metal Products • Rubber Covered Equipment • Abrasive and Diamond Wheels • Brake Linings

Brake Blocks • Clutch Facings • Laundry Pads and Covers • Industrial Adhesives • Bowling Balls
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SCIENTISTS & ENGINEERS
For our test facilities at

Vandenberg AFB and Point Mugu, Calif.

Lockheed Missile Systems Division's newest location is at Vandenberg

Air Force Base near Santa Maria, Calif. Santa Maria is approximately

halfway between Los Angeles and San Francisco, making either city an

enjoyable weekend trip. The climate and scenery here are superb. Fine

golf courses are available as is good surf fishing, and swimming in the

Pacific just 20 minutes away. It's an ideal location for working and living.

The Division is systems manager for such major, long-term projects

as the Air Force Earth Satellite, Q-5 and X-7; Army Kingfisher; Navy

Polaris IRBM and other important research and development programs.

It was honored at the first National Missile Industry Conference as "the

organization that contributed most in the past year to the development

of the art of missiles and astronautics."

Responsible, high-level positions are available for experienced per-

sonnel in the following:

Electronics B.S. in E.E. or equivalent, with experience in one or

more of the following: telemetry; instrumentation; radar and communi-

cations including radio, radio telephone and high speed teletype; VLR
trajectory tracking.

Flight Test Analysis B.S. required, M.S. preferred, in E.E. or

M.E. with strong background in statistical math and minimum 5 years'

experience in missile flight test planning and analysis, including knowl-

edge of command guidance, structural evaluation, destruct systems and

range safety.

Flight Test Evaluation Advanced degree required in A.E.,

M.E., E.E., physics or math with minimum 5 years' experience in one

or more of the following: technical control of missile systems tests;

analysis and evaluation of missile systems performance; preparation of

systems reports; missile flight test activities in blockhouse, countdown

and launching operational performance evaluation. Liaison with the

military is an important part of these assignments.

Flight Test Operations B.S. in A.E., M.E. or E.E. with 5

years' experience in missile flight test operations for blockhouse, count-

down and launching activities. Liaison with the military is an important

part of the assignment.

Theoretical Physics M.S. in physics required, Ph.D. pre-

ferred, with experience in space physics, or nuclear physics applications;

infrared and other detection methods, with ability to evaluate flight test

program effectiveness.

For Information regarding these and other related positions,

please write: Research and Development Staff, Dept. 2211, 962 W. El

Camino Real, Sunnyvale, California.

Lockheed
MISSILE SYSTEMS DIVISION

SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, VANDENBERG AFB, CALIFORNIA

CAPE CANAVERAL, ORIDA • ALAMOGOROO, NEW MEXICO

Circle No. 22 on Subscriber Service Card.

will deal with these aspects of the prob-

lem: a definition of proprietary in-

formation, headed by Robert V.

Faragher of RCA; an interpretation in

practical terms of the recently issued

Part 2 of ASPR IX (Technical data),

under Ben Edelman of Westinghouse;

preparation for contract negotiations

involving PI, headed by Roe McBurnett
of General Electric, and techniques for

monitoring the handling of proprietary

information within the contractor's

organization, headed by committee
chairman Gorn.

What the new Defense Education

Act will mean to the electronics in-

dustry will be detailed at a luncheon

December 3 by U.S. Assistant Com-
missioner of Education for Research,

Dr. Roy Hall.

The following legislation, due to

come before the new Congress which
convenes in January, will be taken up
by committees at the conference:

—The Saltonstall bill which would
extend the weapon system concept to

all large military systems and exempt
incentive fixed-price contracts from re-

negotiation. Questionnaires have gone
out to the members of the Systems
Management Committee to assess the

effect of the weapon system concept

on small business and its effect on
management efficiency.

—Indemnification legislation which
would permit the Defense Department
to insure its contractors against un-

usually hazardous risks. Although simi-

lar legislation was introduced in the

last session of Congress, it was not

reported out of committee in time for

action before adjournment.

—Renewal of the Renegotiation

Act.

Talos Shown in New York

at Electronics Exhibit

The supersonic, surface-to-air Talos

missile is the top attraction at a new
display of electronics developments
recently unveiled at RCA Exhibition

Hall in New York City.

The exhibit features both new major
defense and consumer electronic prod-

ucts. It includes a basic-relief map of

the 5,000-mile Atlantic Missile Range—
from Cape Canaveral to Ascension
Island in the South Atlantic, and a

miniature model of the FPS-16 missile-

tracking radar system.

Talos, built by Bendix Aviation Co.

is used on Navy warships.

The missile was hoisted by derrick

through an exhibition hall window,
in two sections: The booster, 10 feet

long and 30 inches in diameter, weigh-

ing 1,000 pounds is a solid fuel rocket
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which is jettisoned after propelling the

warhead section faster than a bullet.

The warhead section—is 20 feet long,

weighs 2,000 pounds, and when in use,

contains a 40,000-horsepower ramjet

engine.

Plasma Thermocouple

Developed at Los Alamos
A plasma thermocouple, which can

convert nuclear reactor heat directly

into electricity to power instruments in

artificial satellites has been developed

by the Los Alamos Scientific Labora-

tory. The new generator which has no
moving parts, is expected to be the

forerunner of a nuclear reactor-plasma

thermopile which would produce elec-

tricity through atomic fission.

Developers of the new generator,

who are currently working on tests

• COLD

'

BIMETALLIC THERMOCOUPLE

COLD '

PLASMA THERMOCOUPLE

SKETCHES SHOW the essential differ-

ences between two kinds of thermo-

couples.

for the thermopile, are G. M. Grover,

William Ranken, D. J. Roehling, E. W.
Salmi and R. W. Pidd, consultants to

the laboratory from the University of

Michigan. Theoretical analysis of the

plasma thermocouple was developed by
laboratory consultants, J. R. Reitz of

Case Institute and H. W. Lewis of the

University of Wisconsin.

The new thermocouple uses an
electric plasma-—a "fourth state of mat-
ter." While thermocouples usually use

two kinds of metal fused together, this

one uses only one. The other is re-

placed by the plasma, an ionized gas.

In addition to its use in satellites,

other applications include interplane-

tary propulsion and current for con-

sumer use.

ONE OF THESE4 PACIFIC

Accelerometers
CAN PROVIDE RELIABLE ACCELERATION

MEASUREMENT FOR YOUR OWN NEEDS!

Four basic Pacific Accelerometer types — already designed

and developed — can be used to meet practically any accelera-

tion measurement requirement! Send for complete data sheets!

HIGH ACCURACY POT
Single or dual potentiometer
pick-off and/or switches . . .

automatic caging mechanism.
A unique torsion-bar suspen-
sion and restraining system
provides very low hysteresis
with exceptionally rugged, long
life. Available in a wide variety

of G ranges. SER1ES 4202

HIGH ACCURACY AC OUTPUT
linear accelerometer designed
for high response systems
requiring AC signal. This unit

provides an accurate, large out-

put AC signal while maintain-
ing a high natural frequency
and low cross talk. Tempera-
ture compensated fluid damp-
ing provides exceptional
dynamic characteristics with-

out heater. SERIES 4204

LIGHTWEIGHT, MINIATURE
accelerometer combines a wide
flexibility of design and per-

formance characteristics with a
proven, high production instru-

ment. Potentiometer pick-off. .

.

wide selection of G ranges with
an operating range of — ± 1 G
to 0-±50 G.
SERIES 4201

NO CROSS TALK
due to uni-directional design
this instrument measures ac-

celeration in one direction only,

and cannot produce any out-

put signal from cross accelera-

tions. Pot pick-off . . . available

in a choice of many G ranges.

SERIES 4203

PACIFIC SCIENTIFIC CO.
P.O. BOX 22019 LOS ANGELES LUDLOW 3-1121

LOS ANGELES • SAN FRANCISCO • SAN
DIEGO • SEATTLE • ARLINGTON, TEXAS

REPRESENTATIVES:
Eostern U.S.

AERO ENGINEERING CO.

Canada
GARRETT MFG. CORP.
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what's it like to be a creative engineer at IBM?

Assignments now open include

MAGNETICS ENGINEER to design and analyze

magnetic core circuitry for use in advanced digi-

tal computers. Assignment entails application of

these circuits to logical connectives and systems.

Qualifications: B.S. or Advanced Degree in E.E.

or Engineering Physics and 2 to 5 years' experi-

ence with magnetic circuitry. Must be familiar

with fundamentals of non-linear magnetics and
have strong interest in logical circuit application

of magnetics.

PACKAGING ENGINEER to undertake develop-

ment and design of packaging techniques and

mechanical design of electronic equipment; to

investigate temperature effects on packaging; to

offer design support to computer, radar, and
inertial development groups; to analyze present

and proposed packaging design and recommend
improvements.

Qualifications: B.S. in E.E. or M.E. and experi-

ence or advanced knowledge in latest electronic

packaging techniques.

RADAR ENGINEER to analyze ultimate limits of

present techniques and develop new concepts of

providing topographical sensors for advanced air-

borne and space systems; to design airborne

radar pulse, microwave and deflection circuitry;

to analyze doppler radar systems in order to

determine theoretical accuracy and performance

limitations.

Qualifications: B.S. or Advanced Degree in E.E.

and 3 to 5 years' experience in radar systems

development, including display equipment and

circuits, control consoles, and doppler or search

radar design.

CIRCUIT ENGINEER to undertake advanced cir-

cuit design based on transistor-diode logic for

digital systems; to review new circuits for appli-

cation in digital control systems; to define bas

techniques for improving performance characte

istics; to participate in advanced analytical stu

ies associated with application of transist

circuitry to pulse and digital systems.

Qualifications: B.S. or Advanced Degree in

and 2 years' experience with pulse circuitl

transistor circuit design or digital techniques.

GROUND SUPPORT EQUIPMENT ENGINEER fl

assist in planning complete ground suppdj

equipment, including flight line, shop and depq

equipment, for an advanced airborne weapon

system. Must be experienced in development a

test equipment for automatic checkout of com

plex weapons systems, including computers

radar, and inertial equipment.

Qualifications: B.S. or Advanced Degree in EE

or related fields and 3 years' experience in devffl

oping ground support equipment.



A wide variety of exciting career opportunities awaits creative

engineers and scientists at IBM Owego in applying IBM's com-

puter technology to integrated B-70 bombing-navigation systems.

Test Equipment Engineer John W. Lloyd, describing his assign-

ments at IBM Owego, says: "Test equipment engineering is par-

ticularly stimulating when it's part of a project as new and impor-

tant as the B-70, sometimes described as a 'huge flying computer.'

Right now I'm coordinating the design of engineering support

equipment for an advanced digital airborne computer, part of the

B-70's bombing-navigation and missile guidance system. There's

a minimum of routine. In order to design test equipment you

must know—or learn—about the equipment to be tested; among

these are radar, servo systems, digital and analog computers, and

inertial guidance. I see my professional growth assured as IBM

continues to develop computers for airborne applications."

IBM is a recognized leader in the computer systems field. Its

products are used for both military and commercial work. You

will find ground-floor opportunities for professional advancement

at IBM Owego, where the "small-team" approach assures quick

recognition of individual merit. Company benefits set standards

for industry today, and salaries are commensurate with your

abilities and experience.

Ideally situated in rolling New York State countryside, Owego, in

the Binghamton Triple City area, provides an excellent environ-

ment for gracious, relaxed family living. Owego's proximity to

both New York City and the Finger Lakes offers a pleasant variety

of recreational opportunities.

CAREER OPPORTUNITIES IN THESE AREAS...
• Airborne digital & analog computers

• Ground support equipment

• Inertial guidance & missile systems

• Information & network theory

• Magnetic engineering

• Maintainability engineering

• Optics

• Radar electronics & systems

• Servo-mechanism design & analysis

• Theoretical design & analysis

• Transistor circuits

There are other openings in related fields to broaden your skills

and knowledge.

Qualifications: B.S., M.S. or Ph.D. in Electrical or Mechanical

Engineering, Physics, Mathematics—and proven ability to assume
a high degree of technical responsibility in your sphere of interest.

FOR DETAILS, just write, outlining background and interests, to:

Mr. P. E. Strohm, Dept. 604.
International Business Machines Corp.

Owego, New York

MILITARY PRODUCTS DIVISION

. . . missile electronics

Science Information Meeting

Explores Automation
Washington, D.C.—The problem

of the storage and retrieval of scientific

information was explored by specialists

from more than a dozen countries at an
International Conference on Scientific

Information, held in Washington, D.C,
November 16-31, under the sponsor-

ship of the National Academy of

Sciences—National Research Council,

National Science Foundation, and
American Documentation Institute.

Without convenient and rapid ac-

cess to data from previous research,

scientific progress is impeded. Under
ideal circumstances, all such data is

first published in full for workers in

the immediate field; then abstracted for

dissemination; indexed, codified, micro-

filmed or otherwise processed for stor-

age; and, finally, retrieved in library

search.

During recent years, however, the

outpouring of data has all but over-

whelmed the thin brigade of abstract-

ers, indexers and other information

specialists trained for the task. Quite

simply, more scientific information is

being produced that can effectively be

stored and retrieved, and that body of

information is said to be doubling every

ten years.

Since the nature and scope of the

problem was first examined formally

by the Royal Society of London in

1948 and Unesco in 1949, various solu-

tions have been offered—including

many ingenious proposals for the use

of mechanical and electronic aids in

the preparation of material for storage

and retrieval. Some of these methods

have already been put to use and were

described at the conference; others,

such as mechanical devices for trans-

lating and abstracting, are still in the

design or conjectural stages.

Although there is some controversy

over the most promising solutions to

the problem of storage and retrieval,

there is little disagreement about its

magnitude. At the present time, many
investigators find it less expensive to

conduct laboratory experiments anew
than to search for previously reported

data.

The conference program—which

had been three years in preparation

—

included discussions of the kind of

information scientists need, the effec-

tiveness of present-day systems for or-

ganizing information, intellectual and

mechanical problems encountered in

the development of new systems, the

search for a general theory, and finally

a consideration of the responsibilities

of government, professional societies,

universities and industry.
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Design of Airborne large special actuator
proved in rugged bush-line service

First installed on Otter aircraft some

five years ago, the Airborne R-652

special design actuator has been sub-

ject to almost every conceivable ex-

treme of bush-line operating conditions.

Yet despite bitter cold, intense heat,

wrenching, pounding and shock, it has

proved as rugged and reliable as the

Otter itself. Says De Havilland, "We

have used this actuator in aircraft all

over the world, from the Arctic to the

tropics, with very little service trouble."

The R-652 typifies Airborne's capa-

bilities in the design and development

of large special electromechanical ac-

tuators—rotary and linear. And where

requirements are not unique, we also

offer a line of modular-type actuators,

originated by Airborne to simplify

design and specification. Write or

phone for further information.

LINEATOR® • ROTORAC® • TRIM TROL® • ROTORETTE® ANGLgear® ROTOLOK

AIRBORNE ACCESSORIES CORPORATION
HILLSIDE 5, NEW JERSEY

Describes Airborne special
actuators and motors. Write
for a copy today.

Represented
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astrionics

by Raymond M. Nolan

Competition is getting hotter in the Dart replacement battle. Latest

word is that Vickers is flying 25 of their 891 missiles and several technicians

over so that evaluation can start. If the 891 is chosen, the only change
from the present bird will be in electronics. Circuitry will be redesigned

to use American transistors to ease maintenance problems.

Army Ordnance still says that the SS10 or SS11 will be the replacement,

but people close to the situation claim that these missiles would wind up
the same way as the Dart because "the Dart specification is impossible to

meet." Vickers does not claim that the 891 can fill the spec—but it will

do the job wanted—a lightweight hand-carried anti-tank missile, easy to

set up and simple to operate for its one-man infantry crew.

There is still another contender though—the German-developed Kobra.
Even though Pentagon officials say that the Kobra is "a dead item," don't

discount this entry. The control system which reportedly made the U.S.

shy away may be due for a change. Reports are that the Germans are

now dickering with Vickers for the rights to the 891 control system for

installation on the Kobra.

At any rate, it should be an interesting battle. But while it rages on,

no development work or planning for this important weapon is in progress.

It seems as though an early decision should be made if the new battle

mobility concept of the Army is to proceed along planned lines.

Dr. Nicolaas Bioembergen, professor of physics at Harvard's Cruft Lab
brought down the house at the recent NSIA ARDC-sponsored Molecular

Electronics Symposium when he showed a slide of the radio telescope at

the Naval Research Laboratory and said, "anyone who can afford a dish

like this, can't afford not to use a MASER with it."

Dr. Bioembergen also described a new traveling wave MASER de-

veloped by Bell Labs. Performance is: forward gain, 23 db; backward
attenuation, 29 db; tunable range, 5.8 to 6.1 kmc; bandwidth, 23 mc; and

a noise temperature of 8 degrees K. The MASER uses a low-chrome pink

ruby forward and a high-chrome red ruby backward with garnet slated to

replace the red ruby. Pumping is 100 mw at K-band with 0.1 mw into

the paramagnetic materials.

Another development reported was a ruby MASER working at 77

degrees K at the Royal Radar Station in Great Malvern, England. The
noise isn't too good, but is an improvement over existing systems.

However, Dean Harvey Brooks of Harvard's School of Engineering

stated in a talk on the same program that he did not see much possibility

in solid state MASERs at room temperature.

At any rate, you can expect to see more and more interest in molec-

ular electronics as various NASA and DOD space programs shape up.

It is generally conceded that it is far easier to use MASER's in the

receiving apparatus than to attempt building transmitters into the space

craft large enough to overcome galactic noise. Size and operating temper-

atures are a problem but can be overcome fairly easily in ground in-

stallations.

And another remark made at the recent Electron Devices Meeting in

Washington stands out, "We must examine all ideas very carefully, for the

idea which seems worthless today may be of absolutely no value a month
from now."

missiles and rockets, December I, 1958

MAGNESIUM?

STAINLESS?

CAN
WORK IT

HOUSINGS
COMPONENTS

SUB-
ASSEMBLIES

Kaman craftsmen are experienced in all

phases of aircraft techniques from the small

sub-assembly to the complete air-frame. They

are eminently qualified to make assemblies

controlled to rigid specifications from the

drawing to the finished product, complete with

installations. Much of their experience has

been with the aircraft metals and the so called

"hot" metals. Currently they are producing

housings for airborne electronics as a part of

several missiles and rockets programs.

Have you considered Kaman? Write for equip-

ment list and illustrated facilities brochure to

J. W. Marshall, Manager.

SUBCONTRACT DIVISION

THE KAMAN AIRCRAFT CORPORATION
BLOOMFIELD 9 CONNECTICUT

Circle No. 24 on Subscriber Service Card.
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Propulsion
specialists
Bell Aircraft Corporation offers you
outstanding high level positions in

the Propulsion Department of its

Space Flight and Missiles Division.

Experienced specialists are needed
to assume the responsibility for con-

ducting analytical and/or experimen-
tal investigations in specified fields as

related to advanced propulsion tech-

nology. These challenging and unique
positions offer you opportunities for

technical advancement as well as pro-

fessional and financial growth.

AEROTHERMODYNAMIC SPECIALIST
to work on supersonic aerodynamics,
boundary layer flow, heat transfer and
combustion problems. 5-7 years of ex-
perience related to supersonic inlet and
exhaust nozzle design including disso-
ciation effects required. Ph D desirable.

RAMJET SPECIALIST for preliminary
design, evaluation and selection of ram-
jet engines and components for ad-
vanced missile programs. MS degree
or equivalent plus 10 years progressive
and intensive experience in all phases
of ramjet engine research, design and
development desired.

TURBOJET SPECIALIST to assume
responsibility for preliminary design,
evaluation and selection of turbojet
engines and components for advanced
missile programs. MS degree or equiv-
alent plus 10 years progressive and
intensive experience in all phases of
turbojet engine research design and
development desired.

THERMOCHEMICAL SPECIALIST to deal
with transport properties of gases at
high temperatures, dissociation and re-
combination phenomena and rates, high
temperature gas and surface interaction
and boundary layer flows involving sub-
limation or combustion. PhD plus 5-7
years directly related experience desired.

SOLID PROPELLANT ROCKET ENGINE
SPECIALIST to engage in preliminary
design, evaluation and selection of solid
propellant rocket engines for advanced
missile programs. MS degree or equiv-
alent plus 10 years progressive and in-
tensive experience in solid propellants,
grain configuration, combustion and
hardware desired.

Salaries are commensurate with
your background. Living and
working conditions are excellent
and employee benefits outstanding.

Write:

SUPERVISOR, ENGINEERING
EMPLOYMENT, DEPT. U-62

BELL AIRCRAFT CORPORATION
BUFFALO 5, NEW YORK

SDace aae
if''

by Norman L. Baker
2

Decontamination for public pacification—Leading space medicine

scientists believe sterilization of lunar payloads is a waste of time and

current probes are only being made germ-free to "satisfy the public."

Dr. Hubertus Strughold, Research Advisor for the AF School of Aviation

Medicine, says there is only the smallest chance that earth microbes could

survive on the moon even in the slight traces of atmosphere that might

be trapped in the lunar craters. An ABMA scientist, agreeing with Dr.

Strughold, says that the rocket's skin would be completely sterilized by

the ultraviolet rays from the sun en route.

Venus or Mars will provide germ breeding ground—On the other

hand, payloads sent to the atmosphere-enveloped planets of Venus and

Mars will require maximum sterilization if we wish to protect any living

organism that may exist there. For instance, pneumonia and tuberculosis

germs, micro-organisms that subsist on carbon dioxide, would multiply at

a tremendous rate on Venus with its heavily loaded C0
2
atmosphere. The

entire organism population of the planet could be wiped out in a short

time if the organisms failed to produce antibodies fast enough or

strong enough to counteract the transplanted earth germs.

Moon a dead planetary body?—The recent report that a volcanic erup-

tion had occurred on the moon, by "highly able and professional" Russian

scientists, has brought conflicting reactions from leading astronomers.

British astronomers branded the report "nonsense" and are viewing it with

skepticism until two or more similar reports are made by astronomers

of other nations.

Russian discovery collaborated—Dr. Dinsmore Alter, former director

of Griffith Observatory, has collaborated the Russian discovery by report-

ing the presence of what he termed seeping gases on the floor of

Alphonsus crater, the one in which the volcanic eruptions was reportedly

photographed by the Russians. Alter added that an extensive series of

photographs he had taken revealed an obscuration on the western side

of the crater's 70-mile wide floor. Previously, most scientists have be-

lieved that all moon craters were formed by meteorite impacts.

Project Rotor

—

Sputnik III and its last stage launching rocket, regarded

as the most valuable and spectacular satellites put into orbit, are destined

to yield more invaluable data before their demise. The final stage rocket,

calculated to end its orbiting life about December 4, is the object of a new
study by the Research Station for Satellite Observation at the Harvard
College Observatory. The study will calculate motions of the satellite

about its own center of gravity. Now tumbling about its CG every 18.5

seconds, it causes two reflections of light, each about nine seconds long.

By measuring the increase in the time interval between the light flashes

as the satellite drops nearer the earth, precise measurements of the atmo-

sphere's density can be made. Project Rotor is investigating the angle

between the orbit at a particular moment, plus the tumble axis and the

angle through which the tumble axis precesses.
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Encompassing the latest in packaging

and reliability, Consolidated's new

MicroSADIC commutates and converts

up to 10,000 analog inputs per second.

Outputs are recorded on digital mag-

netic tape in pre-selected formats com-

patible with most computers and per-

equipment. Digitizing may be

in either bipolar binary, bipolar binary-

coded decimal, or unipolar binary-coded

decimal form. Completely transistor-

ized, the system is packaged in modular

' 'slices" for unusual flexibility. Write for

complete story in Bulletin CEC 3004-X6.

systems division Consolidated

Electrodynamics
300 N. Sierra Madre Villa, Pasadena, California

Offices in Principal Cities Throughout the World fCEC]

FOR EMPLOYMENT OPPORTUNITIES
with this progressive company, write

Director of Personnel.

The basic MicroSADIC
consists of a commutator,

digitizer, system

programmer, time

programmer, and digital

tape unit. All-transistor

circuitry on printed

boards results in low

power consumption and

trouble-free operation.

li
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Johns-Manville announces new MIN-KLAD Insulation

!

This one new product

answers 4 basic thermal

and mechanical requirements
r-
———— Asbestos-reinforced plastic

I

r-—— Min-K insulation

low conductivity

high heat capacity

plus erosion resistance

high strength

New Min-Klad insulation is engineered and molded to your design requirements.

Combines the capabilities of asbestos-reinforced plastic

with the dramatically low conductivity of MIN-K) insulation!

New Min-Klad insulation may well be

the most significant advance ever made
in missile and rocket insulation.

Developed by Johns-Manville re-

search scientists, Min-Klad is the only

product of its kind, a permanent lami-

nation of the missile industry's two most
effective high-temperature materials:

1) reinforced plastic and 2) J-M's
recently developed Min-K insulation.

Does more than plastic alone

Min-Klad gives the missile designer all

the advantages of high-temperature
plastic: Strength, toughness, rigidity!

Erosion resistance! High heat capac-

ity! Yet Min-Klad does more.

It also insulates . . . and with dra-

matic effectiveness! Its insulating ele-

ment is J-M's Min-K, an insulation with
thermal conductivity that is lower than
any other known insulation. Actually

lower than the molecular conductivity

of still air. And this conductivity
(already less than half that of the best

fibrous insulations) drops still further

with altitude. At 10 miles, for example,

it is decreased by as much as 40%, with

further decreases at greater altitudes.

Wide range of applications

Min-Klad offers the missile and rocket

designer a rich choice of heat-control

possibilities. It may be used for a part

that must insulate, yet have the struc-

tural advantages of plastic. Where re-

quirements call for a scuff- and erosion-

resistant insulating surface ... or for a
good adhesive bond between Min-K
insulation and other surfaces. Or, it

may be used to control high transient

temperatures! For high heat capacity

of asbestos-reinforced plastic combined
with the low conductivity and heat ca-

pacity of Min-K result in a product that

provides minimum heat transfer under
transient conditions.

Min-Klad is now being tested for ap-

proximately two dozen missile and
rocket designs. Why not investigate this

new material for your present thermal

requirements? Upon request, we'll be
pleased to send you a sample of the

material along with detailed technical

information. Write Johns-Manville,
Box 14, New York 16, New York. (Ask,

too, for information on Min-K insula-

tion and the new aviation insulation

brochure IN-185A.) In Canada: Port
Credii;, Ontario.

JOHMB-MAWVIUB

Johns-Manville DBlLODU C T S
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Vandenberg Readies for

First Missile Firings

by Robert Mount
Special m/r correspondent

Vandenberg AFB, Calif.—The
Air Force is virtually ready to begin its

countdown for the first ballistic missile

launching from the West Coast.

Eight launching stations in the Thor
IRBM complex at isolated Vandenberg

AFB in North Santa Barbara County
are more than 99% complete.

Ballistic Missile Division and Doug-
las Aircraft Co. are reportedly moving
quickly in preparation for the first four

launchings from the Strategic Air Com-
mand's first operational ballistic missile

site.

The first launch is expected in a

matter of days and the first West
Coast satellite launching, utilizing a

Thor vehicle is anticipated on Novem-
ber 30 or December 1. This may be

a test version of WS-117L, although

a December 19 date is rumored.
In addition, the three pads in the

initial Atlas complex are 94% com-
plete, indicating an operational capa-
bility will be achieved for ICBM
launchings in the very near future.

• Titan pad progressing—Comple-
tion of a second Atlas complex is ex-

pected by mid-spring. The Atlas and
Thor complexes represent initial con-
tracts of over $18.5-million. Comple-
tion date of the first Titan pad, now
well along in construction, is indefinite.

Before January the Air Force ex-

pects to have let $62-million of the esti-

mated $100-million cost of initial con-
struction.

The Thor guidance facilities have
already been completed and the $1.6-

million oxygen plant is 97% complete.

Underground communications facil-

ities for the Atlas-Thor complexes are

96% complete. The guided missile

maintenance and assembly facilities

costing $1.7-million are 99% complete,

along with roads to the Thor complex.
The Thor pads can be considered ready
to do business.

Basic construction was completed
by the U.S. Corps of Engineers last

month when their facilities were turned

over to the Air Force for technical

completion and final check out.

As soon as the first Thor launching

is complete the Air Force can look

forward to the beginning of intensified

training of missile men by the First

Missile Division at Vandenberg.

• RAF in training—Some 160
Royal Air Force personnel and about

50 USAF missile men are already in

training, although their work is pres-

ently heavily weighted with blackboard

rather than practical field instructions.
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PH0T0C0N

I ELECTRO-MAGNETIC
'

COUNTERS

—compact, reliable units for
telemetering readout and control

These Photocon counters add and/or subtract electrical pulses at speeds up
to 20 counts per second. Each digit on each wheel has a contact, for remote
indication or control. Counters available with precision resistors mounted
between contacts. Counter provides an analog or digital output.

High accuracy —there is no gain or loss of counts over a life of 10,000,000
counts. A balanced armature insures accurate counting during severe
vibration.

High reliability —contacts are made from precious metals to eliminate con-
tact noise. Wearing parts are built of Nylon for long life.

Small size— only 1%" high x 3V2 " wide x 3%" deep. Weight is only
22 ounces. Available in 3-, 4-, and 5-digit counters ... also in shaft-driven
models. Units can be preset, and hand reset. Write for literature on
Photocon Model MCP-1005.

PHOTOCON RESEARCH PRODUCTS
421 North Altadena Drive, Pasadena, Calif.

A Complete Line of Electro-Mechanical Counters and Digital Clocks

Circle No. 28 on Subscriber Service Card.
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Hi

no

valve

or contrc

problem

too complt

for

Whittake

engineer

TELECOMPUTING CORPORATION
915 N. Citrus Avenue, Los Angeles 38, California

DiVISfONS AND SUBSIDIARIES

OF TELECOMPUTING CORPORATION

BRUBAKER ELECTRONICS

An R&D leader in the field

of ground and airborne

IFF components, test

& checkout equipments—
IFF systems analysis-

Air Traffic control

systems-radar beacontry

detection equipments.

WG
©

WHITTAKER GYRO

Leaders in electrically

driven and spring-wound

free gyros, rate and

floated rate gyros for

missile systems-rate of

roll, pitch, and yaw
indicators for manned
aircraft— bank and turn

indicators.

DATA INSTRUMENTS

Pioneers in equipments

for fast and accurate

analysis of test data, with

automatic recording on

punched cards, tapes,

or printed lists-for

aircraft, missile, industrial

and scientific uses.

ENGINEERING SERVICES

Currently engaged in

reduction and analysis

of flight test data

generated by daily missile

firings at Hollman Air

Force Base, White Sands

Proving Grounds

Integrated Range.

WHITTAKER CONTROLS

The largest developer and

builder of custom-built

high-performance

hydraulic, pneumatic, and

fuel valves, controls, and

regulators for advanced

missile, aircraft, and

industrial applications.

NUCLEAR INSTRUMENTS

Designers and builders

of high quality, reliable

equipments for prelaunch

checkout and testing of

nuclear special weapons.
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WHITTAKER CONTROLS
OFFERS THE INDUSTRY'S
TOP FACILITIES FOR:

Research and Development

Prototype Production

Performance Testing

Environmental Testing

Field Testing

Quantity Manufacture

These facilities,

together with the

industry's

most resourceful and

competent engineering

and technical personnel,

are at your disposal,

to solve your

most exacting hydraulic,

pneumatic, and fuel valve

and control problems.

Put them to work today.

Write, wire or phone:

Arthur C. Cocagne,

Director of

Field Engineering,

Whittaker Controls,

a Division of

Telecomputing Corporation,

915 North Citrus,

Los A ngeles, California.

Phone-HOllywood 4-0181.

Field offices —
Indianapolis,

Atlanta, Seattle,

Wichita,

Washington, D.C.,

Hempstead (Long Island), N.Y.



. . couple it . . . turn it on . .

.

with a Wickers, "packaged" unit

power is instantly available to operate
your missile-support system

Fast and easy installation is an impor-
tant advantage of these "packaged"
hydraulic power and control systems
by Vickers. It saves time at the missile

site — keeps "on-the-spot" labor
charges low. That's important! Yet
this fast installation is only one of the
benefits you get with these factory-
built power packages.

Save Design Time — Since 1932
Vickers has custom designed hydraulic
power packages. Thus, we know how
to avoid "false starts" and can de-
velop highly efficient units in a hurry.

Eliminate Mismatching — Each
power package contains compatible,
balanced components all produced by
Vickers. There are no hybrids— there
is no need for "force fits".

Save Space — Units are surpris-
ingly compact, yet all components are
easily accessible. Solid steel drilled

manifolds reduce piping and space.
Components, lines and connections
are kept to an absolute minimum.
Simple Field Adjustment — The
building-block concept is followed to

give component interchangeability,

servicing ease and quick location of

any malfunction. All components are

individually tested; complete power
units are pretested before shipment.
Insure Predictability — Vickers
designs and builds systems which meet
the most rigid performance specifica-

tions including predicted ambient
temperature, weather and other con-

ditions.

Reduce Field Inventory — As far

as possible, units are designed with
components that are commercial
"shelf" items. Inventories of ware-
house stocks can be kept low because
of component and part interchange-

tfow^'ar advanced is your proj-
ect? if it is in the design and de-
velopment stage, we can immediately
place a team of hydraulic specialists

in your plant to work with your en-
gineers. If it is in the "breadboard"
stage, let us give you an alternate pro-

posal. On many applications we have
suggested much improved power units

at attractive production-line prices.

Write for Bulletin 5303
"Vickers Oil Hydraulics for Missile Systems'

O Q
?

00

VICKERS INCORPORATED
DIVISION OF SPERRY RAND CORPORATION

Marine and Ordnance Department
WATERBURY 20, CONNECTICUT

Hydraulic Products
for Marine
and Ground Defense
Applications

DISTRICT SALES OFFICES: DETROIT, MICH. • EL SEGUNDO, CALIF. • MEDIA, PA. • SEATTLE, WASH. • WASHINGTON, D. C
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Decision Expected Soon

on U.K. Space Program

London—A committee of the Roya]

Society, equivalent to the U.S. Na-
tional Academy of Sciences, is advising

the U.K. government on the feasibility

of establishing a British spaceflight

program, and to investigate projects

which might be undertaken with satel-

lites and probe rockets.

Speculation that an announcement

was imminent concerning the govern-

ment's decision on such a program was

denied at the opening of a discussion

meeting on space research held here,

and indications were that a firm deci-

sion has not yet been made.

Immediately following the meeting,

a charter, rules of procedure and plan

of organization were drawn up for the

International Committee on Space Re-

search, subject to approval by the

International Council of Scientific

Unions. It was reported that the Inter-

national Committee, at its first meet-

ing, had reached agreement that any

country would be allowed to carry out

space experiments using American or

Soviet satellites (m/r, Aug. 18, p. 33).

Applications by foreign scientists to

put their equipment aboard satellites

would be decided on merit by the com-

mittee, and the equipment placed

aboard the particular satellite consid-

ered most suitable. The Soviet scientist

reportedly insisted that details of their

lockets and methods of launching

remain secret.

During the meeting itself, Prof. S.

Chapman, formerly of Oxford Uni-

versity, advanced the theory that the

sun's corona extends beyond the earth

and that its temperature in the region

of the earth's orbit was around 220,-

000°C. This, according to Prof. Chap-

man, was the source of heat flowing

downward into the upper atmosphere,

and the earth was in effect a cold spot

in a hot gas. The theory was supported

by recent findings that temperature gra-

dients in the upper atmosphere are

several times steeper than believed.

New Missile Ship

Ready on West Coast

Port Hueneme, Calif.—The mul-

ti-million dollar experimental and train-

ing missile ship King County has joined

the growing fleet of special Navy ves-

sels assigned to the Pacific missile

range.

The King County is in Port Huene-
me Harbor near Point Mugu. She is a

converted LST carrying a mockup of

the Regulus 11 and the conning tower,

launcher, television cameras and a

hangar for the Halibut and her sister

submarine, Grayback.

missiles and rockets, December I, 1958

new techniques match TEFLON

to missile needs

Don't underestimate the possibilities of du Pont Teflon as

fabricated, today, by United States Gasket Company. Peren-

nial pioneers and leaders in advanced techniques of manufacture

and application of Teflon T.F.E. fluorocarbon plastics-

recent U.S.G. developments bring an entirely new conception

of the scope of usefulness of this remarkable material in the

missile field. One example— "Fusion welding" of Teflon T.F.E.

has broken through the limiting size barrier of fluorocarbon

plastic structures. Another example— "filled" Teflon is pro-

viding materials with particularly desired characteristics not

possessed by the virgin material—new qualities "custom-

tailored" to specific use requirements.

United States Gasket Company engineers invite the oppor-

tunity of applying the latest Teflon techniques for the

solution of your design problems.

For prompt service, contact one of The Garlock Packing Company's

30 sales offices and warehouses throughout the U.S. and Canada,

or write

United States Gasket Company
Camden 1, New Jerseyu nited
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MB- designed vibration

test systems give

high performance table motion

It's System Performance that counts most in vi-

bration testing.

Whole purpose of a vibration test system, large

or little, is to subject specimens to motions that

simulate service conditions as closely as possible.

Such motion gives you reliable information on
vibratory response and performance of struc-

tures, products, components. It helps reduce risk

of malfunction or failures in the field.

But many factors contribute to this motion.
Among them: force output and characteristics

of the exciter; ample and undistorted power sup-
ply to meet all shaker-plus-specimen load
relationships; meticulous matching of compon-
ents in the entire system from input signal to

output at the shaker table.

INTEGRATED SYSTEM OFFERS OPTIMUM RESULTS

As the manufacturer of complete systems, MB
intimately knows the operational needs of shaker,
builds amplifiers and controls around those needs.
Each MB system is integrated toward the highly

desired end result . . . delivering optimum per-

formance at the shaker table for present and
future needs.

The largest field service organization in vi-

bration testing is ready to help you achieve that

result. For latest information, call on MB.

HIGH FORCE HIGH PERFORMANCE SYSTEM

Shown above is a typical MB test system. It in-

cludes a Model C70 7000 pound force vibration

exciter fit for environmental testing chambers.

The MB T996 amplifier is rated at 50KVA output

and can handle the most adverse reactive shaker

loads for broad-band sine wave and random motion

testing. The T68MC control console is easy to use,

also provides automatically cycled testing. The T88
console expands system for complex motion work.

Send for Bulletin 470 which gives detailed speci-

fications on the high performance available from
this system; and from others to 25,000 pounds force.

largest producer of complete systems for vibration testing

MB manufacturing company Nl
A Division of Textron Inc.

055 State Street

New Haven 11, Conn.
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project:

when and where
DECEMBER

American Society of Mechanical En-
gineers, Annual Meeting, Hotels

Statler-Hilton and Sheraton-Mc-

Alpin, New York, N.Y., Dec. 1-5.

Third EIA Conference, Reliable Elec-

trical Connections, Dallas, Texas,

Dec. 2-4.

Institute of Radio Engineers and
American Institute of Electrical

Engineers, Second National Sym-
posium on Global Communica-
tions, Colonial Inn, St. Petersburg,

Fla., Dec. 3-5.

Eastern Joint Computer Conference

and Exhibit, Bellevue-Stratford

Hotel, Philadelphia, Pa., Dec. 3-5.

Institute of Radio Engineers, Ninth Na-
tional Conference, Professional

Group on Vehicular Communica-
tions, Hotel Sherman, Chicago,

111., Dec. 4-5.

Plas-Tech Equipment Corp., Sympo-
sium on High Speed Testings,

Sheraton-Plaza Hotel, Boston,

Mass., Dec. 8.

Mid-American Electronics Convention,

sponsored by Kansas City Section,

Institute of Radio Engineers, Mu-
nicipal Auditorium Arena, Kansas
City, Mo., Dec. 9-11.

American Astronautical Society, Fifth

Annual Meeting. Hotel Statler,

Washington. D.C., Meeting will

be held in conjunction with the

125th Annual Meeting of the

American Assn. for the Advance-
ment of Science, Dec. 27-30.

JANUARY
Reliability and Quality Control in Elec-

tronics, Fifth National Symposium,
Bellevue-Stratford Hotel, Philadel-

phia, Pa., Jan. 12-14.

Fifth Annual Radar Symposium (clas-

sified), Rockham Bldg., University

of Michigan, Ann Arbor, Mich.,

Jan. 27-29.

Society of Plastics Engineers, 15th An-
nual Technical Conference, Hotel

Commodore. New York, N.Y.,

Jan. 27-30.

Armour Research Foundation, Fifth

Annual Midwest Welding Confer-

ence, Illinois Institute of Tech-
nology, Chicago, 111., Jan. 28-29.

FEBRUARY
Society of the Plastics Industry, 14fh

Annual Technical and Manage-
ment Conference, Edgewater

Beach Hotel, Chicago, Feb. 3-5.

1959 Solid State Circuits Conference,

Institute of Radio Engineers' Pro-

fessional Group on Circuit Theory,

American Institute of Electrical

Engineers' Committee on Elec-

tronics and the University of

Pennsylvania, Philadelphia, Pa.,

Feb. 12-13.

FUELING MISSILES — FASTER

FRI develops successful automated hookup and
couplings for fast LOX and fuel transfer

Here, the problem was 5-fold. (1) Develop a flex-

ible coupling for automated hookup. (2) Prevent

leakage. (3) Protect vital internal parts from icing.

(4) Provide high flow with minimum pressure drop.

(5) Keep weight to a minimum.

Flight Refueling, Inc. solved it. The long exper-

ience of Flight Refueling, Inc. in developing, testing

and manufacturing lightweight aerial systems, and

the recent experience of designing components for the

transfer of hydrocarbon fuels, LOX, H2O2, N2, mer-

cury and other nuclear reactor coolants, as well as

heated gases, has resulted in the successful comple-

tion of many unusual projects.

If you are concerned with fast fluid transfer, re-

member this—FRI has the engineering imagination

to design complete lightweight systems, and manu-
facturing facilities to produce in quantities such

components as valves, couplings, nozzles, fittings and

portable tanks. Write for literature.

I
FRIENDSHIP INTERNATIONAL AIRPORT • BALTIMORE 3, MD.

Weit Coast Representative : William E. Davit, Box 642, Inglewood, Calif.

missiles and rockets, December I, 1958
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Lngineering problem:

Pressure-tight fastening of transit cases

The solution:

A specially modified

Applied Design Company

engineers worked with

Simmons to develop this successful

LINK-LOCK application

Simmons LINK-LOCK, with design modifica-

tions developed in cooperation with the Engi-

neering Department of Applied Design Com-
pany, Buffalo, New York, resolves special

closure requirements in rigidly specified transit

cases like the aluminum equipment container

shown.

Here, the bowed LINK-LOCK engagement
blade provides the double advantage of main-
taining constant fastener pressure and permit-

ting considerable mounting tolerance. This con-

tainer is just one of many important products

in which Applied Design specifies standard and
special Simmons Fasteners.

Here's why LINK-LOCK is ideal for use on
military cases produced to exacting specifica-

tions as well as on inexpensive commercial con-

tainers:

• Impact and shock resistant (positive-locking)

.

• High closing pressure with light operating

torque . . . insures pressure-tight seals where
required.

• Available in 3 sizes, for heavy, medium, and
light duty.

• Compact design . . . lies flat against case even
when unlocked.

• Opening and closing by wing-nut, screwhead,
or hex nut.

• Flexible engagement latch design . . . can be
varied to suit different conditions.

Also available: Spring-Loaded LINK-LOCK.
Ideal for the less expensive containers where
costs won't permit precision production. Spring
provides take-up to compensate for set in gas-

keting, irregularities of sealing surfaces, and
mounting inaccuracies.

SEND TODAY for the Simmons Catalog for

complete information and engineering data on
LINK-LOCK and other Simmons Industrial

Fasteners. Engineering service is available; out-

line your particular fastening problems. Sam-
ples on request.

LINK-LOCK

Twelve special loop-blade LINK-LOCK fasteners are used in this

aluminum transit case designed by Applied Design Company.

Standard No. 2 LINK-LOCK (Medium-Duty). Available with screw-

head, wing-nut as shown, or hex nut.

SIMIVIONS
FASTENER CORPORATION

1791 North Broadway, Albany 1, New York
QUICK-LOCK • SPRING-LOCK . ROTO-LOCK • LINK-LOCK • DUAL-LOCK • HINGE-LOCK

See our 8 page catalog in Sweet's Product Design File
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contract awards
ARMY

By the Department of the Army:

$1,570,000—C. H. Leavell and Company of El Paso, Texas

for construction of Nike-Zeus developmental facilities at

the White Sands Missile Range in New Mexico.

By U.S. Army Ordnance District, Los Angeles, Pasadena, Calif.:

$140,000—North American Aviation, Inc., Canoga, Park, Calif.

for design and development and $194,000 for rocket

engines.

By Purchasing and Contracting Division, White Sands Missile

Range, N.M.:

$58,288—Nems Clarke Co., Division Vitro Corp. of America.
Silver Spring, Md. for crystal controlled telemetry receiv-

ers and components.
$25,800—Sperry Gyroscope Co. Division, Sperry Rand Division,

Great Neck, N.Y. for klystron tubes.

By the Office of the District Engineer, U.S. Army Engineer

District, Baltimore, Corps of Engineers, Baltimore 3, Md.:

$129,500—Keane Construction Co., Inc., Fort Lee, N.J. for

special conversion for Nike-Hercules, Sites BA-18D-CL.
BA-30D-C1 and BA-79D-C1, Maryland, consisting of new
8,000 gal. underground oil storage tank; elevator pump
unit; government-furnished structural modifications to

elevators, including locking bar supports, bolster, launch-

ing pad support, deck support beams, portland cement con-

crete pavement; security fencing and lighting.

By U.S. Army Ordnance Missile Command, Redstone Arsenal,

Redstone Arsenal, Ala.:

$29,892—Scintilla Division, Bendix Aviation Corp., Sidney,

N.Y. for electrical connectors.

$25,982—Rome Cable Corp., Rome, N.Y. for guided missile

test facilities.

$33,146—Wiancko Engineering Co., Pasadena, Calif, for pres-

sure pickups with varying ranges.

By U.S. Army Signal Supply Agency, Philadelphia, Pa.

$99,175—Cornell University, Ithaca, N.Y. for research work
for 12 months to conduct a program of investigation and
analysis of electron tube field failures.

$81,728—Varian Associates, Palo Alto, Calif, for research
work for nine months covering a study of molecular and
atomic resonance devices.

$59,822—United Research, Inc., Cambridge, Mass. for research
and development work for AVi months on wind shear
measurements.

$950,000—Rheem Manufacturing Co., Aircraft Div., Downey,
Calif, for redirection of work to be performed under the
contract in the manufacture of 15 surveillance drones.

$95,413—Hi-Q Division Aerovox Corp., Olean, N.Y. for re-

search and development work for 18 months on transistor

temperature compensation capacitors.
$75,382—Radio Corp. of America, Harrison, N.J. for research

study of electron tube materials, gases, and getters, for 12
months.

$96,549—Western Electric Co., Inc., New York, N.Y. for 12
months study to continue investigation of lutra-precise

quartz crystal controlled oscillators, quartz crystal res-
onator.

By U.S. Army Ordnance District, Philadelphia, Philadelphia,
Pa.:

$185,240—Western Electric Co., Inc., New York, N.Y. four
contracts for Nike spare parts and components.

$17,961—The Trustees of the University of Pennsylvania, Phila-
delphia, Pa., for determination of local magnetic fields and
nuclear magnetic moments.

NAVY
By Supply Officer, U.S. Naval Gun Factory, Washington, D.C.:

$77,628—Vickers, Inc., Waterbury, Conn, for repair parts, mis-
sile feeder MK 9-0, Handling BW-1 missile, hydraulic and
electrical equipment for parts list R-23976-1.

$90,455—Vickers Inc. Electric Products Div., Saint Louis, Mo.
for amplifiers, reactors, transformers, etc., to be used as
spare parts for missile-launching system.

$74,110—Associated Steel Co., Houston, Texas for stainless
steel tubing various sizes for missile launcher MK 11-0
PML 12, 81,621 ft.

Bristol miniature pressure switch
features ultra-reliable precision pressure element.

Exclusive design provides outstanding resistance to

shock, vibration, acceleration and overpressures.

These Bristol miniatures, widely proved in modern aircraft,

are designed for switching electrical circuits in response to

pressure changes in air, fuels, lubricants, hydraulic fluids,

other gases and liquids.

Bristol's specially designed Ni-Span element is silver

brazed to the stainless steel base assuring greater reliability

than ordinary soft-soldered construction. Result: accurate,

reliable, repeatable performance in any position, at tem-
peratures from —65° F to +250° F, and under Mil Spec en-

vironmental requirements.

Write for Bulletin AV2010 on Bristol Miniature Gage and
Absolute, Adjustable and Differential Switches. The Bristol

Company, Aircraft Components Division^ 173 Bristol Road,
Waterbury 20, Conn. b.aa

Normal Working Range — to 100 psi absolute, gage, or

differential

Burst Pressure — exceeds 250% of normal working pres-

sure

Electrical Ratings — 5 amp at 125 v, 60 cycle, inductive

or resistive

4 amp at 30 vdc resistive

2.5 amp at 30 vdc inductive

Dielectric Strength — 500 v rms between terminals and

from terminals to case (MIL-S-8801)

Life at Rated Electrical Load -40,000 cycles at 125 vac

25,000 cycles at 28 vdc

High Temperature Exposure & Operating—
(MIL-S-8801) 250° F

Low Temperature Exposure & Operating —
(MIL-S-8801) -65° F

Shock, 30 g, 3 axes — (MIL-S-8801) no change
Vibration — (MIL-S-8801) no contact chatter, no switch

damage
300-600 cpm at 0.050" d.a.-set point change-none

operating differential change-none
600-4500 cpm at 0.036" d.a.-set point change-'A psi

operating differential change-Vi psi

4500-30,000 cpm at 10 g-set point change— Vi psi

operating differential change— Vz psi

Diameter-1-5/16

BRISTOL FINE PRECISION INSTRUMENTS

FOR OVER 69 YEARS
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EMPLOYMENT
Engineers-EE, ME, Physicists

PROFESSIONAL CHALLENGE

AWAITS YOU AT ANY POINT

ALONG THE RF SPECTRUM
At General Electric's Light Military Electronics Department

By designing across the entire elec-

tromagnetic spectrum, Light Mili-

tary displays diversification that is

unique in the industry.

It takes a versatile engineer to

answer the challenge projected by
this type of diversity — one who can

move freely across his discipline,

exposing himself to unfamiliar
problems and exploring new ideas

with colleagues in the advanced

areas of electronics.

But equally important, Light
Military's diversity demonstrates a
characteristic of high significance

to engineers seeking long-term fu-

tures — stability.

A unique combination of these

two factors — diversity and stability

— provides the formula for unusu-

ally rewarding careers at Light
Military Electronics Department.

We are particularly interested in talking to people capable of
circuit design and systems analysis in the following fields:

POLARIS MISSILE GUIDANCE - ELECTRONIC COUNTERMEASURES PROGRAMS
- SURVEILLANCE & FIRE CONTROL RADAR - DIGITAL TECHNIQUES - DISPLAY
DEVICES - NAVIGATION EQUIPMENTS - MICROWAVE DEVICES - TRANSISTOR
TECHNIQUES - RELIABILITY

Also Mechanical Engineers interested in the following fields:

ELECTRONIC PACKAGING - SHOCK & VIBRATION - EQUIFMENT CONFIGURA-
TION - HEAT TRANSFER - MECHANISMS

Also openings in ADMINISTRATIVE ENGINEERING - TECHNICAL WRITING

GENERAL ELECTRIC
Forward your resume in confidence, or simply fill out and mail this coupon.

Mr. Richard C. Kimm
General Electric Company
Light Military Electronics Department
French Road, Utica, N. Y.

I am interested in professional career opportunities at Light Military.

Home Address-

City -Zone State-

.Degree (s)_

Year (s) Received-

technical areas:_

I am particularly interested in the following

(U. S. citizenship required) 43-WY

STEEL FABRICATING

COMPANY
AVAILABLE NOW

FOR

LEASE, MERGER, OR SALE
•

This prominent Southern California

Company has had an excellent reputa-

tion as a leader in its field (for more

than 50 years) as a quality manufac-

turer of many types of products and

equipment for industry, contractors,

and defense.

If your product is made of steel, alu-

minum, or other metals, do not fail to

examine this unusual opportunity to

acquire a first class company or plant

facility.

Can lease facilities only; exchange

stock; merge; sell assets; or manufac-

ture products to your specifications.

Write: Mr. Robert W. Eberle

712 South Spring St.,

Los Angeles, California

Circle No. 30 on Subscriber Service Card.

How To Get Things Done

Better and Faster

BOARDMASTER VISUAL CONTROL
Gives Graphic Picture—Saves Time, Saves

Money, Prevents Errors

M" Simple to operate—Type or Write on

Cards, Snap in Grooves

•fe Ideal for Production, Traffic, Inventory,

Scheduling, Sales, Etc.

>V Made of Metal Compact and Attractive.

Over 300,000 in Use

Full price $495° with cards

FREE
24-PAGE BOOKLET NO. JC-30

Without Obligation

Write for Your Copy Today

GRAPHIC SYSTEMS
55 West 42nd Street • New York 36, N. Y.

Circle No. 31 on Subscriber Service Card.
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ANUFACTURER'S AGENTS

WANTED

... by Michigan producer of air-

and vacuum-melted, high-temper-

ature and specialty alloys —
primarily for aircraft and missile

applications. Sheet, wire and
bar stock forms. Reply with

information on experi-

ence, present products,

area and type of

company served.

Write Box 121,

Missiles & Rockets Magazine,

1001 Vermont Ave., N.W.,
Washington, D.C.

ENGINEERS
for a

U. S. GOV'T AGENCY
in

WASHINGTON, D. C.

AERONAUTICAL — $8,810-$10,130 —
Three to five years experience with
airplane manufacturers; one who has
planned or supervised installations of
jet engines. Will also consider Jet
engine design experience. Position in-
volves analysis of research and de-
velopment.

MISSILE ENGINEER—Approx. $11,-
000—Experience in general planning
and execution of guided missile flight
test programs including requirements
for facilities, communication, instru-
mentation, data reduction, number
and frequency of tests.

RESEARCH ENGINEER— $10,000-
$11,000—Experience in the general
planning and development of air de-
fense missiles, ballistic missiles or
space research programs.

Please send resume to:

P. O. Box 7118 Apex Station

Washington, D. C.

AN FITTINGS & HARDWARE
Stainless, Aluminum, Brass, SteeL All sizes

—

immediate delivery from world's largest shelf stock.
Buy direct from manufacturer. Lower prices

—

Quicker service. Send for free wall charts showing
complete line of AN & MS fittings and hardware.
We also machine parts to your own special print.

COLLINS ENGINEERING CORPORATION
9050 Washington Blvd., Culver City, California-

Advertising correspondence should be
addressed to Advertising Sales Manager,
Missiles and Rockets, 17 East 48th Street,
New York 17, N.T.

REGIONAL OFFICES:
New York City: 17 E. 48th St., New York

17. Edward D. Muhlfeld, Advertising
Sales Manager; P. B. Kinney and G. T.
O'Mara, regional adv. mgrs. Phone:
PLaza 3-1100.

West Coast: 8943 Wllshlre Blvd., Beverly
Hills, Calif. Fred S. Hunter, manager:
Walton Brown, regional adv. mgr.;
James W. Claar, regional adv. mgr.
Phones: BRadshaw 2-6561 and Crest-
view 6-6605.

Chicago: 139 N. Clark St., Chicago 2, 111.

George E. Yonan, regional adv. mgr.
Phone: CEntral 6-5804.

Cleveland: 244 Hanna Bldg., 1422 Euclid
Ave., Cleveland 15, Ohio. Douglas H.
Boynton, regional advertising manager.
Phone: PRospect 1-2420.

Detroit: 201 Stephenson Bldg., Detroit 2,

Mich. Kenneth J. Wells, regional ad-
vertising manager. Phone: TRlnlty
5-2555.

Florida: 208 Almerla Ave., Coral Gables,
Fla. Richard D. Hager, advertising sales

representative. Phone: Highland 4-8326.

Canada: Allln Associates, 12 Richmond
Street East, Toronto 1, Ontario. Phone:
EMplre 4-2001. Allln Associates, 1487

Mountain St., Suite 4. Montreal, Que.
Geneva: American Aviation Pubs., 10

Rue Grenus, Geneva, Switzerland.
Anthony Vandyk, European Director.

London: The AAP Company, 17 Drayton
Road, Boreham Wood, Hertfordshire,
England. Phone: Elstree 2688. Cable
address: STEVATR, London.

Paris: Jean-Marie Rlche, 11 Rue Condor-
cet, Paris (9e), France. Phone: TRTJ-
dalne, 15-39, Cable address: NEWS AIR
PARIS.
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editorial

We Will Deserve What We Get!

Americans who had taken to resting on their

laurels were rudely awakened October 4, 1957—
when man's first step into space was made by a

Russian boot.

Reaction was first shock, then disbelief, then

accusation. The Democrats blamed the Republicans,

who in turn cited the years lost under Democratic
administration when the groundwork should have
been laid. Fingers were pointed at our education

system, at our research and development budgets,

and at our pleasure-bent philosophy of life.

For a while it looked as though the Russian

boot had kicked us into action. Conferences were
called. Congress held special hearings, experts were
interviewed and aid-to-education bills poured into

the Congressional hopper. The result was a fatten-

ing of the defense budget, passage of the National

Defense Education Act—but not much else.

The temporary stimulus of the Russian kick

has worn off. The public seems to have shrugged its

shoulders and gone back to watching TV "adult"

westerns. Meanwhile, the danger grows—despite, and

in part because of, indifference.

One important facet of the problem that was
early recognized but is still to be faced is the need

for vigorous expansion of our science-engineer pro-

duction (see m/r, Oct. 13, p. 19). And, although

the number increases annually, the outlook is gloomy
when these increases are evaluated in relation to

the mushrooming demand of today's electronic era

and tomorrow's atomic age.

A good start toward solution of the problem was
made by the President's Committee on Scientists

and Engineers. This pre-Sputnik group has been
working quietly and effectively since April 1956 to

coordinate and stimulate the efforts of private

citizens to meet the growing scientific manpower
need.

The PCSE, composed of 18 representatives from
top industrial, scientific educational and labor organi-

zations, has set up a series of effective programs in

motion. These include analysis of scientific employ-
ment statistics, stimulation of interest in scientific

and technical careers, steps to improve technical

education and aid to industry for better utilization

of the talent now available. The cooperation shown
the PCSE groups by high schools, civic organiza-

tions, and manufacturers has been excellent.

Although this program was never meant to be

a cure-all for the scientific manpower problem,

projects such as the science summer day camps and
the work of local committees have provoked a re-

sponse and their effect has been tangibly felt. It is a

small but significant step in the right direction.

However, with the need greater than ever, the

Committee is scheduled to die at the end of this

year. Although certain of the group's functions may
be taken over by the Office of Civil and Defense

Mobilization, just how it will operate and what
phases of the work will continue are not clear.

Furthermore, much of the group's effectiveness can

undoubtedly be attributed to its prestige as a

Presidential committee. And although PCSE has

been of the government, it was not by the govern-

ment. This distinction is sure to be lost if it is

slipped into some niche in an independent govern-

ment agency.

Last May, the Committee voted unanimously to

continue in operation for another year. The White
House compromised with a six-month extension.

Among those groups who strongly favored that the

committee continue "as is" were such participating

members as the U.S. Chamber of Commerce, the

National Society of Professional Engineers and the

AFL-CIO. Representatives of those organizations

have been vocal in their keen disappointment that

the team cannot continue their projects as planned.

Included in those programs whose fate is still in

doubt is the evaluation of statistical data to deter-

mine as accurately as possible what the future

demand and supply of scientists and engineers will

be. Such a study would be extremely useful to the

future planning of industry.

Although the White House admits the commit-
tee has "served a useful purpose," reason given for

the change is that the group was never intended to

be permanent and that "most of its work has been

graduated into major and permanent projects" which
will be largely directed by Presidential Scientific

Advisor Dr. James Killian and the OCDM.
However, the wisdom of this still vague move to

"graduation" is questionable when the committee

has functioned so well, accomplished so much, has

projects still to complete and is itself, unanimously

in favor of continuing its status quo.

Its effective impact on an apathetic public

opinion in those towns and cities where its programs
were introduced has proven that there is need for

not only a continuation of the work started, but for

an expansion.

We know what the committee can do because of

what it has done. Why disrupt it now?
If programs such as the PCSE are allowed to

wither away at a time when their need is increas-

ingly urgent, we may have to take the consequences

of having been not only "hauled kicking and

screaming" into the atomic era but of being com-
pletely inadequate to cope with it when we get

there. And we will deserve what we get.
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lottom of the card.
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ompanies concerned.

NEW PRODUCT BRIEFS
GNETRONS. Three new Ka-band

inetrons especially ruggedized for

.Tie applications have been announced

Sylvania Electric Products Inc. The

types—M4063, M4064 and M4I55

lus the earlier 5789 and 6799, cover

pwer range from 20 to 100 kilowatts.

20-kilowatt M-4063 weighs only nine

nds, while the 70-kilowatt type M-

t weighs 13 pounds. Between these

he 1 1-pound M4I55, a ruggedized

ion of the 5789, which has a rated

c output power of 40 kilowatts,

e No. 225 on Subscriber Service Card.

>ACITORS. The Bendix E-3IS fam-

pf high temperature capacitors are

lable where high temperature com-

snts are a must. Manufactured of

strategic materials, the #315 capac-

has completed qualification testing

000 hours at maximum temperature

rated voltage. Temperature range is

' to 3I5°C. Capacitance is 0.05 to

microfarads at 600 volts d.c.

a No. 226 on Subscriber Service Card.

DES. The availability of silicon

sr Regulator Diodes in both 10 watt

50 watt power ratings with voltage

jes up to 200 volts have been an-

iced by Motorola's Semiconductor

sion. The I0MZ series which is rated

10 watts at 55°C is housed in the

c, standard 10-32 stud package,

? the 50MZ (50 watt) series uses

TO-3 package with either plug-in

iolder-in features as well as series

lock construction for protection

nst overvoltage on load. Both Zener

ilator families are available with

;r anode or cathode connected to

for maximum circuit flexibility,

e No. 227 on Subscriber Service Card.

»SULE ELEMENTS. The Bristol Co.,

raft Components Div., has developed

ide selection of capsular pressure

tents %" O.D. The elements are

lable for either internally or extern-

applied pressures, in ranges from

50 psi with excellent linearity,

e No. 228 on Subscriber Service Card.

TAPE SYSTEM. Tele-Dynamics Inc. an-

nounces a new all-electronic Tape Error

Compensation system for the reduction of

wow and flutter errors in telemetry tape

record-playback systems. Error frequen-

cies of up to 3 Kc with magnitudes as

great as 50% of design bandwidth for

all IRIS subcarrier bands, both narrow

and wide, are corrected by a minimum

of 20 db. Subcarrier channels operated

in either the continuous, commutated, or

on-off modes may be corrected. Com-

posed of three ruggedized modular com-

ponents, the system weighs 35'/2 lbs.

and occupies 5-7/32 in. of panel space

in a 19-in. equipment cabinet.

Circle No. 229 on Subscriber Service Card.

BLOWERS. High-efficiency "Low Pres-

sure" centrifugal blowers in a complete

series from 2-in. to 9-in. diameters have

been designed by The Torrington Man-

ufacturing Co., specifically for cooling

electronic equipment. The range of air

delivery is from 20 to 2000 efm, de-

pending upon the impeller size and

motor speed. Input power is provided

by either AC, DC or 400-cycle aircraft

motors.

Circle No. 230 on Subscriber Service Card.

LOW-PASS FILTER. A new low-pass RF

Filter, Model 700 Mc cut-off and rates

at 300 watts C.W. is announced by

Adams-Russell Co., Inc., Unit handles

300 watts C.W. and is pressure-tight for

high reliability. Specifications include:

Insertion Loss: 013 db below 420 Mc;

60 db from 750 Mc to beyond 4000

Met Power Rating; 300 watts C.W.;

VSWR: 1.3 below 420 Mc in 50-ohm

system; Size: 15 inches long by 2'/2

inches in diameter.

Circle No. 231 on Subscriber Service Card.

AMPLIFIERS. A series of miniaturized

DC Amplifiers, having adjustable volt-

age gains of 100 to 500 with a linearity

of plus or minus .5%, based on a 5

volt DC nominal output value, have

been announced by Networks Electronic

Corp. The units weigh approximately 7

ounces and measure 2.5" x 1.19" sq.

Circle No. 232 on Subscriber Service Card.
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MISSILE LITERATURE

MAGNETIC SHIELDING. Newly issued

31-page manual from Magnetic Shield

Div., Perfection Mica Co., gives a com-

prehensive summation describing design

and fabricating techniques for non-shock

sensitive non-retentive Netic and Co-

Netic magnetic shielding in standard

gauges and thin ductile foil. Forty illus-

trations depict a wide variety of shapes,

sizes and applications and 12 pages of

physical data and graphs are given to-

gether with various suggested test tech-

niques for evaluating shielding of both

high and low intensities.

Circle No. 200 on Subscriber Service Card.

LEAD SULFIDE DETECTORS. A new

state-of-the art report on the properties

of Infrared Industries, Inc.'s infratron

lead sulfide detectors is now available

to readers concerned with the design of

optimum performance infrared systems

or controls. The twelve-page report

gives comprehensive description, care-

fully illustrated and documented, of per-

formance characteristics of a wide range

of lead sulfide detectors.

Circle No. 201 on Subscriber Service Card.

FACILITIES. The Sundstrand Turbo Div.

of Sundstrand Machine Tool has avail-

able a new thirty-six-page brochure,

"Capabilities and Facilities." The publi-

cation covers the company's depart-

ments of Research and Development,

Testing, Production and other general

information. Some of the specific re-

search and development catagories

listed are: chemical, metallurgical, me-

chanical, electrical, cryogenics, hydraulics

and combustion.

Circle No. 202 on Subscriber Service Card.

PHENOLIC RESIN. The Eli Sandman Co.

announces the publication of a bulletin

on the V-204 phenolic resin used for the

pre-impregnatlon of fibreglass, asbestos,

or other suitable reinforcing materials.

The bulletin provides complete technical

data and recommended fabrication tech-

niques for V-204 pre-lmpregnated on

181 glass fabric with an A-l 100 finish,

and compares the mechanical and phy-

sical properties to Military Spec. Mil-

R-9299.

Circle No. 203 on Subscriber Service Card.

AMPLIFIERS. Acromag, Inc. has a new

2 color, 4 page bulletin describing their

standard series 400 CPS precision mag-
netic amplifiers. These amplifiers are

used for such applications as missile

guidance, automatic pilots, industrial

controls, monitoring systems, helicopter

rotor speed controls, nuclear measure-

ments and electro-hydraulic servo valves.

Circle No. 210 on Subscriber Service Card.

TAPE PROCESSING. This six page I

chure describes Digitronics Corp.'s s

cial tape processing equipment wl

offers the following features, singly

in any desired combination: tape tes

tape interrogate, tape editor, t.

translater or tape copier. This eqi

ment is available for purchase or ren

Circle No. 204 on Subscriber Service Ci

MINIATURE PLUGS. The new Cam.

MS Miniature Plugs, Series KM,

signed and qualified to Military Sp<,

fication MIL-C-25955 (USAF) are

scribed and illustrated in Cannon Ca

log KM- 1. The new KM Series is u

in airborne applications where extren

of humidity and barometric pressure

experienced. Featuring crimp-type, sn*

in contacts to eliminate soldering anc

moisture-sealing grommet to elimim

potting, the KM reduces assembly ti;

as much as 80%.

Circle No. 205 on Subscriber Service Ca

SERVO MOTOR. Ketay Department
]

Norden has prepared a Servo Mo]

bulletin for design engineers. This bj

letin contains applications data I

standard and custom servo motors

eluding schematics of servo motors c

erating direct plate to plate, with trai

istorized amplifiers and with magne'

amplifiers, characteristics and install

tion drawings are included in units fro

size 08 to size 23. Gear Servo Mote

are included.

Circle No. 206 on Subscriber Service Car

PULSE TRANSFORMERS. A new tec

nical bulletin describing a series 1

miniature encapsulated pulse transform

ers wound on high permeability fern

magnetic cores has just been publishe

by Technitrol Engineering Co., mam

facturers of pulse transformers, dela

lines and computer equipment.

Circle No. 207 on Subscriber Service Carl

FLUID CONTROLS. A new bulletin

Fluid Control Systems for Missiles is no'

available from Koehler Aircraft Product

Co., Dayton, Ohio. This two-color bul

letin describes and illustrates typiea

Koehler/Dayton valves, accessories am

control systems for the in-flight am

ground support handling of oils, fuels

oxidizers and liquid or gaseous coolants

Basic valves design features are included
1

Circle No. 208 on Subscriber Service Card

COLD DRAWN WIRES. A new boollei

describing the properties and applica-

tions of a wide variety of cold drawf

fine wires is available from Sylvania

Electric Products Inc.

Circle No. 209 on Subscriber Service Card,
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REVOLUTION IN DESIGN
rove Regulators ... As revolutionary in design and

engineering as the technological transition from flying

machine to space vehicle ... Achieved a quarter of a

century ago, the only regulators which could be used

in the early space labs of Annapolis . . . still today the

standard for the critical control of high pressure fluids

. . . Now on the threshold of space, Grove is uniquely

prepared—through advance research and development

—to meet the challenge of even higher pressures ahead.

GROVE POWREACTOR DOME REGULATOR MODEL GH-408 —50-6000 PSI INLET. .. 5-3000 PSI REDUCED PRESSURE

GROVE VALVE and REGULATOR COMPANY
6529 Hollis St., Oakland 8, California • 2559 W.Olympic Blvd., Los Angeles 6, California
Offices in other principal cities

Circle No. 6 on Subscriber Service Card.



5,000
digital

instruments
now in use!

DC INSTRUMENTS — A four or five digit Bridge Module

combined with a Power Unit Module provides proven

accuracy of 0.01%. The basic 100 microvolt sensitivity can

be extended to 1 microvolt with the new low level DC
Amplifier Module.

AC INSTRUMENTS — True flexibility and user economy

because of the proven E-I modular concept. For AC meas-

urements with 0.1% accuracy, add the AC Converter to

your DC instrument. No modifications — merely plug in

cables and put the AC/DC Digital Instrument to day-in

day-out use.

DATA HANDLING SYSTEMS-Expand your basic in-

struments at anytime to provide for measurement of volt-

age ratios, ohmic resistance, from single or multiple sources,

with E-I Ratiometer, Ohmmeter and Scanner Modules.

OUTPUT CONTROL-In addition to the illuminated

read-out for operator surveillance, E-I systems provide con-

tact closures which completely define the measurement,

and the signal channel. E-I manufactures a complete series

of Print-Control Modules to process data for series or par-

allel entry in printed tape, punched tape, punched card and

electric typewriter data recorders

STORAGE, TIME, PROG RAM -The E-I line includes

off-the-shelf modules for data storage, time base and pro-

gramming functions.

The complete line

of digital instruments

015 1812

1
* * *

a » H
£ c

I

TOTALLY TRANSISTORIZED
for consistent performance, relia-

bility, and accuracy. E-I equipment
and systems reflect the maturity
of engineering and production
know-how of the leader in the dig-

ital instrumentation field.

WRITE FOR COMPLETE SPECIFICATIONS

Electro Instruments, Inc.
354-0 Aero Court, San Diego 11, California

Circle No. 7 on Subscriber Service Card.




