
CONRADLAU 

Conrad Albert Lau, aeronautical engineer, inventor, executive, known to his friends 

and business associates as "Connie", was born on February 8, 1921 in Port of Spain, 

Trinidad, British West Indies to Mr. and Mrs. Egbert Lau. He was one of a family of 

four, all boys. His brothers were Neil, Roy and John. He and his wife Nancy Page 

Lau had three children, Conrad, Jr., Sally and Michael. 

Conrad attended school in Trinidad through his sophomore year at Queen's Royal 

College. He entered Massachusetts Institute of Technology in his junior year. He 

received his B.S. Degree in 1942 and his Masters Degree in Aeronautical Engineering 

in 1943. While at MIT he was on the Dean's List for high scholastic achievement, and 

he was elected to membership in TAU BETA PHI, National Honorary Engineering 

Fraternity. Also, at MIT, in recognition of his Christian leadership, he was elected 

Secretary of the Technical Christian Association, a student organization of all 

Christian denominations dedicated to practicing and encouraging the Christian life. 

Conrad joined Chance Vought Aircraft, Division of United Aircraft Corporation, upon 

graduation from MIT in 1943. He devoted his entire professional career to the 

Company that had become Ling-Temco-Vought, Inc. at the time of his untimely death, 

April 18, 1964. Through his initiative, superb intelligence, and human warmth, he had 

advanced rapidly from the position of Junior Aerodynamics Engineer to Director of 

the U. S. Navy VAL Light Attack Aircraft program for LTV. 
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VERSATILE, RELIABLE DIGITAL INSTRUMENTS

DC digital voltmeter

offers maximum reliability. .

.

0.01 °/ accuracy. .

.

single-plane readout. . . and

many other advanced features

All-electronic

digital voltmeter

measures millivolt to kilovolt

with 0.1% accuracy

. . . costs only $960

The Model 401 offers four-digit display with automatic polar-

ity indication and decimal placement ... Measures .0001

to 999.9 volts with 0.01 % ±1 digit accuracy . . . Adjustable

least digit sensitivities of .1, 1, 10 mv ... Average reading

time of one second . . . Continuous, automatic standard cell

calibration ... 10 megohms input impedance . . . Built-in

printer drive ... 10 times longer readout bulb life . . . No cir-

cuitry in readout for easy remote mounting . . . Extra long

relay life assured by DC drive. Price: $2100.

kin tel manufactures an exceptionally complete line of

digital instruments. These "digital building blocks" permit

measurement of AC, ohms, ratios, and automatic scanning

of multiple inputs. Preamplifiers increase digital voltmeter

sensitivity to 1 microvolt DC and 10 microvolts AC. Buffers

permit driving typewriters, tape punches and printers. Com-
plete digital systems for data logging, missile checkout and

production testing are also available. The reliability and

accuracy of these precision instruments are assured by

kin tel's experience in designing and manufacturing more

than 10,000 "standard cell accuracy" DC instruments. Sales

and service are available nationwide, kin tel Engineering

Representatives in all major cities.

Four ranges: 0.000 to 1.599; 00.00 to 15.99; 000.0 to 159.9;

0000. to 1000 volts (manual ranging and polarity)... No
moving parts . . . Digital in-line readout ... 70 millisecond

conversion time . . . Adjustable display time . . . Input com-

pletely floating and isolated ... 0.1 % of full scale accuracy

. . . Direct voltage conversion circuit . . .Wide range of models.

kin tel's Model 801A all-electronic digital voltmeter meas-

ures DC from 0.001 to 1000 volts with 0.1% of full scale

accuracy ... and in less than 1/10 second, presents the

measured voltage clearly on an in-line digital readout that

even unskilled personnel can read with ease. Direct voltage

measurement by successive approximation provides accu-

racy and sensitivity previously obtainable only in delicate,

complex and expensive instruments. Extremely stable opera-

tion-continuous calibration against an internal reference.

(Input impedance of the Model 801A is 20,000 ohms per

volt. The Model 802A, priced at $1 190, has an input imped-

ance of 10 megohms on all ranges. In other models, the

binary coded decimal and deci-

mal outputs are externally avail-

able to permit driving printers

and tape punches.) OHU
ELECTRONICS, INC.

KIN TEL

Write today for descriptive literature or demonstration. 5725 Kearny Villa Road, San Diego 11, California
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Who can handle Fuel Cells for the Tough Ones?

Many designers and builders faced with the problem of taming new and furious fuels

•to the task of powering tomorrow's planes and missiles have discovered an ace in

the hole:

The fuel cell experience of the Goodyear Aviation Products Division.

This company has unrivaled facilities and proved capabilities in the field of fabricating

cells for the new high-energy fuels.

Goodyear plants in Akron and Los Angeles have pioneered new materials and developed

ingenious cells to cope with the temperature extremes, corrosive characteristics and

other problems involved in the safe handling of today's monopropellants and fuel-

and-oxidizer systems.

As a result, the list of planes and missiles which are utilizing this Goodyear engineering

reads like "Who's Who" in powered flight, today — and tomorrow!

Why not let this Goodyear knowledge and engineering skill take the tough ones off

your hands? Write for information. (We have some mighty interesting findings which

might well advance the flight date of your project by months.) Address: Goodyear,

Aviation Products Division, Akron 16, Ohio, or Los Angeles 54, California.

Fuel Cell Engineering by

Where Research

And Development work
To Advance America's Global

Position In The Race
For Air Power
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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!

missiles and rockets, October
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The low-cost answer to fast,

accurate testing of components under

simulated operational g-forces

as required by MIL-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.

Entirely new, more efficient drive system—An
integral variable speed transmission based on
the new Roziverol "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.

HORIZONTAL

There are more than 400 Genisco centrifuges now in operation.

( jenisco
INCORPORATED

2233 Federal Avenue, Los Angeles 64, California

brief performance specifications

rx

Model
No. Diameter

Test
Object
Weight

Capacity
G-pounds

RPM
Max.

G-Range
Max.

Test
Object
Dimen-

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

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 al
any time by the user. The mounting base is

standard equipment.

Large custom centrifuges: Genisco centrifuge experience includes

the design, manufacture and installation of large custom-built

machines. We invite your inquiry.

eS and rockets, October 6, 1958 Circle No. 7 on Subscriber Service Card. 5



IMPORTANT DEVELOPMENTS AT JPL

PIONEERS IN EARTH-SPACE COMMUNICATIONS

The exploration of outer space will take a new step for-

ward with the completion of the new giant radio antenna

being installed by JPL near Barstow, California. This huge

"dish," 85 ft. in diameter, will enable the Laboratory

scientists to probe still farther into space problems.

Information thus obtained and combined with lessons

still being learned from the successful Army "Explorer"

satellites, will provide invaluable basic data for the

development of communication systems to serve space

exploration programs. Long range communication will

begin as a one-way link from space to earth, developing

later into tracking and communicating with lunar vehicles

at far greater ranges.

This activity will be part of a great research and devel-

opment program to be operated jointly by JPL and the

United States Army Missile Command.

JET PROPULSION LABORATORY
A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY

PASADENA • CALIFORNIA

OPPORTUNITIES NOW OPEN L APPLIED MATHEMATICIANS • ENGINEERING PHYSICISTS • COMPUTER ANALYSTS • IBM-704 PROGRAMMERS
IN THESE CLASSIFICATIONS f FIELD ELECTRONIC ENGINEERS • SENIOR R.F. DESIGN ENGINEERS • STRUCTURES AND DEVELOPMENT ENGINEERS
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COVER: Scott Crossfield, North American's test

pilot for the Air Force X-15, is shown in a simulated

cockpit of the rocket research craft in one of the

many tests that have been conducted during the

development program. The first of three X-15s is

scheduled to roll out of the Los Angeles Division's

fabrication shop Oct. 15 (see page 17). First powered

flights are scheduled for Spring of 1959.
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For high reliability

under extreme environmental

The Clary CD 600 electrically driven amount gyroscope is a

self-contained, three-gyro package consisting of three gyros

mounted on a single bracket with pick-offs between the

outer gimbals and the frame. It may be used either to con-

trol flight, or to transmit changes in pitch, yaw and roll

attitudes. The entire unit is hermetically sealed and filled

with dry helium. To withstand high acceleration and ex-

treme vibration, and to insure maximum reliability, the CD
600, like all Clary gyros, is ruggedly designed, precision-

manufactured and extensively tested.

GENERAL SPECIFICATIONS

Weight: DC system, 19.25 lbs.; AC system, 15.0 lbs.

Pick-off: Potentiometer or synchro.

Power Requirements: 27 V DC; 115 V AC.

Vibration: lOg at 20 to 2000 cps. • Warm-up Time: 2 minutes maximum.

Gimbal Freedom: Outer gimbal, 360° (eontinuous); inner gimbal, ±85°.

Drift Rate: Scorsby test .5° per 5 minutes.

Caging Operation: Remote electrical caging and uncaging control.

Temperature: — 30°Fto +160°F. • Altitude: No effect on operation.

Humidity: No effect on operation. • Size: Diam. 10", depth 6%".

The Clary CD 750 electrically driven amount
gyroscope is primarily designed to control

attitude of short range "artillery type" mis-

siles such as the Corporal, Sergeant and
others within the 500 mile range, where vi-

bration and steady state accelerations are

moderate to heavy. Separate pick-offs are

provided for each axis, and the instrument

incorporates a DC solenoid-operated caging

mechanism to orient the gimbals with
respect to the mounting surface. Internal atmosphere is

— 75° F dew point nitrogen with helium tracer at a pressure

of 15 p.s.i.a.
GENERAL SPECIFICATIONS

Weight: 5 lbs. • Pick-off: Potentiometer or synchro.

Power Requirements: 115 V line to line, 400 cps, 3-phase power.

350 ma starting current, 70 ma running current.

Vibration: lOg at 20 to 2000 cps. • Warm-up Time: 2 minutes maximum.

Gimbal Freedom: Outer gimbal, 360° (continuous); inner gimbal, ±85°.

Drift Rate: Scorsby test. Heavy rotor: .5° per 5 minutes.

Light rotor: .5° per minute.

Caging Operation: Remote electrical caging and uncaging control.

Temperature: — 30°Fto ±160°F. • Altitude: No effect on operation.

Humidity: No effect on operation. • Size: Diam. 43/i6", depth 5
15
/i*".

conditions, specify
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industry countdown

"Fantastically close tolerances . .
."

are being called for in construction of

the 5-foot-diameter aluminum sphere for

the WS 1 1 7L reconnaissance satellite. Some
industry representatives are beginning to ex-

press concern over how quickly our space-

age requirements are advancing, in contrast

with the slower pace of what is possible.

A place on the N.Y. Stock Exchange...
is being reserved for Thiokol Chemical

Corp., according to informed Washington

brokers. Thiokol, which has produced all

successful Polaris engines to date, is the

only officially-listed supplier for Bomarc
boosters.

Missile money for small business . . .

is still the aim of many Congressmen,

some of whom are pressing for immediate

appointment of an official in the Pentagon

Research and Engineering Office for the

purpose of stepping up small business par-

ticipation in missile programs. A report by

the Subcommittee on Government Procure-

ment of the Senate Small Business Commit-

tee says that Missile Director William Hola-

day has displayed a "disappointing lack of

appreciation made to our defense effort by

smaller firms in the past."

A large beryllium R&D contract . . .

has been let by the Air Force to the

Beryllium Corp. in an effort to obtain a

method for producing ductile castings of the

metal. Beryllium, which USAF uses in its

nose cones for ballistic missiles, has hereto-

fore been available in machined form only

after a lengthy, costly process. The final cost

of the metal is expected to be reduced if the

research is successful.

A 50-nation distribution net . . .

has been acquired by Litton Industries

through its purchase of Westrex Corp., a

subsidiary of Western Electric Co. Westrex

will distribute Litton communication equip-

ment, radar antennas, and other products.

Gross income for Westrex in 1957 was $13

million.

Biggest U.S.-sponsored . . .

technical meeting ever held was the

fourth annual Military-Industry Packaging

and Handling Symposium, Sept. 30-Oct. 2

in Washington. Divided into 18 panels,

those attending heard more than 130

speakers.

Purchase of Gruen Electronics . . .

division for $lVi million has been com-

pleted by Divco-Wayne Corp. of Richmond,

Ind. The sale marks the entry of Divco-

Wayne, makers of specialized vehicles, into

the missile electronics market. Divco-Wayne

had sales of $28 million in 1957, and em-

ploys 624.

A wage increase . . .

of 3% has been granted Servomecha-

nism's Inc. 1100 employes. SMI indicated

that the increase was part of a policy of

maintaining its wage levels above the in-

dustry average. The boost, effective August

4, excludes those earning more than

$15,000 annually.

A share of Bomarc production . . .

is what the Canadian government is

seeking in order to offset the effects of the

Avro CF-105 cancellation. Discussions are

expected to be held with Boeing and the

U.S. government on the best way Canadian

industry may share in Bomwc's production.

The Avro Arrow and Sparrow II were can-

celled simultaneously. Avro employs 11,000.

European-made missile parts . . .

will not be bought by USAF, according

to AMC's General Rawlings. This appar-

ently rules out foreign licensing of either

Thor, Atlas or Jupiter components. It does

not, however, entirely preclude the purchase

of some ground support equipment in Eng-

land or the continent under the AF offshore

procurement program.

$135 million Nike-Zeus contract . . .

for research and development of the

anti-missile missile has been awarded by

Army to Western Electric, N.Y. Douglas

Aircraft and Bell Telephone laboratories

are major subs.
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L IjEVAPORATlVE
'jW COOLING SYSTEM

NEW, exclusive features.* .3 to 30 times

greater evaporating heat transfer coefficients!

This new UAP cooling system for electronic equipment, fluid systems and struc-

tural component seals includes UAP's latest exclusive Hi-D developments in the

heat exchanger arts, and associated UAP devices. Unique Hi-D configuration

develops heat transfer coefficients 3 to 30 times greater than any previous

development. 95% to 98% boil-off of evaporative fluid has been obtained.

UAP heat transfer devices are tubular and plate types of stainless steel or

aluminum and can be applied to various evaporative fluids including water,

water-alcohol, water-glycol, and aqueous ammonia mixtures for pool boiling

Or forced circulation systems.

Schematic: AQUEOUS AMMONIA-TO-OIL EVAPORATIVE COOLING SYSTEM

ASSOCIATED DEVICES:

PRESSURE AND TEMPERATURE CONTROL VALVES

POSITIVE EXPULSION TANK

SYSTEM CHARGING PROVISIONS

HEAT EXCHANGER

10'/," LONG x 21/i" DIA.

WT. 1.1 LBS.

More specific information in Engineering Report form can be made available

to qualified inquirers by contacting UAP Contractual Engineering Offices.

CALIFORNIA 1101 Chestnut St., Burbank, Calif., VI 9-4236

NEW YORK 50 E. 42nd St., New York 17, N.Y., MU 7-1283

OHIO . 1116 Bolander Ave., Dayton, Ohio, BA 4-3841

CANADA United Aircraft Products, Ltd., 5257 Queen
Mary Road, Montreal, Canada, Elwood 4131

a dasnoad- Ramify aczcza^t'eMmtcaS- 4tttce /P29

UNITED AIRCRAFT PRODUCTS, INC.
1116 BOLANDER AVENUE, DAYTON, OHIO
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Washington countdown

Mathematicians, not generals . . .

will staff SAC's new Missile Trajec-

tory Center, which will be something of a

counterpart to the command's great commu-
nications and bomber control center at Offut

AFB, Omaha. Purpose will be to calculate

vast numbers of trajectories for ballistic mis-

sile squadrons.

Far from dead . . .

is AF's anti-missile Wizard program.

In addition to the detection phase—which

AF was authorized to continue—research

goes on into certain other facets. Wizard

—

with Convair as contractor—is based on

area-defense concept, as opposed to Army's

point-defense theory. Some extra, but lim-

ited, AF funds are possibly being provided.

Minuteman's first stage . . .

developing 135,000 lbs. of thrust for 45

seconds, was static-fired for the first time

last week by Thiokol, at Redstone arsenal

(though it hasn't been officially confirmed

by DOD). Early firing should mean consid-

erable shortening for the weapons system.

Second stage, which had a reported propel-

lant weight of 37,000 lbs., has a 6V2 ft.

diameter, and is 27 ft. in length. Prime

contractor for Minuteman will be named,

and contract awarded, within 60 days. Some
30 proposals have been entered.

First space warfare . . .

won't be within possibility until USA
and USSR have capability of putting offen-

sive spacecraft over each other's territory,

according to Gen. Thomas Power, SAC
commander. Such craft are not yet "antici-

pated," he added. But just how far think-

ing has gone along these lines was also

reflected at AFA meet in Dallas (where

Power spoke) by Dudley C. Sharp, assistant

AF secretary for materiel. Said Sharpe: AF
will become space force in time, and AF
interest in space operations is only so far

as a military application is concerned.

US equatorial launching sites . . .

depend, at the moment, on allocation of

responsibility for such satellite orbiting pro-

grams. Logically, this responsibility would

go to NASA. Possibilities for location in-

clude Christmas Island, or equatorial South

America or Africa. Estimated cost: site,

$100 million; vehicle, $100 million.

First operating test Titan . . .

is expected to be accepted by AF any

day now, with initial firing possible this

month (see p. 17).

Atlas ICBM is now . . .

air transportable. By removing forward

section, missile can be packed into turbo-

jet C-133.

The missile-carrying B-58 . . .

is probably more solidly in the Air

Force inventory today than ever before, al-

though certainly not secure. Reasons: tough

Vice Chief of Staff General LeMay likes

it better and better, and, equipped with

the MB-1 atomic air-to-air rocket, it looks

good as a long range interceptor.

Naval Research Lab . . .

is convinced that SLV-3 made at least

two orbits of the earth before plunging

back into the earth's atmosphere. A pick-up

was made at the Antofagasta, Chile, mini-

track at a time that would coincide with a

second revolution. Although a station in

South Africa reported sighting what they

believed to be the satellite a few hours after

launch, NRL firmly believes the ball fell

after a maximum of three or four orbits.

Military Weather Satellite . . .

prime contract has been given Radio

Corporation of America's Astro-Electronics

Products Division, Princeton, N.J. Project

is under managerial control of Advanced

Research Projects Agency, but official DOD
confirmation of the award has not been

made. Air Force probably is cognizant serv-

ice, but launch vehicles (modified Jupiters)

may be supplied by Army Ordnance Missile

Command. Less than six instrumented sat-

ellites are involved at this stage.



Note— Commercial and Military Packaging Engineers:

Rugged LINK-LOCK I

...your best answer to exacting closure problems

LINK-LOCK provides

pressure-tight closure

on this rigidly specified

equipment container

SIMMONS
FASTENER CORPORATION

1791 North Broadway, Albany 1, New York

QUICK-LOCK • SPRIN LOCK • ROTO-LOCK •

LINK-LOCK • DUAL-LOCK

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

Photograph courtesy of Craig Systems, Iucm

Simmons LINK-LOCK provides quick opening and closing as

well as impact-resistant dependability on transit cases manu-
factured by Craig Systems, Inc., Danvers, Mass.

The cylindrical Craig container above is gasketed and pres-

sure-tight, and contains delicate electronic equipment. Twelve

LINK-LOCK fasteners are used on this model.

Here's why LINK-LOCK is ideal for use on military cases pro-:

duced to exacting specifications as well as on inexpensive^

commercial containers:

• Impact and shock resistant (positive-locking).

• High closing pressure with light operating torque I

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 nuti

• Flexible engagement latch design . . . can be varied to suitjj

different conditions.

Also available: Spring-Loaded LINK-

LOCK. Ideal for the less expensive

containers where costs won't permit

precision production. Spring pro-

vides take-up to compensate for set in

gasketing, irregularities of sealing

surfaces, and mounting inaccuracies.

Where does the versatile Simmons LINK-LOCK belong in you»

design? For complete information and specifications, send

for the Simmons Catalog today. Samples and engineering

service available upon request.
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First Instruction Missiles" Ready To Fire

FIRST MISSILEMEN undergoing training at Vandenberg AFB (Cooke AFB) practice

transporting an Atlas ICBM. The missile is hauled on a specially designed trailer from

the missile assembly building (background) to the launch pad located approximately

7 miles distant. In addition to the driver, a missileman standing near the nose cone

directs the operation by intercom. The man in the compartment under the engines,

at the rear of the carriage, steers the trailer.

Vandenberg Sets

Date For Blast-Off

Of Thor, Atlas, Titan

Vandenberg AFB, Calif.—The
historic first firing of a ballistic missile

:—an intermediate range Thor—from
this first U.S. ballistic missile training

center will take place late in November
jar early December.

Technicians from Douglas, build-

ers of the Thor, will install the missile.

iAir Force technicians-turned-instructors

jwill fire it under the eyes of ballistic

trainees from the U.S. and several other

Countries.

The first ICMB Atlas will be fired

from Vandenberg next spring, probably
Under the same conditions, with Con-
vair installing.

The first Titan is expected to be
fired from Vandenberg in about one
and a half years, probably—March or
April of 1960—although this is a

tenuous date at the present.

These will be the first major bal-

listic firings, except over the Cape
Canaveral range, and the first for in-

struction purposes as opposed to testing

purposes. The firings coincide roughly
with the dates the weapons are expected
to become operational—the Thor
in England and the Atlas and Titan

from U.S. bases.

• Pacific range site—Firings will be
over the Pacific Missile Range operated
by the Navy. This range encompasses a
strip 500 miles long paralleling the

California Coast and extending 250
miles into the Pacific. Beyond that, test

corridors extend sufficient thousands of
miles to sea to handle firings of both
IRBMs (1,500 miles) and ICBMs (5,-

500 miles).

Tracking stations are located along
the coast of California and in Hawaii,
with others to be added. These will be
augmented at times of firings by Navy
instrumentation ships, which will also

record data telemetered from the mis-
siles. Other vessels will patrol areas

temporarily closed to shipping.

Maj. Gen. David Wade, first U.S.
ballistic missile commander and boss
of Vandenberg, has already accepted
two Thor firing pads from the contrac-
tors. Acceptance of three Atlas pads is

expected shortly. Two Atlas gantries

are already up.

Originally Camp Cooke from World

Titan and Atlas
Washington—The chances that the

Air Force will drop Martin's Titan

ICBM are so small as to be almost

non-existent.

The Titan is a war machine de-

signed to travel 5,500 nautical miles

and knock out a hardened target within

a reasonable CEP. Peacefully, it is

designed to boost heavy payloads into

space.

In the present state of the missile

art, the Titan is a fairly sophisticated

vehicle. Its two-stage design gives it a

much greater potential than earlier one-

and-one-half stage weapons, in that the

second stage can be used with newer
and more power fuels as they are

developed.

The Titan's running mate, the Con-
vair Atlas, also has a very secure place

in the Air Force arsenal. Despite its

most recent failure to fly the full de-

signed range, the Atlas previously had
three successful firings in a row. Even-
tually, of course, the Atlas will be

phased out and replaced, quite prob-

ably by the Titan. But it is far enough

War I days, and then Cooke AFB
when the Air Force took over the 64,-

000-acre training center, the name was
officially changed on Oct. 4 to Vanden-
berg Air Force Base in honor of the

late AF chief of staff. Gen. Hoyt S.

Vandenberg.

Are Both Safe
ahead of the Titan that there is no
thought in the Air Force, at the mo-
ment, of reducing its heavy procure-

ment schedule.

Present plan is soft bases for the

Atlas, hardened sites for Titans. Neither

can be replaced by the smaller ICBM
Minuteman, programmed for about

1962. The Minuteman is smaller and

lighter, but carries a much smaller

warhead.

Rumors of the Titans cancellation

have come from two sources. The first

is Defense Department Missile czar

William M. Holaday. who has long been
sniping at that particular program. Mr.
Holaday's reasons are his own.

The second is a small group within

the Air Force itself, who have advo-

cated doing away with the Titan pro-

gram and purchasing more B-52s. Even
they, of late, have concurred with the

general sentiment in the Air Force that

this would be a giant step backward.
Nearly half a billion dollars have

been spent to date on the Titan de-

velopment program, and its sub and
sub-sub contracts are scattered among
4,000 suppliers in 38 states. Static

tests on the missile have been underway
for months. One missile is already in

the test stands at Cape Canaveral, but
it is for checking out ground equipment
only. The Air Force is expected to

accept the first production test vehicle

any day.
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AFA Urges Single Armed Force
Texas Meeting Endorses Call For One Military Dept.;

More Money For R&D; Increase In Armed Forces

Army and Navy Groups
Oppose AFA Views

Unanimous adoption by the

Air Force Association of a policy

in favor of a single service

brought immediate response from
the AFA's opposite numbers.

In a special statement to

m/r, John J. Bergen, president

of the Navy League, said:

"The Air Force Association

statement of policy advocating a

single force does not appear to

have much practical meaning in

view of the legislation passed by
Congress this past summer.

"You cannot increase breadth

of knowledge of individuals by
issuing an edict. Experts in land,

sea and air warfare are still

needed. The machinery already

exists at the Department of De-

fense level to eliminate unneces-

sary duplication.

"I believe it would be a great

disservice to the cause of defense

efficiency to press for such a

dangerous and drastic proposal."

Speaking for the Association

of the U.S. Army, Lt. Gen.
Walter L. Weible, USA (Ret.),

executive vice president, called

attention to the policy adopted

at last year's meeting, urging

membership to "actively support

maintenance of the separate

identity of the services, including

the assurance that all shall have

parity of expression of their

views in the highest executive

and legislative councils."

The AUSA policy was
adopted, the resolution said, in

view of no evidence that a single

service or Chief of Staff would
promote efficiency and economy,
and that a single service would
stifle initiative and lower com-
petition spirit.

Dallas—Most important announce-

ment made during the AFA convention

here—attended by some 4,000 people

—was the unanimously passed AFA
Statement of Policy emphasizing that

"we desperately need consolidation of

our three military departments into

one for efficiency, economy, coordina-

tion and the ability to respond in-

stantly, with a maximum effort, in

time of national emergency."

The statement outlines AFA's im-

mediate concern with two of the fronts

on which the Free World is fighting a

war for survival; the first is the tech-

nical front, the second involves the

capability of our present military

forces.

"Under the current programming,"

the statement continues, "the Free

World is losing ground on both fronts.

Soviet strength and striking power con-

tinue to grow at a more rapid pace

than our own. Our margin of security

continues to dwindle. The Soviet lead

in the satellite race should make this

fact clear.

"Our peril would be clearer to the

American people if our leaders make
candid acknowledgement of their esti-

mates of current and future Soviet

forces to be posed against us—forces

which daily grow more dangerous to

our survival.

"In the face of this danger, we
must better integrate our efforts upon
both fronts. We must concentrate on
weapons systems best designed to cope
with the threat and ruthlessly eliminate

the others. Service tradition and rival-

ries are inefficient and expensive lux-

uries that do not add to our national

defense."

The statement also calls for in-

creased expenditures for research and
development of future forces appro-
priate to the changing threat, as well
as an increase in today's forces to

match the current threat, in order that

our national defense effort can be ex-

panded without endangering the

economy.
The strong conclusion of the AFA

Policy Statement reads: "We believe

the people of the United States should

be frankly informed of the grave

danger in which they live. Any policy

or program, no matter how costly,

which leaves a margin or doubt that

it is sufficient to meet the growing

threat, involves an unacceptable risk

to our nation's security. We believe

the American people are currently

being asked to take this risk without

their full knowledge and understand-

ing."

• Other Convention Highlights

—

• USAF Ballistic Missile Division

commander, Maj. Gen. Bernard A.
Schriever, was named "Aviation's Man
of the Year," and was awarded the

AFA's General H. H. Arnold trophy.

• Gen. Thomas D. White, chief

of staff, U.S. Air Force, said in a

statement before the Space Age
luncheon: "I want to point out that

Air Force efforts, experience and
capabilities in research on space op-

erations are being oriented entirely

toward development of military ca-

pabilities, which will assure that we
can extend our air superiority into

space. We recognize that the Air Force
mission in space is solely a military

mission—one which requires us to de-

velop and produce military vehicles.

However, Air Force experience and
capabilities will always stand ready to

assist in other fields if they are needed."

• Dr. Hugh L. Dryden, deputy

administrator of NASA, said: "In my
personal opinion, it is factually in-

correct to state that the only proper justification for supporting work id

space is military. Plainly, it is a pert

version of the facts to suggest that aid

non-military space activity should bq
considered mere 'fun in space'."

• The Airpower Panorama dem-|

onstrated that we are in a definita

period of transition from aircraft to

space craft.

• General Electric's working model]

of its pulsed plasma accelerator, shown!

at the Panorama, produced a thrust of

three-tenths of an ounce, sufficient tffl

change the direction of a vehicle id

the near-perfect vacuum of outer space!

AFA To Sponsor Wo
Dallas—Peter J. Schenk, President of
the Air Force Association announced
here that the association will sponsor
the first World Congress of Flight to
be held at Las Vegas Nevada, between
April 12 and 19, 1959.

The Congress, which is expected to

be the biggest of its kind, will cover
the Jet Age, the Missile Age, and the
Space Age. Although an estimate on
number of participants a as not avail-

able, it was said that the attendance
will be international.

d Congress of Flight
AFA's Fourth Annual Jet Age

Conference (originally scheduled for

late February in Washington) will be
featured along with a Missile Manage-
ment Conference and a Space Age
Conference. The two latter will be
sponsored by AFA's Space Education
Foundation.

An international exposition—in-

cluding an exhibition of aero-space

equipment—similar to the Farnborough
show is planned in conjunction with

the congress.
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If it can't be seen, but must

. . . call in Kollmorgen

Kollmorgen optical-mechanical viewing systems have

been bridging the gap between the eye and the

"invisible" for almost fifty years. Kollmorgen instru-

ments range in size from small borescopes to sub-

marine periscopes; range in type from nuclear and

missile periscopes through precision camera lenses

and alignment telescopes, to a variety of optical

testing and measuring devices; range in quantity

from one of a kind to production runs of thousands.

So, if you have a gap to bridge, let us know its

nature ... is it water, heat, darkness, radioactivity

or simply inaccessibility? We may well have the

answer in our files. If not, we will endeavor to pro-

vide one quickly. A rough sketch of your problem

will be enough to get us started. Write Dept. 100.

optical corporation
NORTHAMPTON, MASS.
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Backing up the atomic Sock in the

Strategic Air Command is /ittM/i's

incredible fire control system for B-52

bombers. Sighting, setting and shoot-

ing are all accomplished with deadly,

automatic accuracy as these lethal

tail turrets seek out hostile aircraft-

manned or missile—and blast 'em

to earth.

The MD-9 fire control system,
designed, developed and produced by

iK/YT/i . demonstrates \ con-

tinuing leadership in engineering,

evaluating and producing advanced
electronic and electro-mechanical
systems, /mma . . . Garden City,

N. Y— a division of American Bosch
Arma Corporation.

J**¥£fliC/l/V BOSCH JiJRAf/t CO*I*>OftATfO/V
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X-15 Scheduled to Make Debut Oct. 15
by Norman L. Baker

Washington—The completed pack-
age of the X-15, the most advanced
concept in the aeronautical and astro-

nautical vehicle design state of the art,

will roll through the doors of North
:

American's Los Angeles Division some-
time next week.

This, the first of three under con-
struction and the latest generation of a
series of advanced research craft, is

j
destined to probably play the most his-

tory-making role of all the X series of
aircraft. The X-15 must bridge the gap
between two eras of technology—the
transition from aerodynamics to the
virtually unexplored field of astrody-
namics.

The role of the X-15 is similar in
many respects to the famed X-l sonic-
barrier research vehicle. Both were de-
signed for an assignment that would
involve the searching of the 'gray' lim-
its of man's knowledge of flight. Both
of the vehicle's designs were based on
unproven theories, theories that can
be proven only by actual flight test in
the environments for which they were
designed.

• Flight weeks away—The space
research phase of the X-15 is still many
weeks away. The vehicle is expected
to roll from NAA's plant minus its

Reaction rocket power plant. At last

report the engine was still in its final

test program at the Reaction plant.

NAA test pilot Scett Crossfield will

take the craft through an extensive
'wringing out' program before it is

delivered to the Air Force early next
spring. This first phase of a three di-

i visional operation will carry the vehicle
through an involved 'air worthiness'

;
:heck-out starting with unpowered
jlide flights, through high altitude pow-
ered flights with ballistic attitude con-
trol system. Crossfield will make no
attempts to take the X-15 through its

Mnaximum of velocity and altitude.

After North American is satisfied with
Ips 'de-bugging' and evaluation pro-
gram, the vehicle will be turned over
to the Air Force research team at Ed-
tvards Air Force Base.

At Edwards, the X-15 will be tested
jlo the limits of its design capabilities

py a team of fliers headed by Capt.
Robert (Bob) White. In a series of
jmall steps this team will gradually

|

nove farther out into the space en-
vironment and deeper into the hyper-

|

ionic regime. The X-15 will quickly
inter the transition area between the
itmosphere and true space conditions

Inissiles and rockets, October 6, 1958

FLIGHT SUIT protects pilot in X-15
flights.

COCKPIT AREA tested for heat, cold.

investigating control, orientation, and
stability in this critical area. As the

vehicle goes through a ballistic arc in

its flight pattern, the pilot will be sub-

jected to acceleration, weightlessness,

and deceleration where his ability to

perform the functions of controlling

the vehicle will mean the difference

between success and failure.

• Parallel program—NACA will

join the Air Force at Edwards in a

parallel research program. While the

Air Force tests will be of a current

vehicle design evaluation nature,

NACA will conduct detail flight re-

search for later generation space re-

search vehicles. Heading the NASA
flight team will be Joseph Walker with

a backup by Neil Armstrong.

During all research flights, the

NASA will have primary responsibility.

It also will operate the flight test

range between Wendover AFB (the

position of launch of the X-15 from
the B-52) and Edwards AFB, and will

be responsible for data reduction and
reporting.

Unlike the preceeding rocket air-

craft research programs, where only

one vehicle was available for testing,

all three X-l 5s will be going through
their paces throughout the program. In

addition to accelerating the program,
this procedure will preclude any holdup
in case of destruction of one of the

vehicles.

• Manned missile—The X-15 is for

all practical purposes a manned ballis-

tic-glide missile. Its 50-ft. cylindrical

fuselage resembles current finned bal-

listic missiles. The cockpit payload is

located well forward in the nose, fol-

lowed by the propellant tanks and the

60,000-lb. thrust rocket engine system.

Controls, plumbing and wiring are

routed along the fuselage through two
large projecting tunnels on either side

of the ship.

Midway on the fuselage is mounted
the thin supersonic wings with large

radius leading edges (for dissipation of

heat) and blunt trailing edges. The ver-

tical and horizontal tail surfaces are

extremely blunt on the trailing edges.

Only the top vertical fin moves for

directional control while the horizontal

surfaces are all-movable. Landing gear

(skids in the rear and nose wheel) is

identical to the late X-2.

• Clothed in steel—The X-15 is an

all-steel craft, clothed in nickel alloy

steel, titanium and stainless steel to

combat high aerodynamic heating. The
outer skin, designed to absorb the in-

itial heat buildup, is nickel alloy with

stainless steel and titanium on the in-

side. The use of aluminum for inter-

nal use is held to a minimum. The
side panels are chemically milled after

forming for additional weight saving.

Manufacturing techniques are sim-

ilar to those used in the construction

of missiles, marking a transition in the

fabrication of manned systems. About
65% of the X-15 will be welded struc-

ture, compared with 100% fastened

structures for current aircraft systems.

Automatic and resistance welding has

been used in joining the structural

frame.

The heat-resisting structure of the

X-15 is reported, by North American,
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SYSTEMS
RELIABILITY

with .

.

GAS

GENERATORS

These extremely versatile units are

being used in aircraft and missile

systems to operate hydraulic pumps,

electric generaters, gyroscopes and

turboblowers; to inflate flotation

bags; to pressurize hydraulic accumu-

lators and pneumatic systems and a

wide variety of similar applications.

Units are very light in weight, com-

pact in size and can be produced to

meet individual customer specifica-

tion. Gas produced is of controlled

pressure, mass-flow and temperature,

independent of external environment,

acceleration or vibration.

Mc/S/A is also producing igniters,

pressure cartridges, explosive bolts,

initiators and hi-pressure electrical

connectors for ordnance rockets, guid-

ed missiles, aircraft and commercial

uses.

Write in for detail technical data.

A Explosive Ordnance by

Hollhter Airport — Hollister, California

. . .X-J5 Rollout Scheduled

to be the key to the vehicle's design.

Exhaustive temperature tests consumed
a major portion of the development

program. Although the engineers were

more concerned with external aerody-

namic heating, all the internal structure

was subjected to heat tests under ex-

ternal pressure and bending loads. Lit-

tle damage to the structure of the X-15
is expected as a result of its charac-

teristic of constant and rapid flight

through critical temperature areas.

During re-entry certain areas of the

ship's skin may reach a temperature of

600 degrees C, leading edges and con-

trol surfaces will top 1000 degrees C.

• Program in sixth year—The X-15
project was initiated in 1952 when
NACA directed its laboratories to be-

gin studies for the problems likely to

be encountered in flight beyond the

atmosphere and the methods of ex-

ploring them. By the spring of 1954]

the characteristics of the craft neces-

sary for this investigation had been

determined. Independent proposals of

the Air Force Scientific Board, the
;

Navy Bureau of Aeronautics and]

NACA were submitted as a joint pro-

posal to the Asst. Secretary of the Air

Force for Research and Development
with the resultant DOD approval in

December 1954. Nineteen hundred

fifty-five was a year of heavy design!

competition for the X-15 by several!

contractors having experience in the!

design of high altitude, high velocity]

airplanes. North American was given]

the go-ahead in December 1955 withj

a contract to build three X-15s withj

the Air Force providing the bulk of the!

funds (approximately $100-million)i

for the design, construction, and sup-l

port of the research craft, in addition!

to supplying the mother B-52.

AF INDUSTRY AND RESEARCH LEADERS discuss space logistics. (Left to right) i

C. N. Zimmerman, NACA; Brig. Gen. L. B. Kelley; S. H. Dole, Rand Corp.; Brig. Gen. <

H. A. Boushey.

Reliability Stressed As Key to Space Logistics

Circle No. 21 on Subscriber Service Card.

MAXWELL AFB, Ala.—Reliability

is the biggest single factor in solving

the logistics problems of space travel

and exploration. This was one of the

conclusions reached by representatives

of industry, several government agencies

and key Air Force personnel at the

10th AF Long Range Logistics Dis-

cussion Group meeting at Maxwell
AFB last week. This was the first such

conference devoted to the problems of

supplying space stations and vehicles.

"We are meeting here to get a feel

for the future," said Brig. Gen. L. B.

Kelley, Director of Logistics Plans,

USAF Headquarters, "so that we can
better anticipate the problems."

Gen. Kelley emphasized that the

meeting was not for the purpose of

discussing any AF program or any na-

tional program, but only to explore

generally the logistics implications of

space, and to determine the lines along

which the Air Force should be thinking]

Some 65 persons from AF, indus-

try and government agencies attended!

the closed sessions. A series of lectures

was given on practically every aspect

of space and followed by a brief dis-ji

cussion period. These lectures included::

The Space Environment—S. H. DoIe|l

of the Rand Corp.; General Space
)

Activities—C. H. Zimmerman, NACA;
|

Keeping the Spaceman Alive—Col. C.jj)

H. Roadman, USAF; Astrodynamics of

Space Vehicles—Dr. W. R. Dornberger,

Bell Aircraft; Reliability and Develop*

ment Testing—Maj. Gen. L. I. Davis,

USAF; Space Vehicle Design—Dr.
Krafft Ehricke, Convair; Propulsion for

Space Vehicles—Lt. Col. P. G. Atkin-

son, USAF; The Development 0|
Space Law—Mr. J. A. Johnson, Chief

Counsel of the AF; and Military Use-

of Space Vehicles-^Brig. Gen. H. f&

Boushey, USAF.
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An invitation

to

senior scientists

and

engineers

A $14,000,000 R&D Center,

housing 9 new laboratories, was

revealed as core of Republic's

$35,000,000 Research and

Development Program at recent

announcement by Mundy I. Peale,

President, and Alexander Kartvell,

Vice-President for Research

and Development.

....To join Republic Aviation's new
$35 million Research and Development Program

for spacecraft, missiles and advanced aircraft

In announcing Republic's $35 million research and development program, designed to arrive

at major breakthroughs in the aviation industry's transition to astronautics, Mundy I. Peale,

President, set the following objectives:

".
. . ACCELERATION OF PROJECTS ALREADY UNDER WAY AT REPUBLIC

ON LUNAR PROGRAM FOR MANNED SPACE VEHICLES, AND MISSILES

TO DESTROY ORBITING WEAPONS, AND INITIATION OF INVESTIGATIONS
LEADING TO NEW CONCEPTS FOR INTERPLANETARY TRAVEL."

"...RADICAL NEW FAMILIES OF LONG-RANGE AIR-TO-AIR MISSILES AND
ACR-TO-SURFACE BALLISTIC MISSILES FOR STRATEGIC AND TACTICAL
AIRCRAFT."

...VERTICAL TAKE-OFF FIGHTER-BOMBERS,
BOMBERS, AND SUPERSONIC TRANSPORTS."

HIGH-MACH FIGHTER-

Alexander Kartveli, Vice-President for Research and Development, emphasized that Republic's

program "will not duplicate in any way investigatory work currently in progress elsewhere,

but will stress novel concepts and new approaches to basic problems of missiles and space
technology."

The program includes construction of a $14 million R&D center to house 9 new laboratories,

and anticipates doubling the present research staff.

Senior men interested in the new possibilities created by a simultaneous exploration of all

aspects of Flight Technology are invited to study the functions of the new laboratories for

more detailed information:

SPACE ENVIRONMENTAL DEVELOPMENT LABORATORY

To simulate space flight conditions and test missile, satellite

and spacecraft systems and components; investigate human
engineering problems.

RE-ENTRY SIMULATION & AERODYNAMIC LABORATORY
To study hypersonic shock dynamics, real gas effects, heat

transfer phenomena and magnetohydrodynamics.

MATERIALS DEVELOPMENT LABORATORY
Study effects of high velocity, temperature, and space environ-

ment on materials for spacecraft, missiles and advanced weapons.

GUIDANCE & CONTROL SYSTEM DEVELOPMENT LABORATORY
To develop and test guidance and control systems for space-

craft, missiles and aircraft.

ELECTRONICS DEVELOPMENT LABORATORY

Study and explore all problems connected with highly special-

ized, complex electronic systems required for advanced forms

of spacecraft, missiles and aircraft.

ADVANCED FLUID SYSTEMS DEVELOPMENT LABORATORY

To develop and test fluid power systems for spacecraft and

missiles capable of operation under extremely high tempera-

ture, high pressure conditions.

MANUFACTURING RESEARCH & DEVELOPMENT LABORATORIES

To develop advanced manufacturing processes and techniques

for materials used in missiles and spacecraft. Laboratories for

each of the following areas : Non-Metallics, Metallica, Welding.

Qualified men are invited to write directly to:

A. Kartveli, Vice President, Research and Development

Farmingdale, Long Island, New York
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MODERN TESTING METHODS Assure Product

Reliability and Quality for Jefferson Electronic

DIT-MCO Circuit Analyzers Automatically Detect Finite Flaws

in Highly Complex, Multiple Interconnected Circuitry

A simple, efficient system far planning, per-

forming, controlling and recording the com-

plete test cycle of any electronic or elec-

trical circuitry has been developed by DIT-

MCO, Inc., Kansas City, Missouri. This revo-

lutionary concept can virtually eliminate

electrical circuitry errors, both in assembly

line and custom manufacturing operations.

In action at the Jefferson Electronic Prod-

ucts Corporation, of Santa Barbara, Cali-

fornia, it provides the exacting quality con-

trol and reliability which have helped to

make the company's products famous. In

addition to quality control and universal

application, the system improves interde-

partmental communications, facilitates co-

ordination and provides up-to-the-minute

test information at any stage of planning,

production or maintenance.

This new testing system is built around the

DIT-MCO Circuit Analyzer, a highly ac-

curate, automatic circuit tester which makes
rapid, sequential tests of any complex,

multiple interconnected circuitry. The basic

model tests up to 200 circuits in twenty

seconds, and test capacity can be enlarged
to any required degree by adding multiplier

sections. It detects potentially dangerous,

finite wiring flaws by simultaneously testing

one wire against all others commoned to-

gether . . . without special connections. All

external resistive devices are automatically

energized and functionally tested, and cir-

cuits connected together at common ter-

minal points are thoroughly checked. The
Analyzer never requires internal modifica-

tion and easily adapts to any test by use

of adapter cables. The exclusive DIT-MCO
Matrix Chart pinpoints error location, cir-

cuit number, type and amount of fault,

enabling technicians to make corrections

without reference to manuals or diagrams.

Standard, telephone-type components give

years of trouble-free service with minimum
maintenance. Nontechnical personnel easily

master operation with less than one-half

hour's instruction.

. . . Space logistics

Following the lectures, a series of

five seminars, with a general officer

heading each, discussed personnel facili-

ties, maintenance, supply and transpor-

tation implications of space planning.

"From industry," Gen. Kelley, the

sponsor, said, "we have gotten a feel

for the type of vehicles we will need

and from the medical people we have

learned some of the human factors and

problems to be solved."

Lack of foresight, the General con-

tinued, frequently causes us to do many
things we would not do and spend

money we would not otherwise have

to spend.

"The biggest asset we can have,"

Gen. Kelley said, "is reliable hardware

which will enable us to solve the prob-

lems of trajectory, velocity, communi-

cations and guidance—a degree of re-

liability far beyond that which we have

required thus far."

The same thought was voiced by

Dr. W. R. Dornberger of Bell who said

that current guidance and telemetry

would not solve the problem.

"The rendezvous is the main thing,"

Dr. Dornberger said, "it will be a very

difficult task to get the supplying ve-

hicle in the same plane, at exactly the

same speed and at the same time so

that supplies and personnel can be

transferred from one to the other."

Dr. Dornberger said he did not

believe the Russians were putting very

much effort into lunar probes, but were

concentrating on getting the manned

satellite.

"This would be a great achievement

and have great psychological value as

it would really open the door to space

travel," Dornberger said, adding that

he did not think this country is neglect-

ing the man in space projects in favor

of lunar probes but rather that both

projects are being given emphasis.

Brig. Gen. Boushey, Director of

Advanced Technology and AF Deputy

Chief of Staff for Development said*

many might have the wrong idea about

space logistics.

"We don't now envision thousands

of space ships all over the place.

Rather, our goal at the present i|

economy. That is, how to get a pag

load into orbit at a minimum cost," ha

said.

In discussing the human factors in-

volved, Col. C. H. Roadman, Chief o|

AF Human Factors Division said that*

while the exact dimensions of the radia-i

tion belt indicated by satellites, he dii

not see it as a great barrier and pre-

dicted that it might be that eventually)

a space pilot would get a radiation forei

cast in the same way today's pilots get

a forecast.

FREE! "Modern Jesting Methods" booklet!
"Modern Testing Methods" tells how DIT-MCO's comprehensive
electrical or electronic testing system can save time and increase
the reliability of your product. It offers a practical, tested plan
for standardizing and improving your testing methods. It's yours
for the asking, without obligation. Send your name, title, and
company address to:

DIT-MCO INC. ELECTRONICS DIVISION

Box 10-28, 91 I Broadway Kansas City 5, Missouri

Partial List of DIT-MCO Users:
: noft Radio Corp. • AiResearch Manufacturing Co. • American Bosch Armo Corp. • American
Machine & Foundry Co. • American Motors • Amphenol Electronics Corp. • Autonetics, A Division
of North American Aviotion, Inc. • Bell Aircraft Corp. • Bendix Aviation Corp. • Boeing Airplane
Co. « Cosina Aircraft Co. • Chance Vought Aircraft, Inc. • Chrysler Corp. • Convair • Douglas
Aircraft Co., Inc. • Dukane Corp. • Electronic Products Corp. • Fairchild Aircraft Division
• Farnsworth Electronics Co. • Frankford Arsenal • General Electric Co. • General Mills, Inc.,

Mechanical Division • General Precision laboratory. Inc. • Goodyear Aircraft Corp. • Grumman
Aircraft Engineering Corp. • Hazeltine Electronics Division, Hazeltine Corp. • Hughes Aircraft

• International Business Machines Corp. • Jefferson Electronic Products Corp. • Lockheed Aircraft
Corp., Missile Systems Division • Martin, Baltimore • Minneapolis-Honeywell, Aeronautical Division •
Motorola, Inc. • Northrup Aircraft, Inc. • Pacific Mercury Television Mfg. Corp. • Radio Corp. of
America • Radioplcne Co. • Raytheon Manufacturing Co. • Servomechanisms, Inc. • Sikorsky
Aircraft • Sperry Gyroscope Co. • Summers Gyroscope Co. • Sun Electric Co. • The Swartwout Co.,
Autronic Division • iemco Aircraft Corp. • Thompson Products • Topp Industries Inc. • Trans World
Airlines • U. S. Naval Air Station Overhaul and Repair Depots • U. S. Naval Ordnance Laboratory,
White Oak • Vertol Aircraft Corp. • Western Electric Co. • Westinghouse Electric Corp.
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Navy Confident of

Meeting IRBM Schedule
With the first flight test involving

operational engine components of the

Polaris Fleet Ballistic Missile (which
was put through test firing last week
at Cape Canaveral), the Navy is con-

fident that tight test schedules in the

IRBM's development will be met de-

spite a guidance failure.

The test was essentially for the

Aerojet-General first and the Thiokol
second stages. Flight tests using a mo-
tion simulator, already completed at

the Air Force Missile Test Center, are

programmed for the near future.

It has been learned that some 21

out of 22 "dummy" test vehicles thus

far tested have been successful, and
a number of static tests also have re-

portedly achieved a "high degree" of

success.

British Get Swedish
Order for New Missile

The Royal Swedish Airboard has

placed an order with Bristol Aircraft.

Ltd. for Great Britain's surface-to-air

missile, Bloodhound. The number of

missiles was not disclosed.

The 22-foot missile has been under
development since 1949. Two Thor
ramjet engines, mounted above and be-

low the fuselage, supply sustaining

power. Solid propellants boost the

missile to operating speed at the rate

of 1,500 fps. It uses a combination of

beam and homing systems for

guidance.

According to President David
Proudlove of Bristol Aeroplane Com-
pany U.S.A. Inc., it is the first export

order for a British-developed defense

missile.

TAC Shows White Lance,

New Air-to-Surface Missile
The Air Force's Tactical Air Com-

mand has unveiled its new White Lance
air-to-surface missile.

A modified version of Navy's
Bullpup, White Lance incorporates

changes in the propulsion system,

guidance system and payload. It has
the same general shape as Bullpup, and
will be used by TAC in attacking

ground targets.

Bomarc Replaces CF-105
Boeing's IM-99 Bomarc will be-

Icome Canada's major air defense
weapon, confirming a foremast made
py m/r (July 28, p. 49).

Canada will cancel a planned
p2-billion production program for the

Supersonic CF-105 Avro Arrow. The
pircraft's flight and fire-control system
(Astra), and the Sparrow missile, also

&ot the economic axe.

REDUCE
BREAKDOWN FAILURES

NEW
WELW

MOLDED
DEPOSITED CARBON RESISTORS

The use of a thermo-plastic insulation material has resulted in an

economically priced molded carbon resistor of markedly improved

endurance and long term stability.

Type N resistors subjected to several one-hour cycles of immer-

sion in boiling water — while DC polarized — have revealed only

negligible changes in resistance. Continuous operations at 150°C

caused no damage to the component.

The new Type N resistor, a deposited carbon film fired onto a

porcelain rod, is first tropicalized with multiple coatings of pancli-

matic lacquers to give it long term moisture resistance, and is then

molded in a thermo-plastic material.

This molded insulation has an effective resistance in the order

of 1013
ohms. Its inherent thermal conductivity is approximately

ten times that of air, resulting in substantially improved load life

under conditions involving excessive or high wattage dissipation.

Similarly, Type N resistors may be soldered as close to the insula-

tion as desired without fear of melting or deforming the cover.

One added advantage of the Type N is that the original markings

on the resistor body remain visible and legible through the trans-

parent molded material.

Welwyn Type N carbon resistors meet the requirements specified

by MIL-R-10509 B, and are available in all values, ranging from

10 ohms through 1 megohm. For complete data and specifications

write to Welwyn International, Inc., 3355 Edgecliff Terrace,

Cleveland 11, Ohio.
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To accomplish its mission, a missile ... a rocket . .

.

an aircraft ... or a complete weapons system must
have the ultimate touch— the final factor of reliability

built into it.

And what else is reliability but trust — trust in the
integrity, skill, and experience of the people who build

the components and the final product?

More than our 100 years of experience, more than our
up-to-date facilities and equipment, our greatest asset
is the trust placed in us by the aviation industry.

YEARS

1859-1959

22

Foote Bros, power transmission products — quality

precision gearing and actuating mechanisms for air-

craft, engines, and missiles have earned that trust by
delivering the reliable performance expected of them.

We have developed Quick Disconnect Mechanisms,
Accessory Drives, Actuators, and High Speed Trans-
missions for today's aircraft and missile industry.

Our completely integrated facilities are designed for

the production of your specific requirements. Your
inquiry is invited.

FQDTE BROS.
Bettet fbuwtTfoiHdtttiMcOH.7&/UW#ABdfol0eM6
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FOOTE BROS. GEAR AND MACHINE CORPORATION
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Chicago », Illinois



missile electronics

Job for Electronics: Weighing Big Missiles

Center-of-gravity determination—one key

to missile reliability—makes use of special

techniques to insure distribution of weight.

Among many critical and complex
techniques used to increase and assure

the reliability of ballistic missiles is a

technique utilized by Chrysler Missile

Division engineers for determining the

exact center of gravity of each missile.

The center of gravity is a key ele-

ment in missile design, and greatly

affects the flight path or trajectory of

a missile during flight.

Basically, the center of gravity

of a ballistic missile is determined by
weighing each component and elec-

tronically weighing assemblies and sec-

tions of the missile, as well as the en-

tire completed missile.

The center of gravity is extremely

critical in relation to the top or body
section. At the point of trajectory

where burn-out occurs, the body is

separated from the thrust section. This

separation must occur with minimum
disturbance to permit the body to con-

tinue in the predetermined trajectory.

The Structural Design Department
at Chrysler Missile Division calculates

the predicted weight and center of

gravity for each missile. To insure

proper balance, they receive informa-

tion on the actual weight of each com-
ponent as it is installed in the missile,

and check actual weight against pre-

determined weight calculations. It is

essential, in confirming the exact center

of gravity, that the weight of each
component or unit placed in the missile

stays within established weight toler-

. ances.

The problem of accurately weigh-

ting large and heavy missile sections

land entire missiles has been solved

with a servo null-balance instrumen-

tation system designed and built by
Performance Measurements Co., De-
Ijtroit, Michigan.

• Weighing the missile—When all

^components are installed in the missile,

the resultant center of gravity location

is determined by the electronic weigh-

ing system with a digital readout. The
missile is suspended by two cables. A
strain gage load cell is attached in

series with each cable between the

missile and an overhead crane. Each
'cell has a 10,000 pound capacity.

During the weighing operation, the

(missiles and rockets, October 6, 1958

missile fule tasks are filled to simulate

actual weight distribution during a

flight. Before the cables are attached

to the missile, the load cell system is

balanced to read zero; this excludes

the weight of the cable, yoke and
shackles from the final weight reading.

Then the cables are attached to lift-

ing stations or suspension points which
are designed into the missile. The
missile can then be lifted into the air

by the crane.

Suspension points on the missile

are located during the manufacturing

operation to a tolerance of 0.030 inch

for each point. Exact placement of the

lifting stations is of course essential in

determining weight distribution.

* Weighing instrumentation—As
shown in the block diagram of the

weighing system, the digital indicator

consists of a measuring circuit, an

electronic amplifier, precision slide

wire, and a servo balancing motor.

An excitation voltage is placed

across each of the load cells, the strain

gage bridges within them become un-

balanced. This unbalance is translated

electronically into an indicator reading

calibrated directly in pounds.

The heart of the weighing system is

the servo null-balance indicator with

digital readout, developed by Perform-

ance Measurements Co. The perform-

ance measurement team responsible for

the project was headed by Donald
Courtney. The servo-null-balance por-

tion of the instrumentation incorpo-

rates a precision slidewire (infinite reso-

lution potentiometer) in a bridge cir-

cuit. This potentiometer has a linearity

of 0.025%. The entire system allows

0.1% of full scale accuracy in weight

measurements.

The internal slidewire is the major

component of the internal bridge. The
amplifier compares the unbalance of

the load cell bridge with the voltage

across the internal bridge. Any differ-

ence in these two signals is chopped

and amplified.

This signal then energizes the servo

balancing motor, causing it to turn

the potentiometer in the direction for

a balanced null. Number wheels are

geared directly to the slidewire shaft,

READY for weighing operation, yoke and

null-balanced servo are set up.

HELD IN YOKE, missile registers full

weight on servo from two points.

AIR TRANSPORT of missile is another

reason for determining center of gravity.
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missile electronics 13 New Members

so that the digital readout has a con-

stant relationship to the slidewire posi-

tion.

Both the load cell and internal

bridge circuit are supplied from the

same voltage source, so that line varia-

tions do not affect accuracy of read-

ings. In fact, this circuit arrangement

allows up to ± 50% variation in bridge

supply voltage with no change in zero

or span.

To actually determine the center

of gravity, calculations are made on
the basis of both the total recorded

weight of the entire missile and the

individual weight readings taken from
each load cell. A channel selector on
the instrument allows the engineer to

take readings from each load cell in-

dividually; only one digital indicator

is needed.

Electronic weight determination of

components or finished missiles pro-

vides highly accurate weight data for

aeroballistic purposes. This is one of

the techniques used to prove theoretical

calculations and reduce the margin for

error complex processes involves in the

building of successful missiles.

The increasing need to transport

missiles by air is another pressing

reason for accurate weighing, since

stability of the load as well as relation-

ship of load to lifting capacity of the

carrier, is of course a matter of major

concern.

Admitted to EIA

Thirteen additional firms have been

accepted for membership in the Elec-

tronic Industries Association by action

of the Board of Directors during the

Association's three-day fall conference

in San Francisco, Sept. 16-18.

The action of the Board was based

on recommendations of the various

EIA divisions involved. The firms are:

Aeronutronic Systems, Inc., 1234
Airway, Glendale 1. Calif.

Amco Engineering Co., 7333 W.
Ainslie St., Chicago 32, 111.

Columbus Electronics Corp., Semi-

conductor Div., 1010 Saw Mill River

Rd., Yonkers, N. Y.

Continental Illinois National Bank
& Trust Co. of Chicago, 231 South
LaSalle St., Chicago, 111. (Associate

Member).
The Martin Co.. Baltimore 3, Md.
Master Mobile Mounts, Inc., 1306

Bond St., Los Angeles 15, Calif.

Resitron Laboratories, Inc., 2908
Nebraska Ave., Santa Monica, Calif.

The Siegler Corp., 610 S. Harvard
Blvd., Los Angeles, Calif.

SNC Manufacturing Co., Inc., P.

O. Box 277, Oshkosh, Wise.

Syncro Corp., Electronics Div.,

Meusse Argonne Ave., Hicksville,

Ohio.

U. S. Semiconductor Products, Inc.,

3536 West Osborn Rd., Phoenix, Ariz.

United Transformer Corp., 150

Varick St., New York 13, N. Y.

Wyco Metal Products, 6918 Beck
Ave.. North Hollywood, Calif.

Litton Industries

Purchased by Westrex

Announcement was made recently

of the purchase of Westrex Corpora-

tion by Litton Industries, Inc. Purchase

price of Westrex, formerly a wholly-

owned subsidiary of Western Electric

Company, was not disclosed.

Westrex foreign offices are com-
mencing distribution of Litton commu-
nication equipment, radar antennas,

instrument landing systems, and medi-

cal x-ray units.

Upon the completion of the trans-

fer of ownership, Westrex now handles

tropospheric and ionospheric scatter

relay equipment for over-the-horizon

communication and a new line of com-
munication and power wire and cable.

Westrex, a Delaware corporation, oper-

ates 19 foreign sales, service, and dis-

tributing subsidiaries. The company
employs more than 1200 persons, 1000

of which are overseas. An assembly

plant is maintained in England. Gross

income for 1957 was more than $13

million.

LOAD
CELL

POWER
SELECTORSUPPLY

LOAD
CELL

AMPLIFIER

1~
FOLLOW-UP

POTENTIOMETER

motor
|— rn

NUMBER WHEELS

OUTPUT of bridge-type strain gage load cell pickup feeds to input of digital indicator,

in this block diagram. Indicator is servo null balance type, equipped with an electronic

amplifier, multiple-turn tapped precision slide wire and servo balancing motor. Motor

drives number wheels for digital readout.

IN OPERATION, a load or unbalanced signal in the external bridge causes a current

through the slidewire (SW), which is translated as an error voltage, then the motor

rebalances the error, the amount of unbalance being read as load. A,B,C,D are load

cells in external bridge; AiJ^CD, are located inside the indicator. E, E, are resistors

which isolate the balanced zero control (C, and B,) from the external bridge. Resistor S

determines amount of unbalance, or span, permitted.
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Contractors Selected For

$60 Million Navy Project

Navy has identified the successful

applicant for the prime contract to

construct the giant $60 million Naval

Radio Research Station at Sugar

Grove, West Virginia. Selected as a

joint venture for the prime contract

from a list of about 125 firms, were

three contractors representing three

states—Virginia, Pennsylvania and

Nebraska. The three firms of the joint

venture are Tidewater Construction

Corporation, Norfolk; Peter Kiewit

Sons, Omaha; and Patterson-Emerson-

Comstock Incorporated, Pittsburgh.

The project involves the fabrication

and erection of a giant steerable radio

telescope to be used in studies of outer

space, advanced scientific research on

characteristics of the earth's atmos-

phere, and geodetic and geomagnetic

studies of the earth.

It is anticipated that major con-

struction work will commence no later

than October 15, 1958. Bids have al-

ready been solicited from subcon-

tractors for preliminary ground work.

Final selection for the prime con-

tract was made by a special contract

selection board appointed by Rear

Admiral E. J. Peltier, Chief of the

Navy's Bureau of Yards and Docks,

from a list of 10 best qualified firms

which were carefully screened from the

larger list. The Bureau of Yards and

Docks will administer the project for

the Navy through the District Public

Works Office, Fifth Naval District,

Norfolk, Virginia.

Newest Falcon Shown,

Has Greater Speed, Range

Dallas—Existence of new super-

sonic air-to-air guided missile that is

said to climb higher, fly faster and

have a greater range than any of its

predecessors, has been announced by

the Air Force and Hughes Aircraft

Company, developer and producer.

Fourth in the family of Falcon

missiles produced by Hughes for the

Air Force, the new GAR-3 (guided

air rocket) is scheduled to go into op-

erational service soon as principal fire-

power for advanced all-weather jet

interceptors.

Roy E. Wendahl, vice-president and

manager of Hughes' airborne systems

group, described the newest Falcon as

"a semi-active radar seeker type, in-

corporating advanced engineering and

manufacturing techniques."

astrionics
-

by Raymond M. Nolan

Communications from space vehicles were given a boost recently with

the announcement by the University of Michigan of its ruby maser—cap-

able of outperforming both vacuum tubes and transistors. In the ruby

maser system, the ruby is placed in a magnetic field and immersed in

liquid helium. The magnetic field aligns the electrons of the ruby's atoms

while the frigid helium reduces noise due to atomic motion. Electrical

energy is supplied to the ruby's electrons so that an incoming radio signal

can trigger its release and produce a large signal output. U-M researchers

see eventual production units in packages no larger than a filing cabinet.

Major procurement and production contracts placed by the Defense

Department in FY 1958 totalled $16 plus. Of this amount, electronics and

communications totalled a little more than $1 billion. The figures do not

include programs budgeted with research and development funds or produc-

tion equipment obligations to support aircraft, missiles or electronics

equipment.

DOFL (Diamond Ordnance Fuze Laboratory) recently celebrated its

5th anniversary with an open house. Among the exhibits was a first showing

of the micro-miniaturization techniques developed by DOFL and felt by

many to be the foremost in the country. Some future items will be digital

modules about the size of a five cent piece and several times as thick. The
electronics components will be embedded in ceramic and will be capable of

being stacked in almost any configuration. Another DOFL item of interest

is its short-pulse radar, developed in conjunction with a proximity fuzing

device. Said to be as close to unjammable as you can get with radar.

The new missile "White Lance" to be employed by the Tactical Air

Command is reported to be a Bullpup with improved guidance, a new
propulsion system and a "different" warhead. No details are known about

the propulsion system, but the improved guidance is probably the television

guidance that Martin has been trying on versions of the Bullpup. TV
guidance was tried during WW II but was not very successful because of

vehicle preturbations which disturbed the picture. The system now being

tested reported has solved this problem and gives a stable TV image so

that the pilot, who controls the missile from the airplane, can achieve

positive control even when White Lance is out of visual range. The different

warhead can only mean a nuclear one since present versions of the Bullpup

use high explosive. (See also p. 21).

A recent achievement of the National Bureau of Standards was the free

precession determination of the proton gyromagnetic ratio. Importance of

this will be felt by many research projects since it means that the proton

can now be used as a very sensitive probe to determine magnetic intensity

in terms of the precisely known gyromagnetic ratio. Specific applications

will range from cyclotrons and mass spectrographs to servo mechanisms

and electromagnets. The NBS work is part of a broad scale program which

seeks to obtain more accurate values for constants such as the velocity of

light, the acceleration of gravity, and the various atomic constants. Like

other atomis nuclei, the proton, or hydrogen nucleus, behaves as a small

magnet. When placed in a magnetic field, it tends to orient its axis along

the direction of the field. But, because the proton is spinning itself, it acts

somewhat like a gyroscope and precesses about the field direction. The
ratio of the angular precession frequency to the magnetic field strength

gives the gyromagnetic ratio.
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STU

SHORT MS "E"
Smallest, lightest MS "E" types

Unitized rear sealing grommet
Pre-filled solder pockets.

+400°F. CONTINUOUS
. . . and higher ratings for short

durations. Environmentally re-

sistant. "Poke Home" contacts.

MINNI

MINIATURE "E
Altitude -moisture resistant.

Stainless steel pins and bayonet

slots. 257°F.

ini

HiBill
93 SERIES

RACK & PANEL
Complete connector family.

Crimp termination "Poke Home"
contacts +200°C.

94 SERIES

RACK & PANEL
Polarized aluminum shells.

"Poke Home" contacts. Up to 63

contacts. +257°F.

AMPHENOL "POKE HOME" CON-

TACT CONCEPT IS COVERED BY:

U.S. PAT. NO. 2,419,018

AMPHENOL ELECTRONICS CORPORATION
Circle No. 24 on Subscriber Service Card. Chicago 50, illinois

. . . missile electronics

Scope Inc., New R&D
Company Organized

Announcement was made recently

of the formation of a new company,
Scope Inc., by several former em-
ployees of Melpar Inc.

Scope was originally the Wilbespan
Research Labs, but activities were then

on a smaller scale. The new company
intends to direct its work in the re-

search and development field in the

physical sciences. It is located in

Fairfax, Virginia.

Co-founders of Scope Inc. are

Richard E. Williams and Johnathan J.

Broome, both formerly with Melpar.

Mr. Williams was assistant to the VP
for Research and Engineering, and Mr.
Broome was assistant to the Execu-

tive VP.

Navy Scientists Hear Report

On Missile Guidance Filters

Properties of infrared interference

filters used in the guidance systems of

missiles and rockets were recently re-

ported by Kodak scientist Paul B.

Mauer at a Naval Research sponsored

meeting on infrared information in
|

Boston.

Mauer reported the characteristics

of various filter types used to screen

out unwanted wavelengths of infrared

energy. This property makes the filters

of great value in a missile guidance

system because they can discriminate

between the radiation coming from a

target and energy coming from the sun

or the target background.

Mauer's talk included comparisons

of various filter materials and graphs

of their transmission properties under

differing conditions. He also showed
ways in which filters can be out or

combined to give desirable transmit-

tance characteristics.

EIA Opens New
Standards Laboratory

A standards laboratory to perform

test measurements for tube and semi-

conductor manufacturers has been

placed in operation by the Electronics

Industries Association.

The long-established laboratory, lo-

cated in Newark, N.J., formerly was

operated at the same address for re-

ceiving and cathode ray tube manufac-

turers as a part of the RCA Industry

Service Laboratory. EIA tube manu-

1

facturers have combined this with a

similar operation of semi-conductor

manufacturers which had been con-

ducted at Syracuse University. Avail-
j

ability for use by the Armed Services
j

is planned for the future.



PNEUMATIC ACTUATORS:
High pressure, for use in hot
gas servo systems or in after-

burner nozzle area control and
thrust reverser controls.

PRESSURE SWITCH: Controls
cut-in and cut-out compressor
pressures. Hermetically sealed,

accurately maintains system
pressure and serves as system
pressure indicator.

CONTROL VALVE: 5000 psi,

manual. Controls air flow to
actuating components from
supply source. Can be actuated
directly by hand, cable pull,

or other manual means.

METAL STORAGE CYLINDERS:
5000 psi—have moisture drain
fittings which also provide
connecting port between the
cylinder and the rest of the
pneumatic system.

FROM THE BLAZING INFERNO

OF AN AFTERBURNER

TO THE TORTUROUS VIBRATION

OF A MISSILE...

KIDDE COMPONENTS
SOLVE YOUR

PNEUMATICS PROBLEMS!

Vibration Isolator

Vibration Isolation System

Newest Kidde development: The Pneumatic
Vibration Isolation System. Employing relatively

inexpensive components, it maintains desired
low natural frequency and reduces the relative

displacement at various load conditions.

The system shown above is one of several Kidde
pneumatic vibration isolation system programs
for protecting delicate missile control systems
from undesirable vibratory disturbances and
great transients in "g" loading which would affect

accuracy of control. The component in the inset

photo incorporates the system's mechanical and
air snubbers, air spring, servo valve and passive

isolator.

Research on projects like this new vibration

isolation system goes on constantly in Kidde's
vast creative pneumatics engineering department.
For more information on any Kidde components,
or help in solving specific pneumatics problems,
write or call Kidde today.

Walter Kidde & Company, Inc.

Aviation Division

1 020 Main Street, Belleville 9, N. J.

District Sales Engineering Oftices:

Dallas, Tex.—Dayton, Ohio—St. Louis, Mo.

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

Walter Kidde-Pacific, Van Nuys, California

Walter Kidde & Company of Canada Ltd., Montreal

SOLENOID VALVE: New one-
half inch pilot-operated valve.

Extremely fast response time
(25 milliseconds) for use in

systems involving pulsating,

high pressure gases.

QUICK DISCONNECT: Double-
check — permits fast coupling
or uncoupling of components
without pressure loss. Has
pressure check in both inlet

and outlet unit.

FIBERGLASS SPHERES: Non-
shatterable, 5000 psi. Feature
very high strength-to-weight
ratio. High impact resistance,
excellent chemical immunity.

PORTABLE GROUND SERVICE
CART: 4cfm compressor, drive
unit, air driers and pneumatic
storage sphere. Provide service
at either 3000 or 5000 psi.
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unexcelled as a refrigerant, as an inerting agent

Pureco C0 2 in liquid or solid form is a convenient,

low cost, maintenance-free refrigerant of unlimited

capacity, which can be accurately controlled for use

in low temperature testing and field conditioning.

Also, Pureco Carbon Dioxide is finding in-

creased use in providing an inert atmosphere in

test chambers and cells following or preceding

the testing, handling or storage of explosive or

combustible materials.

Pureco's Technical Sales Service is qualified

to assist you in adapting COa to any particular

refrigeration or inerting application. Call your

Pure Carbonic representative. There are more
than 100 Pureco locations from coast to coast.

Pure Carbonic Company
A DIVISION Of AIR REDUCTION CO., INC.

150 EAST 42ND STREET, NEW YORK 17, NEW YORK

AT THE FRONTIERS OF PROGRESS YOU'Ll FIND AN AIR REDUCTION PRODUCT • Products of the divisions of Air Reduction Company, Incorporated,

include: AIRCO - Industrial gases, welding and cutting equipment • AIRCO CHEMICAL - vinyl acetate monomer, vinyl stearate, methyl butynol, meJhyl

pentynol, and other acelylenic chemicals • PURECO-carbon dioxide-gaseous, welding grade COj, liquid, solid ("DRY-ICE") • OHIO-medical gases

and hospital equipment • NATIONAL CARBIDE -pipeline acetylene and calcium carbide • COlTON-polyvinyl acetate, alcohols, and other synthetic resins.
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SPECIALISTS IN DIFFICULT, NON-STANDARD LINEAR POTENTIOMETER DESIGNS

Series 4103 Circular Pots, as shown
above — are particularly suited to

telemetering, control systems and

. . . missile electronics

Hughes Aircraft Gets

$30 Million Contract

The U.S. Army Signal Corps has

awarded a $30,689,713 contract to

Hughes Aircraft Co. for production of

elements of "Missile Monitor" air de-

fense systems for use by a field army.

Designated AN/MSQ-18 by the

Signal Corps, the system is the opera-

tions control center at battalion level

for overall mobile defense operation

attached to an army in the field.

MSQ-18 systems will tie in and

coordinate airborne target information

from existing U.S. Army radar to

existing missile batteries. It will insure

maximum efficiency and employment
of such Army antiaircraft units as the

Nike and the Hawk.
Production will take place at

Hughes' Fullerton, Calif., plant. The
contract will involve a monthly payroll

of $800,000 at Hughes; $125,000
monthly external purchases in the Los
Angeles area; and employment of

approximately 1,600 people at maxi-

mum production. An additional 250
employees working for sub-contractors

will participate.

GE Shows "Plasma

Accelerator" Control

Further progress in the plasma jet

field was indicated at the Air Force
Association Convention in Dallas,

when General Electric unveiled a work-
ing model of what it calls a "pulsed

plasma accelerator." The accelerator

can be used to control the direction of
space craft in their flights through
space. (See m/r Sept. 29, p. 11.)

The accelerator, which is one of

several types being developed by GE,
was built by GE's Aerosciences Lab-
oratory in Philadelphia. It uses the

magnetohydrodynamic principle to

propel a low density gas at high specific

impulses.

Inside a T-shaped glass tube, with
its normally horizontal cross-arm in a
vertical position and the vertical arm
ixtending into an evacuated chamber,
i plasma is formed and discharged into

he chamber.
The plasma, composed of ionized

gas, is produced by a hot electric field

;enerated by regularly occurring sparks
letween brass electrodes. The current
s returned through a brass strap out-
ide the glass tube, setting up a mag-
letic field to help propel the plasma
>ut the tube into the chamber.

The evacuated chamber, designed
o approximate the vacuum conditions

)f outer space, is made in a bell jar.

computers, i-urmsned single or ganged
up to 5 units. Life at least

1,000,000 cycles.

Cuts custom design

costs with 4 BASIC

POTENTIOMETER

CASES

Series 4101 Rectilinear Pot ^Sj;
Suitable for linear position '

indication especially in aircraft

and missile controls. Life at least

1,000,000 cycles.

Pacific Scientific can design
and build custom linear poten-

tiometers to your most critical

requirements . . . yet save you
time and money by incorporat-

ing them into any one of four

standard cases!

You are, of course, not limited

to these 4 cases — for Pacific

has the ability to design and
produce precision wire-wound
linear potentiometers on a cus-

tom, yet production basis. Spe-
cialization in difficult, non-
standard linear potentiometers

has given Pacific much exper-

ience in the very type of work
many prefer to avoid.

Pacific has die manpower and
the facilities to originate de-
signs and produce a special

element built to your own rigid

requirements. Expanded pro-

duction facilities now make
this creative engineering serv-

ice available to all manufac-
turers of electronic equipment.

There is no
obligation to obtain

further details — and
technical data sheets.

WRITE TODAY!

PACIFIC SCIENTIFIC COMPANY
P.O. Box 22019, Los Angeles 22, California

San Francisco Seattle

Arlington, Texas • San Diego

Representatives: Eastern U.S.-Aero Eng. Co.

Canada-Garrett Mfg. Corp.

Creative Manufacturing
and Development in Aircraft Safety
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Circuit Development
Group Leader Ralph Wolcott

(left) considers future changes
in computer output unit for

mbing— navigational systems.

Ground-floor

opportunities in

COMPLETELY INTEGRATED B-70 WEAPON SYSTEMS atIBN

Project Engineer Robert
Cantwell (left) uses a system of

gimbals to describe navigationa

problems in the analysis

of a new system design.

Staff Engineer William Howard (center) reviews

gearing accuracy requirements of test equip-

ment with electronic circuit designers.

The design and development of advanced

computers for the B-70 exotic-fueled bomb
an unusual opportunity to highly qualified er

and scientists today. At IBM Owego you nc

a chance to work on completely integrated

systems for this jet "flying computer." An

real challenge joining this new Division — he

develop this new long-range, high-speed

which will usher in entirely new characteris

manned aircraft. In addition, you have all tht

tages ... all the security ... of IBM.

Challenging assignments now ope

• Airborne digital

& analog computers

• Inertial guidance

& missile systems

• Information

& network theory

• Magnetic engineering

• Maintainability

engineering

• Optics

• Units & systems
test equipment

• Radar electronic*

& systems

• Servomechanisrr
& analysis

• Theoretical phys

• Transistor circuit

• Other openings ii

related fields to I

your skills and ki

QUALIFICATIONS: B.S., M.S. or Ph.D. Degree

trical or Mechanical Engineering, Physics, or

matics, and proven ability to assume a high

of technical responsibility in your sphere of i

FOR DETAILS, just write, outlining backgroi

interests, to: Mr. P. E. Strohm, Dept 604W
Military Products Division

International Business Machim
Owego, New York

IBM is a recognized leader in the rapidly ex|

electronic computer field. Its products are U

both military and commercial applications.
'

find ground-floor opportunities for technical si

ment and professional advancement at IBM

IBM's liberal company benefits set standa

industry today. Salaries are commensurate W
abilities and experience.

IBM MILITARY
PRODUCTS

Plants and laboratories: Endicott, Kingston, Owego, Pou|!|

Vorktown, N. Y.; Lexington, Ky.; Rochester, Minn.; San.



Space Team Must Include

Skills of Basic Sciences

U.S. efforts will need top
'

brains to meet challenge

posed by non-military vehicles

by L. Eugene Root

L. Eugene Root, a nationally recog-

nized missile scientist, heads the De-
velopment Planning Dept. of Lockheed

Missile Systems Division. Root's group

advises management on directions of

development, trends in power and utili-

sation of scientific advances in various

fields. The following article was pre-

sented at a recent meeting of the

Northern California Branch of the

American Astronautical Society.

The development of astronautics,

carried along on the back of the guided

missile, makes a good story: the Ger-

man pioneers of the Interplanetary

Society struggling along with their

small-scale experiments, until they were

picked up by the German Defense

Ministry and deposited in Peenemunde
with the vast resources that perfected

the V2 missile—but still dreaming of

the conquest of space.

Then the sequel, after World War
[I, when the national and technical

resources of the U.S. were brought

into the further development of the

ballistic missile; providing the power-

ful engines, the guidance techniques

ind hypersonic know-how with which
:he exploration of space could finally

je started.

There is a third chapter which tells

low Russian ballistic missile develop-

nent followed the same course, arrived

it an orbiting capability at about the

ame time, and turned the pioneering

sxploration of space into a kind of

;old rush, 1957 version.

Let us now examine the part in-

lustry should play in the next few
^ears, now that astronautics has be-

:ome an important technology in its

>wn right.

Evidently, we are now past the

ime when astronautics made progress

mly by the fortuitous coincidence with

lallistic missile development; in fact,

here are many of us who now an-

ticipate a divergence between the future

paths of development of the ballistic

missile and the space vehicle.

In particular, the differences arise

mainly from the small size of the earth

and the large size of the universe. On
the earth, for example, there are no
radio communications circuits which
are expected to work over distances

longer than about 5,000 miles; a radio

communications circuit, even to a

moon vehicle, would involve distances

50 times greater. Thus, taking into ac-

count the inverse-square law, the diffi-

culty of radio communication is in-

creased by about three orders of magni-
tude.

For planetary distances, the prob-

lems concerned become even more im-

pressive. For journeys outside the solar

system (supposing we knew how to

make them) we should find ourselves

in a totally new regime.

•Military objectives limited

—

Again, considering the minuteness of

the earth and the vastness of outer

space, we find that the requirements

on military missile performance are

strictly limited by the short range of

the longest significant mission.

A military missile is required only

to propel itself from one point on the

surface of the earth to another. Taking

the long way around, this involves a

20,000-mile journey, all of which is

accomplished in a strong gravitational

field and in a dense atmosphere. Under
these circumstances, the requirements

for propulsive devices involve high

thrust for short periods of time.

For the long missions of space

travel, engines of very low thrust but

high specific impulse may well turn out

to be most useful. There is presently

no known economically feasible way
to design and develop such engines,

even though military use can well be

visualized.

The same general remarks apply

to other important fields of technology;

to guidance, to navigation. They apply

to the developments necessary to en-

able men to live in the new and largely

unknown environment of space, outside

of the protective envelope of the atmos-

pheric ocean.

• Still exploratory—During these

years astronautics will be almost cer-

tainly in the exploratory stage. We shall

be learning how to live, how to adapt

ourselves, our instruments, and our

habits and customs, to the new en-

vironment. When we talk of the ex-

ploration of space we imply exactly the

same kind of adventure that has stimu-

lated all exploration—the challenge of

the unknown. It is of course this chal-

lenge which explains the tremendous
current popular interest in astronautics.

Ever since the disappearance of our

Western frontier, we have looked for

some substitute for the old adage "Go
West, young man." And here it is, in

the conquest of space, an unprece-

dented technical challenge with over-

tones of international rivalry.

Even at ground level, the pattern of

exploration has been changing greatly

during the last few years. The individual

explorer, who vanished for ten years

into the wilderness and came back with

fabulous tales, has now gone forever.

If you look at our recent attempts

upon the last remaining frontiers on
earth—for example, at the present

South Polar expeditions involving the

military, scientific programs, private in-

dustry and individual specialists; or the

conquest of Everest by Hillary's team

—

you will realize that exploration is now
a concerted team effort, rather than a

matter of individual and personal ac-

complishment. This is an indication of

the obvious fact that modern techni-

ques for exploration now demand more
skills, more specialized knowledge and
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If the job calls for

TEFLON
use R/M and be sure!

Minimize the risk of failure of a
"Teflon" part or component at a criti-

cal point by getting it from Raybestos-
Manhattan.
R/M has been in the forefront of

"Teflon" development from the be-
ginning. Our engineers know "Teflon"
... its unique characteristics, its vast
potentialities, how it can best serve the
needs of a particular industry. Our
production men have the know-how
and complete plant facilities to follow
through. You specify it; they fabri-

cate it.

We understand the complexities of
your problems—friction, extremes of
temperature, the corrosive action of
exotic fuels, etc.—and will give you
all possible aid in designing, molding
or machining the R/M parts or com-
ponents you need. Make R/M your
headquarters for all the "Teflon" prod-
ucts you need. Call upon your nearest
R/M district office for the cooperation
you require—or contact us direct.

R/M "Teflon" products for the aircraft, missiles

and rockets industries include flexible wire braid

covered "Teflon" hose; "Teflon" sheets, tape,

rods and tubes; rods, sheets and tubes in certi-

fied and stress-relieved grades (X-ray films for

sheets and rods are available); centerless ground
rods held to very close tolerances.

* A Du Pont trademark

. . . space team

abilities than we can expect to find,

by any standards in any single in-

dividual.

• Team job—Modern exploration

requires a team—and the care with

which the team is selected, their original

competence and their effective training,

and the smoothness with which their

individual contributions can be meshed
together, are the things which deter-

mine the success in attaining the goal.

The functions of organization, of guid-

ing the team effort so that every mem-
ber is contributing his maximum, are

all-important.

It is important to emphasize here

that the growth of the explorer team

has not reduced in any way the require-

ment for intense individual effort from

the team member. Nor should it dimin-

ish the personal incentives, or the sense

of individual accomplishment, which

every member of the team must be

able to feel when the goal is reached.

• Industry role—The role of indus-

try in the exploration of space is now
very evident. More than any other

mission upon which we are now en-

gaged, the development of space flight

will require team effort during the ex-

ploratory stages that must be completed

in the next few years.

The groups which the missile indus-

try has assembled are of course the

most obvious source for such a team;

and in particular, the industrial teams

which have, during the past three or

four years, developed the rocket-pro-

pelled ballistic missile appear to com-

bine many of the special skills which

are critical in the exploration of outer

space.

When I talk about an industrial

team in this way, I am not referring

only to the accumulation of specialists

within the organization of a prime mis-

sile system contractor. I am including

also the complete system of links which

we have forged, by personal contact,

or by subcontract, which permit us to

draw upon the whole resources of our

government research laboratories and

our industrial specialists throughout

the country.

• Special skills—What are the spe-

cialist skills which should be gathered

together in such a team, to permit it

to advance most rapidly in the explora-

tion of space? Dr. von Karman has dis-

cussed this question quite recently. In

a recent address to the AIA, he

stressed the fact that the "foundation"

sciences of aeronautics—the mathe-

matics, physics and chemistry underly-

missiles and rockets, October 6, 1958

m
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 • CHICAGO 31 • CLEVELAND 16 • DALLAS 26 • DENVER 16 • DETROIT 2 . HOUSTON 1

LOS ANGELES 58 • MINNEAPOLIS 16 • NEW ORLEANS 17 • PASSAIC . PHILADELPHIA 3

PITTSBURGH 22 • SAN FRANCISCO 5 • SEATTLE I • PETERBOROUGH. ONTARIO, CANADA

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

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

-'<e Blocks • Clutch Facings • Laundry Pads and Covers • Industrial Adhesives • Bowling Balls
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ing our rapid advances in airplane

structures, propulsion and dynamics

—

are still the major contributors to flight

in space and successful return to the

earth.

Problems of navigation, of condi-

tioning of the environment, particularly

for the human occupant, represent con-

siderable extensions of our develop-

ments for airborne vehicles; but they

are extensions, it must be remembered
—not fresh starts.

Dr. von Karman's speech was, in

fact, a request to apply to space flight

all the know-how which we have ac-

cumulated in our present more re-

stricted flight, and not to shoot off en-

thusiastically re-discovering things in

all directions (as we occasionally have
a habit of doing!).

An even more important question

is: what does our individual team of

explorers currently lack which might
jeopardize the success of the mission?

In reply to this question, I'm not going

to say "We have it all." We don't!

Many of the answers we want can only

come from a good astronautical re-

search and development program; and
we cannot expect to make up the de-

ficiencies of years of inadequate effort

by a sudden spurt, lasting only a few
months.

• Information needed—Even now,
after all the clamor throughout the

country for accelerated space research,

we are getting back from space only
a small fraction of the environmental
information which our competitors are

obtaining from Sputnik III. We must
put more effort on getting back data
from space, so that we can find the

answers.

We are also lacking in research

facilities. As an example, we has been
working for some time in the prob-
lems presented by space structure;

structures which have to carry no
weight and yet need cope with no
aerodynamic drag.

The most efficient constructions for

these conditions are light and thin;

they may not even support their own
weight on the ground. How do we
check out such structures on the
ground before putting them into orbit?

There does not exist at present any
facility which would enable us to do
this; and what is worse, there are very

|

few ideas about how to make such a

facility.

It is quite possible that the next
research laboratory to be built by the

! U.S. government will be on an elon-
gated elliptical orbit. I'm sure that
i there are many who would be very
I
willing to participate in the building
of this laboratory. *

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.

Well paid jobs

for qualified people

Relocating expenses paid.

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
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Help yourself to this helpful data

Mallory-Sharon, as a pioneer in titanium technology and largest integrated
producer of special metals, offers you a wealth of technical assistance . . .

both in print and in person.

Technical bulletins on titanium's properties and advantages are available

through Mallory-Sharon headquarters or sales offices. They're yours for

the asking. Use coupon below.

On special problems or applications, our experienced Service Engineering
group is ready to work with you. lb make use of this application service,

just phone or write your nearest Mallory-Sharon sales office.

MALLORY SHARON
MALLORY-SHARON METALS CORPORATION • NILES, OHIO

Arc Welding Titanium
Mallory-Sharon Metals Corporation

Machining Recommendations for Titanium
Miles. Ohio

Please send me the technical bulletins on titanium

Titanium Alloys: Physical and checked at left.

mechanical properties

Name —
MST 6AI-4V Titanium Alloy

Title

Commercially Pure Titanium Company

Corrosion properties of Titanium Address —

Titanium Fact File City & State

Mallory-Sharon Sales Offices are strategically

located throughout the U.S.A. We'll gladly send you
the name of our representative in office nearest you.
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new missile products

Potentiometer Unit

Has Oil Bearings

A sine/ cosine potentiometer for use

in radar, computer and servo-mechan-

ism assemblies is now available from

Clarostat Mfg. Co., Inc., Dover, New
Hampshire. The new unit has a stand-

ard conformity of plus/minus 1%
peak-to-peak, or a special conformity

of plus/ minus V2 % peak-to-peak.

The Clarostat sine/ cosine potentiom-

eter employs oil-impregnated bronze

bearings for a recommended maximum
speed of 30 RPM. Precise windings,

plus a low-wear wiper design, results

in a guranteed life of 500,000 cycles.

The unit has a flange mount, with a

diameter of 2.050" and 1.925" dia-

meter beyond. Shaft torque is 1.0

oz./in.

Circle No. 225 on Subscriber Service Card.

Trimmer Potentiometer

Designed For Extremes

square by 3/8 inches long are engi-

neered and tested for operation under

environmental extremes of heat, cold,

humidity, vibration and shock.

Available for stud-mounting (Model
MS-4) and lead-mounting (Model
MS-5) on printed wiring boards, both

models feature low temperature-co-

efficient resistance wire, precious metal

wiper, Mylar and Teflon insulation.

The units, developed by Miniature

Electronic Components Corp., are rated

at Va watt and are available in standard

Designed for horizontal-mounting

applications, these trimmer potentiom-

eters which measure only V\ inch

missiles and rockets, October 6, 1958

resistance values from 100 ohms to 10,-

000 ohms.
Circle No. 226 on Subscriber Service Card.

Transistorized Chopper
Designed as Modulator

Model 60 transistorized nonme-
chanical chopper, announced by Solid

State Electronics Co., Van Nuys, Cali-

fornia, features small size, Va" dia. x
Vt" long, and is encapsulated to with-

stand shocks of 2,000g for 1 1 msec,

vibrations of 30g up to 2000 cps and

acceleration of 5,000g.

It is designed for use either as a

1. Ground ~~

2 Airborne
Vejen

SyStefn$
and Mic^

6 .
Airborne
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\ Transistor*f
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CIRCLE
SEAL

CHECK
VALVES

CHECK VALVES are

in the heart of

the missile. To

prevent heart

failure, check

valves must

not leak.

Circle Seal valves

provide proven

100% leakproof

reliability.

Complete engineering data

available. Write today!

JAMES, POND & CLARK, INCORPORATED
2181 East Foothill Boulevard

SEAL Pasadena, California

Representatives in all principal U.S. cities

Circle No. 27 on Subscriber Service Card.

injection and
compression molding

reinforced plastics

aircraft

electronics

missiles

SPECIALIZING IN HIGH |(SP)$
TEMPERATURE PLASTICS

Circle No. 28 on Subscriber Service Card

OMPANT INCORPORATED

124 Roberts Cut-off Rd.

Ph. PE 2 1437 P. O. Box 9817

FORT WORTH 7. TEXAS

. . . new products

modulator or a demodulator and be-

ing an inertialess device it can be

driven from d.c. to hundreds of kilo-

cycles, symetrically, nonsymetrically or

randomly. The switching circuitry pro-

vides stability and freedom from drift

over a wide temperature range, —40°C
to +80° C. Weight is one gram.

Circle No. 227 on Subscriber Service Cord.

Variable-Delivery Pump
Halts Turbine Stall

A variable delivery pump incorpo-

rating torque-limiting features has been

announced by Vickers Inc., Detroit, a
division of Sperry Rand Corporation.

The pump was designed for emergency

ram air hydraulic and alternator drive:

applications. It prevents turbine stalll

due to pump torque requirements at

start and at low air speeds.

The pump produces full outlet

pressure (3,000 psi) at all turbine

speeds and pump torque demand al-

ways remains within the turbine's

capacity to supply torque. These con-

ditions are met by limiting the pump's

yoke position and flow rate during low

rpm operation. To meet high flow re-

quirements during low turbine speed

the pump automatically adjusts to per-

mit increased flow at reduced system

pressure.

Circle No. 228 on Subscriber Service Card.

Cathode— Ray Oscilloscope J

Retains Pictured Images

A new cathode-ray tube oscilloj

scope, with a special screen phospho;!

that records and retains a picture fol

days, has been introduced by the Infl

dustrial Products Division of Internal

tional Telephone and Telegraph Cor

poration.

The new instrument, called th|

"Storascope", was demonstrated for thl

missiles and rockets, October 6, I95f



first time recently at ITT's exhibit at

the WESCON show in Los Angeles.

The "Storascope" is designed for

recording transient pulses, and signals

recurring regularly or irregularly at

frequencies up to 10 kilocycles. Al-

though the picture will remain visible

for days, it may be erased in 20 sec-

onds and the screen is immediately

ready for new recordings after the

erasure. Through the use of an auto-

matic line-switching arrangement, the

IVi" x 5" screen will record either en-

larged single traces or ten traces in

succession on ten separate lines.

The instrument is 11" wide, 15%"

high, and 19%" deep. It weighs 44 lb.;

has a separate power supply measuring
6%" wide, 11" high, and 13" deep.

The supply weighs 25 lbs.

Circle No. 229 on Subscriber Service Card.

Fasterner and Bushing

Offers Lowered Cost

A compression-type fastening is de-

signed to affix or hold tubing, pipe,

cable, or wire firmly immovable and
also to fasten it to a panel or wall. The
Barr Bolt is called less expensive than

conventional approaches to this prob-

lem, and is developed by Barr Machine
and Tool Division, Denver Metals and
Chemicals Corp.

A threaded hollow bolt, which may
be serrated inside for greater gripping

action, features an elevated key. The
1 tubing or cable is inserted through the

Barr Bushing. The Bushing is inserted

through the panel or wall to which the

tubing or cable is to be attached. When
[ the nut, which will hold the assembly

I to the panel, is screwed on, it depresses

J
the key, causing compressive action on
the tube or cable, holding the tube in

place. At the same time, the nut affixes
!

the assembly to the panel. Adjustment
'It of the throw will give load pressures of

||j

any desired compressive force, accord-

ling to the manufacturer.

P Circle No. 230 on Subscriber Service Card.

Timing Signal Amplifier

For Data Transmission

Nems-Clarke Co., Silver Spring,

li'Md. announces the availability of its

inilype TSA-100 Timing Signal Ampli-
j Ser, designed for distribution service

n data transmission systems,

llli This is a fully transistorized, wide
(iprandwidth power amplifier having fre-

(iifnlssiles and rockets, October 6, 1958

PHOTOCON
PRESSURE

'TRANSDUCERS
~<for rocket and jet engines

—measure fuel, oxidizer,

and combustion pressures
during static firing tests.

High freqency response — units measure static and
dynamic pressures over a frequency range of
0-10,000 cps and higher. Pressure ranges: 0-5

psig to 0-100,00 psig.

Easy to install. ..simple to use. Only three dial
adjustments required.

Capacitance gauge principle eliminates contacts
and linkages. Low diaphragm mass... high dia-
phragm resonant frequencies.

Rugged — units insensitive to vibration and
shock. Water-cooled models withstand combus-
tion temperatures to 6000°F.

Send for catalog on complete line.

DYNAGAGE readout instru-
ment—rugged, compact, self-

contained ... for any Photocon
transducer. High voltage out-
put, high signal-to-noise ratio.

Standard and miniature sizes.

/ PHOTOCON RESEARCH PRODUCTS
421 North Altadena Drive, Pasadena, California

Pressure, Microphone, Proximity & Displacement Transducers • Dynagage Readout Instruments

Circle No. 29 on Subscriber Service Card.

Small parts requiring very close tolerances and numerous machine
operations have been our specialty during the past half-century!

We invite your quotation requests and suggest that you write for

our illustrated brochure to see how our facilities can be put

work for you!

4635 WEST LAKE ST., CHICAGO, ILLINOIS

Circle No. 30 on Subscriber Service Cord.



Chemelec
SOCKETS
TEFLON* INSULATED

• SUB-MINIATURES •

Complete variety in standard and assembly-cost saving compression
mounting types. Teflon insulated, with all metal parts and finish

to JAN specifications. High reliability factor— withstand mechanical
shock, vibration, high temperatures. Low loss insulating qualities,

zero moisture absorption. Non-tracking arc resistance. Non-DC
plating. Great weight savings (sub-miniature tube socket, for

instance, weighs only .04 oz.). Catalog EC-358. Fluorocarbon Prod-
ucts, Inc., Division of United States Gasket Co., Camden 1, N. J.

-du Pont

trademark

38 Circle No. 3 1 on Subscriber Service Card.

. . . new products

quency response from dc to 50 kc at

full output of 5 watts, peak. At reduced

power output the response extends

from dc to 180 kc.

This wide frequency coverage can

provide for the re-establishment of

signal and power levels of a wide

variety of pulse and analog data signals.

The unit accepts either balanced or

unbalanced inputs and amplifies these

signals to deliver 5 watts into a 150-

ohm balanced load. The power supply

for the unit is self-contained. The am-

plifier occupies 3>Vi inches of rack

space.

Circle No. 231 on Subscriber Service Card.

Microminiature Switch

Has Twelve Positions

A microminiature 12-position

switch with positive interlock and low

rf loss for switching from DC to hunn

dreds of megacycles has been an-

nounced by Avion division, ACF In*

dustries, Inc., 11 Park Place, Paramus,

N. J.

Contact points are gold plated, witrn;

an ungrounded isolated center shaft
|

and flush mount for control space, li

is designed for any purpose, including]

meter, band and function switching oil

sub-miniature ground or airborne radicjl

frequency systems.

Circle No. 232 on Subscriber Service Card.
|

Transistors Protected

Against Interference

Development of a new instrument

designed to protect transistor circuit'

from high-voltage transients, is an

nounced today by the Engineered Mag
netics division of Gulton Industries

Inc.

The transient eliminators are beinj

produced in two models, EM 446 fo:

,
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NEW PRESSURE TRANSDUCER: LOW VIBRATION

ERROR AT 2000 CPS, 35G

Combine this with 0.17% resolution and you have truly remarkable performance.

What's more, this new Model 717 Absolute Pressure Transducer is

in volume production in ranges up to 4,000 psia.

Simplicity is the keynote— an entirely new type of Bourdon tube instrument

eliminates linkage systems. There is only one moving part in the unit, and static friction

is less than resolution. Over-all result: excellent performance during high vibration-

static error band of ±0.8% (linearity, hysteresis and repeatability).

New concepts in basic design are being combined with high performance

in new Bourns accelerometers, pressure transducers, linear motion potentiometers,

and other electro-mechanical devices. When your requirements need

the experience of a leader— look to BOURNS.

Write for detailed

technical information on

Model 717 Laboratories, Inc.

P.O. Box 2II2J • Riverside, California

ORIGINATORS OF TRIM POT® AND TRIM IT® PIONEERS IN POTENTIOMETER
TRANSDUCERS FOR POSITION, PRESSURE AND ACCELERATION

Circle No. SO on Subscriber Ssrvic* Card.
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MISSILE COMPONENTS Bulova safety and arming systems protect

ground, air and sea crews from load to launch, then take over in flight.

Safety factor of one in a million is specified and reliably delivered by

Bulova's precision production facilities. Powder-driven gyros and fuzing

systems are among other Bulova developments for 18 key missiles.

AIRCRAFT INSTRUMENTS Bulova's new Servo Altimeter assures maxi-

mum reliability through unprecedented sensitivity, accuracy and repeat-

ability. At 40,000 feet, it detects 4-foot changes ... is correct to 40 feet.

Safety is improved in traffic control and flight over difficult terrain. As a

control instrument, it is readily adaptable to guided missiles.

Bulova reliability helps to solve
today's most challenging problems

For more than 80 years, Bulova has charted
new courses in the area of reliability.

Milestones along the way are the electronic

and electro-mechanical devices created by
the Bulova capability— the uncommon blend
of pioneering vision and precision produc-
tion experience.

These Bulova developments, distinguished Bulova
tt-^ w a lit c h c

BULOVA RESEARCH AND DEVELOPMENT

by their advanced design and consistent
high performance, help our nation's defense
and industry stake solid claims on the fron-
tiers of science and space.

The high degree of Bulova reliability pre-
vails from concept to mass production. For
assistance with your systems and compo-
nents problems, write : Department G.I.S. 3,

Bulova Park, Jackson Heights, New York.

o m p a n y

LABORATORIES, INC.

INFRA-RED COMPONENTS Bulova infra-red cells are designed to unerr-

ingly guide Sidewinders to target. Bulovaimproved production processes
Increase yield and product reliability. Other infra-red developments
Include filters, reti'-Ies and thermistor bolometers, as well as advanced
research in mosaic and lead selenide cells.

PHOTOGRAPHIC SYSTEMS Bulova's new high performance 70mm
recon-camera features 8 frame/sec. and pulse operation... vibration-free

exposures to 1/4000 sec. From the smallest 16mm gun camera ever

built to units of 9x18" format size, Bulova developments include optical,

data recording and instrumentation, and special sequence cameras.

40

Engineers and Designers interested in creative opportunities are invited to submit their qualifica-
tions to Dr. R. Hershey, Personnel Mgr., Bulova R&D, 62-10 Woodside Ave., Woodside 77, N.Y.
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I
HEAT EXCHANGER

i

provides

cooling for missiles

Dunham-Bush Inner-Fin heat exchangers in Elec-

tronic Tube Cooling Units have proven the answer

to the ever-present space problem in aero-electronic

heat transfer.

Inner-fin coils have effected a 60% savings in

coil sizes in units. Maintaining the same air and

liquid pressure drops through the coil, an Inner-fin

coil equivalent in capacity to a standard finned tube

coil occupied 60% less space.

Whether your problem is "unusual" or not . . .

whether it's in air conditioning, refrigeration or

heating . . . Dunham-Bush has the products and

engineers to meet your needs.

WRITE FOR FREE INNER-FIN BROCHURE

AIR CONDITIONING • REFRIGERATION

HEATING • HEAT TRANSFER

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

SALES OFFICES LOCATED IN PRINCIPAL CITIESSALES OFFICES IOCA

Circle No. 32 on Subscriber Service Cord.



engineering
opportunities

with the TAPCO GROUP
of Thompson Products, Inc.

Rewarding Research Opportunities for engineering

specialists now exist in the Advanced Engineering Depart-

ment of the Tapco Group at Thompson Products. This is

a continuing and expanding program. The Tapco Group,

made up of five major Thompson divisions, is serving the

Aero-Space, Electronics, Nuclear and General Industrial

fields with fully integrated facilities for research, develop-

ment and production of structures, propulsion systems,

electro-pneumatic-mechanical auxiliary and accessory

power systems, electronic controls and check out equip-

ment, and fuel systems involving solid-state, liquid and

nuclear fuel studies.

If you would like to join the personnel of the Advanced

Engineering Department in satisfying work at the frontiers

of knowledge in these areas, there are opportunities for men
with the following experience

:

GAS DYNAMICS — Internal and external flow, single and two phase

flows, transonic and rarified gas flows.

HYDRODYNAMICS — Experience in boundary layer cavitation

and sound.

APPLIED MECHANICS SPECIALIST- Experience in trajectories,

system stability, system analysis and simulation techniques.

PROPULSION SPECIALIST-Familiar with gas dynamics and thermo-

dynamics of nozzle flows and combustion of solid and liquid

propellants.

INFORMATION THEORY ANALYST - Experienced in mathematical
analysis of mechanical and electromagnetic transmission
of information.

PHYSICIST—Familiar with the physics of gases and liquids, mechani-
cal and electromagnetic wave propagation within these media.

SOLID STATE PHYSICIST-To work on electronic elements.

MAGNETO HYDRODYNAMICIST—To work on advanced propul-

sion systems.

APPLIED MATHEMATICIAN—Experience in logical programming of

systems and interest in communication and probability theory.

Your complete resume should contain personal, educa-

tional, experience data, and salary requirements. Send to

Director of Placement. All replies will be held in

strict confidence.

Thompson Products, Inc.
23555 EUCLID AVE. • CLEVELAND 17, OHIO

Phone: IVanhoe 1-7500, Extension 402, 703

Founded in 1901 Plants in 19 Cities

Nineteen Research and Development Centers

Circle No. 33 on Subscriber Service Card.

. . . new products

chart recorder for a permanent printed

record. Output can also be used to

actuate servo-mechanisms which pro-

vide continuous production control.

Circle No. 234 on Subscriber Service Card.

Thin-walled Ceramics
for High-Temperatures

Extremely thin-walled ceramics

formed into lightweight honeycomb
structures, said to be capable of operat-

ing at high temperatures have been in-

troduced by Corning Class Works.
These materials, male by the new

Cercor process, can withstand tempera-

tures up to 1,000 C (1800 F) with

virtually no thermal expansion, and
can operate continuously at 700 C
(1290 F). At these temperatures they

are resistant to oxidation and corrosion.

A unique characteristic of these

materials is their extremely low coeffi-

cient of thermal expansion—-1 x 10-7

per degree C (from to 300 C). They
can withstand extreme thermal shock.

Available Cercor pieces have a]

compressive strength, parallel to the

channels, of 2000 psi. Surface area of

the 20-hole-per-inch corrugated struc-

tures is 1500 square feet per cubic

foot of material.

Circle No. 235 on Subscriber Service Card.

220,000 psi Locknuts

Offer High Strength
A new series of high strength, dou-

ble-hex, external wrenching, self-lock-

ing nuts is now offered by the Elastic

Stop Nut Corp. of America for ad-

vanced design high tensile bolting re-

quirements. Design refinements are said

to consistently develop the full fatigue

strength of 220,000 psi bolts.

The new type LG3393 high tensile

nuts offer the required performance
characteristics, yet the manufacturer

asserts they are from 10% to 33%
lighter, size for size, than even the

missiles and rockets, October 6, 1958



lightest 180,000 psi locknut. Further

weight saving is made by the smaller

envelope dimensions of the new parts,

since reductions of the wrench clear-

ance requirements permit reductions in

the size of other structural components.

The new high tensile nuts are cold

formed from alloy steel, cadmium plated

with a supplementary molybdenum di-

sulphide dry film lubricant. Presently

available in thread sizes %-28, %6-24,

%-24, %6-20, larger sizes are now in

design.

Circle No. 236 on Subscriber Service Card.

Static Inverter Handles
Single and 3-Phase

The Varo Model 4309 static in-

verter is said to produce both single

phase and three phase 400 cycle power
from 28 VDC input. A Varo bimetalic

tuning fork reference controls the fre-

quency to 400 cps ± 0.1% over the

environmental range of -55"C to

+7i°C.
Utilizing transistors in a bridge

switching circuit for maximum re-

liability, 170-210 VA of single phase

power and approximately 50 watts of

three phase power are obtained from
a unit weighing only 9Vi pounds. The
design of the bridge inverter is such

as to allow operation to 71°C without

heat sinks or cooling air. It also enables

the unit to operate with up to 35 volts

input for short periods of time.

Circle No. 237 on Subscriber Service Card.

Magnetic Read Head
For Control Systems

A new 83-Channel per inch mag-
netic read head has been developed in

Stanford Research Institute's Control
Systems Laboratory. The read head
promises to be useful with magnetic
drums, magnetic tape transports, fac-

simile and other applications.

The crosstalk between adjacent

channels is down by more than 20 db
in the present head, and is negligible

between non-adjacent channels.

Circle No. 238 on Subscriber Service Card.

NOW IN

VOLUME PRODUCTION

. . , PNEUAAATIC ^ CA.E.

GROUND
SUPPORT

for the

JET AGE

Typical of the fine results of Continental development is the TC106

trailer-mounted, portable gas turbine compressor unit suitable for

starting large jet engines and ground check-out of air conditioning

and cabin pressurization systems. The hot discharge air blast can

also be used for other purposes such as removal of ice and snow
from aircraft surfaces. This advanced model, built around its depend-

able Model 141 turbocompressor engine, features high performance,

excellent mobility, low noise, and a completely automatic control

system. This pneumatic compressor package can also be furnished

without the trailer for any custom-engineered installation. ... It is

now in volume production at Continental's Production Division,

Toledo, Ohio.

CAE turbojet engines—the J69-T-9, the J69-T-2, and the J69-T-19B are in

volume production for the Cessna T-37A twin-jet trainer, the Temco TT-1

jet trainer, and the Ryan Q-2A Firebee target drone respectively.
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MAGNESIUM?

TITANIUM?

STAINLESS?

HNUMf

f(flMAN
CAN

WORK IT

HOUSINGS
COMPONENTS

SUB-
ASSEMBLIES

Kamon 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 Kamon? 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. 35 on Subscriber Service Card.
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missile business

by Fred S. Hunter

Big personnel procurement pitch on the west coast currently is slanted

toward electronics. If you can qualify in this field, you've got it made.

Take the top jobs advertised by one Los Angeles placement agency,

four positions at $30,000 per annum. All except one require a Ph.D in

electrical engineering. The exception is for a Ph.D, too. Any kind of a

Ph.D, apparently.

A recent Los Angeles Sunday paper had 12 pages of help wanted ad-

vertising, most of it for engineers and scientists allied to electronics or

some facet of missile design and development. Imagine running a help

wanted advertisement for a scientist. It's happening every day in Los

Angeles.

Company doing the most personnel procurement advertising at this

time is Lockheed for its Missile Systems Division, with openings available

at Sunnyvale, Van Nuys and Santa Maria. Latter means Vandeburg Air

Force Base and the Pacific Missile Range. Lockheed's MSD lists about

25 job categories where shortages exist and 90% of the areas involve

electronics.

Other companies advertising heavily in the Los Angeles market: Hughes
Aircraft Co., (both for its Culver City and Fullerton plants); Space Tech-

nology Laboratories (Ramo-Wooldridge); Systems Development Corp.

(Rand); Aerojet-General Corp., (for Azusa and Sacramento); Douglas-El

Segundo; Northrop Aircraft (Nortronics division); General Electric (for

Tempe, Ariz.); RAC, and Marquardt Aircraft Corp. (for Ogden and Van
Nuys). In practically every category, electronics and/or missiles are in-

volved.

There is a great deal of demand for experts in reliability, a rather

gratifying thought. Considerable searching is being done for computer
programmers or for trainees in this field, a hard one to fill at the moment.

Aerojet-General's $19.3 million order from the Navy to build the

hydrodynamic frame of a high speed torpedo, as well as the propulsion

system, may provide an opportunity for the rocket manufacturer to show
what it can do in explosive metal forming, or aeroforming as it is called.

The navy is highly interested in developments in this method of fabrica-

tion, and has been conducting studies at China Lake for about nine years.
'

Aerojet is very active and has a proving ground at Chino, where recently

it conducted its 10,000th test firing.

The rocket industry is heading toward unusual shapes and large dimen-

sions where conventional deep draw and spinning methods won't suffice.

Explosive forming may be the answer. Aerojet currently is working on

the forming of pressure domes that may be used in missile production.

In this process, a large metal bowl-shaped portable mold is backed in

concrete. The blank to be formed is secured over the mold, after which
an explosive charge is suspended above it. A vaccum is created in the

mold, the entire unit is lowered into a tank of water and the charge

detonated. Water pressures from the explosion forms the blank. Aerojet

says this new fabricating process, although still in experimental stages,

shows signs of having a bright future.

Company notes—Air Force Sales Unit of GE's Heavy Military Elec-

tronics Department set up an advanced development sales organization, to

aid military customers in keeping track of GE activities . . . Growth In-

dustries Group, Inc., designed to supply management skills, organized in

New York City.
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Successful Vanguard

equipped with Union

miniature relays

3

March 17, 1958—Union Switch & Signal 6 PDT
miniature relays functioned perfectly in the separa-

tion controls between the first and second and second

and third stages ... in the first stage propulsion

unit . . . and in the third stage spin control assembly

of the satellite-bearing Vanguard.

The Martin Company, builders of the Vanguard,

chose these outstanding relays for their reliability

. . . for their simple, rotary design . . . and for the

expert quality control associated with the established

leader in electrical relay design—Union Switch &
Signal.

The 6 PDT relay used in the Vanguard is just one

of a complete line of dependable relays designed by

Union Switch & Signal
—

"Pioneers in Push-Button

Science." Send the coupon for complete technical

information.

COMPLETE FACTS

Union Switch & Signal, Adv. Dept.

Pittsburgh 18, Pennsylvania

Please send information on the following:

New 4PDT relay which meets every requirement of MIL-R-25016

Catalog of other miniature dc and ac relays.

Digital and Alpha-Numerical Indicators for data display.

Name

Firm

—

Position

Address

City Zone State

eg

"(Pioneeu in- (Perth- (Button Science"

UNION SWITCH & SIGNAL
DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY

PITTSBURGH 18, PENNSYLVANIA

Circle No. 16 on Subscribers Service Card.



new
• • • • •

horizons

for

dim

light

photography

and television . .

.

Super-Farron— an ultra high speed photographic objective

having extremely fine correction over an unusually wide

flat field. The advantages of its photographic speed of T/1.0

for operation under adverse light conditions are evident.

It is available with standard infinity correction for

direct photography, and it can be supplied corrected for

16:1 or 4:1 conjugates for special purposes. The Super-Farron

is eminently suitable as an objective for Image Orthicon

television cameras or for special 35mm photography.

Technical data available on request

Specify Engineering Report No. 327

ARRAND OPTICAL CO., INC.
in ginaim. Designers and Manufacturers

Precision Optus, fleclrorwc and Scientific Instruments

Pat. No. 2,846,923

'IV S CAST 238TH STREET, NSW YOR

Circle No. 17 on Subscriber Service Card.

LEONARD PNEUMATIC REGULATORS

HAVE UNIQUE BALANCED

METERING VALVES TO INSURE

PRECISE OUTLET PRESSURES

Your inquiry

is invited regarding:

CONSTANT FLOW VALVES

CHECK VALVES

SHUTTLE VALVES

REGULATORS

Wallace O. Leonard, Inc.
373 South Fair Oaks Avenue

Pasadena, California

Telephone SYcamore 2-7131
TWX-Pasa Cal 7231

FLOW RESTRICTORS

46

PRESSURE SWITCHES
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contract awards

ARMY
By Ordnance Disrtict, Los Angeles:

Hughes Tool Co., Culver City, Calif.,

received $142,117 for development of de-

vices to produce nuclear environments.

North American Aviation, Inc., Ca-

noga Park, Calif., received $50,000 for

rocket engines.

GilfiUan Bros., Inc., Los Angeles,

Calif'., received $124,048 for requirements

of spare parts for the Corporal missile

system.

Firestone Tire & Rubber Co., Los
Angeles, received $163,031 for concur-

rent repair parts for Corporal missile.

Douglas Aircraft Co., Inc., Santa

Monica, Calif., received $45,251 for re-

pair parts for the Nike system.

Douglas Aircraft Co., Inc., Santa

Monica, Calif., received $64,074 for re-

pair parts for the Nike system.

By San Francisco Ordnance District:

Lockheed Aircraft Corp., Lockheed

Missile Systems Div., Sunnyvale, Calif.,

received $64,954 for feasibility study for

target missile system.

By Engineer District, Jacksonville, Corps

of Engineers:

Diversified Builders, Inc., Patrick

AFB, Fla., received $195,000 for con-

struction of addition to engineering and
lab building, Cape Canaveral Missile

Test Annex, AFMTC.

By Corps of Engineers, Office of the

District Engineer:

Shelby Electric Co., Inc., Memphis,
Tenn., received $239,967 for installing

controls and instrumentation for coolers

nos. 2 and 3 for the supersonic circuit

of the propulsion wind tunnel.

By New York Ordnance District:

Western Electric Co., Inc., received

$2,200,000 for production engineering

services for the preparation of ordnance

documentation for the Nike-Hercules

guided missile system.

Chrysler Corp. received $27-million

for producion of Redstone missiles and
components.

AIR FORCE
Extrusions, Inc., Caldwell, N.J., re-

ceived $85,780 for development of a

process for the extruding of titanium and

steel alloys by use of explosives.

Titanium Metals Corp. of America,

New York 7, N.Y., received $121,208 for

development for an improved method for

mechanically removing the oxygen—rich

contaminated surface layer resulting on
titanium alloys after exposure to air at

elevated temperatures.

missiles and rockets, October 6, 1958

By AMC HQ:
Vitro Engineering Co., Vitro Corp.

of America received $2,627,332 for main-

entance and operation of SAGE utilities

sysetms.

Vinnell Co., Inc., received $1,005,919

for maintenance and operation of SAGE
uitlities systems.

RCA Service Co., Radio Corp. of

America, received $361,564 for mainte-

nance and operation of SAGE uitlites

sysetms.

Aircraft Gas Turbine Division, Gen-

eral Electric Co., received $66,511 for

research on "Radiation in Rocket Motors."

Arthur D. Little, Inc., received $40,-

665 for continuation of research on

"Combustion Ignition."

Bell Aircraft Corp. received $115,734

for continuation of "Program of Explor-

atory Research."

Boston University received $28,343 for

research on chemical properties of active

nitrogen.

University of Maryland received $32,-

000 for continuation of research on the

theory of scattering.

Westvaco Chlor-Alkali Division, Food

Machinery and Chemical Corp., received

$37,240 for rocket propellant.

American Chain & Cable Co., Inc.,

American Cable Division, received $28,-

744 for steel retrieving cable assemblies.

FOR RELIABLE, PRECISION PERFORMANCE

IN SURFACE TEMPERATURE SENSING

VAP-AIR MERCURY TUBE THERMOSTATS

TYPICAL. HOUSINGS

~cc ii.Z T
"-*Ajw-

5^Y '

Flat Surface with Leads. Can operate relays

directly without amplification in control ap-
plication.

Flat Surface with Stud. Senses metal case

temperatures in limited regions of limited

air flow.

Curved Surface with Studs. Two terminals
for continuous series circuit.

• Small, rugged, accurate, reliable, safe

• Unaffected by altitude, vibration,
shock, moisture

• Adaptable to any temperature sensing
need

• Only simple circuits required

Aeronautical Products Division Of

VAPOR HEATING
CORPORATION

Dept. 24-J

80 E. Jackson Blvd., Chicago 4, Illinois

Vapor Heating (Canada) Limited

3955 Courtrai Ave., Montreal 26, Que.

Well-Type with Leads. For sensing case tem-
peratures in blind well, or point temperatures.

VAP-AIR fast-responding mere thermostats
are completely reliable from —65°F. to 550°F
with accuracy better than 99%. No fire or
explosive hazard . . . Mercs are tamper-proof,
can't arc or burn, won't rust or corrode.

SYSTEMS ENGINEERING AID
VAP-AIR engineers are specialists in develop-
ing and supplying complete systems for thermal
sensing and control. Submit your problems
for engineering analysis. No obligation.

Please send Vapor Merc Surface Temperature

Sensing Thermostat Bulletin 674.

Company-

Street

City, Zone, State-
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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 are 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 26'A 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

XJ A T*>r|l MANUFACTURING

Xl.fXXlrX COMPANY

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

space age
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bv Norman L, Baker

Aurora borealis blocks missile detection—Radiations of the aurora

borealis are proving a tremendous headache to scientists formulating plans

for missile defense. Existing radar scopes of the North American Air De-
fense Command in the Arctic have discovered that the northern lights have,

in many instances, rendered radar detection apparatus incapable of opera-

tion. A Canadian scientific group plans to send high altitude rockets into

the borealis to release chemicals for the study of effects of these impedi-

ments to radar and radio operation.

Gamble in lunar probe—Canaveral personnel working on the Air

Force's lunar program can't understand why the week proceeding the first

attempt was not utilized for two or three dry runs. Trial runs would
have eliminated countdown confusion in the race to get the vehicle off

the pad at the precise time.

The entire operation was probably lost when the decision was made
to gamble with an early loxing operation in a false sense of preparedness.

Liquid rocket engineers place the maximum pre-launching time for

loxing a missile at 45 minutes. Confinement of liquid oxygen beyond this

time initiates a multitude of problems—metal in contact with the LOX
begins to crystallize and valves operate sluggishly or not at all. Heaters

can be placed around the valves—and this is usually done.

At launch, when the crystallized metal is subjected to acceleration,

vibration and pressure—anything can happen. The tanks or lines can

rupture at the seams and joints as was the reported case in the first

lunar shot (m/r, Aug. 25, p. 13).

Moon-Sun boomerang—A rocket to the sun with an assist from the

moon for probing the solar atmosphere has been suggested by R. P.

Haviland of General Electric as a project worthy of consideration dur-

ing the period of extended IGY activities. By employing a "crack-the-whip"

technique effected by the centifugal force generated by the moon in its

orbit around the earth, a near approach to the sun would be possible,

according to Haviland.

Major holdback—Accurate guidance for bringing the vehicle near

enough to the moon to take advantage of the moon's orbital velocity

—

about 3600 mph—without being pulled into an orbit about the moon
or impacting with it. Fifty-pound probes could be sent as far as Mercury,

using five-stage vehicles with 250,000-pound take-off weights. Closer

approaches would require additional stages or additional take-off weights.

Vanguard must fire quickly—Once the Vanguard launching vehicle has

been fueled up in preparation for firing and then emptied during a hold,

a new firing date must be scheduled within a matter of days. The acid

oxidizer in the second stage resists complete dilutation during the drain-

ing and flushing operation, consequently, a slow deterioration of lines

and tanks is soon underway. This was the major factor in setting the

second firing date for SLV-3 ten days after the first attempt.

The NRL scientists are not the only people eagerly awaiting a success-

ful launch of a full-size Vanguard. Many IGY scientists fully aware of the

error probability of the Explorer-type of satellite with the attached metal

hardware inducing interference, have high hopes for the spherical Vanguard.
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Airborne

Miniaturized

Mylar*

Capacitors

help reduce
weight and
bulk in

electronic

packages

Developed originally for motor start

and run purposes, Airborne minia-

turized "Mylar" capacitors are cur-

rently finding increasing application

in electronic circuits where small

size, light weight, and high reliability

are of paramount importance.

Typical of such applications is one

of our own servo control amplifiers,

shown above. Used as a component

of an Airborne-designed oil tem-

perature control system for high per-

formance aircraft, the amplifier con-

sists of a .1% precision resistance

bridge, stable feedback transistor

amplifier, reference oscillator, phase

demodulator, and relay output am-
plifier. Production units employ

printed circuitry.

Two of Airborne's miniaturized

Amplifier for oil temperature servo control system utilizes

Airborne miniaturized "Mylar" capacitors to save weight and in-

sure high reliability. Entire system, including rotary actuator, is

Airborne produced and is designed to meet specifications MIL-E-

5272A, MIL-E-5400A, etc. Environmental requirements include

-65 to +200°F. and up to 60,000 ft. altitude.

"Mylar" capacitors are utilized in

this particular amplifier — a . 1 mfd

unit for tuning in the reference oscil-

lator section of the amplifier and a

.02 mfd unit for phase shift correc-

tion in the stable feedback transistor

amplifier section. Capacitors are

epoxy encased and are designed to

meet or exceed Government speci-

fication MIL-C-25A.
Wound of thin metallized "Mylar"

film, Airborne miniaturized capaci-

tors are rated up to 600 v d-c, 330 v

a-c and have an operating tempera-

ture range of -75 to +300°F. At

300°F they will withstand 120%
rated voltage for 250 hr.

Write, phone or wire for more

information on Airborne special de-

sign miniaturized "Mylar" capaci-

tors. Inquiries are also invited on

complete electromechanical control

systems.

*Du Pom's trademark for its polyester film

TYPICAL SPECIAL CAPACITORS

E-8109 Style E-8104 Style E-8107 Style

CATALOG 57B
Gives detailed information

on Airborne special de-

sign miniaturized "Mylar"

capacitors and Airborne

R.F. filters. Write for copy.

LIN EATOR® ROTORAC® TRIM TROL® ROTORETTEl ANGLgear® ROTOLOK

AIRBORNE ACCESSORIES CORPORATION
HILLSIDE 5, NEW JERSEY

Represented in Canada by: WINNETT BOYD LIMITED • 745 Mt. Pleasant Rd., Toronto 12, Ont.
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Electronic Designers:

,.i Designed especially for

your applications

LIGHTWEIGHT because they are made of

aluminum or magnesium castings pro-

duced in Joy's own foundries.

COMPACT design—with motor mounted

inside the fan—permits installation any-

where . . . even inside a duct.

EFFICIENT vaneaxial design provides more

air per given size than any other type fan.

on a production line basis . . .

Joy has over 250 standard models with

1300 designs available to your specs . . .

from l/500th horsepower up.

because of simple design . . . the

outer casing, the vanes and motor mounts

are cast in one piece . . . vibration free.

Get more information from the world's

largest manufacturer and supplier of

vaneaxial fans to companies like G.E.,

Hallicrafters, Lear, R.C.A., Motorola, Ray-

theon, Sylvania.

Write to Joy Manufacturing Company,

Oliver Building, Pittsburgh 22, Pa. In Canada:

Joy Manufacturing Company {Canada)

Limited, Gait, Ontario.

Write for FREE

Bulletin 135-13A

WSW 16340-135

WORLD'S LARGEST MANUFACTURER

OF VANEAXIAL-TYPE FANS

when and where

OCTOBER
Armour Research Foundation and

Illinois Institute of Technology,

Annual Noise Abatement Sympo-
sium. Hotel Sherman, Chicago,

111., Oct. 9-10.

Fuels-AIME Conference, American So-

ciety of Mechanical Engineers,

Old Point Comfort, Va., Oct. 9-10.

14th Annual National Electronics Con-
ference, Hotel Sherman, Chicago,

111., Oct. 13-15.

ASME, Lubrication-ASLE Conference,

Statler Hotel, Los Angeles, Calif.,

Oct. 14-16.

Association of the United States Army,
1958 annual meeting, Sheraton-

Park Hotel, Washington, D.C.,

Oct. 20-22.

URSI, IRE, USA National Committee
Joint Meeting, Pennsylvania State

University, University Park,

Penna., Oct. 20-22.

IRE, 1958 National Simulation Con-
ference, Professional Group on
Electronic Computers, Statler-

Hilton Hotel, Dallas, Oct. 23-25

Fourth Annua] Symposium on Avia

tion Medicine, Miramar Hotel

Santa Monica, Calif., Oct. 22-24

SAMA Laboratory Apparatus and Op<

tical Sections' Midyear Meeting,

Westchester County Club, Rye,

N.Y., Oct. 26-28.

Institute of Radio Engineers East Coast

Conference, Aeronautical and

Navigational Electronics, Lord

Baltimore Hotel, Baltimore, Md.,

Oct. 27-28.

1958 National Metal Exposition and

Congress, American Society for

Metals, Public Auditorium, Cleve-

land, Ohio, Oct. 27-31.

IRE, 1958 Electronic Devices Meeting,

Shoreham Hotel, Washington,

DC, Oct. 30-31.

NOVEMBER
Fifth Annual Meeting, Institute of

Radio Engineers Professional

Group on Nuclear Science, Villa

Hotel, San Mateo, Calif., Nov.

6-7.

School of Aviation Medicine, Interna-

tional Conference, Physics and

Medicine of the Atmosphere and

Space, San Antonio, Texas, Nov.

10-12.

Conference on Scientific Information,

AFOSR Directorate of Research

Communication, NAS. NSF and

the American Documentation In-

stitute. Mayflower Hotel, Wash-
ington, D.C., Nov. 16-21.

American Rocket Society, 13th Annual

Meeting and Astronautical Ex-

position, Hotel Statler, New York,

N.Y., Nov. 17-21.

50 Circle No. 4 on Subscribers Service Card.
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letters

More on Cable
To the Editor:

Re your special report on Wires

and Cables: Vital to Missiles (m/r,

Sept. 8, p. 23). You are to be com-
mended on the Teflon section of the

article. There is no doubt that the

added reliability of Teflon-TFE-fluoro-

carbon resins far outweighs the in-

creased cost of this material for wire

and cable insulation.

The section on integrated cable-

making does not appear to contribute

appreciably to the art of manufactur-

ing cables which has been in existence

for many years by established cable

manufaturers. The features described

in this section of your report may not

be available in a number of the make-
shift cable machines which have been

set up for the manufacture of jacketed

harnesses by newcomers in the field.

However, we have several machines

which have been in operation for a

number of years which are equally

adaptable to the manufacture of this

type of cable. The ability to do this

type of twisting is certainly not limited

to one firm.

It would appear that one of the

most important requirements, that of

the cable jacket to protect these

|

delicate components, is entirely missing

t in your report. The type of cable gen-

erally used in this area should be

jacketed with an extruded reinforced

jlneoprene covering so that the finished

I cable will be able to at least meet the

j
minimum requirements for mechanical

|
abuse and low temperature operation

(called out in MIL-C-13777A for class C
Tacket if proper protection for the

I twisted complex is to be achieved.

D. C. Alexander
Chief Engineer

Surprenant Mfg. Co.

The examples given in the article

were not intended to give the im-

pression that these were the only

\sources available or capable of filling

the needs . . . Ed.

The editors of Missiles and
Rockets welcome contributions

from readers in the form of letters.

Such contributions often add greatly

to the information of other readers

about a complex technology and
complex business operation. Letters

should be addressed: "To the

Editor, Missiles and Rockets, 1001

Vermont Ave., N.W., Washington
5, D.C." They should be signed and
should include company or other

affiliation of the writer. Contribu-

tions will be subject to some editing

to fit space and style requirements.

MISSILE

HARDWARE

lecializing in

• Motor Cases

Solid and Liquid

propellants

• Jato Cases

• Nozzles

• Plenum Chambers

• Blast Tubes

• Fuel Injectors

• we have
the "Know-How!"

We have developed new tech-

niques, new methods, new
processes that effect production

economy so necessary to a success-

ful missile program.

Here at Newbrook you will find

men with experience gained
from doing ... a modern plant

with up-to-date equipment . . .

precision inspection to meet your

most exacting quality control

requirements.

And most important, Newbrook
specialization results in strict

reliability ! Let us help you with
your Missile Hardware problems.
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Phone or Write

NEWBROOK MACHINE CORPORATION
20 Mechanic Street Phone 45

SILVER CREEK, NEW YORK
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world astronautics

by Frederick C. Durant III

Krafft Ehricke, speaking recently on the problem of accuracy require-

ments of velocity cut-off in interplanetary journeys, stated that .5 ft/ sec

(out of 37,000 ft/sec) was required for Venus; while .02 ft/sec accuracy

was required for an un-powered ballistic flight to Mars. However, because

of current lack of precise knowledge of the size and density of the planets,

even with velocity cut-off of infinite accuracy we wouldn't know now when

to cut-off!

Plastic models of spacecraft are becoming widely available and grace

many professional rocketeers' offices as well as their youngsters' rooms.

Easily assembled kits of space stations, lunar vehicles, as well as the X-17

and operational missiles, are marketed by a number of companies. Revell,

Inc. of Venice, Cal. (whose models seem the best detailed) distributed

hundreds of kits to guests at the National Missile Industry Conference held

in Washington. Strombeck-Becker Mfg. Co., Moline, 111. and Lindberg,

Inc. Skokie, 111. also have spacecraft models. Park Plastics Co., Linden,

N.J. has a "pneumatic-hydraulic jet propelled" rocket for the youngster

that will zoom to 100 feet.

The Polish Astronautical Society now has 500 members, and two new
sections in Bydgoszcz and Lublin. At the elections last spring, Prof. Z.

Padzkowski was named president, Prof. Dr. K. Zarankieweicz, vice-presi-

dent. Active and growing, the Polskie Toworzystwo Astronautyczne (PTA)
sections in Krakow and Lublin plan to construct meteorological rockets.

From Germany comes news that a research laboratory hasi recently

been established at Bonn University Observatory to monitor satellite signals.

Sputnik 3 signals have been received and recorded. Also, August Staats

of the Dafra, Bremen, reports that his group will launch a 50 km. alti-

tude sounding rocket soon to obtain meteorological data in connection

with IGY activity.

Time moves swiftly. It is interesting to note that President Eisenhower
signed the bill forming the NASA on July 29, 1958. This date is exactly

three years after his announcement of project Vanguard. The next three

years may continue this rate of astronautical progress, probably including

several successful manned satellite flights.

According to Dr. O. Wolczek, of the Nuclear Research Institute,

Wausau, a 20 metagon hydrogen bomb exploded sixty million miles in

space would produce a light of equivalent brightness of venus. Wolczek
believes that such an experiment would provide valuable data to astro-

physicists in simulating natures method of forming stars. Data might be

obtained through the use of unmanned space observation craft.

On the occasion of the 25th anniversary of the British Interplanetary

Society, a symposium on space medicine will be held in London, October
16-17. Cdr. George W. Hoover, USR, sparkplug of Project Orbiter, will

speak on the "Man-Machine System in Space Vehicles."

Office of Technical Services (US Dept of Commerce) plans to publish

an English translation of Alexander Sternfeld's 433 page book, "Artificial

Satellites." Price will be six dollars. Sternfeld is a well known, semi-popular

writer and long time promotor of Astronautics in the USSR.
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KEY OPENINGS

IN AERODYNAMICS,

FLIGHT TEST

Chance Vought is adding several men i

with strong aerodynamic or flight lest

backgrounds to help man accelerated

programs. Assignments involve Dyna-
Soar, Regulus missiles, F8U Crusader
fighter series, ASW studies and sophisti- i

cated electronics developments. Follow- •

ing are priority openings:

Thermodynamicist. M.S.A.E., with 5 to

6 years experience in heat transfer, hyper-
sonic flow, jet or rocket engines, extreme
altitude air data instrumentation. To guide
R & D in aerodynamics, thermodynamics,
or propulsion.

Electro-Mechanisms Engineer. M.S.E.E.,
or B.S.E.E., with 5 to 8 years experience
in servomechanisms, gyros, applied elec-

tronic design, instrumentation circuit
design, semi-conductor circuitry, computer
circuitry. To help direct R & D in electro-

mechanisms.

Telemetry Engineer. B.S.E.E., or

M.S.E.E., with 5 to 6 years experience in

the electronics of telemetering. To guide'
R & D in the design and application of

electronic data.

Operations Research Specialist. Requires
M.S. degree, or equivalent, in mathematics,
or physics, plus experience specifically in

Operations Research. Should be able to

develop and apply mathematical models
to problems encountered in developing
airborne weapon systems; analyze aircraft

systems, tactics, logistics and operational
capabilities.

Stability & Control Engineer. M.S. pre-

ferred, with experience in autopilot and/or
stabilization system analysis and design.
To guide design and analysis of advanced
concepts in automatic controls and stabili-

zation. Spectrum: from initial concept and
analogue computer solutions through hard-
ware design to flight simulator and test of'

the system.

Qualified engineers and scientists who
would like to join Vought's projects in aero-

dynamics or flight test are invited, to inquire.

C. A. Besio
Supervisor, Engineering Personnel

Dept. P-ll

tUMOfTT CMCAFT
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Vought Vocabulary

111 ^C'llll l #ryi designing a 12-ton missile

to fit inside an atomic sub

Chance Vought's Regulus II missile is twice as long as

a city bus. It is crammed with delicate instruments,

armed with a nuclear warhead. Yet Vought engineers

designed Regulus II to serve safely, efficiently aboard
the Navy's newest nuclear-driven submarines.

They shock-proofed the missile against underwater
blasts. They conditioned it for polar ice, or equatorial

heat. They made it — like Vought's smaller Fleet veteran,

Regulus I — a dependable weapon, accurate from con-
ventional or nuclear subs, from surface ships or highly

maneuverable, mobile shore launchers.

Aboard its special, globe-girdling sub, Regulus II will

move invisibly any distance to its launching point. There

it can begin a supersonic, long-range strike in minutes.

Or it may lurk unseen for months as a patient and
ready deterrent.

A chilling prospect for would-be aggressors, this

example of Vought ingenuity.

Scientists and engineers: pioneer with Vought in new mis-

sile, manned aircraft, and electronics programs. For details

on select openings write to: C. A. Besio, Supervisor,

Engineering Personnel, Dept. P-ll

CHA MCE

CORPORA T £ D • DALLAS, TEXAS

/



BUILT TO MIL SPECS...

one Brush Monitor records
lOO countdown operations
simultaneously! I 1

Built to military specifications and performing to extremely rig-

orous military requirements, the Brush Operations Monitor can prevent

aborts and destructs costing millions of dollars.

For quick, accurate and immediately visible go and no-go information,

100 operations are recorded simultaneously on a 500' moving chart only

12" wide. You have an immediate picture of an entire situation with each

event shown in a time relationship to all other events. It is now being

used for major check-out of propulsion systems, electrical test racks,

fault isolation programmers and launch control vehicles.

Brush is now in production on this Mil Operations Monitor and prompt
delivery can be made to your requirements. Phone or wire Brush for

complete information and application assistance.

brush INSTRUMENTS
3405 PERKINS AVEN CLEVITE CLEVELAND 14, OHIO



book reviews

PRINCIPLES AND APPLICATIONS
OF RANDOM NOISE THEORY by

Julius S. Bendat, 431 pp, $11, John

Wiley & Sons, N.Y.

This study, written by a senior staff

member of the Ramo-Wooldridge
Corp., will be of interest to those in

the fields of statistical communication
theory, systems analysis, automatic

control, meteorology, aeronautics, ra-

dar, product testing, and other related

studies.

Principles of random noise analysis

and optimum filtering techniques are

explained, with emphasis on physical

meanings and mathematical restric-

tions. The author shows how to formu-
late difficult noise problems, how to

solve them mathematically and how
to draw appropriate physical designs

and interpretations.

Other areas covered by Dr. Bendat
include the Zero-Crossing problem, sta-

tistical errors in correlation measure-
ments, advanced optimum time-vari-

able designs and methods of analog
computer simulation for noise prob-

lems.

HANDBOOK OF PHYSICS, edited by

E. U. Condon and Hugh Odishaw,

McGraw-Hill, New York, New York,

1504 pp., $25.

A comprehensive and authoritative

guide to basic physics, it deals with
the principles, ideas, concepts and ad-

vanced mathematical methods of all

branches of classical and modern
physics.

The emphasis is on the principles

of physics and the mathematical tech-

niques required for their exposition.

Within this framework, the main sec-

I lions cover mathematics, mechanics of
particles and rigid bodies, mechanics of

; deformable bodies, electricity and mag-
netism, heat and thermodynamics, op-
tics, atomic physics, physics of the

i solid state, and an analysis of nuclear

physics.

|1957 VACUUM SYMPOSIUM TRANS-
I[ACTIONS; American Vacuum Society,

H176 pp., $12.50, Pergamon Press, New
;York.

This symposium study includes
Ibapers on the fundamental develop-
Itnents of vacuum technology and en-
gineering, new methods and techniques
[tor obtaining high vacuum, instrumen-
tation, controls and other vacuum de-
vices used in current technological

|methods.
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Shown 1/16 actual size

HACKNEY shapes meet needs

of a changing world
Missiles! Moons! Rockets! Old, familiar words that mean new,

unfamiliar problems for design and production engineers.

They are challenging words, too, to our engineers who are

called upon to apply the Hackney Method—deep drawing shapes

and shells from cold metals—to provide practical, economical

answers to Space Age engineering problems.

The photo above shows how Hackney Methods, familiar for

many years to engineers in many industries, can produce deep

drawn, seamless parts for missiles which have maximum strength

with minimum weight.

For detailed information about Hackney Methods, and their

application to your design and production problems, write:

Pressed Steel Tank Company
Manufacturer of Hackney Products

1468 South 66th Street, Milwaukee 14, Wisconsin

Branch offices in principal cities

CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS

Circle No. 39 on Subscriber Service Card. 55
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JUST OFF THE PRESS
completely revised

The Fall-Winter 1958-59 Edition

World
J^viation

^Qirectory
NEW A U.S. PRIMARY MANUFACTURERS' FOREIGN OFFICES SECTION

listing addresses, phone numbers, key personnel, and cross-

indexed for your convenience.

EXPANDED.... WASHINGTON REPRESENTATIVES FOR AIR TRANSPORT AND MANU-
FACTURING SECTION for comprehensive coverage.

INCREASED.... Now over 31,000 COMPANIES, PRODUCTS, PERSONNEL make this the

most complete edition ever published.

OVER 1,000 PAGES...

THESE VALUABLE CONTENTS...

the big air transportation section, U.S. Air Carriers, Scheduled, Certified

and Intrastate, Supplemental Air Carriers, Air Express, Air Freight Forwarders,

Contract Air Carriers and Air Taxi Operators; the foreign representatives

section now listing Foreign Offices for Primary Manufacturers in addition to

U.S. Offices of Foreign Air Carriers and Foreign Aircaft and Engine Manufac-

turer's Offices in North America, the Washington representatives section;

the useful manufacturing section listing all the important companies,

products, people in Primary Manufacturing for the Aviation Industry; the

buyers guide with separate Company, Product and Trade Name indexes; the

special services section, Fuel and Oil Companies, Insurance, Credit and Fi-

nancing, Distributors, Maintenance, Overhaul, Export and Foreign Services, Ferry-

ing, and Airport Ground Services, Consultants, U.S. Terminal Airport, Schools,

Organizations and Associations, Aviation Publications and House Organs; the

government section including U.S., Stage Agencies Concerned with Aviation,

Airport Commissions and Departments, U.S. Foreign Service and Foreign Diplo-

matic Representatives in the U.S.; the foreign section with all Foreign air-

lines, manufacturers, publications and government agencies arranged in alpha-

betical order by country; index of personnel and index of advertisers.

Savings of up to $1.50

per copy on quantity

orders!

U. S. AND CANADA
I to 4 copies $9 each
5 to 9 copies $8 each
10 or more copies

$7.50 each

OTHER COUNTRIES
I to 4 copies $10 each
5 to 9 copies $9 each
10 or more copies

$8.50 each

WORLD AVIATION DIRECTORY
1001 Vermont Avenue, N. W., Washington 5, D.C.

Please ship copies of the new edition to:

Name Title

Company Products/Services

Address

City Zone State

Orders from Great Britain and Northern Ireland should be addressed to The AAP Co.,
17 Drayton Rd., Boreham Woods, Herts., England, and remittances made thereto in sterling.

Moscow briefs

The U.S. Army's surface-to-air

guided missile Hawk is the subject of

particular Soviet attention in recent

weeks. This is evidenced by the lengthy

article in Sovetskaya Aviatsia of

August 15 on American, French, and

other Western defenses against low-

flying craft. The author, Lieutenant

Colonel B. Surikov of the Soviet en-

gineering forces, uses an official U.S.

Army photograph of the Hawk as his

article's only illustration.

He devotes nearly one-half of his

text to the Hawk. After listing, from
U.S. and other Western sources, all the

available data on the Hawk's range,

frame, guidance, and power plants, the

Soviet officer cites all the pros and cons

usually advanced by the non-Soviet

admirers and detractors of the Hawk.
However he extends more of his space

and support to the criticism of the

Hawk than to the praise of it.

Discussing Soviet ideas on the

future rocket-plane and its gliding

feature, Professor V. S. Pyshnov re-

marks in Sovetskaya Aviatsia: "It

turns out that even a glider, which has

always been a synonym for a slow-

motion flying apparatus, can, in the

future, compete with a ballistic rocket.

Give it great speed initially—and it will

glide pretty much around the globe."

"Soon the first interplanetary nights

will be a reality, even before the ma-
jority of you finish your schooling."

So wrote Professor N. A. Varvarov in

Komsomlskaya Pravda, on August

31, in his greetings to Soviet teen-;

agers on the eve of the opening of the

new 1958-59 school year. A prominent

astrophysicist, Dr. Varvarov is chair-

man of the Astronautics Section of

DOSAAF. (These initials stand for

the Russian name of the Volunteer

Organization of Aiding the Army, the

Air Force, and the Navy of the Soviet

Union, the civil-defense apparatus of

that country.) His greetings were head-

lined: "You Are Destined to Discover

Other Planets."

Russia's oldest astrobotanist, Pro-

fessor G. Tikhov, claims that astro-

botany was born in Russia in 1946, at

the Alma-Ata astronomical observatory

in the Soviet Kazakhstan, Central Asia.

Writing in Komsomolskaya Pravda,
Dr. Tikhov again insists that there is

vegetation on Mars and that by now
Soviet and other astrobotanists "have

established certain characteristics ofl

Martian plants."

The work of his Alma-Ata labora-

tory (attached to the observatory) has

led to "an opportunity to study thei
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outer-space life, not of vegetation alone,

but also of micro-organisms." He de-

clares: "Thus, astrobotany has grown

into astrobiology."

He states his belief that beginnings

of life are possible, not only on Mars,

but also on Jupiter, Saturn, Uran, and
Neptune, despite their extremely low

temperatures. He argues that not even

extremely low temperatures can pre-

vent certain rudimentary forms of life

from arising. "Our study of micro-

organisms on these giant faraway

planets will allow us to penetrate the

mystery of life's beginning, by far not

yet clear to our contemporary science,"

he said.

The dynamics of the orbiting of an
earth satellite in relation to its own
center of gravity is among the subjects

absorbing the attention of Professor

Leonid Sedov. In a recent paper on
this topic, the top-rank Soviet astro-

physicist stated that this dependence
noticeably affects the magnitude of air

resistance encountered by the satellite.

This influence must be taken into

consideration in various scientific ap-

praisals of the satellite-yielded data,

such as in research having to do with

ascertaining the density of the upper
atmosphere. Professor Sedov reveals

that Sputnik III, on reaching the lowest

part of its orbit and passing through

the upper atmosphere, "is decelerated

with the force of nearly four grams."

Scorn for nonpatriotic Russian de-

tractors of the three Sputniks is ex-

pressed by Vasily Ardamatsky in

Literaturnaya Gazeta. According to

Ardamatsky, some Russian grumblers
would rather stop in the streets of Mos-
cow to admire a parked foreign "fish-

shaped" automobile with a fancy dip-

lomatic license plate than boast of his

native Sputniks. A goodnatured re-

minder by a patriotic passerby to the

unpatriotic car-admirer is quoted in the

article: "Don't forget our Sputnik!"

But the renegade Russian replies scorn-

fully: "Let others fly in it—those with
their higher educations."

The unpatriotic Russian is also

shown by the author as complaining
about too many Russian automobiles
being ridden by "too many academi-
cians"—his dig at the Soviet astro-

physicists and rocket experts with their

privileged status. The "traitor" is also

accused by the Soviet journalist of dis-

missing his government's proud tales

of Sputnik III with a bored and cynical

"So what?"

Instead of applauding the Sputnik,
the "traitor" is busily spreading some-
body's "sticky fables, from Dulles' best

missiles and rockets, October 6, 1958

dreams, that in America they have
allegedly sent a rocket to the Moon
and that television programs are being

broadcast from there." Comrade Arda-
matsky broadly hints that the Soviet

government should do something about

such disorderly disloyalty.

Swifter speeds for Sputniks are re-

vealed by the Moscow authorities. It

is announced that after the first 1,000

round trips Sputnik I circled our globe

in 3.5 minutes less, Sputnik II in 3.9

minutes less, and Sputnik III in 0.85

minute less. The initial orbit time was

96.2 minutes for Sputnik I; 103.7 min-
utes for Sputnik II; and 106 minutes
for Sputnik III.

Soviet praise for Czechoslovak ob-
servation of earth-satellites was offici-

ally voiced in Moscow. The results of

optical observation made at the ob-

servatory at Skalnate Pleso in Slovakia

were highly rated. Dr. Emil Buchar, a

Czech scientist, announced that on the

basis of Czechoslovak observations he
had deduced a much more exact cal-

culation of the deformation of the

earth's sphere than was available.

Dr. Vladimir Guth, of the Slovak

Academy of Sciences, is continuing his

research on the content of cosmic dust.

PROTECT PRESSURE -SENSITIVE

INSTRUMENTS . . . POSITIVELY

1*8

<8Sf

Seals off gage or manometer con-

nection at any pre-set pressure.

Will repeat within 1% of scale.

Will release 2% below cut-off point.

Models available with cutoffs

from 20" water to 9000 psig. liquids

and gases. Designed to withstand

and hold closed against 10,000 psig.

Marine models available.

Write for Bulletin 541-G for full

details and prices.

tgard ...

INDUSTRIAL
ENGINEERING
CORPORATION
525 E. Woodbine, Louisville, Ky.

Sm^St JSSBtjSfjl j£m&JbP^"SI J253RI tff^S

Circle No. 40 on Subscriber Service Card.
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Vibration and Shock

PROTECTION
for MISSILE GROUND SUPPORT

EQUIPMENT

Packaging,
Re-usable Containers,
Transit Cases

Logistic Support,
Shock Mounted Skids

Mobile Ground
Control Equipment,

Check-out Vans,

Electronic Guidance
Trucks

r

In the family of fine firms
that serves the missile industry,

there is one that is outstanding in

its ability, attained through twenty-
two years of experience, to assure
performance and reliability forground
support equipment — Robinson Avia-
tion, Inc. environmental control engi-
neers.

Robinson all-metal mountings
incorporate exclusive MET-L-FLEX re-

silient cushions. The non- linear spring
rate and high inherent damping of these
cushions make possible a variety of appli-

cations for the protection of ground sup-
port equipment from road shock and
superimposed vibration during transit.

Typical of such successful
production applications is a re-usable
container incorporating a Robinson inter-

nal suspension system. This system, over
a two year period, has demonstrated its

effectiveness in protecting the inertial

reference gyros of IRBM missiles dur-
ing transportation from the laboratory
to the launching site. Complementing
this ground protection, twenty -four
Robinson mounting systems protect
the intricate mechanism of these
missiles during launching and flight.

Through uncompromising
loyalty to highest quality stand-
ards, reliability-minded missile
experts are relying more and

\ more on the controlled environment

provided by Robinson MET-L-
l FLEX mountings.

WRITE FOR FURTHER
INFORMATION

mm
Transport Trailers,

Launchers, Dollies

ROBINSON CONTROL IS RELIABILITY CONTROLRnRINQnN aviation inc.%^ WsmB m^M ^SP %^ "™ TETERBORO • NEW JERSEY
West Coast Engineering Office: Santa Monica, Calif.
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EMPLOYMENT

We have opportunities

in research and development on
SOLID PROPELLANTS,
rockets, and gas generators
for

Chemists

B.S., M.S., or Ph.D.

with a good academic record
and experience in

combustion, propellants,

plastics, explosives, high energy chemicals,
or related fields

who want to

go places

in a research minded company's
Seymour, Indiana facilities

write

:

STANDARD OIL COMPANY (INDIANA)
T. G. Stack

P.O. Box 431 F
Whiting, Indiana

I

c

B

M
BY

AMERICA'S

MOST COMPLETE

ELECTRICAL SERVICE

ETS-HOKIN & GALVAN
551 Mission Street, San Francisco, California

218 N. Avalon Boulevard, Wilmington, Colif.

2295 East Belt Street, San Diego, California

233 N. San Joaquin Street, Stockton, Calif.

484 Washington Street, Monterey, California

Circle No. 41 on Subscriber Service Card.

MARQUARDT

Professional Personnel
Requisition

CYCLE AND MISSION

ANALYST
Responsible for analytical studies

of new and unusual air breathing
hypersonic propulsion cycles. Also
undertake vehicle mission inves-
tigations for application of hyper-
sonic air breathing propulsion to
interception, long range missile,

and booster systems. Requires ex-
tensive experience in high speed
aerodynamics and propulsion cycle
analysis.

Work in ASTRO, Marquardt's re-
search division, composed of small,
responsible groups offering excel-

lent prospects for individual pro-
fessional growth and recognition.

Contact: Jim Dale, Manager
Professional Personnel

Marquardt Aircraft Co.

16552 Satlcoy Street

Van Nuys, California

marquardt
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EMPLOYMENT EMPLOYMENT

You Get Things Done With

Boardmaster Visual Control

6 Gives Graphic Picture of Your Operations

—Spotlighted by Color
ft Facts at a glance—Saves Time, Saves

Money, Prevents Errors

ft Simple to operate—Type or Write on

Cards, Snap in Grooves
ft Ideal for Production, Traffic, Inventory,

Scheduling, Sales, Etc.

ft Made of Metal. Compact and Attractive.

Over 300,000 in Use

Complete price ^^^^^ ^including cards

FREE
24-PAGE BOOKLET NO. JC-20

Without Obligation

Write for Your Copy Today

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

Circle No. 42 on Subscriber Service Card.

MARQUARDT

Professional Personnel
Requisition

INSTRUMENTATION
ENGINEER
Specification and design of in-
strument components and systems
for ground test development and
qualification testing of supersonic
ramjet engines, jet engine com-
ponents, inlet controls, nuclear
powerplant controls, and emer-
gency power units. Study future
instrumentation requirements for
nuclear facilities and automation
of test programs, utilizing ad-
vanced analog and digital com-
puter installations.

Setup and operate instrumenta-
tion equipment in Marquardt Jet
Laboratory, the West's most di-
versified ground test facility
Small work group offering special-
ized engineering support to Mar-
quardt's many development pro-
grams. y

Degree in EE or Physics plus re-
lated work experience.

Contact: Jim Dole, Manager
Professional Personnel
Marquardt Aircraft Co.
16S52 Saticoy Street
Van Nuys, California

CLASSIFIED SECTION
Undisplayed Advertising: $1.50 per line, minimum charge $4.00. Cash with order. Estimate
30 capital letters and spaces per line: 40 small lower-case letters and spaces per line.
Add two lines If Box Number Is included In lieu of advertiser's name and address.

Displayed Advertising: $15.00 per column Inch. Space units up to full page accepted
in this section for classified-type advertising.

Issued monthly. Publication date 1st of each month. Forms close the 10th of the month
preceding the month of issue. Address all correspondence to Classified Advertising
Department, Missiles & Rockets, 1001 Vermont Ave., N.W., Washington 5, D.C.

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

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

—

quicker service. Send for free wall charts showing
complete line of AN sc MS fittings and hardware.
We also machine parts to your own special print.
COLLINS ENGINEERING CORPORATION
9950 Washington Bird.. Culrer CUT. California

Your ad here will be seen by

over 23,000 of the most in-

fluential men in the missile

market.

WANTED
PROJECT MANAGER: RESEARCH AND DEVELOPMENT

(AIRCRAFT FLUID SYSTEM COMPONENTS)
Long-established, multi-plant company in Cleveland, Ohio seeks top air-
craft hydro-mechanical design engineer with prime airplane or missile
experience who desires opportunity to design new products. Must be graduate
engineer with creative and analytical experience and ability.

Will work closely with sales engineering, translating advanced customer
requirements into specific development programs, and supervise develop-
ment projects, including hydraulic and pneumatic servo-actuators, hydraulic
power packages, cartridge-actuai ed devices, and related fluid flow and pres-
sure controls.

Private office, departmental modi! shop and laboratory facilities provide en-
vironment for creativity and accomplishment. All inquiries acknowledged.

Write Box Number 117 Missiles and Rockets Magazine
1001 Vermont Ave., .I.W., Washington 5, D.C.

PRODUCT DESIGN ENGINEERS

—

EE, ME

Across-the- Board

Professional

Opportunities

WITH GENERAL ELECTRICS

MISSILE AND SPACE VEHICLE

DEPT.

BURLINGTON, VERMONT
G-E Component Now Staffing Entire

New Groups To Work On IRBM and
ICBM Re-Entry Vehicles. Also Mis-

sile Launchers, Firing Mechanisms,
Servos, Missile Arming & Fusing
Devices, Vulcan Aircraft Guns

Immediate

Openings

for

Graduate

Engineers

EE, ME

LOGISTICS:

Maintenance Analyst (ME)
Packaging Engineer (ME)

GROUND SUPPORT
EQUIPMENT:

Product Design-monitor &
simulating equipment (EE)

Maintenance & Checkout
Equipment (EE) (ME)
Pneumatic Equipment (ME)
Mechanical Handling &
Accessory Equipment (ME)
Unit Proficiency System

(EE)

60

RE-ENTRY VEHICLE:

Product Design . . .

Structures (ME)
Arming & Fusing Equipment (ME)
Training Equipment (ME)

Product Production . . .

Structures (ME)
Equipment Installation (ME) (EE)

Mechanical Equipment (ME)
Electrical Equipment (EE)

SYSTEMS & ANALYSIS:

Functional Engr & Overall Systems (EE)

Arming & Fusing System (EE)

Control System (ME)
Stress Analyst (ME)
Reliability Analyst (ME)
Ground Support Equipment System (EE)

RELIABILITY & QUALITY CONTROL:
EE's and ME's

^ Burlington, Vermont Is one of the

nation's most famous beauty spots, right

on the shores of sparkling Lake Cham-
plain. Here every other family owns and
sails a boat. There Is fishing, hunting;
and In winter, skiing at famous STOWE
slopes—only 50 minutes drive from your
breakfast table.

Please send resume in confidence to:

MR. C. A. Webb, Jr.

Room 43-WN
Missile Production Section

MISSILE AND SPACE VEHICLE DEPT.

MISSILE A ORDNANCE SYSTEMS DEPARTMENT

GENERAL |p ELECTRIC
On Beautiful Lake Champlain,

Burlington, Vermont

Circle No. 43 on Subscriber Service Card.

lissiles and rockets, October 6, 1958



EMPLOYMENT

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

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 Wilshire Blvd., Beverly
Hills, Calif. Fred S. Hunter, manager;
Walton Brown, regional adv. mgr.;
James W. Claar, regional adv. mgr.
Phones: BBadshaw 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: TRlnity
5-2555.

Canada: Allin Associates, 12 Richmond
Street East, Toronto 1, Ontario. Phone:
EMpire 4-2001. Allin 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: STEVAIR, London.

Paris: Jean-Marie Riche, 11 Rue Condor-
cet, Paris (9e), France. Phone: TRU-
daine, 15-39, Cable address: NEWS AIR
PARIS.

MARQUARDT

Professional Personnel
Requisition

JET TEST

OPERATIONS ENGINEER
To coordinate the setup and op-
eration of test programs involving
supersonic ramjet engines, engine
controls and rotating accessories.

To plan procedures and direct
conduct of tests at Marquardt Jet
Laboratory, the West's largest jet

engine testing facility.

Requires graduate engineer, with
5 years experience and supervisory
capability. Needs good knowledge
of mechanics, aerothermodynamics,
instrumentation and design rela-
tive to functional testing.

Should understand machine shop
sheet metal practice, structures
and electrical installation.

For Information,

tontact: Jim Dale, Manager
Professional Personnel

Marquardt Aircraft Co.

16552 Saficoy Street

Van Nuys, California

marquardt AIRCRAFT CO.

TAKES YOUR EYE TO
''INACCESSIBLE" INTERIORS

The National Fontar®
Borescope provides sharp,

critical close-up vision aid-

ed by bright lighting in any
bore, threaded hole, re-

cess or interior surface of
the cast, drawn, welded or
molded product. All that
is needed is a point of
entry .10" or larger. . . .

It's today's essential for

high Quality Control
standards. Our new and
free catalog illustrates

and describes applica-

tions.

ASK FOR BORESCOPE CATALOG F'

NATIONAL ELECTRIC INSTRUMENT DIVISION

92—21 Corona Avenue - Elmhurst 73, New York

Circle No. 44 on Subscriber Service Card.

-advertisers' index-

Airborne Accessories Corp. 49
American Bosch Arma Corp. 16

Amphenol Electronics Corp. 26
Avco Mfg. Corp., Crosley Div. 35

Bourns Laboratories, Inc. . . 39
Brush Instruments, Div. of

Clevite Corp 54
Bulova Watch Co., Research
& Development Labora-

tories, Inc 40
Chance Vought Aircraft,

Inc 52, 53

Clary Dynamics 8

Continental Aviation &
Engineering Corp., Sub. of

Continental Motors Corp. 43
Dit-Mco, Inc 20
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Electro Instruments, Inc. ... 64
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Graphic Systems, Inc 60
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Haydon Switch, Inc 61
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International Business

Machines Corp 30

James, Pond & Clark 36

Jet Propulsion Laboratory,
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Joy Mfg. Co 50

Kaman Aircraft Corp 44
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Aviation Div 58

Kin Tel, A Div. of Cohu
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Kollmorgen Optical Co. ... 15

La Veizi Machine Works . . 37

Wallace O. Leonard, Inc. . . 46

Lone Star Plastics Co., Inc. 36

Mallory Sharon Titanium Corp. 34
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Newbrook Machine Corp. 51

N. American Aviation, Inc. 33

Pacific Scientific Co. ...... 29

Photocon Research Products 37

Pressed Steel Tank Co. 55
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Raybestos-Manhattan, Inc. 32

Republic Aviation Corp. 19

Robinson Aviation, Inc. . . 27

Simmons Fastener Corp. 12

Thompson Products, Inc. 42

Union Switch & Signal, Div.-

Westinghouse Air Brake Co. 45
United Aircraft Products, Inc. 10

Vapor Heating Corp 47
Welwyn International, Inc. . 21
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General Electric Co 60

Marquardt Aircraft Co. 59,60,61
Standard Oil Co. (Indiana) 59

A COMPLETELY NEW
SUBMINIATURE

HAYDON 5300
SERIES SWITCH

This new switch is available with a

full range of operating forces, from

2 to 20 ounces. The case is made
of Diallyl Phthalate, a plastic with

high strength and stability. A choice

of two shapes—the MS525085 con-

figuration (#5366), or the space-

saving round base style (#5335).

Special versions of the 5300 Series

Switch can be furnished for a wide

variety of applications. For further

information, write for data on the

Haydon 5300 Series Switch.

Specifications 5335 5366

Operating Force, max.
Release Force, min.
Differential Travel, max.
Overtravel, min.

Electrical Ratings,

30 Volts D.C., 115 Volts A.C.
Ambient Temperature
Range

5 oz.

loz.
.005

.010

5 amps, Resistive

3 amps, Inductive

—65° +300°F

5 oz.

1 oz.

.004

.005

5 amps, Resistive

3 amps. Inductive

-65° +300°F.

INCORPORATED

WATERBURY 20, CONNECTICUT

missiles and rockets, October 6, 1958 Circle No. 45 on Subscriber Service Card. 61



editorial

Ahead of
The politics of an election, of defense stream-

lining, and of big industries dependent for survival

on Government contracts, are beginning to affect

our missile programs in a dangerous way.

The Administration—interested in balancing

the budget—is trying hard to find ways and means

of cutting defense expenditures. Already there has

been some talk about killing the Titan ICBM as

a weapons system.

The President himself has been led to believe

that some of our missile programs actually are

ahead of schedule, and this thinking has been re-

layed to the public in recent months.

With an apparent record of semi-successful

ICBM and IRBM test shoots, with a series of

small satellites in orbit, and with a vast hunk of

glamorous publicity about the X-15 and other

sophisticated Air Force projects, the Administra-

tion might succeed in convincing the tax-payers

that the nation has caught up with our potential

enemies.

A short while ago, Dr. Simon Ramo was

quoted as having said we already have caught up

with the Russians in the ICBM field.

The current feud between advocates of the

Nike Hercules and the Bomarc as our standard

anti-aircraft weapon also has added to the con-

fusion and has made the public think we are

wasting money on duplicate systems. It becomes

obvious to the taxpayer that the Nike-Bomarc

"duplication" is bad for the country and for our

defense planning.

It is too bad this idea has become so firmly

fixed in the public mind. Of course, the Bomarc
and the Nike Hercules are different systems de-

signed for different defense tasks; one for long-

range area defense, the other for close-in city de-

fense. It is good that Defense Secretary McElroy

has had the foresight and courage, despite politi-

cal pressure, to make the decision to continue

both of these programs.

It is obvious that we have taken the wrong

approach to many missile programs. It is equally

obvious that such an approach has produced little

operational hardware, but that it has—neverthe-

less—created a vast knowhow and sound engi-

neering experience which will help us advance

Schedule
rapidly in the future. Today, however, we cannot

afford to think that any of our missile programs

are ahead of schedule.

We must realize that while the best technical

approach might not always be the best policy,

those who make the policy must know the best

technical answer. So far, very few of our policy

makers have known the best technical answers,

simply because the entire field of missilery is too

new and unexplored. This means that a great

deal of industrial research and development—and

sometimes what may appear to be duplicating re-

search and development-—must take place before

we can expect to get any up-to-date systems into

truly operational status.

For example, to many defense planners it now

appears crystal-clear that the Atlas and Titan

weapons systems are being outdistanced by the

Polaris-type system, and that the latter is the logi-

cal one to be pushed to the extreme. But two

years ago it just wasn't so. At that time the liquid-

propellant ICBM was termed the ultimate weapon.

In the meantime, the Air Force also has pro-

grammed its minuteman. Consequently, one may
ask whether we will incorporate as many as four

long-range weapons systems in the future. We
probably will. For the time being—and for

several years to come—these missiles systems

will supplement each other, and thus they will

represent an asset to our defense system.

These missiles are all different, engineering-

wise. It is difficult to prophetize today if one is

"better" than the other. Development must go on

in all programs for the time being.

We also must face the fact, of course, that

change-overs in science and engineering break-

throughs will continue until missilery becomes a

science that we have mastered fully. Until then,

we cannot afford to cut expenditures and we cer-

tainly cannot afford to assume that we are ahead

of schedule, because our planners have no means

of knowing the best technical answers.

The only thing that we can think of that might

be ahead of schedule is the Russian missile pro-

gram—ahead of our schedule.
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SUBSCRIBER SERVICE

missiles and rockets

For additional information about any product or service advertised

•r mentioned in the editorial pages of this issue of Missiles and
lockets:

Use the attached prepaid reply cards. Circle numbers shown on

he reply card that correspond with numbers appearing beneath items

lescribed. If no circle number accompanies the article or advertise-

iient, give page number (and advertiser's name) on line provided at

<ottom of the card.

Your requests for information will be forwarded promptiy to the

ompanies concerned.

jVEW product briefs
PP.NG SWITCH. A new high-speed

ature stepping switch is now avail-

: from 1MTRA Corporation of Cam-

ge, Massachusetts. Called the high-

id "Miniature Uniselector," it is de-

ed for use in automatic switching

timing-control circuits. The Uni-

ctor will operate at speeds up to

steps per second on impulse drive

% make, 20% break) from a power

}|y of 24,50 or 110 volts d.c. Up

twelve banks can be fitted, each

ng 30 individual contacts mounted

i complete circle. When only seven

ess banks are required, a sequence

eh can be fitted. This takes the form

an auxiliary bank of contacts and

sr assembly. The sequence switch

;r steps once for each complete

lution of the main wiper assembly,

wipers can be either bridging of

bridging.

e No. 299 on Subscriber Service Card.

CTOR SHIELD. A telescoping

idrical design Co-Netic subminia-

reactor shield has been developed

low frequency magnetic and elec-

atic shielding by Magnetic Shield

;ion, Mica Company. Unit can be

orted by its own leads. Under

ial conditions requiring rigid

iting, eyeletting through enlarged

inal opening or by clamping is

ested. Elestrostatic shielding is ob-

'd by grounding. The shields are

)ned basically for subminiature re-

ts using pot type ferrite or lami-

'i core construction. The shield is

lihock sensitive, non-retentive and

not require periodic annealing.

> No. 298 on Subscriber Service Card.

j
CHAMBER. A new cubic foot

Ide, humidity, temperature test

iiber, interior dimensions of 3'x3'x3',

iing offered by the Environmental

oment Company. Standard test

i> is -I00°F to +200°F, 20 to 95%
' and 100,000 feet altitude. Greater
" ranges, cabinet sizes and acces-

'; are available.

' No. 297 on Subscriber Service Card.

TRANSISTORS. A new power transistor

capable of 65 watts and 13 amps has

been developed by Clevite Transistor

Products, a division of Clevite Cor-

poration. Available in the proposed

JETEC power transistor package, the

new Clevite transistors have been iden-

tified as CTP 1511, 1512, 1513 and

1514. They are germanium PNP types

and are available with solder lugs for

easier wiring. Tested to eliminate tran-

sient voltage breakdown, the transistors

are capable of a current gain of 60

to 120 at 5 amps and 50 at 10 amps.

The collector to base breakdown volt-

age ranges from 40 in the CPT 1514

to 100 in the CTP 1511; the CTP 1512

has voltage of 80 and CTP 1513 a

voltage of 60.

Circle No. 296 on Subscriber Service Card.

POTENTIOMETERS. Ace Electronics

Associates, Inc. have developed a line

on Change-Ouick Potentiometers. Indi-

vidual function cups are quickly substi-

tuted by removing the external clamp,

fitting the new cup into position, two

simple operations of indexing and phas-

ing, and replacing the clamp. All cups

of a seven-gang assembly can be in-

dexed and phased in minutes, with

shaft rotation alignment error of less

than 0.1°.

Circle No. 295 on Subscriber Service Cord.

SEMI-CONDUCTORS. Power Sources,

Incorporated, announces the new PS

4004, a military version of its Semi-

conductor Power Supply ps 4000A.

Nominal input voltage of 105-125 volts

A-C, 50-63 CPS, selected by a front

panel switch, may be varied as speci-

fied in MIL-E-4I58A. Output voltages

range from 260-300 or 130-150 volts

D-C. Output impedance is less than

0.1 ohm from D-C to 100 KC. Stabili-

zation is less than plus or minus 0.05

volt on 300 volt output, and less than

plus or 0.025 volt on 150 volt output.

Ripple and noise averages less than 1.0

millivolt, and drift is less than .02 volts

after half-hour warm up.

Circle No. 294 on Subscriber Service Card.
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MISSILE LITERATURE

LIQUID OXYGEN VALVES. Available

is a 36-page illustrated catalog describ-

ing the valves manufactured by Air-

borne Research & Development Corp.,

Sun Valley, California, for aircraft, for

aircraft and missile liquid oxygen, nitro-

gen and helium systems. Included are

descriptions of check, filler, pressure

build-up, relief, quick-disconnect, shut-

off, pressure-operated and valves for

special purposes made to customer

specifications. Dimensional drawings ac-

company each valve.

Circle No. 200 on Subscriber Service Card.

RELAY CATALOG. A new feature of

the relay Sales catalog released by

Relay Sales, is the list of each major

relay manufacturer's entire line in alpha-

betical order according to the code

letters and numbers. No longer need

the purchasing agent or engineer loolc

through hundreds of diffarent type re-

lays to find the one he wants. If he

knows the manufacturer's name and re-

lay number, he can find the relay

quickly. 24 hour delivery from stock can

be made on almost every relay listed.

Circle No. 201 on Subscriber Service Card.

WIRE MARKERS. A new 8-page, 3-color

catalog of pressure sensitive wire

markers has been issued by North Shore

Nameplate Inc. It illustrates and de-

scribes a wide variety of standard

Speedy-Marx wire markers available on

instant-release dispensing cards stocked

by North Shore, that can be ordered

quickly and easily by simply specifying

the symbol or number desired. Five

pages are devoted to illustrating the

many categories of Speedy-Marx which

are available for immediate delivery.

Among them: solid numbers, letters (up-

per and lower case), and symbols for

general use; TV markers for transmitting

equipment leads and cables; solid

NEMA colors; machine tool symbols;

and consecutive numbers and symbols

of all types.

Circle No. 202 on Subscriber Service Card.

MODERN PRECISION. The Western

Industries Edition of the Leeds and

Northrup publication, Modern Precision,

is now available for distribution. This

8-page tabloid contains a round-up of

instrumentation applications in the far

Western States. Stories are included on

instrumentation at: USAF Rocket Engine

Test Lab, Edwards AFB; Ideal Cement
Company, Redwood City, California;

Uranium Reduction Company, Moab,

Utah; Boeing Airplane Company,

Seattle, Washington; Colorado Fuel and

Iron Company, Pueblo, Colorado; Stat-

ham Instruments, Los Angeles, Cali-

fornia; Pacific Clay Products, Los

Nietas, California; Maywood Glass

Company, Maywood, California; Shock-

ley Semi-Conductor Labs, Mountain

View, California; Hughes Aircraft, I

ver City, California and North Air

can Aviation, Los Angeles, Californi.

Circle No. 203 on Subscriber Service C

SCREW THREAD SERVICE. A ni

new service to help industry solve I

ener fit problems is outlined in a bi

let just published by Standard Pre!

Steel Co. The 16-page handbook'

views both function and facilities

each of three new SPS Screw Thr

Metrology Laboratories recently ope

by the leading precision fastener
i

ducer. In the process, the heavily

lustrated booklet gives the reader a

guided tour of the various preci

equipment needed for properly ch

ing unified screw threads (Classes

2A, 3B and 2B), tapered pressure p

(ANPT and NPTF) as well as spe

precision thread forms. A seven-p

appendix of reference material extr

pertinent data on screw thread din

sions and tolerances from the rece

revised H-28 Hand-book.

Circle No. 204 on Subscriber Service C

DELAY LINE. Catalogue DL-78 of

Digitronics Corp. describes results

improved design in construction

DYKOR lumped constant and cont

ously variable delay lines. This 4-p

brochure lists parameters of stand

lines showing exceptional figure m

indicating high delay/rise time/num

of sections ratio. Description also

eludes characteristics of infinite res

tion continuously variable lines. T<

nical details are given on delay,

time, attenuation, impedance, tempi

ture coefficient, tolerances.

Circle No. 205 on Subscriber Service C

MATERIALS FOR HYPERSOr

WEAPONS. A 16-page booklet by

Steel Improvement and Forge Comp

describes the forging materials a«

able for aircraft and missile struct

parts, classified for various speed 4

temperature ranges. Tells metal s

ability requirements. Charts comp

variations of transverse physical pro;

ties of high strength alloy steels.

Circle No. 206 on Subscriber Service Ct

MISSILE AND ROCKET VALVES.
'

new illustrated product manual, relea

by Skyvalve, Inc., gives compreheni

data on high-pressure hydraulic i

pneumatic valves for aircraft miss

and rockets. Dimensional drawings, f

charts, and production test specif

tions of 48 different solenoid valves

elude the following types, either I

mally open: 2-way; 3-way; 4-way,

position; and 4-way, 3-position.

valves, available in either stainless ill

or aluminum, are designed to halt

such fluids as hydrogen peroxide, ni

acid, normal propylinitrate, helium.

Circle No. 207 on Subscriber Service Ci



INSTANTANEOUS RESPONSE
For over twenty years—from

the early space labs of Annapolis to the launching

pads at Cape Canaveral — setting the standards for

the control of high pressure fluids ... the regulators

which served as the critical control on World War II

frame throwers and torpedoes ... and made missile

development work possible . . . Grove High Pressure

Regulators . . . frequently imitated but never equalled.

UOVE VALVE and REGULATOR COMPANY
?© Hollis St., Oakland 8, California • 2559 W. Olympic Blvd., Los Angeles 6, California
<fe in other principal cities

Circle No. 5 on Subscribers Service Card.



now, with basic modules build . .

.

or a COMPLETE DIGITAL, MISSILE
ELECTRICAL CHECKOUT SYSTEM

for measuring DC to 0.01%, AC to 0.1%, Ohms to

0.01%, DC ratios to 0.01% and AC ratios to 0.02%

Standard, off-the-shelf modules never become obsolete— provide
maximum versatility. As needs change, simply regroup old mod-
ules or add new ones. Your system is always current at minimum
cost and engineering. Internal construction is also modularized
for ease of maintenance.

Folly transistorized circuits result in increased reliability, reduced
power consumption, low heat dissipation, miniaturized packages,
and eliminate radio noise and line transients.

Important new specifications— Wider, dynamic ranges cover all

voltages from 100 microvolts to 1,000 volts; resistance from 10

milliohms to 10 megohms. Input power frequencies from 50 to 400
cycles. New balance logic speeds down ranging. Automatic AC
ranging from 30 to 10,000 cycles. Use of transistors increases

switch life by a factor of three.

Wide selection of input and output modules for operating printers,

IBM punches, etc., can be accommodated without modifications.

All contacts are accessible at rear panels with connectors. With
plug-in modules, digitized data is provided in printed form,

punched cards or tape without modification to basic measuring
instruments.

This Short Form Catalog

gives complete specifications

on both basic and auxiliary

modules. Send tor il . . . today.

LECTRO
NSTRUMENTS

3540 Aero Court
San Diego II, Calif.

Circla No. 6 on Subscribers Sarvlcs Card.




