


RHEEM PRESSURE VESSELS
When the "go no-go" signal depends upon a
complexity of parts and pieces supplied by
scores of subcontractors, a missile systems
engineer with prime contractor responsibil-

ity must have confidence that the multitude
of components will stand up to the principles

of his design. In the design of modern high-

performance aircraft and missiles, often the

heart of the propulsion system (or of a
major auxiliary system) is a pressure vessel.

Whether specifications call for titanium or

stainless steel spheres, or more specialized

configurations of even newer metals and al-

loys, it is the ultimate reliability of the hard-
ware that will prove or disprove the system
design. That is why exacting engineers spe-

cify pressure vessels by Rheem. That is why
over the past seven years companies like

Convair, North American Aviation, and
Lockheed Aircraft Corporation have ordered

more than 26,000 Rheem pressure vessels for

applications in the major aircraft and space

projects of the nation.

When an experienced hand in critical weld-

ing and machining operations is needed for

the production of vessels that can be relied

upon, consult the leader in pressure vessels.

Consult Rheem early. Let Rheem engineers

assist you in the development, as well as in

the production, of vessels and containers to

meet your specialized needs. Write to Dept.

MR-717-1.

First in Pressure Vessels

RHEEM MANUFACTURING COMPANY
Defense and Technical Products Division

11711 woodruff avenue, downey, California

PRESSURE VESSELS • PROPULSION & MISSILE SYSTEMS • ORDNANCE • DRONES • ELECTRONICS • RESEARCi

Fill In No. 7 on Subscriber Service Card.



Challenging positions are now open
for qualified design engineers on

Hydro-Aire's expanding staff. Submit
inquiries to Mr. D. B. Nickerson,

Chief Engineer, Hydro-Aire,
3000 Winona Avenue, Burbank, Calif.

ucing Controls for Every Basic Airborne

SOME
DOWN-TO-EARTH

THOUGHTS

ABOUT

THE SPACE AGE

Like all those who participate in the
progress of aviation, we are awed by the
prospect of the conquest of space. But
before we rush headlong into the cosmic
dust, let's hang up our space helmets
for a moment for some sober reflection

on what it will take to get there.

In the race toward tomorrow, look to

the reliable as well as the swift. Our
recent missile successes and "failures"
clearly indicate that space conquest
will depend not only on technological

breakthroughs, but equally on the
virtual elimination of mechanical
breakdowns. Good hardware is even
more important in the space age.

For over 16 years, Hydro-Aire has
built a reputation on building
better hardware for airborne vehicles.

Today these products function reliably

on virtually every type of aircraft.

The same ingenuity and dependability
that made these products possible

is now the key to solving the problems
of more hostile environments, more
stringent operating conditions.

The men whose space vehicles will be
equipped with these products, can don
their space helmets with confidence.

System

1111 1
BURBANK, CALIFORNIA
Division of CRANE CO
Anti Skid Braking Systems * Fue

System Controls • Pneumatic
' Controls • Hydraulic Control!

Actuation Systems • Electronic

Devices
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gaging...

micro-inches or miles

1. MICROPTIC AUTO-COLLIMATOR
Detects change of angle to .1 second direct

reading—range, 10 minutes. *The universal

optical tooling instrument to test alignment,

straightness, flatness, squareness, angles to

better than .000001" per inch.

2. MICRO-ALIGNMENT TELESCOPE
For alignment of all points at any distance;

built-in standard and high precision microm-
eters; improved auto-reflection and auto-

collimation equipment for precise squareness

setting. Complete projection accessories.

3. TALYROND ROUNDNESS ANALYZER
The electronic master instrument to measure

and record roundness and concentricity on
all products of circular cross section. Full

range of magnifications, motorized adjust-

ments, for diameters from .01" to 12".

4. MICROPTIC THEODOLITE NO. 2
Direct reading to 1 second; fully enclosed

precision bubble; specially designed for en-

gineering and testing application. New auto-

collimation features.

5. MICROPTIC PRECISION CLINOMETERS
For all accurate angular settings over 360
degrees; reading direct to 1 second or to 10

seconds. The most precise instruments of a

complete range.

Fully illustrated description available, together with application engineering

data from years of successful optical tooling and metrology experience.

ENGIS EQUIPMENT COMPANY 431 s. dearborn street, Chicago 5, ill

OPTICAL, MECHANICAL, ELECTRONIC GAGES AND INSPECTION DEVICES
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WIRE
PRODUCTS

CUSTOM CONSTRUCTED
CONTROL CABLES and

THERMOCOUPLE- WIRE CABLES

with segregated circuits individually

shielded, and with over-all shielding or

with special shielding and jacketing.

ILLUSTRATED IS AN
EIGHT CONDUCTOR CABLE

FOR MISSILE USE.

EIGHT
,

TEFLON INSULATED
WIRES, CABLED
TOGETHER AND JACKETED
WITH NYLON BRAID SPECIALLY
TREATED FOR SOLVENT RESISTANCE.

FIRE-RESISTANT and HIGH
TEMPERATURE RESISTANT CABLE

for circuits required to operate in

2000° F. flame for fifteen minutes. Ex-

cellent for fire-detector circuits and

for use in temperatures up to 600 3
F.

HIGH TEMPERATURE CABLE...
Suitable for operating temperatures up

to 650° F. with nickel-clad copper con-

ductor and laminated insulation having

superior dielectric strength and mois-

ture resistance. In AWG sizes 22 thru

4/0. In accordance with MIL-C-25038.

ELECTRONIC HOOKUP WIRE...
Teflon insulated silver coated copper

conductor with insulation in standard

colors in accordance with MIL-C-1 6878.

EXTRA FLEXIBLE CABLE . . .

High Temperature and Moisture Resist-

ant Electrical Cable. Lewis "EXFLEX"

Cable, single and multi-conductor,

superior for circuits on hinged or

pivoted parts. Resistant to abrasion

and temperatures to 500° F.

* TEFLON is a Du Pont product

The LEWIS EENGINEERING CO.

| Naugatuck, Connecticut

WIRE DIVISION
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New! First AC Powrmite micro-miniature relay. The new Powrmite crystal can micro-miniature relay is the smallest, I

AC relay made today.

New! First relays with built-in arc suppressed coil. In the same micro-miniature size Filtors' Powrmite is also made

built-in arc suppressed coil to cut radio interference a minimum of ten to one. Available also in four and six-pc

miniature relays, Filtors arc suppressed relays increase life and reliability of associated circuitry.

New! AC sub-miniature relays. Filtors now manufactures the smallest, lightest four and six-pole sub-miniature herm

sealed relays for AC operation.

New! .2 grid space Powrmite micro-miniature relays. All types of Filtors Powrmite micro-miniature relays are now a\

in .2 grid space in all mounting styles; .2 grid space relays feature Filtors new "Sensi-Tork" motor, a Filtors developn

greatest reliability and sensitivity.

Filtors, the leader, ana specialist in the development and manufacture of micro and sub-miniature rotary relays n

complete line of general purpose, latching (both 2, 4 and 6 DPDT) and 5/a" sub-miniature hermetically sealed rela

Powrmite, Filtors' popular micro-miniature relay, has long been acclaimed by hundreds of users as the most reliable

field. Write for catalog!

Leading manufacturer of hermetically sealed rotary micro and sub-miniaturf W
Main office and plant: Port Washington, N. Y.: POrt Washington 7-8220. E?ll ^T^^B3C»£

West coast office: 13273 Ventura Blvd., Studio City, Calif.: STanley 3-2770 rlial WlmWf
Fill in No. 10 on Subscriber Service Card.
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BASIC BUILDING BLOCKS

SERVO SYSTEM COMPONENTS

• Servo Motors—Frame
Sizes 5-25

• Synchros and Resolvers—
Frame Sizes 5-25

• Tachometers—Damping,
Rate, Integrating

• Transistorized Amplifiers
—High Temperature
2.5-16 watts

Synchros—Size 25—20 sec. max. error

HYDRAULICS

100 Series Servo Vaive

Servo Valves

• Two moving parts
• Anti-clogging —
over size orifices,

high pressure clearing
• Flow rates-0-5, 0-10 gpm
Systems

For hi-performance
hydraulic or pneumatic
missile control.

COMPUTERS

121
> Great Circle Course
and Navigational
Inertial Position

1 Guidance
Analog and Digital for
Missile Applications

Navigational Computer

GYROS

Miniature Floated Gyro

» Rate-floated Integrating;
Spring Restrained

» Vertical—Miniature,
Self-Contained

• Two Axis Free For
Missile Control

> Directional, Conventional
and Roll Stabilized

• 3 Gyro, 3 and 4 Gimbal
Platforms

• North Seeking Theodolites

GROUND SUPPORT

Digital Logging System

Completely integrated
ground support equip-
ment based on unique
Kearfott test equipment
modules for analog or
digital, manual, semi-
automatic or fully auto-
matic testing of compo-
nents, sub-systems or
systems.

Engineers

:

Kearfott offers challenging- opportunities in
advanced component and system development

/C?ar/btt
GENERAL
PRECISION
COMPANY

KEARFOTT COMPANY, INC., LITTLE FALLS, N. J.
A subsidiory of General Precision Equipment Corporation

Sales and Engineering Offices, 1500 Main Avenue, Cliflon. N. J.

Midwest Office: 23 W. Calendar Avenue. La Grange, Illinois

South Central Office: 6211 Denton Drive, Dallas, Texas
West Coast Office, 253 N, Vinedo Avenue, Pasadena, California
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Another important advance in

CASE
with guaranteed tensile strength jweight ratio of 960,000

VARIATION OF ULTIMATE STRENGTH/WEIGHT
RATIO WITH TEMPERATURE
(of comparable ductilities)

MST 6AI-4V Titanium Alloy

5% Cr. Tool Steel

Aluminum 7075-T6

Stainless Steel 17-7 PH

Nickel Base Hi-Temp Alloys

Alloy Steel

Stainless Steel 403

1:1 Reinforced Plastic Lamir

9. Cobalt Base Hi-Temp Alloys

ate

New, advanced type, solid-fuel propellants

. . . plus the need to achieve maximum
range . . . demand a new look at tensile

strength/weight ratios in rocket motor
cases. Today's goal: hold rocket-case weight

to less than 10% of propellant weight.

To achieve this goal, tensile strength/

weight ratios of close to 1,000,000 are re-

quired in the rocket case. In this range,

welded heat-treated steels develop severe

embrittlement and high notch sensitivity

when subjected to rocket case hoop stresses

— largely ruling out their use. Titanium

overcomes these disadvantages, plus giv-

ing a weight saving of 25% to 38% over

the best competitive steels!

The Tapco Group of Thompson Ramo
Wooldridge has carried out extensive de-

velopment and testing, proving Mallory-

Sharon 6A1-4V titanium alloy to be the J

most suitable material for this application.
|

It provides the necessary strength and
j

ductility without embrittlement or distor-
]

tion . . . can be readily welded and age
;|

hardened to give the welded strength/

weight levels required.

For technical information on MST 6A1-4V

or other titanium alloys, write to: Air-

1

craft & Missile Development Dept.,

Mallory-Sharon Metals Corporation,

Niles, Ohio.

Test Data Courtesy

of Thompson Ramo Wooldridge

AAALLORY SHARON
MALLORY-SHARON METALS CORPORATION • NILES. OHIO

Tntegrated producer of Titanium • Zirconium • Special Metals
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The MISSILE
U. S. A. F. Northrop's SM-62

Snark, with a range of more

than 6000 miles. Now oper-

ational, the Snark is Amer-

ica's first intercontinental

guided missile. Powerplant is

a Pratt & Whitney J-57 turbo-

jet. Guidance is by a stellar-

monitored inertial system.

The MATERIAL:

silastic

In the Snark, panels containing

resistors, capacitors, transistors

and other electronic components

are cushioned by Silastic*, the Dow
Corning silicone rubber. Silastic

protects against moisture, vibra-

tion damage, electrical leakage.

The METHOD;
Encapsulating with Silastic

RTV, via calking gun. Silastic

RTV vulcanizes completely

at room temperature. When
vulcanized, it has the char-

acteristics typical of Silastic:

resistance to extreme tem-

peratures, moisture, ozone,

corona. Electrical properties

are excellent. Silastic RTV can

be slit open for repair work

and then re-sealed. Write for

sample and technical data.

CORPORATION

*T. M.REG. U.S. PAT. OFF.

Address Dept. 916

Dow Corning
MIDLAND. MICHIGAN

!0 Fill In No



editorial

Missile Support—a New U.S. Industry

Within the months ahead this country will see

the development of an almost new segment of

industry—one which will eventually run into billions

of dollars. It is the construction of ballistic missile

bases and the equipping of them with supporting

hardware.

Involved to some extent will be the same com-

panies which produce the missiles, the big primes

which have traditionally been associated with the

spacecraft and/ or the aircraft business. But in

addition to them, thousands of big and little com-
panies to whom the missile and space industry a

few months ago was as foreign, say, as a trip to

Mars, will find themselves accidentally or inten-

tionally concerned with producing or installing the

thousand and one items which go to support the

missiles of the very new future.

For the missile—and while this is intended

primarily to treat of the big intercontinental ballistic

types it also holds true for the smaller ballistic

weapons and the air-breathers as well—is somewhat
like the iceberg where cost visibility is concerned.

Something like four-fifths is hidden. For example,

a Titan ICBM may cost $2 million. The site to con-

tain a squadron of nine Titans will cost $45 million,

not including the personnel to man it.

The $45 million takes in the cost of a concrete

blockhouse strong enough to withstand an accidental

explosion; the cost of communications cables con-

necting with each launching pad—many-stranded

cables which will snake through conduits at the cost

of $800 a foot. It will include tons of concrete for

handstand, miles of pipe for both liquids and gases;

scores of pumps, hundreds of valves, generators,

tubes and transistors, tons of steel in every form,

aluminum and a dozen other metals, scores of

chemicals. Heavy earth-moving equipment will be

used, trucks, bulldozers, forklifts, lumber, lighting

equipment—gauges and computers and every form
of checkout equipment.

Some of the big ballistic missile launching pads

will be hardened, that is, either sunk in holes or

otherwise protected from possible enemy nuclear

weapons. Our first ICBM, the Atlas, will be par-

tially hardened, at some sites at least, probably to

lie in a rough concrete-lined coffin with a sliding

cover. From this "coffin" it will be raised and

fired. The second liquid fuel ICBM, the Titan, will

be lowered into holes in the ground, inverted silos,

from which they will be raised to the surface and
fired. The third ICBM, the second-generation, solid-

fuel Minuteman, will also be housed in inverted

silos from which it will be fired without elevating to

the surface. A solid-fuel vehicle can be fired from
the hole because it rises much more quickly in the

initial firing stage and thus does not present the heat

dissipation problem of the liquid-fuel missile.

The ICBM sites must also include living quarters

for personnel, storage facilities for materials and
for maintenance equipment. They must include, be-

lieve it or not, recreation facilities for crews who
will be on constant alert 24 hours of every day.

None of the equipment needed for a missile

site—and none of the skill—is new to Amer-
ican industry (with the exception of some of the

more esoteric checkout and testing devices), but

industry will be faced with a demand from the

military services to come up with new techniques

for both speed and lower costs.

How do you drill a hole 100 feet deep and 20

feet in diameter for the Minuteman? How do you
line it with concrete, properly reinforced to with-

stand the shock of a near-miss nuclear explosion?

The services say: "Give us a new technique

which will dig the holes in one day and line them
with concrete in another—all at a cost of $50,000

and not $500,000." And they are talking about

as many as a thousand holes for a thousand

Minutemen.

Which will be the companies to come up with

new ideas in prefabrication, in miniaturization? Who
will provide the shortcuts, the better, the faster and

the cheaper way to do it?

There is no royal road to defense contracts and

no magic formula for bidding. Uncle Sam is a tough

customer and he wants and usually gets a full dollar's

worth for every dollar he spends. He is as eager

to find the little company with the bright idea or the

special skill as he is to deal with the giant primes.

Equally true is the fact that the big companies are

always searching for the little man who has found

a better way to do it. The price of missiles will

come down as the skills of spacecraft advance

—

$100,000 for the Minuteman, for example. In

parallel fashion, the cost of missile sites must lower,

too, and it will be industry, big or little, which

will bring that cost down through ingenuity while

reaping a golden harvest as it happens.

Clarke Newlon
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VARIABLE DISPLACEMENT PUMP DATA

DISPL. IN 3/REV.
RATED

RPM GPM
ENVELOPE DIM.

A NEW FAMILY OF BENDIX

CONSTANT AND VARIABLE DISPLACEMENT HYDRAULIC PUMPS

SMALLER • LIGHTER • FEWER PARTS • SYMMETRICAL ENVELOPE • COMPACT • RUGGED DESIGN

INHERENT HIGH SPEED CAPABILITIES • SUPERIOR CONTAMINATION TOLERANCE • HIGH RELIABILITY

The rugged, simplified construction of Bendix® hydraulic
pumps plus precision production and quality control expe-
rience provide pumps with increased reliability for missile

and aircraft systems. Smaller envelopes permit interchange-

ability with existing installations and compact packaging
for new applications. Thousands of hours of endurance,
qualification and flight testing have proven the Bendix
family of hydraulic pumps will exceed all existing customer
and military requirements.

Pumps are furnished as separate components or as an
integral part of complete sub-systems. Standard pumps are

furnished with forged aluminum housings for temperatures

up to 400°F. and pressures up to 4,000 psi. Previous qualifii

cation of pumps for 550°F. assures you of high reliability fol

lower temperatures and availability of proven pumps fol

high temperature systems.

Advanced engineering, laboratory, precision manufac
turing and complete service facilities are available fol

producing and servicing Bendix hydraulic pumps. ThJ
assures you of a quality pump manufactured specifically fa

your application.

All pumps are assembled and tested in a new aijf

conditioned, humidity-controlled, dust-free area assuring

contaminate-free pumps as delivered.

MAJOR PRODUCTS— aircraft and missile hydraulic pumps; hydraulic components and sub-systems; engine fuel pumps and fuel system com-

ponents; precision bellows and bellows assemblies; thermostats and related sub-assemblies; and sub-contract manufacturing and brazing.

Hamilton Division
HAMILTON, OHIO

AVIATION CORPORATION
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Procurement & Production

Missiles, FY I960

How To Do Business

With the

Defense Department

Outlined here are some helpful pointers for the average

business man who ivants to sell to the Department of

Defense but doesn't knoiv quite ivhere to start . . .

TO THE AVERAGE business man
hunting a contract from the De-

fense Department, the questions of

whom to see, where to go and what
to take with him are almost insoluble.

Difficulties stem not only from the

complexity of the Defense Depart-
ment's procurement organization but
also from changes which are almost

constantly made in the techniques and
rules of procurement.

As a starting point, the Defense
Department, itself, buys nothing. It has
a number of procurement agencies. The
biggest, of course, are the Army, Navy
and Air Force, with the Defense De-
partment's Advanced Research Projects

Agency likely to enter the field later.

Each of these agencies themselves are

subdivided with procurement respon-
sibility decentralized throughout the
country.

DOD's basic role in procurement
is one of policymaking. It also decides

how many dollars each of the services

may spend and, in some cases, actually

decides which weapon system may be
bought and by whom.

Purchases are made either by formal
advertising or by negotiation. For mis-
siles, rockets, ground support equip-

ment, and subsystems, normally a pro-
cedure called "competitive negotiation"

is used. This means, generally, that con-
tractors thought to be qualified are in-

vited to submit competitive proposals
which are evaluated. After evaluation,
a contract is negotiated with the con-
tractor whose proposal seems most
nearly to meet the military requirement.

Rules governing both formal adver-

tising and competitive negotiation are
spelled out in great detail in the Armed
Services Procurement Regulation, Army
Procurement Procedure, Navy Procure-
ment Directives and, Air Force Pro-
:urement Regulations and Instructions.

Most big manufacturers who do
business with the agencies of the De-

fense Department on a regular basis

maintain Washington organizations to

handle the technical problems inherent

in the complex procurement structure.

It is the company which wants to come
in for the first time or the small busi-

ness firm which needs the most guid-

ance.

All kinds of advice is available,

particularly to small business concerns.

To qualify, a concern must have less

than 500 employees and cannot be
dominant in its field of operation. A
certificate from the Small Business Ad-
ministration will be taken at face value

by Defense Department procurement
officers.

Each of the military departments

has an active program to help small

business to compete for defense pro-

curement. In addition, some contracts

may be set aside in whole or in part

for the exclusive benefit of small busi-

ness.

In the case of equal low bids sub-

mitted by a large and a small company,
preference would generally be given to

the small concern. However, if a big

company agrees to perform the work
in an area of substantial unemployment,
it will receive a preference over a small

concern which won't or can't produce
in a labor surplus area. To bolster the

small business program, Defense offi-

cials work with the Small Business Ad-
ministration to screen procurement that

can be set-aside for exclusive small

business participation. However, there

is more than a little question as to the

effectiveness of the program.

Generally, Defense officials have
expressed the belief that the most effec-

tive role which small business can play

is in the subcontract structure. All

major contractors maintain an active

program which aims at establishing a

qualified list or lists of subcontractors

and suppliers. Many defense contracts

specifically require that a specified per-

centage of a big contract be subcon-
tracted and gradually, the military serv-

ices are screening the subcontract struc-

ture to be sure that conditions are
complied with.

For subcontracts, manufacturers are

advised to apply directly to prime con-

tractors. Names of the principal con-

tractors can be obtained from a Com-
merce Department Synopsis of Bids

published almost daily and from rec-

ords maintained by the Defense Depart-
ment.

In the research and development
area, special opportunities are available

to small concerns and nonprofit institu-

tions. Here the yardstick is competence,
which frequently has little to do with

size. Special efforts are made both by
the military departments and the De-
fense Department to find the right man
or the right company for the job in

the area of research and development.

More details will be found in other

articles in this section.

In general, a would-be contractor

will find the following rules helpful:

(1) Don't come to Washington when
you first decide you want mihtary
work.

(2) Analyze the capabilities of your
company, including facilities know-how,
available labor pool, management and
finance.

(3) Visit the nearest procurement
or contract administration office to

your plant, taking with you your
analysis of company capabilities.

(4) Visit prime contractors, taking

an analysis or proposal with you, pick-

ing those prime contractors who are

located close to your own plant.

(5) Study or have a competent
lawyer study the procurement structure

of the military departments to be sure

that buying representatives are made
aware of your company's capabilities.

(6) Don't sign a contract without
competent advice.
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How To Do Business

With the Air Force

The buying arm of the Air Force carries over one mil-

lion items in inventory. Here is a rundown on where

the would-be contractor should go and what he should

do when seeking this business . . .

AIR MATERIEL COMMAND lo-

cated at Dayton, Ohio, is the Air

Force's buying, supply and mainte-

nance arm. Its workload is decentral-

ized to Air Materiel Areas, Centers

and Depots. It buys new production

weapons for inventory, provides spare

parts and material to maintain equip-

ment already in the hands of the

troops and makes research and develop-

ment contracts on orders from the Air

Research and Development Command.
Some idea of the scope of the job can

be obtained from the fact that AMC
carries more than 1,300,000 items in

inventory.

Knowing that a requirement will

exist for better tooling, a new material,

or new electronic equipment, it makes

manufacturing methods contracts with

research organizations and with indus-

try in an effort to assure the availa-

bility of equipment in production quan-

tities and at practicable costs.

Air Materiel Command is headed

by Lt. Gen. Samuel E. Anderson, Jr.

His deputy is Lt. Gen. William F.

McKee. It is divided into six direc-

torates which now operate as staff of-

fices. These are: Plans and Programs,

Procurement and Production, Supply,

Maintenance Engineering, Transporta-

tion and Services, and Personnel and

Support Operations. There is a sepa-

rate Quality Control office to improve

reliability.

Major responsibility for procure-

ment is vested in the Aeronautical Sys-

tems Center at Wright Patterson Air

Force Base, Ohio, and the Ballistic

Missiles Center, AF Unit Post Office,

Los Angeles 45, Calif.

Aeronautical Systems Center is re-

sponsible for the purchase of complete

missiles, other than ballistic, complete

aircraft and aerial targets. In addition,

it is responsible for the procurement of

fire control systems, launchers, rocket

and pyrotechnic weapons, warheads

and explosives, photographic equip-

ment, bombing and gunnery equip-

ment, airborne radio and radar equip-

ment, initial spares and ground sup-

port and tools/ test equipment except

for propulsion systems, research and

development and service test of non-

stock listed items. It buys, of course,

many kinds of aircraft accessories and

equipment.

Ballistic Missiles Center buys bal-

listic missiles, space vehicles and re-

lated equipment such as propulsion

and guidance systems, ground support

equipment, initial spares, tools, test

equipment and the like. In the space

field. Ballistic Missiles Center lets con-

tracts on instructions from Advanced
Research Projects Agency as well as

the Air Force.

Electronic Defense Systems Divi-

sion, 220 Church Street, New York
City is responsible for the procurement

of engineering management and other

services for Air Defense Systems such

as SAGE, DEW Line/ White Alice

(Alaska) and the new Ballistic Missile

Early Warning Line.

The Air Materiel Areas have been

designated Logistic Support Managers
as well as weapon system managers to

be sure positive supply support is pro-

vided to tactical units of first line

weapons. This means:

Middletown Air Materiel Area, at

Olmsted Air Force Base, Middletown,

Pa. buys guided missile components
support and rocket engine parts for

the Falcon (GAR 1,2,3, and 4); Side-

winder (GAR 8); fuels, lubricants

oils, waxes and corrosion preventative

compounds; chemicals and chemical

products; gases, compressed and liqui-

fied and gas cylinders; miscellaneous

instruments (other than Government-
Furnished Aircraft Equipment—GFAE)
and laboratory equipment; electrical

meters and maintenance parts; para- ;

chutes and aerial pickup and cargci

tie-down equipment. It also provides!

for contractual maintenance and modi-

fication services for the support oltfl

commodities listed above and missiles

and/or engines for which it has primec

maintenance responsibility. It also buys*

structural components and aircraft en^B

gine parts for specified training, trans-

j

port and liaison aircraft.

Mobile Air Materiel Area, Brookley 1

AFB, Mobile, Ala., buys guided mis-'

sile components for the SA-16 Jupitera
intermediate range ballistic missile and

aircraft components for the F-84 and.

F-105. It also provides for contractual

maintenance and modification services';
I

for this missile.

Ogden Air Materiel Area, at Hill

AFB, Ogden, Utah buys guided mis-

sile components, support and engine!

parts for the IM 99 Bomarc, SM-62-I

Snark and the SM-73 Goose (now can-M

celled). It also buys laboratory equip- (1

ment biological surveillance and pro- II

vides contractual maintenance andl
modification services for the listed mis-4

siles and/ or engines. It also keeps A
parts for F-101 and other specified 11

aircraft.

Oklahoma City Air Materiel Area, <

Tinker AFB, Oklahoma City, buys!
guided missile components, and sup- i]

port for the Rascal (GAM-63, nowJ
cancelled); Hound Dog (GAM-77) 1

and BullPup, and provides mainte- jl

nance and modification services for |1

these missiles. It also buys parts and II

support for B-52, B-47, KC-135 and |
other aircraft.

Rome Air Materiel Area, Griffiss ,

AFB, Rome, N.Y. is responsible for I

the purchase of the largest part of the 1
Air Force's electronic, radio and radar 1

14



equipment procurement. Specifically,

it buys ground radio, radar and navi-

gational equipment, meteorological

equipment, instruments (except air-

borne) and supplies; ground commu-
nications equipment, miscellaneous elec-

tric power and distribution equipment

and supplies, lighting fixtures for air-

iports, lighting fixtures and lamps (ex-

cept airborne), and electric wire and

cable.

Rome AMA buys the engineering

and installation of ground electronics

support equipment, facilities and sys-

tems (GEEIA). It also buys systems

integration, development, service test

and similar functions required for im-

plementation and operation of Elec-

tronic Support Systems (ESSPOs).

San Bernardino Air Materiel Area,

at Norton AFB, Calif., has been desig-

nated the support manager for ballis-

tic missiles. As such, it buys guided

jmissile components and support for

the Atlas, Titan and Thor ballistic mis-

siles and will, presumably, take on the

[job for Minuteman at a later date. It

lis also responsible for the support of

the Q-2 target drone built by Ryan
and the Q-4 drone built by Radioplane.

It also buys parts and support for

'specified aircraft.

Warner Robins Air Materiel Area,

Robins AFB, Macon, Ga., buys guided

missile component support for the

Matador (TM-61) and Mace (TM-76)
jand airframe structural components for

.the C-130 and B-57. Aircraft launch-

ing, landing and ground handling equip-

ment; weapons, except Army Ordnance
assigned items; bearings; metal working
.and woodworking machinery and equip-

ment; maintenance and repair shop
equipment (aircraft, motor vehicle and
(Weapons); tires and tubes, except air-

craft; gas turbines and jet engines, ex-

cept aircraft; rescue and safety equip-

ment. The AMA will provide con-

tractual maintenance and modification

jservices for support of commodities
listed above and aircraft, bombing, gun-
,nery and fire control systems and equip-
ment and aircraft and missiles and/ or
engines for which the AMA has pri-

mary responsibilities.

Dayton AF Depot, Gentile AF Sta-

tion, Dayton, Ohio, buys airborne radio,

radar and navigational equipment and
components, airborne communications
equipment; electrical and electronic

,
equipment, components; terminals;

,

terminal boards, connectors, fuses,

lightning arrestors, capacitors, re-

sistors, switches, circuit breakers, tubes,

relays, contactors, solenoids, insulators,

knobs, pointers, dials and piezo elec-

tric crystals, laboratory and shop test

inspection equipment and maintenance

parts, measuring tools, inspection gages,

and combination and miscellaneous in-

struments. Dayton does not buy any

Government Furnished Aircraft Equip-

ment (GFAE) in the way of airborne

radio or airborne communications

equipment.

There are two other air materiel

areas and one depot. Sacremento AMA
at McClellan AFB specializes in the

purchase of airframe structural parts

for aircraft including the F-100, F-104
and the upcoming F-108 among others.

San Antonio Air Materiel Area, at

Kelly AFB, Tex., buys airframe struc-

tural parts and engine parts for the

B-58, the F-102 and has been desig-

nated the support manager for the

B-70, chemical bomber and the WS-
1 25A, nuclear-powered aircraft.

In outlining the decentralized pro-

curement responsibility, Air Materiel

Command notes that there is, in ad-

dition, a local purchase or base pro-

curement program. This deals with the

purchases of supplies and services re-

quired to support a specified installa-

tion. Most of the items bought are of

a housekeeping nature.

Actually the would-be contractor

or subcontractor doesn't have to go to

the listed AMAs for help. Middletown
AMA is responsible for five procure-

ment districts, located at Boston, New-
ark, New York, Philadelphia and
Rochester. In addition, there are eight

Air Procurement offices, located at

Hartford, Conn., Hackensack, N.J., and
South Orange, N.J.; Stamford, Conn.;

two in Pittsburgh, Pa., and one at

Buffalo and Syracuse, N.Y. Finally AF
has stationed at the plants of principal

contractors representatives who can

help. These are located at Bell Aircraft,

Niagara Falls; Curtiss-Wright Wood-
Ridge, N.J.; Fairchild Engine and Air-

plane at Hagerstown, Md., General
Electric, Syracuse; Sperry Gyroscope,
at Great Neck, L.I. and United Air-

craft at Stamford, Conn.
How does the Air Force manage

its vast buying program? It uses what
it calls the Weapon System Integration

concept. This means that an AF con-

tract gives a strong prime contractor

the basic responsibility to design, de-

velop, produce and manage the total

effort under the supervision of the Air
Force.

However, this does not mean that

subcontractors and suppliers are left

out in the cold. AF usually requires that

a specific part of the contract be sub-

contracted. It also wants to approve the

subcontract structure.

Purpose is to be sure that the prime
contractor does not keep in-house work
which can be done more efficiently or

economically on the outside.

Most of the prime contractors main-
tain active organizations which aim at

building up and maintaining a strong

subcontract structure. These involve in

some cases as many as 23,000 subcon-

tractors and suppliers, with 5,000-6,000

not being in any way unusual. A good
point of contact for business is the

prime contractors including: Boeing

Airplane Co., Seattle, Wash.; North
American Aviation, Canoga Park and
Downey, Calif.; Lockheed Aircraft,

Sunnyvale, Calif.; Aerojet General
Corp., Nimbus, Calif.; Convair Division

of General Dynamics at San Diego,

Calif.; McDonnell Aircraft, St. Louis;

Radio Corporation of America, Cam-
den, N.J.; General Electric, Philadel-

phia, Pa., and Syracuse, N.Y.; Douglas
Aircraft, Santa Monica, Calif.; Repub-
lic Aircraft, Farmingdale, L.I.; The
Martin Company, Denver, Col., and
Orlando, Fla.; Hughes Aircraft, Culver
City, Calif., and Tucson, Ariz.

In one important area, Air Force
does not handle its own work. Con-
struction of missile bases, while planned

for by the Air Force is handled by the

Corps of Army Engineers acting as

agent for the Air Force. Most of the

contracts for construction of bases,

many of which involve the installation

of equipment, are handled on open
bids invited by the District Engineer in

which the installation will be located.

If you aren't interested in producing
hardware but have a new idea, or a

new way of doing something important
for the AF, the Air Research and De-
velopment Command at Andrews AFB,
just outside of Washington, D.C., fre-

quently will talk business to private re-

search groups, industrial concerns, re-

gardless of size, and to nonprofit organ-

izations.

ARDC is headed by a lieutenant

general. There is a vice commander
and an assistant vice commander. The
office is divided into five main sections:

Resources; Air Defense Systems Inte-

gration; Research; Ballistic Missiles, and
Weapon Systems. Air Defense Systems

Integration is located at Bedford, Mass.

and the Ballistic Missiles Division is

located at Inglewood, Calif. The other

divisions are at Andrews AFB.

The resources office would probably

be the first point of contact for a

would-be contractor. It consists of:

Directorate of Materiel; Directorate of

Installations; Directorate of Procure-

ment; Technical Services; Personnel;

Operations; and Manpower and Organ-
ization. An Assistant Deputy Com-
mander is charged with responsibility

for contractual and technical services

and would be helpful to the man with

an idea.

The research engineering section

would be another point of contact. It

is the office which places most of the

"pure" research contracts.
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Procurement & Production,

Missiles, FY I960

How To Do Business

With the Navy

Navy will spend over $6 billion in the next fiscal year.

Here is a breakdown of those expenditures and tips to

prime and subcontractors on how to obtain contracts . . .

FOR THE FISCAL YEAR 1959-60,

the Navy plans procurement obliga-

tions totaling more than $6 billion.

These contracts will involve everything

the Navy needs from missiles, ships

and planes to machined parts, food

and clothing.

A breakdown of these planned ex-

penditures shows the following major

items:

Aircraft, $1.86 billion; ships, $1.7

billion; followed by various categories

in the missile and rocket, and support

systems areas—missiles, $716 million;

electronics and communications, $318
million; construction, $266 million;

miscellaneous procurement and produc-

tion including target drones, machine
tools etc., $96 million; production

equipment and facilities, $26 million;

and support vehicles, $30 million.

As with the Department of Defense

and the other services, the two major

approaches to selling to the Navy

—

whether it be hardware, supplies, equip-

ment, missiles or support equipment,

or research and development ability

—

are either as a prime contractor or

as a subcontractor to a prime.

To obtain prime contracts, it is

necessary to get on the bidders' lists

for those items the company is quali-

fied to produce. The Navy recom-

mends reference to the booklet "How
to Sell to Agencies Within the Depart-

ment of Defense" which is available

from the field offices of all the services.

Major Navy field offices are the In-

spectors of Naval Material located in

29 cities in all parts of the nation. The
booklet covers both advertised and
negotiated contracts.

If the interest is in the subcontract,

it is necessary to get on the bidders'

lists of the various primes. Lists of

these primes also can be obtained from
the Inspectors of Naval Material. The
Navy recommends another booklet,

"Selling to Navy Prime Contractors,"

(6

NaVEXOS P-1030, as a source of

information on procurement and pro-

duction.

The third largest item in procure-

ment obligations is for research and

development work. Frequently such

R&D contracts lead to production con-

tracts.

These contracts usually are let by

the interested bureau or office of the

Navy on a competitive basis to the

firm best qualified to do the work at

the lowest cost. Detailed information

may be found in two publications: "The
Office of Naval Research Contract Re-

search Program," which is available

from the Chief of Naval Research,

Department of the Navy, Washington

25, D.C.; and "Inventions Wanted by

the Armed Forces," published by the

National Inventors Council, Office of

Technical Services, U.S. Department
of Commerce, Washington 25, D.C.

Another good source of informa-

tion, the Navy says, is the Department
of Commerce's "Daily Synopsis of U.S.

Government Proposed Procurement,

Sales and Contract Awards" which is

available for a yearly subscription of

$7.00 from the Commerce Depart-

ment's Field Service, Administration

Service Office, 433 West Van Buren

St., Chicago 7, 111.

During the past five years, approxi-

mately 20% of the Navy's domestic

procurement dollar went directly to

small business, with another 20% to

small business in subcontracts. The
Navy has a vigorous program to

encourage small business—some 130

persons are primarily concerned with

helping small business and are located

in all major naval purchasing activities

and in the Offices of the Inspectors

of Naval Material.

One effective way to help small

business is to set aside total procure-

ments or parts of procurements ex-

clusively for negotiation with small

business. This is done generally when '

limiting of competition will not result i|

in payment of unreasonable prices byil

the government.

In addition, the Navy Department I

in 1954, in cooperation with the Army, a
Air Force and other Federal agencies, m
developed the Industrial Assistance I
Program. Under this program, business-

1

men are advised of trends and needs I

of the services by means of procure- i

ment conferences, exhibits of items i

needed, and other activities to stimulate 1
interest.

The coordination and direction of

"material matters" in the Navy are the i

responsibility of the Assistant Secre- I

tary of the Navy (Material) assisted
jj

by the Chief of Naval Material. Under 1

his guidance, the technical bureaus and
;

offices are responsible for providing the

Navy's needs.

Each of these offices or bureaus
|

designs, procures, controls and main-

tains those segments of equipment com-
|

ing under its particular cognizance.

This includes some 36,000 major
j

end items such as ships, missiles,
j

planes, communications devices etc., &

and more than 1,200,000 secondary
J

supply items needed to support, operate
|

and maintain the major equipment. 1

This latter replenishable material in-

eludes 800,000 repair parts and

400,000 consumable and general sup- 1

ply items.

The Bureau of Aeronautics is I

charged with maintenance of superior-
|

ity of the U.S. Navy in the air. In addi-

tion to the procurement of aircraft,

BuAer is charged with procurement of
[

the air-to-air and air-to-ground mis-

siles. As with BuOrd, BuAer is in-

terested in research and development

work in its own field.

The Bureau of Ships is charged with

design, building, conversion and altera-



tion of naval vessels, including the mis-

sile launching surface units and the

submarines including Polaris.

The Bureau of Supplies and
Accounts fills many needs throughout

the Naval Service. The Bureau, through

a network of more than 200 decentral-

ized offices throughout the country,

spends annually more than $2 billion

to acquire more than a million items.

This procurement covers almost all

categories of consumables, repair parts

and technical items including elec-

tronics and special parts for guided

missiles and support equipment includ-

ing nuclear powered submarines for the

Polaris missile system.

The Bureau is interested in expand-

ing its procurement sources and en-

courages competition from both large

and small business alike. It invites all

qualified suppliers to have their names
;
placed on the Navy's bidding lists. An
information brochure can be obtained

from the Bureau of Supplies and Ac-
counts (Code OZ), Navy Department,
Washington 25, D.C.

The Bureau of Yards & Docks
has the responsibility for the construc-

tion and maintenance of the Navy's
shore establishments. Also, through the

Naval Civil Engineering Laboratory,

Port Hueneme, Calif., the Bureau con-

ducts broad research, development,

testing and evaluation of methods, pro-

cedures, materials and equipment per-

tinent to its field of endeavor.

Civilian contractors interested in

work for the Bureau, or inventors, re-

searchers and others who wish to in-

vestigate possibilities or bid on work
should contact one of the Naval Dis-

trict Public Works Offices located in

various large cities.

The Bureau of Medicine & Surgery
procures its supplies through a joint

procurement agency—Military Medical
Supply Agency, 84 Sands St., Brooklyn

1, N.Y.

The Office of Naval Research is

responsible for sponsoring both basic

and applied research. Its fields of in-

terest to date include all the basic

Isciences such as physics, acoustics,

chemistry, geophysics, electronics,

mathematics, statistics, mechanics, sys-

tems analysis and others.

The Marine Corps., which is part

of the Naval Establishment, through
its Quartermaster General, procures
{electronics and engineering items, re-

frigeration and air conditioning equip-

ment. Much of its procurement is car-

ried out through contracting officers at

the Marine Corps Supply Activity, 1100
South Broad St., Philadelphia, Pa.

The Navy's overall policy in pro-

curement provides that research and
development contracts be awarded on
the basis of comparative technical

ability in the specific science or tech-

nology involved in the work. Because

of the exploratory nature of the work,

and the uncertainties of successful ac-

complishment, cost-reimbursement con-

tracts generally are used in this field.

Consequently, the award of such

contracts normally is based on the

comparative ability of the proposed

contractors rather than on comparison

of the estimated costs, since in cost-

reimbursement contracts advance esti-

mates of cost do provide a valid indica-

tion of the actual final costs.

So that there will not be unneces-

sary waste and cost involved, the Navy
usually requests technical proposals

only from firms which have been tech-

nically evaluated and believed qualified

to do the work involved.

When applications are received, the

Navy reviews the prospective con-

tractor's management techniques, his

compliance with the Department of De-
fense policies and thoroughly investi-

gates the subcontracting plan.

Navy Purchasing Offices

Inspectors of Naval Material

50 7th St. NE
Atlanta 5, Ga.
Phone TRinity 6-3311 ext. 5593

Inspectors of Naval Material
401 Walter St.

Baltimore 2, Md.
Phone PLaza 2-7900 ext. 2-8460

Inspectors of Naval Material
495 Summer St., Post Office Box 2276
Boston 7, Mass.
Phone Liberty 2-5100

Inspectors of Naval Material
181 Middle St., Jayson Building
Bridgeport, Conn.
Phone FOrest 8-2567

Inspectors of Naval Material
740 Main St.

Buffalo 2, N.Y.
Phone Washington 4400-4406

Inspectors of Naval Material
RCA Building, Front and Cooper Sts.

Camden, NJ.
Phone WOodlawn 3-8690

Inspectors of Naval Material
800 1st Ave. NE., Box 1510
Cedar Rapids, Iowa
Phone EMpire 4-0165

Inspectors of Naval Material
608 South Dearborn St.

Chicago 5, 111.

Phone HArrison 7-9300

Inspectors of Naval Material
230 East 9th St.

Cincinnati 2, Ohio
DUnbar 1-2200

Inspectors of Naval Material
Ferguson Building, 1783 East 11th St.

Cleveland 14, Ohio
Phone CHerry 1-7900

Inspectors of Naval Material
1114 Commerce St.

Dallas, Texas
Phone Riverside 8-561, ext. 311

Inspectors of Naval Material
310 East lefferson Ave.
Detroit 26, Mich.
Phone WOodward 5-0714

Inspectors of Naval Material
3802 South Calhoun St.

Fort Wayne 6, Ind.

Phone HArrison 4231

Inspectors of Naval Material
605 Stewart Ave.
Garden City, Long Island, N.Y.

Inspectors of Naval Material
318 East 10th St.

Kansas City 6, Mo.
Phone BAltimore 1-700

Inspectors of Naval Material
1206 South Santee St.

Los Angeles 15, Calif.

Phone Richmond 9-4711

Inspectors of Naval Material
783 North Water St.

Milwaukee 2, Wis.
Phone BRoadway 3-5901

Inspectors of Naval Material
U.S. Courthouse, 3rd St. and Mar-

quette Ave. South
Minneapolis 1, Minn.
Phone FEderal 2-3244, Ext 157-159

Inspectors of Naval Material
Naval Industrial Reserve Shipyard

Building 13, Port Newark
Newark 5, N.J.
Phone Mitchell 3-5700

Inspectors of Naval Material
207 West 24th St.

New York 11, N.Y.
Phone WAtkins 4-5000

Inspectors of Naval Material
17 Brief Ave., Upper Darby, Pa.
Philadelphia, Pa.
Phone GRanite 4-4840

Inspectors of Naval Material
401 Old Post Office Building
Pittsburgh 19, Pa.
Phone EXpress 1-2560

Inspectors of Naval Material
10 North 8th St.

Reading, Pa.
Phone Franklin 4-5194

Inspectors of Naval Material
321 U.S. Customhouse (Old), 815

Olive St.

St. Louis 1, Mo.
Phone MAin 1-8100

Inspectors of Naval Material
Building 178, Treasure Island
San Francisco 19, Calif.

Phone EXbrook 2-3931

Inspectors of Naval Material
Post Office Box 1085
Schenectady 1, N.Y.
Phone Dickens 6-8476

Inspectors of Naval Material
2300 11th Ave. SW
Seattle 4, Wash.
Phone ELliott 8800

Inspectors of Naval Material
Post Office Building, Room 310
Springfield, Mass.
Phone REpublic 9-7391

Inspectors of Naval Material
428 South Warren St.

Syracuse 2, N.Y.
Phone GRanite 4-6861
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PROCUREMENT & PRODUCTION,
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THERE ARE two basic ways for a

businessman to get a part of the

Army missile dollar. One way is get

a contract to do certain research and

development work, or as the prime

contractor for a missile or system.

The second approach—and the one

through which the greater part of the

business volume is channeled—is as a

subcontractor to a prime or as a sup-

plier of parts, components or services.

The prime contractor who gets a

research and development contract,

usually for an entire missile system, is

responsible for the initial production of

all system components including the

missile, launching and handling equip-

ment, guidance, documentation and test

equipment. While the prime has the

overall responsibility, in most cases the

dollar volume of the subcontracted

components far exceeds the value of

the components manufactured directly

by the prime contractor. This, natu-

rally, depends on the capabilities of

the prime and the scope of the entire

system.

Selection of a Contractor
Selection of a contractor for pro-

duction of a missile system or com-
ponents is achieved through formal

advertising and negotiation. Selection

is based on a number of criteria in-

cluding production capability, relia-

bility, costs, quality of the company's
commercial or military products, and
specific production requirements for

the particular item being considered.

Consequently, it is important that

the Army know what each industrial

firm can do. The overall responsibility

for the Army missile program has

been assigned to the U.S. Army Ord-
nance Missile Command, Redstone
Arsenal, Alabama, under the jurisdic-

tion of the Chief of U.S. Army Ord-

18

How To Do Business

With the Army

This article show the businessman how he can get part

of the Army missile dollar. Included also is a list of cur-

rent Army missile and rocket systems and their prime

contractors . . .

nance Corps. The Army Ordnance
Missile Command (AOMC) maintains

a source file on industrial firms.

Those interested in doing business

with the Army should supply the fol-

lowing information: name and type

of company; total number of em-
ployees including research scientists

and development engineers or other

technical personnel; plant space and
equipment including laboratory equip-

ment and other facilities for research

and development work; security clear-

ance if a "facility clearance" is held

for Army, Navy or Air Force work;
general information on engineering

capability and commercial and defense

products; financial statement and de-

scriptive brochure or any other infor-

mation which would help in deter-

mining the full capability of the com-
pany.

Regional points of contact are pro-

vided by the 1 1 Ordnance Districts

(see listing). Each of these districts

maintains lists of items to be procured.

AOMC normally requests the Ord-
nance Districts to secure quotations

when a supplier of missile items is to

be selected. After evaluation and bids,

AOMC will request the District to pre-

pare a contract with the selected

supplier.

While contract administration al-

ways is the responsibility of AOMC,
under certain circumstances procure-

ment may be allocated directly to the

Districts for selection of suppliers and
contractural action.

An interested contractor or supplier

is given an opportunity to review such

research and development drawings

and specifications are obtained before

submitting formal proposals or bids.

This information can be had from the

1 1 District Offices. A security clear-

ance may be required to obtain this

information and details as to subcon-

tracting possibilities. It is of prime iml

portance that prospective Army con!

tractors and suppliers maintain contac

with the Ordnance District Offices.

By its very nature, the procurement
of guided missile systems and the reJ

plenishment of spares, is different froni

procurement of other items. Frequent!
ly, urgency of the program will noil

permit normal competitive procedure!

until late in the program. The monl
information the District Office am
AOMC has on a company, the bette

J

its opportunities for selection.

New Army Procedures
The Army welcomes ideas for nevf

weapons and material items voluntariM

generated by industry and civilian orl

ganizations. However, there have beeiJ

cases where costly voluntary effortr|

resulted only in disappointment bel

cause the ideas were not sufficiently!

compatible with the factors which musil

be considered by the Army.
To assist prospective contractors

|
the Ordnance Corps has published!

Order 7-58 which establishes some new!

procedures to aid in the availabilityfl

of information as to what new items|

the Army would like to have devel<|

oped. Any interested U.S. civilian or-J

ganization which has a suitable R&D
capability, has the necessary clearancesi

and has signed the policy agreement

form can now obtain information on

what the Army wants.

The required Policy Agreement!

form may be obtained from the district

offices. If the company already is work-l

ing with Ordnance on an R&D type

contract, queries may be submitted

directly to the Ordnance Commodity!
Command or the Commodity Arsenal

with which it has been dealing. This is

because they already are familiar with

the company's capability. Where such



work is not in progress, or the com-
pany wishes to expand into areas not

covered by current contracts, the query

should be submitted directly to the

nearest Ordnance District Office. The
[District Office will then advise as to

how to become a qualified organization

and put the company in touch with the

proper Commodity Command or Com-
modity Arsenals.

Normally, development require-

ments information will be released only

from the Ordnance Commodity Com-
mands and Arsenals. This may be done

,by means of interviews, group briefings,

distribution of written documents, or

by correspondence. However, for the

present, it is anticipated that group

oriefings will be the principal method.

Inasmuch as a missile system in its

inal operation draws on practically

;very agency and corps of the Army,
pusiness opportunities in support of

Jhe missile program can be developed

Jhrough other units, as well as the

Ordnance Corps. For information as to

he proper agency for R&D work,

[ueries should be submitted to the

Office of the Chief, Research and De-
'elopment, Department of the Army,
Vashington 25, D.C., Attn.: Technical

Liaison Office. This office maintains a

ist of items and activities with which
'ach of the technical services and
ommands of the Army is concerned.

Such proposals should be complete
.nd concise with full information on
he proposing firm and a discussion of

he proposed work in terms of objective

Snd scope.

fI If the proposal is accepted, a con-

fact may be negotiated between the

organization and the apprpopriate

Jgency. If it is not accepted, the gov-
: Irnment is not obligated in any way
p reimburse the firm for costs it might
jave incurred in submitting the pro-
osal or seeking the contract. Corps,

: »nd their fields of endeavor include:

Corps of Engineers—most of the

I apport equipment for missile systems,

c pckets and satellite programs. This

f
avolves a variety of work such as:

i bnstruction and maintenance equip-

; lient; launching towers; cover and con-

i; palment of weapons; electrical equip-

I lent such as generators and con-

f
prtors; fire-fighting equipment; indus-

l ial engines including turbines; indus-

I ial gases and compressors; infrared

t [id night vision equipment; liquid fuels

I jistribution; mapping, geodesy and sur-

i
pying materials; nuclear power and

I bating plants; prefabricated buildings

I id other areas of interest.

i Ordnance Corps—in addition to

f leapons, Ordnance has cognizance of

1 |e control equipment and material;

els and lubricants.

Quartermaster Corps—chemicals
and plastics; environmental protection;

individual clothing and equipment

which should become more important

with the development of nuclear power
for missiles and the attendant hazards

of radiation and decontamination; me-
chanical equipment; and test materials

and techniques.

Signal Corps—avionics; electronic

countermeasures; electronic data proc-

essing systems; infrared, ultraviolet,

meteorological instrumentation; radar;

radio and wire communications; radio

direction finding; sound, and light and
television.

Transportation Corps—air, marine,

motor and rail transportation.

Chemical Corps—biological agents;

chemical agents; incendiaries; protec-

tive equipment; screening agents;

smokes, weapons.

Army Medical Service—all basic

research in medical sciences.

For research in areas of personnel

training, motivation and leadership, the

Army has the Human Resources Re-

search Office in Washington.

The current list of Army missile

and rocket systems and their prime
contractors include:

Corporal—Firestone Tire & Rubber

Co. (missile and ground handling

equipment), Gilfillan Brothers, Inc.

(ground guidance equipment).

Hawk—Raytheon Manufacturing

Co.

Jupiter—Army Ballistic Missile

Agency (missile system) and Chrysler

Corp. (missile fuselage and assembly

and ground equipment).

Honest John—procurement respon-

sibility for this rocket, with the excep-

tion of the fins and warhead compart-

ments, has been transferred to the

Commanding General, U.S. Army Ord-
nance Ammunition Command, Joliet,

111. Ground equipment is under the

authority of the Commanding General,

U.S. Army Ordnance Weapons Com-
mand, Rock Island, 111. Fins and war-

head compartments are under Emerson
Electric Mfg. Co., one of the prime
contractors.

Lacrosse—Cornell Aeronautical

Lab., and The Martin Company.

Nike—Western Electric Company;
Goodyear Aircraft Company and Borg

Warner Corp. (solid sustainer motor
booster motor). Procurement of boost-

er motor metal parts is the responsi-

bility of the Commanding General

Army Ordnance Ammunition Com-
mand, Joliet, 111.

Pershing—The Martin Company.

Plato—Sylvania Electric Products,

Inc.

Redstone—Army Ballistic Missile

Agency and Chrysler Corp.

Sergeant—Jet Propulsion Labora-
tory (missile system) and Sperry Utah
Engineering Lab. (all critical R&D
components).

The Army has issued a statement
which reads:

"It seems quite clear that a com-
pany which aspires to become an im-
portant factor in the guided missile

industry in the role of a prime contrac-

tor should strive to attain a position of

being able to assume full responsibility

for system development and program
management. The smaller company
would do well to concentrate on su-

periority of individual components so

that their reputation for reliability,

superior performance, and better cost

will lead prime contractors to their

door."

The Ordnance Districts

Birmingham Ord. Disk
2120 No. Seventh Ave.
Birmingham, Ala.
Birmingham 53-3421

Boston Ord. Dist.

Boston Army Base
Boston 10, Mass.
Liberty 2-6000

Chicago Ord. Dist
209 W. Jackson Blvd.
Chicago 6, 111.

Webster 9-6000

Cincinnati Ord. Dist
Swift Bldg., 230 E. 9th St.

Cincinnati 2, Ohio
Dunbar 1-2200

Cleveland Ord. Dist
Lincoln Bldg., 1367 E. 6th St.

Cleveland, Ohio
Tower 1-4960

Detroit Ord. Dist
574 E. Woodbridge
Detroit 31, Mich.
Woodward 5-3720

Los Angeles Ord Dist
55 S. Grand Ave.
Pasadena, Calif.

Ryan 1-8471

New York Ord. Dist
770 Broadway
New York 3, N.Y.
Oregon 7-3030

Philadelphia Ord. Dist
128 N. Broad St.

Philadelphia 2, Pa.

Locust 8-0400

St Louis Ord Dist
430 Goodfellow Blvd.

St. Louis 20, Mo.
Evergreen 2-8200

San Francisco Ord Dist
1515 Clay Street

P.O. Box 1829
Oakland 12, Calif.

Twin Oaks 3-6330
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Ernest Brackett

Director ol Procurement and Supply

ANOTHER NAME has been added

this year to the list of contracting

agencies in the rockets and space de-

velopment field. Under the National

Aeronautics and Space Act of 1958,

signed into law by the President July

29th last year, the charter and respon-

sibilities of the National Advisory

Committee on Aeronautics was ex-

panded. NASA was given the overall

responsibility for the nation's space

program which the Act stated "should

be devoted to peaceful purposes for

the benefit of all mankind."

Generally speaking, NASA pro-

curement follows the provisions of the

Armed Services Procurement Regula-

tions. This normally is by formal ad-

vertising for competitive bids where

the supplies, materials, equipment or

construction work can clearly be de-

fined in drawings or specifications.

However, in the case of research and

development and other instances where

such specification is not feasible, pro-

curement is through negotiation with

qualified firms.

The greater part of the procure-

ment and contracting for services is

carried through the field stations. How-
ever, any contract in excess of $25,000

must be countersigned by the NASA
headquarters. All contracting negotia-

tion and administration is performed

via the field stations except in certain

cases when the items or work sought

does not fall specifically under the cog-

nizance of one of the field stations.

NASA normally negotiates its own
contracts with prime contractors. This

is done directly with the contractor by

NASA's own staff for contract negoti-

ation and administration. A flexible

procedure is employed which permits

use of the services of the Department

of Defense or other governmental

agencies, as NASA sees fit. NASA's
own technical direction, including proj-

How To Do Business

With NASA

National Aeronautics and Space Administration was

added this year to the list of contracting agencies in the

missile business. Outlined here are some of NASA's

procurement procedures . . .

ect officer supervision, for all prime

contracts is used except for stand-

ard hardware items more easily ob-

tained by extension of already existing

military contracts.

The actual level within the NASA
organization responsible for the de-

tailed technical direction and execu-

tion of the particular project negotiates

with research and development con-

tractors.

To the maximum extent possible,

small business is given opportunity to

participate in supplying NASA's sup-

plies and services.

For actual procurement, NASA
employs a decentralized system. This

means that all equipment and sup-

plies needed by a NASA field station

are procured by the procurement offi-

cer at that station. Each of these pro-

curement activities maintains its own
bidders list, and should be contacted

by those wishing to participate in

NASA's procurement (see listing).

Advertising Procedures

In the case of purchases by formal

advertising, strict adherence to a pre-

scribed procedure is followed. At a

specified time bids are opened and the

bid most advantageous to the govern-

ment is accepted. Upon award, the ac-

cepted bid becomes a legally binding

contract.

When formal advertising does not

meet the needs of NASA, procurement

by negotiation is permitted. This

method is when experimental, devel-

opmental or research work is involved

or the urgency of the situation de-

mands it. However, it is the policy of

NASA to assure full and free com-

petition as far as possible. Award in

such cases is made in the best interest

of the government considering price,

delivery, quality of the product and

other factors based on the origins

proposals or negotiation.

NASA reminds would-be contrai

tors preparing their bids to watch ft

special conditions relating to material

packing, packaging and delivery whio
may vary from the standard printe

instructions. Any bid which does n<

conform to the requirements of th

invitation for bids will be rejected

All bids may be rejected when rejen

tion is in the interest of the govern

ment, or when the contracting office

does not consider the bids reasonabli

nor arrived at independently, or fee<

they are collusive or in bad faith.

Generally speaking, NASA en

ploys the fixed-price contract for bot

advertised and negotiated procuremen
Certain variations of the fixed-prio

contract is used for price redetermins

tions where the performance of th

contract may involve large contii

gencies or uncertainties in costs.

Cost-reimbursement contracts ai

reserved for certain situations and ma>

be awarded with or without a fee. I

emergencies, or under unusual circuit

stances requiring maximum reductio

of procurement lead time, letter-of-ir

tent contracts enable the contractor t

begin work pending negotiation am
execution of the actual contract.

Cost - plus - percentage - of - cos

contracts are prohibited by law.

Although contractors are expecte

to be fully qualified and competent t

carry out the contract including th

financial requirements, when such worii

will result in serious drain of the con

tractor's working funds, the govern

ment may provide financial assistant

In addition, the Small Business Ad
ministration can grant loans to smal

concerns for the financing of plan

construction, equipment or for use a

working capital.

NASA recognizes the increasin;
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National Aeronautics and Space Administration

;e of quality control techniques by

'dustry and emphasizes the impor-

nce of quality in all supplies and parts

(ed in the highly complex space ve-

jcles and equipment. Before materials

|e accepted, they are subject to in-

flection for compliance with contract

deifications.

As with the military services, fre-

ilently a facility clearance is required

k NASA contracts. This is necessary

qkenever access to classified matter is

rquired either by the contractor or his

Aployees. Subcontractors on classified

Ejects should obtain a facility secur-

i! clearance via the prime contractor.

Most of the supplies purchased by

r\SA conform to the federal or mili-

tfy specifications on quality, size, per-

frmance etc., available from the

(Wernment Printing Office.

I As with other government agencies,

il!s the policy with NASA to include

ir, contracts involving employment of

bpr, a provision obligating the con-

nptor not to discriminate against any

Hployee or applicant for employ-

ttpt because of race, religion, national

o*in, or color.

NASA points out that in research

ail development work especially, the

jppetence of a firm is not always

jjermined by its size. Contracts for

RD are awarded on a basis of high-

la competence in the specific branch

Olscience or technology required for

stressful execution of the project.

| In addition, NASA each year lets

I umber of research grants and con-

Wts to educational institutions and

nc'-profit organizations. These con-

tents involve research of two general

mts—supporting research and funda-

mital research. Research proposals

shild be submitted (10 copies will

fa litate evaluation) to the National

Aionautics and Space Administration,

JO H. St., N.W., Washington 25,

D.C. marked for the attention Re-

search Grants and Contracts Office.

All such contracts are handled by the

NASA headquarters and not by any

of the field stations.

While bona fide representatives are

permissible, the "Covenant Against

Contingent Fees" clause included in all

NASA contracts is warranty by the

contractor that he has not retained

other parties in soliciting or securing

the contract. Breach of this warranty

may result in an annulment of the con-

tract or recovery by the government of

the amount of fee already paid. Em-
ployees or established commercial or

selling agencies maintained by the con-

tractor to secure new business can rep-

resent the firm.

List of products—A representative

list of items and supplies procured by

NASA follows:

Abrasives; Air Conditioning Equipment
and Supplies; Aircraft Maintenance Equip-
ment and Supplies; Building Materials;

Castings; Chemicals; Chemical Labora-
tory Equipment and Supplies; Clothing,

protective; Communications Equipment;
Data Recording and Processing Equip-
ment; Drafting and Illustrating Equip-
ment and Supplies; Electrical Mainte-
nance Shop Equipment and Supplies; Elec-

trical Power Distribution Equipment and
Supplies; Electronics Hardware and Sup-
plies; Electronic Instrumentation Equip-
ment; Electronic Test Equipment; Forg-
ings; Foundry Supplies; Gases, compressed;
Gases, liquefied; Hardware, all kinds; lani-

torial Supplies; Lumber; Machine-shop
Services; Materials Handling Equipment;
Materials Testing Equipment; Mechanical
Power Transmission Equipment; Metal
Fabrication Services; Metal Finishing
Equipment and Supplies; Metal Heat
Treating Equipment and Supplies; Metals,
ferrous; Metals, non-ferrous; Metals,

precious; Metalworking Equipment and
Supplies; Missile Structural Components;
Office Equipment and Supplies; Offset

Printing Equipment and Supplies; Oils

and Greases; Paints; Painting Equipment
and Supplies; Photographic Equipment
and Supplies; Plastics Materials; Plastics-

working Equipment and Supplies; Plumb-
ing Supplies; Pressure Systems and Equip-
ment; Pressure Vessels; Reproduction
Equipment and Supplies; Safety Equip-
ment and Supplies; Shop Furniture; Telem-
etry Equipment; Vacuum Systems and
Equipment; Welding Equipment and Sup-
plies; Weldments; Wind Tunnel Instru-

mentation Equipment and Supplies; Wood-
working Equipment and Supplies.

Representatives of the Contracting

Officer on Construction Projects

Mr. J. Cabell Messick
Chief, Engineering Services Division

Langley Research Center
Langley Field, Virginia

Mr. Charles A. Herrmann
Chief, Technical Services Division
Lewis Research Center
21000 Brookpark Road
Cleveland 35, Ohio

Mr. Charles H. Harvey
Representative of the Contracting

Officer

Ames Research Center
Moffett Field, California

Officials in Charge of Procurement

of Supplies and Equipment

Mr. Sherwood L. Butler
Procurement Officer

Langley Research Center
Langley Field, Virginia

Mr. E. C. Braig
Procurement Officer

Lewis Research Center
21000 Brookpark Road
Cleveland 35, Ohio

Mr. Alvin S. Hertzog
Procurement Officer

Ames Research Center
Moffett Field, California

Mr. M. E. Bowling
Procurement Officer

NASA High Speed Flight Station
Box 273
Edwards, California
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The representative from

missiles and rockets'

offers you the

most exciting

half hour

of your week

In just thirty minutes, this man from Missiles and Rockets can reveal

what's in a missile for you. Backed by information from the largest

editorial staff exclusively serving the $7 Billion Missile Market, and

by the m/r research department, he's tuned to the rapid change in

the market . . . the overnight adjustments in manufacturing and

marketing methods. New plants, new organizations, new techniques

are appearing. Old materials are being used in new ways. If you are

already active in the missile field, he can show you how to sell more

in MISSILES AND ROCKETS— the main source of accurate infor-

mation in the missile market. Don't wait for his call. Write, phone,

or wire your nearest regional office and prepare yourself for the most

exciting half hour of your week.

missiles and ml\
AMERICAN AVIATION PUBLICATIONS,"

World's Largest Aviation Publishers

1001 VERMONT AVENUE, N. W., WASHINGTON 5
'



What a Prime Seeks from a Sub

A prime contractor official

concept and explains what

expects from the suppliers

describes the weapon system

a weapon system contractor

by Rulon Nagely

Corporate Director, Material

North American Aviation, Inc.

T1HE RELATIONSHIP between a

I weapon system contractor, and his

Juppliers and subcontractors is perhaps
»ne of the most important elements in

aday's defense picture.

A well-established, smooth work-
rig relationship can lead to increased

roduction efficiency and can save the

overnment thousands upon thousands
f dollars. On the other hand, poor co-

rdination between the key organiza-

ons can only result in wasted time
nd effort, financial loss and, in ex-

eme cases, perhaps could lead to the

limination of the particular weapon
'stem involved.

To fully understand the problems
ivolved, it is important to first under-
and the method of procurement
hich is described as "the weapon sys-

m concept." Historically, the various
ilitary contractors, particularly those
)ing business with the Air Force or
e Navy, were responsible only for
e design and production of the pri-

ary piece of equipment. In the case
aircraft manufacturers, this was the

rplane itself; the Government fur-

shed such items as engines, wheels,

akes, instruments, radar equipment,
ros and so on.

Only occasionally was the contrac-

tor involved in the selection of these

items.

The concerned government agency,
in effect, acted as weapon system con-
tractor, utilizing a number of sub-

contractors to furnish the necessary

components which when assembled,

became a finished, flyable airplane.

The system had certain advantages,

not the least of which was that the

prime manufacturer was absolved of

the thousands of details—and the re-

sultant headaches—that go with the

procurement of the many pieces that

make the whole.

Time for a Change
However, there were many more,

and overriding, disadvantages. All too
often the airplane manufacturer found
that a vital equipment item would not
work properly, or was incompatible
with the balance of the system; making
the necessary adjustments often de-

layed the whole program. Delivery
schedules were not always as well

planned as they should have been.

Making major design changes while

in the middle of a contract was very
difficult and was often expensive be-

cause some completed hardware was
no longer usable, but had to be paid for.

Where did the fault lie? In few in-

stances could the responsibility be pin-

pointed to any one group, company or
agency. Since there was no clear-cut

line of responsibility, confusion and
difficulties were unavoidable.

With the advent of the space age,

it became increasingly obvious that

the problems encountered through this

procedure must be eliminated. The
newer weapons then envisaged de-

manded the most exacting coordina-
tion and cooperation throughout the

defense industry, and required a pool-
ing of the most advanced scientific

knowledge, the most specialized tech-

nologies, and the newest industrial

skills.

The result: the so-called "weapon
system concept."

Under this procedure, the prime
contractor is held fully responsible for

the success of the program, with only
a very few, if any, items being furnished

by the contracting agency. It is up to

the contractor to find the proper equip-

ment item for a given task, to see that

delivery schedules are met, and that a

high standard of quality, engineering

and reliability is maintained. It is up to

the contractor, also, to make certain

that costs are held within prescribed

limits and a very close cost control is

Rulon Nagely, Director of Material for North American
Aviation, Inc., was promoted to his present position in 1951
from Purchasing Agent. He joined North American as Pur-

chasing Agent in 1941.

Nagely first entered the aircraft industry in 1937 as pur-

chasing agent for Vultee Aircraft Co., where he remained
until 1941.

Nagely is Chairman of the Aerospace Industries Associa-

tion's Materials Committee and is a member of the U.S. Air
Force Advisory Group-Small Business.
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maintained by the weapon system con-

tractor.

In the case of today's complex

weapons, these procedures involve far

more than just selection and purchase;

in many, if not most, instances the

needed systems and subsystems are

nonexistent. The contractor must first

determine exactly what is required, he

then must not only find the proper

company to develop the item, but must

also expend considerable effort of his

own in assuring that the development

process results in getting the right item

on schedule and at a minimum expense.

North American Aviation is now
weapon system contractor for two

major weapon systems, the B-70

Valkyrie, intercontinental jet bomber,

and the F-108 long-range jet inter-

ceptor. Both are designed for high alti-

tude performance in the Mach-3 range.

Under the latter two programs, the only

items furnished by the Government are

the engines; all other items, including

fire-control flight control, mission and

traffic control, electronic countermeas-

ure and bombing-navigation systems,

as well as other equipment that

formerly would have been government-

furnished equipment, are now North

American's responsibility. We are

charged with selecting, ordering and

coordinating the manufacture of all the

various components and subsystems

which will go in to the B-70 and F-108.

Moreover, we are also responsible for

the ground-handling equipment, servic-

ing equipment and everything else

necessary to make the complete weapon

system operate properly.

There should be no misunderstand-

ing: the government is still deeply con-

cerned with these programs and

through the concerned weapon systems

project offices keeps a close and con-

stant watch over what we are doing.

However, the responsibility is North

American's.

Criticism of Procedure
There has been some criticism of

the weapon system procedure, most of

it on the basis that costs will increase

and that small business will be squeezed

out of the picture.

As to the first charge, we fully be-

lieve that is an unfounded fear. It is

true that some of today's projects are

staggeringly expensive as compared

with World War II weapons; this is due

to the increased complexity of the sys-

tems, not to the change in procure-

ment procedures. Additionally, costs

under the weapon systems concept can

actually be determined and controlled

because they are in one spot; pre-

viously, these costs were scattered over

so many areas, and through so many
agencies and companies, that it was

almost impossible to determine and

control the true and absolute cost of

any single completed aircraft.

As to the second fear, we know
that there is no basis for its existence.

The small businessman will continue

to play a vital role in the procurement

picture and indeed, may even have in-

creased opportunities for business. The
business is still there, and the small

businessman will get his share.

Changes in the System
The only basic change is that he

will be dealing at a different level; in

most instances, he will contact, or be

contacted by, a prime contractor rather

than a weapon system contractor.

The latter—whether one company
or as in the case of some weapon sys-

tems, a group of related companies

—

will simply have moved up a rung on

the ladder. The weapon system con-

tractor will be handling most of the

duties heretofore handled by the serv-

ices, the major subcontractors will

have replaced the prime contractors in

certain procurement situations, and so

on.

This means, of course, that the

weapon system contractor will not have

as much direct contact with the small

business firm as has been customary

in the past.

The size and scope of today's

weapon systems demands that a greater

portion of the business be subcon-

tracted with major manufacturing con-

cerns than in the past. It is doubtful

that any one company in this country

could handle as much as one-half the

work involved in the design, develop-

ment and production of a major

modern weapon system.

For example, in the case of the

B-70, we have named Boeing Airplane

Co. as the subcontract for a wing sec-

tion. This particular subcontract in-

volves considerable engineering and de-

sign effort, as well as actual manufac-

ture. It could not have been handled

by a small concern and still have met

design requirements and delivery sched-

ules.

Boeing, in turn, will subcontract

many of the items that will make up

this section—and this is where small

business will get its share of the pro-

gram.

Other major subsystems are being

handled in the same manner.

North American has taken several

steps to insure that small business does,

in fact, participate.

We require our suppliers, on evei !

|

purchase order or subcontract of $ IOC I

000 or more, to supply us with i I

quarterly report on his small businel

subcontracting; he in turn must inse'
|

a similar requirement in all of his puty

chase orders and subcontracts in th 1

1

amount.

We notify the regional office of til

Small Business Administration, as mi l

as the Small Business Specialist of tlj I

appropriate branch of the Armed SeriJ

ices whenever a purchase order or su

contract is let that appears to offrN

opportunities for small business pal
'J

ticipation.

Each of our buyers is required il

make a "small business checklist" cl
each purchase, showing whether tljij

order went to large or small busineslj

and if the former, whether small busy

nesses were solicited and why they d

not get the order.

Through these and other proB

cedures, we are confident small bus
;
i

ness will get its fair share of the woi'.i

on these weapon systems.

Approximately 80 per cent of tlfl

work on the B-70 and F-108 will §|
to other companies, most of whoi

j j

would be prime contractors to the go ||

ernment in a different situation. TheiiJ

companies will continue to let at lea i

«

the same amount of work to smalli 1 !!

concerns as they did in the past.

These procedures, while established

by North American for specific prijl

grams, are essentially the same as wi*a

be followed by other weapon systeiji

contractors. The details may differ, bVjJ

the basic philosophy will be the samji

if for no other reason than the con

plexity and size of the programs no|l

being conducted.

Position of Contractor

It is readily apparent that tin

weapon system contractor is placed in I
peculiarly vulnerable position. Holdir.jl

a tremendous responsibility for succeill

of an expensive program of great in

portance to our defense picture, he fl

at the same time cut off from direnH

contact with many of the people whjijj

could increase costs or otherwiiil

cripple the program.

The weapon system contractor musB

therefore, be very demanding in hi
relationships with the immediate su! I

contractors and suppliers. He mull

establish firm ground rules for oper;|«

tion, must make certain that all riffl

quirements are met, and must be read d

to insist on competent performance ojn

the part of both his own subcontractor J

and those companies on the third an
|
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Durth tiers of effort.

The weapon system contractor must

I'jpervise and control the cost and the

Irogress of all work, and periodic re-

torts on these items from subcon-

factors are a necessity.

I Examination of these reports might

iidicate inefficiencies or schedule slip-

|age. In such a case, the contractor

|ust be prepared to take any steps

;cessary to correct the situation.

uality Control
Quality control is extremely impor-

nt, and here, too, the controller must
vigilant. The subcontractor is, by
:ue of his role, primarily responsible

high standards of workmanship,
there quality is not up to par, the

'japon system contractor must reserve

fe right to be arbitrary in demanding
lvork or, if necessary, rejection,

^ithin the limits of sound working

relationships, he must have the right to

supervise the quality control procedures

established by the other company.

And finally, the weapon system

contractor must make certain that there

is fast, clear, and accurate communica-
tion, not only with the subcontractor,

but also between that organization and
the others participating in the program.
Red tape must be kept to a minimum,
and decision-making must be prompt.
This is a two-way street, and the

weapon system manager has an equal

responsibility to his subcontractors to

provide fast and accurate information

regarding changes of any kind.

The objectives of a particular

weapon system program can only be
met if this pattern is established at the

beginning of the program and main-
tained to its completion. There must,

naturally, be a certain amount of give-

and-take on both sides, but essentially,

the subcontractor must recognize that

ultimate responsibility rests with the
weapon system contractor, and that his

demands must be met if the program
is to succeed.

Working Relationship
This is the same businesslike rela-

tionship that should exist between two
companies under any procurement sys-

tem. The difference lies only in the
size and complexity of today's weapon
systems, and the increased responsibility

that falls upon the weapon system con-
tractor.

If these requirements are under-
stood by all parties, and followed from
the initial steps in contract negotiation,

then there can be assurance that the
government and the citizen will receive

what is justifiably their due: a reliable,

high-performance weapon system, de-

livered on time and at a minimum of
cost.

What a Sub Seeks from a Prime

Profit is not the only thing the subcontractor seeks when
he does business ivith a prime. Recognition of quality,

courtesy, and fairness are major needs, says this defense

industry expert . . .

hv John Marsehalk

HE NUMBER ONE thing a sub
seeks from a prime is a chance

toVake a profit on quality work. Most
pipes recognize that a subcontractor
hal to make a profit to deliver a
?i$ity product and stay in business.

This means that recognition of
Mity is next to the top of the list

Mpvhat a competent subcontractor
Ws. Years of operation with mini-
.pip rejection rates and prompt de-
Jvjies ought to mean more than
Dvst initial price, most qualified sup-

pliers believe. And experienced buyers

usually agree. With the heavy emphasis
on reliability of supersonic weapons,
this would seem to be the only way
to buy. Even so, there are many do-

good-to-small-business people who keep
insisting that award to the lowest bid-

der (regardless of relative quality) is

the "American way" to buy.

Competitive bidding on price alone

may be completely satisfactory on com-
mon supply items like rope, nails and
paper clips—where specifications can

be fixed for a period of years. But the

firms who work on the technical com-
ponents of weapons think a low-price

award is the certain way of assuring

either default or poor quality.

I can think of no better word than
"courtesy" for another want expressed
time and again by small subcontractors

with whom I've talked. They tell me
that too many buyers take on a

"power-of-God" attitude when dealing

with representatives of smaller firms. It

is human, I guess, to think of one's

John Marsehalk, a public relations consultant, has specialized

for the past fifteen years in the problems of industry dealing

with Government. Until recently, he was executive director of
Strategic Industries Association, a national trade group of
small and independent firms in the defense supporting industry.
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self as being pretty important when

the control over several millions of dol-

lars worth of purchasing is involved.

The fellow from the small firm who

wants to talk about an order for $3,000

is likely to seem relatively unimportant

in the midst of such grandiose activities.

Here, again, the experienced buyer

knows that the fellow from the small

firm may have something to offer which

can save both the prime and the

Government millions of dollars and

maybe thousands of lives. As the Di-

rector of Material for one large com-

pany told me recently, "A buyer has

to know a little bit about a lot of things.

The people he buys from need to know

a great deal about just a few things.

We try to teach our buyers to listen.

They buy better that way."

The most common and costly dis-

courtesy to a small firm representative

is to keep him waiting for an hour or

more after an appointment time. Fre-

quently the small firm caller is either

head of his company or close to it.

Every hour he spends away from his

plant is a costly deduction from man-

agement time. Yet it is his personal

know-how which the buyer needs most.

He is the one person who can readily

interpret buyer needs in terms of his

shop's capacity.

To make the small firm representa-

tive drive for an hour to the prime

plant, park in a lot a half mile from

the buying office, and then cool his

heels for an hour-and-a-half before

getting a three-minute brush-off from

a self-important buyer, is about the

poorest way to treat a fellow human

being, let alone the waste involved.

Fair Return for Design
Finally, among the things small

subcontractors want is a fair return for

design effort. A common practice with

some prime buying departments is to

put out an "envelope" specification,

asking several subs to submit a design

for a component to do a certain job

with size and weight limitations. Each

sub is expected to submit his design

for evaluation, plus a price proposal

for doing the work.

When the engineers at the prime

choose what they think is the best ap-

proach you expect them to negotiate

with the firm that submitted the best

design. Most companies do handle it

that way. Some of them don't. Som
take the winning design, copy it ar

send it out for bids from other cor;

panies. If the company that submits 1

the best design isn't low bidder, he ge

not a dime for his work. Worse thsj

that, we know of a couple of class|

cases in which the prime people sai!

in effect, "Thanks for the idea; no

we know enough to make this ou;

selves."

The top managements of evev

prime we know have no patience WW
that kind of practice. It can almoi

always be traced to that rare sma

minded individual who congratulat]

himself on pulling a fast one. To g

such practices stopped is one of tl

main hopes of thousands of small su

pliers.

Adding it up, there are four majj

needs on the part of most small su]

contractors:

1 ) A chance to make a fair profi

2) Recognition of quality over pri

3) Courtesy in handling contacts li

4) Integrity in dealing

This is not much different frof

what the large firms want for thei!'

selves.

Why Subcontractors Go Gray . .

.

"We have lost money on our sub-

contracting for the past two years in a

row. If it were not for our coupling

sales, we would be out of business."

The man who told me this two

months ago heads one of the most ex-

perienced and reliable small subcontract

firms in New York State. As an in-

dividual, he has spent more than

twenty-five years in defense manufac-

ture. He normally employs about 125

people; his shop is rated A-l on quality

and reliability by many major prime

contractors for whom he has been a

supplier since World War II. Yet he has

kept "alive" only through his sales

—

mostly commercial—of a small pro-

prietary item.

Why has he taken orders at loss

figures for the past two years? His

answer is simple: "You owe something

to your people; if it isn't too much of

a loss, we'd rather keep them working."

Losses are less than fun for any

businessman. But what really gets under

this particular subcontractor's skin is

the conviction that more than a few

buyers with whom he deals enjoy the

situation. He described the method

used by one large company not far

from his plant.

"They have a bidding system. When
a job comes up, they send out bids.

They claim all their bidders have been

qualified to do the job, one no better

than another. My company has the

lowest rejection rate you can find, but

we start out bidding against other out-

fits who have nowhere near our quality

record. So we know we're going to

have to shave to the bone to get close.

"So our engineers spend a couple

of days analyzing the prints, working

out production methods, preparing our

bid. This costs a lot of money, in it-

self. Sometimes it can pay off, though.

Sometimes we find a real good way to

cut production cost, so the bid we send

in is lower than we expected we could

do. Maybe it even turns out we're the

low bidder.

"But there's a hitch. They don't

take the low bid. First thing they do

is send it to their Cost Analysis boys.

They try to find some holes in it. May-

be they call me on the phone and argue

I figured too much for machine set- i

time or some other thing. Finally, I
f I

a call from the buyer. Say I bid $29

apiece for each of twenty items. ]|

tells me if I'll knock off $50 on ea

piece, they will give me the job.

"I tell them to go hang. But

know what? They'll start calling f

other bidders with the same pitch ut
j

they find a sucker who will go alonji

Although I heard the same stcJ

from two other New York subccjj

tractors with whom I visited, I'm p

sonally convinced that this squeea

system isn't common practice. I have|

run into it in other parts of the couiri

and it may well be confined to li

single prime about whom it was to I

In the only other case I know of p|
sonally, a contracting officer for one

|

the military services bragged that I

had saved over a million dollars 1

Uncle Sam in a single year by us

this sort of system. When he was asl

how many small companies had
g(Jj

broke as the result, he just shrugi|

his shoulders. —John Marschi

"IS
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27,000 CANNON PLUG DESIGNS

FOR EVERY CONCEIVABLE APPLICATION

AIRCRAFT AND ELECTRONIC INSTRUMENTATIONS—MS, MS-A, MS-B, MS-E,
MS-R SERIES conforming to Specification MIL-C-5015D. Vibration-proof—Lightweight—Plugs

are available with from 1 to 100 contacts. 15 different insert diameters and 260 contact layouts.

6 shell styles, MS 3100 to MS 3108 with all accessories. Environmental-Resisting MS-E and MS-R
Series have interfacial sealing at mating faces and integral grommet seal at wire entry plus-
grounding lugs and integral cable clamp.

GENERAL CIRCUITRY AND QUICK DISCONNECT-K, RK SERIES, w 'th special acme
thread. The all-purpose series with eight insert diameters available. Conduit and cable clamp
entry types. 1 to 110 contacts. 10, 15, 30, 40, 60, 80, 115 and 200 amp. silver plated contacts. High
quality phenolic, melamine, and formica insulators. Cadmium-plated aluminum alloy shells.

UNIT-PLUG-IN RACK/PANEL-DP, DPB, DPD, DPDZ, DPD2R, DPJ, DPS SERIES,
available with from 2 to 180 contacts in rectangular inserts. With and without shells; coaxial and
high voltage contacts. Permit quick disconnect, interchange, replacement, testing, and inspection

of assemblies and sub-assemblies.

AUDIO AND LOW-LEVEL CIRCUITS-P, XLR, XK, O, UA, BRS SERIES, in many shell

styles and insert layouts. Straight and 90° angles. Latch-lock types. Wall-mounting, panel, lockout

mounting, and adapter receptacles, single and two-gang. 10 and 30 amp. contacts, coaxials.

MINIATURE AND SUB-MINIATURE—D, US, DPA, DPX, AND K-MINIATURE SERIES,
designed for amplifiers, miniature indicators, computer circuits, telemetering equipment, and
general instrumentation of limited space requirements. Variety of shell styles, junction shells, and
insert arrangements. Available with from 2 to 50 contacts, plus coaxials.

COAXIAL RF SERIES—available in a wide range of Series and types from sub-miniature to

large cable applications. New Cannon adapters available for use with latest cable developments.
Cannon's latest RF Plugs include aluminum versions designed for use where weight-saving is a
critical design criteria.

CM AND PLUG HARNESS SYSTEMS-Cannon produces a wide range of GM Plugs to fit

specific missile applications, ranging from straight umbilical dis-connects to stage-separation

dis-connects. Cannon also produces Plug Harness Systems featuring MS or other specified plugs
and cables as one unit, available with various contact types and sizes. From 8 to 140 contacts.

Highest quality and proven reliability. Varied remote disconnect methods actuated by hydraulic,

pneumatic, explosive, or manual means.

The Cannon Electric Company also has available a wide variety of plugs for Battery-Power, Fire-

wall, Watertight, Printed Circuit, and other applications, as well as "Kwik-Term" Terminals and
DC Solenoids.

FOR ADDITIONAL INFORMATION on the typical designs illustrated . . . other configurations for

your specific applications ... or the design, engineering and manufacture to your special needs
.

.
.write to Cannon Electric Company—3208 Humboldt Street, Los Angeles 31, California. Please

refer to Dept. 0000.

ARGEST FACILITY IN THE WORLD FOR PLUG RESEARCH -DEVELOPMENT-MANUFACTURE

CANNON
PLUGS

jories in Los Angeles, Santa Ana, Salem, Toronto, London, Paris, Melbourne, and Tokyo, Distributors and Representatives In the Principal Cities of the World.

Fill in No. 16 on Subscriber Service Card. 27



HOUDAILLE...

your best source

hydraulic

and

vibration

control

equipment

for airframe and

missile applications

only a specialist like Houdaille

can meet your most exacting speci-

fications for hydraulic or vibration-

control applications . . . completely,

economically. When original product

designs are required, Houdaille en-

gineers will evaluate your needs and
develop the right component to solve

any problem. Extensive precision

manufacturing facilities assure deliv-

ery to meet your toughest schedules.

The items shown here are typical of recent

Houdaille designs. Each is outstanding in

quality, dependability and performance.

ROTARY
ACTUATORS
Direct rotary torque
output from 200 to

600,000 inch-pounds.
Optional vibration
damping may be
incorporated. Broad
range of designs and
sizes, for hinge-line

mounting.

FLUTTER
DAMPERS
Performance-proved by
acceptance on leading
high-performance
aircraft and missiles.

Linear and rotary types
to meet any control
surface application, any
envelope requirement.
New Damperator
combines Flutter

Damper and Rotary
Actuator functions.

STEER
AND SHIMMY
DAMPERS
Constant-torque
power steering units,

combined with
shimmy damping. May
be mechanically or

electrically controlled.

Full 360° swivel
optional. New Viscous
Shimmy Dampers

J

for limited-envelope I
applications.

SPECIALIZED
DAMPERS AND
BUFFERS
Hydraulic buffers,

installed at limits of

antenna travel, protect
sensitive radar
components from
damage caused by
over-travel. Specialized
damping devices
for missile handling
equipment.

service to the aircraft industry.

HQiMMiUf

WRITE FOR TECHNICAL BULLETINS
on any of above products you are inten-sted

in, or for engineering assistance, send
details of your problem to fl^HHHHIHB

Industries inc.
BUFFALO HYDRAULICS DIVISION
S37 Ea*t Delavan Avenue Buffalo 11, New York

28 Fill In No. 17 on Subscriber Service Card.



MISSILE FRAME, WARHEAD
AND NOSE CONE

The frame is the skin and structure of the missile, including fins,
if any. The warhead and nose cone contain the payload (nuclear,
high explosive, or instruments in the case of research missiles) and
the shell or cone that encases.



SUPERIOR ENGINES

develop KW...for missile KO!

The warhead carries a missile's big punch, but its fighter instinct is develope

by earth-bound electric power. Without reliable ground power, there could

be no missile launching, guidance and control, or communication ... and
|

no knock-out blow!

Already in the U. S. defense ring are dependable White Superior diesel

engine generator sets at BOMARC, NIKE and other missile installations.

tMfft StO *¥hi0A0M At every round
'
thev are ready with quick

'

eaSy starting and continuous <

WWMWAMX, XrtC^W^ reliable operation. Precision construction takes Superior the limit, too, wit

trouble-free performance, low maintenance and maximum fuel economy.

In the battle for space, Superiors are veterans, being installed on sections)

of SAGE, "DEW" line and the "Texas Towers." They will soon find

important civilian sky duty also at many of the Federal Aviation Agency

new air-traffic control stations. White can custom-engineer engines to

meet your exact needs . . . offers experience with automatic, unattended

and remotely controlled operation. If your requirements range from I

215 to 2150 HP, or 150 to 1500 KW, get complete information now!

WHITE DIESEL ENGINE DIVISION

THE WHITE MOTOR COMPANY, Plant and General Offices: Springfield, Ohio

Fill in No. 18 on Subscriber Service Card.
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New Products
• missle frame, warhead and nose cone

temperatures and can be used for con-

tinuous service up to about 1200°F.

Forms now available include forg-

ing billets; hot rolled bars and forgings,

either annealed or heat treated; cold

drawn and ground bars; wire and wire

rods; and strip, both annealed and
tempered.

Fill in No. 102 on Subscriber Service Card.

JEW FASTENERS MEET MISSILE PROGRAM DEMANDS
Huckbolt fasteners fabricated from

igh alloy die steels and a variety of

tainless steels are now available from
luck Manufacturing Co.

The new fastener specifications

ave been developed primarily to meet
scent demands for miniaturized fas-

mer designs for use in new missile

rograms. The new materials permit

se of smaller, lighter components with

sacrifice in strength. They are rec-

mmended for use in elevated tempera-

ire applications where unusually high

rength is required.

Among the new Huckbolt pin ma-
rials that may now be specified are

ISI Types 321 and 431 stainless

:eels, A286 and 17-4 PH stainless

:eels, Vasco Jet 1000 alloy steel and
hermold J alloy steel. Huckbolt col-

irs for these applications are of AISI
ype 430 stainless steel, annealed.

Fastener strengths formerly achieved

nly at room temperature are provided

p to 900°F by some of these materials.

1 addition, fastener performance has

been satisfactory in certain applications

at temperatures well beyond 900°F.
Huckbolt fasteners of both shear

and tension types as well as Huckbolt
stumps can now be obtained in the new
materials for the full range of nominal
pin diameters (5/32-in., 3/16-in.,

1/4-in., 5/ 16-in. and 3/8-in.) Alloy steel

fasteners are available with diffused cad-

mium-nickel alloy plate where required

in accordance with A.M.S. 2416.
Fill in No. 100 on Subscriber Service Cord.

Subminiature Devices May
Be Smallest Power Units

The engineering laboratories of Fer-

rotran Electronics Co. have recently

developed a new subminiature series

of their "Powertran" power supply

units which may be the smallest power
supply package ever developed. They
are manufactured in a molded or in

an encased form.

The molded unit which is made for

mounting on a printed circuit board is

approximately the size of a flashlight

battery. A typical unit measures 1 3/8"

x 1%" x 1V4". (Photo shows relative

size of unit compared to a power
transistor.

)

rloss-Cote Designed

>r Air-Space Usage
Hi-Brite Gloss-Cote is specifically

^signed for use in military applica-

sns and on private and commercial
rcraft. The high-visibility colors are

sed extensively on missiles for visual

id photographic tracking, on drone-
p:raft and tow targets, on drogue
lutes for in-flight re-fueling opera-
tes, and on private and commercial
rplanes for improvement in the visi-

|lity of the aircraft against back-
founds of hazy sky, or dull green
id brown earth.
Fill in No. 101 on Subscriber Service Cord.

lew Weldable Alloy

olves Joining Problem
A new air-hardening, weldable and

Illy martensitic alloy has been devel-
|>ed by The Carpenter Steel Co., to
ieet the need for a metal that can be
,ed for highly stressed parts at tem-
;ratures up to 1050°F where joining

J a problem.

! The steel, known as Carpenter 404
;loy, is designed to be free from weld
jacking without preheating or post-

dating. Weldments can be readily cold
'irked after stress relieving or anneal-

!§

The new alloy is recommended
especially for applications such as

steam turbine buckets, blades and
bucket covers, as well as for "casting

in" assemblies such as turbine dia-

phragms.
The new metal is essentially a

12% -chromium lVi% nickel com-
position having relatively high tensile

strength and good ductility. It shows
a marked improvement in weldability

over stainless Type 410, and a more
uniform structure and higher hard-
ness than Type 405.

In the annealed condition, the steel

is said to be easily blanked, drawn,
formed or cold headed. Another ad-

vantage is its easy machineability in

both the treated and annealed condi-

tions.

Carpenter 404 alloy is made by the

company's Mel-Trol process, a new
quality control system with patented
ingot design. Mel-Trol is used to mini-

mize the causes of inconsistent center-

line quality which so often causes er-

ratic service in alloys of this type made
by conventional methods.

The alloy offers resistance against

a wide range of corrosives, including

the atmosphere, fresh water, mine
water, steam, carbonic acid, crude oil,

gasoline, blood, perspiration, alcohol,

ammonia, mercury, soap, sugar solu-

tions and other reagents. It also has

good resistance to scaling at elevated

Four stock units which will give any

fixed d-c output voltage in the range

from 10-30 volts are available. The 10

volt unit, for example, operating from

115 volts, 60 cycles will supply 25 ma.

of current. It is well-regulated, ripple-

free, and short-circuit protected.

The device is ideal for transistor

supply purposes, bias purposes, or refer-

ence voltage purposes.

This series of power supply units is

the smallest in the "Powertran" series.

Stock units are as follows:

Model No. D.C. D.C. % %
RippleOutput Output Reg.

Volts Current

SM-10-A 10 25 ma. 2.3 0.5

SM-15-A 15 20 2.3 0.5

SM-20-A 20 20 2.5 0.5

SM-30-A 30 15 3.0 0.5

Encased units are 1 5/8" x \W x

1 V2 " and are available with transformer

type terminals, multiple pin headers,

or as plug-ins. (7-pins or 8-pins)

Molded units are 1 3/8" x 1%" x

IV4" and are furnished with short pins

for mounting into printed circuit

boards. The units may be solder-dipped.

A far greater current than shown
above can be drawn from the unit,

without overheating, at a somewhat
reduced output voltage.

Temporary short circuits may be

placed across the output without dam-
aging the unit.

Fill in No. 103 on Subscriber Service Card.
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1

Environmental

Testing
A complete environmental

testing service for

Electronic, Electrical,

Electro-mechanical,

Mechanical, Hydraulic and

Pneumatic components,

products and systems

to all Government and

Industrial specifications.

Stressing the

Engineering Approach

in Environmental,

Qualification and

Reliability Testing

TELEPHONE:

CApital 6-7407

Cross Index
• missile frame

Environmental

Test

Equipment
The qualify line of

Environmental Chambers

and Test Equipment

32

Temperature Attitude Chamber

Descriptive Data Sheets Available

on all test equipment

Associated Testing
Laboratories, Inc.

135 CLINTON ROAD
CALDWELL, NEW JERSEY
Telephone: CApitol «-7407

Fill in No. 43 on Subscriber Service Card.
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Latches, bench 257

Liners 258

[ Can 258
LOCKNUTS 259
MANIFOLDS 261

Air System 261

METAL CLAD SHEETS 262
METAL MACHINING 262
METAL TREATING 263
MISSILE FRAMES 265
HOLDERS, PLASTIC 266
j[AMEPLATES 269
ITAVIGATION DOMES 269
TUTS, SELF-LOCKING 271
AINT, METALLIC 273
aNS, TUBULAR 275
LASTICS FABRICATORS &

FINISHERS :. 276
&ATES, INSTRUCTION 276
LATES, METAL OR PLASTIC 276
LATES, PLASTIC LIGHTING 276
lATING, PRECIOUS METAL 276
tATING, TIN ZINC 277
EINFORCED PLASTICS 287
feSERVOIRS, HYDRAULIC

SYSTEMS 289
jESERVOIRS, PNEUMATIC

SYSTEMS 289
ETRACTING, MECHANISM
j

UNITS 290
ETRACTORS, LANDING
GEAR 290

tNGS 290

|
Retainer 290

j

Scraper 290
Sealing

,. 290

j
Shock Absober 290
|Slip 290
tSlip & Brush Assemblies .... 290
KVETS, BLIND 290
BCKETS 291
JIJDDERS 291
SCREW, MACHINE PROD-

UCTS 291
SREWS, SELF-TAPPING ... 292
SREWS, SET 292
SCREWS, STANDARD 292
SALERS, FUEL & OIL TANK 292
SALERS, NUCLEAR 292
SALERS, PROTECTIVE 292
SALING, SERVICE, HER-

METIC 292
SALS 292
Carbon 292
Ceramic to Metal 292
Dust Excluder 292
prease & Oil 292
Hermetic & Pressurized 292
Hydraulic 292

Insulating 292
Metal-to-Glass 292
Missile 292
Oil 292
Pipe Joint 292
Pump 292
Shaft 292

SEPARATION DEVICES 293
SHEET METAL PARTS 293
SHEETS, MOLYBDENUM ... 294
SHIELDING 294

Heat 294
Lead 294
Lead, Nuclear 294
Magnetic 294
Radiation 294
Radiation, Nuclear 294

Rubber 294
Sheet or Screen 294
Solid 295

SHIMS, LAMINATED 295
SHOCK ABSORBER CORD &

RINGS 295
SHOCK ABSORBER LAND-

ING GEAR 295
SHOCK MOUNTS 295
SILVER PASTE 296
SLEEVES, NON-METALLIC . 296
SLEEVES, TUBE 296
SLEEVING 296
SOLDER 296
SPACERS 297
SPRINGS 298

Hardware 298
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A BETTER NOZZLE
MEANS A

BETTER ^MISSILE

Nozzles for'^iided missiles are an

important factor in performance

and, of course, in cost. In the end

result during their short-span serv-

ice, they must produce proper

thrust without disintegrating. In

early production, despite their

simple symmetrical shapes, they

posed many knotty problems. Spe-

cial alloys, thin sections, and close

tolerances spelled trouble. So did

their expendability, as always mak-

ing costs a concern.

Today, after many years' produc-

tion, we have delivered a staggering

number of these problem pieces.

The secret of our success has been

our own unique Cameron forging

processes which have extended the

scope of ferrous forgings far beyond

traditional restrictions in shape, size

and quality. Elimination of welds

along with better grain structure,

internal as well as external curva-

tures, and considerable machining

economy have made these forging!

increasingly popular.

Our forgings are available as forged

rough machined, or finished ma

chined, ready to save money in any

phase of your operations. If yov

have a forging problem in comi

ponents ranging from a few pound

to 8000 pounds, especially somei

thing for extreme service (higl|

stress, high temperatures, etc.) vni

may have the answer. Special alloy!

are no problem because we produo^

our own steel with the most modi

ern controls and tests from melj

shop to delivery dock. Just cal

write, or come by . . .

IRON WORKS. INC.

SPECIAL PRODUCTS DIVISIOt
P. O. Box 1212
Houston 1, Texas

Fill in No. 19 on Subscriber Service Card.



cross index

298
298
298

300
300
302
302

Auxiliary 302

Precision

ABILIZERS
AMPED PARTS, TUBE . . .

^fpersonic equipment
pports. tube
ilpipes, jet engine .

.

Inks

fcuel 302

Liquid Nitrogen 302

[Liquid Oxygen 302

Liquified Gas Storage 302

pa 302

Self-Sealing 302

Transportation & Storage ... 302

MPES 303

; Ksbestos 303

Coated & Impregnated 303

Electrical Insulation 303

[fabric 303

I

Friction 303

leat Resistant 303

j'lastic 303

i Pressure Sensitive 303
j'Rubber, Natural & Synthetic 303

(inning, hot dipped 309

Sim tabs 311

ffBING 312

1 Muminum 312

i ksbestos 312

Brass or Copper 312

Capillary 312

Ceramic 312

Fibre 312

Finned 312

Flexible Metal 312

Fused Quartz 312

Glass Fibre Insulation 312

Glass Precision 312

Metal & Alloy 312

Mica 312

Molybdenum 312

Monel 312

Nickel 312

Paper 312

Phenolic 312

Plastic 312
Precious Metal 312

Seamless 312

Silver 312

Steel 312

Steel, Stainless 312

Tantalum 312

Titanium 312

Tungsten 312

Woven or Knitted Wire 312

VARNISH 317

VESSELS 317

VIBRATION ABSORBERS ... 317

WASHERS 317

Brass 317

Ceramic 317

Felt 317

Fibre 317

Insulating 317

Lock 317

Metal 317

Mica 317

Plastic 317

Rubber 317

WATER INJECTION EQUIP-
MENT 318

WIRE 319;

Aluminum 319

Cut & Stripped 319

Enameled 319

Fine Wire Specialties 319

Forms 319

Glass Insulated 319

Guy 319
Mesh 319

Metal Plated 319

Metal Shielded 319

Monel 319

Nickel Clad Copper 319

Phosphor Bronze 319

Plastic Insulated 319

Recording 319

Reels 319

Silicon Bronze 319

Silver Plated 319

Stainless Steel 319

Strippers, Mechanical 319

Tantalum 319

WIRE MARKING, SERVICE . 320

WIRE STRIPPERS 320

IRCRAFT- TRAINED

FISSILE-MINDED

31 years experience in

aircraft engine parts

Headed fasteners in

heat-resistant metals

Laboratory-controlled

hardened and ground

precision parts

Assemblies

assemblies

and sub-

-IMS
ARTFORD MACHINE SCREW CO.

Division of Standard Screw Co.

HARTFORD 2, CONNECTICUT

<I1 in No. 46 on Subscriber Service Card.

\
VALVES • SOLENOIDS

Custom designed components

for the severe environmental

conditions of aircraft and missile

operation.

Manufacturing Division of

ISoqntzQJagner
§ AeLECTR/C COMPANY INCORPORATID

516 N. MICHIGAN ST., SOUTH BEND, IND.

SOLENOIDS
High Temperature

DC and 400 cycle

Power and Miniature

VALVES
Manifold Mounting Oxygen

Propellant Air Deicing

High Pressure Miniature Fuel

No. 47 on Subscriber Service Card.
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Now Available in

A-286 Stainless Steel

CHERRY

AIRCRAFT

LOCKBOLTS

Cross Index
• warhead and nose corn

Designed especially for High

Strength—High Temperature

and liquid oxygen and other cor-

rosive applications, Cherry Air-

craft Lockbolts* are now avail-

able in austenitic A-286 Stainless

Steel.

Available for the aircraft in-

dustry in a wide range of diame-

ters, grip lengths and head styles

in A-286 . . . Cherry Lockbolts

are also produced in Alloy Steel

•licensed under Hock polenls RE22.792; 2, I I 4,493;

and Aluminum.
Cherry Lockbolts are struc-

tural fasteners providing sim-

plicity and speed of installation

with uniform high tensile

preloads.

Shop men like them.

For information on Cherry

Aircraft Lockbolts, write Town-

send Company, Cherry Rivet

Division, P. O. Box 2157-Z,

Santa Ana, California.

2,527,307,- 2,53 1 ,048; 2,53 1 .049 and 2,754,703

CHERRY RIVET DIVISION
M SANTA ANA, CALIFORNIA

Tbwnsend Company
ESTABLISHED 1816 • NEW BRIGHTON, PA.

Fill in No. 20 on Subscriber Service Card.

ACTUATORS
ADHESIVES, HIGH TEMPER-

ATURE
ADHESIVES, METAL TO

METAL
ALARM SYSTEMS
ANTENNAS

Radiation Test

ASSEMBLY SHIELD,
NUCLEAR

BADGES, RADIATION
BOLTS, LOCK
BOLTS, TOGGLE OR

EXPANSION
BONDING MATERIALS
BRAZING ALLOYS
CERAMIC PARTS
CONTROLS

Materials Thickness

DIE CASTINGS
DISSIPATORS, HEAT
DROP FORGINGS
ELECTROPLATING EQUIP-

MENT
EMBEDDED ASSEMBLIES . .

FINISHERS, PLASTIC
FINISHES

Luminous Materials

INSULATION PARTS
Insulating Sleeves

Rods •
,]

Sheets

Silicone Rubber
Stampings & Punchings
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INTERVALOMETERS
METAL CLAD SHEETS
METAL MACHINING
METAL TREATING
NUCLEAR

Shielding, Radiation

PARACHUTE HARDWARE . .

PARACHUTES
PLATES, METAL OR PLASTIC

PLATING, PRECIOUS METAL
RELEASE MECHANISMS ...

RINGS
Special

RIVETS, BLIND
RIVETS, EXPLOSIVE
SEPARATION DEVICES
SHIELDING

Heat
Lead
Magnetic

Radiation

Solid
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SWITCHES
WASHERS
WATER INJECTION EQUIP-

MENT
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PROPULSION SYSTEMS
AND AUXILIARY POWER UNITS

jjPyffi^^ complex in liquid rockets. Auxiliary
powei^lOCTre^SL^Qj: gas turbines driving hydraulic pumps^B
generatoKS#o#ofiW^!^sUppiyirig pcHipwfa* missile guidance^d*pntrol



giving

the

"breath ot life"

to

solid propellants!

Advances in solid propellant technology have

depended on AMMONIUM Perchlorate from American
Potash & Chemical Corporation since the very beginning.

First in the field with this essential oxidant, AP&CC was
for many years the only domestic producer of ordnance-

grade NH4CIO4. Today, with a growing network of

strategically located plants and increased technical

knowledge, Trona still leads the industry. Supporting the

big tonnage production of Ammonium Perchlorate at

Henderson, Nevada is the new Sodium Chlorate plant at

Aberdeen, Mississippi, making AP&CC the free world's

largest producer of NaC103. If a guaranteed source for

Ammonium Perchlorate and the very latest in technical

developments, gained through years of experience in this

field, are important to your process and products, contact

your nearest AP&CC sales office today.

American Potash & Chemical Corporation
3000 WEST SIXTH STREET, LOS ANGELES 54, CALIFORNIA

99 PARK AVENUE, NEW YORK 16, NEW YORK

SALES OFFICES: Los Angeles • New York • San Francisco • Portland (OreJ
Chicago • Atlanta • Shreveport • Columbus (0.).

Fill in No. 21 on Subscriber Service Card.



New Products
• propulsion systems

(EL-F PLASTICS HAVE MISSILE APPLICATIONS

"Kel-F" polymers produced by Min-
esota Mining and Mfg. Co. are noted
>r chemical inertness, low-tempera-

ire range, low "cold-flow" characteri-

ics, all-round moldability, and easy

lachining.

Another useful property, especially

>r missiles and rockets, is the poly-

iers' flexibility. Lip seals for rotating

id reciprocating shaft seals and pro-

ellant gate-valve seals must be flexi-

le at temperatures from about -450

p 165°F. They also require spring-

ack and dimensional stability to seal

»ainst low and high pressure, from 5

5 600 psi.

These qualities can be achieved by
pecial heat treatment of "Kel-F" plas-

ties to control physical properties,

(ensile strength of the plastics remains
igh (up to 5800 psi at -300°F.),
ihile flexibility is maintained at these

jmperatures to withstand impulses and
^cling as a seal from pressures of
to 1000 psi.

Missile applications include:

Coil forms—Zero moisture absorp-
Dn, good dielectric strength, and ex-
illent dimensional stability make "Kel-
[' plastics an exceptional coil form
aterial for missiles. Biggest problem
solves is that it shows no effects

i iom the extremely high temperatures
' Cached by the wire wrapped around
' le form—temperatures that tend to
>ften and warp coil forms made of
her materials.

Expellent bladders—Function of
ese bladders is to store such highly
wrosive liquids as LOX, WFNA,
FNA, and 90% hydrogen peroxide
the fuel chambers of missiles. Fabri-

cated from plastic tubing and heat-

sealed after loading, the bladders are

usually employed as liners in stainless

steel tanks. They range in diameter
and length from V4" to 150".

Gasket seals—Transfer-molded gas-

ket seals, made of an elastomer O-ring
mechanically-bonded to a square of

anodized aluminum, are now being
produced for nitric acid contacts in

missiles. "Kel-F" polymers provide the

only applicable elastomer that will with-

stand such contacts.

LOX lip seals—Chemical inertness

and flexibility at the extremely low
temperature of LOX are responsible

for the wide use of "Kel-F" plastics

in LOX lip seal applications. The ma-
terial is first compression-molded, then
post-formed and machined into seals

of the desired shapes and sizes, with
tolerances as close as plus or minus 1.5

mils with a 7 micro finish.

O-rings in rocket engines—Success-
ful operation of a liquid rocket de-

pends almost entirely on the proper
functioning of its elastomeric parts.

O-rings are used as shaft seals, gaskets,

and valve seats. "Kel-F" elastomer was
early applied in this area, mainly be-

cause of its resistance to WFNA.
Self-locking nuts—Inserts of "Kel-

F" plastic prevent seepage of such
strongly reactive missile fuel liquids as

RFNA. and WFNA past the internal

bolt threads of self-locking nuts.

Sprays
—

"Kel-F" dispersion film, the

most flexible of the polymers, is being

used in many missile applications,

chiefly diaphragms, as follows: the dis-

persion is sprayed on a metal form
(which may be of any convolution or
configuration) ; after baking, it is re-

moved, yielding a component that is

non-porous, tough and flexible.

Structural-thermal use—Because of

high compressive strength and wide
temperature utility, "Kel-F" plastics

are the main structural support and
thermal barrier between the outer shell

and the "internal package" in Van-
guard satellites. Major concentrated

load of the package is carried directly

through a "Kel-F" plastic support to

the main hub at the base of the struc-

ture.

Vent seals—A small device injection-

molded from "Kel-F" plastics is used

to prevent moisture or foreign ma-
terial from entering small bleed holes

in rocket engine components. The seal

also acts as a low-pressure, small-

volume relief valve.

Fill in No. 104 on Subscriber Service Card.

Machines Developed

for Mixing Propellants

A complete new line of heavy duty
double planetary change can mixers has
been developed by Charles Ross & Son
Co., Inc. for mixing solid propellants.

The company, which also manufactures
a line of horizontal type kneading
machines for mixing propellants, has
improved on the design of the ver-

tical type changeable can mixer to in-

corporate many features designed spe-

cifically for propellant mixing.

The double planetary change can
mixers are available in many sizes

from 1 gallon Laboratory size to 200
gallon large production size, and all

mixers are furnished with variable

speed motor drives. Nonsparking ma-
terials are utilized, and, aside from
versatility in operation and ease of

clean out of the changeable can type

mixers, mixers of this type eliminate

stuffing boxes and bearing in the pro-

duct zone.

The double planetary changeable
can mixers are furnished with stainless

steel stirrers and can, jacketed cans,

and vacuum covers when required.

Fill in No. 105 on Subscriber Service Card.

Propellant Valve Has

Dual Flow Control

For simultaneous flow control of

liquid Oxygen and Fuel, Hydromatics
Inc.'s provides zero leakage control of

a 5/8" LOX line and Vz" fuel line at

pressure up to 100 psi and tempera-

tures as low as —350°F.
A single-acting, spring-return pres-

sure actuator drives a precision me-
chanical linkage which controls both
valves, thus insuring constant timing.

The valves are extremely fast acting,

with response times as short as 10 milli-

seconds. All dynamic sealing is double

with a vent between seals for maximum
safety. A sealed, rotary action snap

switch permits remote observation of

valve position. Valve flanges, available

in standard or special styles, are re-

movable and. interchangeable.

Fill in No. 106 on Subscriber Service Card.
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. . . new products

Koehler Ball Valves Have

Missile Applications

An extensive line of KOEHLER/
Dayton Ball Valves, Koehler Aircraft

Products Co., is now available for mis-

sile in-flight and ground support ap-

plications.

KOEHLER/ Dayton Ball Valves are

ideal for use with standard fuels and
oils, high energy fuels, oridizers cool-

ants and cryogenics. They combine
simple design and rugged construction

and as a result are among the lightest

and smallest available.

When functioning as drain, selector,

fill and flushing valves, this ball type
design can be actuated by manual, me-
chanical or electrical means.

Fill in No. 107 on Subscriber Service Card.

Fuel Oxidizer Servicing

Nozzle Designed

Missiles and ground servicing equip-

ment require specially designed nozzles

and adapters for fueling operations

prior to countdown. Lear-Romec Di-
vision of Lear, Inc. has developed such
a device for missiles embodying special

design and materials, standardizing the

equipment for filling oxidizer reservoirs

and fuel tanks at missile bases.

Developed for dependability and
safety in handling oxidants, the nozzle

is fully capable of transferring any of

the exotic fuels and oxidants except

those requiring stoneware transmission

equipment.
For "closed circuit" fueling opera-

tion, two nozzles are required to trans-

fer propellant or oxidant from the sup-

ply source to missile and overflow vent-

ing from missile to source. Thru the

three way locking action between the

nozzle and its companion adapter (per-

manently mounted on supply source

and missile) absolute leak and hazard-

proof seal is effected.

Operation is satisfactory at tem-

peratures ranging from -65 degrees to

plus 140 degrees Fahrenheit, in accord-

ance with the requirements of Military

Test Specifications Mil-N-25556 (noz-

zle RR13110) and MIL-N-25555
(adapter RD 13040).

Originally designed to accommodate
fuming red nitric acid (HNOa), only the

purer and more advanced aluminum
and stainless steels are used for their

overall resistance qualities to the corro-

sive action of oxidants.

Fill in No. 108 on Subscriber Service Card.

Eckel Offers Miniature

Three-Way Valve

Eckel Valve Co.'s Series BF42C is

a miniature 3-way valve for small

actuators and instrumentation systems.

It operates to 70 psi—gases or liquids

—with inherent minimum leakage. The
current consumption is just 9 watts at

28V DC, and the valve is available

either with electrical connectors or

lead wires.

Because of the Eckel coaxial con-

figuration, this new BF42C valve is

only one-third the weight of previous

"smallest" 3-way valves.

Fill In No. 109 on Subscriber Service Card.

Lox Pump Motor

Delivers 60 gal/min.

Recently developed by the J. C.

Carter Co. for pumping liquid oxygen

of liquid nitrogen is an electric motor

driven two stage centrifugal pump. De-
signed to deliver 60 gallons per minute

against a 550 ft. head, this pump is

particularly suited for installations

where light-weight, compact design is

important.
Fill in No. 110 on Subscriber Service Card.

New Concept Featured

in Liquid Sensing

A new Liquid Sensor featuring sim

plicity and greater reliability is now be-

ing produced by the Pioneer-Centr

Division of Bendix. The new Sensor

which was developed to supplement tju

fuel measurement and control system!)

and the airborne liquid and gaseous

oxygen systems with which Bendix hail

been identified is expected to have wid<|

application in many related and unr&

lated fields.

The Sensor provides a new meam
of sensing the existence or level o:

liquids even in the presence of gas o:

vapor. It is adaptable to a wide rang*

of applications—from sensing the pres

ence of liquid at a given level in tanb

to the critical measurement and con

trol of missile propellants. It will funci|

tion in fluids with widely diverge!* i

characteristics including the liquifie*

gases, hydrocarbon fuels, red fumin|i

nitric acid, fluorides, hydrazine, wateit

ink and viscous fluids such as molasse*

The Sensor is currently available iiJ

the form of a probe with built-in tranlj

sistorized amplifier and relay or, fofl

other applications, with the probe sept

arated from the amplifier and relay|

Both designs are adaptable to dif
|

ferent configuration and to dimensional

changes to conform to specific require

ments.
Fill in No. Ill on Subscriber Service Card.

1

1

New Hydrogen Peroxide

Nozzle Is Non-Corrosive

A new self-sealing, high flow rat
;

hydrogen peroxide nozzle and adaptej

for servicing aircraft or missiles usinl

hydrogen peroxide as an oxidizer hall

been announced by Flight Refuelin

Inc.

Safety requires the nozzle to bj

manually locked to the adapter beforl

the internal valves can be actuated anc

collaterally, the internal valves mustbj
completely closed before disengagement

Another important feature is thai

working parts are fitted externally an<|

do not come in contact with the fluic

eliminating the possibility of corrosior
j

Fill In No. 112 on Subscriber Service Card,
j
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Propulsion piping system or individual components . .

.

FLEXONICS ENGINEERING AND EXPERIENCE CAN SERVE YOU BEST

Flexonics has pioneered, for over half a century, in precision-forming thin

metals into flexible carriers for a variety of media . . . and still leads. This

special talent of Flexonics engineers and designers is available to you in the

development and manufacture of LOX, fuel, hydraulic, pneumatic and turbo

exhaust systems.

For the most authoritative product and design recommendations covering

ducting systems, flexible connectors, bellows, metal hose, and Flexon T
(Teflon)— contact your Flexonics Sales Engineer or write for Flexonics

Aeronautical Engineering Manual.

AERONAUTICAL DIVISION
FLEXONICS CORPORATION • 1414 SOUTH THIRD AVENUE • MAYWOOD, ILLINOIS

Divisions

INDUSTRIAL HOSE • EXPANSION JOINT • BELLOWS • AERONAUTICAL . AUTOMOTIVE
Flexonics Research Laboratories, Elgin, Illinois

In Canada: Flexonics Corporation of Canada. Limited, Brampton, Ontario

Fill in No. 22 on Subscriber Service Cord.



Cross Index
• propulsion systems

ACCELERATORS, PARTICLE 187

ACTUATORS 188

Rotary 188

AFTERBURNERS 189

AFTERCOOLERS 189

AIR ADAPTERS 189

AIR INLET GUIDE VALVES 189

AIR INLET SCREEN SUP-
PORTS 189

ALARM SYSTEMS 189

ALARMS. AUTO 190

AMPLIDYNES 190

AMPLIFIERS 190

Compressor 190

ANALYZERS 192

Electro-Chemical 192

Engine 192

Gas 192

Ignition 192

Internal Combustion 192

Neutron Absorption 192

Spectrum 192
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ANGLE DRIVES 193

ANTENNAS 194

Radiation Test 194

ANTI-VIBRATION EQUIP-
MENT 195

ASSEMBLY SHIELD,
NUCLEAR 195

BADGES, RADIATION 196

BAFFLES, AIR 196

BEARINGS 197

BELLOW ASSEMBLIES 198

BLADDERS, FUEL 198

BLADES 199

Compressor 199

Stator 199

Turbine 199

BLAST DEFLECTOR, PADS
& TUBES 199

BLOWERS, MOTOR & GEN-
ERATOR 199

BLOWERS. SMALL 199

BOOSTERS, GAS PRESSURE 200

BOOSTERS. MISSILE. LIQUID
FUELED 200

BOOSTERS, MISSILE, SOLID
FUELED 200

BRAZING ALLOYS 201

BREATHERS, ENGINE 202

BUSHINGS, HERMETICALLY
SEALED 202

BUSHINGS, METALLIC .... 202

BUSHINGS, NON METALLIC 202

CABLE 203

Ignition 203

CAPS, TUBE 206

CASTINGS 207

Centrifugal, Ferrous 207

Centrifugal, Non-Ferrous . . . 207

Die, Ferrous 207

Die, Non-Ferrous 207

42

210
210

211

211

211

211

Precision, Ferrous 207

Precision, Non-Ferrous 207

CEMENT 207

Asbestos 207

Pipe-Joint 207

Rubber 207

CERAMIC PARTS 208

CERAMICS, HIGH TEMPER-
ATURE 208

CHAIN, SMALL DRIVE 208

CHEMICALS, RADIOACTIVE 209

CLAMPS 21°

Hose 2 1°

Mechanical Cable 210

Special

Tube
CLEANERS, ULTRASONIC .

.

CLIPS
Tube

CLUTCHES, MAGNETIC ...

CLUTCHES, MOTOR & GEN-
ERATOR 211

COILS, HIGH TEMPERATURE 2 1

2

COILS, IGNITION 212

COMBUSTION CHAMBER
COVERS 213

COMBUSTION CHAMBERS . 213

COMBUSTORS 213

COMPRESSOR ASSEMBLIES . 214

COMPRESSOR ASSEMBLIES,
AXIAL FLOW 214

COMPRESSOR ASSEMBLIES,
CENTRIFUGAL FLOW . 214

COMPRESSORS, GAS 214

CONDUITS 216

Fiber 216

Ignition Wire 216
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Metal, Non-Flexible 216

CONES, EXHAUST 216

CONNECTORS, ELECTRICAL
FIREWALL 216

CONNECTORS. PRESSURIZED 217

CONTROLS 217

Chemical 2i7

Combustion 217

Density 217

Dynamometer 217

Engine 217

Fire 217

Flame Failure 217

Fluid Conductivity 217

Fluid Flow 217

Fuel 217

Gas 217

Liquid Level 217

Machine Safety 217
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Power Level 217
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Smoke Density 217

Speed 217

Strain 2171
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CONVERTERS

Liquid Oxygen

COOLANTS
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CORES
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COUPLINGS
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Hydraulic

Rigid

Shaft

Shaft, Reducers & Extensions

Shaft, Rigid & Flexible 222

Tube 222

CRYSTALS, SAPPHIRE 223

CYLINDERS 2231

218

218 I

220
|

220

221

221

22J

221
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222

222

222

Air 223

22
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Compressed Gas 2221

Rocket Engine 22:

DAMPERS, CONTROL 22*

DAMPERS, PULSATION .... 22'

DAMPERS, VIBRATION &
SHIMMY 22<

DETECTORS 22!

Detonation 221

Flaw & Defect, Electronic . . .
22'.:

DIAPHRAGMS, JET ENGINE 22(

DIAPHRAGMS, JET ENGINE
NOZZLE 2

||
DIE CASTINGS 22

DIES 22
'

DIFFUSERS, GAS TURBINE
ENGINE 2||

DISCONNECTS, CONTROL
SYSTEMS 2»

DISCONNECTS, IGNITION
SYSTEMS 21

DISSIPATORS, HEAT 22

DISTRIBUTORS, FUEL 22

DISTRIBUTORS, IGNITION
DRIVES

Torque Tube
DROP FORGINGS 22

DUCTS, EXHAUST
DUCTS, FLEXIBLE & COM-

PRESSIBLE n
DUCTS, NON-FLEXIBLE 22!

DYNAMOTORS 22*

ELECTROPLATING EQUIP- I

MENT M
EMBEDDED ASSEMBLIES .. 22!

ENGINE ACCESSORIES &
COMPONENTS %

ENGINE CONTROL
SYSTEMS, AUTOMATIC t-

ENGINE CONTROLS,
MECHANICAL &
VACCUM 3

ENGINES #
Auxiliary Jet I
Auxiliary Rocket 1
Diesel 2 '

Gas Turbine 2

Nuclear Rocket 2

Nuclear Turbine 2

Pulse Jet 2

Ramjet 2

Rocket



of missile APUs

I. Solid propellant—hydraulic output 2. Liquid propellant—hydraulic and electric output 3. Solid propellant— electric and mechanical drive output

4. Liquid propellant—hydraulic and electric output 5. Solid propellant—hydraulic and electric output

6. Solid propellant—hydraulic, electric and steering outputs

AiResearch has designed, developed,

manufactured and delivered thousands

J of missile accessory power units. Ex-

tremely reliable and lightweight, these

(various solid and liquid monopropel-
:lant APUs are completely self-sustain-

ing within the missile system. Designed
to minimum space and weight require-

ments, they are built to withstand high
|G loading and severe temperature
extremes.

The several units pic-

tured above provide hydraulic, elec-

trical and/or steering surface control

depending on the customer's require-

ment. Delivered horsepower ranges
from 1.2 to 35 h.p. over hot gas oper-

ating durations from 30 seconds to 20
minutes. Electrical regulation is main-
tained as closely as ±1A%.A significant

advance in missile APUs is unit #6
pictured above. This package repre-

sents the first integrated hydraulic and
electrical power unit providing

a steering surface actuation system.
These tailored systems utilize the

extensive hardware experience and
complete laboratory, test and produc-
tion facilities of AiResearch needed
for quick and efficient quantity
production of complex APU systems.

AiResearch is the world's largest and
most experienced manufacturer of
lightweight turbomachinery — the key
component of its APU systems. Your
inquiries are invited.

ION
AiResearch Manufacturing Divisions

Los Angeles 45, California • Phoenix, Arizona

Systems, Packages and Components for: aircraft, missile, electronic, nuclear and industrial applications
Fill In No. 23 on Subscriber Service Card. 43



Engineers:

BECOME A PART
OF CAPE CANAVERAL'S

BIG MISSILE NEWS
THROUGH

ON-THE-SPOT
PARTICIPATION

WITH PAN AM

44

The Guided Missiles Range Division of Pan

American World Airways has prime respons-

ibility for management, operation and

maintenance of the 5000-mile Atlantic Mis-

sile Range. This responsibility and the di-

vision's dynamic growth create unique op-

portunities for high level engineers, physi-

cists and mathematicians in the pioneer

arts of missile range management, opera-

tion, maintenance and test data collection

and reduction.

Please address your resume in confidence to

Mr. J. B. Appledorn, Director of Technical

Employment, Pan American World Air-

ways, Inc., Patrick Air Force Base, Florida,

Dept. B-7.

Guided Missiles Range Division
Patrick Air Force Base, Florida

Fill In No. 24 on Subscriber S*rvlc« Cord.

. . . cross index I

EXHAUST ASSEMBLIES 23

EXHAUST CONES, GAS TUR-
BINE ENGINE

23J
EXHAUST 23 [I

EXTRUSIONS, METALLIC . . 23 I

EXTRUSIONS, NON-
METALLIC 23l

FABRICATORS, POWDERED
METAL PARTS 231

FANS 23

FASTENERS 23

Blind 23

Cowl 231

Self-Locking 23,

Slide 23

Snap 231

FEED SYSTEMS 23|

FILTERS 23

Air 231

Detonation 23:

Equalizer 23!

Fuel & Oil 23

Line 23!j

Mechanical 23

Pneumatic System 23,

i

FIRE 23;

Detectors 23!

FIRE WALLS 23j

FITTINGS, COAXIAL CABLE 23

FITTINGS, METALLIC 23

FLAMEHOLDERS, RAM IET 23

FLUID METERING PUMP
SYSTEMS 2||

FLUID MOTORS 22 1|

FLUIDS, HYDRAULIC OILS,

COOLANTS, ETC 211

FLYWHEELS 22jj

FUEL SYSTEMS & EQUIP-
JMENT 221

Balancing Controls 221

Flow Dividers or Distributors 22|

Injection Equipment 2!j

Lines 2:1

Mixture Controls, Automatic 2:1

Pressure Gauges 22

j

Pressure Warning Units .... 2:1

Pumps 2;

Ratio Controllers 21

Strainers 2'.

j

FUELS, SOLID 2|

GAS GENERATING DEVICES 2;

GASES, NITROGEN 2
|

GASES, RARE 2:

GASKET PASTE & CEMENT 2;

GASKETS, METALLIC 2
(

GASKETS, NON-METALLIC . l\

GAUGES 2

1

Displacement Measuring .... 21

Fuel Pressure 2.

Fuel Quantity 2

Hydraulic Pressure 2j

Liquid Level 2

Manifold Pressure 2.

Oil Level 2

Oil Pressure 2

Outside Air Temperature ... 2

Pressure 2

Quantity 2



VOW!

General Chemical offers

ielpful Technical Data

>n ROCKET FUEL

OXIDIZERS

Fuming Nitric Acid

Liquid Fluorine

Chlorine Trifluoride and

other Halogen Fluorides

To assist specialists working in the field of

cket and missile propulsion, General Chemical now offers

valuable set of product information bulletins packed with

lysical and chemical data, tables and graphs. This infor-

mation is based on General Chemical's extensive experience

th these products as America's leading producer of

orine and fluorine-based chemicals, and one of the

tion's primary producers of nitric and other mineral

^ids. The questions our customers ask most often about

Ijsse products are answered here.

re are the specific bulletins offered:

'Jlitric Acid/ Fuming"—29 pages—Including detailed prod-

uct description of both red and white fuming nitric acid,

chemical and physical properties, corrosion data, directions

for storage and handling.

loorine"—21 pages—Including extensive data on the chemi-
cal and physical properties of this most powerful oxidizing

agent, a description of materials and equipment for han-
dling gaseous and liquid fluorine, safety precautions.

hlorine Trifluoride"-35 pages—Including the chemical
and physical properties of chlorine trifluoride and other
halogen fluorides, recommended materials for use in halo-

gen fluoride systems, directions for safe handling.

< o available are bulletins on:

Handling Elemental Fluorine Gas In The laboratory

Liquid Fluorine Unloading Procedure

Chlorine Trifluoride Vapor Pressures

hil coupon now for your free copy of any or all 6 of these
valuable technical bulletins.

GENERAL CHEMICAL DIVISION
40 Rector Street, New York 6, N. Y.

GENERAL CHEMICAL DIVISION Ml 59

ALLIED CHEMICAL CORPORATION
40 Rector Street, New York 6, N. Y.

Please send the following General Chemical Technical
Bulletins:

"Nitric Acid, Fuming" (PD-TA-70751)
"Fluorine" (PD-TA-85413)

"Handling Elemental Fluorine Gas In The Laboratory"
(PD-TA-85413A)

"Liquid Fluorine Unloading Procedure" (PD-TB-85411)

"Chlorine Trifluoride" (TA-8532-2)

"Chlorine Trifluoride Vapor Pressures" (DA-85321)

Name.

Title-

Company.

Address-

City -Zone- -State-

Fill In No. 25 on Subscriber Service Card. 45



AIRCRAFT- TRAINED

MISSILE-MINDED

31 years experience in

aircraft engine parts

Headed fasteners in

heat-resistant metals

Laboratory-controlled

hardened and ground

precision parts

Assemblies

assemblies

and sub-

HAAS
HARTFORD MACHINE SCREW CO.

Division of Standard Screw Co.

HARTFORD 2, CONNECTICUT

Fill in No. 48 on Subscriber Service Card.

ASSURE THE SUCCESS

OF YOUR
SPACE AGE PRODUCTS

WITH

Research and
Development

Propellant Studies —
Solids, Liquids, Gases,
and Hybrids

Ignition Studies —
Guns, Rockets, and
Cartridge Actuated
Devices

Ballistic Studies —
Interior and Applied

Design and Develop-
ment — Pyrotechnic,
Explosive, Propellant,
and Ballistically Acti-

vated Devices; Gas
Generators

High Performance
Materials Studies

Marketing Studies
for Space Age Com-
ponents, Devices and
Products

220 NO. ATCHISON ST., ANAHEIM, CALIFORNIA

Fill in No. 49 on Subscriber Service Card.

. . . cross index

GEAR ASSEMBLIES REDUC-
TION 239

GEARS, POWDERED METAL 240

GEARS, PRECISION 240

GEARS, RADIO & INSTRU-
MENT 240

GENERATORS 240

Electric AC 240

Electric DC 240

Engine Driven 240

Liquid Oxygen 240

Liquid Oxygen, Mobile .... 240

Tachometer 240

GENERATORS,
ELECTRONIC 240

AM & FM 240

Microwave 240

Noise 240
Picture Signal 240

Pulse 240

Signal, AF 241

Signal, FM 241

Signal, RF 241

Signal, SHF 241

Signal, Single Sideband 241

Signal, Sweeping 241

Signal, Television Synchroniz-

ing 241

Signal, UHF, VHF 241

Square Wave 241

Ultrasonic 241

Variable Frequency 241

Waveform 241

GOVERNORS, MISSILE CON-
TROL 241

HARNESSES 245

HEADERS 245

HEAT TRANSFER CONTROL
SYSTEMS 245

HEATER MUFFLER ASSEM-
BLIES 245

HEATERS 245

HOSE 246

Air 246
Flexible, Metalic 246

Flexible, Non-Metallic 246
Hydraulic 246

HYDRAULIC RESERVOIRS . 247

HYDRAULIC SYSTEMS &
CONTROLS 247

IGNITION ASSEMBLIES 247
IGNITION SYSTEMS, AIR-

BORNE 247

IGNITION SYSTEMS, ELEC-
TRONIC 247

IGNITION TUBE ASSEM-
BLIES 248

IMPELLERS 248

INDICATORS 248
Rate-of-Roll 248

Rate-of-Yaw 248

Recording Engine 248

Smoke & Combustion, Elec-

tronic 248

Sound Level 248

Specific Gravity 248

Strain 248

Temperature 248

Thrust 24(8

Torque 248

INJECTION SYSTEMS, FUEL 25(1

INJECTION SYSTEMS,
WATER 250

INSULATIONS PARTS 252'

Ceramic 251

Insulating Sleeves 2H
Rods 2M
Sheets 252«
Silicone Rubber
Stampings & Punchings .... 2521

INSULATORS 2531

JET ENGINES 253
JOINT ASSEMBLIES 2551

JOINTS 25j|
Ball im
Swivel 29
Torsion 29
Universal 255]

LINERS 25|
Can 2fl
Combustion Chamber 258*

Combustion Chamber, Gas
I urbine Engine 25a

Metal 25|
Rocket Engine 2581

LIQUID FUELS 25|
LIQUID NITROGEN 2591

LIQUID OXYGEN 25|
LOCKNUTS 251
LOCKS 25|

Hydraulic 2591

Shaft

LUBRICATING DEVICES ... 25|
LUBRICANTS 251

MAGNETOS & PARTS 26j
MANIFOLDS 261

Air System 26Jj
Fuel 26B
Ignition 261

Intake & Exhaust 269

Nitrogen 261
Oxygen 26H

Primer 26H

MANIPULATORS, NUCLEAR 26§
MASKS, APERTURE, TUBE . 261]

METAL CLAD SHEETS 261
METAL MACHINING 26-1

MIDFRAME SECTIONS 261

MISSILE BOOSTERS 26|
MONOPROPELLANTS 261

MOTORS 261

Clock 29
Control 261

MOUNTINGS, METALLIC . . 2(J
MOUNTINGS, NON-METAL-

LIC 261

MOUNTINGS, VIBRATION &
SHOCK 2681

MOUNTS, ENGINE 268

MOUNTS, SHOCK 268]

MOUNTS, THERMISTOR . . .
268'

MUFFLERS, JET ENGINE IN-

TAKE & EXHAUST 268

MUFFS 268

MULTIMETERS 268

NOZZLE ASSEMBLIES 270

NOZZLE DIAPHRAGMS 270

NOZZLES 270

Exhaust 270
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CONTROLS
FOR THE FULL SPECTRUM OF PROPULSION SYSTEMS

Bendix* has long been a leader in supplying controls and fuel systems for all types

of aircraft engines. Today, Bendix is proving to be a natural for new challenges

in related missile fields—on ramjets, rockets, nuclear power, and other advanced
propulsion systems. So, when it comes to controls, remember that Bendix has the

background—and is anxious to share it in solving your problems. REG. U.S. PAT. OFF.

BENDIX "vision
5 SOUTH BEND, IND.

Fill in No. 26 on Subscriber Service Card.



f/ow fat-

can

an engineer

#°

at AC?

Special Advanced Education Opportunities

Develop Career Potential on Three Levels

If you are a graduate engineer in the electronics, elec-

trical or mechanical fields, or if you have an advanced
degree in mathematics or physics, you can work on
AC's famous AChiever inertial guidance system or a
wide variety of other electro-mechanical, optical and
infra-red devices. You can also prepare for promotion
and enhance your professional status through AC's free

comprehensive training programs—the finest

"in house" programs available.

Program A—for recent graduate engineers— gives you
a solid foundation in the theory and application of

inertial guidance systems and servomechanisms. You
attend classes three hours per day for four months, all

on company time.

Program B—for experienced engineers— consists of

upgrading studies in inertial guidance, servomecha-
nisms, environmental problems, engineering math and

INERTIAL GUIDANCE SYSTEMS . AFTERBURNER FUEL

CONTROLS • BOMBING NAVIGATIONAL COMPUTERS
GUN-BOMB-ROCKET SIGHTS . GYRO-ACCELEROMETERS
GYROSCOPES . SPEED SENSITIVE SWITCHES . SPEED
SENSORS • TORQUEMETERS • VIBACALL . SKYPHONE

physics, plus advanced state-of-the-art courses. Time?

—during working hours or evenings.

Program C—for all engineering supervisors— involves

management training developed by a team of AC
executives and University of Chicago industrial relations

experts. Sixty one-half-hour sessions give you a solid

grounding in management techniques.

These thoroughly practical courses—taught by university

professors or recognized AC specialists— constitute AC
educational "extras." AC offers them in addition to

their educational assistance programs for men who
wish to study for advanced degrees in nearby universities.

AC invites you to compare these advanced training

offerings with those of any other company. Get complete

details today. Just write the Director of Scientific and

Professional Employment: Mr. Robert Allen, Oak Creek

Plant, Dept. B, Box 746, South Milwaukee, Wisconsin.

AC SPARK PLUG «g?

THE ELECTRONICS DIVISION

OF GENERAL MOTORS

48 Fill in No. 27 on Subscriber Service Card.



cross index

Exhaust, Metallic 270

UCLEAR 270

XIDIZERS 273

YINT, METALLIC 273

NS, TUBULAR 275

!ATES, INSTRUCTION 276

1ATES, METAL OR
PLASTIC 276

BATING, PRECIOUS
METAL 276

BATING, TIN ZINC 277

IOPELLANT CASES, SOLID
ROCKET 281

IOPELLANT TANKS 281

IOPELLANTS, LIQUID
ROCKET 281

|
IOPELLANTS, SOLID
ROCKET 281

ItOPULSION SYSTEMS 281
IJMPS 281
Air 281
Alcohol 281
Booster 281
Combination Air & Hydraulic 281
Fuel 281
Hydraulic, Fixed Displacement 281
Hydrogen Peroxide 281
Liquid Nitrogen 281
Liquid Oxygen 281
Metering 281
Oil 281
Speed Density Metering .... 281
Transfer 281
Turbine 281
Vacuum 281
Water Injection 281
Wobble 281

ISOLATORS, COOLANT 284
NVDIATORS, ENGINE-COOL-
j ING 284
ISOLATORS, OIL-COOLING . 284
IpACTORS, SATURABLE ... 284
1EDUCERS, SHAFT 286
P^FRIGERATION EQUIP-

j

MENT, AIRBORNE 286
IEGULATORS 287
Air Combustion 287
Air Pressure 287
Coolant 287
Demand Oxygen 287
Fuel Flow 287
Fuel Pressure 287

(
(Hydraulic Pressure 287

i Liquid Level 287
Manifold Pressure 287
Oil Cooler 287
Oil Pressure 287
Oil Pump Flow 287
Oil Temperature 287
Oxygen 287
Temperature 287
Vacuum Systems 287
Voltage Regulators & Stab-

ilizers 287
Water Injection 287
KSERVOIRS, HYDRAULIC

SYSTEMS 289

RESERVOIRS, PNEUMATIC
SYSTEMS 289

RESTRICTORS, HYDRAULIC
SYSTEMS 290

RINGS 290
Carbon Packing 290
Clamping 290
Collector 290
Expansion 290
Hydraulic Back-up 290
Oil Sealing 290
Retainer 290
Scraper 290
Sealing 290
Shock Absorber 290
Slip 290
Slip & Brush Assemblies . . . 290

ROCKETS 291
ROD END BEARINGS 291
ROTATORS 291
ROTOR ASSEMBLIES, GAS

TURBINE ENGINE 291
ROTOR CASTINGS 291
ROTORS 291
SCREW MACHINE

PRODUCTS 291
SCREWS, SELF-TAPPING ... 292
SCREWS, SET 292
SCREWS, STANDARD 292
SEALERS, FUEL & OIL TANK 292
SEALERS, NUCLEAR 292
SEALERS, PROTECTIVE 292
SEALING, SERVICE,

HERMETIC 292
SEALS 292
SHAFTS, FLEXIBLE 294
SHAFTS, RIGID 294
SHIELDING 294
Heat 294
Ignition 294
Lead 294
Lead, Nuclear 294
Magnetic 294
Radiation 294
Radiation, Nuclear 294
Solid 295

SHIMS, ADJUSTING 295
SILVER PASTE 296
SLEEVES, METALLIC 296
SLEEVES, NON-METALLIC . 296
SLEEVES, TUBE 296
SLEEVING 296
SLIP RING ASSEMBLIES ... 296
SOLDER 296
Aluminum 296
Indium 296
Lead-Tin 296
Platinum 296

SOLID ROCKET FUELS 297

SPACERS 297
SPRINGS 298
STACKS ,. 298
STAMPED PARTS, TUBE ... 298
STARTERS, GAS TURBINE

ENGINE 299
STARTERS, PNEUMATIC ... 299
STARTERS, ROCKET

ENGINE 299
STARTING SYSTEMS & CON-

TROLS 299

SWITCHES 300
TAILPIPES, JET ENGINE 302
TANKS 302

Auxiliary 302
Auxiliary Drop 302
Fuel 302
Liquid Nitrogen 302
Liquid Oxygen 302
Liquified Gas Storage 302
Oil 302
Self-Sealing 302
Transportation & Storage . . . 302

TAPES 303
Asbestos 303
Coated & Impregnated 303
Electrical Insulation 303
Fabric 303
Friction 303
Heat Resistant 303
Plastic 303
Pressure Sensitive 303

Temperature control
SYSTEMS 303

THERMOCOUPLES 307
THRUST CHAMBERS 308
THRUST MEASURING IN-

STRUMENTS 308
TUBING 312
Aluminum 312
Asbestos 312
Brass or Copper 312
Capillary 312
Ceramic 312
Fibre 312
Finned 312
Flexible Metal 312
Fused Quartz 312
Glass Fibre Insulation 312
Glass, Precision 312
Metal & Alloy 312
Metal Hose, Flexible 312
Mica 312
Molybdenum 312
Monel 312
Nickel 312
Paper 312
Phenolic 312
Plastic 312
Precious Metal 312
Seamless 312
Silver 312
Steel 312
Steel, Stainless 312
Tantalum 312
Titanium 312
Tungsten 312
Varnished or Lacquered 312
Varnished Cambric Insulation 312
Woven or Knitted Wire 312

TUBULAR FABRICATIONS &
ASSEMBLIES 313

TURBINE ASSEMBLIES 314
TURBINE SHAFTS 314
TURBINE WHEELS 314
TURBINES, AIR 314
TURBO FANS 314
TURBO JET ENGINES 314
TURBO PUMP 314
VACUUM SYSTEMS & CON-

TROLS 315
VACUUM UNITS 315
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REGULATED DC POWER SUPPLIES cross index

SERIES

Designed for powering airborne

electronics equipment under the

most adverse environmental condi-

tions, Arnoux High Voltage DC
Power Supplies assure the utmost in

reliability. These magnetic-amplifier

regulated supplies are available in

the range of 108 to 450 volts DC,

with current ratings from 50 mo to

800 ma. Other ratings are also

available on special order.

Model 250 5 025

ARNOUX
Input Power: 115 volts, 400 cps

Regulation: Inputl (Variationl Output 1% Rated]

Line Voltage: ±10% ± 0.25-

line Frequency: ± 20 cps ± 0.1

Load Current: 20-100% ± 0.1

0-100% ± 0.2

Ripple: Less than 0.05% rms at lull load.

Output Adjustment: 5% adjustment available on

request at slightly higher price.

Environmental: Meets specification MIL-E 5272A
for acceleration, vibration, altitude, hu-

midity and temperature operating at 20%
to 100% rated load.

Also meets M1L-I 6181 B.

Connector: AN-type connector.

Mounting: Stud-mounted.

(Write for Bulletin 200)

Intended for use in precision air-

borne instrumentation systems,

Arnoux Low-Voltage DC Power Sup-

plies are available in both single

and dual output. Ranging from 5 to

50 volts at currents up to 10 am-

peres, these rugged units are her-

metically sealed.

Model 5 S 10

ARNOUX
Input Power: 1 15 volts, 400 cps

Regulation: Input (Variation) Output (% Rated

Line Voltage: ± 15 volts ±0.10
line Frequency: ± 20 cps ±0.15
Output Load: 20-100% ± 0.05

0-100% ± O-'O

Temperature Stability: 0.5% per 100°F.

|_ 60°F. to + 160°F.|

Ripple: Less than 0.1 % rms at full load.

Output Adjustment: Screwdriver adjustment pro-

vides ± 0.5 volt change. Wider range of

adjustment available on request.

Connector: Standard AN-type connector, or her-

metically sealed header on request.

Mounting: Stud-mounted.

Environmental: Meets specification MIL-E5272A
for acceleration, vibration, altitude, tem-

perature and humidity.

(Write for Bulletin 100)

Designers and Manufacturers of

PRECISION INSTRUMENTATION

ARNOUX CORPORATION

VALVE GUIDES 315

VALVE OPERATOR 315

VALVES 315

Acid 315

Acid Resistant 315

Air 315

Anti-Gravity 315

Automatic Shutoff, Hydraulic 315

Bleeder 315

By-Pass 315

Check & Check Relief 315

Check-Hydraulic, Gas 315

Control 315

Diaphragm 315

Dump 315

Electronic Solenoid 315

Engine Inlet 315

Exhaust 315

Float 315

Globe 315

Helium 315

High Pressure Gas 315

Hydraulic System 315

Hydrogen 315

Motor Operated 315

Needle 315

Plug 315

Pneumatic 315

Power Control 315

Pressure Regulating 315

Relief & By-Pass 315

Restrictor 315

Rocket Fuel 315

Rotary 315

Sequence 315

Servo 315

Shuttle Solenoid 315

Strainer 315

Suction Regulating 315

Surge 315

Thermostatic 315

Throttling 3HI

Transfer 31!

VAPORIZERS, LIQUID
OXYGEN 31

VIBRATION ABSORBERS . . . 31!

WASHERS 31'!

WATER INJECTION
EQUIPMENT 31!

WIRE 31!

Guy 31!

Mesh 31]

Metal Plated 31

Metal Shielded 31'

Monel 31]

Nickel Clad Copper 31'

Phosphor Bronze 31

1

Plastic Insulated 31
j

Platinum 31

1

Recording 31

Reels 31

Silicon Bronze 31

Silver Plated 31
j

Stainless Steel 31

Tantalum 31

Thermocouple 31

Zirconium 31

WIRE STRIPPERS 32

1 1924 WEST WASHINGTON BLVD. • LOS ANGELES 66, CALIFORNIA
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GROUND SUPPORT
EQUIPMENT

This is the equipment that supports the missiles; such as, "go, no-go"

boxes and other electronic checkout gear, liquid oxygen generators, fuel

trucks, fire trucks, portable generators, launching pads and block-houses.



inmn OFFERS YOU MORE

ACTUATORS
Your choice OF ADVANCED DESIGNS

WITH MORE PRECISE POSITIONING AND

DYNAMIC RESPONSE CHARACTERISTICS r
(f^ // \i\(^t\

1542 & 1544 SERIES

OOMOTOR POWERED

ACTUATORS

Two types, "Direct
Thrust" (illustrated)

or "Lever" units are

available for any ap-

plication requiring
accurate positioning
in response to a pneu-
matic signal, such as

butterfly valves,
dampers, turbines
and engine governors.

Guaranteed position-

ing accuracy of better

than 0.001" per inch

of stroke over the
complete range of

piston travel is com-
bined with a smooth
operating action that

provides an accurate,

stable output force.

600 SERIES

STROKE POSITIONING

ACTUATORS

Offered primarily for

the control of variable

speed drives, rheo-

stats, pumps and
cams, as well as con-

trol valves, with
strokes up to 6 inches

and forces up to 2510
pounds of thrust.
Compact and rugged,

for easy mounting on
existing equipment.
May be operated from

a standard 3-15 psi

instrument signal,

with a positional ac-

curacy within 0.001"

per inch of stroke.

10,000 SERIES

PNEUMATIC-HYDRAULIC

ACTUATORS

For valves requiring

strokes to 6 inches
and thrusts to 100,000

lbs. Furnished on
body assemblies
where process condi-

tions require very fine

valve response, hi-

speed and stability.

Operate on 1500 psi

oil supply system
from any common in-

strument air signal.

20,000 SERIES

ELECTRO-HYDRAULIC

ACTUATORS

Provide a means of

converting an electri-

cal signal to a power-

ful hydraulic position-

ing force, where high

speed of response
and stable operation

are required under
extreme conditions of

pressure differentials,

high velocities and
large volume loads.

For process requirements where the I

balanced forces are extremely hig

where large through-puts are required,:

Three types are offered: pneumatic
positioning, pneumatic on-off, and'

manual control, all embodying the tog-

gle actuator; or a manual control ar-

i

rangement can be combined with

pneumatic positioning or on-off

actuator.

ith the

toggle

Write for Bulletin 1236-ST
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New Products
• ground support

EALED ELECTRIC COUNTER HAS ELECTRIC RESET
Durant Mfg. Co.'s new Model 5-

TE-9156-ER is a hermetically sealed
lectric counter with electric reset, de-
gned specifically for use on military
ad other applications where adverse
berating conditions are a factor. It is

lanufactured to meet MIL specifica-
bns 5272-A and similar rugged
)ecfications.

Although especially designed for
ich military applications as missile
•ound support equipment and aircraft
istrumentation, Model YE-9156-ER
'ay also be used on industrial installa-
3ns where severe atmospheric condi-
3ns prevail, or where an explosion-
"oof unit is required.

' Provision is made for mounting the
Sunter to the front panel through four
'32 threaded holes on the face of the
mnter. It is also equipped with four
lountmg lugs at the base for applica-
Dns where additional support is

peded, or for base installation. Com-
ict in size and sturdy in construction
:odel 5-YE-9156-ER is complete with
Winchester hermatic seal connector

on the bottom for quick connection to
the power source.

Case size

—

Vh." wide x 1-7/8"
deep x 3-7/16" high. Figures—3/16"
high x 9/64" wide. White on black
background, with wide window open-
ing for maximum readability. Speeds
—1500 CPM or 25 CPS standard, with
maximum resetting time of 105 milli-
seconds. Voltage—28 V. DC—Other
voltages available on special order.
Finish—Gray color 36492 per federal
standard 596 for military panels.

Fill in No. 113 on Subscriber Service Card.

ibwer Supply Produces

jlC to Square Wave
I

Arnold Magnetics Corp. has an-
J'unced a transistorized power supply
|lat will produce 400 cps single-phase,
suare wave power from a 28 volt DC
le.

.. _ i

K::vi.|'".-.,»i^..;,Jl.fl^irarj

. Unit delivers 50 VA of output
P'ver with a frequency and voltage
Kulation of ±1% for variations of
But voltage of 5 volts. An output
?Ver of 115 volts, 400 cycles is stand-

ard, but any voltage between 6 or 1200
VRMS, and any frequency between
400 and 2000 cps, is available on re-
quest.

Protection against internal damage
is provided by the use of an added cir-
cuit, which has the effect of rendering
the power supply non-operative when
the polarity is inadvertently reversed.
Unit can withstand short circuit indef-
initely, input voltage transients of 60
volts for 0.01 seconds, and 50 volts in-
definitely at reduced power. Voltage
drift is ±3% across a temperature
range of from -55°C to +71°C.

Designated Model 591AC, unit is
fully incapsulated and hermetically
sealed, and meets the test specifications
of MIL-E-5272B. Size is 3" OD x
3-3/ 1 6" high, and weight is 22 ounces.

Three standard terminations are
available—A/N connector, wire-lead
pigtail, and solder-lug terminals.

Fill in No. 114 on Subscriber Service Card.

Pneumatic Hose Has
24,000 Psi Burst Pressure

Aeroquip's Development-Engineer-
ing Center offers 678 Hose of Teflon
for 6000 psi pneumatic systems and
with a 24,000 psi burst pressure. 678

Hose is designed for the more severe
requirements of missile pneumatic
charging systems. The 4 to 1 safety
factor of the hose provides greater
safety to crews handling very high pres-
sure air, helium, nitrogen, and other
gases.

The hose has a Teflon tube with
zero moisture absorption and an anti-
adhesive surface to permit fast, easy
purging and dehydration of hose lines
and equipment. Spirally-wound stain-
less steel wire overlaying a stainless
inner braid reinforces the hose, which
has a stainless braided cover. Though
constructed for use under rough hand-
ling, it retains flexibility making it easy
to coil on reels. It is available in
in -6 (3/8") and in -8 (Vi") sizes.

New segmented fittings for 678
Hose are reusable and incorporate a
proven lip-seal for permanent leakproof
performance. Designed concurrently
with the 678 Hose is a lighter weight
pneumatic hose for 3500 psi pneumatic
systems. Designated 675 Hose, it

features a Teflon tube and two-ply
stainless steel wire braid reinforcement.
With the exception of pressure require-
ments, it has the same characteristics
of the 678 Hose and other Aeroquip
Hoses of Teflon. It is available in sizes
-4 04") to -12

(
34"), and fittings are

of the reusable "super gem" type.
Fill in No. 115 on Subscriber Service Card.

FRI Float Switch

To Close Circuits

The Flight Refueling, Inc. Model
FS-2 Float Switch is ideal for use in
any system where it is required to
operate electrically actuated valves and

indicator light systems. It can be used
for closing a circuit either by the rise
or fall of a fluid level. Switches of this
type can be used for both ground, air-
craft and missile installations with the
highest degree of reliability. A variety
of float arm configurations are avail-
able to suit alternate requirements.
Other float switches of this general type
are available on special order for vary-
ing fluids and for special applications.

Fill in No. 116 on Subscriber Service Card.
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AMERICA'S

MOST COMPLETE

ELECTRICAL SERVICE

ETS-HOKIN & GALVAN
551 Mission Street, San Francisco, California

218 N. Avalon Boulevard, Wilmington, Calif.

2295 East Belt Street, San Diego, California

233 N. San Joaquin Street, Stockton, Calif.

484 Washington Street, Monterey, California

Fill in No. 1 on Subscriber Service Card.

HIGH
STRENGTH
FASTENERS

Hex head cap screws

—

low carbon, high car-

bon, stainless 304 or

316 in stock

Specials made to order

in any alloy

Hardened and ground

components to aircraft

standards

31 years of aircraft

engine experience and

quality

HAAS
HARTFORD MACHINE SCREW CO.

Division of Standard Screw Co.

HARTFORD 2, CONNECTICUT

. . . new products

Monitoring Equipment

Tracks Interference

The Mobile Interference Analysis

Station assembled by Missileonics, Inc.

of Melbourne, Fla., locate, track down,

and record interference; and are able

to eliminate any interfering radio sig-

nals by coordination with area fre-

quency users. These signals may affect

radio control of missile firings, or the

telemetry signals from the missile.

Low-Cost Standards Used

For Ground Support

New low-cost frequency standards

which perform well in uncontrolled en-

vironments such as found in the opera-

tion of military ground support equip-

ment and industrial applications, have

been developed by The Gyrex Corp. .

Resonant elements of the new
Model TQ 60C units operate at their

fundamental frequencies. This feature

eliminates the need for auxiliary step- i

down circuitry, giving the instrument

exceptionally high reliability. They can

be operated or stored over a wide tem-

perature range. Shock, vibration and

atmospheric conditions normally found

in connection with the operation of

ground support equipment will not af-

fect their operation. All units are her-

metically sealed and qualify to MIL
environment test specifications for

ground support equipment.

Other advantages of the new Model

TQ 60C units include simple transis-

torized circuitry and compact size. I
Fill in No. 119 on Subscriber Service Cord.

Miniature Accelerometer

Fill In No. 1 on Subscriber Service Card.

The stations monitor radio signals

in the frequencies from 1500 kilocycles

to 10,000 megacycles. Advanced direc-

tion finding and field intensity equip-

ment coupled with the ability of the

stations to traverse cross-country

roads, afford a quick means of locating

the origin of any interfering radio

signal. The stations are installed in

specially designed truck vans con-

structed by Gramm Trailer Corp.,

Lima, O., and mounted on a heavy-

duty Ford chassis, fitted with power

steering and power brakes. Complete

air conditioning and heating equipment

are furnished, and independent gaso-

line-driven generators supply up to 7

KVA for operation of the electronic

equipment.
Fill in No. 1 17 on Subscriber Service Card.

Pipe and Tube Connectors

Offer Advantages
Meeting the high pressure, tempera-

ture and minimum weight requirements

of the aircraft and missiles industry.

Flight Refueling Inc.'s complete line of

pipe and tube connectors offers many
additional advantages. Positive grip and

seal under conditions of angular mis-

alignment, parallel axial offset and tube

gaps assure a constant connection on

beaded or flange type tubing.

One family of connectors provides

for easy hand installation in hard-to-

get-to places, where wrench move-

ments are prohibited. Connectors are

available in sizes from %" to AVz"

.

Fill in No. 118 on Subscriber Service Card.

Is Developed

A new accelerometer measuring

only 1 " x 1 " x 1
3/4 " and weighing jusli

three ounces, has been developed by

Genisco, Inc., Los Angeles. A poten-

tiometer-type pickoff is used.

The small size and light weight ol

the new instrument, designated Modeli

GMA. makes it particularly suited foil

aircraft and missile fire and flight con-

trol systems and telemetering applica-i

tions.

Range of the Model GMA is

0.5g to ± lOOg's with natural f

quencies of from 12 cps to 75 c

Linearity is ± 1 % of full scale for b

anced range instruments. Dampi
nominally 0.7 of critical at +75°F,

provided by the shearing of silico

fluid between closely spaced mov
surfaces. The instrument is temper

ture compensated and will operate 6

specifications between —20°F am

+250°F. . J
It is able to withstand vibratio

accelerations of lOg's, 10 to 20,0

cps, on any axis, and shock accele

tions of 50g's for 7 ms duration on an

axis.

Fill in No. 120 on Subscriber Service Card.
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. . new products

ersatile Missile Check

alve Is Lightweight

Flight Refueling Inc.'s Model CV-1
issile and aircraft check valves are

;htweight, reliable and extremely ver-

tile. Standard beaded AND- 10060
/pe A) ends permit rapid in-line in-

flation by using two pipe connectors,
the interest of weight reduction,

n:se check valves may be incorporated

Sjo any long tube merely by expand-

Bi! a small end section of the tube,

ttjireby eliminating one pipe connector.

I These operationally proved valves

Be positive sealing and feature low
tracking" pressure and low pressure

Hop. Design makes it practical for use

pp most fluids and gases. The CV-1
mho available with threaded ends for

stcial applications.

I III in No. 121 on Subscriber Service Card.

Huminum Shelter

I Air Transportable

i Gramm Trailer Corp. offers shelter

ft continuous ribs of extruded alumi-
wn, located between end panels so

liipment can be supported properly
any area. Longitudinal members are

y ded to rib sections at the four cor-
als. Equipment can also be fastened
pese members for support. The skid
Bitegral with the bottom longitudinal
Bribers for strength as well as simpli-

m of design. All inside dimensions are
jare so equipment may be mounted
Bp against the wall. The inside may
Wined with plywood, sheet aluminum,
perforated metal to suit individual
Bpirements. Hardware is flush
punted to minimize damage. Dutch
Hr comes equipped with flush frost

tking hardware as standard equip-
mit.

JThis shelter is air transportable and
#j be transported by C-119, or C124,
^copter and M-35 truck.

'I in No. 122 on Subscriber Service Card.

HARCO
a PROVEN source

OF FIBERGLASS CONTAINERS AND
INTEGRAL GROUND HANDLING TRAILERS

LOADED CONTAINERS
Measuring I8V2' long, 4V2'
diameter and weighing up to
4800-pounds when loaded with
in-flight refueling stores and
integral trailer, can be stacked
3 high to conserve storage
space.

TRAILER IN PLACE
FOR RETURN TO BASE
Harco Containers are a com-
plete system for storage, trans-
port and ground handling of
critical stores; important part
of system is Harco developed
trailer which is returnable
within container for re-loading.

END SECTIONS REVERSED
FOR RETURN SHIPMENT
Overall length is reduced by
half for empty-return ship-
ment, conserving valuable
shipping space. Use of fiber-
glass reduces container weight
by 60%; is impervious to rust
or corrosion; easily repaired in

the field.

Harco Containers are the only fiberglass containers for storage, transport
and handling of in-flight refueling stores approved by BuAer. Features
include 60% reduction in weight, reversible end sections to cut return
shipping size by y2 , integral ground handling trailers for stores, 60-second
availability of stores through use of quick release Vee-bands on end sec-
tions. Two years of field service prove their superiority. Other Harco Con-
tainers available for missiles, jet engines, re-fueling system components,
electronic equipment.

write for literature and quotations on your con-
tainer and ground handling equipment requirements.
EMPLOYMENT OPPORTUNITIES FOR TRAINED MECHANICS.

A DIVISION OF HARBOR BOAT BUILDING CO.

258 CANNERY STREET, TERMINAL ISLAND, CALIFORNIA
Fill In No. 3 on Subscriber Service Card.
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MAKE IT

For Your Running Gear Requirements on

Ground Handling and Support Equipment

Designers and Manufacturers of

Running Gear Systems for

Missile Launchers

Missile Refuelers

Air-Borne Trailers

Ordnance Refuelers

Tank Retrievers

* * *

LO.X. Steering Suspension Assembly

Fill in No. 29 on Subscriber Service Card.
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• ground support

CCUMULATORS, HYDRAU-
; LIC
CTUATORS
Pneumatic
DAPTERS
Battery

Lamp Socket

MPLIFIERS
Industrial Sound
Microphone
Mixing Audio
Tone Control

NALYZERS
Cable

NTENNA TOWER LIGHT-
ING

NTENNAS
Mobile Commercial
Mobile Communication
SSEMBLY EQUIPMENT,
AUTOMATIC

UXILIARY POWER
SOURCES
VLL JOINTS
\SES
VTTERIES
VTTERY BOXES, CRADLES,
ETC

VTTERY CHARGING &
SERVICING EQUIPMENT

VTTERY SERVICING
EQUIPMENT

iACONS, CRASH LOCATOR
EARINGS
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Rod End
Roller

Roller Taper
Self Aligning
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^ADDERS, FUEL '
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[Hacksaw
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EXPLOSIVE
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lj)XES

lj)XES, STORAGE '.

IllACKETS, HARDWARE . . .

IfAKE CONTROL UNITS .

.

^AKE DRUM
Jake linings
ILAKES
Electrical

Magnetic

Mechanical

Pneumatic

LLAKESHOES
[

B.EAK-AWAY MECHANISMS
fFFERS & GRINDERS ....
KLBS, TEMPERATURE
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CABINET COVERING
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200
200

200
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201

201

201

201

201

201

201
201

201

201
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203

CABINETS 203
Metal 203
Speaker 203
Wood 203

CABLE 203
Antenna Transmission 203
Bonding 203
Coaxial 203
Coaxial Flexible 203
Coaxial Rigid 203
Control 203
Delay 203
Disconnects 203
Electric 203
Flat Woven 203
Guards 203
Guillotines 203
Hangars 203
Markers 203
Mechanical 203
Microphone 203
Shielded 203
Splicers 203
Tensioners 203
Transmission Lines 203
Wire 203

CAMERA MOUNTS 205
CANS, HERMETICALLY

SEALED 206
CARTRIDGES, STARTER ... 206
CASES 206

Instrument & Meter 206
Tubes 206

CASTERS 207
CATAPULTS 207
CEMENT, WOOD 207
CHAINS 208
CHAMBERS 208

Environmental 208
Ionization 208
Shielded Screen 208
Temperature & Humidity . . . 208
Test 208

CHARGERS, BATTERY 208
CHEMICALS, TUBE 209
CHEMICALS, WIRE

STRIPPER 209
CIRCUITS 210

Plug-In 210
CLAMPS 210

Conduit 210
Ground 210
Harness 210
Hose 210
Mechanical Cable 210

CLEANERS, CONTACT 210
CLIPS 211

Battery 211
Mechanical Cable 211

CLOTHS, GRILL 211
CLOTHS. SPEAKER GRILLE 211
CLUTCHES, MOTOR & GEN-

ERATOR 211
CODE & TAB MARKERS 211

COMPLETE ELECTRONIC

Stable AC Power . .

.

by BEHLMAN

Leading aircraft and missile builders use

INVERTRON for accurate tests of subsonic to

supersonic frequencies, at power outputs from

milliwatts to kilowatts. It's silent and
dependable!

» 3-Phase—250 VA to 3000 VA
» Two-Phase—80 VA to 1000 VA
» Single-Phase—160 VA to 2000 VA

» Output Frequencies—50 CPS to 3000 CPS
» Fixed or Variable Output, according to

model

» Frequency Accuracy—0.5% to 0.001%
» Special Specifications to order

WRITE for Literature on Custom
Instrumentation at Production Line Prices

2911 WINONA AVENUE

BURBANK, CALIFORNIA Victoria 9-4475

Fill In No. 30 on Subscriber Service Card.
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COIL DOPE 211

COIL FORMS 211

COIL WINDING MACHINES 212

COIL WIND MACHINES,
TOROIDAL 212

COILS, HEATING 212

COILS, SPEAKER 212
COMMUNICATIONS SYS-

TEMS, COMMERCIAL . . 213

COMMUNICATIONS SYS-
TEMS, INTERCOM 213

COMPOUNDS. CLEANING . . 214
COMPRESSOR ASSEMBLIES,

MOBILE 214
COMPRESSORS, AIR 214
COMPRESSORS, GAS 214

COMPRESSORS, PORTABLE . 214

CONDUITS 216

Electric 216

CONES, SPEAKER 216

CONNECTOR, OXYGEN
EQUIPMENT 216

CONNECTORS 216

CONNECTORS. HIGH
VOLTAGE 217

CONNECTORS,
MICROPHONE

CONNECTORS, POWER
CONNECTORS, SKID & SLED
CONSOLES, AUDIO
CONSOLES. LIGHTING CON-

TROL
CONTAINERS
CONTROLLERS, REMOTE

SOUND
CONTROLS

Chemical

Fire

Fluid Conductivity

Fluid Flow
Register Cutter

Sound System
Specific Gravity

Ventilating Control System . .

Volume
Volume & Tone
Weight
Welding

CONTROLS, GENERATOR . .

Illumination

Mechanical Overload

Mechanical Switch

Motor & Generator Commu-

nications 2fS

217 Motor & Generator, Industrial 21!

217 Oxygen 21«

217 X-Ray 21$

217 CONVERTERS 22(

AC-DC 221

217 DC-AC 221

217 FM Communications 22(

Frequency, Measurement &
217 Test 2§)

217 Frequency, Power Supplies .. 221

217 Liquid Oxygen 221

217 CORDS 22:

217 Attachment 22'

217 Dial Cords & Cables 22:

217 Lacing 22:

217 Line 22i

217 Line Resistance 22!

218 COUPLINGS 22]

218 CRANES 22:

218 CRYSTAL 22

218 CRYSTALS, RAW 22

j

218 CUTTERS 22

219 CYLINDERS 22

219 Air 22

219 Compressed Gas 22.

219 Hydraulic 22

DEHUMIDIFIERS 22

Our Superiority Here • •

.

Home Office and Plant 600 Sixteenth Street

9304 Union Street Oakland 12, California
Glenbrook, Connecticut

Please send, without obligation, detailed
Engineering Data File on laminum Shims
that simply p-e-e-1 for a perfect fit right at the job.

Our superiority in the production of Laminated Shims of laminum, tcj

the most exacting specifications, results in numerous and profitable ad-|

vantages. Manufacturers of aircraft, missiles and rockets, of motors and!

engines, of machine tools and similar precision-assembled equipment savftl

time, cut costs and turn out better products with laminum. Close-toleranc*|

accuracy in fit and alignment is assured... with never a need for grinding

counting, stacking nor miking. Laminated Shims of laminum simpl]

p-e-e-1 for adjustment, with no dirt between layers—ever!

Brass

with

laminations

of .002"

or .003"

Mild

Steel

with

laminations

of .002"

or .003"

Stainless

Steel

with

laminations

of .002"

or .003"

Aluminum

with

laminations

of .003"

and
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)EHYDRATING AGENTS . . 225

)EHYDRATOR PLUGS 225

EHYDRATORS,
AUTOMATIC 225

)EHYDRATORS, OXYGEN
EQUIPMENT 225

IEMAGNETIZERS 225
iESTRUCTORS 225

lETECTION SYSTEMS 225
iETECTORS 225
Explosive Gas 225

Smoke 225

i EVELOPERS, CHEMICAL . . 226
IELECTRIC HEATING
EQUIPMENT 227

ISCHARGE EQUIPMENT,
I

LOW TEMPERATURE . . 227
ISCHARGERS, STATIC 227
OLLIES 228
OWELS 228
RAFTING EQUIPMENT . . 228
jRAFTING PAPER 228
jrill presses 228
;rill presses, precision 228
i rills, electric 228
: rills, hand 228
rills, twist 228

jrives, hydraulic 228

ELECTRIC POWER SYSTEMS 229

ELEMENTS, HEATING 230

ELEMENTS, HEATING
CRYSTAL OVEN 230

ENCLOSURES, DUST 230

ENGINE STARTING SYS-
TEMS & CONTROLS,
GAS TURBINE ENGINE 231

EXHAUST 232

Ducts 232

Heat Exchangers 232

Muffs 232
Stacks 232
Systems 232

EXHAUST ASSEMBLIES 232
FANS 233

FILES 233
FILM, MAGNETIC STRIPE . . 233

FILTERS 233

Air 233
Fuel & Oil 233
Hydraulic 233
Mechanical 233
Radio Range 233
Radio Tower Lighting 233

FINDERS, RANGE 234
FINDERS, VIEW 234
FIRE 235

Alarm Systems 235

Detectors 235

Extinguishing Systems 235

Protection Systems 235

FIRE STANDS, MISSILE 235

FIRING STAND ACCES-
SORIES 235

FUEL HANDLING EQUIP-
MENT 237

FURNACES 238

GAS GENERATING DEVICES 238

GASES, RARE 239

GEAR ASSEMBLIES REDUC-
TION . . 239

GEARS, POWDERED METAL 240
GEARS, PRECISION 240
GEARS, RADIO & INSTRU-

MENT 240

GENERATORS 240
Electric AC 240

Electric DC 240

Engine Driven 240

Liquid Oxygen 240

Liquid Oxygen, Mobile 240

GENERATORS, ELECTRONIC 240

AM & FM 240

Microwave 240

Noise 240

Guarantees Superiority Here . .

.

—~ BRACKETS SPECIAL
LOCK WASHERS

WELDED
BENCH

ASSEMBLIES

Vctually, our famous Shims of laminum are perfect precision

stampings. Consequently, we have perfected our own special equip-

nent and tooling, our own skills and techniques, unknown to ordinary

itampings producers. Result: the unique ability to quickly produce

irecision stampings... in any contour, in any size... in any quantity

'one to a million". .. at the lowest possible unit cost. We have 3 exclu-

ive Methods—pick the one that fits you best...

FOR

A FEW
PIECES

Experimental

Pilot Stage

we use our
ACHINB CUT
ethod. No dies
seded. Our spe-
al equipment,
us our unique
•chniques, are
>plied to pro-
ice small quan-
ties at very low

2 FOR

SHORT
RUNS

—we use our low-
cost, SHORT RUN
TOOLING METHOD.
Our low cost
tooling and sim-
ple dies, plus
special presses,
go to work to
produce some-
thing more than
"just a few."
Quality is high-
costs stay low.

3 FOR

PRODUCTION

RUNS

— we use our
PRODUCTION RUN
method. Here is

where our pro-
duction tooling
applies to great
advantage, and
when dies are
needed, charges
are moderate.
The chart tells

the story. . . top
quality stamp-
ings at lowest
possible unit cost.

t
V V

ANY ONE OF THESE 3 METHODS WILL PRODUCE
AIRCRAFT-QUALITY STAMPINGS TO YOUR OWN RIGID STANDARDS

THE LAMINATED SHIM CO., INC.
—on most Bid Lists

EAST COAST

Home Office and Plant

9304 Union Street

-Glenbrook, Connecticut

400 Sixteenth Street

Oakland 12, Califorina

Please send, without obligation,
your 12-page booklet "Service in Stampings"
which shows how to save time and cut costs.

COMPANY

.

Fill in No. 31 on Subscriber Service Card. 59



BRAID-LOK PERMANENTLY ATTACHED

**
super-gem' 9 DETACHABLE, RE-USABLE HOSE ASSEMBLIES OF TEFLON

SO HBO
HOSE, END FITTINGS and ASSEMBLIES

MS , ER FLARELESS TUBE FITTINGS

CLUSTER and SWIVEL FITTINGS

VALVES and BENT TUBE ASSEMBLIES

3>
HYDRAULIC and PNEUMATIC CYLINDERS

QUICK-DISCONNECT, SELF-SEALING COUPLINGS

* "super-gem :

Aeroquip Trademark

*.*TEFLON:
Dupont Trademark

FORGINGS (cored and solid)

. . . beyond tomorrow

FOR AIRCRAFT and
MISSILE
HYDRAULICS
and PNEUMATICS

Designed and engineered

for lightweight, simplified

configuration and
dependabi I ity.

For quality and reliability

where it counts,

"specify WEATHERHEAD"

Write us today regarding

your special

requirements.

In Canada: St. Thomas, Ontario

Export Cable Address: WEATHCO, Clevelan

WEATHERHEAD AVIATION and MISSILE GROUP

WESTERN DIVISION
1736 Standard Avenue
GLENDALE, CALIFORNIA

SPECIAL PRODUCTS DIVISION
300 East 131st Street
CLEVELAND, OHIO

EASTERN AIRCRAFT PRODUCTS CORP
229 River Street

ORANGE, NEW JERSEY

60 Fill In No. 32 on Subscriber Service Cord.
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Picture Signal 240

Pulse 240

Signal, AF 241

Signal, FM 241

Signal, RF 241

Signal, SHF 241

Signal, Single Sideband 241

Signal, Sweeping 241

Signal, Television

Synchronizing 241

Square Wave 241

Ultrasonic 24

1

Variable Frequency ........ 241

Waveform 24

1

RID FRAMES 241
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EQUIPMENT, MISSILES . 242

UN MOUNTS, TELEVISION 244
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IAND SETS 244
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SYSTEMS 245

1EAT TREATING SERVICE . 245

[EATER MUFFLER ASSEM-
BLIES 245

[EATERS 245
EATING EQUIPMENT,
FLEXIBLE 245

INGES 246

OISTS, GROUND 246
[OSE 246
Air 246
Assemblies, Flexible 246
Flexible, Metallic 246
Flexible, Non-Metallic 246
Hydraulic 246

JUMIDITY CONTROL
SYSTEMS 246
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SOLID ROCKETS 247

INDICATORS 248
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EQUIPMENT 249
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SYSTEMS 253
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MENT, RF 254
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DC-AC 254
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i Power Supply 254
I Rectifier 254
UWLATION UNITS 254
IjCKS 254
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MS 255

|
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I portable Lighting 255

|[
[est Equipment 255

WCQUERS 256

LADDERS, FUELING 256
LAMINATORS, PLASTIC

HIGH PRESSURE 256
LAMPS, INSPECTION 256

LAMPS, PROJECTION 256

LAUNCHERS, AIRBORNE
ROCKET 257

LAUNCHERS, GROUND
BASED MISSILES 257

LAUNCHING PLATFORMS . 257

LEADS, TEST 257

LENSES 257

LIGHT SUPPLIES 258

LIGHTING, COLD CATHODE 258

LIGHTING EQUIPMENT,
EMERGENCY 258

LIGHTING EQUIPMENT,
PRESET PANELS 258

LIGHTING EQUIPMENT,
TOWER 258

LIGHTING ARRESTORS 258

LIGHTS 258
Arc 258
Flood 258
Fluorescent 258
Glow 258
Incandescent 258
Indicator 258
Spot 258
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LIQUID LEVEL MEASURING
DEVICES 259
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LIQUID OXYGEN 259
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Dial 259
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Hydraulic 259
Shaft 259

LUGS 259
MACH LIMIT SWITCHES ... 260
MACHINES 260

Abrasive Cutting 260
Air Conditioning 260
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Bending 260
Blueprint 260
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Finishing 260
Cutting 260
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Electric Soldering 260
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Electronic Balancing 260
Electronic Transcribing .... 260
Engraving & Profiling 260
Forming 260
Glass Working 260
Hermetic Sealing 260
Impregnating 260
Lamination Stacking 260
Marking 260
Metal Forming 260
Modular & Automatic

Assembly 260
Photocopy & Whiteprint 260
Plastic Press 260

Riveting 260
Shock Testing 260
Soldering 260
Tube Manufacturing 260
Wire Stripping 260

MAGNETIZERS &
DEMAGNETIZERS 260

MATERIALS HANDLING
EQUIPMENT 261

MEGAPHONES,
ELECTRONIC 262

MICROPHONES 264
MISSILES, GROUND CHECK-

OUT-EQUIPMENT 266
MOTORS 267

Hydraulic 267
Universal 267

NAILS, SPECIAL 269
NAVIGATION EQUIPMENT,

GROUND 269
NEEDLES, DIAMOND 269
NEEDLES, METAL 269
NEEDLES, STEEL 269
NUCLEAR 270

Manipulators 270
Meters, Counting Rate 270
Meters, Dosimeter 270
Meters, Nuclear Radiation . . 270
Processors, Cataclystic Flow

Rate 270
OPTICAL EQUIPMENT &

SPECIALTIES 271
OVENS 272

Crystal 272
Environmental Testing 272
Infra-Red Drying 272
Temperature Controlled .... 272

OXYGEN APPARATUS &
BREATHING
EQUIPMENT 273

OXYGEN SYSTEMS &
CONTROLS 273

PACK SETS 273
PACKAGING, ELECTRONIC

EQUIPMENT. SERVICE
ONLY 273

PACKAGING MATERIALS . . 273
PANELS 273
Wood & Plywood 273

PEDESTALS 274
PHOTOGRAPHIC

EQUIPMENT 275

PHOTOGRAPHIC MATERI-
ALS, SPECTROGRAPHIC
INSTRUMENTS. 275

PHOTOGRAPHIC MATERI-
ALS, X-RAY FILMS 275

PICKUPS 275
Industrial 275

PLATFORMS, FIRING 276
PLIERS 277
PLYWOOD MANUFAC-

TURERS 277
POTS, SOLDERING 278
POTS & TANKS, HEATING . . 278
POWER SOURCES, GROUND 278

Electric 278
Hydraulic 278
Mechanical 278
Pneumatic 278

Prime Movers 278



. . . cross index

POWER SUPPLIES 278

PRESSES. METAL FORMING 280

PRESSURIZATION UNITS .. 280

PROCESSING EQUIPMENT,
MOTION PICTURE 281

PUBLIC ADDRESS SYSTEMS 281

PUMPS 281

Liquid Nitrogen 281

Liquid Oxygen 281

Metering 281

Oxygen Transfer 281

Pneumatic 281

Speed Density Metering .... 281

Transfer 281

Turbine 281

Vacuum 281

Water Injection 281

Wobble 281

RECTIFIER POWER UNITS . 286

REFRIGERATION EQUIP-
MENT, GROUND 286

REGULATORS 287

ROCKET LAUNCHING
DEVICES 290

SAFETY EQUIPMENT 291

SAWS 291

SCALES, OSCILLOSCOPE ... 291

SCOOPS 291

SCREW DRIVERS 291

SEALS 292

SEPARATION DEVICES 293

SEPARATORS, OIL ,. . 293

SHELTERS, TRAILERS, VANS 294

SHIMS, LAMINATED 295

SHIPPING CONTAINERS ... 295

SIGNALLING DEVICES 295

SLIDES, INDUSTRIAL 296

SNIPS 296

SOLDER POTS 297

SOLDERING EQUIPMENT,
PRINTED CIRCUIT .... 297

SOLDERING EQUIPMENT,
ULTRASONIC 297

SOLDERING GUNS 297

SOLDERING IRONS 297

SOLDERING IRON STANDS . 297

SOLDERING IRON TIPS .... 297

SOLENOIDS 297

Control 297

SOUND SYSTEMS,
COMPLETE 297

SPEAKERS 297 -

SPLICING EQUIPMENT 298

STARTERS 299

STARTERS, PNEUMATIC ... 299

STARTERS, ROCKET ENGINE 299

STARTING SYSTEMS &
CONTROLS 299

STILLS & DEMINERALIZERS 299

STIMULATORS 299

STOOLS & BENCHES 299

STORAGE CONTAINERS .... 299

STORAGE UNITS 299

STRAINERS 299

STRIPS, GROUNDING 300

SWITCHES 300

TAILPIPES, JET ENGINE ... 302

TANKS 302

TENSIONS, COIL WINDING 304

THERMAL CONDITIONING
EQUIPMENT 307

THERMAL CONDUCTIVITY
CELLS 307

TOOLS 309

Pneumatic Assembly 309

Resistance Soldering 309

Thermal Soldering 309

Ultrasonic Soldering 309

Wire Wrapping 309

TOROIDS 309

TRACERS, SIGNAL 309

TRANSFER EQUIPMENT .. . 310

TRANSFORMERS 310

Audio 310

Fly Back 310

Foil Wound 310

General 310

High Voltage Power Supply . 310

Instrument 310

Intermediate Frequency 310

Miniature 31C

Power ™
TRANSMISSION LINE, WIRE

& CABLE
TRANSMISSION LINES,

MICROWAVE 31
TRANSMITTERS, PORTABLE

& MOBILE RADIO-
TELEPHONE 31

TRANSPORT UNITS 31

TRIPODS 31

TUBE PARTS
TURNTABLES, SOUND

EQUIPMENT 31

TURRETS, CAMERA 31

VACUUM ALUMINIZERS ... 31

VACUUM SYSTEMS &
CONTROLS 31

VACUUM UNITS 31

VALVE GUIDES 3]

VALVE OPERATOR,
ELECTRIC I?

VALVE OPERATOR,
HYDRAULIC |

VALVES 3'

VAPORIZERS, LIQUID
OXYGEN 3

VESSELS I

VICES 3

VISCOMETERS I

VOLTAGE SUPPLIERS,
DECADE 3

VOLTMETERS
WAVEGUIDES, FLEXIBLE . .

WAVEGUIDES, RIGID
WELDERS, SPOT
WINDOWS. WAVEGUIDE . .

.

WIRE •

WRENCHES
X-RAY EQUIPMENT,
INDUSTRIAL

YOKES. DEFLECTION

-BLOW DOWN RING SPINDLE

SEAT RETAINER

SEAT
DETAIL

Relief valve with
replaceable O-ring seat

Bubble-tight operation up to set pressure is now

possible with Anderson, Greenwood & Co.'s Type

3 Relief Valves. This new design uses replaceable

O-ring seats to give perfect sealing and reseating

qualities over a long dependable life — even on

helium at 7000 psi. Write for catalog 151.

ANDERSON, GREENWOOD & CO.

1400 N. RICE AVE. BELLAIRE, TEXAS
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CHECKOUT EQUIPMENT
This equipment determines prior to launching whether

all portions of the missile Avill or will not perform as in-

tended. It is used to check out warhead, guidance, control

and propulsion systems.



DESTINATION
KNOWN

When a mighty "Thor" blasts off from Vandenberg

Air Force Base it is checked out, launched and

tracked by Packard Bell's ground support equipment m
and Missile Impact Prediction System.

ENGINEERING BEYOND THE EXPECTED

The Missile Impact Predictor is one-eighth the size and

was built at one-tenth the cost of previous' systems.

Ground support equipment matches the reliability built

into the "Thor." All combine to guarantee an effective

weapon for retaliation or „„.„,..
space exploration... PACKARD BELL ELECTRONIC

. i Technical Products Division
destination known. Tee

64 Fill in No. 33 on Subscriber Service Card.



New Products
* checkout equipment

CHART RECORDERS USE ADVANCED COMPONENTS

New circular chart recorder-con-

xollers, with either electric or pneu-

natic controls, have been introduced

jy the Daystrom-Weston Industrial Di-

vision of Daystrom, Inc.

The new circular chart recorders

mploy advanced components, such as

he division's recently developed D-Pak
ink, and other improved mechanisms
to provide greater instrument reli-

ability and service in process indus-

Iries," according to the company.
All models of the new recorder-

ontrollers feature the revolutionary

|

)-Pak constant voltage supply unit

j

zhich eliminates batteries, standard

i

ells, and standardizing mechanisms in

iotentiometers; interchangeable slide-

vires, easy replaceable range standards,

lug-in amplifiers, universal mountings,
ecessed indicator pointers to facilitate

jhart replacements; and rigidly sup-

iorted scales on back of the plate

ssembly to permit easy calibration and
idicator readings with the door open.

Pneumatic controls—in models 6836
otentiometer and 6856 Wheatstone
ridge—are available as universal con-

I 'oiler, proportional plus automatic re-

I :t, or proportional with automatic
I :set and derivative; proportional band
I djustability—2 to 300 per cent. The
roportional controller with reset, or
sset and derivative, is recommended
pr more complex processes with high
ppacity or where appreciable transfer

g and/ or dead-time is present.

Optional 4-position pneumatic trans-

sr switch—automatic, manual, test,

| id service—provides complete control
op flexibility (supply air at 20 psig;

Mitrolled air at three to 15 psig).
iping of the "flip switch" also provides
ue bumpless transfer since gage accu-
Icy is not a governing factor.

Electric controls—in models 6833
rtentiometer and 6853 Wheatstone
'idge—are available as contact type
wo-position or three-position) and

proportioning control with 5, 10, or
20 per cent proportional band.

The control mechanism is directly

coupled to the slidewire shaft, eliminat-

ing lag and backlash inherent with link-

age and cams. According to division

engineers, the unusual design of the

control mechanism eliminates chatter

due to vibration with even the narrow-
est differential and, being completely
enclosed, insures long trouble-free per-

formance under adverse atmospheric
conditions.

The new null-balancing type circu-

lar chart recorders are designed for a-c

operation only; 115 volts, 60 cycles;

or 115 volts, 50 cycles as specified;

accuracy of plus or minus 0.25 per cent
of span, or .025 mv. Design features
include 12-inch chart with full scale

pen travel of 4-5/8 inches; 33.86-inch
long, 320° concentric scale; large easily

read numerals; many standard calibra-

tion ranges for potentiometer or Wheat-
stone bridge; full-scale response time
of 5, 10, and 20 seconds; enclosed con-
nection terminals; and standard chart
speeds.

Fill in No. 123 on Subscriber Service Sard.

eta Instrument Makes
stem Error Bridge

With the Theta-Bridge the angular
isition of any synchro or resolver in-

cessibly located within a complex
stem can be directly measured with-
it any mechanical coupling. The only
nnection is via the electrical leads of
e synchro or resolver. Loading of
e system is avoided through use of
ry high impedance elements in Theta
strument Corp.'s new device. It is

also used to simulate a perfect synchro
or resolver input to a system. Three
dials display angular position digitally

to three decimal places over a 360°

range. The initial calibration to a par-

ticular system is accomplished without
the necessity for mechanical rotation

of any part of the system, and without
the necessity for adjusting the system
voltage excitation to an accurate level.

Specifications: Accuracy, 10 sec. of arc.

Readability, .001°. Size, 19 in. wide by
IOV2 in. high by 8 in. deep.

Fill in No. 124 on Subscriber Service Cord.

New Five-Channel Timer

Has Low Contact Bounce
An extremely accurate, fixed posi-

tion Interval Timer which limits con-
tact bounce to within a range of 50
to 300 microseconds has been devel-

oped by Western Design & Manufac-
turing Corp., Santa Barbara, California,

a division of U. S. Industries, Inc.

Currently utilized by two major
aircraft companies in aircraft and mis-

sile systems checkout under severe en-

vironmental conditions, this compact
electromechanical device is designed to

provide highly accurate switching

operations at precise time intervals for

electrical circuits. Timing cycles may
be as short as a second or as long as

several hours.

With up to five independent chan-

nels available in the standard unit,

events may be sequenced simultaneous-

ly or in a series, or in a combination of

both. On special order, the number of

channels may be increased to 10 as the

synchronous motor has ample torque

to handle the increased operating load.

The Western Design Timer, in ad-

dition to the synchronous motor, con-

sists of a unique cam and positive ac-

tion contact arrangement in which one
set of contacts makes the circuit and
the other set breaks the circuit. This

action sharply defines the start or fin-

ish of any pulse and is accomplished

by the use of abrupt discontinuities on
the cam surfaces which permit the trip-

ping points to be set precisely. The
speed of contact operation is inde-

pendent of the speed of rotation of the

cams.

This unique design reduces dura-

tion of contact bounce to an absolute

minimum. Total contact bounce on the

circuit make and break is so slight it

can be measured in microseconds, less

than 300 microseconds on make, and

less than 50 microseconds on break in

production line units.

Contacts are designed for a load

current of at least 0.5 amperes and

are capable of operating satisfactorily

with higher currents depending on the

type of circuits and duty cycle required.

Because of the synchronous drive

motors, the tolerance of the timing

pulses is held to ±1/5 of one percent

or ±10 milliseconds whichever is

greater. These tolerances are relative

to a 60 cycle or 400 cycle time base

accuracy.

A variable speed drive may be

used so that one channel of the output

pulses of the timer may be fed back

into a closed loop servo system which
will automatically synchronize the

timer function with an external process.

The Interval Timer is supplied to

operate at various input voltages on 60

cps and 400 cps alternating current

lines or on direct current. Diminutive

in size, the units are 5 inches long, with

a 2.2 inch diameter and weigh as little

as 1.5 lbs.

Fill in No. 125 on Subscriber Service Cord.
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RAUiU
SUPPLY
COMPANY

distributor

of electronics

to industry

offers you

all these

Texas Instruments
SEMICONDUCTORS

Philco
SEMICONDUCTORS

Motorola
SEMICONDUCTORS

the industry's

widest lines

off-the-shelf

at factory prices

for same day

or overnight

delivery

SEMICONDUCTOR CENTER
OF THE SOUTH

ASK RADIO
S U P P LY

COMPANY
3101 Fourth Ave., So.

Birmingham S, Alabama
PAIrlax 2-OB8S

331 Luckle St., N.W.
Atlanta 13, Georgia
JAckson 4-8477

Fill In No. 4 on Subscriber Service Card.
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. . . new products

Transistorized Tachometer

Goes on Market

To fill the need in industry for a

moderately priced indicating instru-

ment suitable for numerous applica-

tions, Kahn and Co. has developed and

put on the market their Transi-Tach

Transistorized Tachometer.

The Transi-Tach is available in

three basic models—for 19" rack panel

mounting, as a portable unit, or with

remote indicator. All models are self-

powered by a 9-volt battery, but can

also be used with 115 volts, 60 cycle

AC.
The Transi-Tach indicates the speed

of rotating shafts through the use of a

magnetic or other speed pickup. RPM
is read directly on a large meter scale

which can be calibrated in any speed

range desired with as many as 120

linear scale divisions. Speeds up to

60,000 rpm can be accurately meas-

ured. Zero suppression can be built

into the scale to enable scale expan-

sion within a desired speed range.

Since it is essentially a frequency

meter, the Transi-Tach can be supplied

as such for the measurement of audio

or ultrasonic frequencies. It may also

be adapted for use in conjunction with

any transducer which converts flows,

pressures or other physical forces into

electrical signals of variable frequen-

cies. Accuracy is plus or minus 2% of

full scale of the meter reading. The

proper transducer for each application

can be supplied by Kahn and Company.
Complete information is contained in

illustrated bulletin which is available

from Kahn and Company, Inc.

Fill in No. 126 on Subscriber Service Card.

Manometer Model TA

Has 25 Tubes

Dynametrics Model TA Tiltable

Manometer, Dynametrics Corp., is de-

signed for operation as either a stand-

ard vertical manometer or a slant tube

manometer at any selected angle from
11° to 90°. This mobile, backlighted

unit has 25 tubes mounted in a rigid

box frame. The frame is balanced in

precision line-bored pivots on the mo-

bile stand, and has a manual-locking

adjustment to fix the frame at any

desired angle between vertical and 11°

of horizontal. Slanting the bank in-

creases the sensitivity of fluid height

indication over smaller ranges and per-

mits a more accurate pressure measure-

ment. Zero register is accurate on all

tubes even at the greatest tilt angle.

When used as a standard vertical unit,

the Model TA retains all the favorable

characteristics of the Dynametrics mul-

tibank and multitube manometers.

All tubes are manifolded to a sin-i

gle, manually adjustable reservoir. Ail

vernier is provided for fine adjustmenti

at angles near the horizontal. To reduce

the quantity of fluid necessary, thei

pyrex tubes have a smaller than stand-j

ard bore. The accurate co-planar scale

sheet is backlighted for photography

and is graduated in inches and tenths

of inches. The stand is mounted on 4

swivel casters for mobility and has

built-in leveling jacks and level indicas

tor for precise set up after locating.

As in all other Dynametrics man-i

ometers, the Model TA can be

equipped, at slight extra cost, with c

metric scale, check valves, or otheii

standard accessories. One model of this

unit is standard: TA-25-60 (25 tubes:

60" scale height).

Fill in No. 127 on Subscriber Service Card.

Sun Electric Improves

Electric Power Absorber

An improved version of their veri

satile Electric Power Absorber is aril

nounced by Sun Electric Corporation

The unit is used extensively in aircraft

and missile testing systems applications

It is compact and has a low weigh,

factor in relation to power absorbtio«

and heat dissipation. 10 to 15 KV<

capacity is claimed for AC use and u]i

to 450 amperes at 30 volts DC.

New features include a frol;

mounting panel for stacking units 1

conserve space. Mounting panel is oni

13 inches square, overall length a;

proximately 18 inches and weight 1

to 20 pounds depending on capacit

A low temperature coefficient r

sistance ribbon within a slotted hou

ing is cooled by ambient air draw

through a cooling tube by an internal!

mounted fan and motor. The moti

may be operated as a part of the lost

or from an independent power sourci

The unit is easily wired and is full

protected against overload. Infinii

variable loading within the range

each unit can be achieved by the a

dition of a carbon pile or similar vj<

iable resistor.

Fill in No. 128 on Subscriber Service Card.



Creators of over 6,000 Precision Switches and Controls

presents . . A new panel concept that promises to

revolutionize monitoring or control

of Missiles and Rockets J

m

the asfromafic panel concept

"THE MOST EFFICIENT LINK
BETWEEN MIND AND MACHINES"
Consider These Obvious Advantages in Your Designing

OFFERS INSTANT VISUAL CONTROL WITH EXTREME ACCURACY
REDUCES HUMAN ERROR TO AN IMPROBABILITY
PROVIDES SIMPLIFICATION OF THE MOST COMPLEX OPERATION

•k ALLOWS REMARKABLE CONSERVATION OF VITAL SPACE
WITHSTANDS EXTREME LIMITS OF TESTING SPECIFICATIONS
APPLICATION POSSIBILITIES AS UNLIMITED AS THE IMAGINATION

BBSS i

r,

i

COUNTDOWN

38 n
7

Study the following specifications with your project in mind

ASTROMATIC DIVISION
Electrosnap Corporation
4218 West Lake Street, Chicago 24, Illinois



the asfromatic panel concept

W
This new concept in

panel techniques combines

the latest advances in scien-

tific, technological and psy-

chological achievements to

insure the highest possible de-

gree of efficiency and accuracy in

control or monitoring of equipment.

ENGINEERE

SHOCK AND ABUSE TOLERANT . . .

Laminated Fiberglas panel resists chipping,

shattering, crazing. Coefficient of expan-

sion identical to aluminum sub-assemblies

eliminates buckling under stress or extreme

cold or heat conditions.

LASTING LEGIBILITY. Exclusive

process Imbues color into Fiberglas . . .

resists wear-off of legend and diagram-

ming. Vivid colors actually photoprinted—

will not chip or scratch off. Meets all re-

quirements of MIL-P-7788 for Aircraft Cock-

pit Panel.

QUICK LAMP REPLACEMENT. ..Front

panel hinged for quick access to compo-

nents below, permitting 10-second bulb

change if necessary.

EASY TO ALTER . . . During prototyping

legend and schematic diagramming can be

easily changed to visualize any new find-

ings. Components under panel may be re-

located.

VERSATILITY OF DESIGN . . . The module concept of con-

struction makes the Astromatic panel technique extremely versatile.

WHATEVER ACTION YOU DESIRE TO VISUALIZE, ASTRO-
MATIC CAN SUBMIT A PANEL DESIGN TO SURPASS YOUR
EXPECTATIONS.

MAIL COUPON BELOW FOR ADDITIONAL TECHNICAL INFORMATION ... OR

PHONE ROBERT PROVART, TECHNICAL DIRECTOR COLLECT, VAN BUREN 6-3100

Astromatic Division, Electrosnap Corporation
4218 W. Lake Street, Chicago 24, Illinois

Gentlemen: Have your Design Engineer call for an appointment.

D Please count me in on any Symposium held in my area.

Name—

Company-

Address

City

by ELECTROSNAP
Ready now for tomorrow's

higher control requirements

HUMAN FACTOR

ENGINEERED

100% FLUSH PANEI Eliminates pro-

truding hardware . . . unless specified by

human engineering requirements. Switch-

ing functions may be recessed, flush, or

over-flush.

TRI-COLOR LIGHTS . . . Each light mod-

ule contains 3 separate bulbs and circuits

to permit triple indications such as GO,

NO-GO and CAUTION signalling.

CONCENTRATED GROUPING OF
CONTROLS... Multiple function of TRI-

LITE controls permits high component

density, saving from two to four times space

required by ordinary panel. Permits instant

visual recognition and action by —

operator, minimizing time-loss ( i

found in larger panels.

VERSATILE SWITCHING ... The

switching and indicating techniques are

specifically designed for maximum compat-

ibility with this advanced panel. Momen-

tary, positive feel and alternate action

switching is available.

LIMITLESS COLOR COMBINATIONS
. . The unique combination of TRILITES

plus multi-color photo printing of panel al-

lows unlimited color guidance, distinctly

identifiable even by color blind.

SCHEMATIC DIAGRAMMING . Photo

color printing of panel surface permits visual

schematic diagramming. Increases speed

and efficiency of operators and recognition

of system Indications. Reduces Indoctrina-

tion period for operator training. Eliminates

the written word.

ASTROMATIC
DIVISION
Electrosnap Corporation
4218 W. Lake Street, Chicago 24, Illinois

VAn Buren 6-3100, TWX CG-1400



Cross Index
• checkout equipment

XELEROMETERS 187

3APTERS 188

Lamp Socket 188

Phase 188

lARM SYSTEMS 189

j.ARMS, AUTO 190

/^METERS 190

/vlPLIFIERS 190

Audio Subminiatures 190

Booster 190

[Cathode Followers 190

jData Recording 190

'Decade, Audio 190

lifferential 190

irect Current 190

icrophone 190

onitoring RF 190

perational 190

'scilloscope 190

'eak Limiting 190

h>wer 190

?ower, Special Service 190

Stabilizing 190

Strain Gage 190

(Videband, Audio 190

Wideband, RF 190

ANALYSIS EQUIPMENT,
j ELECTRO-CHEMICAL 192

AjALYZERS 192

Vntenna Pattern 192

Kudio Amplifier 192

[ bable !" 192

Coincidence 192

I frystal 192

Dimensional 192

distortion 192

ilectro-Chemical 192

Engine 192

'requency 192

ignition 192

intermodulation 192

jlagnetic 192

ilicrowave 192

leutron Absorption 192

foise 192

hase 192

pectrum 192

pectrum, Nuclear 192

ransducer 192

ransistor 192

Ultrasonic 192

ANEMOMETERS 193

ANODES, METAL 193

ANTI-VIBRATION EQUIP-
MENT 195

BAROGRAPHS 197

BELTS, DIAL DRIVE 198

BEZELS 198

BINDING POSTS 198

BREADBOARD KITS, ELEC-
TRONIC 201

BRIDGES 202

CABINETS 203

Temperature Test 203

CABLE 203

Solid Dielectric 203

CABLE ASSEMBLIES,
THERMOCOUPLES 205

CALIBRATORS 205

Crystal 205

Frequency 205

Radar Devices 205

Radar Range 205

Sweep 205

Voltage 205

UHF 205

VSWR 205

CHECKER, CABLE 209

CLIPS 211

Test 211

CLOCKS, TIME 211

COILS, HIGH TEMPERATURE 2 1

2

COLLIMATORS 212

COLORIMETERS 213

COMPARATORS, AUTOMATIC
RESISTANCE 213

CONNECTORS 216

Rack & Panel 216

CONTROLS 217

Conductivity 217

Humidity 217

Inspection 217

CONTROLS, ALARM SYSTEM 219

COUNTERS 221

Geiger 221

A NEW
REPRINT

MISSILES AND ROCKETS

Now available

Vol. 1, 1956

Paper bound $20.00

Vol. 3, No. 1, Jan. 1958

Paper bound 4.00

Vol. 3, No. 2, Feb. 1958

Paper bound 4.00

Reprinted with the permission

of the original publisher

Please address orders to

Johnson Reprint

Corporation

111 Fifth Avenue

New York 3, New York

SIGHTED:

Missiles

and

Rockets

Classified

Page

Quick results are yours when
you buy, sell, or seek employ-

ment through the classified page

of MISSILES AND ROCKETS
Magazine. Reach about 30,000

top missile and rocket men.

Send your message today to

MISSILES & ROCKETS
1001 Vermont Avenue, N.W.,

Washington 5, D. C.
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. . . cross index

Impulse 221

Mechanical 221

DELAY LINES 225

Measurement & Test 225

DENSITOMETERS, ELEC-
TRONIC 225

DETECTION SYSTEMS 225

DETECTORS 225

Crack 225

Detonation 225

Explosive Gas 225

Flaw & Defect, Electronic . . 225

Impedance 225

Leak 225

Metal, Electronic 225

Monoxide 225

Null 225

Null, RF 225

Radiation 225

Radiation, Nuclear 225

Resistance 225

Vibration 225

Water Leak 225

LOOK TO
HAWS FOR SAFETY

EYE WASH / EYE-FACE WASH / DRENCH SHOWER

MODEL 8933

,
*.'.;

-
,

Only HAWS provides a complete line of eye-wash

and drench shower units - performance-proven

models to serve virtually any industrial and labora-

tory need! Instant water irrigation washes harmful

irritants from exposed areas for immediate first aid

before medical help arrives — or as a routine pre-

cautionary measure. HAWS will supply the equip-

ment that best fits your operation!

Model 8600: Fiberglass Decontamination Booth; Model
8930: Basic eye-wash fountain; Model 8950: Portable

eye-wash fountain; Model 8933: Basic eye- and face-wash
fountain; Model 8650: Walk-through decontamination
shower; Model 8935: Drench shower with eye-wash
combination.

- <y

—

6

1443 Fourth Street

Berkeley 10, California

EXPORT DEPT:

19 Columbus Avenue
San Francisco 11, California, U.S.

A

70

MODEL 86S0

Fill in No. 57 on Subscriber Service Card.

DIAGNOSTIC EQUIPMENT
COMPUTER 226

DIAL CRYSTALS 226

DIALS, COMPLETE 226

DIALS, INSTRUMENT 226

FILTERS 233

Measurement 233

FLOWMETERS, MASS RATE 236

GAUGES 239

Compression 239

Differential Pressure 239

Strain 239

Suction 239
j

Tension 239

1

Thickness, Electronic 239
]

Torque Pressure 239 i

Ultrasonic Thickness 239

GAUSSMETERS 239
\

HYDROMETERS 246
j

INDICATORS 248]

Capacitor Leakage 248

Data Display 248
;

Detonation Indicators &
Meters 248

jj

Deviation 248
j:

Dew Point 248
j

Dielectric Constant 248 i.

Dive Angle 248
j

Engine Synchronizer 248
j

Film Thickness 248
j

Fluid Conductivity 248 1

Fluid Flow, Electronic 248 I

Frequency 248 i

Fuel Flow Rate 248
;

Fuel Mixture 248

Liquid Level, Electronics .... 248|

Pressure 248
j:

Pulse Timer Riser 248
|

Radiation 248

»

Radiation, Nuclear 248
|

Recording Engine 248
|

Remote 248
[

Timing 248

Vacuum 248,

Vibration 2481

Volume 248
j

Weight 248

1

Wind Direction 248
'

INDUCTANCE SPECIALTIES,
MEASUREMENT 249,

INSPECTION EQUIPMENT . . 250
;

Fluorescent 250

Lighting 250
j

Magnetic 250
j

Optical 250 I

X-Ray 250

1

MACHMETERS 260 ;j

!



MAGNETIC ANALYSIS
EQUIPMENT

MEASURING EQUIPMENT,
VIBRATION

ANOMETERS

EASURING EQUIPMENT,
PRESSURE

MEASURING EQUIPMENT,
VSWR

VTEGOHMETERS, VACUUM
TUBE

METERS
Ammeter

Ammeter RF
Attenuation

Audio

Capacitance

Conductance

Counting Rate

Counting Rate, Nuclear ....

D Arsonval

Decibel

Deflection

Deviation

Distortion & Noise

Dosimeter

Dosimeter. Nuclear

Elapsed Time

Electrometer

Electronic Micrometer

Events-Per-Unit-Time

Flow

Flutter

Flux

FM Deviation

Footcandle

Frequency

Galvanometer

Grid Dip

Impedance

Industrial

Infrared

Intermodulation

Kilovolt

i Kilowatt

Light

!
Megohm

! Microfrarad

j

Microvolt

! Microwave

'Milliampere

I Millivolt

(Modulation

(Moisture, Electronic

Multimeter

Multiplier

INoise, Electrical Measurement

bhm

260

261

261

261

262

262

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

263

Output, Electrical Measure-

ment 263

Output, RF 263

Panel 263

Ph Meters, Recorders &
Comparators 263

Phase 263

Photoelectric Reflection 263

SS 10

SS11
The Guided Missiles

Manufactured in Mass Pro-

duction by NORD-AVIATION.

NORD AVIATION

Fill in No. S3

2 A 18 . RUE BERANGER
CHATILLON-H-BAGNEUX

SE INE

TEiLEiPH . ALESIA 57- 40
Subscriber Service Card.

«ounter^|

J^b^janced

Best quality, fine grain cast iron.

Rim and handles polished to high luster.

Center hole and hub faces true with rim,

alt to close tolerances to eliminate wobble

HAND WHEELS
Handles are revolving, solid or omitted. Available to stan-

dard sizes 4" to 12" dia. with plating, broaching or other

machining to your specification.

Soecialists for half a
centurv in supplying in-

dustry . . . BAIiCRANK
has the "know how" for

producing these acces-
sory items of finest

quality and high pre-
cision. Let BAI^CRA^
"handle" your job . .

You can free machines
and manpower for sale-

able production — and
cut costs, too. Choose
from many types and
sizes for immediate ship-
ment.

• balanced cranks

• compound rests

• clamping levers

STRAIGHT

machine HANDLES
Revolving handles turn on HARDENED steel

spindle with permanent graphite grease
lubrication permitting FASTER, EASIER ad-
justment by user. Machined from quality

BAR STEEL ground and POLISHED to a

smooth, high luster. Soft shank ends for

assembly. Wide range of standard sizes in

both revolving and solid types.

SEA

W
D

,

Y
Our NEW 1959;Catalog No. 1, Just off the pressXE

,<

Machine Tool Division

BALCRANK INC
13 Disney Street

Cincinnati 9, Ohio
U.S. A.

Fill In No. 54 on Subscriber Service Card.
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Power Output 263

Pressure 263

Pyrometer 263

Q 263

Radiation, Nuclear 263

Rate 263

Ratio 263

Recording 263

RF Power 263

Snap Around 263

Sound Level 263

Spectral 263

Standing Wave Radio 263

Tachometer 263

Tension 263

Thermocouple 263

Thermometer 263

Thrust 263

Time 263

Torque 263

Ultra-Violet 263

Vacuum Tube Volt 263

Vibrating Reed 263

Vibration 263

Viscosity, Electronic 263

Volt-Ohm, Electronic 263

Watt 263

Watt-Hour 263

Wave 263

MICROMETERS, ELEC-

TRONIC 264

MICRO-OHMMETERS 264

MIRRORS, INSPECTION 265

MIRRORS, SPECIAL PURPOSE 265

NUCLEAR 270

Analyzers, Coincidence 270

Analyzers, Neutron Absorption 270

Analyzers, Spectrum 270

Assemblies, Shield 270

Badges, Radiation 270

Counters 270

Crystals 270

Detectors 270

Indicators, Radiation 270

Meters, Dosimeter 270

Meters, Nuclear Radiation . . 270

Tubes, Scintillation 270

Tubes, Geiger Counter 270

PHASEMETERS 275

PICKUPS 275

Pressure 275

Temperature 275

Furnace Braze Stainless Alloys

To eliminate problems of distortion,

\

stress, oxidation, and porous welds

The advantages of stainless alloy brazing in dry
hydrogen or vacuum environment furnaces are
many. And the use of brazing for high-tempera-
ture service parts is growing just as fast as
potential users learn to design for it. We offer

technical design assistance to further the ac-

ceptance of this modern joining technique. Ten
years of pioneering this field, plus operating
three stainless processing plants, plus manu-
facturing our own Nicrobraz® brazing alloys,

fully qualifies us to give initial guidance to your
design crew in planning brazed stainless com-
ponents. Call TWinbrook 3-3800 in Detroit, or
write to find out how we might help you.

$6

72

STAINLESS PROCESSING DIVISION
WALL COLMONOY CORPORATION
19345 John R Street • Detroit 3, Michigan

There are Wall Colmonoy furnace plants in Detroit, Michigan;
Morrisville, Pennsylvania; and Montebello, California

Fill in No. 51 on Subscriber Service Card.

POTENTIOMETERS 27!

Absolute Pressure 27f

Differential Pressure 27f

PRESSURE INSTRUMENTS . . 28(

PYROMETERS, OPTICAL ... 28:

PYROMETERS, RADIATION . 28

PYROMETERS, RESISTANCE 28:

SWITCHES 30(

TACHOMETERS, ELEC-
TRONIC ffl

TIMERS 30

Automatic Cycle 30

Automatic Reset 30!

Automatic Sequence 30!

Clock Radio 30

Counting 30

Cycle 30:

Hour Counting 30

Impulse 30

Interval 30'

Motor Operated 30

Percentage 30?

Sequence 30?

Thermal 30

Welding, Electronic 30

WARNING UNITS, FUEL
PRESSURE 31

WARNING UNITS, TEMPER-
ATURE 31

Now Available

NUCLEAR EXPLOSIONS IN SPACE

by Prof. S. Fred Singer

the story behind

Project ARGUS

Reprints of this exclusive M/R report

are now available due to repeated rej

quests.

A series of four illustrated articles

combined, this important M/R speciSfl

contains scientific explanations of:

* project ARGUS
* creation of an artificial particle belti

* effect on manned space vehicles and

nuclear warheads

* effects on radar and long-range com-i

munications

* scientific techniques for detecting

such explosions

50 cents per copy
(bulk rates on request from published

missiles and rockets

1001 Vermont Ave., N.W.1

Washington, D.C.



GUIDANCE EQUIPMENT
Guidance equipment (electronic, inertial, optical)

determines where the missile is relative to where it

should be in order to hit its target, and subsequently
issues corrective instructions to the missile control

system. Guidance equipment also includes the con-
trol system that makes the missile change its

direction of flight: the fins, hydraulic, electrical or

mechanical circuitries, actuators, jetavators, jets, and
so on.



For MISSILES

ROCKETS
SPACECRAFT

AIRCRAFT

the A. W. HAYDON COMPANY
offers a complete line of

TIMING DEVICES

5N
^5

CURRENT

Tough & Tiny
Sub-Miniatures

Rugged & Reliable

Electronics

Time-Proven
Electro-mechanicals

.

"''HAH!

Stou

Repeat Cycle Timers
Time Delay Relays
Stop Clocks

Intervalometers

Coding Devices

REPEAT CYCLE TIMERS
— 3" long (Typical)— 6'A ounces basic— 1-8 switches (Standard)— Cycle Time 5 sec. to

90 Min.
-— Loads to 5 Amperes

Write for Bulletin
AWH RC 301

ELAPSED TIME INDICATORS
— Sub-Miniature — Hermetically Sealed

VA" Diameter — 2%" Long (max.)— 3 Watts maximum power— Digital or Dial Type— 60 cps & 400 cps models
cataloged— DC Models Available

-r-Meet MIL-E-5272A
MIL-M-7793B
Write tor Bulletin
AWH ET-602 describes
400 cps models
AWH ET-603 describes
60 cps models

c A L AND ELECTRONIC
SUB-MINIATURE ELECTRO-MECHANICAL

TIMING DEVICES

Features

Hermetically

Sealed Housings
1/4 Size

— Vi Weight C\
of Standard jj9|

Designs SJB
1 x 2

Cross-Section if
DC, 60 or 400 CPS
Meet MIL-E-5272A

TIME DELAY RELAY)

— 3" long (Typical— IVi ounces basl
— 1-3 switches (Standard— Time Delau

— 25 Sec. to 3 Hou|
Loads to 5 Ampenil

Write lor Bullitt!

AWH TD-SI

MINIATURE TIMING MOTOR)!
— Compact — High Performann,— 60 or 400 Cycle A
— 15/16" Diameter — 1 7/32" loiJ— Direct Curre>— 13/16" Diameter— 1 11/32" low— Submit problem statema

with motor requirements fi

recommendatioii

Miniature Series

ELECTRONIC TIME DELAY RELAYS

— 1 7/16" x 1 21/32" x VA" long— 1-4 SPDT contacts— Loads to 10 Amperes— Weight — only 6 ounces— 5'/2 Watts maximum
power
Write tor Bulletin
AWH TO-503

ALSO AVAILABLE
A Complete Line of
timing devices and
instruments for Military,
Commercial & Industrial

Applications

Write for specific literature or
complete catalog.

74

Features

Hermetically Sealed

Housings
Variety of Circuits

Temperature to 250 F

Vibration to

2000 cps, 15 g
Meet MIL-E-5272A

Unique Transistorized

RC Time Constant

network
Time Delays 50
MS to 120 sec.

Sub-Miniature Serif

— 31/32" x 1 3/liJ

x 2" long (max!— 1-2 SPDT contacl— Loads to 8 Amperl— Weight only 3 ounol
— 4 Watts maximum pow|

Write for Bulk*
AWH TD-SI'

231 A NORTH ELM STREET, WATERBURY 20, CONNECTICUT

CUSTOM DESIGN & MANUFACTURE OF ELECTRONIC AND ELECTRO- MECHANICAL TIMING DEVICE

;

Fill in No. 35 on Subscriber Service Cord.



New Products
• guidance equipment

IAGNETIC AMPLIFIER IS SMALL UNIT

A new Variable Output Magnetic

mplifier for aircraft and missile use

is been developed by the Vap-Air
eronautical Products Division of

ipor Heating Corporation, Chicago,

!. It is said to be the smallest in size

id weight of any unit of this type

ailable. It has an output of from
to 2000 watts.

The Variable Output Magnetic Am-
ifier can be used in many aircraft

d missile systems including wind-
ield temperature control, heater con-

)1, and motor speed control.

The advantage of the Variable Out-
t Magnetic Amplifier over the on-
:

type is the modulating output,

miniating power surges in the air-

ift or missile electrical system.

It also replaces three units normally

Jed in a system; the temperature
jntroller, power contactor, and the

insformer.

Combining the functions of these

its into a single control eliminates,

extra AN Connectors and harness

: tie them together, 2) moving elec-

j
:al contacts in the control box and
Jitactor, and 3) installing three units.

liniature Terminals Are

bsistant Welded
A new process has been developed

a Manger Electric Co. to meet the
tjminating requirements of subminia-
jje electronic assemblies. No longer
lijited to ready made terminals, ter-

nnations can now be designed to fit

!l assembly. These terminals can be
iibrely welded to wire as small as

AV.G. #32.

, _

Close tolerances are maintained and
lh flex life is assured. Engineering
se/ice is available to assist with any
spial terminating problems relating
toall types of electrical terminations.

I in No. 130 on Subscriber Service Cord.

The controller also offers fail-safe

features which will shut the controller

off in the event of loss of power, pick-

up short, or pickup open.

In addition, the Variable Output
Magnetic Amplifier has the ruggedness
which is characteristic of mag-amps.
The unit meets the requirements of

MIL-E-5272A, is adjustable over a

wide range, has the built-in reliability

which mag-amps offer, and features

extreme accuracy and repeatability of
operation in ambients of minus 65° to

200°F.
Fill in No. 129 on Subscriber Service Card.

Mouse Tails

Eliminate Clamps
The electronic package for Boeing

Airplane Co.'s IM-99 Bomarc inter-

ceptor missile utilizes a recently-devel-

oped "mouse tail" for securing wire
bundles to the chassis. These "mouse
tails" produced by Rubber Teck, Inc.,

are made of a tough rubber compound.
They are available in lengths from 1

to 4 inches, and are tapered at each
end. They are installed easily by pass-

ing one tapered end through a hole in

the chassis, looping the shank over the
wire bundle and inserting the other
tapered end through an adjacent hole.

When clinched up tight and the tension
relieved, expansion of the rubber holds
the "mouse tail" firmly in place.

A series of laboratory shake tests

has proved that these "mouse tails"

will hold firm under all environmental
conditions expected during the missile's

flight. Use of mouse tails eliminates the

need for clamps or waxed string ties.

As a result, both weight and a con-
siderable amount of manufacturing
time are saved. Rubber Teck has been
chosen to be the licensee for their

manufacture.
Fill in No. 131 on Subscriber Service Card.

Isolation System Protects

Delicate Units

Walter Kidde & Co., Inc.'s pneu-
matic vibration isolation system pro-

tects delicate units such as missile con-
trols, aircraft components, and sled test

instrumentation subjected to large and
rapid "g" load changes. The isolation

system accomplishes this by maintain-

ing its desired low natural frequency
while limiting relative displacement at

various load conditions. The system con-

sists of three independent sets of servo-

controlled gas springs, each set absorb-

ing a component of the vibrational and
acceleration loadings along one of three

mutually perpendicular axes.

Fill in No. 132 on Subscriber Service Card.

Centerstripped Leads

Permit Fast Assembly
Manger Electric Co. offers center-

stripping as one of its custom wire
processing services. The firm has de-

veloped equipment which removes the

insulation from stranded or solid con-

ductors of any gauge.

The stripped portion may be any
length from a minimum of 1/8" and
may be located at either regular or

irregular intervals throughout the

length of the wire. Leads can be cut,

end-stripped, and counter-stripped as

required, or they can be supplied in a

continuous coil.

Centerstripping is of particular in-

terest to manufacturers of products

where multiple banks of electrical

components have common terminating

points. One continuous centerstripped

wire can be used in place of two or

more single leads.

Fill in No. 133 on Subscriber Service Card.
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. . . new products

Circuit Breaker

Weighs Only 2.1 Oz.

A hermetically-sealed circuit break-
er of less than matchbox size has been
developed by Heinemann Electric Co.
of Trenton, New Jersey.

Called Model SM3, it is the first

of Heinemann's SM series of sub-mini-
ature breakers to go into production.
The SM series is aimed at applications
where small size and light weight are
demanded, and where stable perform-
ance under varying conditions of shock,
vibration, and ambient temperature is

vital.

A series-overload breaker, the SM3
is designed for operation at 110 volts

at either 60 or 400 cycles, or for 50
volts DC. It is available in ratings from
50 milliamps to 10 amperes. A choice
of two time delay curves is offered,

for fast or slow overload response, and
the breaker is also available with in-

stantaneous-trip response.

Since the SM3 combines magnetic
actuation with hydraulic time delay, its

current capacity and must-trip points
are free from ambient temperature

AIRCRAFT- TRAINED

MISSILE-MINDED

31 years experience in

aircraft engine parts

Headed fasteners in

heat-resistant metals

Laboratory-controlled

hardened and ground

precision parts

Assemblies

assemblies

and sub-

HAAS
HARTFORD MACHINE SCREW CO.

Division of Standard Screw Co.

HARTFORD 2, CONNECTICUT

Fill in No. 5 on Subscriber Service Card.

effects. The breaker will maintain its

125-percent must-trip point from -65°

to +125° Centigrade. No de-rating is

necessary for temperature or vibration.

The rugged, hermetically sealed con-
struction assures dependable operation
under severe environmental conditions.

Fill in No. 134 on Subscriber Service Card.

Magnetic Amplifier Is

New On-Off Type
Vap-Air Division, Vapor Heating

Corp., offers a new On-Off Type
Magnetic Amplifier Controller that is

claimed to be the smallest and lightest

unit of its type on the market today.

Encapsulated in epoxy, it can stand ex-

treme shock and vibration, yet is

smaller than a pack of cigarettes.

The controller has many applica-

tions in the aircraft and missile field,

among them, windshield temperature
control, heater control and overheat
warning.

Ruggedness and reliability are char-

acteristics of magnetic amplifiers. Other
features of this unit are adjustability

± 25°F. of control point, accuracy,
and repeatability of operation in ambi-
ents of minus 65° to 200°F. The am-
plifier meets requirements of MIL-E-
5272A.

There are several built-in-fail-safe

features which will shut the unit off in

case of 1) loss of power, 2) partial

or full pickup short, and 3) pickup
open.

Fill in No. 135 on Subscriber Service Card.

Bimetal Thermal Switch

Weighs V2 Ounce
Weighing Vi ounce, Control Pro-

ducts, Inc.'s "Button" switch is a high-

temperature bimetal thermal switct

which can be supplied with contacts!

for either close-on-rise or close-on-fal

,

in temperature. The switch can be sup-
jj

lied calibrated at a maximum of 600Tf
or down to a minimum of -20°F wittt

a possible close temperature tolerancef

of 2°F under laboratory conditions;

Temperature differential and repeat!

ability for a given switch is about 1°F|
An overshoot to 800°F or undershoo
to -100°F can be tolerated.

The switch can be mounted by lugs
'

soft soldered directly to, or recesses

into the surface to be controlled, thui

giving precise surface temperatur

measurement for applications such a
|

aircraft and airborne electric equip'

ment. It is available with single-wirt;

or two-wire construction.

Hermetically sealed (metal-to-glass]

it will meet the shock and vibratio

requirements of MIL-E-5272A Pre

cedure I. The lower portion of th

switch is %" in diameter and the uppe

portion is 25/32" to permit seating th

unit in a recessed mounting. The oveij

all height is %" including the glasf

seals and bushing.

Fill in No. 136 on Subscriber Service Card.

Price Electric Improves

Crystal-Can Style Relay

Price Electric Corp., Frederick, Mdf
haj announced a design improvemer|

in its Style 6 Crystal-Can-size relay t(

improve reliability. An internal bracta

has been added to support the relai

mechanism and position it relative 1

the header, reinforcing the can in thi

function.

This design change has not affectej

the basic simplicity of the design, whicj

does not require an armature hinf

pin and thus eliminates the need fc|

precision fitting of the armature hingi
j

The new bracket is said to impro\

uniformity and reliability of perforn

ance in vibration, shock, contact lif

and other environmental exposures.

Fill in No. 137 on Subscriber Service Cord.
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Cross Index
• guidance equipmentw m m ;-:

SORBERS
ACCUMULATORS
CTUATORS
Hydraulic

Linear

Pneumatic

|

Rotary

;DAPTERS
Battery

DHESTVES, METAL TO
METAL

^!R CONDITIONING EQUIP
MENT

XARMS, AUTO
fNICO
^TERNATORS
.LTIMETERS, RADIO &
RADAR

MPLIDYNES
ztfPLIFIERS
Antenna
Control

I
Cuing

Encapsulated

I Integrating

Line, Audio

I

Magnetic

Microwave
Mixing, RF
Noise-Suppressing

Operational

Photocell

Power
Printed Circuit

Servo

Transistor

Ultrasonic

Vibration Pickup
/JALYZERS
j Circuit

pifferential

Phase

Ipervo

(Transducer

Transistor

/jodes, graphite .......
wtenna feed systems .

4jtenna fittings &
accessories

Mjtenna tuning units .

l^JTENNAS
Direction Finding

/TENUATORS
j\udio

' jVIicrowave

(Precision

;rf & if
/ITITUDE
/JTOMATIC PILOT CON-
Itrol VALVES
/JTOMATIC PILOTS, ELEC-

! TRONIC

187

187

188

188

188

188

188

188

188

189

189

190

190

190

190

190

190

190

190

190

190

190

190

190

190
190

190

190

190

190

190

190

190

190

190

192

192

192

192

192

192

192

193

193

194

194
194

194

195

195

195

195
195

196

196

196

AUTOMATIC PILOTS,
HYDRAULIC 196

BALL LATCHES 197
BASES 197

Transistor 197
BATTERIES 197
Atomic 197

Mercury 197

Nickel Alkaline 197

Nickel-Cadmium 197
Nuclear 197
Silver 197

Silver Zinc 197
Transistor 197

BEARINGS 197
Ball Miniature 197
Jewel 197
Needle 197
Oiless 197
Rod End 197

Roller 198

Roller Taper 198

Self Aligning 198
Special Purpose 198

BELLOWS 198

BINDING POSTS 198

BRIDGES 202
Impedance 202
Inductance 202
Megohm 202
RF 202
Resistance 202
Self-Balancing 202
Standing Wave 202
Synchro 202

BRUSHES, MOTOR 202

BUSHINGS 202

CALLING SYSTEMS, SELEC-
TIVE, NAVIGATION 205

CAPACITOR SPECIALTIES
MEASUREMENT 206

CAPACITORS 206
Ceramic - 206
Ceramic Trimmer 206
Composition 206
Decade 206
Electrolytic 206
Feed-Through 206
Fixed 206
Gas-Filled 206
Glass 206
Hermetically Sealed 206
High Temperature 206
High Voltage 206
Industrial 206
Mica 206
Miniature 206
Mylar Dielectric 206
Neutralizing 206
OH 206
Piston 206
Plastic 206

Plastic Dielectric 206
Plug-In 206
Polystyrene Insulated 206
Porcelain 206
Precision 206
Pressure Types 206
Printed Circuit 206
Receiver Tuning 206
Silicone-Filled 206
Silvered Mica 206
Standard 206
Tantalum 206
Teflon, Dielectric 206
Temperature Compensated . . . 206
Transmitter Tuning 206
Transmitting 206
Vacuum Types 206
Variable 206

CASINGS 207
CROMATOGRAPHS 209
CHRONOGRAPHS 209
CHRONOMETERS 209
CHRONOSCOPES 209
CIRCUITS 210

Computer, Logic 210
Plated 210
Plug-In 210

CIRCUITS-PRINTED,
STAMPED, ETCHED 210

CLINOMETERS 211
CLIPS 211

Alligator 211
Crystal Diode 211

COIL ASSEMBLIES 211
COILS 212
AF Choke 212
Booster 212
Choke 212
Filter Choke 212
IF 212
Printed Circuit 212
RF Choke 212
RF Transmitting 212
Solenoid 212
Transducer 212

COLLECTOR RINGS 212
COMMUNICATIONS SYSTEM 213
COMPARATORS 213
COMPASSES 214

Electronic Gyro 214
Gyro 214
Magnetic 214
Radio 214
Remote Indicating 214

COMPUTERS 215
Analog 215
Course Line 215
Digital 215
Navigation 215
Offset Track 215
Storage, Electrostatic 215
Storage, Ferroelectric 215
Storage, Magnetic 215

CONNECTORS 216
Electric Subminiature 216
Miniature 216
Printed Circuit 216
Rack & Panel 216
RF 216

CONNECTORS, PRESSURIZED 217
CONTACTORS 217
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cross index

CONTROLS 217

Automatic Approach 217

Capacitance Operated 217

Machine Safety 217

Motors & Generators 217

Push-Pull 217

Radio Remote 217

Register 217

Remote, Antenna 217

Servo 217

Signal 217

Tension 217

Timing 217

Torque, Electronic 217

Voltage Regulator 218

Volume 218

CONVERTERS 220

COOLING SYSTEMS, ELEC-
TRONIC 221

COUPLING & PHASING
UNITS 222

CRYSTAL 223

Cartridges 223

Mounts 223

CRYSTALS 223

DAMPERS, CONTROL 224

DELAY LINES 225

Computer 225

Digital 225

Distributed-Constant Fixed . . 225

Distributed-Constant Variable 225

Lumped-Constant Fixed 225

Lumped-Constant Variable . . 225

Printed Circuit 225

DELAY NETWORKS 225

DEMODULATORS, COM-
PUTER 225

DESTRUCTORS & ASSO-
CIATED MECHANISMS . 225

DETECTORS 225

Magnetic 225

Scintillation 225

DIAL CRYSTALS 226

DIALS, COMPLETE 226

DIODES 227

DIRECTION FINDERS 227

DYNAMOMETERS 229

ENGINE CONTROL SYSTEMS 231

EXCITERS, FIELD 232

EXTENSIONS, SHAFT 232

FILMS, CAPACITOR 233

FILMS, PLASTIC FOR
WOUND INSULATION . . 233

FILTERS 233

Antenna 233

Audio 233

Band Elimination 233

Band Pass 233

Continuously Variable 233

Crystal 233

Electric Wave Section 233

High Pass 233

IF 233
Interference 233

Low Pass 233

Microwave
Noise Suppressing

Polarizing

RF s|
Radio
Radio Noise
Telemetering

UHF & VHF
Vacuum System

Variable Electronic

Vestigial Sideband

Wave Trap
FLANGES, MICROWAVE . . .

FLIGHT DIRECTORS
FLIGHT TERMINATION DE-

VICES
FREQUENCY METERS
GROUND LANDING SYS-

TEMS
GUIDANCE EQUIPMENT,

MISSILES
GUIDANCE SYSTEMS

Inertial

Infrared

Pilotless Aircraft

Radar
Radio
Stellar

GUIDED MISSILE TELE-
METERING

GYROS
Attitude

Directional

Free

23

23

23

23

23

23

23

23

23

23

23.

23

23

23

23

23

24

24

24

24

24

24

24

24

24

24,

24

24

24,

24

CUSTOM EXTRUSIONS
ROLL-FORMED SHAPES

AND SECONDARY OPERATIONS

WERNER Aluminum plays a vital role in the produc-
tion efficiency and sales success of such industries

as: aircraft— appliances— curtain walls— electrical

fixtures—furniture— railway coaches—storm doors
and windows— sliding door hardware— trailers—
trucks— buses—TV antenna tubing and masts.

WERNER extrusion and roll-forming services cover
all alloys including the High Duty alloys, RR57,
RR58 and RR257.

WERNER equipment includes heat-treating and fab-
ricating facilities as well as other secondary opera-
tions such as punching, drilling, riveting, cutting,

bending, welding. Every manufacturing phase from
coil or billet to finished part can be performed in

our own plant.

WERNER quality controls guarantee exact conform-
ance to critical dimension requirements and design
specifications.

WERNER experience, skill and versatility assure
prompt delivery to meet production schedules.

WERNER also manufactures a full line of UL ap-
proved aluminum stairway, span and
bridge scaffolds — stages— launching

fowers — ladders.

DEPT. MR-5
WRITE OR PHONE FOR FULL DETAILS

GREENVILLE, PA. • PHONE: GREENVILLE 1600 ERtlE

78 Fill In No. 55 en Subscriber Service Card.
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ROSCOPES
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h|rns, speaker projec-
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Detection Systems
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[^TRUMENTS, ELEC-
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mdiometers
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Calibrators

Circuit Linearity ....
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Comparators Voltage

ralvanometers

lagnetometers
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lilliammeters

Millivoltmeters
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atiometers
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I> TRUMENTS, ELECTRICAL
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251

251

251

251
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253
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Can Liner 253

Ceramic 253

Cord 253

Electric 253
Fabricated 253

Feed Through 253

Feeder Spreader 253

Fused Quartz 253

Glass Bonded Mica 253

HV Power Line 253

High Dielectric Paper 253
Laminated 253
Metallized Bushing 253

Mica 253
Molded 253

Plastic 253

Rods 253
Sheets 253
Shock 253

Shock & Vibration 253
Sleeve 253

Standoff 253
Strain 253

Test Clip 253
Thermal 253

Thermocouple 253

Tower 253

Transmitting Antenna 253
INTEGRATORS, ELEC-

TRONIC 253
INVERTERS 254
DC-AC 254

ION TRAPS 254
ISOLATORS. MICROWAVE . . 254
JACK PANEL ASSEMBLIES . 254
JEWELS, GLASS 255
JUNCTION BOXES & PANELS 255
JUNCTIONS. HYBRID,

MICROWAVE 255
KEYERS 255
KEYERS & COUPLERS 255

KEYS & CODING EQUIP-
MENT 255

KILOVOLTMETERS 255

LAMINATIONS, TRANS-
FORMER 256

LAMPS, INFRA-RED 256

LANDING AIDS, ELEC-
TRONIC 256

31 YEARS
OF ACKNOWLEDGED
PERFORMANCE IN

DEVELOPMENT AND
MANUFACTURE OF
HANDLING AND SUP-

PORT EOUIPMENT FOR
ASSURING RELIABLE

DELIVERY OF MILITARY

PRODUCTS

• Missile Shipping Containers

• Transit Containers

•AN Containers

• Ground Handling Equipment

• Shock and Vibration Controls

• Ground Support Equipment

• Electro-Mechanical Products

• Missile and Rocket Assemblies

• Fuel Tanks

• Polyurethane and Rubberized Hair

Cushioning

• Marine Equipment

• Experimental and Testing Facilities

MlRAX CHEMICAL PRODUCTS CORPORATION

ST. LOUIS 9, MO.METAL CONTAINER DIVISION

ELECTRO-MECHANICAL PRODUCTS DIVISION

Fill in No. 56 on Subscriber Service Card.

BLACK LIGHT Inspection for LOX/GOX Cleanliness

Learn details on lamps to use, colors to look for, operating

procedures

Meets Government Requirements

SMALLER SOURCE of ULTRA-VIOLET—PEN-RAY
for optical instrumentation, guidance control systems

Long-Lasting INVISIBLE INKS for Coding, Marking

For free information, write Dept. MG59

ULTRA-VIOLET PRODUCTS, INC.
San Gabriel, California

Fill in No. 57 on Subscriber Service Card.
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cross tndex

LENSES 257

LUGS, CABLE-ELECTRIC ... 259

MAGNETS, ELECTRO 261

MAGNETS, FOCUSING 261

MAGNETS, PERMANENT . . 261

MICROWAVE ACCESSORIES 265

MONITORS 267

MOTORS 267

Electric 267

Fluid 267

Fractional Hp 267
Hydraulic 267

Hysteresis 267

Instrument 267
Miniature 267

MULTIPLIERS 269

Crystal 269

Diode 269

Electronic 269

Frequency 269

Magnetic 269

Meter 269

Servo 269

NAVIGATION SYSTEMS 269

OMNIRANGE 271

OMNIRANGE RECEIVERS . . 271

OSCILLATORS 272
Audio 272
Audio Fork Controlled 272
Audio Frequency 272
Cavity 272
Code 272

Crystal 272

Grid Dip 272

Grip Dip—High Frequency &
VHF 272

Microwave 272

Oven Crystal Control 272

Pulse 272

Pushbutton 272

RF 272

Radio Frequency 272

Sweep 272

Tuning Fork 272

Ultra-Low Frequency 272

Ultrasonic 272

Video Pattern 272

Video Range 272

OSCILLOGRAPHS 272

OUTLETS, ANTENNA 272

PAINTS 273

PANEL BOARDS, ELECTRIC 273

PANELS 273

Fibre 273

Instrument 273

Jack 273

Receiver & Transmitter .... 273

Relay Rack 273

PARABOLAS, MICROWAVE . 274

PATCH CORDS, CON-
NECTORS 274

PATCH CORDS, STUDIO 274

PATCH PANELS 274

PERMEAMETERS, HIGH H . . 275

PERMEATERS, RF 275

PHOTO ETCHED COM-
PONENTS 275

from research/ design/ development and manufacturing

from PROPELLEX
A NEW
SOURCE OF
FLIGHT TESTED
COMPONENTS

serving as prime contractor to tne

U. S. Government and to the nation's

aircraft and missile manufacturers.

Engineers and scientists with vision and ability

are Invited to Investigate the opportunities at

Propellex. ———————
Fill in No. 58 on Subscriber Service Card

explosive bolts, frangible studsan Write today forH free booklet

describing our
NlOTtLLhX

fwmtieSi "This

is Propellex".

PILOTS, AUTOMATIC
PITOT TUBES
PLOTTERS, X-Y
PLUG-IN-CIRCUIT UNITS ..

PLUGS
Computer Board
Connector
Dehydrator

Expansion
Hardware
Metallic

Non-Metallic

Printed Circuit

Telephone
Terminal

PNEUMATIC CONTROLS &
SYSTEMS

POTENTIOMETER
TRIMMERS

POTENTIOMETERS
High Resistance

High Voltage

Induction

Linear & Non-Linear Precision

Carbon Film

Linear & Non-Linear Precision

Wire Wound
Metallic Film

Portable Instrument

Precision

Precision Auto-Transformer .

Precision Carbon Film

Printed Circuit

Rectilinear

Slidewire

POWER SUPPLIES
PRINTED CIRCUITS
PROBES

Crystal

High Frequency

High Voltage

Measurement
Microwave
Pitot Static

PULSATION CONTROL
RADAR, AIRBORNE
RADAR, PRECISION

APPROACH
RADAR, SURVEILLANCE . .

.

RADIO COMPASS INDI-
CATORS

RADIO DIRECTION FINDERS
RADIOSONDES
RADOMES
RECEIVERS
AM & FM Communication .

.

AM Fixed Frequency

Direction Finding, Navigation

Distance Measuring, Naviga-

tion

Diversity

FM
FM Multiplex

Fixed Frequency

Frequency Shift

Infra-Red Navigation

Microwave
Mobile
Portable & Mobile .

.

Radar
Radiation

2'

1
1
1
2'

2'

2'

1
t
i
i
2'

2'

2'

2'

i
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