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VACUUM

LAMINATED

MICROCIRCUITRY

Setting the pace in the field of evaporated film

technology, Servomechanisms, Inc.'s Research
Laboratory is developing a whole new concept
of component and subsystem design under
sponsorship by the U.S. Air Force, the Army
Signal Corps and the Office of Naval Research.
As a result of new materials research by SMI,

thin-film Magnetic, Conducting and Dielectric

elements which exhibit highly controllable
electrical and physical characteristics are being
produced now by high vacuum thermal evapora-
tion techniques utilizing electron bombardment.
These micro-miniaturized elements

improve system and component reli-

ability while providing a significant '""*'SB
reduction in size and weight. This,

plus the ability to withstand extreme
environmental exposure, makes them invaluable

in the design of digital computers, electronic

communications equipment, missile controls

and digital transducers for space vehicles, satel-

lites and other advanced systems.

New system analysis and design has pro-

gressed in step with these advances in materials

and techniques. SMI's Research Laboratory

would welcome the opportunity to discuss and

propose solutions to your microcircuitry and

advanced systems problems.

I mm i

GENERAL OFFICES
12SOO Aviation Boulevard, Hawthorne, Califor

SUBSYSTEMS DIVISION MECHATROL DIVISION SPECIAL PRODUCTS DIVISION
Hawthorne, California Westbury, L.I. , New York Hawthorne, California

RESEARCH LABORATORY
Goleta, California

The products of SMI are available in Canada and throughout the world through Servomechanisms (Canada) Limited, Toronto 75. Ontario



second in a series

THE MERGER

The legal act of merging two companies into one does not of itself

change the sum total of their capabilities. Thus, today the compe-

tence of the Ramo-Wooldridge Division for the development of

electronic systems for military and commercial applications is indis-

tinguishable from that of its predecessor organization, The Ramo-

Wooldridge Corporation, while the skills of the Thompson Products

group of divisions in the design and large-scale production of preci-

sion devices also remain unchanged. Soon, however, effects of the

merger will begin to appear. One early effect will be an important

addition of manufacturing strength to Ramo-Wooldridge programs,

several of which have passed out of development and are. in the

prototype or manufacturing phases. Conversely, the special skills

of Ramo-Wooldridge scientists and engineers in certain fields can

usefully supplement the services that the Thompson Products divi-

sions offer to their customers.

The formation of Thompson Ramo Wooldridge Inc. is intended

to provide an unusual capability for the development and produc-

tion of the complex electronic and mechanical devices and systems

required by today's expanding technology.

Thompson Ramo Wooldridge Inc.

Main Offices • Cleveland 17, Ohio

Los Angeles 45, California

DIVISIONS AND PRODUCTS

TAPCO: Missile and aircraft auxiliary power

systems, greund support systems, fuel systems,

pumps, accessories, hydraulic systems, pneu-

matic systems; electronic control systems,

microwave switches; frame structures, pressure

vessels. Jet engine compressor blades, rotors,

stators, and impellers; turbine buckets, rotors,

and stators; structural and fabricated compo-

nents. Rocket engine cases, nozzles and pumps.

Nuclear reactor control rods, pumps, access-

ories, and core structures. Precision investment

and continuous vacuum cast parts for aircraft,

missiles, jet and rocket engines. Vacuum cast

super-alloy ingot, billet and mill shapes.

RAMO-WOOLDRIDGE: Electronic reconnais-

sance and countermeasures systems, infrared

systems, analog and digital computers, air

navigation and traffic control, anti-submarine

warfare, electronic language translation, infor-

mation processing systems, nuclear energy

applications, missile electronics systems, ad-

vanced radio and wire line communications.

AUTOMOTIVE and INDUSTRIAL PRODUCTS:
Valves and associated parts for all types of

internal combustion engines. Steering linkages,

front wheel suspension ball joints, hydraulic

cylinders and pumps, cylinder sleeves, piston

rings. Truck retarders. Diesel engine turbo-

chargers. Rock drill bits and drill rods. Alloy

pistons for automotive and aircraft; impact

extrusions, permanent mold and die castings.

A wide variety of automotive replacement parts

distributed nationally and overseas through

7,000 distributors.

CONSUMER PRODUCTS: High fidelity amp-

lifiers; FM-AM radio tuners; magnetic tape

recorders; stereophonic sound systems, public

address and intercommunication systems. Tele-

vision cameras for industrial and broadcast

purposes; complete low-power television broad-

casting stations.

THE THOMPSON - RAM0-W00LDR4DGE
PRODUCTS CO.: Digital control computers

and associated equipment for automatic control

of industrial processes, data logging and com-

putation, pilot plant operation and process

research, test facility operation, and general

computational use.

PACIFIC SEMICONDUCTORS, INC.: Ger-

manium and silicon diodes and transistors, '

high voltage rectifiers, subminiature rectifiers,

voltage variable capacitors.

Number of employees: 22,000
Estimated 1958 Sales: $335,000,000
Plants in Los Angeles, Bell, Culver City and

Long Beach, California. Denver, Colorado.

Michigan City, Indiana. Cambridge,

Massachusetts. Warren and Portland, Michigan.

St. Louis, Manchester and Sullivan, Missouri.

Cleveland, Euclid, Willoughby, Minerva, and

Columbus, Ohio. Danville and Harrisburg,

Pennsylvania. Roanoke, Virginia. St. Catherines,

Ontario.
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HERE'S

PRACTICAL

HELP
ON YOUR

HIGH-

HEAT

NSULATIOI

PROBLEM

If you have a problem concerning high-heat protection of metal sur-

faces up to 4500°F, our Technical Service Department may be of

valuable service to you. This service goes far beyond data sheets

and specimens. Without cost or obligation, our engineers will analyze
your requirements and make specific recommendations based on cer-

tified performance data. If necessary, we will visit your plant to confer
with your engineers and study the problem first hand.

The practical answer to your problem could well be Flamemastic, a

remarkable insulation coating that protects ordinary metals to 4500°F.
Thoroughly proved in the torrid combustion chambers of high-production
missiles for over 4 years, Flamemastic has these outstanding properties:

Effective insulation from

-100°F. to 4500°F.

Fire resistant and

retardent.

Resists high tempera

ture gas erosion.

High abrasion and

impact resistance.

Fast, economical to

apply by spraying,

rolling or troweling.

Can be applied to all

ferrous or non-ferrous

metals.

Resists acids, alkalis,

bleaches, oxidizing

agents.

Excellent adhesion.

Inhibits corrosion.

Eliminates condensation.

Weatherproof.

Lightweight.

Flexible.

Relatively inexpensive.

Write us today, outlining your problem, and we'll go right to work on it.

FLAMEMASTIC
DYNA-THERM CHEMICAL CORP.C'ome* Ideal Chemical Products, Inc.)
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There is no substitute for

EXPERIENi
when it comes to producing motors for

the aircraft and missile field

For supersonic aircraft applications. .71

HP DC motor, 7600 rpm continuous duty,

24 volt. For pump drive. Weight: 6.5 lbs.

Meets MIL-SPEC M-8609.

Type D-1086

For missile applications. 9 HP DC motor,

12,000 rpm intermittent duty, 56 volt,

explosion proof. Weight: 14.75 lbs. Meets
MIL-SPEC M-8609.

Type D-978

For missile applications. Tested success*

fully at over 200,000 ft. altitude, this

Vi HP, 27 volt DC motor (ranges 24 to 32
volts) delivers 12,000 rpm, weighs 2.75

lbs, has radio noise filter, is explosion

proof. Built for high shock and vibration

loading. Meets MIL-SPEC M-8609.

Type D-632

For fan, blower, pump applications. Only

6V2" x 2Va", weight 23% ounces, deliv-

ers 50 watts continuous duty at 7500
rpm. Long life. Small motor wound for

28 volt DC, or 110 volt AC or DC. Meets
MIL-SPEC M-8609.

Lere are eight special motors for

eight different applications designed

and produced by EEMC0 for eight man-

ufacturers of aircraft and missiles, and

for related applications. Note the per-

formance details for each: ratio of high

output to size and weight.

EEMC0 has designed and produced

special motors for thousands of various

applications in aircraft and missiles

during the past 17 years. This is proof

of EEMCO's unparalleled capabilities as

a specialist in the production of high

precision motors.

No matter what your problem may

be in powering components for aircraft

and missiles EEMCO has had experi-

ence that can help you. Your inquiry

is invited.

Type D-1068

For missile applications. 2.75 HP AC
motor, 3140 rpm at gear box, continuous

duty, 200 volt, 400 cycle, 3 phase. Power
factor: 83%. Overall efficiency: 76%.
Weight: 11.25 lbs. Meets MIL-SPEC
M-7969A (ASG).

For ultracentrifuge application. lVz HP
AC motor, 12,000 rpm continuous duty,

115 volt, 60 cycle, single phase, fan

cooled. Weight: 12 lbs.

-1025

For motor truck turbine engine applica

tions. Starter-generator, weight 14.5 lbs

As starter: breakaway torque 220 in-lbs

terminal voltage of 20 volts. As gener

ator: 40 amps continuously with inter

mittent peaks up to 80 amps at 28 volts.

Type C-1874

For actuator applications. 400 cycle, 3
phase AC motor and clutch. Intermittent

duty, 12,000 rpm on 200 volts, 650
watts output. Weight: 4.5 lbs. Meets
MIL-SPEC M-7969A (ASG).

EEM Co)) ELECTRICAL ENGINEERING & MANUFACTURING CORP.
4612 West Jefferson Boulevard, Los Angeles 16, California— Telephone REpublic 3-0151

DESIGNERS AND PRODUCERS OF HIGH PRECISION MOTORS, ACTUATORS, AND RELATED EQUIPMENT ... EXCLUSIVELY!

E-59-2

Orel* No. 2 en Subscriber Sarvlc* Card.
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missile

week Washington countdown

New House Space Chairman . . .

will be Rep. Overtcm Brooks CD-
La.) presently second-ranking member of the

House Armed Services Committee. Brooks
will replace Rep. John McCormack (D-Mass.)

the House Democratic Majority Leader, who
has decided to step down.

Three months after . . .

organization of NASA, the nation

still has no long-range space program, Dr. T.

Keith Glennan, head of the civilian space

agency, has announced publicly.

Navy and Army are up, AF down . . .

according to best estimates as to

how FY 1960 defense budget will be divided

among the three services. Compared with cur-

rent budget, Navy will get an increase of

about $300 million, Army will get about $300
million less. The $40.9 billion budget will be
divided approximately as follows: Air Force,

$18.6 billion; Navy, $11.8 billion; and Army,
$9.3 billion; with an additional $1.2 billion

for the Office of the Secretary of Defense.

Congress added $1 billion to FY 1959, but the

Administration has decided to hold nearly

all of it until July 1, thus holding down cur-

rent expenditures and the 1960 budget.

Congressional opposition . . .

already is shaping up against the

Administration's proposed budget. Senate

Leader Lyndon Johnson of Texas, has criti-

cized it and the nation's space programs.

He said there is no "substantial increase" in

defense funds, and "we're not going farther,

faster" in military and space programs.

Four more Polaris subs ordered . . .

just before New Year's (bringing

the total to nine) will use up some of this

additional money provided by Congress, but

very little of the $600 million unfrozen will

be spent before July 1. First warheads are

expected to have a nuclear warhead equal to

about 300,000 tons of TNT, and later models

to equal a million tons of TNT.

Does Macy tell Gimbel's? . . .

contractors working on the WS-
199 recently prepared press releases on the

project. AF approved, but they were stopped

cold when they hit Missile Boss Holaday's

office. Reason: he reportedly didn't know an
air-launched IRBM project was in the works
by Air Force.

RAND is denying . . .

a statement semi-officially attri-

buted to it that Russia will have 300 ICBMs
within 18 months. Not its statement, belief

or position, RAND says.

Ubiquitous Murray Snyder . . .

DOD's assistant secretary for pub-
lic affairs, was first to move under reorganiza-

tion directive. He informed services he was
taking over direction and guidance of public

affairs for the unified and specified commands,
with direct communications thereto, and im-

mediately called "the first world-wide unified

and specified command information confer-

ence for Jan. 12-13." Snyder has not yet

replied to service queries if he intended con-

trolling release of all command information

down to such things as military police inci-

dents, aircraft accidents and supervising base

histories.

First Thor squadron . . .

in England will be operationally

ready in February, according to Maj. Gen.
Bernard Schriever. Thor is 50% reliable now,
he added, will soon be 80-90% reliable. Atlas

will be operational by mid- 1959, he said.

Navy is still boiling . . .

mad about cancellation of the

Regulus II program. At a budget meeting of

all service chiefs, Navy was told it had to

cut, and cut in big chunks. All longer range

air-breathing missiles, it was jointly agreed,

would go. Navy reluctantly put the axe to

Regulus assuming the across-the-board under-

standing would prevail. Realizing an interim

weapon is needed until Polaris, WS-199 or

some comparable system is ready, DOD re-

portedly then threw additional money to con-

tinue the Mace. The decision in favor of

Mace, according to one source, was made
solely because Mace operates at a higher

altitude. The Navy's $200 million cut was

split down the middle in killing the Seamaster

program and the Regulus II systems.
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This missile component is typical of

structures now in production.
AERONCA
brazed stainless steel

structures

Working with existing fully-integrated facilities, Aeronca is

producing and delivering a variety of brazed honeycomb
sandwich components for aircraft and missiles. Flat, wedged,

conic, contoured and compound curved configurations are

produced daily by specialists in high-temperature structures.

Aeronca ... a pioneer in stainless steel honeycomb de-

velopment ... is capable of designing, developing and

producing any major airframe or missile component involv-

ing honeycomb sandwiches.

A technical team is available, on written request, to make
specific presentations on Aeronca's facilities for high-tem-

perature air weapon structures. Write today for additional

information.

manufacturing corporation

1716 Germantown Ro d Middletown, Ohio Expansion of our operations has created

openings for additional senior engineers.

Write to Mr. L. C. Wolfe, Chief Engineer.

Circle No. 3 on Subscriber Service Card. missiles and rockets, January 1 2, 1 959



industry countdown

New Polaris submarine . . .

to be built by General Dynamics,

will be 5600 tons heavier than earlier models

of the nuclear-powered submarine. Sub, with

a price tag of $105 million, has been designed

from the hull up to carry missiles. Advanced
design work and parts procurement has been

in progress for some time.

Army awarded Martin . . .

a $54 million contract to continue

R&D of the Pershing. Martin will provide

engineering, research, laboratory and testing

facilities and a support system for develop-

ment of the second-generation weapon at its

Orlando facility. Pershing is a combined in-

dustry-military development concept. Engine

tests have been made.

Lunar probe instrumentation . . .

developer, NOTS China Lake, has

achieved remarkable successes in the space

work assigned to it. The group is also part

of the development team for the ARPA navi-

gational satellite.

Army awarded Sperry . . .

an additional $22-million contract

for continued development of the Sergeant.

Work on the 30-inch diameter solid propellant

missile will be done at the Utah plant. $13-

million is for production of missiles for test-

ing purposes, and $9-million for R&D.

Hawk production in Germany . . .

will probably involve the elec-

tronic equipment for the missile while other

hardware production will be the responsibility

of France and Italy, if the planned NATO
program is realized. Germans are highly in-

terested in the British Bristol Bloodhound
SAM for part of their air defense system.

Satellite mail delivery . . .

anywhere on the globe is under

study by RCA. Brig. Gen. David Sarnoff,

chairman of the board, reported that detailed

studies have been made of possible uses of

a satellite as an orbital post office for space

mail delivery between the U.S. and Europe.

Grumman, Republic and Fairchild . . .

will work together whenever ad-

visable on new astronautics projects to pro-

vide inter-exchange of compatible resources.

The companies will collaborate on proposals

for missile and space projects with ARPA
and NASA.

Fairchild is slashed again . . .

with cancellation of the develop-
ment of the J83 high thrust-to-weight ratio

turbo-jet engine. It was originally slated

for the Goose surface-to-surface long-range

decoy missile that was cancelled last month.
Fairchild plans to lay off more than 2000 em-
ployees.

Battery of Lacrosse missiles . . .

has been selected by the Canadian
Army as a part of a new modernization pro-

gram. The battery, including four launchers,

associated fire-control equipment, and 12 mis-

siles, initially will cost an estimated $1,198,000.

Recurring annual cost; to replace missiles used

in training will be $360,000.

Hercules Powder Co. . . .

has completed negotiations for

purchase of the Young Development Labs of

Rocky Hill, N.J., a manufacturer of filament-

wound, glass-fiber-reinforced plastic materials.

Young Development has worked with Hercules

for many years supplying motor hardware for

solid propellant rockets.

Martin has set up a new corporate

office . .

.

Manager of Electronics Require-

ments, for coordinating future missile business.

$10.5 million expansion . . .

program of Ramo-Wooldridge, a

division of Thompson-Ramo-Wooldridge inc.

will be on a 90-acre site in Canoga Park, Calif.

First six units are to be completed late this

year.

Merger is planned . . .

between Texas Instruments Inc.

and Metals and Controls Corp. of Attleboro,

Mass., on an exchange-of-stock basis.
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EXPANDING THE FRONTIERS OF SPACE TECHNOLOGY

Lockheed capabilities in thermodynamics and gas

dynamics are unsurpassed in private industry. Basic

work is being performed on problems relating to mis-

siles and spacecraft under simulated conditions of

upper atmosphere and outer space. Studies include:

boundary layer flow and heat transfer; cooling and

insulation; thermodynamic instrumentation for flight

test; design of rocket motor controls and nozzle

structures; re-entry thermal protection; materials

specification; and thermal environments of electronic,

mechanical and hydraulic equipment. Also under study

are new methods and improved techniques of thin film

thermometry, measurements of dissociation and combi-

nation of nitric oxide and high-speed shock wave flows.

Equipment includes the fastest wind tunnel in indus-

try, fired by 20 million kilowatts; a hydromagnetic

tube which produces velocities of over Mach 250 and
temperatures approaching 500,000°K; a "hotshot" tun-

nel for shock wave, gas and heat studies, capable of

velocities of 16,500 mph and temperatures above
1 2,000° F; and a ballistic range on which projectiles

are fired at speeds up to 20,000 ft/sec.

Scientists and engineers of outstanding talent and
inquiring mind are invited to join us in the nation's

most interesting and challenging basic research pro-

grams. Write: Research and Development Staff, Dept.

AA-29, 962 W. El Camino Real, Sunnyvale, California,

or 7701 Woodley Ave., Van Nuys, California. For the

convenience of those living in the East and Midwest,

offices are maintained at Suite 745, 405 Lexington

Ave., New York 17, New York, and Suite 300, 840 No.
Michigan Ave., Chicago 11, Illinois.

"The organization that contributed most in the past year to the advancement of the

art of missiles and astronautics." national missile industry conference award

Lockhet MISSILE SYSTEMS DIVISION
I SUNNYVALE, PALO ALTO. VAN NUYS,

SANTA CRUZ, SANTA MARIA, CALIF0*

CAPE CANAVERAL. FLORIDA

ALAMOGORDO, NEW MEXICO
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WIDE RANGE HETERODYNE FREQUENCY METER
Divco-Wayne Electronics

Model 1021 Heterodyne
Frequency Meter Advantages

Broadest RF Spectrum:
125KC to 1000MC ... a range normally requiring

three separate meters.

Accuracy:
.005% overall frequency.

RF output:
100 microvolts on all calibrated fundamentals.
50 microvolts on all calibrated harmonics.

Field or laboratory operation:
Ruggedly built for battery or 115/230 volt 50-450

cps power supply ... for operation in field or lab.

Calibration data:
Accurate calibration data supplied for 5000 dial

readings . . . allowing unskilled operators to make
accurate measurements.

Temperature conditioned:
Each meter conditioned in Tenney environment
chamber at temperature extremes for conditions

under which it will actually operate.

Low cost:
Priced below many meters with narrow RF
spectrums.

The Divco-Wayne Electronics 1021 frequency meter works

equally well in the laboratory or out in the field. It's the

only wide range meter covering the entire range of 125KC
to 1000MC. Widely used in missile work, radar, communica-

tions, or for any laboratory work in frequency determination

or as a signal source. Fully illustrated and described in new
bulletin DW-102. For your free copy, write Divco-Wayne

Electronics, 9701 Reading Road, Cincinnati 15, Ohio.

A Division of the Divco-Wayne Corporation

DESIGNERS • ENGINEERS • MANUFACTURERS
Custom-built precision mechanical, electro-mechanical and electronic equipment for industry and defense
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Write for Vickers
CIRCUITOOL, a
handy plastic tem-
plate and manual
that speeds the
drawing of hydrau-
lic circuits by using

JIC symbols. Sent
only when requested
on company letter-

head.——

—

specify fast, accurate, hydraulic "packaged" drives by VkkIrI,

Faster motion — the fastest acceleration, de-
celeration and reversal ofanypower transmission.

Instantaneous power— in less than 30 milli-

seconds the pump end can be stroked from zero
to maximum displacement.

Stepless speed adjustment— a wide range
of speed adjustments to meet the most exacting
design requirements.

Ultra fine control — missile launchers have
been elevated and trained with exceptional ac-

curacies down to speeds approaching zero.

High power gain — low milliwatt signal

easily controls hundreds of horsepower.

Narrow deadband— narrower than any other
high horsepower drive.

Compact — more power per unit of bulk or
weight. Pump and motor can be mounted over
and under, side by side, in line or with shafts
at any angle.

Save time! See Vickers first! At Vickers you get
the benefit of the most comprehensive line of

I

hydraulic components and power packages —
an extensive staff of experienced hydraulic en-i

gineers — fifty years of experience with hy-'

draulics for ordnance needs.

Phone, wire or wriie for detailed information or a visit by one of our application engineers

.

MO-213

VICKERS INCORPORATED | Hydraulic Products

DIVISION OF SPERRY RAND CORPORATION I for Marine

Marine and Ordnance Department I and Ground Defense

WAT ekbury 20, Connecticut I Applications
DISTRICT SALES OFFICES: DETROIT, MICH. • EL SEGUNDO, CALIF. • MEDIA, PA. • SEATTLE, WASH. • WASHINGTON, D. C
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Congress Set for Renegotiation Fight

Industry groups press for elimination

of 17-year-old Act labeled costly and
discriminatory. But they will settle for

relaxation of objectionable features.

Pentagon dislikes system but can't say
so publicly. Saltonstall bill would ex-

empt many contracts and boost incen-

tive for manufacturers.

by E. £. Halmos

Washington—Sen. Leverett Salt-

nstall (R. Mass.) is expected soon to

ltroduce a bill aimed at loosening

ome of the most unpopular controls of

le World War II-born Renegotiation

ict.

A stiff battle is already shaping

p, even though Congress has only

ecently opened its doors for new busi-

ess. Already U.S. industry forces have
een meeting together and with their

Hies on Capitol Hill to map strategy.

Saltonstall, a member of the Senate

.rmed Services Committee, is readying

tgislation which would exempt from
negotiation

:

1. Any contracts (or procurement)
itered into after formal advertisement

>r bids;

2. Contracts entered into after

ampetitive negotiations;

3. Contracts which include in-

mtive clauses.

Near the end of the 85th Congress,

st summer, industry—with missile

lanufacturers playing an i mportant
irt—won a minor victory by getting

ongress to extend the Renegotiation

ct by only six months, instead of the

ro years originally proposed.

Congress promised to make an ex-

lustive study of the 18-year-old law,

:fore considering new legislation this

:ar. Hearings may get underway by
1 end of this month.
The issue:

Industry concerned with defense

—

id that cuts a broad swath through
le entire U.S. industrial community

—

els that renegotiation is a wartime
easure that has become, in peacetime,
Jthing more than a retroactive tax.

'orse, it feels that renegotiation now
itually deters efficient production,

duces incentive, and in fact makes
:fense more and more costly to the

merican taxpayer. Worse still, it sees

ie law being used as a broadsword

to enforce the power of government
agencies over the U.S. economy.

Spearheading the proponents of

the law is the Renegotiation Board
itself, headed by Thomas Coggeshall,

which feels that the law is a guarantee

against excessive profits by industry

at the taxpayers' expense.

The armed forces themselves

—

beneficiaries or victims of the system

—

are in the middle, and trying carefully

to steer a course that will antagonize

no one. Privately, government contract-

ing officers feel that the law is now,
in effect, a criticism of their own

I

—

The Controversy in Brief—

]

• Renegotiation began . . .

in 1941 when the U.S. was in a

hurry for war materials. Congress

passed the act as a safeguard against

exorbitant profits. It has been in

effect since, except for 1946-47, but

is slated to die this year. The Re-

negotiation Board may approve

profits or require manufacturers to

return part of them. There's no ap-

peal except to Tax Court.

• Proponents claim . . .

the law is needed to prevent ex-

cess profits at the taxpayer's expense.

• Industry complains . . .

the present set-up ties up profits

pending Board rulings, hits at in-

centive, hurts small business.

• Unhappy Pentagon . . .

contract negotiators feel the sys-

tem reflects on their competence.

• Opponents contends . . .

industry and government now
have the know-how to set fair and
accurate prices; the government has

other safeguards against excess profits

anyway, and more incentive would
benefit both industry and taxpayer.

• Likely outcome . . .

is a compromise—not wiping out

the law but creating exemptions.

abilities. The need for renegotiation

implies, they feel, that the men who
made the original contracts weren't

competent to obtain fair prices from
the contractors.

The fact is that industry doesn't

expect to achieve a complete knockout,

although the expressed aim of its

actions before Congress is the complete

elimination of the Renegotiation Act.

Actually, industry will be satisfied this

year if it can succeed in easing the

act's provisions to allow more freedom.

• What is it?—The whole question

of renegotiation is one that is only

hazily understood by the general pub-

lic, and it is even hazy to many in-

dustrial people who are affected by it.

Briefly, its history goes back to 1941,

when—under the stress of wartime

conditions—the U.S. government found

it necessary to enter into thousands of

contracts for war materials in great

haste. There was no time for careful

negotiation, estimating or studying of

previous experience in producing these

items. In fact, there was no experience

at all in manufacturing some of the

items. In other cases, the nature of the

procurement was so secret—and the

need for speed so great—that it would
have been impossible to advertise for

public bidding.

Congress, worried by the possibility

of exorbitant profits under this stress,

passed the Renegotiation Act. It was
actually a provision for an open con-

tract—for re-examination at a later

date of the actual costs of producing

the item in question, and readjusting

the price paid by the Government for

the item, if it was found that the

original estimates were out of line.

What happens is this: At the end
of his fiscal year, the defense con-

tractor who has handled $1 million

or more of defense business must sub-

mit to a district Renegotiation Board
(now located in New York, Chicago
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and Los Angeles) a complete and

complex statement, reporting and

justifying his earnings and the prices

charged. The regional board reviews

these figures, makes a ruling as to

whether the profits shown are reason-

able, or whether the manufacturer must

return some of his profits to the gov-

ernment. Regional board actions are

subject to review of a Statutory Board,

headquartered in Washington, under

Mr. Coggeshall's chairmanship.

The Statutory Board's actions can

be appealed—but only to the Tax Court,

whose decisions, in turn, cannot be

appealed to regular civil courts.

The law was in effect continuously

from 1941 through 1945, lapsed from
1946 to 1947, then was reinstated and
has been in effect since 1948.

• Long time no pay—The whole

process of submission of evidence,

board review and decision and final

determination has seldom taken less

than two years, and more normally has

taken up to four years.

Here is one of industry's major
complaints. This long-drawn-out pro-

cess has meant, in real terms, that

profits earned in any one year must
virtually be segregated for a period of

two to four years ahead, because the

workings of renegotiation may result

in the manufacturer having to return

all or part of the money.

As a result, money that would be

plowed back into the business, to im-

prove facilities or be devoted to re-

search, or that might be returned to

investors as dividends, is frozen until

the slow grinding of government
machinery frees it. Worse still, the

profit may not even exist—the govern-

ment may take it all back.

In the years 1952-1954, as one
example, Boeing had to refund a total

of $27.5 million of its total earnings

as result of decisions of the renego-

tiation board.

• No incentive?—Probably most
aggravating point to manufacturers

—

and to the armed services—is the fact

that incentives for efficient work are

apparently meaningless in the light of

renegotiation provisions.

For example, many of the contracts

entered into by the government agen-

cies provide an incentive for manu-
facturers, if they can produce the item

at better than the agreed-upon costs.

For example, a manufacturer, after

negotiation and careful consideration

of his costs, may agree to produce an

electronics item for, say $120 each.

If he is very efficient, watches his

operations and his costs, he may be
able to produce the item for, say $100.

His contract with the government en-

Atlas Antenna

RADIQUAD ANTENNAS are being

used to send and receive messages from

the Atlas satellite at strategic spots

around the U.S. Built for the Army
Signal Corps by Radiation, Inc., of Mel-

bourne, Fla., this antenna will transmit

and receive to separate telemetry and

message channels simultaneously.

courages him to do this—it offers him
20% of the savings he effects as his

reward for efficiency. The government,

in turn, benefits to the tune of 80%
of the savings.

However, provisions of these in-

centive-type contracts limit his actual

total profit on the item to 12%. And
then, renegotiation some years later

may force him to give up the incentive

earnings—as has happened on several

occasions.

The result, say industry proponents,

is that there is no incentive to produce
more efficiently. If you agree to pro-

duce an item for $120, see to it that

it does in fact cost that much. Then
you can collect—with some certainty

—

the profit you've figured, without so

much chance of losing it all.

• Small business hurt?—Another
result, say industry people, is damage
to small operators. And the missile

field, in particular, is largely made up
of small operators.

Reason: One of the criteria for

determining whether a profit has been

excessive is the net worth of the prime

contractor—how much he has invested

in physical plant and equipment.

Thus it might pay a prime con-

tractor to acquire plant and equipment

to do work that he might otherwise

let out of his shop on subcontract.

Every bit of equipment he himself

owns is countable as part of his net

worth. So he may save on the rene-

gotiation consequences if he does more
work himself, even if it is uneconomic
from any other viewpoint for him to

do such work.

A second reason is of course

obvious: If the prime has trouble col-

lecting his money, the subcontractoiil

must wait that much longer for hid

share—or at least his payments are

uncertain.

From the viewpoint of the armed;

services, there is another serious point;'

If renegotiation is necessary now, i]

means in effect that the contracting:

officers are considered to be incom-i

petent. If they can't be trusted to sign]

contracts and negotiate contracts tha*<j

will produce the best possible results!

at lowest cost for the government, then

renegotiation is necessary.

• Answers—Industry in general—

and the Aircraft Industries Association;

the Electronics Industries Association!

and the U.S. Chamber of Commerce
have spearheaded the attack—makesj

these points in its arguments againstJ

renegotiation

:

1. During and since World Wat
II government agencies and industrj|

both have developed sufficient know*
how to arrive, in most cases, at faii

profit figures for production of defenses

materiel.

2. Among the devices available totj

the government, as a guard againsw

excessive profits, is the cost-plus-fixeda

fee contract, worked out successfully

during the war.

3. Industry should be allowed the!

incentive of more profit for efficient

operation.

4. The defense industries—partial^

larly those concerned with aircraft and)

missile production—have been unfairhjl

penalized in relation to other industries,

by arbitrary actions of the Renegotia-<

tion Board, which has cut profits down?

below that of general industry, in relaii

tion to net worth.

5. Existing laws such as the Vin*

son-Trammel Act put a ceiling oil

defense profits, anyway.

• Realities—No one believes that,

the result of this year's fight in Con?

gress will be complete elimination ofj:

renegotiation. The subject is too popujt

lar politically, for one thing. And no
one denies that there have been flag-j

rant examples in some industries oi

excessive profits at government ex-

pense—although those examples are

far from the majority.

What seems reasonable to expect

is a compromise, such as that embodied

in the bill being readied for intra

duction by Senator Saltonstall.

The result has to be a better climatl

for business, better value for the dollar}

say proponents.

They have a long, tough fight aheadi

against opponents who claim, in effect,

that industry is not to be trusted.
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Somarc Engines Are Tested at Marquardt Lab

Huge facility stores fifty tons of air for super-

sonic testing at altitudes near 200,000 feet

by Raymond M. Nolan

Van Nuys, Calif.—In all Bomarc
rings from Cape Canaveral in 1958,

lere was not one abort due to ramjet
dlure. One basic reason for this suc-

;ss is the Jet Laboratory operated by
larquardt Aircraft Co. for the Bo-
arc engine development program.
The laboratory, modernized and

:dicated last fall, is one of the world's

rgest and most powerful facilities for

sting supersonic air-breathing engines

id components for missiles.

The facility, jointly financed by the

SAF, the Navy and Marquardt, has

:en operated since 1949 by the com-
my. Prior to its modernization it was
major element in the development of

e propulsion system for the Bomarc,
>wered by two ramjets. More than
)0 flights have proved that the Bo-
arc propulsion has reliability of

eater than 98% with 95% confi-

:nce.

The modernized laboratory permits

sting of engines 5 to 6 feet in di-

neter at altitudes approaching 200,-

)0 feet and Mach numbers of 4Vi

capable of being extended to Mach 7.

The laboratory now includes eight

specialized engine test cells, complete
fuel controls and systems testing facili-

ties for both ambient and environ-

mental conditions, as well as accessory

testing capabilities and smaller-sized

research-type test installations. This

week's m/r cover picture and photo-

graphs on this page were taken in

Cell No. 8 in the laboratory.

The facility has several unusual

features. One of these is an air storage

system for the large quantities of air

needed for supersonic ramjet testing.

A total of 100,000 pounds of air is

stored in 10 vessels that range in weight

from 55 to 110 tons each.

As this air can be blown down in

less than a minute—a satisfactory fig-

ure for ramjet testing—it would require

a compressor installation well in ex-

cess of 200,000 hp to provide a similar

continuous capacity. The actual com-
pressors installed total 4250 hp, mak-
ing an overall delivery system of ap-

proximately 10 per cent of the ordi-

nary cost.

• Heaters used—Two large heaters
are used to simulate the stagnation temp-
eratures at very high speeds. The first

heater, a part of the original labora-

tory, provides temperatures up to 700°F
and has been in constant use during
the development of the Bomarc engine.

The other heater, installed as part of

the modernization program, provides

air up to 1200°F. The major exchange
surfaces on the newer heater are made
from chromized steel, reportedly the

first time this material has been used in

a large heat exchanger. This process

changes the outer surface of the ma-
terial to nearly pure chromium, giving

good corrosion properties.

In the exhauster system, five J-47

turbojet engines are used to drive the

turbines of 10 J-33 turbojet engines.

The turbines supply more than 30,000

shaft hp to their compressor sections,

which in turn exhaust the air from the

test cells. For large mass flows at me-
dium altitude, the system operates as a

single stage. However, for extreme alti-

tudes it is operated in a multistage con-

figuration.



Polyurethane-Polysulfide Battle Is Raging

Urethanes looking up in fuel-binder

struggle. Industry expecting to get

Up of 275-300 seconds in near future

by Alfred J. Zaehringer

Detroit—What's new in the fuel-

binder battle of solid propellants? The
large grain struggle—particularly for

ballistic missiles—hinges on polyure-

thane versus polysulfide. And industry

advances are remarkable to say the least.

Let's talk a little history:

Possibly the biggest single advance

in solid propellants was made during

World War II at CalTech's Jet Pro-

pulsion Laboratory. The fuel-binder of

the old asphalt-perchlorate thermoplas-

tic combination was replaced with a

polysulfide polymer.

This move permitted internal burn-

ing grains and allowed the use of thin-

wall combustion chambers. The solid

propellant people were then given a

large increase in mass ratio.

Solids could finally compete with

liquids. Then, the potassium perchlorate

oxidizer was replaced by the higher

energy ammonium perchlorate. By and

large, the ammonium perchlorate (AP)
oxidant-polysulfide fuel binder has

eliminated the composite solid propel-

lant picture. The liquid polysulfide poly-

mers (LP) ushered in the era of cast-

able propellants that could take severe

temperature cyclings.

On this wave of increasing AP-LP
applications, Thiokol Chemical Corp.

was able to ride up—possibly to the

top of the solid propellant heap.

But despite the good features of

AP-LP propellants, there were several

disadvantages:

1. High polymer cost and relative-

ly low volume.

2. Polymer production tied to one

manufacturer.

3. Polymer production critically re-

lated to sulphur availability.

4. Long cure times.

5. High molecular weight exhaust

products.

6. Objectionable sulphur compounds
in exhaust for some applications.

It is known that Aerojet-General

Corp. has done extensive work with the

low cost polyesters. It is further sus-

pected that Aerojet's Aeroplex propel-

lants of today are based on polyesters.

One source states that Aerojet is using

the Rohm & Haas Paraplex polyesters.

Paraplex consists of the reaction

product of a dihydric alcohol with a

16

dibasic acid dissolved in monomeric
styrene. Atlantic Research Corp. has

done work on vinyls, Shell Oil Co.

may be working on epoxies, and Amer-
ican Rocket Co. on the poly nitrogens.

Goodrich, Phillips, and Standard Oil

are all working with various synthetic

rubbers or elastomers as solid propel-

lant fuel-binders.

An elastomer can repeatedly be

stretched to 150% or more of its

original length and snap back to its

original state. However, despite "hot"

claims and "no comments" most, if

not all, solid people are taking a serious

look at the polyurethanes.

• What are polyurethanes?—The
polyurethanes were born in Germany
in the 1930's. After the war, the Ger-
man Farbinfabriken Bayer AG was
particularly active in developing new
urethane foams, coatings, adhesives,

and elastomers. The urethanes finally

came to the U.S. in the 1950's.

Chemically, a polyester couples

with urethane links (a diisocyanate) to

form a polymer. The cross-linking is

accomplished by means of heat or cat-

alysts. However, if excessive diisocya-

nate is present, the addition of water

will give off carbon dioxide gas. This

CO2 is desired to produce foams but is

undesirable for solid propellants. One
of the requirements of an ideal solid

fuel-binder is that no reaction products

be given off in the formation of the

solid polymer. Here is one area where
the application of urethanes to solid

propellants could be troublesome.

In general, the urethane elastomers

are solvent-resistant, have good oxygen

content (important for fuels), and dis-

play excellent physical properties at

low temperatures (-70°F) and at tem-

peratures up to 300°F. The high tem-

perature properties (Figure 2) are es-

pecially important.

Solid rockets are being used for

vernier control of ballistic missile war-

heads. Here the solid propellant will

also act as a heat sink where high tem-

perature resistance is desirable. Pres-

ent high end temperature specifications

call for about 170°F but the hand-

writing on the wall indicates that solids

will have to be able to take at least

212°F within the next two years. B

1962, solids must be able to withstaBi

250-300°F for certain applications.
|

• Two types available—The elai

tomeric urethanes are rubber-like gum
when cured. They are available as 1

quid polymers or solids. The liquii

polymers can be catalyzed and mixe,

with oxidizer to give composites of I

castable or extrudable nature.

The solid urethanes are much lil,

natural or synthetic rubber which cai

be compounded with oxidizer on a tw

roll mill or in a Banbury mixer. Vars

ous fillers (the oxidant is the filler) ca
also act to reinforce the elastomers.

Plasticizers (such as TCP) couli

also be added to ease processing or I

impart special properties to the finishei
{

propellant (such as high-temperatui

anti-oxidation or low-temperature flex

bility).

Another advantage of the urethansj

is high adhesion. Being very good ac
(

hesives. such propellants can give casv

bonded grains. Also the fact that thj

polymers are thermosetting (viz., d
(

not melt when heat is applied) makd
them suitable for internal-burnind

grains.

For safety and ease in processing

ammonium perchlorate urethanes woulj

probably have to be handled as liquid

castables. It is conceivable that ammo|
nium nitrate urethanes could be milleJI

for propellant production. Phillips, fail

example, has successfully hot, drl

milled ammonium nitrate and synthetiij

rubber. Ammonium perchlorate, on th

other hand, is quite friction-sensitrvl

when mixed with fuels.

• Ballistic advantages—There ar|

two big thermochemical advantages ill

the use of the urethanes:

1. Possibility of incorporating oxy

gen into the polymer molecule.

2. Nitrogen which can go to th'

free state.

The first, oxygen incorporation, i

especially important. For most organs

ics, some 85-90% of the propellant, b;l

weight, must be oxidant for stoichioj

metric conditions. Any non-oxidize(

oxygen which can be built into the fuel

molecule will help.
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Then, there is talk of adding

metals (aluminum, magnesium, or bo-

ron) or even the boron hydrides to the

fuel to increase heat content. With or-

dinary composites, the propellant for-

mulator cannot stand too much addi-

tives addition without harming the al-

ready critical physical properties of to-

day's oxidizer heavy solid propellants.

Simply stated, to take full advan-

tage of higher heat content fuels with-

out ruining propellant physicals, more
oxidizer must be added. It would ap-

pear advantageous to get the fuel-

binder to do some oxidizing also. Aero-

jet is now reported working on this

very approach.

Next, the nitrogen in the molecule

could go to free nitrogen N? with a

molecular weight of 28. This compares

with the 32 of free sulphur or 64 for

SO2 which are among the reaction prod-

ucts of today's polysulfide propellants.

Dropping molecular weight can be

just as important as increasing heat

content. Factually, to make significant

performance advances, heat content

should go up and molecular weight of

exhaust should come down.

Then, the cross-linking nature of

the polymer (which can take place at

room temperature with the proper cat-

llaryst) could allow the incorporation of

{high energy components such as the

I nitro (NO2) or nitrate (ONO=) groups

I as oxidizers or the amine boranes

(dimethlyamine-borane, trimethylamine-

borane, or pyridine-borane) to increase

the heat content of the fuels.

The latter is viewed as especially

interesting since the active hydrogen

lamines are used to cure the polymers.

jCallery Chemical is promoting the

I amine boranes as polymerization cata-

I lysts. Thus, more stable boron propel-

I lants could result by utilizing the cross-

link method rather than simple me-
chanical incorporation.

• Who is working on urethanes?

—Right now the field is far from sta-

bilized. Here are some of the activities

that have been revealed or implied:

1. Aerojet-General—Reportedly

working hard and furiously on polyure-

thanes—particularly with ammonium
perchlorate and metal addition on the

Polaris propellant program. Aerojet

supposedly has hit the 270 I sp mark
with the urethanes. Significantly, Gen-
eral Tire & Rubber, Aerojet's parent

firm, is pilot plant producing the "Gen-
thane" polyurethane elastomers at its

Akron Chemical Division but is also

looking hard at the polyether-polyure-

thane field.

2. Atlantic Research—This solid

propellant firm is believed to be work-
ing on polyurethane solids. It has open-

jly advertised for urethane scientists.

(missiles and rockets, January 12, 1959

Whether it has given up its, vinyl pro-

gram is not known, however.

3. American Rocket Co.—Working
with the polyether-polyurethanes to

form castable solids.

4. DuPont—Has considerable pat-

ent holdings involving the use of iso-

cyanates for polyurethanes—particular-

ly for foams and other commercial

applications. Apparently no propellant

interest at the present time.

5. Monsanto—This is the firm to

watch. Monsanto has a longstanding in-

terest in solids (producer in World War
II and R&D activities during the Ko-
rean war). It has joined with Bayer of

Germany to form Mobay Chemical to

exploit polyurethanes. Mobay's solid

urethane elastomer Vulkollan has shown
an alongation of 600-800% (natural

rubber is about 550% tops). The poly-

mer is a free flowing, thin liquid which
might make an ideal fuel-binder.

6. Reichold—Producing polyesters

for polyurethanes. Apparently no solid

propellant interest.

7. Rohm & Haas—This polyester

producer operates a solid propellant

R&D laboratory at Redstone. May be

on an urethane solid propellant evalua-

tion program.

8. Thiokol Chemical—Producing the

ZL polymers containing diisocyanates

for foam applications. It has looked at

polyurethane solids, and sees no over-

all advantages over polysulfides. How-
ever, probably Thiokol is quietly doing

much R&D work in the back end.

9. Wyandotte Chemical—Use of its

polyols (polyoxyalkylene glycols con-

sisting of blocks prepared from pro-

pylene and ethylene oxides) would per-

mit significant cost reduction in the

Polaris Is User

AEROJET IS WORKING hard on

polyurethanes particularly for its Polaris

program.

polyurethanes for solids. At the present

time this is an unknown factor in the

solid picture other than a present sup-

plier of polyols.

• Ballistics good—Reports have it

that Aerojet has hit 270 with its poly-

urethane propellant—probably ammo-
nium perchlorate. Whether this is theo-

retical tops, actual test stand (corrected

for altitude), or is with additives is not

known.

One report has it that an all am-
monium nitrate polyurethane propellant

has hit an Isp of 210 sec without high

energy fuel additives at sea level con-

ditions in test stand runs.

This—if true—means some 10-20

seconds over the performance now
realized with present fuel-binders. And,
it means that ammonium nitrate solids

with high energy additives could com-
pete with the present ammonium per-

chlorate combinations which are giving

about 225 seconds in actual test stand

runs at sea level conditions.

It is felt that ammonium nitrate

can give an Isp of about 240-250 sec-

onds with the envisioned high-energy

additives. Probably an ammonium
perchlorate-polyurethane combination

(without additives) could give an ac-

tual Isp of 240-250 seconds.

However, lithium perchlorate or

nitrate might be able to go a little

higher but not much more; and it

might be possible to get a lithium pro-

pellant to 275 I sp with high energy

components.

Burning rates of the urethane pro-

pellants will probably tend to be higher

than with the polysulfide polymers.

• Conclusion—Summarizing, the
urethane solid propellant picture looks

like this:

1. Ballistic properties. Good to ex-

cellent. Possibility of introducing more
oxidizer and/ or high energy fuel com-

ponents.

2. Availability. Growing and much
better than polysulfide. Independent of

critical sulphur during war.

3. Cost. On a par with polysulfides

but dropping radically. With polyethers.

They are almost on a par with the

vinyls or polyesters which are among
the lowest cost, high volume polymers

in production.

4. Heat stability. Good to excellent.

5. Physicals. Good to excellent.

6. Storage. Long term conditions

unknown.

7. Processing. Fast. Involves use of

toxic materials.

For these reasons, polyurethanes

offer better than 250 I sp . In fact, with

molecular modification, it may not be

too long before the U.S. has solids

giving an I sp of 275-300 seconds.
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missiles

in the news . .

.

INSTRUMENTS THAT measured the

two radiation belts during the flight of

Pioneer III on Dec. 6-7. The two Geiger-

Mueller tubes measured the intensity levels.

THE TENTH flight of the SAGE series

recently was completed by Boinarc. The

Air Force surface-to-air missile has

racked up an impressive score.

Thor IS ERECTED to vertical launch

position by its transport erector on

Vandenberg pad 75-1 as the protective

shelter moves away.

THE FIRST operational Thor IRBM
fired Dec. 16 from Vandenberg AFB was

minus the fins used on earlier missiles.
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SPACE

NAVIGATION

IS

12 YRS. OLD
AT

AUTONETICS

When men push off for Space, they will need the absolute accuracy of inertial and

stellar-inertial guidance systems to navigate in the trackless void. Working with the Air

Force, Autonetics has spent 12 years bringing both to their present high state of devel-

opment. Autonetics made America's first successful flight- test of an inertial guidance

system in 1950. Since then, more than 800 successful flight tests have demonstrated the

lability of a series of ever-improved systems. Today Autonetics has the basic know-

and hardware America needs for Space navigation. AutOIHetlCS
A DIVISION Of NORTH AMERICAN AVIATION, INC. - DOWNEY, CALIFORNIA
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"PROJECT SCORE" SCORES!

reliability is key

to success of

giant satellite!

Lord mounting systems played critical

role in record-breaking feat

The Advanced Research Projects Agency of the

Air Force and Convair Astronautics, prime contractoi
:|

can take pride in this latest Atlas accomplishment.

It is no coincidence that Convair chose Lord
high-performance mounting systems for reliable

protection of sensitive electronic control equipment.

This giant leap toward the stars demonstrates

Lord capabilities to produce custom-designed

mounting systems of uncompromising excellence.

Successful Atlas launching on December
18, 1958 put 4-ton satellite into orbit.

USAF photo courtesy Convair Astronautics

High-performance mounting system for Atla

protects electronic packages by providinc

protection from destructive shock, vibratio

and noise. It is a product of Lord's integrate

systems engineering approach.

FIELD ENGINEERING OFFICES
ATLANTA. GEORGIA • CEdar 7-9247

BOSTON, MASS. • HAncock 6-9135

CHICAGO, ILL. - Michigan 2-6010

CLEVELAND, OHIO - SHadyside 9 3175

DALLAS, TEXAS - Riverside 1 -3392

DAYTON, OHIO BAIdwin 4-0351

DETROIT. MICH. - Diamond 1 4340
KANSAS CITY, MO. • WEstport 1-0138

LOS ANGELES, CAL. - Hollywood 4-7593

NEWYORK. N. Y. -Circle 7-3326

PHILADELPHIA, PA. • PEnnypacker 5 -3559

"In Canada— Railway & Power Engineering Corporation Limited"

LORD MANUFACTURING COMPANY • ERIE, PA.



Lunik Becomes Solar System s Tenth Planet
Indications are Russians may have hoped to hit moon;

exploit demonstrates know-how in velocity, guidance

by Norman L. Baker

Washington—Lunik, the tenth

"planet" of the solar system, is slowly

pushing farther from the earth as it

moves into its orbit as a captive asteroid

j of the sun.

I Seven and one-half months from

now, Russia's man-made contribution
1

to the solar system will be somewhere

between the orbits of Mars and Jupiter

in the asteroid belt.

This week the Soviet "lunar probe"

; will be at its perihelion to the sun

—

approximately 91.5 million miles dis-

tant. At the apogee of its 15-month

(447 days) orbit it will be 214.75 mil-

i lion miles out from the sun and about

I 120 million miles from the earth.

If and when, its perigee coincides

H with the position of the earth (some

1 scientists say hundreds, others millions

I of years), Lunik would be pulled back

into the gravitational field of the earth.

I It could, conceivably, be pulled into

the gravitational field of Mars or one

of the many high-mass asteroids.

According to preliminary calcula-

tions by the Russians, the eccentricity

of the probe's orbit is 0.1418. The
major axis of the orbit is at an angle

of 15 degrees and 11 minutes to the

major axis of the earth. The plane of

Lunik's orbit almost coincides with the

plane of the earth's orbit.

• Commemorates Seven-Year Plan

—The probe was launched Jan. 2, un-

doubtedly to commemorate the start of

another Soviet seven-year plan, and

possibly as a bargaining tactic for

Anastas I. Mikoyan, Soviet deputy

premier who is visiting the U.S.

Russia was still receiving data from

the payload early last week when it

was almost 400,000 miles from the

earth. With its radios now dead the

chances of locating and tracking the

"planet" in the years to come will be

very slim.

Lunik's maximum velocity (at

perigee) will be about 75,000 mph.
This will be the accumulative velocities

of the earth (66,700 mph) and the

vehicle (velocity of the vehicle plus

the "pulling" induced-velocity of the

sun). Its maximum velocity (at the

time of burnout) was about 90,000

mph with respect to the sun.

Conflicting reports make it im-

possible to sift out the Russians' orig-

inal intentions in launching their probe.

According to the Russian founder of

the International Astronautical Federa-

tion, Alexandre Ananov, excessive

velocity prevented them from hitting

the moon, the intended target.

The marking of the payload with

the Soviet symbol, inclusion of a pen-

nant and the inscription "USSR, Janu-

ary 1959"—for possible later verifica-

tion—and the tagged title of the pay-

load, Lunik, seem to verify Ananov's

claim. Instruments aboard also sub-

stantiate this premise.

Yet the Russians announced within

hours of the launching that Lunik

would pass within 3726-4968 miles of

the moon. At 9:59 P.M. (EST) Jan.

3 it passed the moon 4660 miles from

the lunar surface (within one hour of

the calculated time of 11:00 P.M.).

Of course, the fact that it was going

to miss the moon would have been

known within minutes after learning

the burnout velocity and attitude of

the final stage. It appears the Russian

scientists were prepared for any even-

tuality.

It is indeed probable that guidance

error killed original Soviet intentions

of a lunar orbit. In this issue of m/r,

(p. 22) LCDR John A. Fahey. Head
of the Foreign Language Division of

U.S. Naval Intelligence School, points

out that Soviet data indicates an in-

tent to orbit at heights of 10 kilometers

(6.2 miles), and 50 kilometers (31

miles) . He said he expects another at-

tempt in the "very near future" to

achieve these goals.

Close orbits of the lunar body,

according to m/r Contributing Editor

Dr. Albert Parry of the Department of

Russian Studies, Colgate University,

have been publicly proposed. He
quoted an article by Academician N.
Barabashev, director of the Kharkov
Observatory in the Ukraine.

Barabashov wrote in Izvestia that

it was "imperative at this time to com-
pile an exact atlas of the moon's sur-

face."

Two outstanding disclosures of

Soviet missile and space know-how re-

sulted from Lunik's flight. First, the

Soviets undoubtedly once again utilized

the Sputnik launcher, the T-3 two-stage

ICBM, with its tremendous thrust

power of about 500,000 pounds.

Also, the accuracy with which they

made the calculated close approach

to the moon (or missed it by less than

5000 miles) indicates that Soviet guid-

ance problems are not the bottleneck

our military experts had thought.

Apparently the Soviet scientists

made maximum utilization of Lunik's

payload of 796.5 pounds. Final stage

of the carrier rocket attached to the

payload weighed about 3240 pounds.

Measurements of the moon reportedly

included magnetic field strength,

gravitational forces, cosmic ray in-

tensity, sediment evaluation of the lunar

craters, properties of the moon's inner

strata and optical teletransmission of

the moon's surface.

• No photos—Although there has

been no indication that instruments

were aboard enabling the Russian scien-

tists to receive pictures, one report

stated Lunik was equipped with tele-

scopes for observing the surface at

close range. If so, instruments included

in the payload were possibly more ad-

vanced than the scanner instruments in

our Pioneer probes.

It was reported shortly after the

Lunik launching that some Pentagon
officials had known of the Soviet probe

beforehand, but the report has not been
officially verified. Tracking stations at

Cape Canaveral were idle as the space

probe began its journey toward thes

moon.

Orders from the Pentagon put the

Cape trackers into action the next day.

JPL and the Goldstone Tracking Sta-

tion announced they had received no
advance knowledge but made hurried

modifications to tracking equipment in

time to track the payload the follow-

ing day.

The United States' tracking station

in Hawaii apparently made a signal

pick up within 15 or 20 minutes of
Lunik's launching at 70.2 megacycles

when the space probe was still un-

identified.

Astronautics Tests

Dec. 30

—

Thor off course

shortly after launch was destroyed

by range safety officer after 50
seconds of flight. Flight was the

30th firing of the Thor vehicle and

the 24th of the Thor IRBM type.

Jan. 2

—

Lunik, Russia's space

probe, launched shortly before

noon. Burn-out velocity was ap-

proximately 24,500 mph. Arrived

4660 miles from the surface of

the moon at 9:59 P.M. (EST) and
proceeded on to an orbit around
the sun. Lunik will reach perigee

(perihelion) on Jan. 14 of 15-

month orbit. Apogee will be ap-

proximately 214.75 million miles

from the sun on Sept. 9, 1959.

missiles and rockets, January 12, 1959
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USSR Lunar Probes Will Orbit Close to Surface

Washington—The Soviet Union

has revealed detailed plans for future

inspection of the moon's surface. In

order to efficiently cover the entire sur-

face of the moon, the Russians will

attempt to establish a polar orbit.

Since the orientation of the moon's
plane of motion in relation to the sun

remains constant, using sunlight the

entire surface of the moon could be

photographed in four weeks (a lunar

month). However, Russian scientists

expect that the use of "earthshine" (ten

times more brilliant than moonshine)

will permit completion of the project in

two weeks.

In order to avoid gravitational in-

fluences of the sun and planets, Soviet

scientists have planned orbits extremely

close to the moon's surface. At a given

altitude the velocity of a lunar satellite

will be almost five times less than the

velocity of an earth satellite. This fac-

tor will greatly facilitate inspection of

the moon's surface.

At a height of 30 kilometers (18.6

miles) objects, 3.8 meters (12.5 feet)

in diameter, could be distinguished with

the naked eye. However there are cer-

tain disadvantages in establishing such

a close orbit. A satellite at this altitude

will be traveling more than 1600 me-
ters/sec (5250 feet/ sec, 3580 miles/hr),

and the field of view at a given moment
will be about 650 kilometers (404

miles). At this height an object on

the moon's surface will remain within

the field of vision for six minutes, 20

seconds. Increasing the altitude to 150

kilometers (93 miles) will result in a

less detailed observation. An object

would have to be 19 meters (62 feet)

in diameter to be distinguishable, but

the field of view will increase to 1400

kilometers (869 miles) and an object

will remain in the field of vision for 15

minutes, 42 seconds.

Soviet data indicate an intention to

orbit a lunar Sputnik extremely close to

the surface of the moon. It is interest-

ing to note that plans call for a supply

of fuel in the Sputnik for controlling

the orbit. Small speed changes will

be used to alter an elliptical orbit, to

change the plane of orbit, and to

decrease the time of passage across the

unilluminated surface of the moon.

* Head, Foreign Language Division,

U.S. Naval Intelligence School, Wash-

ington, D.C.

by LCDR John A. Fahey, USN*

SOVIET LUNAR PROBE DATA

Characteristics 10 Kilometers 50 Kilometers

Velocity of orbit (meters per sec/feet per

sec/miles per hr)

1,674/5,492/3,745 1,655/5,301/3,614

Decrease In velocity of orbit for each one
kilometer (0.621 mile) decrease In altitude

(meters per seo/feet per seo/mlles per hr)

0.479/1.57/1.1 0.463/1.52—1.0

Radius of orbit (kilometers/miles) 1,748/1,086 1,788/1,110

Relationship of radius of orbit to moon's
radius, (percent)

100.6 102.9

Circumference of orbit (kilometers/miles) 10,983/6,690 11,234/6,976

Angular velocity (angular seconds per sec) 198 191

Period of one complete orbit 1 hr, 49 mln, 20 sec 1 hr, 53 mln, 7 sec

Minimum duration of a Sputnik day 58 mln, 24 sec 1 hr, 5 mln, 5 sec

Relationship of duration of a Sputnik day
to the period of a complete orbit (percent)

53.4 57.5

Maximum duration of a Sputnik night 50 mln, 56 sec 48 mln, 1 sec

Relation of duration of a Sputnik night to

the period of a complete orbit (percent)

46.6 42.4

Minimum arc of orbit during which Sputnik
in the shadow of moon

192°16' 207-10'

Maximum arc of orbit during which Sputnik
ill smili" lit

167°44' 152'50'

Heavenly arc described by Sputnik as seen

by an observer In the plane of orbit on the

moon's surface

1216' 27"10'

Length of spherical segment of moon visible

from Sputnik (kllometers/mlles)

372/231 824/512

Relationship of area of moon's visible spheri-

cal segment to surface of moon (percent)

0.286 1.398

Maximum duration of observation from a
point on the moon

3 mln, 42 sec 8 mln, 32 sec

Acceleration of free fall in orbit (meters per

sec3/feet per sec8 )

1.60/5.25 1.53/5.02

Relationship of previous value above to the

acceleration of free fall to the moon's surface

(percent)

98.9 94.5

Minimum number of orbits required for com-
plete coverage of the moon's surface

15 7

Angles between consecutive planes of orbit 12°f 25°42'

Velocity required to change plane of orbit

(meters per sec/feet per sec/miles per hour)
350/1,148/782 736/2,415/1,646

Total velocity required for accomplishing all

changes of planes of orbits (meters per

sec/feet per sec/miles per hr)

4,900/16,077/10.962 4,418/14,485/9,876

Minimum duration required for complete
coverage of moon's surface

27 hrs, 20 mln 14 hrs, 57 mlns

Relationship of coverage of moon's surface

to actual surface (percent)

160 169

Amount of excess velocity required to leave

Sputnik for surface of moon (meters per

sec/feet per sec/mlles per hr)

3/9.8/5 12/39.4/27

Total velocity during descent from Sputnik
to surface of moon (meters per sec/feet per
sec/miles per hr)

1,683/5,525/3,765 1,703/5,587/3,810

Duration of descent from Sputnik to the
surface of the moon

53 mln, 30 sec 54 mln, 31 seo
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Detection Seen Possible by Star Occlusion

ACF technician proposes to AAS meet-
ing that telescope he mounted to a
space platform and stabilized by slav-

ing it to three reference stars.

Washington—A telescope mounted
in a satellite or space station would
be used for long-range detection in a

method proposed by H. Dubner of

Avion Division of ACF Industries in

a paper presented at a recent meeting
of the American Astronautical Society.

The proposed method, described in

a paper titled "Long-Range Detection

By Star Occlusion," is based on the

fact that an object moving in space
must eventually pass between an ob-
server and some stars.

Dubner's method would use a tele-

scope, a detector, a storage and com-
parator device, a clock and a com-
puter. Since the computer would most
likely be Earth-bound, a data link for

telemetering would be necessary.

The telescope would be mounted
on a space platform stabilized by slav-

ing it to three reference stars. The
view would be transferred from the

telescope to a practical electrical out-

let by an integrating image tube such
as an image-intensifier orthicon. The
output would then be stored for com-
parison with the following frame to

determine occurrence and location of
occlusions. Occlusion time and loca-

tion then become an input to a com-
puter which figures orbits and trajec-

tories.

• Stellar tripod—For the telescope

stabilization, the author proposes that

a "stellar tripod" be used, with small
telescopes focused on three reference
stars as the tripod legs.

The telescope itself would be the
20-inch unit used by astronomers with
a resolution of about 1/5-second. An
f/1 concentric telescope is considered
sufficient for desired resolution over
large fields of view. The orthicon men-
tioned by Dubner is an RCA unit
with a potential sensitivity six times
as great as the human eye and a
resolution of 100 lines/inch.

Using the case of a 10-foot object
traveling at an orbiting velocity of

OBJECT MOVING in space eventually must pass between observer and star.

OCCLUSION TECHNIQUE ACCURACY

h = DISTANCE FROM EARTH 200 Ml. 2,000 Ml.

TIME FOR ONE REVOLUTION 91 MIN. 156 MIN.

MAXIMUM TIME ORBIT IS VISIBLE
FROM EARTH'S SURFACE

9 M IN. 41 MIN.

TIME BETWEEN OCCLUSIONS 15 SEC. 26 SEC.

Ah DUE TO TIME ERROR OF
.01 SEC. OF TIME

5.5 Ml. 4.6 Ml.

Ah DUE TO ANGULAR ERROR
OF 1 SEC. OF ARC

2.33 Ml. 3.33 Ml.

ASSUMPTIONS: I. CIRCULAR ORBIT AROUND EARTH
2. ONE STAR OCCLUDED PER DEGREE
OF ARC
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IN SILICONES

OR RUBBER

SPONGE? Chemically blown, closed-cell

silicone sponge is available in fine, medium,

and firm density; skin thickness can be

varied to suit. Excellent for gaskets, seals,

shock mounts, light duty press pads, die

cut parts.

SHEET? Solid sheet is produced from 1/32

to 1 in. thick, 20 to 80 durometer, in com-

pounds to meet all AMS, ASTM, and mili-

tary specifications. For gaskets, seals, bush-

ings, die cut parts, diaphragms, heavy duty

press pads. Laminated press pads and throw

sheets are also available.

MOLDED PARTS? Diaphragms, pipe cou-

pling gaskets, regulator parts, medical kit

liners, bumpers, flexible coupling discs,

spring inserts, aircraft test sleeves, and
many other components are produced to

rigid specifications.

Hewitt-Robins, prominent in development of aircraft refueling

hose, makes many silicone and rubber products for the aircraft and
missile industries. These components are fabricated using all

elastomers, including silicones by themselves or with various fabric

or metal reinforcements.

Specialists in our Aircraft Products Department can help you
put today's new compounds to best use in aircraft, missiles, and
rockets. For information, service, or your copy of comprehensive

Product Bulletins, contact your local H-R representative, or

Hewitt-Robins, Stamford, Connecticut.

H ElMf I i ROBINS
CONVEYOR BELTING AND IDLERS. ..POWER TRANSMISSION DRIVES
INDUSTRIAL HOSE... VIBRATING CONVEYORS, SCREENS & SHAKEOUTS

H-R Product Manufacturing P/ants in Buffalo, N. Y. • Chicago, ///. • King of Prussia, Pa. • Passaic, N. J.

Amsterdam, Holland • Johannesburg, South Africa • London, England • Montreal, Canada • Paris, France

Circle No. 34 on Subscriber Service Card.

24

. . . missile electronics

20,000 feet/ second, Dubner figures oc- I

elusion time as 1/2000-second. Fori]
optimum sensitivity, he says, frame time
should be about equal to time of oc- I

elusion indicating that more than one i

detector would be necessary.

The graph shows an example of

data for two targets at distances of

200 and 2000 miles above the sur-i]

face of the Earth for the conditions .

of two occlusions separated by 1 de-
j

gree. Input errors of 0.01 second of jl

time and 1 second of arc have been 1

assumed. Orbit errors can be reduced >

by additional occlusions and the knowl- I

edge that the target is following bal-'ij

listic course could be used to improve
system sensitivity.

False indications of occlusion may
occur at low signal-to-noise ratios, but
if this occlusion is stored and com-
pared with future occlusions it could

I

be evaluated for validity. Dubner has
developed a method of determining
whether the occlusion is a false alarm
or not and gives a derivation in the

paper.

'Limitations—According to Dub-
ner, two major limitations exist. Both
are concerned with light; i.e., the wavel
character of light imposes range limi-M
tations, and the granular character ofV
light imposes velocity limitations.

The range is limited because an

object passing in front of a star does
(

not cast a true geometric shadow—itjlfl

forms a diffraction pattern. The smaller I

the object or the greater the distance

to the observer, the larger the diffrac-jl

tion pattern, until finally the object
j

cannot be discerned as occluding an
star.

The velocity limitation is more seri-
: ]

ous, according to Dubner. Light from I

a star travels in the form of photons

and the ability to detect a star is de-H
termined by the presence of a certain tj

number of photons per second striking

the detecting device.

Assuming that 16,000 photons/
'fl

second enter the telescope aperture forjfl

the dimmest detectable star, if an ob-j|

ject occludes a star for about 1 / 1 6,000- J

second, it would be difficult to deter-J|

mine whether the star has been oc-1

eluded. In such an interval the chances
|

are about 37% that a photon would I

not have arrived.

The detector itself creates further
||

difficulties since it will not necessarily™

respond to each photon.

Dubner illustrates this with the ex-
|

ample that the efficiency of the eye to I

sunlight is about 1% which means,
J

he says, that about 100 photons are>|

required to obtain a response from the |
eye. The orthicon has an efficiency oflj
about 6 per cent.
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Truck installations supply pneumatic power for main

engine starting, cooling and heating, electrical power
for commercial jet powered airliners.

. _

Dual carts for main

engine starting, air con-

ditioning and electrical

powerfor military aircraft.

AiResearch MA-1

A

trailer for starting

military aircraft.

Nearly 2,500 in

the field.

ground
support

Air transportable pod for engine starting, cooling of

electronic equipment and pre-flight checkout for military aircraft.

Lightweight Freon system,

usually installed in a van or

trailer, for cooling electronic

equipment in support of missiles.

AiResearch ground support
equipment is tailored to meet
turbine powered aircraft and tac-

tical missile requirements. Light-

weight, compact units can be
designed to specific configurations
or installed on standard vehicles.

Heart of the lightweight ground
support systems are AiResearch gas

turbine compressor power units. Capa-

ble of delivering both electrical and
pneumatic power, nearly 8,000 of these

units are operating successfully and
dependably in the field.

Support services can include : main
engine starting, pressurization and air

conditioning of cabins and compart-

ments, missile pre-flight check-out,

removal of snow and ice from aircraft

and equipment, supply of DC or AC
electrical power at any required fre-

quency, and low pressure, high flow

air for operation of a variety of actua-

tion systems. The units have push-

button starting and operate without

delay under all weather conditions.

The world's largest producer of

lightweight turbomachinery, the

AiResearch Manufacturing Divisions

are prepared to assume complete
systems management responsibility

for your ground support requirements.

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

AiResearch Manufacturing Divisions
Los Angeles 45, California • Phoenix, Arizona

ystems, Packages and Components for: aircraft, missile, electronic, nuclear and industrial applications
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Experience—the added alloy in A-L Stainless, Electrical and Tool Steels

present size range:

maximum—5V4 in. diam.

circumscribing circle;

minimum—0.4 sq. in. area

J
• 316 Stainless

• 304 Stainless
• Tool Steel Atlas 93

SAE 4130

410 Stainless

Why hog out intricate shapes like these? Let A-L extrude them in any steel

If you're hogging out sections, paying for special mill

rolls on small orders, or waiting for minimum rolling mill

tonnages, Allegheny Ludlum Steel Extrusions are your

answer. They will save you scrap loss, slash your machining

costs, hold down your inventory requirements and cut

delivery time.

Extruded shapes save money on expensive materials and
on costly machining. Non-ferrous applications in the last

decade have proven it. Now even greater savings are possible

with tough, strong metals in Allegheny Ludlum Steel

Extrusions.

Intricate extruded shapes in all stainless grades, tool

Steels, carbon steels, electrical steels, high temperature

alloys, even zirconium and nickel alloys are now in produc-

tion at Allegheny Ludlum, cutting costs in many different i

industries.

Costs and minimum order quantities are surprisingly low.

Charge for die design is under $200. Orders taken for as

little as 40 pounds.

To learn more about the time and cost-cutting possi-

bilities of Allegheny Ludlum Hot Steel Extrusions, send for i

the extrusion booklet— 12 -pages of design and engineering

information with process and product explanation, material

properties, design tips and limitations, tolerances, order

instructions, etc. Or call any A-L office for technical

assistance. Allegheny Ludlum Steel Corporation, Olivet'

Building, Pittsburgh 22, Pa. Address Dept. MR-13.

ALLEGHENY LUDLUM
for warehouse delivery of Allegheny Stainless, call RYERSON

Export distribution: AIRC0 INTERNATIONAL

EVERY FORM OF STAINLESS . . . EVERY HELP IN USING IT
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Simplified Guidance Proposed
Washington—Two Sperry scien-

ists believe that travel to the moon
:an be simplified by using a guidance

ystem dealing strictly with Earth-

vehicle and moon-vehicle problems on

i two-dimensional basis.

The method, suggested by C. A.

Brown and R. Fleisig of Sperry Gyro-

icope, was presented at a session of

he American Astronautical Society

luring the convention of the Ameri-

;an Association for the Advancement

)f Science.

In a paper titled "Simplified Space

3uidance System Analysis," Brown
ind Fleisig discussed their procedure

or estimating space guidance accuracy

equirements and the results they had

btained.

Although the procedure would be

iseful for a wide range of space prob-

ems including interplanetary flight, the

mthors considered the moon as the

jbjective in the specific applications

^resented.

•The problems—Two problems

vere considered: A vehicle launched

:rom Earth and required to impact

he moon; and a vehicle required to

5rbit the moon within prescribed alti-

ude limits.

The method calls for a trajectory

inalysis to determine the sensitivity of

midance system parameters to varia-

ions in moon mission requirements

md midcourse correction capability.

?or the impact vehicle, applications of

luxiliary thrust at points between cut-

off and the moon are made for trajec-

tory corrections. The analysis seeks to

determine the trade-off between guid-

ance accuracy requirements and thrust

requirements for corrections en route

to and near the moon.

Brown and Fleisig assume that the

three-body Earth-moon vehicle prob-

em may, for present purposes, be sim-

plified to Earth-vehicle and moon-
rehicle problems. They make this as-

sumption because only deviations from
a nominal trajectory—rather than the

specific trajectory itself—require great

accuracy. Additionally, the three bodies

are assumed to be coplanar, result-

ting in two-dimensional considerations

throughout.

• Simplified guidance—The authors

briefly describe the simplified guidance

inalysis procedure as follows: "Al-

though the lunar trajectories are conic

lections described by an ellipse or a

ryperbola with the focus at the Earth

enter for the initial 215,000 miles of

Bight and a hyperbola with a focus at

the moon center for the remaining por-

nissiles and rockets, January 12, 1959

tion, no trajectories are plotted and

computations are made only for those

points along the trajectory at which a

switch in coordinate systems or a thrust

correction occurs.

"The procedure for switching from

earth to moon coordinates is simple as

are procedures for incorporating cor-

rective thrusts at midcourse positions.

Using the methods described (in the

main body of the paper), the total time

required for an engineering aid to com-

plete a single computation leading to

cutoff velocity vector accuracies for the

case of unpowered flight is approxi-

mately 10 hours."

The set of terminal conditions as-

sumed by Brown and Fleisig are based

on a dead center impact on the moon.
Satisfactory error trajectories corre-

spond to impact anywhere on the sur-

face of the moon as indicated by two
of the trajectories illustrated which just

graze the moon's surface.

The authors also describe the means
for reducing the amount of correction

necessary and work out the means for

a simplified analysis for the guidance

necessary to hit or orbit the moon.
Copies of the paper are available from
the Sperry Gyroscope Company, Astro-

nautics Section, Air Armament Divi-

sion, Great Neck, N.Y.

1958 Electronic Sales

Hits Record $7.7 Billion

Washington—The electronics in-

dustry, overlooked by the 1958 re-

cession, ended the year with a new fac-

tory sales record of $7.7 billion—$100
million above the previous high in

1957.

Industry economists predict that the

1959 sales peak will reach $8.3 billion.

Major reason for the boom, accord-

ing to the Electronics Industries Asso-

ciation, is the military change-over

from aircraft to missiles, which re-

quire more extensive and subtle elec-

tronics systems.

In its year-end review, EIA says

military electronic equipment sales

passed the $4.1 billion mark and rep-

resent well over half the total dollar

volume.

EIA predicts that the emphasis on

missiles will add further to the elec-

tronic industry's sales to the military

in 1959. Total military electronic ex-

penditures in 1959 are expected to rise

to $4.4 billion.

Industry passed the consumer mar-

ket in 1958 as the second largest buyer

of electronic products, EIA reports,

topping $1.4 billion for the year. Com-
puter and data processing equipment

represented the largest single items on

industry's purchasing list.

Industry sales in 1959, EIA pre-

dicts, should continue to rise and prob-

ably will reach $1.5 billion.

The long range picture for the elec-

tronics industry, according to EIA,

shows unlimited growth, with new in-

dustrial segments such as nuclear in-

strumentation and telemetry added to

the fast-growing family of electronic

products.

Sperry Develops

New Flotation Fluid

Washington—The Air Force has

announced that Sperry Gyroscope has

developed a new floatation fluid which

might revolutionize the manufacture

of fluid-floated gyros.

Company chemists, turning away

from the chloro-fluorocarbon fluids

generally used, devised a bromine ver-

sion of the same class of compounds.

The new fluid reportedly remains vis-

cous to less than -65°F without arti-

ficial heating.

Because it remains viscous and

never solidifies at low temperatures, it

can be brought up to operating temp-

erature very quickly without the dam-

age hazard inherent in other floatation

materials.

Conventional gyro fluids have al-

ways had the disadvantage of starting

to solidify at temperatures not much
below operating conditions. Hence,

most fluid gyros are brought up to

temperature in final test and kept that

way throughout their service life. If the

gyro heater fails in the sub-zero temp-

eratures encountered in missile flight,

the fluid can become so hard that it

shatters into fine particles, damaging

or occasionally severing the thin elec-

trical leads that pass through it and

TESTING FLOTATION fluid.

27



AIRCRAFT AND MISSILE HYDRAULIC PUMPS
A new family of lightweight hydraulic pumps having fixed or variable displacement

in sizes from 1 to 30 GPM operating at speeds up to 12,000 RPM and higher. This

design has many important features, including fewer parts and inherent capability

Bendix Hamilton was established

in 1951 to develop and manufac-

ture high precision fuel systems and
hydraulic components for the

aircraft industry. Today expanded
facilities and a broader product line

permit us to serve the missile

industry as well.

Major products— aircraft and
missile hydraulic pumps; hydraulic

components and sub-systems; en-

gine fuel pumps and fuel system

components; precision bellows and
bellows assemblies; thermostats and
related sub-assemblies; and sub-

contract manufacturing and brazing.

PRECISION BELLOWS,
SUB-ASSEMBLY WORK >

Bellows and bellows assemblies for air-

craft and missiles, ordnance and other
precision instrumentation tailored to~

your needs. Originally developed to

meet the exacting requirements of air-

craft and missile components bearing

to perform at higher speeds and elevated operating temperatures. If you «

send us your requirements we will be happy to submit recommendations for yq

installation without obligation.

HOW BENDI

the Bendix name. Hydraulic forming
together with precision process labora-

tory control of materials selected

—

brass, Phosphor bronze, beryllium cop-
per, stainless steel, Monel, etc.— assure

maximum resiliency and long service

life.

ALUMINUM DIP BRAZING
Molten flux dip brazing techniques
offer freedom of design. Wrought,

stamped and pre-machined aluminuj

alloy parts may be joined into compj
cated forms to provide lightweia

pressure-tight assemblies to replaf

castings with complicated coring ag

machining.

FURNACE BRAZING
Dry hydrogen brazing of high-strengtk

high-temperature alloys using col

trolled atmosphere dry hydrogen ful

naces makes possible the fabrication]

1



HYDROCARBON AND CHEMICAL FUEL PUMPS
new family of gear pumps for turbine engines and other applications for hydro-

ton fuels in sizes from 150 pounds per hour to 3,000 pounds per hour at discharge

issures up to 1,000 PSI. Piston fuel pumps are available for higher discharge

pressures where required. A special mono-propellant pump having capacity from

54 to 4!/2 GPM at 3,600 RPM is also available for Ethylene Oxide, Hydrazine, Normal

Propyl Nitrate, and other similar fuels.

MILTON CAN HELP YOU

ing, high-temperature brazing, assembly

and test of customer-designed com-
ponents and systems. Current aircraft

engine and missile production pro-

grams include fuel and hydraulic com-
ponents as well as surface control

actuators.

SERVICE AND OVERHAUL
Complete field service and overhaul

facilities are provided and offered to all

customers in support of all original

equipment programs— another reason

why it will pay you to do business with

Bendix Hamilton.

product programs. Physical plant

space of 232,000 square feet includes

air conditioned, humidity-controlled,

dust-free areas for assembly and test of

precision products.

Lapping operations hold flat sur-

faces within one light band when
checked with an optical flat. Grinding
and honing departments continuously

maintain tolerances as low as five

millionths of an inch on production

work.
The specialized engineering and

production test facilities offered to any
Bendix Hamilton customer are com-
plete to develop and produce equip-

ment to the most exacting require-

ments of the aircraft and missile

industries. They assure a quality end
item manufactured and tested to your
specifications.

Hamilton Division
HAMILTON, OHIO
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RAYTHEON-DESIGNED Hawk missile annihilates radio-controlled F-80 jet fighter at 500 ft. altitude.

ARMY'S HAWK MISSILE is filed from mobile launcher.
Missiles, launcher and support equipment can be air-lifted
or quickly transported by Army or Marine ground forces.

NEW ARMY MISSILE DESTROYS

LOW-FLYING AIRCRAFT

This proven anti-aircraft missile operates even at tree-top

heights, in the blind zone of other radar-controlled missiles.

Raytheon is prime contractor for

the U.S. Army Hawk weapon
system—now in production and
slated for use with fast-moving

Army and Marine Corps ground
forces as Well as for the defense Excellence in Electronics

of U. S. cities.

RAYTHEON MANUFACTURING COMPANY, Waltham, Mass.



. . . missile electronics

conduct power to the gyro wheel.

Sperry chemists say the new fluid

maintains its plasticity at less than

-65°F without artificial heating. Vis-

cosities and densities can be easily ad-

justed to meet a wide variety of gyro

operating requirements.

Although the fluid was developed

in connection with Sperry's B-58 Hust-

ler bombing-navigation system, future

uses will probably center around mis-

sile and space vehicle navigation sys-

tems. Freedom from the requirement

for continuous heat on gyros and gyro

accelerometers will be a considerable

aid to inertial system designers.

GE Uses 'Woofers'

To Test Components
Philadelphia—The world's most

powerful hi-fi woofers (speakers) are

being used by the missile industry to

test components.

Highly intense noise, provided by
random noise generators and amplified

to an ear-splitting 145 decibels by three

600-watt loudspeakers, is used by Gen-
eral Electric's Missile and Space Ve-
hicle Department to test missile and
space vehicle components.

Extreme vibrations set up by these

noise levels approximate those pro-

duced by rocket and jet engines. To
insure components against failure

caused by noise vibration, aircraft and
missile manufacturers can use such
noise devices for preliminary tests in

the laboratory.

At GE's Missile and Space Vehicle

Department, three 600-watt loudspeak-

ers blare into a 120-cubic foot cham-
ber, whose seven walls are out of par-

allel alignment.

General Electric has used this fa-

cility to test the nose cone electronic

components—amplifiers, recorders, and
other noise-sensitive devices—before
they are installed in the nose cones for

Atlas and Thor missiles which the

company is developing for the Air
Force. By allowing the noise to flow
into a 3150-cubic foot room, a com-
plete nose cone can be tested.

Temco Develops
TV Surveillance System

Dallas—An airborne television sur-

veillance system has been developed by
Temco Aircraft under contract from
the Navy, which is now evaluating it

at Patuxent River Naval Air Station,

Maryland.

Although the system, called "Alpha,"
was originally designed as a means of
missile terminal guidance, the present

evaluation is also considering recon-

naissance work.

Aerodynamically, test models of the

Alpha resemble a small missile in

shape, 8V4 inches in diameter and 105

inches long. In terminal guidance, the

Alpha returns an image of the terrain

to a central control station. As the

weapon using Alpha closes on the tar-

get, the course is guided by radio sig-

nals transmitted by an operator watch-

ing a television receiver in the master

control station many miles away.

This system might be planned for

use in the newest version of the Navy's

Bullpup, which will use a packaged

liquid-fuel engine, a nuclear warhead,

and an "improved" guidance system.

The USAF reportedly will use similar

features on its upcoming White Lance.

During the evaluation, television

information relayed by Alpha is being

fed into a video tape recorder manu-
factured by the Minnesota Mining and
Manufacturing Co. The recorder per-

mits immediate review of television

information recorded during flight,

eliminating time lost for film develop-

ment.

As a reconnaissance system, the in-

Outstanding

Engineers

and Scientists

to

help solve

'out of this world'

problems . .

.

Today artificial satellites orbit in space. Missiles can span conti-

nents. Conservative scientists calmly talk of landing on the moon.

Just as they have contributed to other aeronautical sciences, the

various divisions of United Aircraft Corporation have made signifi-

cant contributions to these new fields of missiles and space
technology.

Recently the outstanding scientists and engineers who had
specialized in missiles, missile guidance and space penetration

problems in each division were brought together to focus their com-
bined skills on advanced concepts and systems. A new Division was
created . . . the Missiles & Space Systems Division.

This division is only weeks old. It is in an explosive growth
period. Yet it has a built-in stability factor . . . the advantages of

the brainpower, the "know-how", the financial resources and the

unique facilities of a billion-dollar corporation that is already pre-

eminent in aeronautics.

This combination of newness and stability should be significant

to every alert engineer or scientist. It should suggest a unique op-

portunity to demonstrate ability and win the advancement and
other rewards that ability deserves.

If you are looking for opportunity, we suggest that you contact

us immediately.

Positions are available at all levels in . . .

ELECTRONICS: Guidance. Radar, Countermeasures, Computers, Telemetry •

SYSTEMS ANALYSIS • SYSTEMS INTEGRATION • MILITARY REQUIREMENTS •

RELIABILITY • GROUND SUPPORT • SPACE TECHNOLOGY : Astrophysics, Astro-
nautics • AERONAUTICS: Preliminary Design, Performance, Aerodynamics,
Structures, Propulsion.

Please send your complete resume, including salary
requirements, to Mr. John B. North.

MISSILES & SPACE SYSTEMS
DIVISION OF UNITED AIRCRAFT CORPORATION • EAST HARTFORD 8, CONN.

Circle No. 21 on Subscriber Service Card.
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on fabricating facilities

for aluminum?

Let ALCOA'S JOBBING DIVISION

Be YOUR Subcontractor!

WANT TO stretch your aluminum fabricating facilities,

particularly during peak production periods?

THEN CALL on Alcoa's "custom-service for manu-
facturers"—the Alcoa Jobbing Division. From a single,

tiny component to the most complex subassembly, con-

sider Alcoa's Jobbing Division for any part of an alu-

minum fabricating job. In the field of aircraft and mis-

sile components, especially, Alcoa's facilities and experi-

ence are unmatched anywhere in the world.

COST . . . ? Frequently less than your own cost-

accountants would report for a do-it-yourself job. For
Circle No. 12 on Si

32

Alcoa already has the major facilities for production

—

plus the facilities and skills for tooling-up at rock-

bottom costs.

WANT TO know more. . . ? Write Aluminum Company
of America, 2029-A Alcoa Building, Pittsburgh 19, Pa.,

for 16-page booklet on the available facilities of

Alcoa's Jobbing Division. Facilities at your service . . .

for welding, rolling, brake-forming, bending, spinning,

finishing, testing and other services. You'll be surprised

how much Alcoa can help you lighten your load!

Service Card.

missiles and rockets, January 12, 1959



missile electronics

formation pictured by the TV conceiv-

ably could be recorded on the video

tape recorder and triggered for trans-

mission to earth when the satellite or

vehicle was in a favorable transmitting

area.

New Space Testing Lab.

Opened at Newton, Mass.

Newton. Mass.—NRC Equipment

jCorp., a subsidiary of the National Re-

search Corp.. has formed a new en-

igineering and sales groups to handle

its space testing facilities.

Vice-president and general man-
ager James H. Moore said the new
departments will assume all-over re-

sponsibility for ultra-high altitude test

chambers, vacuum pumps, vacuum in-

strumentation and related accessories,

and environmental facilities for testing

men, materials and products in space.

Moore said that most of NRC's
present facilities are limited to simu-

lating altitudes below 100,000 feet,

put that more sophisticated equipment

Would be designed for higher altitudes

i"as we learn more about outer space."

NRC already has some non-classi-

fied equipment which simulates higher

altitudes, including a number of cham-
pers which test components under pres-

sures and temperatures up to 300,000

[feet, and some smaller facilities for

preating pressures equivalent to alti-

tudes approaching 400 miles.

ibergla ss Astrodomes -

VEATHERPROOF ASTRODOMES are

teing used to protect instrumentation,

notion picture cameras, telescopes and
ither equipment used in tracking missiles,

ifanufactured by the Houston Fearless

'orp., the astrodomes are made of im-

regnated honeycomb covered with fiber

lass.

nissiles and rockets, January 12, 1959

For the rocket and missile speed up programs ahead.

.

.

Lebanon Steel's Special

Products Division offers

cast steel component parts

from 3 ounces to 300 pounds

TIME tCO^jgl
THIS CAST NOZZLE RING for a rocket engine illustrates how Lebanon Steel

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

component to proceed from drawing to finished part at minimum time

and at great savings in tooling and production costs.

This casting achieves all the advantages of precision methods. Tolerance

control demands absolute accuracy of core placement and smooth metal

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

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

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

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

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

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

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

consult us at the earliest stage of your design project.

Special facilities have been created at Lebanon to get all available

foundry engineering help to you when you want it. For immediate

action on your inquiry, phone or write DEPARTMENT AM.

'Produced under licensing agreement with Shaw Processes, Ltd.

LEBANON STEEL FOUNDRY
AIRCRAFT AND MISSILES PRODUCTS SECTION

STEEl CASTINGS /N
(or the space age \ 1 71 LEHMAN STREET LEBANON, PENNA.
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THERE IS A REASON...why CHRISTIE

was selected as the principal source of

D-C Power Supplies for aM the above

projects . . . RELIABILITY

CHRISTIE'S rigid Quality Control is approved by the A. E.C.

and leading Aircraft and Missile Manufacturers.

CHRISTIE ELECTRIC CORP.
3410 W. 67th St., Los Angeles 43, Calif., Dept. MR

Precisely regulated Power Supplies of permanent stability. Ratings up to 1500
amperes. Bulletin on Standard Militarized units available on request.

. c p y,
7 nrr

34
Circle No. 23 on Subscriber Service Card.

moscow briefs

The rise in U.S. rocket and missil

production is noted in Krasnaya Zvezdsl

official organ of the Soviet armej

forces.

In his article, "Problems of Strujj

gle for Domination in the Air," Ma
Gen. G. Pshenianik writes that whi)

in the 1953-54 fiscal year, America
"expenditures for rocket weapons wei

$504 million, or about six % of tb

sum spent on the purchase of militai

aircraft. In the 1957-58 fiscal year suoj

expenditures amount to more tha

$2.5 billion or more than 35 % of tb

sum allotted for the purchase of mil]

tary aircraft."

Gen. Pshenianik concludes: "Tbl

leading military circles of the US.j

continue to place their main trust i

the forces of military aviation, particv.]

larly in strategic aircraft and rockij

weapons."

The author of this article is nt]

only an air force general but also

scientist with the degree of candidal^

of the military sciences.

Commenting on current reorganiz;

tion of U.S. armed forces, Lt. Col. Ynj

Makhov writes in Sovetskaya AviatsJ

that "out of the eight newly confirms

American commanders, four are aj

force generals, three are admirals, an

only one is an army general." Makhov
article, entitled "The Structure is Nej
but the Policy is the Same," stressi-

the importance of "strategic aviatio;,

this chief weapon of threats and blaclJ

mail in the hands of American in|

perialists."

How can man hold an artifici

satellite at a necessary height a longii

time than he can now? In Znanie—SiL

author M. Astrov answers: "Very sin

ply—by supplying the satellites wif

means of motion. Since the resistant

of the atmosphere at 100-200 kilom

ters above the Earth's surface . . .

very small, the motor force needed

overcome this resistance will also I

quite small. Such motor-furnishs

Sputniki will be 'sky auto-cars,' so

say. To distinguish them from satellit

let us call them satelloids."

The world's largest electromagn

to study cosmic radiation is claimed 1

the Soviets. The Moscow Trud repoi

the equipment is installed at the Ar
gats High-Altitude Station of tl

Physics Institute of the Soviet A
menian Academy of Sciences. Til

newspaper adds that a still more poi

erful electromagnet for the same pu

pose (and also for the work of A
menian physicists) is being built

missiles and rockets, January 12, 19!!



SPECIAL

An example of the

complete line of

ligh-altitude and missile inverters

\s aircraft and missile performance continue to step up,

Bendix Red Bank designers continue to lead the field in

leveloping new, high-performance inverters and power

Dackages.

We now offer a complete line of inverters from 6 VA to

?,000 VA, including advanced special-application units

and missile type power packages like the one shown above.

If we don't have an inverter to meet your specific needs,

Jve'll design one. For full details, write red bank division,

Ibendix aviation corporation, eatontown, new jersey.

West Coast Sales and Service: 117 E. Providencia Ave., Burbank, Calif,

nadian Affiliate: Computing Devices of Canada, Ltd., P. O. Box 508, Ottawa 4, Ont.
Export Sales & Service: Bendix International, 205 E. 42nd St., New York 17, N. Y.

MISSILE INVERTERS—400 CYCLE OUTPUT
(Incorporate Static Type Controls)

Type

Input Rated Output Max.
Altitude

at Rated
Output

Approx.
Wt.

Lbs.

Designed

to Gov't.

Part

No.
Volts Amps. Volts Phase

VA
Rating

32B92 27.5 126 115
1

3

1500
1800

20,000 37

32B81 27.5 100 115/200 3 1500 Unlimited 65

32B77 27.5 180 115/200 3 3000 Unlimited 75

32B79 27.5 400 115/200 3 7000 Unlimited 115

32B76 27.5 20 115 3 500 70,000 25

32B122 27.5 150 115/200 3 2500 50,000 65

32B41 27.5 150 115/200
1

3

2500
3000

50,000 68

32B52 27.5 35 115/200
1

3

500
500

40,000 25

32B106 27.5 95 115 3 1400 35,000 44

32B27 27.5 285 115/200
1

3

3500
4000

50,000 76

GENERAL PURPOSE INVERTERS—400 CYCLE OUTPUT

Type

Input Rated Output Max.
Altitude

at Rated
Output

Approx.
Wt.

Lbs.

Designed

to Gov't.

Part

No.
Volts Amps. Volts Phase

VA
Rating

12128 27.5 1 26 6 35,000 2.2 AN3496

12126 27.5 2 26 3 10 35,000 2.3 E1615

MG-54 27.5 22 115/200
3

250
250

50,000 17 E5109

12142 27.5 22 115
1

3

250

250
35.000 13 E1617

12143 27.5 22 115 3 250 35,000 13

32E01 27.5 35 115 3 500 50,000 26 AN3533-1

32E00 27.5 51 115
1

3

500
750

50,000 34 AN3534-1

MG-65 27.5 52 115/200
1

3

750

750
50.000 35 E52805-2

MG-61 27.5 126 115 1 1750 50.000 54 53C6767

1518 27.5 126 115
1

3

1500
1800

20,000 37

32E06 27.5 160 115/200
1

3
2000
2250

50.000 56 E1725

32E03-3 27.5 150 115 1 2500 50,000 58 53B6227

32E03-9 27.5 160 115/200
1

3

2500
3000

50,000 58 E54807

32E09 27.5 160 115
1

3

2500
3000

50,000 60

vcf &Qf>ff Division
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OCEAN
The Atlantic Ocean is the year-round playground of
Pan Am engineers. The 5000-mile Atlantic Missile

Range, for which we have the prime responsibility of

management, operation and maintenance, extends from
Cape Canaveral in Florida through the Bahamas to

Ascension Island and beyond.

Our engineers in these locations water-ski, skin-dive,

fish, sail, swim and live on the ocean and under the sun
every day of the year. They work in the new and vital

arts of missile range management, operation, mainte-
nance and test data collection and reduction.

Qualified physicists, mathematicians and electronics

engineers should investigate a future by the ocean with

Pan Am. Please address a confidential resume to Mr.
C. R. Borders, Assistant Division Technical Manager,
Pan American World Airways, Inc., Patrick Air Force

Base, Cocoa, Florida, Dept. B-2.

GUIDED MISSILES RANGE DIVISION

PATRICK AIR FORCE BASE, FLORIDA

Circle No. 26 on Subscriber Service Card.

fwmo and miAeu
New!

rms/STOR/zEp
A. W. HAYDON COMPANY'S

TRANSISTORIZED SUB-MINIATURE

ELECTRONIC TIME DELAY RELAYS!

SAVE SPACE AND WEIGHT!

TEST-PROVED PERFORMANCE!
High Temperature: 125°C 1250° Fl

Vibration: 2000 CPS at IS g.
Contact arrangements up to 4 pole double throw.
Unique transistorized R.C. time constant network.
Time Delays from 50 MS to 120 seconds. Longer Delays available.
Hermetically sealed housings.

MEET %
REpUIREMTjjS

OF MIL-E-527HK w NORTH ELM STREET, WATE1BURY20,CONNECTICUT

(ft) Design and Manufacture of Electro-Mechanical Timing DavUtt

Circle No. 33 on Subscriber Service Card.



NOT ( ) STEP-BY-STEP TRANSITION

How Republic's Engineers & Scientists Attack
Today's Missile, Aircraft and Space Problems

There's something in the environment at Republic
Aviation that fires the imagination and sharpens the logical

faculties.

You find it, at its quintessence, within the research groups,

whose members have recently come up with a feasible design

for a "Magnetic Pinch Plasma Engine" to operate in space.

A design utilizing a novel application of basic knowledge in

the field of magneto-hydrodynamics.

The same spirit of bold inquiry, of looking beyond the

immediate, conventional solution of a problem for new and

better answers, permeates the entire professional staff. You'll

find it in development engineers working on new missiles

for new missions ... in experimental engineers studying the

behavior of a prototype aircraft. You'll find it in the metal-

lurgical and electronics labs.

THE RESULT — "quantum-jump" advances in many
technologies vital to the conquest of upper atmosphere and

space flight.

Engineers and Scientists who share Republic's views on Creative Problem-Solving

are invited to discuss opportunities now open in the following areas:

'HERMO, AERODYNAMICS
Theoretical Gasdynamics • Hyper-Velocity Studies • Astronautics Pre-

ision Trajectories • Airplane/Missile Performance • Air Load and

keroelasticity • Stability and Controls • Flutter & Vibration • Vehicle

)ynamics & System Designs • High Altitude Atmosphere Physics •

Advanced Propulsion • Engineer Performance • Re-entry Heat Trans-

iT • Supersonic/Hypersonic Wind Tunnels • Shock Tunnel • Plasma

unnel • Magneto-Hydrodynamics • Ground Control Equipment

ELECTRONICS
Inertial Guidance • Inertial Navigation • Digital Computer Develop-

ment • Radar Design • Systems Engineering • Telemetry-SSB Tech-

nique • Information Theory • Doppler Radar • Countermeasures •

Radio Altimeters • Radome & Antenna Design • Microwave Circuitry

& Components • Receiver & Transmitter Design • Airborne Naviga-

tional Systems • Missile Checkout Systems • Missile Arming & Fusing

• Jamming & Anti-Jamming • Miniaturization-Transistorization •

Ranging Systems • Propagation Studies • Ground Support Equipment

REPUBLIC AVIATION is investing

$35,000,000 in bold new R&D
Program designed to arrive at Major

Breakthroughs inTransition from
Aeronautics to Astronautics.

Send resume in complete confidence to:

Mr. George R. Hickman, Engineering Employment Manager

7 >/!/

Farmingdale, Long Island, New York
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You Get Things Done With

Boardmaster Visual Control

Gives Graphic Picture of Your Operations
—Spotlighted by Color

^V Facts at a glance — Saves Time, Saves
Money, Prevents Errors

Simple to operate — Type or Write on
Cards, Snap in Grooves

& Ideal for Production, Traffic, Inventory,

Scheduling, Sales, Etc.

•fe Made of Metal. Compact and Attractive.

Over 300,000 in Use

Full price $^050 with cards

FREE
24-PAGE BOOKLET NO. JC-40

Without Obligation

Write for Your Copy Today

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

by Dr. Albert Parry

A few weeks before the launching of the Atlas satellite, Soviet astro-

physicist Prof. V. V. Dobronravov recalled that following Sputnik I some
American scientists said their country's "much-touted technology" could

catch up with Soviet technology in two or three years. Others said it might

take 10 years. Wrote the Russian savant in Komsomolskaya Pravda:

"Far be it from us to deprecate the potentialities of American science

and technology and the knowledge and experience of American scientists

and engineers (who, at that, readily avail themselves of the help given

them by specialists of non-American origin). But the results of the year

which has just passed show that the lag not only has not diminished but,

on the contrary, has grown wider. With each day it is more and more

difficult for Americans to catch up with us."

As the year approached its close, Soviet boasts continued. In the official

newspaper of the Soviet armed forces Krasnaya Zvezda, Col. I. Verov

reported that whereas in the 103 years from 1814 to 1917 only 36,078

inventions were patented in tsarist Russia, in just one year of 1957 more

than 2 million inventions and technical improvements were recorded in the

Soviet Union.

Occasionally, however, the Soviets do admit slowness in some fields of

space-age engineering. In the computer realm, for instance, things are not

as they should be. It is true that from 1950 to 1957 Soviet production of

computing machines increased 17.6 times, and computer experts in that

country are now being trained at the rate of several hundred annually. A
new institute of mathematics, with a computing center, is being organized

at Sverdlovsk in the Urals. But Russia's rocket and missile experts cry,

"Not enough!"

In London recently, visiting Soviet Prof. A. P. Yershov, head of the

theoretical programming department of the computer center of the Acad-

emy of Sciences, revealed that his staff lacks a system which would enable

it to feed problems into computers without stopping to code them. Western

mathematicians have a similar need, but the Russians may be worse off.

Besides their usual Greek symbols, they sometimes complicate matters by

trying their own Cyrillic as well as a synthetic language rigged up

by computer specialists.

Expansion or computer-making and other electronic manufacture is

now noted in other Red countries. Red China reports it is producing com-

puters and other machines including "telescopes which register the intensity

of cosmic radiation" and "various counters used to ascertain types, energies,

and power of different radiations." With Kremlin permission, Poles are !

building their first small rockets with electronic ingredients. And East

Germans are being entrusted with production of electronic components for
j

Russia's Sputniki.

Strong winds on Mars are raising clouds of dust and sand, states Prof.

V. Sharonov, in charge of the astronomical observatory at the University

of Leningrad. He calls this phenomenon "an important event" and ex-
j

plains it by the influence of sun spots "upon Mars no less than upon our

planet."
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New SflKKER$ building block concept applied to

CONSTANT
SPEED DRIVES
for 400 cycle A.C. electrical systems

Unlimited
Versatility

High Efficiency

Fast Delivery

Low Cost

i
PRECISION ELECTRIC

CONTROLLER Frequency control ± 0A%. Uses electronic

frequency controller to regulate pump dis-

placement. System pressure is function

of load.

Frequency control ±0.25^. Uses load sensi-

tive system to match infinitely variable

electrical load. System pressure is constant,

flow demand is load dependent.

PRESSURE FROM UTILITY
HYDRAULIC SYSTEM

VARIABLE DISPLACEMENT
MOTOR

\

EE DISPLACEMENT PUMP

RETURN TO UTILITY
HYDRAULIC SYSTEM RESERVOIR

J-

ALTERNATOR

• Using this "building block" construction, Vickers

Constant Speed Drives are assembled to exact

requirements from the abundance of Vickers

Standard and proven components. Practically any

characteristics you need can be quickly adapted

to the existing Vickers product mix. These include:

FREQUENCY CONTROL
± 3% with hydraulic control

±0.1% with electronic control (or better if desired)

VERSATILITY

1 to 75 hp with standard hardware

Flexibility of package shape and location

HIGH EFFICIENCY

Volumetric efficiency of either pumps or hydraulic

motors is 96% at 3000 psi. This together with

optimum matching of components results in very

high system overall efficiency.

MINIMUM WEIGHT
Significant optimization engineering can be

applied to your system design considerations

from similar Vickers application experience.

OVERLOAD CAPACITY
Depending upon system requirements, overload

capacity of from 120% to 200% can be provided.

For further information, write for Bulletin SB-100.

Frequency control ± 0.1& Uses electronic

frequency signal to trim hydraulic flow

control. System pressure is constant.

Frequency control ± %%. Uses hydraulic flow

control only. System pressure is constant.

Frequency control ± 3%. Uses hydraulic flow

control to supply single or dual motors de-

pending upon load variations. System pres-

sure is constant.

VICKERS INCORPORATED
DIVISION OF SPERRY RAND CORPORATION

Aero Hydraulics Division— Engineering, Sales and Service Offices:

ADMINISTRATIVE and ! TORRANCE, CALIFORNIA
ENGINEERING CENTER 3201 Lomita Blvd. • P.O. Box 2003

Department 1470 • Detroit 32, Midi. I Torrance, California

Aero Hydraulics Division District Sales and Service Offices:

Albertson, Long Island, N. Y. . Arlington, Texas
Seattle 4, Washington • Washington 5, D.C
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Spanning the years

of

dynamic

expansion

between
CURTISS JENNY 1918

NORTH AMERICAN'S X-15

the
40th Anniversary
AIRCRAFT YEAR BOOK
the 1959 Edition

Standard of Reference of U. S. Aviation

Look at these big features:

Aviation events of 1958—records set and awards
presented, a pictured chronicle of the new planes
and engines designed, STOL and VTOL advances,
missiles, frames, engines, systems and components
unveiled in 1958.

A recap of plans, appropriations and personnel

affecting Department of Defense, Air Force, Army
and Navy aviation, as well as the notable decisions

of the CA.B. and other Government agencies and
their effect on aviation.

Research activities, design, development and pro-

duction statistics for the major aircraft, engine and

missile manufacturers plus a recap of activities

within the industry as a whole including passenger,

cargo and equipment data for each major airline.

Profuse photos, drawings, descriptions, specifica-

tions and performance statistics for all aircraft in

current production in the U.S. as well as missiles,

earth satellite vehicles, drones, target and test

vehicles and surveillance craft.

Reserve your copy now. This official

publication of the Aircraft Industries Asso-
ciation will be off press in February, 1959

AMERICAN AVIATION PUBLICATIONS
1001 Vermont Avenue, N.W., Washington

Please reserve copies of the 1959 Edition

of the Aircraft Year Book

$6 per copy, U.S., Possessions and Canada.

$8 per copy, all other countries

Money enclosed Bill me later

Name.

Company _

Address

City _

Job Title

Zone State

-
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west coast industry

by Fred S. Hunter

The chips keep getting bigger all the time in the weapons-systems game
as it is being played these days. A Douglas engineer, asked how much his

company may have spent in preparing the proposal it submitted in the

competition for assembly and test of Minuteman, made this off-hand reply:

"Oh, about half a million dollars." This seems an astronomical figure, but

a lot of man-hours are involved in taking an idea from an original concept,

creating the design, setting up the complete technical data on feasibility

manufacture, test, quality assurance, reliability, maintenance, service and
supply. It takes from eight to twelve weeks to put together a proposal on
a big job. Moreover, you can't use second-rate talent in the preparation of

proposals or you'll never win one. So figure $15,000 a year as the average

salary scale and your estimate will be fairly close. We've heard that Boeing
is using 200 engineers in working up its bid on Dyna-Soar while 300 were
used on Minuteman. Add other costs, such as travel, communications and
the printing of all the fancy material and it is easy to see how the cost of

preparing a bid on a development contract may come to as much as the

fee you'll get if you win it. Smaller companies, bidding on subsystems, have
cost problems in the same ratio as the big producers. For example, it cost

Daystrom Pacific around $12,000 to prepare a recent proposal for a black

box about half the size of the telephone handset on your desk.

Lee Stockford, corporate industrial relations advisor to Lockheed Air-

craft Corp., warns of an impending serious shortage of young executives

in the 35-to-40 year age bracket. It will come in about 1966. Stockford

uses simple arithmetic and birth rate statistics to reach his conclusions.

More than 4,200,000 children were born in the U.S. in 1955, but only

2,200,000 in 1940. The latter crop will be reaching 35 in 1966. From then

until about 1977 there's going to be a shortage of bright young men.
Management will be smart to plan now to push their young executives

along a little faster and establish a policy of retaining retired executives

in consulting capacity, Stockford advises.

Two of the Polaris test projects at Lockheed Missile Systems Division

have the delightfully descriptive names of Pea Shooter and Sky Hook. But

the one we really like is LUMF. It sounds as though Bert Lahr were pro-

nouncing it. It means, as you might easily deduce, Lockheed Underwater

Missile Test Facility. It's a tank for launching tests of scale models of the

Polaris. The tank is 24 feet deep, which may or may not be a hint of the

depth from which Polaris missiles are to be launched; the launching cradle

is powered to move across the tank to simulate the forward speed of a

submarine, and a "wave generator" (so named by the Navy) whips up

waves to four feet high. Eight cameras, six under water, record all shots,

although not all are trajectory tests. Lockheed averages four scale-model

tests a day in the tank, or more in one day than in a week with full-scale

models in the ocean.

The Navy is conducting classified studies of ocean currents and tem-

peratures with an eye to use in antisubmarine warfare at its Ferndale

Oceanography Station north of San Francisco. Newly developed electronic

gear is said to furnish more accurate data than previously available. Long
plagued by erratic sound wave transmission characteristics by underwater

temperature "layers," the Navy is reported to be using much high-intensity

sound generating equipment in the studies.

Howard L. Richardson, senior vice-president-Electronic Systems for

Sylvania Electric Co.. on a West Coast trip, indicated few changes will be

noted in the company for some time after the merger with General Tele-

phone Co., "but the merger will give us a chance to seek larger military

orders than we have in the past."

Military reliability in

PS-4000B 115 volt AC
input; 300 volt 1.5 ampere
regulated DC output supply

PS-8001
300 watt miniatur
all-silicon

rectifier regulator

PS-3001
26 volt DC input,

115 volt, 150 VA
Square wave output

PS-1004B standard
325 volt, 200 ma
dc-dc converter

Power Sources units are now in
production missiles

Complete range of sizes, types and
capacities for military and com-

mercial requirements:

• DC to AC available in any power up
to 1500 watts . . . square or sine
wave output.

• AC to DC available with voltages
up to 500V, and currents to 3 amps
... DC Regulation to 0.1 (7 . . . Imped-
ances to .05 ohms . . . Over-all effi-

ciencies 70-75%.

• DC to DC available in combinations
of the DC to AC and AC to DC ratings
shown above.

• Military Reliability is assured by
extremely conservative designs and
the use of the best, pretested military

grade components and advanced
semiconductor techniques. Meet MIL-

E-5400 and MIL-E-8189.

POWER SOURCES,
n c

Burlington

Massachusetts

Circle No. 28 on Subscriber Service Card.
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Bristol miniature pressure switch
features ultra-reliable precision pressure element.

Exclusive design provides outstanding resistance to

shock, vibration, acceleration and overpressures.

These Bristol miniatures, widely proved in modern aircraft,

are designed for switching electrical circuits in response to

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

other gases and liquids.

Bristol's specially designed Ni-Span element is silver

brazed to the stainless steel base assuring greater reliability

than ordinary soft-soldered construction. Result: accurate,

reliable, repeatable performance in any position, at tem-

peratures from —65° F to +250° F, and under Mil Spec en-

vironmental requirements.

Write for Bulletin AV2010 on Bristol Miniature Gage and

Absolute, Adjustable and Differential Switches. The Bristol

Company, Aircraft Components Division, 173 Bristol Road,

Waterbury 20, Conn. b.*a

SPECIFICATIONS

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

differential

Burst Pressure — exceeds 250% of normal working pres-

sure

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

or resistive

4 amp at 30 vdc resistive

2.5 amp at 30 vdc inductive

Dielectric Strength — 500 v rms between terminals and

from terminals to case (MIL-S-8801)

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

25,000 cycles at 28 vdc

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

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

Shock, 30 g, 3 axes -(MIL-S-8801) no change

Vibration — (MIL-S-8801) no contact chatter, no switch

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

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

operating differential change-'/2 psi

4500-30,000 cpm at 10 g-set point change-i/4 psi

operating differential change—V4 psi

Diameter-1-5/16

[ BRISTOL
FINE PRECISION INSTRUMENTS

FOR OVER 69 YEARS

Ml ALTITUDE
HI TEMPERATURE
III VOLTAGE

NEW ALDEN UNIT-MOLDED

TUBE CAP
CONNECTORS

Mden meets the challenge of
space — using special silicon:
insulation to provide tube cap;

1

connectors virtually unaffected!
by ozone, corona, and tem-
peratures up to 750°F. Designs
also feature anti-corona cup,
special long-life contacts and!
integrally molded circuit com-
ponents such as chokes, re-

sistors and condensers. With more than 50 designs, using
a variety of insulating materials (phenolic, polyethylene,
PVC, nylon, Kel-f and silicon), Alden offers a tube cap
connector for every purpose — from ordinary to extremes
of operating requirements.

HI VOLTAGE CONNECTORS
Alden has a complete 45KVAC ACTUAL FLASHOVER
line of "off-the-shelf" - -

hi-voltage disconnects
and connector assem-
blies for use up to

30KVDC, 300 "F. Send
for spec sheets today
on Alden Unit-Molded
Tube Cap and Hi- MP'.'?! MB
Voltage Connectors wtHKttKKKttKKKtii^^^
and Cables.

ALDEN PRODUCTS COMPANY
1 1 75 North Main St., Brockton, Mass.

Circle No. 30 on Subscriber Service Card.

NO LEAKAGE AT WIRE ENTRANCE

TOPFLIGHT
RESULTS

i . . when you place

your classified advertising in

MISSILES AND ROCKETS
Magazine. Every week you

can reach 25,000 top

men in the booming

missile and rocket

industry. If you want

to buy . . . sell . . . seek

employment . . . send your classified

message today to

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

Washington 5, D. C.
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book reviews OLIVER

METALS FOR SUPERSONIC AIR-
CRAFT AND MISSILES, D. W.
Grobecker (Ed.), American Society

for Metals, 1958, Dept. A, 7301 Euclid

Ave., Cleveland, 432 pp.

This is a compilation of technical

papers presented at the Conference on
Heat Tolerant Metals for Aerodynamic
Applications held January 28-29, 1957

! at the University of New Mexico.

It covers the entire field of aero-

dynamic and thermodynamic heating

i currently encountered by aircraft and

missiles metallurgical studies involved

in the high-temperature environment

produced by the vehicles in flight.

Since the presentation of the papers

was almost two years ago, some of the

J

problem areas discussed by the au-

thors probably do not exist at the

I present time. Still, the conference pro-

|

ceedings which were published this

year emphasize many exacting environ-

j
mental barriers that will have to be

[
faced in the months and years to come

j
and the need for intensive research

I in materials.

The papers presented generally con-

I

elude that:

1) The aerodynamic and thermo-

dynamic problems cannot be solved by

metals alone, even the rarer metals.

I
The design limitation on material

weight must be compromised as the

needs for heat resistance increases.

2) It will be necessary to insulate

a high-strength internal structure with

I a high-heat resistance shell. Composite
materials, consisting of coatings and

i laminations of metals and nonmetals

must be employed.

3) Cermets offer great promise be-

I pause of their strength, hardness, and
heat resistance in addition to providing

new ways to apply basic solid-state

physics and chemistry to the produc-

tion of new materials.

4) Materials research must be

Ipoordinated along with structural and
laerodynamic development.

5) More basic research and de-

j
/elopment is needed within the metals

•Industry including the broader field of

solid-state physics, chemistry, ceramics,

land surface chemistry.

Goal for achievement, the authors

IIpecifically concluded, should aim at

>roviding the Air Force with those

naterials of which it has dire need,

ncluding molybdenum alloys for with-

standing increases in speed from Mach
I to Mach 7 and rocket nozzle ma-
erials with increased life at flame tem-
•eratures of 4000 to 5000 degrees F,

. vhich would increase range 400%.

li nissiles and rockets, January 12, 1959

At Astrodyne's plant in McGregor, Texas, this Oliver-Farquhar 2140-Ton
Hydraulic Extruding Press does its work in the silence of its own cell, com-
pacting today's powerful solid rocket propellents. All movements of this

unique press are programmed and recorded in a central control bunker placed
at a safe distance from the unmanned press cell.

Write, wire or phone for complete information or ask for our recommen-
dations and proposals. The Oliver Corporation, A. B. Farquhar Division,

Press and Special Machinery Departments, York 6, Penna.
Circle No. 31 on Subscriber Service Card.

PROFESSIONAL PERSONNEL REQUISITION

Aerodynamicist
Design analysis of hypersonic configurations powered

with air-breathing propulsion systems. Evaluate the

utilization of advanced and unique engine cycles on

various vehicles used for interception, long range mis-

sile, and booster missions.

Must be a specialist in supersonic aerodynamics with

appropriate education and experience. Work provides

broad technical responsibilities. Excellent individual,

professional, and project potentials for recognition and

advancement.

Contact:

Floyd E. Hargiss, Manager, Professional Personnel

16552 Saticoy Street, Van Nuys, California

"3 Advanced power and, weapons support

systems for air and space

VAN NUYS AND POMONA, CALIFORNIA

larquardf
OGDEN, UTAH I URCRAfT CO.
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HUGHES THERMAL RELAYS

FOR RELIABILITY

IN GUIDED MISSILES

Hughes now makes commercially available a completely reliable single

action switch. Used in the Falcon, field proven as a reliable missile, this

Hughes relay is engineered to meet the most exacting of requirements.

With unusual speed of action, firing signal triggers the release of constrained

contact ... contact closes upon fixed contact point ... switch circuit becomes

permanently closed.

In a typical application, 3.0 volts DC applied to a firing circuit of 1.2

ohms fires within 0.3 seconds.

For additional information please write: Hughes Products, Marketing

Department, International Airport Station, Los Angeles 45, California.

SPECIFICATIONS

MECHANICAL— Body Size: Maximum diameter 0.252"; length .920".

Total weight: Less than 0.1 oz.

ELECTRICAL—Before Firing: Insulation resistance is greater than

200 megohms. Minimum breakdown voltage 600 volts.

Firing: 2 volts minimum required. Actual voltage depen-

dent upon closing time desired.

After Firing: Circuit resistance less than 0.3 ohm.

ALTITUDE—Any.

OPERATING TEMPERATURE: -55X to +125°C.

Creating a new world with ELECTRONICS
|_| | | |_J p <^ PRODUCTS

© 1958, Hughes Aircraft Company

SEMICONDUCTOR DEVICES • STORAGE AND MICROWAVE TUBES • CRYSTAL FILTER!

OSCILLOSCOPES • RELAYS • SWITCHES • INDUSTRIAL CONTROL SYSTEM'
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engineering
opportuniti

with the TAPCO GROUP
of Thompson Ramo Wooldridge Inc.

Rewarding Research Opportunities for engineering

specialists now exist in the Advanced Engineering Depart-

ment of the Tapco Group at Thompson Ramo Wooldridge

Inc. This is a continuing and expanding program. The
Tapco Group, made up of five major Thompson divisions,

is serving the Aero-Space, Electronics, Nuclear and General

Industrial fields with fully integrated facilities for research,

development and production of structures, propulsion

systems, electro-pneumatic-mechanical auxiliary and
accessory power systems, electronic controls and check out

equipment, and fuel systems involving solid-state, liquid

and nuclear fuel studies.

If you would like to join the personnel of the Advanced

Engineering Department in satisfying work at the frontiers

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

GAS DYNAMICS — Internal and external flow, single and two phase
flows, transonic and rarified gas flows.

HYDRODYNAMICS — Experience in boundary layer cavitation

and sound.

APPLIED MECHANICS SPECIALIST- Experience in trajectories,

system stability, system analysis and simulation techniques.

PROPULSION SPECIALIST-Familiar with gas dynamics and thermo-

dynamics of nozzle flows and combustion of solid and liquid

propellants.

INFORMATION THEORY ANALYST - Experienced in mathematical

analysis of mechanical and electromagnetic transmission
of information.

PHYSICIST—Familiar with the physics of gases and liquids, mechani-

cal and electromagnetic wave propagation within these media.

SOLID STATE PHYSICIST-To work on electronic elements.

MAGNETO HYDRODYN AMICIST—To work on advanced propul-

sion systems.

APPLIED MATHEMATICIAN—Experience in logical programming of

systems and interest in communication and probability theory.

Your complete resume should contain personal, educa-

tional, experience data, and salary requirements. Send to

Director of Placement. All replies will be held in

strict confidence.

TAPCO GROUP
Thompson Ramo Wooldridge Inc.

23555 EUCLID AVE. • CLEVELAND 17, OHIO
Phone: IVanhoe 1-7500, Extension 402, 703

Founded in 1901 Plants in IS Cities

Nineteen Research and Development Centers

Circle No. 6 on Subscriber Service Cord. 45



How a creative engineer

can grow with IBM
"Certainly my present assignment on the B-70 offers many

growth opportunities," says Project Engineer Edward V. Zaucha.

Designed to fly farther, faster and higher than any manned

aircraft ever has before, the B-70 requires a completely new

radar display system. "My responsibility includes the design of

new cathode ray tube circuits plus system studies dealing with

specific bomb-nav problems. These studies cover related

equipment, such as the search radar and circuit indicator devices.

In addition, I coordinate the development of storage tubes,

high voltage power supplies and other equipment. A job that

covers this much territory is a creative challenge. With IBM I

have the opportunity to use all of my training; and in addition,

I learn new things every day that will advance my engineering career.'

Career opportunities in these areas . .

.

• Airborne digital & analog computers

• Ground support equipment

• Inertial guidance & missile systems

• Information and network theory

• Magnetic engineering

• Maintainability engineering

• Optics

• Radar electronics & systems

• Servomechanism design & analysis

• Theoretical design & analysis

• Transistor circuits

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

or Mechanical Engineering, Physics, or Mathematics,

and proven ability to assume a high degree of technical

responsibility in your sphere of interest.

IBM is a recognized leader in the rapidly expanding

electronic computer field. Its products are used for

both commercial and military applications. Continuous

growth means excellent advancement opportunities.

The "small-group" approach assures recognition of

individual merit. IBM provides excellent company

benefits and salaries are commensurate with your

abilities and experience .



letters

Assignments now open include . . .

RADAR ENGINEER to provide topographical sensors for

airborne and space systems. Design airborne radar pulse,

microwave and deflection circuitry. Analyze doppler radar

systems for theoretical accuracy and performance limitations.

Qualifications: Bachelor's or advanced degree in E.E. with

3 years' experience in radar system development, including

display and circuits, control consoles, and radar design.

SYSTEMS ENGINEER to design and analyze closed-loop

systems of inertial and radar equipment, display materials,

and computers.

Qualifications: Bachelor's or advanced degree in E.E. or

Aeronautical. At least 2 years' experience in systems analysis.

Additional experience desired in development of military de-

vices—servomechanisms, radar or computers.

704 PROGRAMMER ANALYST to study data flow diagrams

and write differential equations of a circuit diagram. To investi-

gate analog and digital real-time control systems using digital

and/or analog computer.

Qualifications: M.S. in Physics and 2 years' experience in

control systems analysis and/or shielding techniques. Must

know transforms, numerical analysis, and be able to construct

mathematical model of a reactor.

STATISTICIANS to handle analysis-of-variance and multiple-

regression problems. Design experiments for engineering

applications and select the optimum form of statistical analysis.

Assist engineering in areas such as reliability analysis and

human factors engineering by developing statistical programs

for the IBM 704.

Qualifications: M.S. in Statistics, with major work in math

statistics. Minimum experience, 2 years, preferably with

engineering applications.

SENIOR OPERATIONS RESEARCH ANALYST to apply

advanced math techniques to weapons systems analysis and

evaluation. Entails simulating tactics involving advanced weap-

ons systems then deriving methods for evaluating operational

effectiveness of alternate design concepts. Will work extensively

with IBM 704 and other digital and analog computers.

Qualifications: M.S. or Ph.D. in Mathematics or Physics and

3 to 5 years' experience.

There are other openings in related fields to

broaden your skills and knowledge.

For details, just write, outlining background

and interests, to:

Mr. P. E. Strohm, Dept. 000
International Business Machines Corp.

Owego, New York

IBM
MILITARY PRODUCTS ®

Real Reason

To The Editor:

Your recent editorial on education

has some constructive suggestions. But
along with so many others writing on
the subject, you have apparently missed
the real reason for our technological

dilemma.

Many high school students believe

that a scientific career is too difficult

for the compensation received. Notice
that it is not that it is too difficult, but
that it is too difficult for the compensa-
tion received.

Grade school arithmetic is suffi-

cient to calculate that a student bril-

liant enough to pursue a scientific ca-

reer can be thousands of dollars richer

by the time he is 30 years old if he
enters one of the crafts instead of
science.

The main problem in America to-

day is one of incentive.

Frank W. Brands
1202 Maiden Lane
Pullman, Washington

Wrong Time

To the Editor:

I believe the launch time given in

the article "March 1 May Be Mars
Probe Date," in a recent issue is in

error.

In order to use the cotangential

ellipse Mars must be 44.3 degrees

ahead of the earth (relative to the sun)

at launch time. This would place the

probe vehicle in the vicinity of Mars
some 250 days later.

The 1958 Martian opposition (No-
vember 16) has just passed, and our
earth is presently pulling ahead of Mars.
The next opposition does not occur
until December 30, 1960. The angular

velocity of Mars is about .524 degrees

per day and that of the earth .987

degrees per day—their difference (or

the amount the earth catches up to

Mars) is .463 degrees per day. Mars
will be 44.3 degrees (required launch

angle) ahead of the earth (44. 3/.463)
96 days prior to the 1960 opposition.

This means that the Martian probe
should be launched about September
25, 1960.

Robert Citron

Chairman
Space Flight Committee
Pacific Rocket Society

You're right, and we're wrong. Our
space clock was running slow and your
calculations are 100% correct. Thanks
for correcting our error in the mechan-
ics of the planets.
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keeping track

by Peer Fossen

Sputnik 111, according to reports from the Moscow Planetarium, at the

end of November telemetered back to earth information about collisions

with meteor bodies. At that time, the artificial Soviet moon, as well as our

own globe, passed through meteor showers from the Leonids. Earlier, the

satellite had passed through a powerful shower from the Orionids.

The large Soviet satellite carries a series of piezoelectric transducers for

recording the number of micrometeor impacts. The Moscow report says

these transducers are so sensitive that they can detect the impact of par-

ticles with a diameter of one micron and a mass of one billionth of a

gram.

In the meantime, our own "boxcar-sized" Atlas satellite has proved that

U.S. technology has made a great step forward, even though its payload

weight is only a fraction of that of Sputnik III. The communication achieve-

ments experienced through this satellite are substantial, and the experiment,

according to Dr. Elmer W. Engstrom of RCA: "opens up the early pros-

pects of revolutionary communications techniques, such as international

television, and microwave voice and code services on a global basis, using

satellite relays capable of spanning the oceans."

RCA played a great role in the development of ARPA's Project SCORE
instrumentation package, under contract with the U.S. Army. Of particular

interest is the weight of the package. Among the light-weight equipment
were:

Two transistorized receivers, each weighing ten ounces—enclosed in

specially designed shock-resistant coverings—for receiving messages from
the ground stations.

Two eight-watt transmitters, each weighing two-and-a-half pounds, to

relay the messages on command to other ground stations. The transmitters

were developed jointly by RCA and Radio Specialties Company.

Two electronic control units, each weighing three-quarters of a pound,

to respond to commands from the ground. These units are used to activate

the receivers, transmitters or magnetic tape system storing the radio

messages. i

Two beacon transmitters, each weighing three-quarters of a pound, for

sending out a steady signal for tracking and temperature recording. This

equipment was produced by Applied Science Corporation of Princeton

under an RCA sub-contract.

In addition to the telemetering receiving station at the Cape Canaveral
launch site, tracking of telemetering during the Pioneer III flight was
accomplished at Mayaguez, Puerto Rico, and at Goldstone Tracking station,

north of Barstow, Calif. The following tracking characteristics of these two
stations were recently released by Dr. William H. Pickering of JPL:

GOLDSTONE PUERTO RICO
Transmitter carrier power 96 MW-19.8 dbm 96 MW-19.8 dbm
Vehicle antenna gain 2.5 db 2.5 db
Space loss at . -204.5 db at -190.5 db at

250,000 miles 50,000 miles

Net ground mtenna gain 39.4 db 21.5 db
Received signal -142.8 dbm at -146.7 dbm at

250,000 miles 50,000 miles
Receiver threshold -153.5 dbm -153.5 dbm
S/N for RF loop (20 cps BW) . . 10.7 db 6.8 db

W. M. WILLIS

£t IT
Engineering Notes

Scientific sealing, rather

than the brute-force

approach, is the fea-

ture of the Mormon
Conoseal that has sue-:

cessfully exceeded the

sealing requirements of

tomorrow's aircraft and
missiles. As opposed to

bolted flanges which invariably yield and
loosen during thermal cycling, the Mormon
all-metal Conoseal closely approximates the

flexibility of organically sealed joints and!

endures repeated extremes of thermal cycling]

while still maintaining a perfect seal.

In the low-temperature range (— 320°F.) the]

joint has been successfully tested with liquid

oxygen and liquid nitrogen using materialj

transitions of aluminum flanges to stainless

flanges. Recent experiments conducted by a

leading airframe manufacturer have illusH

trated why the safety features of the Cono-

seal are a necessity. Impact sensitivity tests

conducted by this company reveal that cer-j

tain materials, such as synthetic elastomers!

cellulose base papers, thermo-plastics ana
thermo-setting resins, including phenolics and]

silicones would explode when saturated with]

liquid oxygen and subjected to shock oil

impact. The chemical inertness of the all-

metal Conoseal precludes any possibility oil

explosion during use of liquid oxygen, and]

in effect, is an anti-explosion joint.

Rigorous laboratory tests at Marman Division,

Aeroquip Corporation, have proven the high-!

temperature and pressure-sealing capabilities

of the Conoseal exceed the capabilities on

pipe or tubing. Prototype tests now being

conducted by various customers have demon-l

strated successful applications in liquid metals,

such as liquid sodium at 1 600°F. In outstand-

ing tests of other applications, a 14-inchi

Conoseal used in a thrust vector control

nozzle on a solid propellent rocket success-

fully withstood a nozzle temperature of

4600°F. for 90 seconds duration.

The Engineering Department at Marman has:

not overlooked the requirements of planti

engineers and test equipment designers I
the development of a 6400-series,heavy-dutyr

pipe Conoseal. This rugged industrial jointi

retains all the maintenance, assembly, and

sealing abilities of the aircraft joint, but is

specifically designed for industrial usage,

Complete test reports are available upon

request, covering performance of the four

ranges of joint types available for yoj

aircraft, missile, and industrial requirement;

Cross-sectional drawings of the CONOSEAL Joint show hov

the Belleville-type metal gasket is purposely compressor

beyond its elastic limit to form a high pressure seal of counttt

balanced radial and axial forces.
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100% Metal! That's Why^2E7C0N0SEAL

oints Assure Unlimited Shelf Life With Perfect Seal
Mormon's all-metal CONOSEAL Joint provides two basic

advantages over organically sealed tube joints:

1 —shelf life is practically unlimited

2— seal is maintained from — 300°F. to 200O°F.

The CONOSEAL Joint utilizes a new concept of metal-to-metal

sealing in which the conical metal gasket is completely encased
by mating flanges. Compressed radially and axially, the

gasket forms a superior seal that withstands extreme pressures

and wide thermal cycling. Distortion, shock, even minor linear

deflections are absorbed without loss of seal.

The compact design of the Marman CONOSEAL Joint

minimizes envelope clearance needed. Single bolt fastening

simplifies installation. Ideal for fluid transfer lines and structural

joints, it is available in four weight/strength configurations

for both air and ground installations. Mail coupon for com-
plete new catalog.

CONOSEAL is an Aeroquip Trademark.

DIVISION

eroquip ^Corporation

11214 EXPOSITION BLVD., LOS ANGELES. CALIFORNIA
IN CANADA: AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO

Marman Products are Covered by U.S. and Foreign Patents and Other Patents Pending

Aircraft Sales Dept., Marman Division, Aeroquip Corporation

11214 Exposition Blvd., Los Angeles 64, California

Please send me full information on Marman CONOSEAL
Joints. I am concerned with temperatures from

°

to °, pressures from psi. to psi.

type of fluid-

Name
Title

_diameter_

Company_

Address

City __Zone_ -State-
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A thermometer reading?

Internal motion

of body particles?

What is absolute zero?

What happened to the

3rd law of thermodynamics?

How is temperature defined i

in the "pinch effect"?

A complete and thorough knowl
edge of temperature is important^

to Allison because energy convex1

sion is our business and we use

temperature in making our conver

sions. Thus, we have a deep anc

continuing interest in temperaturl

in all its expressions.

Basic to our business is a funds
mental knowledge of temperature]

We search for this knowledge
to increase the effectiveness witl

which we accomplish our missioi

— exploring the needs of advance

Energy conversion is our business

propulsion and weapons system!

I
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ARMY
y Boston Ordnance District, Army
ase, Boston:

99,450—Fenwal, Inc., Ashland, Mass.,

for design, development and fab-

rication of temperature probes.

199,918—Avco Mfg. Corp., Everett,

Mass., for reentry physics evalua-

tion program.

U.S. Army Engineer District, Corps
Engineers, Mobile, Ala.:

I,042,253—Redstone Arsenal, Ala.,

for construction of propellant de-

velopment facilities.

NAVY
U.S. Navy Purchasing Office, Los

ngeles:

II,330—Philco Corp., Philadelphia,

for services of electronic and
communication equipment in mis-

sile flight test programs.

I
District Public Works Office, U.S.

aval Base, Charleston, S.C.:

0,000—Soil Consultants, Inc., Char-
leston, S.C., for engineering serv-

ices for Polaris missile assembly
facilities, Naval Ammunition
Depot, Charleston, S.C.

34,220—Wells Benz, Inc., San Diego,
Calif., for construction of facilities

Point Arguello, Calif.

AIR FORCE
the U.S. Signal Corps, Ft. Mon-

>uth, N.J. and Space Technology
boratories, Inc., Los Angeles:

91,000—The Semiconductor Divi-

sion of Hoffman Electronics Cor-
poration for solar energy con-
verters.

the Air Materiel Command at

ight-Patterson Air Force Base:

,491,310—Goodyear Corp., Akron,
Ohio, for changes in the Mace
missile.

the Guided Missile Division of Fire-

ne Tire & Rubber Co.:

00,000—Clary Dynamics, San Gab-
riel, Calif., for gyroscopes, servo-

actuators and valves for use on
the Corporal.

Headquarters, Air Force Cambridge
search Center, Bedford, Mass.:
J.000—The University of Chicago,

for research concerning the solar-

geophysical aspects of cosmic
radiation and magneto-hydrody-
namics.

TO PINPOINT

A MISSILE

MORE THAN

40° LONGITUDE —
DISTANT !

DEVIATING MEDIUM

RAY PATH

A a-,

DIRECT PATH

HORIZON

= OBSERVATION SITE

T ~= TARGET

Engineering Opportunities

ofa High Order in Creating Complex

Identification& Tracking Equipments

at General Electrics Missile

Detection Systems Section

To locate a 15,000-mph missile despite

complicating factors such as the vary-

ing refractive index of the troposphere

and ionosphere, a high degree of sys-

tems sophistication is of paramount

importance.

Growth opportunities commensurate
with the creative and analytical de-

mands implicit in such requirements

are open now for experienced elec-

tronic engineers at G.E.'s Missile De-
tection Systems Section in these areas:

• Research & Development of New
Detection Techniques

• Initiation & Development of

Proposals

• Definition and Direction of

Equipment Design

• Engineering Liaison with Military

& Engineering-Manufacturing

Sub-Contractors

Positions at Several Levels

for Electronic Engineers

SYSTEMS DEVELOPMENT ENGINEERING
(At least 4 years' experience)

RADAR SYSTEMS

SYSTEMS ANALYSIS

DATA ANALYSIS

ELECTRONIC COUNTERMEASURES
SYSTEMS

SYSTEMS EQUIPMENT ENGINEERING

ANTENNA DESIGN AND DEVELOPMENT

RF COMPONENTS DEVELOPMENT

UHF AND MICROWAVE
RECEIVER DEVELOPMENT

DATA REDUCTION EQUIPMENT D&D
VIDEO DISPLAY DEVELOPMENT

COMPUTER APPLICATIONS

Salaries fully competitive, commensurate with experience

Write in confidence to Mr. James P. Kinsella, Div. 43-WB

Missile Detection Systems Section

HEAVY MILITARY ELECTRONICS DEPT.

GENERAL ELECTRIC
Court Street, Syracuse, New York
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when and where

JANUARY
Fifth National Symposium on Relia-

bility and Quality Control in

Electronics, Bellevue-Stratford

Hotel, Philadelphia, Jan. 12-14.

American Society of Mechanical En-
gineers, 1959 Second Annual
Technical Conference, Hunt-

ington-Sheraton Hotel, Pasa-

dena, Calif., Jan. 21.

Southwest Electronic Exhibit, Arizona

State Fairgrounds, Phoenix,

Jan. 21-23.

Institute of the Aeronautical Sciences,

27th Annual Meeting, Shera-

ton-Astor Hotel, New York.

Honors Night Dinner, Jan. 27,

Jan. 26-29.

Fifth Annual Radar Symposium (clas-

sified), Rackhara Bldg., Uni-

versity of Michigan, Ann
Arbor, Jan. 27-29.

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

Hotel Commodore, New York,
Jan. 27-30.

Armour Research Foundation, Fifth

Annual Midwest Welding Con-
ference, Illinois Institute of

Technology, Chicago, Jan. 28-

29.

FEBRUARY
14th Annual Technical and Manage-

ment Conference, Reinforced

Plastics Division, Society of

the Plastics Industry, Inc.,

Edgewater Beach Hotel, Chi-

cago, Feb. 3-5.

1959 Engineering Exposition, Balboa

Park, San Diego, Feb. 26-

March 1.

MARCH
IRE, AIEE and Association for Com-

puting Machinery, 1959 West-

ern Joint Computer Confer-

ence, Fairmont Hotel, San
Francisco, March 3-5.

Institute of the Aeronautical Sciences,

Flight Propulsion Meeting

(classified), Hotel Carter, Cleve-

land, March 5-6.

Western Space Age Conference and
Exhibit. For information: Do-
mestic Trade Dept., Los An-
geles Chamber of Commerce,
404 South Bixel St., Los
Angeles, March 5-7.

Gas Turbine Division of the American
Society of Mechanical En-
gineers, Turbine in Action,

Cincinnati, March 8-11.

American Society for Metals, 1 1 th

Western Metal Exposition and

Congress, Pan-Pacific Audi-

torium and Ambassador Hotel,

Los Angeles, March 16-20.

EMPLOYMENT

PROFESSIONAL PERSONNEL REQUISITION

Combustion Engineer
To join a group of engineers and scientists in exploring
the release of energy from various materials possessing
unusual energy potential. These materials are known
to hold great promise as fuels for hypersonic propul-
sion systems, but additional research and evaluation is

necessary to make them fully productive.

Work requires extensive experience in combustion
analysis and combustor designs. Position is in ASTRO,
Marquardt's Air Space Travel Research Organization.
You will be joining a group which is making important
advances in many areas of advanced power systems.

for information. Contact:

Floyd E. Hargiss, Manager, Professional Personnel,
!

16552 Saticoy Street, Van Nuys, California

Advanced power and weapons support

systems for air and space

VAN NUYS AND POMONA, CALIFORNIA oeo£N,UTAH iMRcmnco.

ALEVE
TODAY

1

Arch Lightbody, like 800,000
other Americans, is cured of

cancer. Like 800,000 other

Americans he went to his doctor

in time— in time for early diag-

nosis and prompt and success-

ful treatment. He learned that

many cancers are curable if de-

tected in time.

You can do two things to defeat

cancer: Have an annual health

checkup. Be alert to the 7 danger

signals that could mean cancer:

1. Unusual bleeding or discharge.

2. A lump or thickening in the

breast or elsewhere. 3 A sore

that does not heal. 4. Change in

bowel or bladder habits. 5.

Hoarseness or cough. 6. Indi-

gestion or difficulty in swallow-

ing. 7. Change in a wart or mole.

If your signal lasts longer

than two weeks, go to your

doctor to learn if it means

cancer.

AMERICAN CANCER SOCIETY
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BENDIX SR RACK

AND PANEL CONNECTOR
with outstanding resistance

to vibration

The Bendix type SR rack and panel electrical connector

provides exceptional resistance to vibration. The low

engagement force gives it a decided advantage over

existing connectors of this type.

Adding to the efficiency of this rack and panel con-

nector is the performance-proven Bendix "clip-type"

closed entry socket. Insert patterns are available to

mate with existing equipment in the field.

Available in general duty, pressurized or potted

types, each with temperature range of —67°F to +257°F.

Here, indeed, is another outstanding Bendix product

that should be your first choice in rack and panel

connectors.

SCINTILLA DIVISION
SIDNEY, NEW YORK

Export Sales and Service: Bendix International Div., 205 E. 42nd St., New York 17, N. Y.
Canadian Affiliates: Aviation Electric Ltd., 200 Laurentien Blvd., Montreal 9, Quebec.

Factory Branch Offices: Burbank, Calif.; Orlando, Florida; Chicago, Illinois; Teaneck, New Jersey; Dallas, Texas; Seattle, Washington; Washington, D. C.

issiles and rockets, January 12, 1959 Circle No- 8 on subscriber service cord. 53



editorial

The Case of Dr. York and Mr. Johnson

Separated by only a few feet on the third floor

of the Pentagon are the offices of the Advanced
Research Projects Agency and the Defense De-
partment's new Directorate of Research and En-
gineering.

Heading the latter office is Dr. Herbert F. York,

physicist. Heading ARPA is Roy Johnson, business-

man. Before Dr. York's Christmas Eve appointment

he was chief scientist of ARPA. In his present post

he takes precedence just behind the service secre-

taries and is paid the same salary they get — $22,-

500 annually. Johnson, somewhat lower in the DOD
protocol scale, is paid $19,000. Dr. York's post

was established by law, Johnson's by Defense De-
partment fiat. Both men took severe pay reductions

in accepting their posts, Johnson probably the great-

est. Both are forthright, out-going and competent.

This much is clear and understandable fact. But

at his first press conference Dr. York couldn't do
much to clear up a score of questions about the dual

capacities of two agencies. To reporters who asked

about such matters as authority, budget and areas of

operation, it sounded like the old story of who does

what to whom and who pays.

Dr. York verified previous word that ARPA
was a permanent part of DOD and he said he saw
no conflict between ARPA and his office. Yet:

Both Johnson and York report directly to De-
fense Secretary McElroy.

Both supervise, direct or perform research and
engineering projects in DOD.

Both are authorized to arrange for R&D work
by other government agencies.

Both are authorized to enter into private con-

tracts for R&D work with private business or scien-

tific agencies.

Both perform at the pleasure of the Secretary of

Defense, although Congress may claim a proprietary

interest in Dr. York.

ARPA has taken over the entire field of military

space, although it does not limit itself to this field.

ARPA's officials, and apparently Secretary McElroy,

look upon ARPA and refer to it as a fourth service

set up for the single management of all military

space projects. ARPA has to date worked through

the services although it is authorized to "acquire or

construct such research, development and test facili-

ties and equipment as may be approved by the Sec-

retary of Defense."

The charter of the new R&E office certainly en-

compasses the space field as well, and how the new
Directorate will divide its field with ARPA, or vice

versa—or what could happen at the first test of

strength between the two—is difficult to conjecture.

But this is not the most critical aspect of this

situation in a highly critical field. The grave danger

lies in what is accomplished or not accomplished

in the field of military space projects.

ARPA has its own budget (well under half a

billion projected) and must pay for every operation

it assumes. The services have no money for space

projects in their 1960 budgets. Any military space

experiments or achievements they may wish to

undertake are limited by the decisions and the

budget of ARPA, the fourth service.

Roy Johnson has said that in the case of a tech-

nological breakthrough ARPA could always get

more money from Secretary McElroy's emergency
fund to cover his own budget deficiencies. Presum-
ably he could or perhaps the Defense Department's

new R&E budget, which Dr. York must defend be-

fore Congress, will contain items for space projects.

He may not be limited. Perhaps his office could be-

come the fifth service.

The very grave danger is that in the confusion

resulting from this divided authority, from this

juggling of the bright balls of military space projects

one of them may be dropped or even left completely

out of the act. Certainly Dr. York and Roy Johnson
are sincere and honest gentlemen and certainly they

took their present jobs with the most honest of in-

tentions. But it would take a saint to keep his tem-

per and a Solomon to adjudicate the roles each must
play under the present setup.

Certainly we must have civilian control over the

military including the military operating in the solar

areas but let's have a reasonably clear-cut control

and not an Alphonse and Gaston act. M/R believes

and has said repeatedly that the military equipment

necessary to prevent any other force from control-

ling space is the greatest requirement of the free

world today. We believe that our military leaders are

best qualified to define that equipment; that they

should have a clear line of authority before which

to present the projects they need and no arbitrary

limit on the money necessary to research, develop

and procure them.

Lunik certainly does nothing to de-emphasize

this.

Clarke Newlon
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mentioned in the editorial pages of this issue of Missiles and
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Use the attached prepaid reply cards. Circle numbers shown on
I reply card that correspond with numbers appearing beneath items

(bribed. If no circle number accompanies the article or advertise-

nt, give page number (and advertiser's name) on line provided at

itom of the card.

Your requests for information will be forwarded prompdy to the

npanies concerned.

1VEW PRODUCT BRIEFS
TIOMETER. Bourns Laboratories,

ts announced a new version of its

l{[209 twinpot lead screw actuated

((iometer. The device, twinpot, is a

lirangement of two potentiometers

li unit that provides simultaneous

I of two circuits by a single ad-

WLt of the slotted shaft. Now fea-

Wthe Bourns silverweld termination,

4l-to-metal bond, the model pro-

sirfually a 100% usable potentiom-

ange plus better stability and

IE reliability, the company said.

Kng 5/16" x '/i" x vW, model
ounts individually or in stocked

lies using 2-56 screws through

lyelets.

alo. 225 en Subscriber Service Card.

(| ELIMINATION. New Universal

or Products Corp. has developed
liprized power supplies for com-
litions and navigation applications

j
I ilt-in protection against the spikes

H nsients disturbing system voltages

Sllround systems. It is described in

- '894A, and is listed as Model
LjPlug and mounting facilities are

faid for simple mount-to-mount re-

bent of electro-mechanical sup-

kpperating efficiency is 87%. Size

fc x 3
'/i " diameter. It weighs 2 lbs.

b and produces 300V and 100V

I fVDC input. The supply operates

bjieratures from —40°C to -j-80°C.

(models are available with inputs

It-IIOVDC and outputs to 2000
'S.

l ie. 226 on Subscriber Service Card.

H PRIMARY PHASE. Acton Lab-
o s Inc. has introduced a type

»|| audio primary phase standard.

mU include ultimate accuracy of

III self-calibration, lissajou pattern

nation and long-term operating re-

84 The type 7000-B audio primary

standard supplies two sinusoidal

H signals where phase relationshiph to ±0.05° and is continuously

31 from 0* to 360". The frequency
hi two signals is the same and is

•Tone selected frequency from 30
t(20 Ice. The type 7000-B is used
vibration of phase detectors and
miffing devices.

lb. 227 en Subscriber Service Card.

T! INVERTER. Converting dc to ae
vi moving parts, the new Model
w static inverter manufactured by
Solids Corp., Los Angeles, Calif.,

m 800-eycle power from nominal
W sources. The ruggedized unit,

measuring 3.6 x 4.5 x 6.4 inches and
weighing 4'/^ lbs., installed, delivers 150
VA of continuous 115-vott power, am-
plitude-regulated to 2% under all op-
erating conditions covered by MIL-E-
5272A. Frequency regulation of the all-

transistorized unit is ±2 cycles.

Circle No. 228 on Subscriber Service Cord.

THERMAL HEATER. A newly-developed
technique for fabrication of electrical

heaters results in lightweight, thin, flex-

ible units for airborne and electronic

equipment applications. Typical of
Minco Product, Inc's new line of Ther-

mal-Heaters is the 43-watt circular

heater weighing less than 74 ounce (in-

cluding 12 inch leads). This heater, less

than .030 inch thick over the element
and less than .065 inch thick over the
leads, may be clamped or cemented in

place. Flexible construction permits ap-
plication to flat or curved surfaces. In-

sulation resistance is 1000 volts rms.

Circle No. 229 on Subscriber Service Cord.

AUTOMATIC IMPEDANCE PLOTTER.
Alford Manufacturing Co.'s automatic
impedance plotter is now available in

rack-mounted units as well as in port-

able units. The automatic device pre-

sents continuous data on an unknown rf

impedance at the rate of 60 points per

second traced on a Smith Chart. The
unit consists of an AMCI Hybridge, an
AMCI polar displayer and auxiliary

components and utilizes a standard rf

oscillator, regulating power supply, de
oscilloscope and/or X-Y recorder.

Circle No. 230 on Subscriber Service Card.

DC TACHOMETER GENERATOR.
Servo-Tek Products Co. has announced
a new version of their d-c tachometer
generator. The manufacturer guarantees

a brush life of 100,000 hours (over 10

years) of continuous operation at 3600
rpm. Linearity from to 12,000 rpm is

better than 1/10 of 1% of the voltage

output at 3600 rpm.

Circle No. 231 on Subscriber Service Card.

HIGH VOLTAGE CONTROL. A new
high voltage control designed for use in

circuitry with voltages in the kilivolt

range has been announced by Interna-

tional Resistance Company. The power
rating of the unit is consistent with the

high terminal-to-terminal voltage rating!

the size is consistent with the high termi-

nal-to-ground voltage rating.

Circle No. 232 on Subscriber Service Cord.
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MISSILE LITERATURE

DESIGN MANUAL A 20-page design

manual on standard and special instru-

ment eases is available from TA Mfg.
Corp. Illustrated in color, it contains

prints and design information on 120

basic sizes and types, materials and
specifications cross-referenced to mili-

tary requirements.

Circle No. 200 an Subscriber Service Cord.

CATALOG FOLDER. A short-form cata-

log folder of electronic components and
instruments has been issued by Bur-

roughs Corporation, Electronic Tube Di-

vision. The brochure contains condensed
descriptive information and aplications

data on Burroughs Beam Switching

Tubes, Nixie (Rj indicator tubes, decade
counters, pulse control instruments, op-
timeters, beamplexers and visual de-

coders manufactured by the company.
Circle No. 301 on Subscriber Service Cord.

BROCHURE. The Brach Manufacturing
Corp. Division of the General Bronze

Corp., has available a new 12 paqe bro-

chure describing expanded facilities for

the manufacture of magnetic amplifiers

and saturable reactors including associ-

ated circuitry and equipment. Booklet

also describes advantages of magnetic
amplifiers and the reliability, maintain-

ability, and applications for magnetic
amplifier equipment.

Circle No. 202 on Subscriber Service Card.

PULSE CONTROL INSTRUMENTS. An
8-page condensed catalog of Unitized

Pulse Control Instruments is available

from Burroughs Corp., Electronic Tube
Division. The boolclet provides capsule
technical descriptions of more than

twenty-five Burrouqhs pulse control in-

struments, including pulse qenerators,

flip-flops, coincidence detectors, delavs,

mixers, counters and power supslies. The
paelcaqed units are self-contained and
can be easily interconnected to form
any desired pulse system.

Circle No. 203 on Subscriber Service Card.

HIGH SPEED PRINTER SYSTEM. Bur-

roughs Corp.'s Electro Data Division of-

fers a four-paqe brochure desenbinq
the new Burrouahs 220 Hiqh Speed
Printer System, which prints out copy
direct from the computer or from maq-
netic tape at up to 1500 lines per
minute.

Circle No. 204 on Subscriber Service Card.

PROSPECTUS. A 36-Daqe application

note deseribinq the latest techniques
and instrumentation for matinq various

microwave standards measurements is

now available from the Hewlett-Packard
Co. The boolclet, "Microwave Standards
ProsDeetus," presents a detailed de-
scription of the techniques used in the

general areas of standards measure-
ment, including frequency, attenuation,

impedance and power.

Circle No. 205 on Subscriber Service Card.

FREOUENCY METER. Bulletin DW-102,
describes the new 1021 frequency meter
manufactured by Divco-Wayne Elec-

tronics. A broad ranae (I25KC to

IO00MC) meter, the D-W 1021 op-

erates with .005% accuracy overall; is

desiqned to operate with battery or

power supply.

Circle No. 206 on Subscriber Service Card.

MISSILE LAUNCHING FACILITIE!
„

latest issue of the BURNS and
j

DIGEST is now available upon re>
i

It contains technical information
>

cerning the activities in missile la t

ing facilities and power plant desi

Circle No. 207 on Subscriber Service
j.

HOW TO FABRICATE. Valuable
»

mation on how to fabricate "Hasti "

alloys is presented in a special 1

booklet by Haynes Stellite Com
,

The i6-page booklet covers step-bt,
p

procedures and recommendation!

welding, forging, forming, maeh
j

grinding, brazing, heat-treating, d

ing and pickling. It also includes S

mation on lining of vessels and
j

rosion surfacing along with nec<
j

boiler code data.

Circle No. 208 on Subscriber Service
|

FERROMAGNETIC MATERIALS. aL
four page bulletin is available on I

rotron, a line of non-memory, indi i

electromagnetic core components

able from The Polymer Corp. of

sylvania. The new bulletin contains i

on new types of the material •

ooerate in temperatures up to 3! L

Physical and electromagnetic proi;

values and typical applications are
1

!

included.

Circle No. 209 on Subscriber Service .

FOLDER. Two basic systems with i

tested features for recordinq and *
essing the multitude of strains req

to evaluate complex structural sy

in laboratory and industrial applici

and tabulate strains on a type*

IBM Cards or punched tape are

trated and described in a new,

eolo', four paqe folder recently i

by B S F Instruments, Inc. The I

describes the many advantages ol

new paper loop system and also

scribes the unique features eommt

both. Svstems can be assembled in

tiples of 24 channels utilizinq the 2

scanninq module which is describe

the buildinq block of B S F systerv

is desiqned to balance, calibrate, (

trot and scan the output of 24

gaqe channels containinq I, 2

active arms and convert these vai

resistances to variable voltages. .

Circle No. 210 on Subscriber Service

DESCRIPTIVE AND TECHNICAL D

Electronic Research Associates, Inc.

nounces the availability of a 4-

technical bulletin which provides:

seriptive and technical data on
|

magitran line of solid state requ

power supplies. These new desiqns

bine the characteristics of maqnetit

transistor regulators and offer novel

tures not previously available in eo

tional transistorized types.

Circle No. 211 on Subscriber Service

MATERIAL GUIDE. Thermo Electrc

has a new, 4-paoe Thermowell M«

Guide for over 325 d :fferent tern

ture measuring applications. The t| I

comprehensive of its kind, it wa!

siqned to aid thermowell users ll

lecting the proper materials for a

application and operating cord

Applications are grouped in chart

aceordinq to industry. Recommendi

include one or mo-e materials for (

application and take into considei

such factors as temperature, eoi
j

ination, electrolysis and catalytic

tion.

Circle No. 213 on Subscriber Service



WORK WITH THE MEN
WHO WROTE THE BOOK!

When it comes to controls

for missile propulsion systems,

you can make use of

the experience and knowledge

of the men who practically wrote the book.

Bendix has a matchless record

in fuel metering and controls—

from the earliest developments

in carburetion for aircraft engines

to the last word in complete controls

for advanced turbine engines.

Today, this long experience

is proving to be a natural

for related problems in missile propulsion systems

—ram jets, rockets or nuclear power!

You are invited to talk it over

with Bendix engineers

who have the background

—and are anxious to share it.

BENDIX SOUTH BEND, IND.

Circle No. 9 on Subscriber Service Card.



THE HUGHES FALCON PROVES ITS RELIABILITY

THROUGH LING VIBRATION TESTING SYSTEMS!

VibfoMon testing a GAR-3 on Ling System

Overcoming destructive vibration forces is an important!

of reliability determination at Hughes Aircraft Company.!

Both individual components and complete packages 9
as this production model Falcon (GAR-ID), are qualil

through a continuing program of environmental vibration!

ing, using the many Ling Vibration Systems installed at Hum
Latest in the series of Hughes air-to-air missiles, the GAl

has been put through a random wave vibration test progr;'

using another Ling Vibration System.

This accent on accuracy pays off for Hughes with provl

reliability and for National defense with trustworthy weap<
||

[LOCO® ELECTRONICS, IN

Factory Sales Offices:

Circle No. 10 on Subscriber Service Card.

9937 W. Jefferson Blvd • Culver City, Calif. • TExas 0-7711

120Cross Street • Winchester, Massachusetts* Winchester
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