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FOR LEACH/INET

NEXT TIME...LOOK TO LEACH/INET FOR PRECISE GROUND POWER

This INET 400-cycle ground power unit was tailor-made for
the Atlas. The unit operates in parallel with the missile’s power
system and provides remote control regulation. Frequency
regulation is +0.2%. With shock load equal to a third of rated
output, frequency recovers to +0.2% in 0.15 seconds. Voltage
regulation is -+0.5% with recovery time at 0.30 seconds.

= L00K TO LEACH ./’ corvonnrion

18435 SUSANA ROAD, COMPTON, CALIFORNIA




CLAY PIGEONS

low-cost, supersonic target drones

Clay pigeons that fly faster than sound—that’s a nutshell
description of the new low-cost target drones developed
by Bendix Systems Division.

Program-controlled (with radio override, if desired)
they will provide the answer to our need for airborne
target drones which can be built in quantity and at a
moderate cost. They are ideal vehicles for testing the
effectiveness of our new aerial weapon systems, as well as
the skill and training of the men who fly or launch them.

The basic design, developed over a two-year period (at
no cost to the American taxpayer), is relatively small and
light, which accounts in part for its low cost, and carries
radar and infrared augmentation equipment which enables
it to realistically simulate a much larger target if desired.

Bendix Systems Division

ANN ARBOR, MICHIGAN
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It can operate at all required altitudes, speeds and ranges.

Bendix target drones realize small diameter, and hence
low cost, by means of the Bendix Lens, a small plastic
sphere for enhanced bistatic, as well as monostatic radar
reflection. Also included are Bendix electronic scoring
devices for a miss distance indication. Components and
airframe tests are continuing in conjunction with the
Armed Services.

Bendix Systems Division, working with six other
Bendix Divisions and major aireraft and propulsion
organizations, directed all phases of development work
up to and including prototype construction and testing.

Bendix Systems Division welcomes inquiries and is
prepared to provide full information to the Armed Forces.
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engineering

opportunities
with the TAPCO GROUP

of Thompson Ramo Wooldridge Inc.
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REWARDING RESEARCH OPPORTUNITIES for engineering
specialists now exist in the Advanced Engineering Depart-
ment of the TApco Grour at Thompson Ramo Wooldridge
Inc. This is a continuing and expanding program. The
Tapco Groupr, 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 clements.

MAGNETO HYDRODYNAMICIST—To work on advanced propul-
sion systems.

APPLIED MATHEMATICIAN—Experience in logical programming of
systems and interest in communication and probability theory.

Your complete resume should contain personal, educa-
tional, experience data, and salary requirements. Send to

DirECTOR OF PLACEMENT. All replies will be held in

strict confidence,

TAPCO GROUP

Thompson Ramo Wooldridge Inc.

23555 EUCLID AVE. » CLEVELAND 17, OHIO
FPhone: IVanhoe 1-7500, Extension 402, 703
Founded in 1901 Plants in 19 Citles
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Missile Metal Machining |

AﬂOthel‘ TOlIgl‘l Ob HYDROSPINNING/

NOW AVAILABLE

Above you see an extremely complex body section of a A new Hydrospinning Division has

missile being finish machined on a horizontal boring milk. been formed at Diversey which uses i
+ R . the latest and largest equipment ta |

You are looking at another intricate example of Diversey produce intricate missile parts. !

skill and craftsmanship. A visit to our plants would show
you many comparable jobs that would astonish you.

At Diversey you have the LARGEST FACILITIES exclu- wistns ; i
sively devoted to your missile metal machining problems. SEND MACHINING i
You work with fast, precise, and progressive technical FOR | 1
people who know what works and what won't. Bring your FREE ‘
tough jobs to Diversey. BOOKLET ;

LEADERS IN CONTOUR MACHINING |

;D‘I'UPJ' € @4 ENGINEERING COMPANY

10550 WEST ANDERSON PLACE
FRANKLIN PARK, ILLINOIS * A Suburb of Chicago

FROM NOSE TO NOZZLE, FROM FIN TO FIN, CONTOUR TURNED PARTS—WITH PRECISION BUILT IN
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In My Opinion.. ..

- it has become clear in the last couple of years that the Army’s chances of
staying in the space business are diminishing constantly simply because of poor public
relations and lack of guts on behalf of the Army’s top planners.

To be sure, almost every man and woman in this country is familiar with the
Army’s missile and space capabilities. But the Army’s failure to push ahead for tomor-
row's ventures and challenges is known to but few.

The reason for the inadequacy starts at the top, where Army leaders have been
less than forceful in selling the service's achievements, capabilities and needs. Too often
the selling—at least in public—has been left to Maj. Gen. John B. Medaris and Dr.
Wernher von Braun, at times when they could ill afford to be away from their missile
business in Huntsville.

A few weeks ago we asked Dr. von Braun how the Army’s manned ballistic rocket
carrier program was coming along, and he said: “Well, right now I think the Army
has difficulties establishing a requirement for the program.”

Why is it so difficult for the Army to establish requirements? We refuse to believe
that the many excellent Army leaders have any difficulties recognizing requirements—
if this is what it takes.

Let us keep in mind that the Russians have said they are aiming to establish bases
on the moon. Also, remember what Brig. Gen. Homer Boushey, AF research chief,
has said about the moon: The moon is high ground—the nation that controls the moon
will control the earth. Perhaps, this may be somewhat of an over-enthusiastic statement.
But—indeed, it doesn't take much to figure out how the moon can be used to house
observation posts, communications centers, reconnaissance stations and even automatic
launching sites.

If there is the slightest possibility that this is what the Russians might do—then we
must beat them to it. This—furthermore—would be a logical job for the Army. No
other service has a Corps of Engineers capable of building the moon sites and of
managing the construction of parts and components on earth before they are ferried
to the moon. No other service has a Signal Corps capable of handling the complex
task of setting up all the communications and tracking gear required. No other service
has the capability to produce the rocket hardware that is currently manufactured by
industry and the Army at Huntsville—to successfully complete this nation’s effort to
establish a base on the moon for military reasons.

Yet, we know of no Army effort along these lines. In fact, we've just learned that
ARDC's Wright Field already has invited industry to bid on recoverable lunar capsules
and vehicles—designed for landing on the moon and take-off for return to earth, the
first step in establishing manned lunar operations. Obviously, the Air Force is looking
ahead in its planning—which is what they must and should do. We wonder if the Air
Force is hamstrung because of lack of requirements . . .

We recall the days when Army Secretary Brucker was known as a fighter, and as
a man devoted to the advancement of military sciences, to the Army, and to its require-
ments, This country certainly needs the Army's missile capabilities, Mr. Brucker. It is
up to you to push for the requirements that it will take to keep the Army in the
business. And don't forget it will take as much public and government relations as
that produced by the Air Force at all times.
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. « « give you more application versatility!

1
Simplified Chart Re-loading. a2 Ty l

In the fields of telemetry, ground support systems, analog I

computing and laboratory testing, Brush recording systems

have incorporated features which have consistently kept

Interchangeable, plug-in ; ahead of engineering requirements. Here are a few that
signal conditioners. - show why—

INTERCHANGEABLE PLUG-IN SIGNAL CON-
DITIONERS. You get your choice of sensitivities—
you get high input impedance—zero suppression.

SIMPLIFIED FAST CHART RE-LOADING.
Loaded from the top—features automatic alignment
and tracking.

ACCURATE, EASILY REPRODUCIBLE
RECORDINGS. Your choice of rectilinear or curvi-
linear charts—rugged “‘throw-proof’ pens.

! Illustrated above is a Brush RD-1684 rectilinear, 8 channel
! recording system. Sensitivity of 10 millivolts per chart line—
input impedance, 10 megs balanced or 5 megs grounded.
Complete system includes mobile cabinet, oscillograph and
8 signal conditioners. No additional preamplifiers required.
"W Available from stock.

brush INSTRUMENTS

DIVISION OF

37th & PERKINS | CLEVITE | CLEVELAND 14, OHIO
commomation
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washington countdown

“Busiest”” People in Washington . . .

today are the Pentagon’s legisla-
tive liaison personnel, who number 302. Army
has 71; Navy, 70; Air Force, 147; and DOD,
14.

The man in NASA’'s space capsule . . .

will be an AF officer on active
duty who has graduated from one of the two
AF test pilot schools. He will be screened out
of 110 candidates who have these requirements
and also are college graduates with degrees
in the physical sciences or engineering. He
will be younger than 40, physically and men-
tally adaptable to space flight, and will have
1500 hours of flight time.

Bombers and Minufeman . . .

are what AF Chief of Staff Gen.
Thomas White believes to be the best war
deterrents. He told the Armed Services Com-
mittee that aircraft in the air plus Minute-
man at widely dispersed bases would provide
a strong deterrent force.

One explanation . . .

of Khrushchev's boast of “serial
production” of ICBM'’s is that the Russians
have so much confidence in their long-range
weapon that they have “frozen” its design.

One hit, one “‘solar orbit’” miss . . .

seems to be the world lunar pro-
gram for Feb. 27-28. The Army plans to fire
its 13-pound payload past the moon into solar
orbit, while the Soviets seem ready to try
to impact a multi-thousand-pound payload on
the moon.

Army has abolished . . .

position of Assistant Secretary for
Civil and Military Affairs, giving its respon-
sibilities to Assistant Secretary Dewey Short
(Manpower, Personnel and Reserve Forces).

McElroy’s statements . . .

to the press have done little to
clear up the future of several missiles. He
said the Jupiter-Thor controversy could go
either way, depending on requests from over-
seas allies. Final number of overseas squad-
rons probably will be eight. He said the status
of Nike-Zeus is not certain. “We haven't got
Zeus and we don’t know when we will get
it,” he said. McElroy did clear up one area—
the overall air defense program will be under
NORAD., Army would control close-in de-

fense with Nikes. McElroy said policy on ex-
cess funds voted by Congress is to hold off
spending as long as possible in view of possible
urgent use late in year, and buying of military
hardware may be cut through better advanced
planning, heightened capability and improved
use of equipment.

12 Polaris submarines . . .

will be completed or on the ways
by 1961, McElroy told the House Appropria-
tions Defense Subcommittee. He said that in
addition to the nine FBM subs already pro-
vided for, money would be sought for three
more.

The number of missiles . . .

aboard the Fleet Ballistic Missile
submarine never has been officially announced,
but 16 Polaris IRBM’s is conceded as a sound
estimate. The Navy discounts reports that
later submarines will be large enough to carry
50 missiles.

Puzzled Congressmen . . .

were told at a recent intelligence
briefing that the Defense Department assumes
that the Russians do not have an ICBM be-
cause they have not fired one recently. “We
think that they are having trouble,” Con-
gressmen were told. “Couldn’t it be,” asked
one less-than-satisfied Congressman, “that they
are through testing and now in production?”

The Stans memorandum . . .

which forbids witnesses appearing
before congressional committees from asking
for additional funds or disagreeing with the
budget as outlined by the Administration is
doing little to keep the word from getting
across. Major witnesses thus far have followed
the order and said in so many words they were
not asking for more money—and then pro-
ceeded to say that certain programs are not
strong enough.

High-altitude missile . . .

launching sites seem improbable
in the U.S., according to DOD spokesmen.
While they would increase ICBM range, lo-
gistical problems probably would cancel out
their advantage.

U.S. will show off . . .

some space hardware in Moscow
at the American National Exhibition begin-
ning July 4. It is being planned jointly by the
State and Commerce Departments and USIA.



COMMUNICATIONS...

Radio Set AN/ARC-57 . . . designed and de-
veloped by The Magnavox Company, in
conjunction with the Air Force, is an essen-
tial UHF communications system, providing
the utmost in performance and reliability for
the CONVAIR B-58.

It clearly demonstrates The Magnavox Com-
pany’s ability to produce and work as a prime
contractor on a complex weapons system.

MAGNAVOX capabilities are in The Fields Of Air-

borne Radar, ASW, Communicalions, Navigation

Equipments, Fusing and Data Handling . . . your PRODUCTS

tnguiries are invited. THAT SPEAK FOR
THEMSELVES

OQNAVOIX

MAKES THE B-58 TALK!

e == )= i) wsiLes
COMMUNICATIONS RADAR DATA HANDLING

THE MAGNAVOX CO. » DEPT. 43 « Government and Industrial Division » FORT WAYNE, IND.
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industry countdown

Detection system for Subroc . . .

may be Julie or Jezebel under de-
velopment by Daystrom and Bell Labs. Both
systems which fire small explosive charges
from AS aircraft or submarine torpedo tubes
reportedly are in advanced state of develop-
ment and wanted by Navy. They can even
detect submarines concealed by density layers.

Republic scientists . . .

have evolved a new mathematical
method for determining lunar and interplane-
tary trajectories which reportedly is accurate
to .0002%.

Contracts totalling $110 million . . .

have been received by GE for
Atlas missile guidance systems. Total con-
tractual agreements in the GE program now
total about $193 million.

Indian Head Propellant Plant . . .

is producing some of the ingredi-
ents used by Allegheny Ballistics Lab. in its
development work for a double base propel-
lant for possible use on Polaris. Planning is
underway for modification of facilities for
pilot line production, and an architectural and
engineering contract award is expected soon.

Defensive network of Bomares . . .

is apparently still many months
away, as evidenced by Lear, Inc.’s Astrionics
Division backlog of 124 data link receivers
scheduled for delivery by August. The re-
ceivers are an important part of the Bomarc's
guidance system. A Bomarc base requires
either 56 or 112 of the area defense missiles
for optimum capabilities.

Rocketdyne has shifted . . .

1200 people from five separate
facilities in a move to consolidate activities.
Most personnel from the service division will
move from the San Fernando Valley facilities
to the former site of Atomics International in
Van Nuys. Rocketdyne conducted 4085 rocket
engine tests at its field laboratory during 1958,
using an average of 315 tons of liquid oxygen
per day.

Better than 90% reliability . . .

is being obtained with the Bullpup
air-to-surface missile, a Navy spokesman says.
While early evaluation versions of the missile
turned in a performance approaching 100%,
first production-line missiles were only about
20% effective, the spokesman said. However,
this was rapidly rectified by prime contractor
Martin-Orlando. This will allow development
to operational forces this spring.

Four companies share . . .

in the design and construction of
the first two Titan bases being built at Vanden-
berg AFB and Lowry AFB near Denver. Cost-
ing $50 million each, the ICBM facilities will
be built by: Daniel, Mann, Johnson & Men-
denhall of Los Angeles; Rust Engineering Co.
of Pittsburgh; Leo A. Daley Co. of Omaha
and Mason, & Hangar-Silas Mason Co. of
New York. Plans call for launching facilities
to be built later at Omaha, Spokane, Topeka
and Cheyenne.

$31.4 million for Terrier Il . . .

has gone to Convair Division of
General Dynamics. The advanced version of
the surface-to-air missile will incorporate im-
proved guidance and will top the 20-mile
range of the present Terrier. The all-weather
air defense weapon will be used on ships for-
merly scheduled for Terrier 1L

Budget-bypassed Regulus Il . . .

within 30 days will begin new
duties as a target drone at PMR. Regulus II
is also being eyed as a possible target at
Canaveral for Bomare, and a NATO weapon.

To clear up the situation . . .

regarding Thompson Ramo Wool-
dridge Inc., the Air Force has issued the fol-
lowing statement: “Space Technology Labora-
tories Inc. and TRW may now bid on con-
tracts for which STL has systems engineering
and technical direction responsibility without
the approval of the Assistant Secretary of Air
Force for Materiel.” This applies generally,
AF said, to prime and first tier sub-contracts
but leaves the door open in case there should
be an imperative reason for TRW bidding on
even an STL-involved project. Inversely, of
course, TRW may bid on any contract in
which STL is not involved.

Il




FEBRUARY 2, 1959—YOL. 5, NO. 5

missiles and rocket

MAGAZINE OF

WORLD ASTRONAUTICS

U.S. Research Aims at Space Lab

WASHINGTON—A representative of
the science-management group heading
the nation’s missile and space explora-
tion activities—a man who prefers not
to be identified—has told m/r that the
present goal of all major U.S. astro-
nautics research is the establishment of
a manned scientific laboratory in orbit
about the earth or upon the moon.

This has yet to be announced pub-
licly, but the fact that it is being
planned is an answer to many critics
of U.S. astronautics progress who be-
lieve the country must start with a
well-defined objective in space explora-
tion.

It is conceivable, the source told
m/r, that such a project could be as-
signed to the military services as a
defense requirement, a category for
which Congress is inclined to allocate
more money. He said such a base might

by Clarke Newlon

serve as both a science laboratory and
a military installation.

His own preference is for setting
up the laboratory on a space platform
300 to 500 miles above the earth. He
said this would be a good location be-
cause it would be easy to contact and
resupply and because it would be be-
tween the earth and the first Van Allen
radiation belt. Other scientists favor the
moon, he conceded, because it provides
a ready-made solid base already in
orbit.

® Billion-dollar project—Such a
laboratory would cost at least $1 bil-
lion, he estimated, considerably above
the combined space budgets of govern-
ment space agencies at the present,
although the cost probably would be
spread out over more than one year.

While the science laboratory would
be only a stepping stone into future

ONE CONCEPT of the space laboratory is this by Rocketdyne, weighing 250,000
pounds. As pictured with a crew of 50, it would need about 15 million pounds of
thrust to be placed in orbit, and undoubtedly would be put up piecemeal. The sphere,
about 60 feet in diameter, could orbit at low altitude (300 to 500 miles) or as
high as 22,5080 miles.

12

space exploration, it does provide a
goal toward which the present varied
and sometimes confusing U.S. space
projects can be pointed.

“We have at present,” the source
said, “several projects to put a man}
in space. There isn’t much doubt we:
can do this. But after we get him thered
—and bring him back—what then?
Generally, 1 believe, you will find that
both the civilian scientists and the mili-
tary leaders agree that the greatest
achievement we could make at this
time would be to get a space lab estab-
lished from which we could learn
enough to proceed further.”

® New theory urged—Said another
scientist:

“In the field of physics, a new com-
prehensive theory encompassing elec-
tromagnetic phenomena, gravitational
phenomena and the nature of funda-
mental particles and nuclear forces is
urgently needed.

“At present we have Maxwell's
equations for electromagnetic phe-
nomena, (and also the Einstein/Planck

equations for photo-electric effect),
Einstein’s equation for gravitational
phenomena, the quantum theory

(quantum mechanics, wave equations)
for behavior at the microscopic or nu-
clear level.

“One comprehensive theory and set
of equations tying all of these phe-
nomena together would constitute a
breakthrough in theoretical physics
probably of greater importance than
any other achievement in the entire
history of the science.”

Since many of the laboratory ob-
servations needed to provide important
input data for derivation of such a
theory might be better acquired from|
a space platform in orbit or from a
lunar base than from the surface of’
the earth, he added, early establishment
of a space platform or lunar base be-/
comes the first major space-age ob-
jective.

Such a space
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|.—
provide almost unlimited possibilities
for studies in the astro-medical, astro-
physics and astronautical fields. Once
through the atmosphere a relatively
unimpressive telescope will reveal more
than the greatest observatory on earth.

As another example of information
to be gained, scientists pointed out that
observation of the distribution of mat-
ter in the universe would enable them
to determine curvature of the space-
time continuum and arrive at a better
‘theory of the origin of the universe.
Still another subject for study, they
noted, is the origin and nature of pri-
mary cosmic rays or particles.

® A base camp—Dr. I. M. Levitt,
director of the Fels Planetarium,
‘Franklin Institute, inclines toward be-
lieving that the scientific space plat-
form will come first and provide a
stepping stone toward similar locations
on the moon—and other planets—
even to eventually colonizing them.
He points out that transporting sup-
plies of any kind to the moon would
be tremendously expensive. Because
every pound so transported requires
several pounds of fuel and hardware
for the trip, he says, extensive loads
cannot be carried until propulsion is
greatly improved.

® Likely powerplants—Although a
final decision is far off, it is probable
that the million and a half-pound-
thrust clustered Rocketdyne engine
project at the Huntsville ABMA may
be used eventually for such a project.
Another possibility is the million-
pound-thrust single-chamber engine
for which NASA has just awarded a
$102-million development contract to
Rocketdyne.

While the single-chamber engine
could be clustered also, to provide a
tremendous thrust, its development is
expected to take from four to six years,
while the ARPA-sponsored project at
ABMA has a time table of from 12 to
18 months.

Under present plans, ABMA will
cluster about eight of the 160,000-
pound-thrust engines to produce a giant
capable of lifting a 3000-pound pay-
load to an ultimate speed of 22,000
mph. At least one additional stage
would, of course, be required to place
the payload in orbit.

ABMA will build the entire booster
around the clustered engine with its
own in-house capability at Huntsville.
The Army’s Dr. Wernher von Braun,
who is in charge of the cluster enter-
prise, is himself an advocate of the
space laboratory.

Another early concept of the space
science laboratory visualized it as a
24-hour satellite, that is, one designed
to orbit once each 24 hours with the
earth, thus remaining over the same
spot on our planet.
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Congress . . .

Hassle Over Size of Red Lead

by Erica Cromley

WasHinGToN—The scramble to in-
vestigate the nation’s space-defense
posture has begun on Capitol Hill with
a gloomy-rosy tug of war between Ad-
ministration officials and Congressional
critics, Defense Secretary Neil Mec-
Elroy’s “no positive evidence” statement
regarding Russia’s lead on operational
ICBM’s moved Sen. Stuart Symington
(D-Mo.) to charge that the United
States will trail Russia in long-range
military missiles by four to one in
1961.

The controversy is getting top
priority on Democrat-controlled Capitol
Hill with at least five House and Sen-
ate committees investigating the na-
tion’s defense and space programs.

The House Committee on Science
and Astronautics’ inquiry is slated to
start in mid-February and continue off
and on throughout the Congressional
session.

The emphasis reportedly will be less
on laying blame than on boosting the
rate of progress.

Most spectacular of the Congres-
sional Space probes will undoubtedly
be the Senate Space Committee hear-
ings, in conjunction with the Defense
Preparedness Committee. Senate Demo-
cratic Leader Lyndon Johnson heads
both groups.

Johnson said the hearings will seek
to determine if the United States is
doing everything it reasonably can in
the exploration of outer space and in
defense against military aggression.

The House Government Operations
Military Subcommittee is planning an
inquiry into the management of the
U.S. missile program.

The Senate Armed Services Com-
mittee is studying the Nation’s general
defense posture, while its Subcommit-
tee on Central Intelligence is making
an appraisal of Soviet missile progress.

® Other investigations—Other up-
coming Congressional probes include
investigation of the weapon system con-
cept coupled with a study of military
procurement policies generally. Con-
ducted by the Hebert Investigations
Subcommittee of the House Armed
Services Committee, the hearings will
look into “loopholes in the law” which
limit competitive bidding.

® Procurement bill—Meanwhile, a
bill to streamline military procurement
practices was introduced by Sen. Lev-
erett Saltonstall (R-Mass.). The ranking
Republican member of the Armed
Services Committee said the major pur-

poses of his bill are to reduce lead
time in new weapon development and
to speed up the “decision-making
process.”

Other recent Congressional devel-
opments include:

—An indication that the House Ap-
propriations Committee will get into
the defense-probe act during its budget
hearings with a look-see into contrac-
tors’ relations with the military,

—A report on former government
employes now working for the defense
industry, being prepared by the Library
of Congress for Rep. Edith Green
(D-Ore.).

—A charge by the House Small
Business Committee that the “real cul-
prit” behind the decline of small manu-
facturers’ role in the defense picture is
the weapon system concept, which the
committee says gives the major com-
panies control of all subcontracting.
The Senate Small Business Committee
also called for more opportunity for
smaller firms to share in research and
development contracts.

Astronautics Tests

Jan. 21—First production-line
Jupiter made fully successful 1700-
mile flight from Cape Canaveral in
the 14th test flight (including the
Juno Il lunar probe). Nose cone
was tracked by Operation Gaslight
team but no effort was made to
recover.

Jan. 23—Thor-Able IV
launched in unsuccessful nose cone
re-entry test. Second stage, topped
with sharp, tapered nose cone (re-
portedly a Minuteman test failed
to ignite.

Jan. 27—Telephone-launched
Bomare fired from Canaveral at
F-80 target. Successful.

Jan. 27—Atlas launched from
Canaveral on what was believed
to be a 4,500 mile “routine” test
shot. On basis of early telemetry,
test achieved most ‘“objectives,”
AF said.

Jan. 31—X-15 was scheduled
to be carried aloft by B-52, but no
drop was planned.

Polaris AX-4 flight of Jan. 19
reportedly failed as a result of
temperature build-up from aerody-
namic heating, forcing a malfunc-
tioning of sensitive controls located
on the body of the missile. Missile
was range-destructed.




ASTRONAUTICS in the news...

x [
j = . ’ .
L:l-‘&._.!__'t_" = N ‘..l | IR pe———
Polaris AX-4 is positioned on launching pad at Cape

Canaveral prior to its Jan. 19 firing. Missile is frans-
ported to site by a ftrailer erector. Crane then lifts it

to top of pad.

UMBILICAL CORD attached ready to fire, the ganiry crang
is moved away. The AX-4 was the 26th flight of the Polaris}'
test program. Flight was reported a “partial success” after ma
function caused range destruct.

ATMOSPHERE ENTRY simulator at Ames Research Center, Moffei
Field, Calif. Air fowing through the trumpet-shaped nozzle in th .
center gradually changes in density in the same way the earth’s atmoss §
phere changes in density with altitude.

FINAL CHECKS on the Azlas main engine cluster
are conducted by technicians at the Propulsion Field
Laboratory of Rocketdyne. During 1958 Rocketdyne
conducted 4,085 large engine tests,
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benie, MB-1, rocket-powered air-to-air missile with
luclear warhead capability is positioned under the
ling on an F-89, Missile is also carried in special
eapon bays of the F-101, F-102 and F-106.

YEW 2,500-TON vertical hydraulic impact press recently
stalled at the Cressona, Pa. works of Aluminum Company
f America. Alcoa is now equipped to produce impacts in
tes up to 12 inches in diameter and 60 inches in length.

issiles and rockets, February 2, 1959

“WORLD'S LARGEST” fiberglass radome designed and built by
Goodyear Aircraft Corp. for the Missile Detection Systems Section
of GE, measures 68 feet in diameter and stands more than seven
stories high. It can be erected by six men in 80 hours,

TEST INPPOGRESS
FACTORY TEST of the Jupiter IRBM at the Army Michigan
Ordnance Missile plant, operated by the Chrysler Corp. The
plant which produces Redstone and Jupiter missiles on parallel
assembly lines, has 2.1 million square feet of floor space.
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STATIC TESTS OF ENGINES and other componenis are conducted at 4,000-acre Santa Cruz facility.

Lockheed Emphasis Is Systems Management

Perfecting ability in systems management is setting
pace at Lockheed Missiles and Space Division whose
sales this year will be one-third corporation's total.

by William O. Miller

SunnNyvaLgE, CaLir.—"“The essence
of making a missile is taking thousands
of parts and putting them together into
a reliable weapons system—and this
integration is not done by component
manufacturers.”

L. Eugene Root, a vice-president of
Lockheed Aircraft Corporation, em-
ploys this philosophy as manager of
the fast-growing Lockheed Missiles and
Space Division. The name was changed
recently to incorporate the word
“space,” although the old short title
“LSMD" still stands.

“Of course the component manu-
facturer plays a very important part,
but beyond the component or article
itself you have the greater problem of
assembly. and integration, of testing,
ground handling, training and the
other prerequisites to the delivery of a
complete and reliable product,” Root
continued. “All this requires a great
deal of management competence and
long-range planning.”

This is Lockheed'’s forte, the LMSD
general manager said—ability in com-
plete systems management. Ample evi-
dence is the increase in missile and
satellite development revenues from
7% last year to 31% of the company’s
total sales this year.

“This ability presently is dedicated
to two of the nation's six D-X priority
projects—the Navy's submarine-
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launched Polaris and the ARPA’s satel-
lite program Discoverer,” Root said,
adding that the two top-priority proj-
ects are the only programs physically
handled at Sunnyvale. Other Lockheed
missile projects including the X-I7,
the air-launched ballistic missile con-
cept, Kingfisher drone and X-74 are at
the Van Nuys facilities.

* Greatest ability—ILockheed is em-
phasizing systems management, Root
continued from his offices in Sunny-
vale.

“I know of no plans now to expand
our in-house capacity to develop and
produce all the components of a mis-
sile such as the guidance and elec-
tronics and propulsion units,” he said.
“We must, however, have a high capa-
bility in these areas and maintain large
staffs of knowledgeable personnel as a
prime contractor for putting together
complete missile systems.”

“Those who forecast a concentra-
tion of abilities in the big companies
fail to reckon with the problems of
starting such divisions from scratch,”
he continued. “On an economic and
competitive basis, the capabilities of
the experts on these fields—giants of
American industry—must be con-
sidered.”

Better than 60% of the items going
into missiles at Lockheed are procured
from other sources—both large and
small businesses. For Polaris, as an

example, propulsion is being supplied
by Aerojet General and General Elec-
tric will produce the guidance system
being developed by Massachusetts In-
stitute of Technology.

® Subcontracting—As the Polaris
system manager, LMSD supervises and
coordinates the efforts of 739 subcon-
tractors.

“One of our major tasks is to have
full knowledge of capabilities and
where they are,” Root said. He pointed
out that 80% of 20,000 work orders

NET CATCHES scale model of Navy's

Polaris in underwater launching tests
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for the first six months of 1958 went
to small business concerns. These
totalled more than $30 million and
represented 42% of total purchases
from other companies.

The rapid expansion to almost a
third of Lockheed’s total sales in less
than five years would have been im-
possible, Root says, without the ability
to draw on the parent corporation and
its other divisions.

® Parent company—Though Lock-
heed-built planes have been flying since
1913, and Lockheed Aircraft Company
came into being in 1926, the history of
today's $460-million corporation really
began in 1932, In that year, in the
depths of the depression, seven men
including present Chairman of the
Board and Chief Executive Officer
Robert E. Gross and other senior
officers bought their bankrupt prede-
cessor for $40,000. That same man-
agement through 27 years has made
Lockheed one of the nation’s 100
largest companies and one which ranks
fourth in government business—$755.1
million during the fiscal year ending
last June 30.

With corporate offices in Burbank,
the California Division has plants in
Maywood and Palmdale; the Missiles
and Space Division in Sunnyvale has
installations in Van Nuys and Palo
Alto; and the Georgia Division has two
plants. There are four service sub-
sidiaries in the aviation field.

®* Why LMSD?—LSMD was an
outgrowth of a group of specialists
from the company's preliminary design
section in the engineering department
set up 10 years ago to work on guided
missiles.

In 1953, it was decided to form a
separate corporate entity and in the
next year Lockheed Missile Systems
Division was established. In March,

L. EUGENE ROOT (right) discusses X-17 with Stanley W.
Burris, manager of the Lockheed team working on Folaris.
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1954, the growing division was moved
from Lockheed’s main Burbank plant
to a 77-acre site at Van Nuys, still site
of much of the division's operations.

As the work load increased, more
space and facilities were needed. In
1956 the headquarters was moved and
research and development laboratories
were set up at two San Francisco Bay
area sites. A 26-acre site in Stanford
University's industrial park was chosen
for the research and development
center. Administrative offices and other
activities were set up on a site originally
taking in 275 acres adjacent to the
Navy’'s Moffett Field at Sunnyvale. The
Sunnyvale property has been expanded
until today it occupies 645 acres.

In the same year, LMSD took over
4,000 acres in the nearby Santa Cruz
mountains for static testing of missile
systems and their components, mainly
propulsion units. Within the Santa Cruz
facility are test areas for the Polaris
and the Discoverer satellite, in addition
to administration buildings.

Field bases are maintained at Air
Force Missile Test Center, Alamagordo,
N.M., Air Force Missile Test Center,
Patrick AFB, and Vandenberg AFB.

® $300 million business—Figures
for the calendar year 1958 have not
yet been released, but Lockheed missile
and space contracts from Air Force,
Navy and Army are expected to top
$300 million. In the first three quarters
of the year, contract awards totaled
$275 million, Missile sales reached
$214 million for the first nine months
of 1958, second only to sales of mili-
tary planes and spares, which were
$293 million, or 43% of the corpora-
tion’s total sales.

More than 14,000 persons are em-
ployed by LMSD, 10,200 at the Sunny-
vale facilities and the nearby Palo Alto
research and development laboratories.

.

LOCKHEED TECHNICIAN checks nose cone in spark-heated
tunnel at the Palo Alto Scientific Research Laboratory.

® Team concept—Backing up Zoot
is a team of the best in the nation—
scientists, technologists and, equally im-
portant—administrators. H. J. Brown
and Willis M. Hawkins, assistant gen-
eral managers, are Root’s right hand
men.
“We've invested heavily in our
people,” said Hawkins, “In this way
we have been able to acquire quickly
the talent in depth required for work
in the missile and space field.”

Hawkins estimated that there is a
30% greater talent span in missile work
than in aircraft, but went on to say
that the same increased talent depth
would be required as aircraft get more
complex.

“The missiles system management
concept is under attack from a number
of directions,” Hawkins said, “but we
believe that it is the only way to do
what we must.”

“There are several reasons this is
true—to permit utilization of all the
knowledge and capabilities we have in
the nation, to permit competition, and
to be able to evaluate where you are
going.”

Hawkins said small business is
highly expert on certain small elements.
Under the missiles system management
concept they can be fully utilized.

“One of the big problems,” Haw-
kins said, “is finding a way to evaluate
what you are doing, and where you
want to be when. After this, 75% of
the monitoring will be done by your
customer, the government.”

As explained by Stanley W. Burris,
manager of the XN Weapon System,
which is the Lockheed designation for
Polaris:

“We are concerned with the ‘ero-
sion of the project year'—how much
are we getting in useful return for what
we are doing—and to determine this
we have gone to outside sources. This
includes operations analysis, cost fac-
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tors, and working to rule out ob-
solescence at maturity.”

Balance of effort, Burris said, is
most important. He pointed out that
there are three areas to be considered:
the missile or flying elements, the non-
flying or support elements, and the
system synthesis and operational crew
elements.

“Operational countdown time is the
only real measure we have for measur-
ing progress on the degree of balance
obtaining at any point in time,” Burris
explained. “Through this balanced ef-
fort, we obviate traditional practice
which heretofore has pushed develop-
ment of flying hardware before non-
flying hardware, resulting in too late
a start on support hardware, and de-
linquent starting of operational require-
ments studies.”

® Other LMSD projects—In addi-
tion to the two DX priority projects—
Polaris and the military satellite pro-
gram—major projects underway in-
clude:

X-17—completed as a project eight
or nine months ago. Though contract
has been completed, this solid-propel-
lant vehicle which successfully flew
92% of all its launches in the Air
Force launches and 100% in early
Polaris program studies, is believed to
have continuing value as a research
tool. It has played a major role in
solving re-entry problems.

X-7A—volume production this year
has been the same as last on this re-
coverable ramjet test vehicle. The Air
Force recently awarded a contract of
some $8 million for continued flights
testing engines and components of
other missiles. Lockheed believes it
has many possibilities as a research
tool.

Q-5—target drone in the super-
sonic speed range evolved from the
X-7. Q-5 incorporates a Firing Error
Indicator which registers theoretical
hits and angle of pass, and a Target
Area Augmentation device which per-
mits modification of radar pattern to
simulate plane or missile larger ‘than
itself.

WS-117L—A $7-million building is
being built adjacent to main offices at
Sunnyvale to house personnel working
on the Discoverer satellite. First
launchings of the Discoverer satellites
are to be carried out at Vandenberg
AFB.

ALBM-—Lockheed built the missile
recently launched from a B-58, and is
presumed to be one of the three con-
tractors working on the air-launched
ballistic missile system.

Space vehicle projects—Lockheed
has proposed satellite laboratory which
could be operational within 10 years
(m/r Jan. 19, p. 19).

Humap engineering—In conjunc-
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X-17 WAS FIRST ballistic missile to
prove nose cone could survive re-entry of
Earth atmosphere.

tion with its space vehicle programs
in which Lockheed is implementing the
complete systems approach, broad
studies are underway in the field of
human engineering and crew fatigue.

® Polaris—Under the Navy’s Spe-
cial Projects Office headed by Rear
Adm. W. F. Raborn, Lockheed is the
prime contractor and missile system
manager.

“Lockheed has fitted into role of
missile system manager in a very fine,
efficient and successful manner,” Ad-
miral Raborn says, “They make a fine
partner and that is just what we con-
sider them—the Lockheed people are
doing an outstanding job.”

The Polaris or XN personnel are
housed in the Naval Industrial Reserve
Ordnance Plant. This building, built
for the Navy on land at Sunnyvale
deeded over by Lockheed, is govern-
ment-owned. It houses the WNavy's
Polaris administrative group. Either the
Naval Inspector of Ordnance, Capt.
W. A. Hasler or his deputy, attends
the meetings scheduled regularly each
Monday morning in Raborn’s office in
Washington.

One of the most important divisions
in the Navy building is Test Manage-
ment and Operations headed by Lock-
heed’s E. E. Christensen. The mission
of this group begins when the first
two parts of the missile are brought
together and concludes when the
launch data has been analyzed and
changes are recommended. Included
are the test facilities at Cape Canaveral
where test firings are carried out.

F. I. Bednarz, responsible for devel-

opment and design, said current Polaris
flights are still development tests. He
added that 22 of the first 26 launchings
are considered successful. While no
definite programs are in the works for
extending the range of Polaris, opera-
tions analysts are doing “down-the-
road” thinking, he said.

® Research and development—
Heavy emphasis is placed on research
and development with the center of
activities at the Palo Alto laboratories.

Dr. Louis Ridenour is LMSD’s
chief scientist.

Efforts of research and development
are in direct support of current pros-
pects and as Smelt put it, “We consider
ourselves the store house for the state
of the art. Our teams move right from
the laboratory into projects.”

Over 2,600 persons are employed in
research and development in Palo Alto,
at Sunnyvale, Van Nuys, and at Menlo
Park, Calif., where about 100 persons
under Dr. Sidney Brown work in the
advanced system organization on devel-
opment of new ideas.

Lockheed, in addition to meeting
military requests for proposals, devotes |
25% of the effort and some $7-10 mil-
lion a year to independent exploratory
research. Some $30 million is invested
in equipment.

Adhering to the idea that at present
application is secondary to develop-
ments, Lockheed research and develop-
ment teams are exploring the entire
spectrum of missilery including nuclear
physics, atomic and ionic physics, cry-
ogenics, hypersonic aerodynamics, ad-
vanced propulsion, structures and ma-
terials, electromagnetic propagation and:
radiation, solid state electronics, com-
munication theory, mathematics and
computer research, r

The main computing center is lo-
cated here where data from Discoverer
will be cranked into two Univac digital
computors. Located at Sunnyvale, in
conjunction with the Space Communi-
cations Laboratory, is one Model 1709
computor by IBM, with an additional
one on order.

In processing data from Discovere)
shoots, orbital data will be handled a
Palo Alto and telemetry at Sunnyvale.

Smelt said the guideline in all R&D
is to keep ahead of developments so
that Lockheed is ready to move into
the next phase, while supporting cur-
rent projects.

Lockheed, through the Missiles and
Space Division, is keeping abreast bot
human and scientific developments '.'i
efforts to produce better weapons for
defense and launch man into spac
Plans for the future are made with =s]
conviction that the trend from manned|
aircraft to unmanned missiles will --'

iy
!
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aviation and industry as a whole.

sult in greater advances for commercia
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NYC Tests Missile Transport

by Frank G. McGuire

NEw YorRk—A system of missile
transport which reportedly reduces
maximum shock during transit to 2g,
or less than that encountered during air
transport, has been devised by the New
York Central Railroad. The method
involves employment of large air bags
inflated and located about the missile
for maximum protection and cush-
ioning.

As a result of tests, the railroad
says its system is a “feasible solution to
the reliable, versatile transport of mis-
siles and related sensitive components”
whether the missile is encapsulated or
not. The method is immediately adapt-
able to widely varying sizes, shapes and
weights of missiles and component
containers.

The car used in the tests was a
standard baggage car having an internal
length of 70 feet and eight-foot-square
doors at each end. Missiles exceeding
these dimensions can be accommodated
in open-top cars. No alterations were
made to the car used in the Central’s
tests.

Loading is accomplished by rolling
the missile-supporting dolly along
easily-removable tracks laid on the floor
of the car. The tracks consist of steel
angles to guide the dolly wheels. An
industrial truck is used to move the
dolly in and out of the car. After being
placed in the car, the missile’s weight
is taken up by the inflated air bags and
‘does not rest on the dolly.

Where a loading platform is not
available, the missile, together with its
normal support frame, is raised by a
crane and swung into the car end first.
When the front wheels on the support
frame rest on the tracks in the car, one
sling is removed and the other end of
the missile supported by the crane until
the rear pair of wheels on the frame
rest on the tracks in the car.

The supporting air bags measure
four by seven feet, and the side and
lateral restraining bags measure four by
five feet. Maximum working pressure
of the bags is 10 psi, and burst pres-
sure is 28 psi. Test information indi-
cates that pressure loss due to leakage
will not exceed 13% in 30 days.

The tests involved both regular road
service and switching impacts at speeds
up to 10 mph with three baggage cars
having brakes set. After all switching,
impacts and transport from Cleveland
to Toledo, Detroit and return to Cleve-
land, the missile had moved less than
two inches in any direction. No re-
straining devices were used. Dynamic
displacement amounted to 18 inches
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WITH AIR PILLOWS deflated, the New
York Central's replica of a large missile
is pulled easily from a baggage car, under
a new system of missile transportation
which protects components for shock and
acceleration,

during a 10 mph impact, then returned
to almost-normal position.

The total weight of the Central’s
mock missile was 16,000 Ibs. It mea-
sured 69° 5” overall length by 77"
cylinder diameter and had a 106" fin
span.

Sedov Compares Weights
Of U.S./Soviet Rockets

WasHINGTON—Leonid I. Sedov of
the USSR Academy of Sciences sharp-
ly criticized the inclusion of the Atlas
weight in figures given for the SCORE
“talking satellite,” and in so doing,
made some comments on Soviet rocket
weights.

In an interview with a Pravda cor-
respondent, Sedov declared that “to
create a sensation, the weight of the
U.S. satellite was combined with the
weight of the four-ton carrier-rocket
which placed it in orbit.” He noted
that the carrier rockets used in the
Soviet satellite launchings also entered
into orbit and stayed there for some
time. He pointed out that the payload
of the U.S. satellite is 1/57 the weight
of the orbiting carrier rocket.

“The weight of the carrier rocket
is no indication of the exploratory po-
tentialities of the scientific apparatus
container and of the payload the rocket
can carry. That is why the weight of

the carrier rockets for Soviet safcllites
was not published,” Sedov stated.

He continued that “if one takes the
relation of the weight of the payload
to the weight of the carrier rocket to
be equal to 57, as is the case for the
U.S. satellite, it will be found that the
weight of the last stage of the third
Soviet satellite, which traveled around
the earth for six months, must be more
than 75 tons, instead of the four tons
given for the U.S. satellite

“In as much as we are speaking
about the weight of Soviet carrier
rockets, I must tell you that although
their weight, placed in orbit, was less
than 75 tons, it was considerably more
than four tons, and this applies not
only to the third Soviet satellite, but
also to the first and second. 1 can re-
port that the weight of the first Soviet
artificial satellite which was placed in
orbit and circled the earth for two
months was much more than four
tons.”

1,985 Basic Research
Grants Budgeted for NSF

WasHINGTON—A record number of
scientific basic research grants and
graduate science student fellowship
will be handed out in Fiscal Year 1960
if Congress approves the President’s
budget request for the National Science
Foundation.

The budget asks for $160,300,000
for the Foundation, in comparison to
$136 million appropriated in 1959 and
$49.750,000 appropriated in 1958.

The Foundation's proposed budget
would allow grants for 1,985 basic re-
search projects to educational and other
non-profit institutions by July, 1960.
Some 1,760 basic research grants will
have been funded by the end of June.

Some 2,893 graduate science stu-
dents and teachers will continue their
education under Foundation fellow-
ships. This compares to 2,793 students
and teachers for the previous year.

Another 28,000 high school and
college science teachers would attend
Foundation-supported science institutes
with FY 1960 money.

Digitronics Corp. Sells
Two Component Divisions

In view of the rapidly expanding
volume of commercial data handling
equipment, Digitronics Corporation has
sold two of its component divisions.

The Digital Magnetic Tape Trans-
port Division was sold to Fairchild
Camera & Instrument Corp., while
Eastern Precision Resistor Corp. pur-
chased the Delay Line Division.
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Missile Conference Set for May

WasHINGToN—The Second Annual
National Missile Industry Conference,
the country’s most impressive gathering
devoted to the missile business man,
is entering final planning stages.

Spokesmen for the conference, to
be held May 25-27 at the Sheraton
Park Hotel here, expect a record at-
tendance of key personnel engaged in
the research, development, production,
budgeting, utilization and publicizing of
United States rocket and space ex-
ploration projects.

The conference, sponsored by the
National Rocket Club of Washington,
will be accompanied this year by the
National Space Age Industry Exposi-
tion in the Sheraton Park’s exhibition
hall.

The three days of conferences will
be under the leadership of committee
chairman Lt. Gen. Ira C. Eaker (Ret.),
vice-president of Douglas Aircraft Com-
pany. Selection of other key industry
men for committee membership is be-
ing made.

*® Tentative program—Two panel
discussions—one in the morning, the
other in the afternoon—are planned
for each day of the conference. Here
is the tentative program:

May 25—Morning—Government
Roles and Responsibilities—NASA;
moderator, Warren R. Smith, Fairchild
Engine and Airplane Corp.

Afternoon: Congress and Astronau-
tics; moderator, C. Lincoln Jewett, Ar-
thur D. Little, Inc.

May 26—Morning: Government
Roles and Responsibilitiecs—ARPA and
the Services; moderator, Erik Bergaust,
MissiLES & ROCKETS magazine.

Afternoon: Small Business and Sub-
contracting; moderator: James J. Hag-
gerty, Jr., Aircraft Industries Associa-
tion.

May 27—Morning: Space Medi-
cine and Industry; moderator: Robert
D. Ladd, Marquardt Aircraft Co.

Afternoon: Business Forecasting;
moderator: Edward W. §. Hull, Di-
versey Engineering Co.

Luncheons are scheduled for Mon-
day, May 25, and Tuesday, May 26.
On Monday, the Space Age Luncheon
will tie in with the morning panel on
the National Aeronautics and Space
Administration, Chairman Norman L.
Baker, associate editor of MissiLEs &
RockeTs, has made arrangements to
have a key NASA official as luncheon
speaker and guest of honor.

The Missile Industry Luncheon on
Tuesday will be a follow-up of the
morning panel on the Advanced Re-
search Projects Agency. One top ARPA
official will address attendees. An award
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Dr. Walter Dornberger will be speaker
for Goddard Memorial Dinner

will be presented at each luncheon to
persons who have made outstanding
contributions in work falling under the
cognizance of the agency being hon-
ored. Col. Nelson P. Jackson, USAF
(Ret.), is chairman of the Missile
Industry Luncheon.

® Exposition—The National Space
Age Exposition will be held in the
Sheraton Park’s exhibition hall through-
out the conference under the auspices
of the National Rocket Club. Manu-
facturers in the missile and space ex-
ploration program have been invited to
participate along with ARPA, NASA,
Army, Air Force and the Atomic
Energy Commission.

® Goddard Dinner—Climaxing the
conference and exposition will be the
annual Dr. Robert H. Goddard Mem-
orial Dinner on Wednesday evening,
May 27. The Conference’s only formal
affair will include a reception honoring
Mrs. Esther C. Goddard, widow of the
rocket pioneer. Speaker for the dinner
will be Dr. Walter R. Dornberger,
Technical Assistant to the President of
Bell Aircraft Corporation, last year’s
Missile Industry Luncheon guest of
honor and speaker.

Program Chairman Erik Bergaust,
editor of m/r, said that the three
awards which will be presented at the
Goddard Memorial Dinner (in addition
to the two luncheon awards) will be
the Borg-Warner Industry Award, pre-
sented by the Borg-Warner Corp.: the
Robert H. Goddard Memorial Trophy,
presented by American Aviation Pub-
lications (MissiLEs & Rockers Maga-
zine), and the Space Flight Achieve-
ment Award, presented by Daniel,

Mann, Johnson and Mendenhall.

Dr. Goddard is to the Space Age
what the Wright Brothers were to avi-
ation. Born in Worcester, Mass., in |
1882, Dr. Goddard became a teacher
of physics at Clark University in Wor-
cester. In 1914 he was granted two
U.S. patents which are still basic to
rocketry. From then until his death in
1945 he kept at rocketry through ridi-
cule, New Mexico launching failures
and finally a cancer operation after
V-E Day. i

® NRC—The National Rocket Club,
sponsor of the National Missile Indus-
try Conference and Space Age Indus-
try Exposition, is “pledged to United |
States leadership in rocketry and astro- '{
nautics.” It was founded Oct. 4, 1957,
as an informal luncheon club for ex- |
change of unclassified information on |
rocketry and astronautics between
members of the industry, press, govern- i‘,
ment and the military.

In the spring of 1958 the club co-
sponsored with the National Capital
Section of the American Rocket So- |
ciety the first National Missile Industry
Conference and the Dr. Robert H.
Goddard Memorial Dinner.

1-1.5 Meg Engine May be
Operational in Six Years

New York—Thomas F. Dixon,
chief engineer of Rocketdyne, esti-
mates that the 1-1.5-million-pound-
thrust single-chambered engine will not
be available for operational use for at. i
least six years. !

Dixon, during the presentation of
a paper entitled, “A look at Rocket |
Development for the Next Twenty-five
Years,” at the Institute of Aeronautical
Sciences Symposium on Aero-Space |
Technology, said the single-chamber
engine “will require tremendous de- |
velopment efforts, and larger test
stands. Turbo-machinery capable of |
power outputs of small municipalities
will be required to feed the prope]lantu
to the (combustion) chamber.

“Stable combustion chambers will
have to be built with chamber densities |
many times that of existing engines.
Plumbing, valves, etc., will be beyond
the range of current experience.” j

The chambered cluster now under
development at ABMA should be.
operational by 1960, Dixon said. The
Rocketdyne engineer further estimated |
that a cluster of six of the 1-1.5-mil-
lion-pound engines would not be avail-
able until 1970, with a cluster of 10-
12 of the units operational by 1972.

Dixon projected his predictions still
farther into the future with an estimate
of nuclear rocket availability by 1975,
an ion rocket by 1970 and a thermo
nuclear engine by 1985.
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20 ICBM Squadrons in Budget

WasHinGTON—The 1960 Fiscal Year
budget includes funds for initial and/
or continued financing of 20 squadrons
of U.S.-based intercontinental ballistic
missiles—10 missiles to a squadron, a
total of 200.

Nine of the squadrons will be of
the Convair-built Atlas, the other 11
squadrons of the Martin-built Titan. A
new guidance system will permit plac-
ing the Atlas on underground “hard-
ened” sites, the same as Titan. First
Atlas wing will be activated in Fiscal
1960, others to follow as fast as pos-
sible.

To make the money available for
these 5500-mile missiles with their
megaton-strength nuclear warheads,
the Air Force drastically cut back pro-
curement of B-52 bombers in the 1960
budget. Only 59 or 60 of the big
bombers will be bought, enough to
provide for the 14th wing expected to
come into being during that era. At
one time the Air Force was aiming at
20 or 21 wings.

® Cutbacks—In the Department of
Defense portion of the budget, $6.795
billion is allocated for aircraft and
$3.764 billion for missiles. Reduced
spending for missiles is explained by the
elimination of some (Rascal, Regulus 11,
Goose, Redstone and Corporal) and
the phasing out of the IRBM Thor
and Jupiter. Also, it was said, with
much of the research, development
and testing work finished, missiles will
simply cost less to produce.

Broken down by services, the air-
craft and missile rocket budget shows
' (in millions):

Army Navy USAF
Aircraft
$6,795 $0,085 $1.866 $4,845
Missiles
$3,764 $0.406 $0,658 $2,700
The missile programs of the three
services will be about as follows:
'r Air Force: Atrlas and Titan pro-
grams accelerated, with Titan probably
up 50 per cent and probably half a
billion in ground support for the two;
purchase of the Bomarc in operational
quantities, including the new 400-mile
production model; three-quarter billion
hike in Minuteman funds; acceleration
of air-to-ground ballistic missile; con-
tinued procurement of ground-to-air
Mace and air-to-air Hound Dog, Fal-
con and MB-1 Genie.

Navy: Most importantly, continued
development of Polaris weapon system,
including building three more Polaris
submarines and development of Po-
laris missile; buy Sparrow III and
Bullpup for naval aircraft, Tartar, Ter-
rier and Talos for the fleet. Continue
development of Eagle and Subroc.
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Army: Expanded program for
ground-to-ground Pershing and Nike-
Zeus, the anti-ICBM; Army will con-
tinue to buy Nike-Hercules for air de-
fense and Hawk, low-level air defense.

The aircraft program of the three
services:

Air Force: Will introduce first
squadron of Convair B-58 Hustlers
during 1960, buying about 40; will cut
back Boeing B-52 purchases to 59 or
60 along with some 90 KC-135 tank-
ers; support program includes purchase
of turbojet and turboprop transports.
North American chemical bomber pro-
gram, as well as F-108 will be acceler-
ated. Inventory will drop to 102 wings
with just under 20,000 aircraft, 65%
jets,

Navy: Will buy approximately 665
aircraft, maintaining about a 50% jet
inventory totalling 9200 planes. The
Seamaster program will be dropped.
McDonnell's F4H-1 will go into pro-
duction. Some 600 anti-submarine air-
craft will be modified to include im-
proved detection equipment.

Army: With only $87 million,
Army will purchase fewer helicopters
while fixed-wing aircraft will be mostly
turboprop observation craft. Inventory
on June 30, 1960 will be about 5363
aircraft—2558 helicopters and 2805
fixed-wing.

The National Aeronautical and
Space Administration and the Ad-
vanced Research Projects Agency have
budgets of $485 and $455 million re-
spectively, although probably less than
$700 million of this will go for actual
space enterprises. The chief NASA
space projects are:

Project Mercury, to place man in
space; Vanguard and other space
probes including the inflatable sphere
and the cosmic ray satellite: million-
and-a-half-pound-thrust engine; fluor-
ine fuels.

European Group Studies
Building U.S. Missiles

GENEVA—NATO has announced
that studies have been made by a group
of European manufacturers on the pos-
sibility of building U.S. guided missiles
in Europe. The companies concerned,
all designated by their governments,
are: Ateliers de Constructions Elec-
triques, Belgium; Telefunken, Germa-
ny; Finmeccanica, Italy; Philips, Neth-
erlands; and Compagnie Thompson-
Houston, France.

Some European sources have sug-
gested that this group of manufacturers
will be entrusted with the European
production of the Raytheon Hawk.
However, while it is known that Hawk

is one of the projects studied by the
European group, it is by no means
certain that merely the member com-
panies of the groups would be involved
with the production of this missile.

U.S. Agencies Silent
on Lunik Tracking

by Frank McGuire

WasHINGTON—If there is any offi-
cial information available about the
performance of the Soviet Union’s
space probe—Mechta (Dream)—United
States agencies are not about to admit
it.

Few agencies, with the notable ex-
ception of NASA’s Jet Propulsion Lab-
atories, will fiatly say they positively
identified the vehicle through radio con-
tact, and no one actually will admit
having sufficient contact to track it.

When asked specifically if any mili-
tary or other government installation
had succeeded in tracking and/or
positively identifying Lunik, the De-
fense Department issued a reply saying
only that the frequencies had been
monitored and a report given to DOD
by the stations involved.

Several other facilities say they
heard something, but it was not on the
announced frequency that Lunik trans-
mitted on; or it was an altogether dif-
ferent signal from the one recorded by
Radio Moscow and rebroadcast; or it
was much too weak to have been
identified as anything like telemetry.

RCA Communications, Inc. re-
ported a signal monitored on 70.2 mc
which sounded like telemetry but was
not the same signal broadcast by Mos-
cow. Also, 70.2 is not among the fre-
quencies listed by Moscow as being in
use aboard Lunik. RCA could name
no one who had reported positive
contact.

Smithsonian Astrophysical Labora-
tory withdrew an earlier statement that
it had photographed the vehicle. A
spokesman for SAL said: “To the best
of my knowledge, it was not identified -
photographically. We originally thought
s0, but found it was not.”

Jodrell Bank radio telescope in
England was quoted as saying it had
“probably” identified the vehicle, but a
British Embassy official told m/r that
“if Jodrell Bank had definitely identi-
fied the thing, someone here (at the
embassy) would certainly know about
it, and we have heard nothing.”

Tape recordings of the signals heard
by various facilities are being analyzed
by electronics experts experienced in
telemetry to attempt a solution to the
question. f

The entire situation has become of
great interest, not because there is any
conclusive evidence in either direction,
but because there is not.
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CAPABILITIES FOR DEFENSE

Westinghouse is spending $185 million
for research and development in 1959

HERE ARE SOME CURRENT PROJECTS...

HIGH TEMPERATURE ELECTRICAL INSULATION.
Effective for long periods at 500° C—eveniual
applicalions to 1000° C now contemplated.
Demonsiration meter shown above is running red
hot. Aircraft Equipment Depaortment, Materials
Engineering Deparlments, and Research Labora-
tories

UNDERWATER SONICS. Currenl Weslinghouse prejects being conducted in
laborolories and al sea are investigoting vaorious types of “scatterers™ ond involved will permit economical construction of very large high gain scannl§
their effect on the underwater tronsmission of sound. Also under develop- antennas. Application of inflation techniques will permit lighter-weight long-ral
menl: acoustical lorpedo controls and on acoustical mine identification system. air-ransportable radar. Working models already built and evaluated. Electre

Ordnance Department and Research Laboratories

SPECIAL METALS. Westinghouse spearheads research Extensive high-vag
in refraclory olloys with one of the counlry's largest research conducted since 1947. Current area
programs in special metals. Weslinghouse is nalion's investigation include elecirical and chemical p
principal supplier of o number of special defense-oppli- ing in ultra high-vacuum range ond compo
cation metals. Materials Manufacluring Department, development for large high speed pumping sysh
Aviation Gas Turbine Divisien and Lamp Division Results being applied in advanced electronic de
development. Air Arm Division and Reser
Laboratories

NON-ROTATING 360° RADAR ANTENNA. Only the feed point moves, Prinel

Division and Research Laboratories
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T AMPLIFICATION, through electron bom-
iment induced conductivity. Extremely sen-
Principle especially useful for satellite
nnaissance devices. Efficient working mod-
hove been developed. Electronic Tube
sion, Astronautics Institute and Research
pratories -

E-DOPPLER RADAR is in advanced devel-
nt in three major areas of opplication at
inghouse. Research is continuing o open
ew polentials. Westinghouse is the
owledged leader in this field. Air Arm
on

NOISE MICROWAVE AMPLIFICATION.
inghouse scientists have developed vari-
ow-noise solid-state amplifying devices,
MASER and non-linear reactance types.
ess in recen! years was speeded by prior
i of research in low-temperature and solid-
physics. Air Arm Division and Research
atories

NUCLEAR RESEARCH. At the Westinghouse Testing
Reaclor, engineers are preparing high intensity rodia-
tion tests on a wide range of malerials to determine their
structural, chemical, and nuclear stability, This is a
necessary prelude lo using these materials in certain
atomic power applications now under development.
Atomic Power Department

NEW DATA DISPLAY DEVICES. Electroluminescent cells,
individually controlled, form flat picture. Model has over-
size cells for demonstration; latest techniques produce
cells only 1/16" across. Similar tote board display,
capoble of high-speed read-out of digital inputs, in pro-
duction. Both devices can be erased instanily or retained
and studied for long periods. Electronics Division, Ray-
escent Lomp Department and Research Laboratories

INFRARED research projects include: thermal imaging
— working models in advanced development; ultrasen=
sitive doped crystal detectors — advanced test models;
photo-electric magnetic detection —working model.
Air Arm Division, Semi-Conductor Department, Ma=
terials Engineering Departments, and Research Lobor=
aleories

X R

THERMOELECTRICITY. Westinghouse recently devel-
oped the first efficient material to produce electricity
directly from heat at high temperatures (1100° C). In
addition, other thermoelectric material under develop=
ment can be used for cooling purposes, including very
light-weight applications. Forty Westinghouse scien-
tists now on this project. Moterials Engineering
D t t and R h Laboratories

For information on these and other research projects, write to Mr. E. W. Locke,

Director, Customer Relations, Westinghouse Defe
1000 Conneecticut Avenue, N.W., Washington 6, D, C.

se Products Group,

Westinghouse

DEFENSE PRODUCTS

AIR ARM DIVISION

AVIATION GAS TURBINE DIVISION
ELECTRONICS DIVISION

AIRCRAFT EQUIPMENT DEPARTMENT
ORDNANCE DEPARTMENT

you cAN BE SURE... irits Wes tinghou se



Black Knizht Engine Described

by Anthony Vandyk
~British security has per-
mitted details to be released on the
Armstrong Siddeley Gamma rocket
e used in Britain’s Black Knight
e-entry test vehicle. It has a total
thrust of 16,400 lbs at sea level, rising
to nearly 19,000 Ibs. outside the earth’s
atmosphere due to drop in back pres-
sure.

In November, 1955, the Royal Air-
craft Establishment initiated develop-
ment of Black Knight, a re-entry test
vehicle for which it had produced a
preliminary design based on existing
Gamma engine components developed
by the R.A.E. Rocket Propulsion De-
partment at Westcott (now the Rocket
Propulsion Establishment). To obtain
adequate thrust for the vehicle, four
Gamma units were required and it was
realized that with some modification
these could be used to control the
vehicle in a very simple manner. The
R.AE. retained design authority and
appointed Saunders Roe as the main
contractor for the vehicle; and Saun-
ders Roe placed a contract with Arm-
strong Siddeley for the rocket engine.

Armstrong Siddeley began the de-
sign of an engine incorporating four
Gamma units, modified from the origi-
nal RPD design, in order to obtain
experience of their behaviour. While
entirely satisfactory for experimental
purposes, the units required further
development before they could be con-
sidered suitable for use in the re-entry
test vehicle.

In the Armstrong Siddeley Gamma
engine the four combustion chambers
are arranged uniformly around the cen-
tral vehicle support and are mounted
on trunnions so that they may be ro-
tated about axes that radiate from it.
A hydraulic actuator, fitted to each
chamber to control the angular move-
ment, receives instruction from the
guidance equipment.

LonDpoN

® No roll—The vehicle is not in-
tended to roll during flight and there-
fore two diametrically-opposed cham-
bers are rotated together to control
pitch, and the other two to control
vaw; to correct any tendency to roll,
all four chambers are rotated in the
same direction. Pitch and yaw are arbi-
trary terms for this vehicle because its
flight path is almost vertical.

The combustion chamber trunnions
are hollow, and through the inboard
trunnion hydrogen peroxide (HTP) is
pumped into the outer shell of the
combustion chamber. To cool the inner
shell, which contains the flame and
would otherwise rise to 2500°C, the
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HTP is passed through a clearance be-
tween the two shells before it enters
a catalyst pack at the top of the cham-
ber. This pack consists of silver-plated
nickel gauzes and in it the HTP is
decomposed into a mixture of super-
heated steam and oxygen with which
kerosene ignites spontaneously.

The kerosene is fed into the cham-
ber through its outboard trunnion and
is admitted into the combustion cham-
ber as soon as a pressure rise indicates
decomposition of the HTP. Prior to
this instant, nitrogen is blown through
the fuel passages to prevent reaction in
them between HTP and the incoming
fuel. The nitrogen for this is obtained
from a ground installation, which is
disconnected automatically as the ve-
hicle rises from the launcher pad.

® Common manifold—Each com-

Missile Shapes and Ladies’ Figures

TRAPEZE LOOK

SHEATH LOOK

bustion chamber is fed with propeHants

by its own turbo-pump unit, the four
units being joined at the center by a
common HTP manifold to form a rigid
cross which is attached to the structure
of the vehicle at each of the fuel pump
suction elbows. The centrifugal impel-
lors of the HTP and fuel pumps are
mounted at opposite ends of the same
shaft that carries the turbine rotor.

HTP decomposed in a separate cat-
alyst pack provides a jet of hot gas

which impinges on the axial flow tur-

bine to drive the pumps. To start the
engine, HTP is supplied under pressure
for this purpose from a ground instal-
lation which is disconnected auto-
matically as the vehicle rises from the
launcher pad. By this time the HTP
pump pressure is large enough to sup-
ply the HTP for the turbine through a
control valve.

The complete engine compartment
weighs some 700 Ibs.

CHEMISE LOOK L

A REMARKABLE SIMILARITY between some of the shapes required for rocket
and missile components and for milady’s current attire has been noticed by Spincraft,

Inc., Milwankee spinning firm specializing in the former field. So they put an artist

to work with these results and concl

conical spinning on the Honest John. The

2 aih

by the
nt. The

The trap look is inspired

chemise is a spun cylinder for a missile first stage.
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Space 'Progress’ by 19697

by Paul N. Means
WasHINGToN—How far into space
“will man have ventured by 19697
| This question was posed to the
npation’s leading space experts by the

staff of the House Astronautics and
Space Exploration Committee. Their
answers are contained in a committee
report released recently.

Man during the next 10 years, ac-
cording to the consensus of the experts,
will have set foot on the moon, will be
sending expeditions to Mars and Venus,
will attempt “soft landings” of instru-
mented packages on other planets, will
have orbited a large space station which
itself will stage rockets toward the
moon and planets, and will be using
earth satellites for commercial com-
munication and meteorological pur-
poses.

The experts caution, however, not
to expect too much progress in the
immediate future—and too little prog-
Tess later.

“A common error” (in forecasting
progress), according to George L. Hal-
ler, vice-president of General Electric
Co., “is that of being too optimistic
about what can be achieved in a few
years and too cautious about the de-
velopments to be expected in 30 years.”

Before the 20th century expires, the
experts see man traveling at close to
the speed of light, and using such
esoteric devices as nuclear power, ion
rockets, solar boiler rockets, plasma
jets, photon rockets, magnetic propul-
sion and braking systems, and solar
sails.

Predictions in any phase of science
is hazardous, but the experts point out
that progress in space research seems to
have outstripped predictions in the past.

Most agreed that the rate of prog-
ress lies less with technology than it
does with the attitude of the people.

® Motivation—"“The hero of this
age,” according to George S. Trimble
of the Martin Co., “will not be the
space traveler, but rather the man or
men who successfully figure out how
to motivate 170 million American peo-
ple actively to do battle with a part of
their environment that they just began
to hear about, that they really did not
know was important.”

Specific estimates of the date which
man will first set foot on the moon
varied from seven to 15 years.

Dr. Herbert L. York, new Director
of Research and Engineering for the
Department of Defense, thinks man
can first set foot upon the lunar dust
in “just about 10 years (perhaps in as
little as seven, if a very high priority
were placed on this goal.)”
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Others, including ABMA’s scientific
director Wernher von Braun, believe
that manned flight around the moon is
possible within a decade, but that a
two-way flight to the moon, including
landing, would take place a few years
thereafter.

The experts were in disagreement as
to whether propulsion systems and
space knowledge would be sufficient to
send man to Mars and Venus within
a decade, but there was general agree-
ment that these planets, and also Jupi-
ter would have their atmospheres
probed by instrument payloads by
1960.

® Short distance this year—To send
man into space for a short distance
will be accomplished in the very near
future—possibly in 1959. And within
five years, according to Brig. Gen. H.
A. Boushey, Air Force Director of
Advanced Technology, orbital refuel-
ing and restaging will be under way.

According to Gen. Boushey, 1965
will see manned maintenance, repair,
and resupply space vehicles in use for
military, commercial and scientific
purposes.

By the end of the next decade, man
will have constructed and orbited a
large space station, and will be pre-
paring for controlled space flight. Ac-
cording to Dr. Walter R. Dornberger,
rocket expert for Bell Aircraft, such
vehicles up to the end of 1969 “will be
mainly up to 650 miles this side of the
radiation cloud at operation times of
two or three weeks.

Within the next 10 years, space
vehicles will be used for communica-

tions, television, weather, and as-
tronomy.
Communications satellites could

establish a truly global TV service
with vital political, commercial, and
cultural consequences, according to
English scientist and author Authur C.
Clarke. According to Clarke, the im-
pact of television in Asia and Africa
(made possible by communication
satellites) could be overwhelming. “It
may well determine whether Russian
or English is the main language in the
future . . . the TV satellite is mightier
than the ICBM.”

Accurate world weather predictions,
according to the experts, and some
resulting control of weather will be
affected in the next decade through the
use of meteorological satellites.

Other commercial applications of
satellites includes the formation of a
global post office, which could deliver
mail almost instantaneously.

® New fuels—Beyond the next
decade, there will be new fuels develop-

ing 10 to a 100 times a million pounds
of thrust, enveloped in packages :ble
to withstand a temperature of 10 mil-
lion degrees. The experts do not under-
estimate the obstacles in producing
such propellants and envelopes, but are
confident that such technical capability
is within our grasp in the 20th Century.

The state of the art in propellants
in 1969, according to JPL’s director
Dr. William H. Pickering, will be such
that reliable chemical engines will have
thrusts of several million pounds, pro-
totype models of atomic rocket engines
will be undergoing static tests, ionic
propulsion systems will be in the ad-
vanced experimental stage, and more
efficient and reliable solar-energized
power sources having an almost indefi-
nite lifetime will be produced.

What are the potentials in space?
The assumptions, conjectures and spec-
ulations that the experts make include
some wilder than Jules Verne or the
creator of Buck Rogers have conceived.

Dr. Eugen Singer of the Technical
University of Stuttgart talks about an
ultimate space weapon similar to the
“death ray.” She describes this device
as a “stationary ultraviolet searchlight”
which might exert a radiation pressure
by means of high-energy beams and
thus be able to destroy “flying objects
up to a distance of several hundreds
of miles in a fraction of a second.”

A relativity check with atomic
clocks, according to NASA scientists,
could prove or disprove time-gravity
aspects of relativity, such as whether
or not a 1,000 years would have passed
on earth in the course of a 22-year
space flight to a star a thousand light
years away at a speed close to the speed
of light.

France Forms Committee
For Astronautics Research

Paris—The French government has
established a committee to evaluate the
nation’s potential in space research and
to oversee any programs which may
develop as a result of the committee’s
proposals and recommendations.

An annual report will be submitted
to the government by the committee,
which is composed of: the Chairman
of the Committee of Scientific Action
for National Defense; the President of
the Office Nationale d’Etudes et de
Recherches Aeronautiques  (French
counterpart of NASA); the head of
the Observatory of Paris; the head of
the National Committee for Scientific
Research; the head of the administra-
tion supervising universities and special
schools; the head of Cultural and Tech-
nical Matters of the Department of
Foreign Affairs; and a representative
of the Ministry of Finance.
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Estimating Missile Expenditures — —

by Douglas S. Evered
Missile Division, North American
Aviation, Inc.

Los ANGELES—If businessmen in-
volved in the U.S. missile effort knew
what the levels and applications of fu-
ture missile funds would be, they could
strengthen their competitive positions
and bolster their capabilities.

Unfortunately, definitive answers to
these questions are not forthcoming.

The military cannot answer them
with great certainty because far more
than purely military considerations
enter into deciding how much shall be
spent and for what projects. For ex-
ample, most people will agree that
generous funding of missile projects
is an outcome of East-West tension—
but how can we be sure that the So-
viets will not switch to a political-
economic offensive? Such a move might
dictate re-directing our national effort
and diverting funds into economic
countermeasures.

Then again, economy moves some-
times take hold in Congress or the Ad-
ministration, causing program cuts or
stretch-outs. Still another factor is the
occurrence of some technological
breakthrough such as thermonuclear
development, which paved the way for
a large-scale ballistic missile effort by
making practical warheads available,

These and other factors add up to
a formidable series of obstacles in the
way of reliably predicting future mis-
sile business.

Nevertheless, a good deal of con-
sideration must be given to the ques-
tions of how much and for what. A
company must spend sizable amounts
of its own money today studying pro-
jects which will provide its business
five to ten years from now.

® Prologue—In  predicting how
much missile money will be available,
it is sometimes useful to look back
over the history of missile expenditures
and draw infcrences for the future.
Curiously enough this approach, though
neglecting other factors, produces re-
sults which coincide with many au-
thoritative estimates by aviation and
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Unfortunately there are no definitive answers — —
but with forward planning company resources
could be directed to proper business success.

missile economists.  Statistically, it
would appear that by 1965, for ex-
ample, we may expect an annual ex-
penditure of $6.6 billion for missiles
(bases, ground electronics and Polaris-
carrying submarines excluded).

Similarly, analysis of the past use
of missile funds shows a relationship
between the airframe, guidance, pro-
pulsion, nose cone and ground support
equipment. Projecting into the future
with the same statistical methods, it
would appear, for example, that missile
frame expenditures will be about $2.08
billion by 1965.

The trouble with such statistical
projections is that their accuracy, if
it occurred, would be coincidental
rather than well-founded in the deter-
mining factors. Because they fail to take
into account legislative attitudes, the
international climate, changing opera-
tional concepts, technological develop-
ments and the state of the economy—
to name salient considerations—such
projections are unacceptable to the
critical appraiser.

® Projection model—We can find
interesting solution to the prediction
problem by constructing a model using
selected choices among the variables.
For example, in the matter of the inter-
national climate, we can look at the
next five years as a period with or with-
out a global conflict, with or without
local conflict, or with or without an
arbitrated East-West settlement.

An acceptable assumption might be
to anticipate no global conflict but a
high probability of local conflict.

As for legislative attitudes, a selec-
tion could be made between Congres-
sional attitudes which would result in
a sizable increase in appropriations—
for example, an incease to $55 billion
dollars annually in keeping with the
recommendations of the Rockefeller
Report, attitudes which would stabilize
appropriations around current levels,
and attitudes which would promote
sharp reductions.

Obviously, the choice here is re-
lated to the choice made for the inter-
national climate, which governs legisla-
tive attitudes and resulting appropria-

tions. A favored choice for the mod
would be that of appropriations stabi-
lized between $40 and $42 billion an-
nually for the next five years.
i
® Difficult to predict—Changing
operational concepts will undoubtedly
appear and will be difficult to predict,
being an outcome both of new tech-
nological developments and of demands
imposed by international commitments.
However, several changes are incipient
and should be included in the model.
These reflect increased concern with
local conflicts, orbital type military
activity, the submarine threat, and
defense against ballistic missiles,
A backward glance at the history of
missile expenditures in terms of the
desired operational capabilities is help-
ful in constructing the model. It takes
time to achieve capabilities, and the
span of effort and accompanying ex-
penditures generally extend into the
future. In other words, existing pro- |
grams must be projected as part of the
process of assembling a reasoned pre-
diction of future missile business.
Each area now receiving effort
must be looked at in terms of con-
tinuing operational requirements. For
example, will the air-to-air missile field
expand, contract or remain about the
same during the next five years? The
big determinant here is the future of |
the manned interceptor as opposed to |
the surface-to-air missile, With the ex-
ception of the planned long-range inter-
ceptor, the F-108, it appears that the
surface-to-air missile will steadily take
over the interceptor role.
Although this might seem to herald
contraction of the air-to-air missile
market, increased performance require- |
ments of future air-to-air missiles such
as Eagle and GAR-9 probably will off-
set the decrease in the number of mis-
siles actually put into inventory and the
expenditures involved.

ballistic delivery has grown. Apart
from the dark horse of an extremely
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petent observers predict the decline
will continue.

Air-to-surface missiles are expected
to expand. With the steady improve-
ment in techniques of bomber inter-
ception, the role of the ASM as an
aid to penetration and as a stand-off
weapon through the IRBM range is
almost certain to grow. Moreover,
ASM’s probably will be used more and
more as armament for fighter bombers
and helicopters in local conflict prob-
lems.

Long-range surface-to-surface bal-
listic missile programs, with the recent
‘addition of Minureman, now number
six. Until they are operational, say by
1963, rising expenditures are inevitable.
However, it appears that land-based
IRBM’s may be de-emphasized con-
siderably, beginning in 1960, due to the
political undersirability of relying on
overseas bases.

Only Britain and Italy have shown
willingness to accept IRBM’s and the
total number of missiles involved is
less than one hundred. By contrast the
increasing attractiveness of the ICBM
as a deterrent weapon, and the possi-
bilities for more sophisticated versions,
underline the probability that Minute-
man will not be the last of the line.

Surface-to-surface tactical missiles
are entering their second generation.
Emphasis is being placed on mobility,
simplicity, improved C.E.P.’s and wider
use in tactical problems of the Pen-
tomic Army. Gaps in the spectrum of
tactical missiles will have to be filled
in the next few years. Expenditures
will probably increase to cover at least
two new programs in addition to the

Projected Expenditures for Missiles

replacement of existing systems.

® Expansion for SAM—Surface-to-
air missile expenditures face continuing
expansion under the strong pressure for
AICBM capability. A logical extension
of air defense is anti-satellite work., We
should anticipate almost a doubling of
surface-to-air missile spending by 1965,
assuming technical solutions to the
AICBM problem. However, a con-
siderable portion of such funds could
go to those who solve the detection
and discrimination problem.

The anti-submarine warfare role of
the missile is beginning to come into
its own. Subroc is the first of this breed
and further effort undoubtedly will ac-
company a breakthrough in the detec-
tion problem.

This leaves the area of orbital-type
military activity. Here, the further one
looks into the future the harder it be-
comes to separate manned and un-
manned efforts. However, there is little
doubt that orbital activity will stimu-
late the missile business. Payload ve-
hicles aside, it is clear that the booster
vehicle production will increase sub-
stantially in the next five years.
Boosters to be powered by the recently-
initiated large engines development pro-
grams have yet to become the subject
of actual projects. These will be forth-
coming and will constitute a big share
of large future expenditures.

In describing the features of a busi-
ness prediction model it must be
pointed out that many of the nuances
which would be fed into such a model
for missile industry usage have been
left out of this discussion. (For example,

classified technical or intelligence data
would be very important. And of
course these have been omitted). But
from the standpoint of comparing
purely quantitative estimating methods
with those including qualitative con-
siderations, the results of the two analy-
ses show that the levels of expenditures
predicted are almost certain to be
reached.

* Component spending—As for
statistical projections of components ex-
penditures, there are strong reasons to
doubt that the historical division of ex-
penditures will remain the same. The
trend towards solid propellants is al-
ready taking a share of the frame seg-
ment of expenditures because the
motor cases are themselves part of the
frame. Similarly, greater sophistication
in guidance techniques—such as the
blending of inertial, mid-course and ter-
minal guidance requirements for long-
range missiles—will change the propor-
tion of funds going in that direction.

It must be concluded that the com-
ponent spending picture in the future
will change considerably. Contrast, for
example, the GSE costs of a fully-har-
dened ICBM base with those of an air-
launched IRBM system. In many opera-
tional situations the actual weapon de-
livery method can hardly be described
as being fully resolved.

The significance of these considera-
tions to a company in the missile busi-
ness cannot be overemphasized. Only
with forward planning can company re-
sources be directed into the proper
areas with a reasonable probability of
success.
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Chemica! Industry Expands for Astronautics

by Alfred J. Zachringer

WasamnoToNn—Although there were
strong recession tides during most of
1958, the U.S. chemical industry—
sparked in part by the growing missile
business—spent a whopping $1.4 billion
to expand its facilities. This compares
to $1.7 billien in 1957.

In this construction, there was a
notable trend toward bolstering re-
search and development centers plus
expanding the chemical specialties field
for missiles and rockets, The chemical
industry is increasingly feeling the im-
pact of the missile and space programs.

The accompanying table shows
specialized propellant facilities for

chemical expansion in the missile-space
field. Some 58 new facilities have been
built at a cost of many millions of
dollars. Dollar costs are shown only
for larger items.

All material used was gathered from
such Washington sources as the Ameri-
can Chemical Society, Business and De-
fense Services Administration, and the
Manufacturing Chemists Association.

Prominent chemical construction re-
lated to the missile field in 1958 in-
cluded expansion in air cryogenies,
specialized solid and liquid propel-
lants, and expanding missile metals and
materials for missile electronics.

® Air cryogenics leading—A large
portion of the overall expansion was

SPECIALIZED PROPELLANT FACILITIES

CORP.
APACHE POWDER CO.

FOOD MACHINERY & CHEMICAL
CORP.

GIRDLER CONST.

COST
COMPANY LOCATION $ MILLION NOTES
ALLIED CHEMICAL CO. Metropolis, 11l Elemental fluorine.
AMERICAN CYANAMID CO. New Castle, Pa. Ammenium nitrate plant.
AMERICAN POTASH & CHEMICAL | Aberdesn, Miss, 45 Sodium chlorate,

Benson, Ariz.

day capacity.
CALLERY CHEMICAL CO. Lawrence, Kan. L] High-energy boron fuel plant.
Muskogee, Okla. 38 Tonnage boron fuel plant.
Buffalo Becco Chemical R&D facilities

Model City, N.Y.

Muskogee, Okla. Nitrogen, hygrogen, carbon
dioxide plant for Callery
Chemical.
GRAND CENTRAL ROCKET CO. Redlands, Calif. 1.725 | Mixing, assembly, ftest &

Capacity of | millien Ib/
month.
HERCULES POWDER CO. Wilmington, Del. 0.75 | Concentrated nitric acid: 50
tans/day,
HOOKER CHEMICAL CO. Columbus, Miss. | Alddilion to sodium chlorate
plant.
Production up to 22,000 tons/
year.
LINDE CO. Linden, N.J. High-purity hydrogen.
MIS5I55IPPI CHEMICAL CORP. | Yazao City, Miss. .8 Ammonia & nitric acid plant.
| 30 tons/day ammonia, |50
'I tons/day nitric acid.
MONSANTO CHEM. CO. | Monsanto, 11l Amines.
|
OLIN MATHIESON CHEMICAL Model City, N.Y. Organic boron fuel.
CORP.
Niagara Falls, N.Y. 45 HEF-2 boron fuel plant.
PENNSALT CHEMICALS CO. Portland, Ore. Ammonium perchlorate plant.
Portland, Ore, Sodium chlerate plant.
PETROLEUM CHEMICAL INC. Lake Charles, La. Anhydrous ammonia, 100,000
tons/year.
SHELL CHEMICAL CORP. MNorco, La. Hydrogen peroxide plant.
STANDARD OIL CO. (IND.) Seymour, Ind. Expansion of solid propellant
RED facilities.
YALLEY NITROGEN PRODUCERS, | Helm, Calif. L] Anhydrous ammonia: 150 tons/
INC. day capacity.
WYANDOTTE CHEM. CORP. Geismar, La. 26 Ethylene oxide & intermed.
plant, 40 million Ib./year.
Wynadotte, Mich. Propylene oxide plant.

I Anhydrous ammonia: 30 tons/

for government & armed
forces.
Hydrogen plant for Olin

Mathieson boron fuel plant,

offices for solid propellants,

Some significant areas of chemical expansion.

devoted to enlarging the Nation’s pro-
duction capacity for air products. Big- |8
gest item was for LOX, followed by
liquid nitrogen and argon. Helium, still
in government hands, remained in tight
supply for now and the near future.

For example, Air Products, Inc.,
built four plants in Pennsylvania; Air |
Reduction Sales constructed plants at
Acton, Mass., Denver, Kansas City,
and Lorain, O. Linde Co. built facili-
ties at Aurora, Minn. and Fontana and
Pittsburgh, Pa. National Cylinder Gas
Co. facilities are at Compton, Calif.
Erie and Philadelphia, Pa., while South~
ern Oxygen Co. built a facility at
Bladensburg, Md. i

Not all of the LOX expansion will
go into missiles, but much of the new
construction will be in areas that could |
be accessible for future missile de- |
velopment. :

® Specialized propellants follow—
Notable among liquid propellant ex:
pansion were construction of facilities
for producing liquid fluorine and a new
plant for high-strength hydrogen per-
oxide. Most liquid plant capacity, how
ever, was in the area of high-energy
fuels—the boron hydrides. Two soh’d.
propellant plants were also built.

Not reflected were the newcomers |
to the solid game under ARPA con
tract: American Cyanamid, Dow |
Chemical, Esso Research & Engineer
ing and Minnesota Mining & Manu- |
facturing. |

Some highlights from the expand- §
ing facilities for producing new metals
and materials is best illustrated by the §
following: 1

Alco Products, Inc., nuclear re- |
search lab at Schenectady; Allegany
Ludlum Steel Corp., special steels re-
search lab at Breckenridge, Pa.; Beryl-
lium Corp., metal production plant at
Hazelton, Pa. 1

CBS Laboratories, research lab at {
Stamford, Conn.; E. I, DuPont de Ne-
mours & Co., delrin and teflon resin §
plant at Parkersburg, W.Va., and
North Carolina silicon facility; Foote
Mineral Co., silicon metal facility at
Exton, Pa.

General Atomic Div., nuclear re-
search center at San Diego; GE's R&D
center for nuclear energy at Pleasanton,
Calif.; Merck & Co., silicon facility,
Danville, Pa.; National Res. Corp.,
tantalum facility at Cambridge.

Olin Mathieson aluminum mill at
Hannibal, Mo.; Sylvania research lab
at Towanda, Pa.; Union Carbide Plas-
tic Co., liquid epoxies plant at Marietta,
O.; and National Distillers niobium
and tantalum pilot plant at Cincinnati.
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Theodolites Determine Azimuth for Jupiter

NorwALK, CoNn.—One of the most
important tools in the hands of the
people responsible for launching in-
ertially guided missiles, such as the
Jupiter, is the azimuth alignment the-
odolite. This tool, basically an optical-
electronic system consisting of an in-
tricate arrangement of lenses, mirrors,
beams of light and a closed electronic
circuit, provides a method of auto-
matically aligning and monitoring the
inertial guidance system.

By lining up the missile’s inertial
guidance system with predetermined
and highly accurate directional “bench
marks,” the theodolite system becomes
an indispensable means of setting one
of the most crucial elements in the
programmed trajectory of a long range
missile—a correct azimuth heading.

The direction the missile will fly in
azimuth is determined by the physical
orientation of the missile motion meas-
uring devices at the instant of launch.
A basic requirement of the Jupiter
guidance system is to orient these
measuring devices properly at launch,
and maintain an accurate space-fixed
reference during the entire guided por-
tion of the flight. This requirement is
met by the missile inertial platform
manufactured by the Ford Instrument
Company.

The guidance package contains the
sensing devices used by the missile,
and acts as the basic source of intelli-
gence for the guidance system com-
puters.

Since the missile system is entirely
free of external sources of guidance
from launch to impact, the azimuth
command given to the missile in the
form of orientation of the inertial plat-
form is irrevocable after the missile
leaves the pad. It is therefore of the
utmost importance that this command
be given accurately, in order to take
full advantage of the guidance possi-
bilities of the inertial platform.

After the missile has been aimed
along the correct azimuth line, the
properly aligned guidance system con-
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Optical-electronic combination provides
method for automatic alignment and
monitoring of inertial guidance systems.

tinues to perform its vital functions.

® Determines variables—Before en-
gine cutoff, the guidance system, by
means of sensitive accelerometers and
computers, determines the variables
necessary to solve a cut-off equation.
When these variables satisfy the equa-
tion, signals shut down all thrust. The
platform on which these accelerometers
are mounted are precisely orientated in
inertial space by the gyros that were
automatically aligned by the theodolite
before launch. These precise accelera-
tion-measurements are used to calcu-
late the missile’s speed and position.

Seconds of arc error cause signifi-
cant flight path error when dealing with
terrestrial and celestial distances. The
importance of critical azimuth adjust-
ment is stressed by the fact that only
a 20-second error (one second of arc
equals 1/1,296,000th part of a circle)
in the azimuth heading of a 1500-mile-
range missile means an off-target im-
pact of about 0.15 miles. It can be
appreciated that these infinitesimal ad-
justments for correct alignment can
only be accomplished through the use

of optics. Optics work within tolerances
of 1/10th of a wave of light and a
wave is equal to .000011 of an inch.

Alignment theodolites are now op-
erational at a number of missile sites
and are also being used in the produc-
tion, testing and alignment of stable
platforms.

The Perkin-Elmer Azimuth Align-
ment Theodolite was developed ex-
pressly for the problem of highly ac-
curate reference of inertial guidance
systems with given geographical refer-
ences. The theodolite automatically de-
tects discrepancies in the alignment of
the basic monitored equipment by con-
tinuous observation of the reflections
from a mirror mounted on the stable
platform of the inertial guidance pack-
age. Such rotational discrepancies cause
error signals which are applied as cor-
rective signals to the drive elements of
the monitored equipment via a closed
loop system between theodolite and
missile.

The monitoring optical system con-
sists of two modulated light sources, a
telephoto lens as the objective, a beam-

SHORT range Perkin-
Elmer theodolite mon-
itors auxiliary prism
in missile base during
weather conditions
which interfere with
primary theodolite.
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. . . missile electronics

MODEL 523 Theodolite seen through
window in front of Craig hut.

dividing “Vee” prism and a photo-
multiplier tube.

The light from two glow discharge
lamps—electronically modulated at 400
cycles in phase opposition—in the mon-
itoring system is reflected from a mirror
or prism mounted on the stable plat-
form on the guidance system. The two
lamps are each imaged at the focal
plane of the telephoto objective by sep-
arate condenser systems, and a prism-
shaped mirror reflects the beams along
the optical axis of the objective lens.

® Angular displacement—The re-
sultant signal produced by the pho-
tomultiplier is a function of the an-
gular displacement of the monitored
mirror from the autocollimated or
“squared on” position. This signal is
also 400 cps, whether in phase or 180
degrees out of phase, with the reference
voltage, depending on the direction of
deviation,

The tie-in to the geographical ref-
erence is achieved by use of a high-
quality survey theodolite incorporating
an accurate azimuth circle and sighting
telescope. The desired angle between
the sighting or “reference” line of sight
and the “monitoring” line of sight is
set off using the azimuth circle. The
“zero” setting of the circle is deter-
mined by autocollimating both sys-
tems from a common test mirror.

If the monitored mirror is rotated
in azimuth even “slightly,” the return-
ing beams will not be centered on the
optical axis and, depending on the
degree of rotation, will pass through a
slit—ground and polished on the apex
of the prism—and strike the photomul-
tiplier. In this manner, an error signal
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UPPER portion of same theodolite seen
from inside of huot.

output is produced which, in phase
relationship, is representative of the
direction and magnitude of azimuth
deviation.

Error signals are fed to the stable
platform to drive the platform back to
conformity with the beam of light and
thus the correct azimuth heading. The
entire closed loop relationship, there-
fore, is automatically self-correcting.
As a result, these signals counteract any

tendency of the platform to move away
from the very important established
heading. The platform is controlled
automatically within very small limits
and over relatively long periods of
time. The error signals generated by
the theodolite may also be recorded
to obtain long-term data for use in
making corrective adjustments. ;
The Intermediate Range Theodolite |
for the Jupiter manufactured by Per-
kin-Elmer Corp., represents a variation §-
from other alignment theodolite units
in production by the company.
The monitoring problem imposed
by the Jupiter's dimensions, position,
and guidance system required the par-
ticular physical location of the theodo- |
lite in respect to the monitored axis. |
The reference line of sight is estab- |
lished with a standard surveying the
odolite slightly modified for mounting
on the top of the main instrument
housing.
Aperture and focal length of the
Jupiter theodolite is increased to 4"
and 36" respectively because of in-
creased distance requirements. Elec-
tronic unit consists of amplifier, pre-
amplifier and power supply-modulator.
The major sections of the instru~
ment are constructed of mechanite cast-
ings for rigidity and stability over the
wide temperature ranges encountered,
All exposed small parts are stainless
steel for corrosion resistance. The the- |

ALIMUTH
REFERENCE LINE

MONITORED
AZIMUTH AXIS

PRISM

S5
APPROX.

L——' 400' APPROX, —mM8M8M8Mm™————

ARRANGEMENT of monitoring set-up, showing primary and auxiliary theodolites.
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odolite is mounted on a special ped-
estal. .
| ® How it works—Characteristics of
the output signal are as follows:
| 1. Phase—in phase or 180° out of
| phase with respect to the 115-volt 400-
cycle reference voltage supply within
110°.
| 2. Maximum Output Impedance—
1500 ohms.
3. Frequency—400 cycles sinusoi-
|dal voltage synchronized with the 115-
Lvolt 400-cycle reference voltage supply.
The power requirements are as
follows:

400 watts—60 cycles or 400-cycle
115 volts power source.

1.0 watt—400-cycle 115-volt signal
supply.

Pgl‘&o theodolites are used with the
Jupiter; the “primary aiming” inter-
mediate range model 523, and an “aux-
iliary” short range model 169. The
ishort range unit is stationed 3 to 4 feet
ifrom the foot of the missile and sends
ibeams to an auxiliary prism monitor-
ing unit (with the same heading as the
ltop prism) in the base of the Jupiter.
This monitoring unit is directly con-
nected to the launching ring on which
lthe missile is positioned. A second aux-
liliary monitoring prism is also attached
Ito the launching ring at an angle rep-
Iresenting a second target point.
Purpose of the short range theodo-
| lite—expendable due to its proximity to
| missile blast during launch—is to take
lover alignment adjustment in the event
lof poor weather conditions which might
interfere with or distort the beam path
ito the nose section.

New, Compact Unit
Converts Data in Flight

NEw York—A small. compact
analogue-to-digital converter about the
size of two quart milk cartons has
been announced by Gulton Industries
Inc., of Metuchen, N.J. The company
claims the development means that for
the first time information on speed,
radiation and temperature can be ac-
curately converted and telemetered
from satellites, missiles and rockets
while in flight.

Advantages of the converter are
its small size and weight (less than
seven pounds), an estimated accuracy
of 0.1% and an operating tempera-
ture range from about 20° to 175°F.
Gulton spokesmen said in-flight con-
version would permit immediate action
on such vital factors as missile pitch,
without going through time-consuming
conversion on the ground. The con-
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verter can handle 12 items of informa-
tion, through 12 channels.

Coupled with the company’s new
physiological medical transducers, the
converter can serve as an electronic
“doctor” to measure reactions of men
and animals to high speed and other
aspects of space travel. The new trans-
ducers, also small in size, include a
breathing rate transducer, heart and
pulse rate indicator, skin temperature
probes and a galvanic skin resistance
transducer.

The company built the converter
under contract from a government
agency it declined to name. A spokes-
man said the company has orders for
150 converters.

Tube Said to Run Years
On Weak Solar Power

NEw Yore—A new electronic
tube unveiled here recently may lead
to earth-satellite radios that will run
for years on power from weak solar
batteries, its makers claim.

The manufacturers, Tung-Sol Elec-
tric, Inc., of Newark, N.J., say the de-
vice is the first major improvement in
vacuum tubes in 30 years. They expect
it to be available to the armed forces
within a few months and to the gen-
eral public within a year.

The principle of the new instru-
ment was discovered in 1952 by Dr.
Dietrich Dobischek, a scientist at the
U.S. Army Signal Research and De-
velopment Laboratory, Fort Mon-

mouth, N.J. Tung-Sol has been work-
ing with the Signal Laboratory on the
project since 1956.

It operates with a cold cathode as
an electron emitter. All other tubes use
hot cathodes to boil electrons out, and

thus use a great deal more power. The
new tube is said to use only a tenth
the power of standard tubes when oper-
ating, and to “idle” on five millionths
of a watt. It needs no warm-up period
such as standard tubes require, but it
has a built-in tungsten-filament “starter”
to give it the boost it needs to start
functioning.

Laboratory tests at Tung-Sol indi-
cate that the tube will withstand the
high radiation of space and operate
over a temperature range from liquid
air to red heat. Transistors, which are
also cool and require little power, can-
not withstand such extremes of radia-
tion and temperature. Tung-Sol be-
lieves it can build cold-cathode tubes
rivalling transistors in tiny size.

A drawback of the new tube is that
it operates only at 300 volts or above.
But its total electric consumption is
said by the makers to be small enough
that weak solar batteries can operate
it.

The tube’s cold cathode is nickel-
coated with magnesium oxide—dried
milk of magnesia. A high-voltage field,
rather than heat from high electric
pewer, causes the electron flow from
the cathode. Components of the cold
cathode, unlike those of the hot cath-
ode, are said to be physically and
chemically inert, which accounts for
the tube's long-wearing qualities.

Tung-Sol hopes that the new tube
will lead to improvements in home
radio and television, in radar, in many
military applications, and in such fields
as lighting and television screens.

Electronics Buying

Shows Quarterly Increase

WasHinGToN—Defense  electronics
procurement during the- first quarter
(July-September 1958) of the current
fiscal year dropped from the fourth
quarter of fiscal year 1958, Electronics
Industries Association, reports. «The
figures for the first quarter of fiscal
year 1959, however, show a $32 mil-
lion increase over the corresponding
period.

Using a specific formula to extract
the portion of military spending for
electronics from all major defense pro-
curement categories, EIA reports total
expenditures in the July-September
1958 period at $958 million, indicating
a decrease of $229 million—or about
20%—from the $1,187 billion re-
ported for the fourth quarter of fiscal
year 1958.
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b
“LARGEST”

3000-Mile Radar May Be on Tracking Ship

by Peer Fossen

BaLTiMORE—The Army’s “missile
measurement ship” or “floating labora-
tory,” the 5.S. American Mariner, is
en route to her destination somewhere
in the South Atlantic. Equipped with
the latest and most advanced radar,
other electronic, and optical missile
tracking and in-flight measurement
gear, the vessel is said to be capable of
collecting the most precise data yet
obtained at sea.

According to spokesmen from
Radio Corporation of America—sys-
tems management contractor—the ves-
sel will work “far off regular sea lanes”
within the Atlantic Missile Range which
extends from Cape Canaveral some
5,000 miles southeast to Ascension
Island. She can operate independently
for 40 days, and will carry a scientific
staffl of some 50 scientists, engineers
and technicians in addition to the ship's
crew of 51 men.

RCA Service Company has sup-
plied experienced electronic operations
personnel from its missile tracking ac-
tivity at Canaveral. Barnes Engineering
Co. is prime contractor in charge of
design and operation of non-radar
measuring.

® Potent radar—The S.S. American
Mariner carries two sets of high-power
tracking radars, which RCA calls the
most accurate tracking radar in the
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tracking radar antenna afloat.

ship.”

world. Neither RCA nor the govern-
ment is willing to reveal the exact track-
ing range of the radar, but a distance
of “hundreds of miles” is indicated. A
Department of Defense release, how-
ever, says the scientific staff will con-
tinue precision observation and data
collection of a missile performance
“from its ascent to remote altitudes in
space, through all levels of the earth's
atmosphere to the final plunge to earth
or sea.”

If this is the case, it is fair to as-
sume that the vessel might carry radars
capable of tracking over ranges exceed-
ing 1000 miles, and if ICBM tests are
in the program, radars with 3000-mile
capability could be involved, Develop-
ment work on 3000-mile radars was
announced more than a year ago.

®* To close gap—A small fleet of
vessels like the S.S. American Mariner,
equipped with long-range radar, could
fill the gap in our detection of north-
bound missiles—such as ICBM's
launched from the Antarctic—and acti-
vate in-time defenses.

The S.S. American Mariner’s role
as a link in anti-missile defense is also
emphasized by the part Barnes En-
gineering Co. has in her instrumenta-
tion and operation. Barnes was one of
the companies responsible for the suc-
cess of last summer's Operation Gas-
light—considered a major accomplish-
ment in anti-missile research (m/r,

CENTRAL CONTROL room of Army's “missile measurement

July 14, p. 14). The company's ﬁe
measuring crew on board the ship i8
expected to amplify and extend the
Gaslight research. i

One piece of equipment developed
by Barnes for the Gaslight experiment
was a meteor-type spectral camers
using six individual cameras to attain a
view of approximately 70° vertically
and 100° horizontally. Other in-
struments included specially-designed §
radiometers.

The S.S. American Mariner project |
is sponsored jointly by the Advanced
Research Projects Agency and the U.S.
Army Ordnance Missile Command.
Lt. Colonel Harry W. Stulting, of Red-
stone Arsenal, is the official Govern-
ment representative on board the ship.

Information obtained by the scien-r.
tific staff of the missile measurement|
ship will be shared by all branches of
the Armed Services. Valuable informa.-l
tion on missile firings from the Atlantic;
Missile Range will be contributed !
the Air Force. Agencies participatin
in the planning and direction of this}
comprehensive missile and satellite’
measurement project include the Ad=!
vanced Research Projects Agency of
the Department of Defense, and th
Army Rocket and Guided Missiled
Agency of the Army Ordnance Missile®
Command.
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FEBRUARY

14th Annual Technical and Management
Conference, Reinforced Plastics Div,,
Soclety of the Plastics Industry, Inc.,
gggew;?er Beach Hotel, Chicago,

IRE, AIEE 1959 Solid State Circuits Confer-
ence, University of Pennsylvania,
FPhiladelphia, Feb, 12-13,

Werenu for Manufacturing and Engi-

eering mnqemmt Computer and
Processing in Industry, Purdu
gmumty. Lafayette, Ind., Feb. 13-

Heat Transfer Div. of American Society of
Mechanical Engin Third Annual

Symposium on Thermal Properties,
Purdue University, Feb. 23-26,
1859 Enrlneerl.ng Exposition, Balboa Park,
San Diego. For information, contact
nxpoeition office at 422 Land Title
Bldg., San Diego. Feb., 26-Mar. 1.

MARCH
IRE, AIEE and A iati for
Machinery, 1950 Western .‘lnlnt Com-
puter Conference, Falrmont Hotel,
San Prancisco, March 3-5,
of the A ical Sci
Flight Propulsion Meeting (classi-
‘ged.) Hotel Carter, CIeve]and March

Second Western Space Age Conference and
Exhibit, Great Western Exhibit Cen-
ter, Los Angeles, March 5-7.

Western Splv:e Age Conference and Exhibit.
information: Domestic Trade
Dept Los Angeles Chamber of Com-
404 South Bixel 8t., Los

a.ngeles. March 5-7.
Gas Tl.'lrhi.ne Division of the American So-
ciety of Mechanical Engineers, Tur-
Elilla in Action, March
Third Annual Shock Tube Symposium, Old
Polnt Comfort, Ft. Monroe, Va. For

Cincinnati,

querque, N. x
Birnkoff, Ma.mh 10- 11
American Soclety for Metals, 11th Western
Metal Exposition and Congress, Pan-
Pacific Aud.lt,orium and Ambassador
Hotel, Los Angeles, March 16-20,
The American Rocket Soclety, 1959 Sectl
Mee! Daytona Plaza Hotel, Duy-
tona Beach, Fla, March 23-25.
Institute of Radio Ensineers, National Con-
ventlon, Coliseum and Waldorf-
i‘ﬂstﬁﬂa Hotel, New York, March

Polytechnic Institate of Brooklyn's Ninth
International Symposium, Audito-
rium, Engineering Bocle:les Bldg.,
New York, March 31-Apr. 2,

Society of Automotive Engineers, National
Aeronautic Meeting, Hotel Commo-
dore, New York, March 31-Apr. 3.

APRIL

Conference on Electrically Exploded Wires,
by the Thermal Radiation
Laboratory of the Geophysics Re-
search Directorate of the Alr Force
Cambridge Research Center, Somer-

set Hotel, Boston, Apr, 2-3.

1959 Nuclear Congress, Municipal Audito-
rilum, Cleveland. For information:
Engineers Jolnt Council, 29 West
39th St., New York, Apr. 5-10.

‘Welding Soelety. 1950 Welding

Show and 40th Annual Conventlon,
International Amphitheatre and
Hotel Sherman, Chicago, Apr. 7-10.

Air Force Assoclation’s World Congress of
Flight, Las Vegas, Nev., Apr. 12-19.

amerlm Society of Tool Engineers, Annual

eeting, Schroeder Hotel, Milwau-
kee. Apr. 18-22.

American Rocket Society, Man-in-S
conference, Hotel Chamber!
Empr.on. Va., Apr. 20-22,

of En tal Brnei

1959
Anmul l{eetlng LaSsalle Hotel, Chi-
cago, Apr.
n Rocket , Controllable Sat-
ellites C
Institute of Technolﬂn. Cambridge,
Apr, 30-May 1
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missile business

by Reed Bundy

Two major union leaders have warned that the missile and aircraft
electronics industries may be headed for disaster unless they get the same
minimum wage regulations the Government applies to the aircraft industry.

Al Hayes, president of the International Association of Machinists, and
Walter P. Reuther, president of the United Auto Workers, told the U.S,
Labor Department that “failure to include missiles and specialized elec-
tronics systems in the definition which will be used to establish a new
minimum wage for the industry could seriously hurt the industry, its em-
ployes, and ultimately, our country's race for supremacy in missiles and
space vehicles.

“It is entirely possible,” they declared, “that a wrong decision by the
Department . . . could demobilize many aircraft plants and throw scores
of thousands out of work.”

The TAM and UAW represent about 500,000 aircraft and missile
workers. In this case, they have joined with the Aircraft Industries Asso-
ciation in asking the Labor Department to extend regulations under the
Walsh-Healey Act—now covering aircraft manufacturers—to production of
all missiles including electronic systems and subsystems used in missiles
and aircraft.

House investigators are blaming the weapons system concept for what
they consider unfair Pentagon treatment of small contractors, The Hebert
Investigations Subcommittee of the House Armed Services Committee is
expected shortly to begin a thorough probe of military procurement.

Rep. Carl Vinson (D-Ga.), chairman of the parent committee, says he's
afraid there may be “too many loopholes” in the law. He reported that of
five million contracts awarded by the Department of Defense last year,
only 275,000 resulted from competitive bids. He wants a “tightening up”
of the law to prevent so many negotiated contracts.

A committee spokesman said the coming investigation will take a hard
look at what he called “soaring costs” under the weapons system procure-
ment concept—and air charges that industry receives a virtual “guaranteed
profit.”

More than 509% of the dollars spent on missile systems go for ground
support equipment, according to B. J. Meldrum, special assistant to the
general manager of Chrysler’s Missile Division. In a recent Detroit speech,
Meldum said present missiles often are the simplest elements in their own
systems. He said the picture will change, however, when solid and pre-
packaged liquid propellants are further developed.

An up-to-date list of missiles and missile contractors has been published
by The Value Line Investment Survey, of New York. It shows 75 missiles,
compared to 61 last July, and 59 prime contracting companies, compared
to 45 six months ago. The investors concede that because of security regu-
lations, the list is not necessarily a complete one.

The list carries the name of each missile accompanied by the manu-
facturers of its frame, powerplant and guidance system,

RCA has begun building a major missile and radar center at Van Nuys,
Calif., and expects to begin moving in by late summer. The new facility,
located on a 50-acre tract 15 miles northwest of Los Angeles, will include
engineering, production and administrative buildings to handle RCA’s
growing weapons and radar business. The firm is prime contractor for the
Air Force's BMEWS and holds a contract for the electronic check-out and
launching system for the Atlas, under sub-contract to Convair.

Sylvania Electronic Systems, a Division of Sylvania Electric Products,
Inc., will move late this month into a new 30,000-square-foot building in
Waltham, Mass. The building will house the division headquarters and a
new systems fabrication facility.
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If the job calls for
TEFLON

use RIM and be sure!

Minimize the risk of failure of a
“Teflon™ part or component at a criti-
cal point by getting it from Raybestos-
Manhattan.

R/M has been in the forefront of
“Teflon” development from the be-
ginning. Our engineers know “Teflon™
« « . its unique characteristics, its vast
potentialities, how it can best serve the
needs of a particular industry. Our
production men have the know-how
and complete plant facilities to follow
through. You specify it; they fabri-
cate it

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

R/M
and space vehicles include thin-wall tubing (with
or without identifying stripe); flexible wire braid
covered “Teflon" hose; sheets, tape, rods and

“Teflon" products for aircraft, missiles

tubes; rods, sheets and tubes in certified and
stress-relieved grades (X-ray films for sheets and
rods are available); centerless ground rods held
to very close tolerances

*A Du Poni trademark

RAYBESTOS-MANHATTAN, INC.

PLASTIC PRODUCTS DIVISION FACTORIES: MANHEIM, PA.; PARAMOUNT, CALIF.

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

write to Plastic Products Division, Raybestos-Manhattan, Inc., Manheim, Pa.
BIRMINGHAM | ® CHICAGO 31 » CLEVELAND 16 = DALLAS 76 » DENVER 16 » DETROIT 2 » HOUSTON 1
LOS AMGELES 58 « MINNEAPOLIS 16 = NEW ORLEANS 17 » PASSAIC = PHILADELPHIA 3
PITTSBURGH 22 = SAN FRANCISCO 5 = SEATTLE 4 = PETERBOROUGH, ONTARIO, CANADA

RAYBESTOS-MANHATTAN, INC., Engineered Plastics » Asbestos Textiles « Mechamical Packings = Industrial Rubber

Sintered Metal Products
Brake Blocks « Clutch F
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Rubber Covered Equipment »
Laundry Pads and Covers e

Abrasive and Diamond Wheels «
Industrial Adhesives «

Brake Linings
Bowling Balls

b-o'qk'reviaws,' "

ROCKET TO THE MOON by Erik
Bergaust and Seabrook Hull, 270 pp.,
$5.95, D. Van Nostrand Company, |
Inc., Princeton, N.J.

A hard-hitting book written in ab-
sorbing journalistic style by two editors
of MissiLEs AND ROCKETS magazine,
The first chapter especially is devoted
to an examination of why we were no
first in space. It presents the facts as
the authors see them and they pull very |
few punches.

Most of the book, however, is de-
voted to the moon and to moon exs
ploration. The authors do a very fine
job of giving space to various coms
peting theories concerning the origin of |
the surface features of the moon. i

Moving away from the purely scis
entific controversies, it is on the ques-|
tion of the military value of the moon
base where opinion again becomes
dominant. Here the authors are careful
to quote experts from both sides, from'
those who argue that the lunar base
will be valuable for controlling the
earth, and that we cannot afford to let
anyone else establish a lunar base, all
the way to the other point of view
which denies that the lunar base would
have any appreciable military value.

Since scientific exploration of the)
environment of the earth and of the’
lunar surface has to come first in any
case, much of the book is devoted to a
discussion of the problems that face us.
There is an excellent and well-informed |
discussion on the rockets, followed by
a chapter called “What's the Delay?"

Here again the authors state opin=

| ions on how a space program ought to
| be run. They illustrate very effectively

and amusingly their point that much
could have been done by now with
available rockets; they manufacture an
imaginary occurrence in which the
“Cool-Cola Company” launches a
rocket at the moon from a merchant
ship in the Pacific using nothing but
available commercial rockets.

This, the authors say, could have
been accomplished in 1956. But ac-
tually the first attempt to send a ve-
hicle close to the moon was made twol'
years later in August, 1958. This ex«
citing event is described in great (\]elaili
and the reader feels that he is a spec-
tator and participant, )

All of this, plus the many quota-
tions from authorities, make the book
topical, exciting and controversial. The |
reader may not agree with every puinl;
of view put forth by the authors but
he will have a hard time putting the
book down once he has started. |

Dr. Fred Singer{
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missile people

The National Aeronautics and Space
Administration has appointed Ernest
W. Bracket Director of Procurement
and Contracting. NASA’s laboratories
will continue to let many of their own
contracts, but Bracket will direct over-
all policy. He was formerly Contract
Specialist and Consultant to the Direc-
tor of Procurement and Production at
|Air Materiel Command Headquarters,
Wright-Patterson AFB.

Dr. Wemher von Braun has received
the nation’s highest civil service award
he Gold Civil Service Medal, Presi-
dent Eisenhower made the award to
the Army’s ballistic missile expert for
“brilliant leadership” in satellite and
'weapons programs. He told Von
Braun: “We're proud of you.”

Ten top scientists and engineers,
have been selected by the staff of the
Pacific Missile Range at Point Mugu to
act as members of the Pacific Missile
Range Advisory Committee. They will
help PMR and Navy in Planning long-
range objectives, functions, and capa-
bilities, and in evaluating performance
and progress. First meeting of the com-
mittee will be Feb. 18-20. Dr. A. B.
Focke, Technical Director’ of PMR,
will act as chairman. Committee mem-
bers are: Dr. W. R. Brode, Science
Advisor, Department of State; Capt.
Walter S. Diehl, USN (Ret.), Consult-
ing Engineer; Dean William L. Everitt,
School of Engineering, University of
llinois; Willy A. Fiedler, Head of XN
Development Technical Staff, Lock-
heed Aircraft Corp.; Dean L. E.
Grinter, dean of Graduate School and
Director of Research, University of
Florida; Dr. C. C. Lauritsen, Professor
of Physics, California Institute of Tech-
nology; Dr. Fred C. Lindvall, Chair-
man of the Division of Civil, Electrical
and Mechanical Engineering and Aero-
nautics, California Institute of Tech-
nology; Dr. Wm. B. McLean, Tech-
nical Director, Naval Ordnance Test
Station, China Lake, Calif.; Capt. Gray-
son Merrill, UNS (Ret.), General Man-
ager, Fairchild Astrionics Division; Dr.
Royal Weller, Vice President of En-
gineering, Stromberg-Carlson Co.
Several new assignments have been
announced in the management of
United Aircraft Corp.’s Research De-
partment to expand work in basic re-
search and the physical sciences. Wes-
ley A. Kuhrt is chief of research ac-
tivities; Richard C. Molloy, chief of
technical operations; George F, Haus-
mann, chief research engineer; Irving
Twomey, chief of test operations;
Stuart L. Crossman, Jr., chief of com-
putational services, and Arthur E.
Wethebee, Jr., departmental services.
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space age

by Norman L. Baker

Project Confusion—If U.S. progress in space development is measured
by the number of projects, we are on our way. A pathetic facet of our
mad dash in so many apparently uncoordinated directions is the confusion
encountered in attempting to wade through the plethora of project names.
For example: Project Mercury is the title of NASA’s man-in-space (MIS)
program. ARPA will experiment on its own with vehicles of Project
Discoverer although ARPA and NASA are supposedly involved in a
coordinated program. The flight of Gordo the monkey in the nose of a
Jupiter IRBM, without a project designation, was apparently not an official
experiment of either agency’'s programs. Yet the animal test is unques-
tionably an important phase of the overall man-in-space agenda. Project
SCORE on the other hand is related to the experiments that will be con-
ducted during the Project Discoverer program but seems to have been given
a separate definition and task as a prestige afterthought.

Now it's projects within projects—Confusion’s latest catalyst is the
establishment of Project Centaur. Sponsored by ARPA, Centaur is the
design, development and construction of an upper stage for the Atlas
booster slated for incorporation in advanced phases of the Discoverer and
Mercury programs and Project Midas. Project Centaur will also make it
possible to send pavloads the size and weight of Lunik (or Mechta) to
the moon, Venus and Mars.

The recon satellite program meanwhile has almost lost its identity
(perhaps intentionally) by its habitual designation switch. It began with
the title of Big Brother, then went through such names as Pied Piper,
Sentry, Baby Sentry, Discoverer and finally Project Midas—most ludicrous
of all (Midas was the stupid, greedy, mythological king who was given
the golden touch).

ARPA’s big push—The United States’ first mega-thrust-plus space
vehicle, utilizing clustered Jupiter engines, has been designated Juno V.
Reportedly with a cluster of 8-10 engines, it may be 23 feet in diameter
and 72 feet long. Total thrust may be about 1.3-1.5 million pounds.
Recovery of the booster would be attempted by parachute descent at sea.
Propellant tanks would provide buoyancy after expulsion of propellant
residue and automatic sealing of outlets,

First flights of animals and men in the Mercury program may be made
in the nose of modified Jupiters. Short-range ballistic flights (similar to the
Gordo experiment) reportedly are scheduled to start before summer. This
program should follow closely the parameters selected for the earlier
ABMA Project Adam.

Lunik progress report—On Jan. 15 the Soviet's artificial asteroid
reached its perihelion. According to Russian calculations the vehicle was
90,914,400 miles from the sun after traveling 18.63 million miles from the
earth. This places Lunik's closest approach to the sun inside the earth’s
orbital path and 585,600 miles nearer the sun than the first position calcu-
lations released by Russian scientists. Lunik's higher orbital velocity (ap-
proximately 20 miles/sec. for Lunik compared with earth’s current velocity
of about 18.7 miles/sec.) will, in a few weeks, swing it out beyond the
orbit of the earth. (Correction of estimated Lunik data appearing in this
column of Jan. 12: At Lunik’s aphelion, Mars will be trailing the probe
by approximately 105 degrees.)

An American astronaut has really projected his prognostications into
the cosmos by hinting that perhaps the Russians will attempt to recover
Lunik’s payload, as physical proof of the achievement, at its next close
approach to the earth sometime in 1964.
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by Alfred J. Zaehringer

Ceramic reactors, now under design development, may play a big role
in future Kiwi atomic rocket engine. This approach would, conceivably,
allow an operating temperature of 3000-5000F—giving an I, in the 300-
600 second range.

New fluorine oxidant, N,F,, is being suggested by Ethyl Corp. as a
potent rocket chemical. More performance gains are seen to stem from
oxidizers than from fuels.

Annular diffuser for ramjets, is the subject of a Navy patent for dump-
ing boundary layer air to prevent uneven burning and consequent varying
thrust. An annular scoop about the inlet diffuser vents the boundary air.
Remaining “smooth™ air goes straight through for combustion.

New “impossible” solid propellants will be shaping up. Farrington
Daniels of the University of Wisconsin reports two new solid propellant
possibilities. Both are based on the fact that solids can “store up” addi-
tional energy when bombarded by nuclear radiation. This energy, plus
that released on regular chemical reaction, would be obtainable in com-
bustion. Oxidant crystal solids could, thus, store more energy. Some
crystals, for example, have had their energy content increased by over
100 calories per gram. Then, fuels such as graphite on neutron exposure
could store up an extra several hundred calories per gram. Eventually, by
such a radiation process, the enmergy content of a solid propellant could
be increased 10-100% merely by irradiation. This, plus normal chemical
energy would be released on combustion. If stability could be effected,
present high energy solids in the 275 second range could be upgraded to
300 seconds. It is possible that the additional energy “kick™ could be
applied just before firing if large fluxes are obtainable. Such “hot solids”
might even be able to compete with the exotic solids.

Aging of solid propellants has taken on a new importance with the
coming operational models of Polaris IRBM and Minuteman ICBM.
According to a Stanford Research Institute study, field replacement of the
motor would be the optimum way to eliminate performance variations
due to solid propellant aging. Design, thus, should allow for an easily
replaceable motor,

Fuel-binders being offered by Goodrich Chemical Co. are based on
“Estane” polyurethanes and “Hycar” (copolymer of butadiene and car-
boxylic monomer). Both castable and extrudable polymers are offered for
solid propellant production. The urethanes contain over 26% oxygen and
7-9% hydrogen. The company maintains a composite solid propellant
program at its Development Center at Avon Lake, Ohio with basic research
being carried out at its Research Center in Brecksville, Ohio.

Continuous blender, called the Impingatron, looks good for certain
solid propellant processing since it is designed for mixing a large amount
of solid (oxidant) with a small amount of liquid (polymeric fuel-binder).
A product of O'Brien Industrial Eqpt. Co., of San Francisco, the machine
can handle 400 cubic feet of mix per hour. Solid particle sizes handled
vary from micron range to 20 mesh.

Big business in small rockets. The Denver firm of Model Missiles
reports that in less than one year, it has produced 200,000 of its Type
A-4 solid motors that deliver one pound of thrust for one second. Other
models are available,

Here’s
how Alcoa
helps you
design and

make
1t

You get more than just 16
ounces of metal in every
pound of Alcoa® Alumi-
num. Here are eight im-
portant unmatched values
that go with it:

Research I.eadershlp.. bringing
]_ you the newest in alloys and
other applications.

Product Development by expe-
rienced specialists in your field
of interest,

Process Development Labs for
aid in finishing, joining and
fabricating.

Service Inspectors to help solve

production problems in your
plant.

Quality Control to meet de-
manding standards and to
match your special needs.

Availability, channeled through

minum distributors,
Factory-Trained Salesmen for
vital, on-the-spot information.

Sales Administrators, constant-
ly on call to service your orders.

3
4
5
6 the nations best-stocked alu-
/
8

Complete line of commer-
cial aluminum in all forms,
alloys, gages, tempers and
job shop services.

MILL AND CUSTOM PRODUCTS
INGOT AND PIG » SHEET « PLATE
WIRE « ROD » BAR » TUBE
ELECTRICAL CONDUCTORS
STRUCTURAL SHAPES
CHEMICALS AND POWDER
ROOFING « FOIL « FASTENERS « PIPE
CASTINGS (Sand, Die, Permanent Mold)
IMPACTS » EXTRUSIONS « FORGINGS
MAGNESIUM CASTINGS & FORGINGS
SCREW MACHINE PARTS

JOB SHOP
FORMING « WELDING » FINISHING
FABRICATION AND ASSEMBLY

ALCOA a
ALUMINUM
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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
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on fabricating facilities
for aluminum?

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-B 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!

Your Guide to the Best in Aluminum Value

e
TALGOA TWEATRE=
Astermate Msadars MBE-TY

ALUMINUM

At LT ar anberta SALCSA FRISEATES
Tvery Torsduy ARE-TY
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ARMY
$13,000,000—Sperry Rand Corp., Salt
Lake City, for missile.
$9,000.000—Sperry Rand, for missile
R&D.
%3,795,730—MNorth American Aviation,

Inc,, Canoga Park, Calif., for de-
sign and development (three con-
tracts).

$2,383,173—Thiokol Chemical Corp.,
Redstone Div., for unspecified
number of improved Sergeant
solid propellant rocket motors.
(Contract awarded for NASA.)

$947,640—California Institute of Tech-
nology, for research and develop-
ment (two contracts).

$910,000—Waltham Precision Instru-
ment Co., Waltham, Mass., for
instruments.

$585,000—North American Aviation,
Inc., for rocket engines.

$442.072—Firestone Tire & Rubber
Co., Los Angeles, for repair parts.

$296,435—General Electric Co., Phoe-
nix, for computation facility oper-
ation.

$143,033—Dale Products Inc., Albu-
querque, N.M., for testers.

$127,580—Interstate Electronics Corp.,
Anaheim, Calif., for transponders.

5120.818—Douglas Aircraft Co., Inc.,

Santa Monica, for repair parts.
$97.955—1J. A. Jones Construction Co.,
Atlanta, for demolition and steel
piling for static test tower modifi-
cation at Redstone Arsenal.
$69,633—Gilfillan Bros., Inc., Los An-
geles, for repair parts.

$62,886—Heat Exchangers, Inc., Chi-.

cago, for testers.

$49,541—Ampex Corp., Professional
Products Div., Redwood City.
Calif., for tape recorder.

$32,042—Todd Shipyards Corp., New
Orleans, for cylinder assemblies.

AIR FORCE

$710,210—Boeing Airplane Co., Pilot-
less Aircraft Div., for technical
data for Bomare components, (13
contracts).

$297,672—Union Carbide Corp., Linde
Co. Div., New York, for liquid
oxygen.

$200,000—Harvard College, for mathe-
matical research and computation.

$197,713—Northrop  Aircraft, Inc.,
Northrop Div., Hawthorne, Calif..
for rocket mission evaluators, and

data.
$163,062—Ampex Corp., Redwood
City, Calif., increase in funds,

$109,506—Sundstrand Machine Tool
Co., Rockford, Ill., for transmis-

sion assemblies, frequency and
load controllers and data for sup-
port of the Snark.
$104,712—University of Alaska, Col-
lege, Alaska, for studies on the
tracking of artificial earth satel-
lites. i
$43,000—Harvard College, for research
toward investigation of solar phe-
nomena. ¥
NAVY
$1,785,234—Babcock Radio Engin
ing, Inc., Costa Mesa, Calif., for
transmitters, test harness and re-
lated equipment.
$1,221,486—Radiophone Co., Inc.,
Monrovia, Calif., for telemetric
data recording sets.
$674,725—Temco Aircraft Corp., Dal-
las, for acquisition and installation
of test facilities for the Corvus.
$513,935—DuBrow Development Co.,
Burlington, N.J., for telemetric
data receiving sets.
$269,500—Collins Radio Co., Cedar
Rapids, Iowa, for communications
equipment, handbook and test
bench harness.
$254,377—McKiernan-Terry  Corp.,
Harrison, N.J., for launching cyl-
inder sealing strips.

$250,000—The Gabriel Company,
Electronics Division, Needham
Heights, Mass., for omnidirec-

tional UHF drone command an-
tennas.

Pioneer's Honeycomb...made of

COAST MANUFACTURING & SUPPLY CO.
P.0. Box 71, Livermore, Calif., HI 7-1000

LOS ANGELES, CALIF., 635 5. Kenmore, DU 8-5260
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instrumentation.

DALLAS, TEXAS, 4924 Greenville Ave.,

EM B-7871

properties of the honeycomb sandwich, made of Trevarno impreg-
nated glass fabric, provided means of protection for the sensitive

¥
HOMEYCOME MADE BY

Trevarno

GLASS FABRICS

Trevarno

Impregnated

Glass Fabrics

Hexcel Products glass-fabric honeycomb was specified for the

body of the world's first moon probe vehicle, Pioneer |, because

of its low dielectric properties - the ability to allow transmission

and reception of radio signals. The insulating and heat resistant |
i
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SOUTH BEND, INDIANA, 114 N, Main St., CE 3-1821
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Fast and easy installation is an impor-
tant advantage of these “packaged”
hydraulic power and control systems
by Vickers. It saves time at the missile
site — keeps “‘on-the-spot” labor
charges low. That's important! Yet
this fast installation is only one of the
benefits you get with these factory-
built power packages.
Save Design Time — Since 1932
Vickers has custom designed hydraulie
power packages. Thus, we know how
to avoid *‘false starts” and can de-
velop highly efficient units in a hurry.
Eliminate Mismatching — Each
aner package contains compatible,
alanced components all produced by
Vickers. There are no hybrids — there
is no need for “force fits".
Save Space — Units are surpris-
ingly compaect, yet all components are
easily accessible. Solid steel drilled
manifolds reduce piping and space.
Components, lines and connections
are kept to an absolute minimum.
Simple Field Adjustment — The
building-block concept is followed to

NWONCRIRL]. . . couple it... turniton...
with a ﬁs“packaged” unit

power is instantly available to operate
your missile-support system

give component interchangeability,
servicing ease and quick location of
any malfunetion. All components are
individually tested; complete power
units are pretested before shipment.
Insure Predictability — Vickers
designs and builds systems which meet
the most rigid performance specifica-
tions including predicted ambient
temperature, weather and other con-
ditions.
Reduce Field Inventory — As far
as possible, units are designed with
components that are commercial
“shelf”” items. Inventories of ware-
house stocks can be kept low because
of component and part interchange-
lur “far advanced is your proj-
ect? If it is in the design and de-
velopment stage, we can tmmedialely
place a team of hydraulic specialists
in your plant to work with your en-
gineers. If it is in the “breadboard”
stage, let us give you an alternate pro-
posal. On many applications we have
suggested much improved power units
at attractive production-line prices.

Write for Bulletin 5303
‘iYickers Oil Hydraulics for Missile Systems"’

Hydravlic Products
for Marine

and Ground Defense
Applications

VICKERS INCORPORATED
DIVISION OF SPERRY RAND CORPORATION

Marine and Ordnance Department
WATERBURY 20, CONNECTICUT

MO-215 A DISTRICT SALES OFFICES: DETROIT, MICH. » EL SEGUNDO, CALIF. « MEDIA, PA. - SEATTLE, WASH. = WASHINGTON, D. C.
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Lunik Errors

To the Editor:

In your article “Lunik becomes
Solar System’s Tenth Planet,” you have
some very important errors that should
be corrected. You say “seven and one-
half months from now Lunik will be
somewhere between the orbits of Mars
and Jupiter in the asteroid belt,” and
“at the aphelion of its 15 month orbit
it will be 214.75 million miles out from
the sun and about 120 million miles
from the earth.” None of these state-
ments are true. Lunik will never go be-
yond the orbit of Mars into the asteroid
belt. According to the latest data on
the orbit it will have an aphelion of
approximately 122.54 million miles.

Robert Citron and John Porter
Space Flight Committee
Pacific Rocket Society

11950 Allin St.

Culver City, Calif.

To the Editor:

In the article “Lunik Becomes Solar
System'’s Tenth ‘Planet’,” Jan. 12, 1959
issue, the values given for the peri-
helion and aphelion distances and the
period of Lunik are not consistent. The
given perihelion and aphelion distances
of 91.5 and 214.75 million miles repre-
sent a semi-major axis of 1.65 au. An
application of Kepler's harmonic law
gives a period of 770 days for the
vehicle, rather than the stated 447 days.

Also, the random usage of “peri-
gee” and “apogee” is disturbing. These
as you are aware, apply strictly to geo-
centric orbits, whereas perihelion and
aphelion apply to heliocentric orbits.

Paul E. Koskela
Aeronutronic Systems, Inc.
1234 Airway

Glendale, Calif.

You are both right. An early Tass
report of the diameter of Mechta's orbit
of 214.75 million miles was misquoted
as the aphelion of the man-made aster-
oid. Deadlines prevented the editors
from correcting the error. (See Space
Age, Jan, 19, p. 29).

How Many Moons?
To the Editor:

As a subscriber and supporter of
your publication, I must take issue
with the editorial in your Dec. 15
issue. This is a piece of emotional
writing which blithely ignores facts
and is guilty of misrepresentation,
either by direct statement or through
innuendo.

40

1. The United States has placed
three satellites in orbit, not two.

2. The planned program suggested
in the editorial is virtually the exact
program now being followed.

3. The editorial contradicts itself
by stating, in the final paragraph, that

there is mo one agency through which. -

all projects clear. A previous para-
graph states that the National Space
Council decides on which space proj-
ects shall be attempted, and in what
priority . . . There is no gain saying
the fact that we have a definite gov-
ernmental space organization—NSC
at the head, with sub-divisions for
military (ARPA) and civilian (NASA)
projects.

I would like to point out that
“space” is not a magic word—merely
an extension (with some changes) of
the medium through which we've been
flying for some 55 years. While con-
trol of space by any one nation (if
this is possible) is a serious matter,
it wouldn't necessarily be a decisive
military factor . . .

Leon Cooper
Space Technology
Laboratories, Inc.
Los Angeles

We're both wrong. At the time
of writing it was four satellites—Ex-
plorer 1, 3, 4 and Vanguard.

Nuclear Rockets

To the Editor:

The Missiles and Rockets report of
Soviet nuclear rocket development was
very interesting, but credibility would
be improved if you could state the
sources of your information and obtain
further details.

In the same article a minor faux
pas occurred when the schematic draw-
ing of the AEC’s Kiwi-A nuclear rocket
showed it firing horizontally, whereas
the actual photograph indicates clearly
that the Rocketdyne-built nozzle ex-
hauts vertically upward.

In “Propulsion Engineering,” on
Jan. 5, two errors apparently “crept
in.”” First, the University of Heidelberg
would obviously not use a fission re-
actor as a source of beta particles for
its experiments on magnetic focusing
of beta particle jets. Second, the esti-
mate of fuel costs for an airborne re-
actor system of $250-500 million for an
initial mass of 35-65 pounds must have
assumed a cost per pound of V-235
about 1000 times higher than the offi-
cial AEC rate. L

Despite such occasional slips, m/r
has a generally excellent record for

being accurate and informative.
W. C. Cooley
20553 Parthemia St.
Canoga Park, Calif.

The schematic of Kiwi-A was pre-
pared some months previously, but we
decided to use it anyway even though
it was firing horizontally. The Uni-
versity of Heidelberg tells us this is the
case, and Russian documents—although
perhaps outdated—did give that cost
estimate.

Livable Planets
To the Editor:

The article entitled “One Hundred
Million Habitable Planets in Universe”
by “ George Rhodes, Special Corre-
spondent in a recent issue was ex-
tremely interesting. May I please have
further information on the availability
of Doctor Calvin's study.

John A. Laansma
Flint, Mich.

The study was undertaken for the
Atomic Energy Commission.

Optical Guidance

To the Editor:

Raymond M. Nolan in his “As-
trionics” column in the Dec. 29 issue
mentions speaker reference to optical
line-of-sight guidance to parallel in-
ertial guidance in space travel.

Could you please supply me with
the name of the speaker, title and date
of the speech, and the proper contact
to write to for a copy of this paper?
Perhaps you could supply me with a
copy?

George Lawrence
Scientific Apparatus Makers Assn.
Washington, D.C.

Copies of the speech available from
Parks Air College, St. Louis Univer-
sity, E. St. Louis, Il

Regulus Il Facts

To the Editor:

Regarding your Washington Count-
down in the Jan. 12 issue, Mach 2
Regulus II not only is America's only
supersonic airbreather, but with alti-
tude operating capabilities in excess of
60,000 feet it far exceeds Mace in
altitude as well as speed.

John J. Johnson
Chance Vought Aircraft, Inc.

A double check of the services re-
sulted in a statement by Navy spokes-
men that Regulus Il has an operating
altitude of 60,000 feet, while Air Force
officials gave no precise figure but said
Mace’s operating altitude is in excess
of 35,000 feet.
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EMPLOYMENT

Operations
Research

Mathematicians, Physicists and Engineers with experience or
strong interest in Operations Research on large-scale auto-
mated systems will be interested in the major expansion pro-
gram at System Development Corporation.

SDC’s projects constitute one of the largest Operations
Research efforts in the history of this growing field. The proj-
ects are concerned primarily with man-machine relationships
in automated systems in a number of fields, including air oper-
ations. The application of new and advanced digital computer
techniques is particularly important in optimizing these man-
machine relationships.

Senior positions are among those open. Areas of activity
include: Mathematics, System Analysis, Forecasts, Cost
Analysis, Operational Gaming, Design Analysis, Performance
Evaluation.

Those who have professional questions or desire additional
information are invited to write Dr. William Karush, Head of
the System Development Corporation Operations Research
Group at 2414 Colorado Avenue, Santa Monica, California.

“Method for Firsi-Stage Evaluation of
Complex Man-Machine Systems”

A paper by I. M. Garfunkel and John E. Walsh of SDC’s Opera-
tions Research Group is available upon request. Address inquiries
to Dr. William Karush at System Development Corporation.

SYSTEM DEVELOPMENT CORPORATION

Santa Monica, California

11-72F
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Engineering Opportunities
of a High Order in Creating Complex
Identifications Tracking Equipments
at General Electric’s Missile

Detection Systems Section

Tolocate 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
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

Paositions 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
VIDED DISPLAY DEVELOPMENT
COMPUTER APPLICATIONS

Salaries fully competitive, commensurate with experience
Write in confidence to Mr. James P. Kinsella, Div. 43-WE

Missile Detection Systems Section
HEAVY MILITARY ELECTRONICS DEPT.

GENERAL D ELECTRIC

Court Street, Syracuse, New York
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HIGH-SPEED GEAR PUMPS

FOR THE NEXT GENERATION
OF AIRCRAFT- MISSILES - SPACECRAFT

High performance hydraulic
pumps by Eastern are uvniquely
suited to the exacting operating
requirements demanded in the
craft of tomorrow.

Check these Eastern gear pump
features — do they suggest a
solution te your present design
problem?

Small size: Eastern gear pumps are the smallest, lightest made. Airborne servo
system pump shown delivers 1.5 gpm @ 1500 psig — measures only 178" X 17"
X 2%", weighs 9 oz.

Wide performance range: pumps available have theoretical displacements
from .0016 to .0419 cu. in. per revolution — flow from .025 to 2.0 gpm, pressures
from 0 to 2000 psig, at speeds to 24,000 rpm. Weights with motor range from
1.5 to 8.5 Ibs.

Unaffected by extreme environments: rugged, reliable Eastern units take
loads to 50g in stride — shrug off temperature differentials to meet MIL specs.

Flexibility, economy: mass-produced components can be teamed into the pre-
cise configuration you need. Creatively-engineered custom pumps also available.

Contact Eastern for creative contributions to help you solve
your hydraulic pump or power problems. Write for Bulletin 360
— your complete new guide fo Eastern aviation products.

EASTERN INDUSTRIES, INC.
% j 100 SKIFF STREET o HAMDEN, CONN.
}?Qﬂ PROQ West Coost Branch Ofice: 1608 Centinela Ave., Inglewood 3, Calif.

HYDRAULIC POWER * ELECTRONIC COOLING » REFRIGERATION-TYPE COOLING =
PRESSURIZATION-DEHYDRATION + SERVO-VALVE HYDRAULIC SYSTEMS




Whiick of these nute meete YOUR nepuinements

This chart shows the most used NAS standard and special, low-height, lightweight, self-locking nuts.
All meet Specification MIL-N-25027(ASG). Series numbers of the alloy steel, 550° F. nuts are shown
in bold face type; series numbers of the CRES, non-magnetic, 900° F. nuts, are shown in light face type.

FLOATING
CLINCH

FIXED
ANCHOR

FLOATING
ANCHOR

FLOATING
SPACER

MINIATURE
ANCHOR

MINIATURE
FLOATING

SELF
SEALING
DOME

GANG
CHANNEL

Detailed information on all nuts
shown here is contained in Nutt-Shel's
LIGHTWEIGHT NUTS brochure.

Write for it

Nutt-Shel

Ax ‘P, Company

MA12640
MA12740

2701 South Harbor Boulevard
Santa Ana, California
Telephone Kimberley 5-9311




