Liftoft of Titan Il and
Gemini capsule
from Cape Canaveral —
;_gn artist's conception.




Image Interpretation Data Reduction Navigational Orbital
Calculations Sonar Data Processing ELINT Data
Processing Great Circle Computation Automatic Radar
Acquisition Message Formatting and Code Conversion
Long-Range High-Precision Impact Prediction Satellite
Injection Satellite Navigation PCM Telemetry Inertial
Systems Oceanographic Instrumentation Personnel
Record Processing and Inventory Control Automatic Ailr-
craft Vectoring Least Square Curve Fitting Computer
Simulation Tracking Station Data Reduction Hydro-
graphic Analysis and Ocean Mapping Fire Control Trainer
and Simulator Servo Loop Control Fire Control and Trajec-
tory Computation Shipboard Instrumentation and Headway
Correction Air Defense Target Tracking Preventative
Mo BE OPERATIONAL NOW 1mage Interpretation Data
Reduction Navigational Orbital Calculations Sonar Data
Pro with TRW-130 (AN/UYK-1) Computer Great Circle Compu-
tation Automatic Radar Acquisition Message Formatting
and Hardware and Software ¢-Range High-Precision Impact
Prediction Satellite Injection  Satellite Navigation PCM
' = 1 Systems Oceanographic Instrumenta-

tion word Processing and Inventory Control
Autoy Soring Least Square Curve Fitting
Com B ocking Station Data Reduction

®nd Ocean Mapping Fire Control

Fully developed and operational since 1961, the TRW-130 binary to BCD (983 psec); n-word table search (12n psec);
offers high-performance hardware, reliability and an excep- impact prediction (69,5 msec); polar to rectangular epordi-
tionally flexible instruction repertoire at the low price of nate conversion (1708 psec).

$83,500. In addition, a basic software package (Program For details, call our offices: Washington, D.C., Rome, N.X,
Aszsembler, System Diagnostics, General Purpose I/0 Rou- Boston, New York, Cocoa Beach.

tines) is supplied with each computer. An RW-maintained

TRW-130 Program Library gives new users access to opera- A

tional programs from more than 20 major system applica-

tions. The Library now includes more than 100 powerful risessss s s Waohdrivge Ang. 10 FALLBRODN AYEME + CANCDE FURS CUiFORNLs DAVDAD 8558
macro-instructions; examples: Sine-cosine (951 psec);: FRW oo

.
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mMINUTEMAN, [1.5. Air Force’s solid-fuel ICBM, is nowoperation-  Canaveral. The Minuteman program, on which Boeing is weapon
al at Malmstrom AFB, Montana. Missiles, after assembly in a Boeing-  system integrator, has achieved success unprecedented in the
operated plant, are delivered to sites and lowered into silos (above  history of intercontinental missiles, in terms of low-cost missile
left and center), for link-up with support and launch-control equip-  production, economical maintenance and operation, and ahead-
ment. Picture, right above, shows earlier test fiving from Cape of-schedule performance from drawing board to final installation,

Cupabil ity has many faces at Boeing

WEAPON -_1.'-trm.='|'-|||pri.-'-irrr: Minuteman mis-
giles and their electronic launch-control and
Bupp 'I:!'-':|IIJ|II|||'|:ir._|.':' .:--|:||:||||I_‘I|-;ll4'|l'&'rd|.il.l|ld|
Eiles ll}' ||-l-|'5|'|'r:: technicians.

THREE engines, plus interstage structures and

mizsile skirts are assembled into Minuteman
missiles and inspected (above) at Boeing facility
au'j.ln.--.-nl to Hill AFB, Utah,

BOEING

Space Technalagy = Missiles « Millzary Aireraft Systemas 707, 720 and
TIT JFetliners « Sywtoms Mangpement + Helicoprars « Marine Febicles «
oy Turbine Engines + Aisw, Boving Scieniific Noaeerch Loborararies

STRATEGIC Air Command officers, right,
man operational Minuteman underground
launch-control center at Malmstrom Air Foree
Baze. Prior to ﬂ.'l!l'\-'r.'ltil'll'l.ll assigmment E:'-u-irl_;;
aasists the Air Force in combat crew training.
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LSi ASTRONICS EJI!L‘IRCLES MICROCIRCUIT TECHNOLOGY

A fotal capability In microcircuitry...the achieved goal of
LSi Astronics, Already recognized as a feader in the
development and production of thin films for
micro-efectronics, the Astranics Divigion is producing thin
film modufes and elecironic packages resulting in
extremely small and light weight syslems which possess
high degrees of relfability and ruggedness. Whether your
requirermnent is for thin films, modulfes or completely
packaged products, Astronics has unmalched design and
production capability to meet your speclal microcircuitry
requirements. Inquire about our standard off-the-shelf
Unigue semi-automatic equipment de- circuits and modules suitable for use in a varfely of system
veloped By LSI for mass production of applications. Learn more of Astronics’ complete capability in
integrated thin film micrecircultey. thin film technology by wriling for Data Fife ASD-1994-1,

ASTRONICS DIVISION

8171 SOUTH BUNDY DRIVE, SANTA MONICA, CALIFORNIA

LEAR SIEGLER, INC.
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There seems to be no end to the versatility of the C-130
Hercules airlifter. Now the giant propjet transport is a
weatherbird, too.

High-altitude weather reporting is rapidly assuming a
new strategic significance. Last-minute reports of the
weather along the route of an airborne task force or of the

cloud cover above the target of an amphibious assault can
add immeasurably to the nation's ability to contain brush-
fire wars on a world-wide basis. To meet this need, the Air

Now Hercules does something about the weather

Weather Service of Military Air Transport Service is now
operating five WC-130s — the new weatherbird version.

All in all, there are 500 C-130 Hercules in sixteen dif-
ferent versions operating throughout the free world. Most
of them are in service with the United States Air Force,
Others fly for the U. S. Navy, Marine Corps, and Coast
Guard. Still more are in service with the air forces of
Australia, Canada, and Indonesia. In addition to military
airlift missions, the Hercules is a bird of peace that brings



food and medicine to hungry and homeless people all over
the world when disaster strikes. Ski-equipped C-130s sup-
port the scientists in Operation Deep Freeze at the South
Pole. The list goes on and on and so does the C-130 produc-
tion line at Lockheed-Georgia. Production will continue
simultaneously with the new turbo-fan C-141 StarLifter
for years to come at the Giant Marietta airlift manufac-

wimgeener— (C-130 Hercules

LOCKHEED-GEORGIA COMPANY + Marietta, Georgia, A division of Lockheed Aircraft Corporation




A Tragic Farce

Needed: More Noise About Pay

By John F. Looshrock

EDITOR, AIR FORCE/SPACE DIGEST

Wasmmvcron, D, C., March 25

N HIS budget message to the Congress earlier this year
I President Kennedy said:

“In this era of increasingly complex weapons and
military systems, a large part of the effectiveness of our
defense establishment depends on the retention of well-
trained and devoted personnel in the armed services.”

With this we heartilv agree.

The President then went on:

“General military pay was last increased four and a
half years ago. Since then, higher wages and salaries in
private industry have provided strong inducement for
highly trained military personnel to leave the service for
better-paying jobs in civilian life.”

The facts certainly support this statement.

But the President also said that an attempt would be
made this vear to redress the pay imbalance,

“To help meet this serious problem, and in faimess to
the dedicated personnel in our armed forces, I will shortly
submit to the Congress specific recommendations for in-
creases in military compensation rates. . . "

It would be nice to be able to tack a happy ending
onto this noble prologue. Instead, it appears at this
writing that the “dedicated personnel in our armed forces”
will have to settle for a tragic farce, maladroitly written
and ignobly plaved.

The script was written in the Department of Defense,
in the form of a $900 million pay bill drafted without
benefit of counsel of the military personnel chiefs of any
of the services, following the current fashion of suspecting
the soundness of anv advice proffered by a man in uni-
form, regardless of his credentials. We welcomed the bill
in principle and endorsed it on the same grounds before
access to its specific recommendations made it clear that
it falls far short of its announced purpose—in Secretary
McNamara's words, “to attract and retain sufficient mili-
tary personnel to sustain our military forces at the re-
quired state of readiness.”

The bill, as submitted, fails to grasp the nettle of
civilian-economy competition for skilled and talented
people—the key to retention. It does not begin to fill the
gap between military pav and federal civil-service pay that
has resulted in the unseemly spectacle of the government
competing with itself in the job market. And there are
other key targets missed by the hill.

At its first stop on the tortuous trip through the Con-
gress, the bill's deficiencies—some of them at least—were
recognized by the House Armed Services Subcommittee
which is headed by Rep. Mendel Rivers, Democrat of
South Carolina. The Rivers Subcommittee increased the
rate of pay over that proposed by DoD. As the Air Force
Association had urged, the Subcommittee version pro-
vided for an effective date earlier than that proposed by
the Administration and eliminated the disparity between

Reserve and active-duty pay in the DoD bill. The Rivers
Subcommittee improved the method for recomputing the
pay of those retired before 1958, to correct an injustice
in the 1958 pay bill. All in all, the Rivers Subcommittee
recommendations added up to an additional $600 mil-
lion, even though falling short of ensuring a military-pay
structure comparable with civil-service and postal-worker
increases recently granted. The Subcommittee version
would be a great improvement over the bill as drafted by
the Department of Defense.

In the normal course of events, the House Armed
Services Committee, chaired by the veteran Georgia
Democrat, Carl Vinson, would have accepted the Sub-
committee’s recommendations and reported out the
amended bill for a House vote. But this is not a normal
vear. Republican pressure to cut the budget is extremely
strong. In reaction, Administration pressure is heavy on
all Democrats to at least hold the line on Administration
fiscal proposals. Mr. Vinson, who is used to having his
way in the House with military legislation, had a closer
squeak than usual with the military authorization hill
earlier this session. It now looks as though his committee,
not wishing to risk a floor defeat, is pulling in its collec-
tive neck, will scrap the Rivers Subcommittee recom-
mendation, and even cut a bit from the original DeD
bill.

As a result, the military standard of living is once more
being ground between the millstones of partisan politics.
Military pay legislation has always been wvulnerable to
such shenanigans. Military people are traditionally apoliti-
cal. They represent no identifiable bloc of votes. They
have no union. They cannot strike. They seldom write
letters to congressmen or even to editors. Often they do
not maintain a legal voting residence, They can be
counted on to suffer in silence. Or, too often, they simply
give up and leave the service.

Maybe it's time to change all that. House action is far
from complete, and the Senate has vet to act, Even if our
worst fears about House action are realized, a strong
Senate version could still be passed and the House would
be able to vield gracefully in conference. The families,
friends, and supporters of military people—if united—do
represent a significantly sizable voting group. Surely the
pay legislation is one point on which all of us can unite
and make our views known to our elected representatives.
For the long pull, the activities and efforts of organized
groups such as AFA, the Navy League, the Association
of the US. Army, Reservists, Guardsmen, retired people,
and so on, should be much more closely coordinated than
they have been to date.

There's an old saying, “The wheel that does the squeak-
ing gets the grease.”

Military people and their friends will just have to make
more noise where it counts.—Exp

AIR FORCE / SPACE DIGEST = April 1943



space programs or air

tions—in matters of on sife

ce, modification, retrofit,

aul programs—and pro-

duction of components and systems

—DYNAL EON CORFORATION is

noted for shaping its work to this
equation:

#* The best of men and management
(m:), plus tools (t) and materials
(m:), multiplied by ready availa-
bility (a) and proven capability
(c) of the men who use them,
equal performance (p) in the de-
pendable DYNALECTRON manner,

This equation ex pr
lee and the principa
LECTRON"
f. This i3 the bas
n,nt ﬂrm'-th and expanszion for the
future.

the prin-

A diversified |nt4=1n..1t1unul cor mm—
tion, DYNALEC I is also
engaged in data collection, dat

duction and ineering for m e
ranges, the manufacture of medical
x-ray and transformer equipment,
and in the sale of aire

ciated av n products,

DYNALECTRON
CORPORATION

1510 H Street, N. W,
WABHINGTON 5, D. C.

AFRDSPACE OPERATIONS

MATTERN DIVESION [l PARADYN L B STEFFER

I CHEYEMME DIVISION

INESTRUMENT AND ELECTROMICS DIVISIOMN

S CIVISIOM .

AR CARRHER

EEWIF

m. +t+m, [ c):dp*

[ ] NDUSTRY SERVICES DIVISAOM 2

CORPORATION

ARCAR FHGIMNEERING

LAMD- AR

INTERRMATIC

DIVISION

FHAL

M



No Absolute Weapon

Gentlemen: . . . I have read your
article “Strategic Retreat from Reality”
[January '63]. As a matter of Fact, 1
read Am Fonce/Space IDIGEST regu-
larly.

I am just about in complete agree-
ment with the article. As vou know,
in my own writing I have insisted that
a limited-war theory is only valid when
one has a massive strategic strike
capability, and it is only within the
framework of a significant strategic
capability that one may indulge in the
solution of problems involving lesser
foree.

Your reference to the likelihood of
technological surprise struck a par-
ticular note with me: “By that time,
the imvulnerability of these missiles, not
seriously questioned today, may well
be compromised by technological sur-
prise in such areas as antisubmarine
warfare, ballistic missile defense, or
a variety of military applications of
space technology.” One might add
biological and chemical warfare as
well, but in anyv case, it is a fact that
we must never overlook. There is no
“absolute” weapon system,

I was also struck by vour discussion
of escalation and the likelihood of
escalation downward.

.« « My congratulations for the fine
publication that you have and the con-
tribution it is making to better under-
standing of oor mnational survival
problem.

Lr. Gex. James M. Gavix,
USA (Ret.)
Cambridge, Mass.

Billions for the Moon . . .
CGentlemen: 1 look forward with en-
thusiasm to each issue of A Force/
Seace Dicest. Please pass on my con-
gratulations to vour Senior Editor,
Claude Witze, for his excellent “Fare-
well to Counterforce” [February '63].
It is a sad thing that so few "Voices
in the Wilderness™ are heard from
these days. Much more common are
the insidions comments by “high Ad-
ministration or Defense Department
officials”™ which have succeeded in
forecasting the death knell of most of
the cuwrrent military aerospace sys-

tems. It is incongruous to me, although
I am admittedly biased, that a nation
committed to spend billions to place
a man on the moon is unwilling to
spend what is needed to provide a
military capability in space. In fact,
is unwilling to admit that there is a
need for a military mission in space!

Must we alwavs wait until Pandora’s
box is unlocked before we can see
what lurks within? How can we look
back over the past seventeen years
and blithely assure ourselves that the
leopard has changed his spots? 1 be-
lieve this is what many individuals in
high places are attempting to sell the
American public. I further believe
that we are placing this nation in
deadly peril by so doing,

The sands of time are littered with
the wreckage of nations who made
only one mistake, not multitudes!
Granted, the costs are high but how
does ane put a price tag on freedom?
Can it be expressed in dollars and
cents, Gross National Product, or other
monetary measurements? [ think not,
for if it is then thousands of my com-
rades in arms have laid down their
lives for naught.

Maj. Doxanp C. BExxETT
Los Angeles, Calif,

Cast in Concrete vs. Flexibility
Gentlemen: Your recent articles on
our stalemate strategy represent a
timely and accurate presentation of
the extremely serious issue confront-
ing Americans today.

Any weapon system “cast in con-
crete” will have u short life, The Magi-
not Line is a pertinent example, . . .
It would not surprise me to discover
that the concept of this inflexible, un-
changeable weapon system was sold to
the French government by the “de-
fense intellectuals™ of the day as be-
ing absolutely impenetrable and, thus,
a plavsible deterrent justifying the ex-
pense. Though manned, there was
nothing that man could do to modify
or change the manner of employment
of this system as designed by its archi-
tects and rigidly fixed by the concrete
mixers.

Consequently, the Germans, in
planning to overcome this system,

were confronted only with known,
fixed factors to challenge their in-
genuity. It really waso't much of a
challenge.

Singapore, with its fixed emplace-
ments all pointing in the wrong direc-
tion, completely incapable of respond-
ing to an attack differing in the
slightest degree from that for which
it was designed, is another classic ex-
ample.

As vou must have deduced by now,
I concur wholeheartedly with your ref-
erence to a “strategic ceiling—rigid,
immovable, and possibly brittle,” as
a description of the US strategic
weapon system of the late '60s and
early "T0s consisting only of ICBMs.
I am convinced it will be “brittle”—
just as brittle as the Maginot Line.
Because here, again, we have a
weapon system so fixed in its method
of employment that the enemy’s prob-
lem of neutralizing or degrading the
svstem is simplified. Though the Po-
laris is better in this respect than the
Minuteman, in that it does provide
one option of Hexibility—movement of
the launch position—it suffers the same
disadvantages from the moment it is
lannched. From this point until it
strikes the target it acts exactly and
inflexibly as it was designed to years
before.

In contrast, let me cite a personal
World War II experience. 1 joined a
B-26 (Martin) group as Executive
just prior to its deployment overseas.
For months this group had devoted
every waking moment to the develop-
ment of an effective, low-level weapon
system. The weapon system, of course,
was the group—the aireralt, crews, ete.
.+ The crews were at home “on the
deck™; navigators had adjusted to the
difficulties of this environment; pilots
knew just how much to allow for
“mush” of the aircraft after ducking
below a hill or grove of trees. Before
it was put together the planners had
carefully deduced that this was the
manner in which this “weapon sys-
tem” should be emploved, Every indi-
cation at the time led logically to this
conclusion. It was designed and put
together, therefore, to carry out this

(Continued on page 12)
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Astrofet is a Service Mark of American Airlines, Inc.

Every Astrojet Captain has a past.

Captain Jim Boyd started when the
flying business was young and wild.

He was flying a Pitcairn in his 20's
{when pilots sent bricks to each other
to get extra pay for carrying mail).

And he can tell you about the Stear-
.man that was so loud he used to wake
up farmers with it when their barns

were on fire.

And the Condor that was so slow
you could make a mistake and it
would wait for you to correct it.

He taught the Army to fly the DC-3
(alias the C-47), and he went on to
fly DC-6's and 7's and Electras, too.

It took Jim Boyd 7 million miles to

get to the Astrojet. (Which isas faras
Yyou can go.)

And every other Astrojet Captain
we have came up pretty much the
same way.

So if experience iswhat you're look-
ing for, we guarantee it with every
American Airlines flight.

ANTEFRICAN AIRLINES @

AATERVCAS LEALNNG ANRLINE




AIRMAIL

specific mission, much in the manner
of ICEM design and construction, The
crucial difference, of course, was that
the B-26 group was a combination of
men and machines with man the pre-
dominant factor. This weapon svstem
was designed to exploit to the maxi-
mum man's capability as a highly flex-
ible, ingenious, adaptable and erea-
tive creature capable of improvisation
to match the immediate circumstances,
whatever they might be. The 1CBM
is not so designed.

When the group arrived in Eng-
land, we were suddenly faced with the
realization that the planners who had
designed this weapon system were
wrong: not when they did the plan-
ning—they were right then—but by
the time the group was put together,
trained, and deployed, they had be-
come wrong because the enemy had
developed a most effective counter to
low-level operations.

Nevertheless, because this weapon
system had flexibility, the men on the
spot were able to deviate markedly
from the designed employment, re-
vise the tactics, and get in the fight
with minimum delay. . . .

To some extent the same lesson
should have been learned from the
B-17 groups in England. Formations
had to be modified, tactics changed,
unplanned fighter escort developed.
Fighters are another example. All
came off the planners’ and designers’
desks and eventually from the factory
with “short legs." Until this was cor-
rected with long-range drop tanks,
they were of little help to our
bombers. . . .

Since such flexibility is not built
into our ICBMs, the unanswered but
crucial question is whether present-day
designers and planners have a better
erystal ball than their World War
IT counterparts, or, for that matter,
their Any-War counterparts.

If there is the Rintest doubt that
they do—and I agree with vou that
there is reason for ample doubt—then
Americans somehow must realize that
they possibly are being led down a
primrose path from which there may
be no return.

Jack B. Limser
Arlington, Va.

It Ain‘t Funny

Gentlemen: 1 occasionally buy Am
Force/Seace Dicest and RAF Fly-
ing Review to see what the allies of
the ground forces are up to. Your
January article, “The Long Lead Time
Directorate,” by John HRoss Minty,
struck me as very funny, as did the
one on “The Space Race,” by M. [.

CONTINUED

Arlen, So, like Little Audrey, I just
laughed and laughed.

But after a bit of sober reflection, it
seemed to me that neither of them
was funny in the least. Not the damn
least bit, in fact. Why do you print
such horrifving things? IF we were to
count the times such comfortable
things are said about serious threats,
we'd need a dozen computers.

As for the Lead Time people, they
must exist somewhere, as well as the
Office of Applied Snafu, that secret
Pentagon group which takes sensible
ideas and makes such a mess out of
them no one will own up to same, or
the Bureau of Rapid Reorganization,
which waits 't things have settled
down from the Last Final Rehash of
the Forces, and then stirs the anthill
anew. How else conld we account for
the state of things?

I shall quit reading your gazette.
Your humor is far too ghastly, and,
Lord knows, the facts of today are
bad enough. Now, if T can only find
a likely hole, and pull it in after
me. . . .

Joux P. Cowvox
Newark, Ohio

& Ex-reader Conlon is a columnist
for The National Guardsman. — Tue
Emirons

Two Who Were Shocked
Gentlemen: 1 was shocked by the ref-
erences in both Editor Looshrock’s
“Strategic Retreat from Reality™ and
Dr. Kurt London's “Balance Sheet of
the Permanent Crisis” [Janunary 1963],
to “nuclear holocaust” Presumably
both were written to help our side.

In the course of my work I've had
occasion to use nuclear parameters. 1
don’t imderstand the difference be-
tween what I know and the hysteria
that incessantly bombards Americans
from all news media,

You know better than most about
the finite physical limitations of nu-
clear weapons, their carriers, and the
effective measures that can be taken
by the people for survival. We stand
to lose more from ignorance, resigna-
tion, and concessions than from “nu-
clear holocanst.”

L. §. AsBOoTT
Ajreraft Structures Engineer
Wichita, Kan.

® We agree with Reader Abbott's
conclusions. But we fail to see how
the use of the word “holocaust”™ in
either of the contexts he mentions
takes issue with his points. Because
the word has been misused by others
{Continued on page 15)
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MICRO-TECHNOLOGY

Next-generation TACAN, DME, CNI
packages and other advanced radio
navigation equipments under
development will deliver new orders
of performance, reliability and
cost-effectiveness through the
application of micro-electronic circuits
and digital techniques developed in
collaboration with the industry and the
company’s Semiconductor Division.
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DISTAMCE
MNAUTICAL MILES

TACAN, DME, ILS

The only company volume-producing
airborne TACAN to AGREE reliability
requirements, Hoffman makes
ARN-21C and the latest ARN-65
TACAN systems, as well as ARN-69
ILS-Marker Beacon Receivers which
have ready application to F-5A, F-111,
B-58, T-38 and RS-70 aircraft.
Hoffman solid-state DME, adapted
from TACAN, supplements existing VOR
in small aircraft and helicopters to
provide full VORTAC navigation data.

ADVANCED
DEVELOPMENTS

A variety of forward programs directed
toward sophisticated navigation
systems for the future, includes such
developments as air-to-air distance
and bearing systems for space vehicle
rendezvous and for tactical navigation
of conventional aircraft and
helicopters.

AYRIOIN

GROUND SUPPORT

Hoffman is the world's largest maker
of equipments for TACAN and DME
checkout, with a complete line

that includes beacon simulators, peak
power calibrators, azimuth error
analyzers, portable ramp testers and
bench sets. As further demonstration
of GSE capability, Hoffman has
produced automatic monitoring
systems for VOR stations.

If you have a problem involving radio navigation, call on

Hoffman /z:=ctnonies
CORPORATION

Milltary Products Divislon

3740 S. Grand Ave., Los Angeles 7, Calif.




THE EXACTING MEN The age of space has created measurement standards that are constantly being
improved and refined... that range in scope from millionths of an inch to hundreds of millions of miles.

The men who are establishing the incredible standards for the aerospace industry are known as the men of
metrology. They have had to develop an accuracy of measurement never conceived before. And, in many cases,
they have invented their own ultra-precise equipment to measure these new standards.

Their work led to super-sensitive measuring equipment that if used at Hoover Dam could detect an ordinary light
bulb being turned off in Los Angeles. They have helped develop measurement accuracies at the shop level that
have surpassed those until recently found only in the National Bureau of Standards.

These men can allow no tolerance for error in their work.
These are the exacting men.

North American Aviation is at work in the fields of the future through these six divisions: Atomics
International, Autonetics, Columbus, Los Angeles, Rocketdyne, Space & Information Systems.
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need not bar its legitimate use.~The
EmTons

Gentlemen: I'm shocked! When I saw
that statement “The 70, whether RS-
or B-, is dead ., . ." I decided Mr.
Looshrock is in the wrong frame of
mind.

I figure that the Air Force Associa-
tion, above all others, should work for
the BS-70 all the way and not admit
defeat. Our Congress is behind this
weapon system, surely.

All T ask is that the AFA doesn’t be-
come pessimistic about the RS-70'
future. I can’t imagine this fine or-
ganization giving up on such an im-
portant issue.

C/AZC CueryL Moore
Plainfield, N. J.

® Let's say the facts are not con-
ducive fo optimism.—Tne Eprrons

Calling All "Old Boulders"

Gentlemen: A small group of us “0ld
Boulders” are firming up plans for the
first reunion of the World War II 17th
Photo Recon Squadron, Since our last
Stateside base was Peterson Field,
Colorado Springs, Colo., before going
overseas, we chose the Springs as our
reunion spot, in early July.

So far we've had over fifty-five men
reply affirmatively, . . . If any other
Old Boulder types from the 17th see
this letter, please contact the under-
signed. We'd like to make this a real
wing ding of a get-together, It's been
twenty-one years.

Also, if anyone can give us a few
pointers on his experiences in plan-
ning a reunion we'd really appreciate
hearing from him. Our chief concern
is housing, entertainment, timing, ete.

Cor. Kex Hymax
B Yale Ave.
St. Louis 30, Mo.

Pilot frem Texas

Gentlemen: 1 would very much ap-
preciate help in locating a Waorld
War II US airman. His name is
Jimmy Douglas, from Texas.

He was a pilot of a Fortress 2
bomber which was shot down be-
tween Minchen-Gladbach and Rheydt
in Western Germany on September
18, 1944, as a result of which he lost
his left arm. He was first hospitalized
at Giessen, Germany.

My reasons for finding himv are
strictly personal and T know, if he is
still alive, he will be only too glad to
renew & contact.

C. A. FExnen
1010 Keith Rd.
West Vancouver, B.C., Canada
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CONTINENTAL
AIRCRAFT
ENGINES

PE-150 PACKETTE

Continental Motors finds
solid satisfaction in its
long-established role as a
principal source of engines
for utility planes. The
performance of
Continentals—their
power, economy and
dependability as proved in
millions of hours of flight
—has joined with

established world-wide
service to earn them
outstanding assignments,
both in the armed services
and as power for the
world's leading aircraft
for business use.
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Fioneering astronaut probes the lunar surface for clues to life-supporting elements. Communications are maintained with




his partner in the space ship.

How do you decide
what a man on the

moon will need to
survive ?

...another example of the complicated problems
which Douglas and the aerospace industry
are helping the Air Force and NASA to solve

Among the complex research problems now under study at Douglas is lunar
survival. Ten years ago you'd probably have branded it ridiculous. Yet
Douglas was at work on it as early as 1947, and began a series of detailed
proposals, at the request of the U. 8. Air Force and the National Aeronautics
and Space Administration, on moon bases and the kinds of vehicles needed
to explore the lunar surface.

Such problems required the development of a versatile team of experts.
Geologists and astrophysicists have determined the probable environment
and physical conditions man will encounter. Medical men have worked on
the problems of clothing, food, water, artificial atmospheres, as well as the
cffects of prolonged weightlessness on man’s structure and mental attitudes.
Logistics experts have evaluated ways to get him to the moon, move him
over its surface, return him safely to Earth.

These are just a few of the steps which Douglas began taking long ago to
help assure the success of man’s first visit to the moon. Today Douglas is far
more than a manufacturer of some of the world’s most advanced aircraft,
missiles and space vehicles. It is an organization of scientists, engineers and
technicians equipped with the wsion, the knowledge, the experience and the
Jacilities to deal with all the complex problems of transportation and weapons

7

systems in the air and in outer space,

DOUGLAS
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By Claude Witze

SENIOR EDITOR, AIR FORCE/SPACE DIGEST

Let’s Define the Threat

Wasamwcron, D.C., Manca 20

It may be that the current Senate inguiry into the
choice of a contractor to build the two-service TFX fighter
will focus on the real and vital issues involved, but there
is small evidence of it so far. We are caught in the vex-
atious situation of going to press on the eve of Defense
Secretary Robert 5. McNamara’s appearance before the
Permanent Subcommittee on Investigations of the Senate
Committee on Government Operations, headed by Senator
John L. McClellan, Democrat of Arkansas. It is no secret
that the Secretary will be geared to devastate his critics.
He has set up a special task force in the Pentagon to
collate the material and coach him for the quiz. Only the
rash are predicting he will come off second best or that
his choice of General Dynamics and Grumman over Boeing
will not stand as firmly as the dome over the Capitol,

Light has been thrown, literally within the past few
hours, on the purpose and intent of the McNamara ad-
ministration. There has been leaked to the press a few
copies of a memorandum called “A proposal to revise bid-
ding and source selection procedures for major research-
and-development contracts.” The author is John Rubel,
an Assistant Secretary of Defense and Deputy Director
of Research and Engineering. Mr. Rubel is known in
Washington as a caustic ecritic of the concept that there
is a military mission in space=he calls this a “doctrinal
abstraction”—and, in general, of military and industrial com-
petence. His memorandum proposes that actual source
selection on major contracts be left entirely in the hands
of the civilian secretariat. The military, under the Rubel
proposal, would be confined to evaluation work, and the
findings of the boards “would be reported to those charged
with making selections.” It is presumed that the present
Source Selection Boards, made up of high-ranking military
men, would be abolished.

In the McClellan hearings on the TFX award it already
has been made clear that the Rubel proposal has had a
trial run. There appears to be military agreement that
the Air Force and Navy prefer the Boeing proposal and
that they have been overruled. In a thirty-two-page de-
fense of this action, Mr. McNamara has spelled out some
of his complaints about the military source selection sys-
tem, and there is no doubt his testimony, soon to come,
will add many refinements. He charges that weapon-sys-
tem costs have run from 300 to 500 percent higher than
the original estimates, and he traces the blame. This he
has fixed on performance standards that are too high,
unrealistic cost estimates, inadequate program definition,
poor source selection procedures, and too many cost-plus
contracts. He is convinced, and says he is supported by
his Defense Industry Advisory Council, that the system
can and must be improved,

All of this is understandable, and certainly a manager
of Mr. McNamara’s credit and claim should be expected

18

—Wide Waorld Phalod
Senator McClellan, chairman of invmliﬁiiuuu subcommittes

probing award of Air Force and Navy TFX fighter contract,
draws smiles from Senator Muskie and Arthur Svivester of
the Defense Department; £6.5 billion contract resnlted in
new detailed study of Pentagon policies on procurement.

to provoke improvements. But it is perfectly obvious from
the Rubel memorandum and the conduct of the TFX
matter that the system is not to be strengthened, but
destroved. After the TFX had been through four evalu-
ations and the Chiefs of the Air Force and Navy had
recommended the Boeing source reiteratively, there was
no further military consultation or feedback from the
civilian secretariat, The USAF and Navy Secretaries
signed a justification for the choice, along with Mr.
McNamara, The military men did not know they had
been overruled until after the fact. At no point did the
service secretaries approach their Chiefs of Staff or the
deputies with eriticisms or misgivings about the military
machinery that came up with what they considered the
wrong answer.

There is another dominant factor. This is the simple
insistence of Secretary MeNamara that the Air Force
and Navy can perform their missions with what is essen-
tinlly the same airplane. Mr. McNamara says this can be
done, with reduced costs and increased reliability, pro-
viding there is no “degradation of essential military re-
quirements.” He said he felt the challenge on this from
“the majority of experts in the Navy and Air Force [who]
said it couldn’t be done.”

The Secretary’s perspicuity on this angle was brought
out most clearly by an early witness from the Navy.
He was George Spangenberg, Director of the Evaluation
Division, Burean of Naval Weapons. His qualifications to
speak before the McClellan Subcommittee were clear.
He has worked as a civilian for the Navy since 1935, has
been involved in design competitions and the selection

(Continued on page 21)

AIR FORCE / SPACE DIGEST = April 1943




LEAR SIEGLER AUGMENTATION SERVICES:

FILLING THE PEAKS
IN DOD MANPOWER
REQUIREMENTS

FOR ACCESSORY
OVERHAUL

AVRILABLE ORGARIC HOURS

Lear Siegler Service, Inc., through its depot-oriented shops in Santa Monica, California; Ardmore, Oklahoma;
and Harrisburg, Pennsylvania; is performing a vital maintenance job for DOD. LSSi combined capabilities include
repair, overhaul, and updating of precision instrument products, electro mechanical components and major
engine and airframe structures. Complete knowledge of maintenance engineering, competent personnel,
excellent facility, tools and test equipment provide the Services with a contracted extension of depot capability.

The vast background of Lear Siegler, Inc. in the engineering and production of accessory equipments for the
Military Services and the performance record achieved is a part of accessory overhaul augmentation services
provided by LSSi. For details on how LSSi Augmentation Services can eliminate the peaks in staffing for overhaul
and repair work, write: ASD-2117-1.

EE AR SIEGLER SERVICE, INC,

A Subgidiary of Lear-Siegler, Ine.
3171 SOUTH BUNDY DRIVE, SANTA MONICA, CALIFORNIA




From ground command and control to the building of payloads—ITT is a participant in virtually every area of the
nation's space effort. / An ITT company is the prime contractor to DCA for systems engineering of the entire
DEFENSE COMMUMICATIONS SATELLITE program. ITT is active in satellite payload programs...providing total
packages (ARMY GEODETIC SATELLITE)...communications and component subsystems (RANGER, OGO, SUR-
VEYOR). An ITT division is totally responsible for ground communication systems for all ATLAS bases. In a wide
variety of missile programs—including MINUTEMAN, TITAN and POLARIS—ITT has designed and built communica-
tions, fuzing, launching, guidance, tracking, recording and control equipment. ITT companies provide ground
communication stations for Project RELAY...communication subsystems and checkout procedures for Project
MERCURY. ITT range support and electronic design experts contribute to the operation of the ATLANTIC MISSILE
RANGE, the PACIFIC MISSILE RANGE, and ARIS (Advanced Range Instrumentation Ships)...and other range proj-
ects of NASA, US ARMY, NAVY and AIR FORCE. / International Telephone and Telegraph Corporation. World Head-
quarters: 320 Park Avenue, New York 22, N.Y.

THESE iTT COMPANIES ARE ACTIVELY SERVING U. 5. DEFENSE AND SPACE PROGRAMSE; FCOCRAL CLECTARS
CORPORATION « INTERNATIONAL ELECTRIC CORPORATION = (TT OOMMUNIGATION STSTEME, IRC. + ITT CLECTROM
TUBE BIVISION = [TT FEDERAL LABDRATORIES = [TT INDUSTRIAL LADORATONIES DIVIEION « ITT 18OUSTRIAL
FRODUCTS BIVIEION « ITT INPORMATION BYSTEME OFFIBICN + ITT INTCLCOM, ING, = ITT KELLDOS COMMUNICATIOND
EYSTEMS DIVISION « JERNENGE BADID MAMUFACTURING CORPDRATION + GURPRENANT MAMUFACTURING COMPANY




AIRPOWER IN THE NEWS

of new Navy planes since 1939. Mr. Spangenberg told
the hearing that the TFX design job was extremely com-
plex and “in fact, the services did not really think it could
ever meet the combined requirements.”

The witness was asked by Jerome S. Adlerman, counsel
for the subcommittee, whether this was an effort to get
a single airplane that would meet both Air Force and
Navy needs. Then, from the record:

Mr. Spangenberg: That is right,

Mr. Adlerman: And there was a great deal of fear on
the part of both the Navy and the Air Force that this
could not be done, is that right?

Mr. Spangenberg: We knew it could not be done, Sir.

The Chairman: Do you sav it has not been done now?

Mr. Spangenberg: That is right, to meet the original
requirements of the two services with one airplane.

Later, the exchange continued like this:

Mr. Adlerman: And don't vou feel, even now, with the
fourth evaluation, even though this plane will meet the
minimum requirements of both the Navy and the Air
Force, except in some respects, that you really have the
best Air Force plane or the best Navy plane that you
could get of this type?

Mr. Spangenberg: I am sure that the services will agree
that a Navy airplane for the Navy and an Air Force
airplane for the Air Force will give better airplanes for
both. . . . The idea of one airplane was a money-saving
idea of the Secretary of Defense. The decision to com-
promise the requirements was levied on the services by
the Secretary of Defense. The Air Force was given the
administration of the program and said “meet these
requirements.” All I have said right now is that they were
unable to meet the original requirements levied on the
services by the Secretary of Defense in one airplane.

The witness, replving to a question from Senator
Edmund S. Muskie, a Maine Democrat, said there may
have been some persons in the services who thought this

CONTINUED

trick was possible, “but I was not one of them.” He added
that neither the General Dynamics nor the Boeing design
was better than the original requirement, but that the
Boeing design came closer. He said the Navy usually
lists reasonable characteristics in a work statement and
tells the contractor they must be equaled or bettered.
That condition, the witness told the Senators, was not in
the TFX statement, and “we simply did not believe you
could do it.”

Senator Muskie: And it has not been done, as I under-
stand it,

Mr. Spangenberg: That is right,

Senator Muskie: So, in Navy practice you would not
yet have selected a source?

Mr. Spangenberg: We wouldn’t have been there in the
first place. . . . We have not said that the airplane as
it now exists is not a satisfactory airplane. We think the
designs are satisfactory. We do not think that they fully
meet the operational requirements initially established by
the Navy, and we do not think they meet the combined
requirements of the Air Force and Navy. And we know
they do not meet the initial requirements established
by the Secretary of Defense. . . . We have achieved a
design that we think will be a satisfactory Navy air fighter
and that the Air Force thinks will be an acceptable
tactical fighter. They do represent advances over our
current inventories. They are both worth buying. But they
did not meet the initial requirements. Part of the reason,
I am sure, for this extended program that we have heen
in is because we had somewhat irrational requirements to
start with.

The witness also denied flatly the accuracy of several
statements in the McNamara-Korth-Zuckert memorandum
that tried to justify the final decision.

This exchange, against the background of the Rubel
memorandum and the rejection of the military recom-

(Continued on following page)

John Stack, for
thirty-four vyears
one of the US
government's lead-
ing aeronautical
engineers, was
described  before
the McClellan
Subcommittee as
“Mr. TFX." The
label was used by
Senator Jackson to
express his aston-
ishment when As-
sistant Secretarv of
Defense  Arthur
Sylvester said he didnt know Mr. Stack “from
anvone else” but noted that he had testified as an
expert.

Since last June, John Stack has been Vice President
and Director of Engineering of Republic Aviation
Corp. His entire career before that, back to his
graduation from the Massachusetts Institute of
Technology in 1928, was spent with the National
Advisory Committee for Aeronautics and its succes-
sor, the new National Aeronautics and Space Admin-

istration. Mr. Stack probably is the most distinguish-
ed, and best known, American of his profession.

Only last December at a dinner attended by 2,000
people in Washington, he was awarded the Wright
Brothers Memorial Trophy. He is the only man
honored twice with the coveted Collier Trophy
(1945 and 1952), and his other distinctions reflect
the international nature of his reputation. He is a
fellow of the Institute of Aerospace Sciences and
the Roval Aeronautical Society of Great Britain.
He has received the Air Force Association Science
Trophy (1948), the medal of the Swedish Society
of Engineers (1951), and the Sylvanus Albert Reid
Award of the IAS (1953).

Mr. Stack is ecredited with design of the X-1,
the first supersonic airplane, and with a key role
in the research and development of the series of
experimental aircraft which followed it, up to the
present X-15. Referred to in industry as “father
of the research airplane,” this identification has
been extended to cover the concept utilized in the
TFX, that of the variable-sweep wing. Mr. Stack
also is eredited with major contributions to what
has been done to design a supersonic transport.

He has been a member of the Defense Depart-
ment’s Scientific Advisory Committee.
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CONTIMUED

mendation in the TFX source selection, clearly relegates
to the background those questions involving relative per-
formance and contractor reputation. The ambition of the
secretariat is to decide and to make the decision stick.
If there are defects in the military source selection system,
and early testimony by Air Force witnesses indicate that
this is the case, the Aaws can and most certainly should
be corrected.

Mr, MeNamara's confrontation of an aroused committee
on Capitol Hill thus appears to be considerably out of
focus. The blame for this, again, lies in the Pentagon.
The Secretary of Defense repeatedly has shown his ob-
vious disdain for the Senators, just as he has toward
his military peers in the armed forces. From the time
that Senator McClellan asked him to delay the TFX

=TWide Werld Photos

House Armed Serviees Committee leaders, Chairman Carl
Yinson (center), Representatives Leslie €. Arends and
F. Edward Hébert, meet after 37433 vole anthorizing
record £15,856,391.000 military expenditure for procure-
ment and research and development, testing, and evalunation
in fiseal 1964, The bill added £363.700.000 for further de-
velopment of the RS-T0 project for USAF and $134,000,000
for two additional submarines to what was requested by the
President and Defense Seeretary MeNamara., This would
provide five R5-70s as against three recommended by the
Execative Branch of the government. During House floor
debate the Secretary was eriticized for overriding chicfs of
military services and aceused of dictating to them. He de-
fended himselfl in a public address, pointing 1o Mr, Arends’
support of an “irresponsible action™ to inerease budget.

decision, only to have the General Dynamics choice an-
nounced within a few hours, the Secretary and his sub-
ordinates have tried openly and without reservation to
deride the investigation. The battered head that has taken
most of the blame in this area—and deserved a share of
it—is that of Arthur Sylvester, the rubber-tongued Assist-
ant Secretary of Defense for Public Affairs. At a press
conference one noon, early in the probe, Mr. Syvlvester
allowed that “obviously you will hardly get a judicial
rendering by a committee in which there are various
Senators with state self-interest in where the contract

2

goes. So far there is only one Senator I have seen on the
committee, Senator Muskie, who hasn’t got an interest
in it.”

Mr. Sylvester wrote a letter of apology for this remark
within three days, but it failed to keep him off the
witness stand.

The first question, of course, was from Chairman
MeClellan, who wanted to know more about the self-
interest of his own state of Arkansas, to which Mr.
Sylvester had referred indirectly. The Assistant Secretary
admitted he knew of no such interest. Senator Karl E.
Mundt of South Dakota spoke up for himself and Senator
Carl T. Curtis of Nebraska, asking what they might have
missed about contracts going to those states. Mr, Sylvester
backed down, said he had no evidence. Also in “hot pursuit”
were Senators Samuel J. Ervin, Jr., of North Carolina,
Thomas J. Melntyre of New Hampshire, and Daniel B.
Brewster of Marvland. Later Senator Muskie, who had
been singled out as the Galahad in the Sylvester statement,
said he was less than flattered by the praise.

This left Senator Henry M. Jackson of the state of
Washington, home of the Boeing Company’s headquarters.
Mr. Jackson wanted to know whether Mr, Sylvester
thought he was unfair. The witness, who had praised
Mr. Muskie on the basis of what he had read in the
testimony, said he had not read enough of the questions
and answers to have an opinion on Mr. Jackson's fairmness.
There followed this exchange:

Mr. Sylvester: . . . We are dealing here with two great
contestants, A contract has been let, and an effort is
being made by the disgruntled losers to knock the con-
tract down.

Senator Jackson: Now, wait a minute. Just get some-
thing clear, Sir. The Boeing Company never asked for
this hearing. Do you understand that? T asked for it
They did not ask me. Now, what information do you
have that they asked for this investigation?

Mr. Sylvester: I have no suggestion [sic], and 1 have
never made any.

Senator Jackson: You are just making one, you said a
disgruntled loser, in effect, asked for it. . . . Will you
explain what effort is being made by the disgruntled loser?

Mr. Sylvester: T will simply have to refer you, Senator,
to my impression that 1 got from the testimony to date.
I would say from reading it, only one side has been put in.

Senator Jackson: That isn't what I said. You just got
through saying that an effort is being made by a dis-
gruntled loser to knock this contract down. Back that
statement up.

Mr. Sylvester: It is a judgment on my part.

There was more of this, and the Senator finally cut it
off with the comment that the witness, who used to be a
newspaperman, is “a little careless with words.”

Mr. Sylvester is a prominent man in the eivilian secre-
tariat. If he wore a uniform he would be subject to
military discipline, even if this involved nothing more
severe than a possible shift to a berth on Ascension Island.

Yet it is clear that the Defense Department, under
Mr. McNamara and abetted in this case by Mr. Rubel,
is determined to weld together a concept that would put
crucial decisions—such as the selection and source of a
weapon system—up to politically appointed civilians who
are free to ignore military recommendations. If the
McClellan hearing on the TFX does nothing more than
expose this ambition as a threat to national security—and
the democratic process—it will have proven the value of
the congressional investigation as a check on the Executive
Branch.—Exp
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Bahcock commanil-
control systems go

1

Babcock, a leader in analog-type command guidance and
stabilization systems, is now developing digital equipment
that meets both the economic limitations and the more
stringent reliability and accuracy demands of combat
surveillance and missile target vehicle programs. By taking
advantage of decreased bandwidth requirements and utiliz-
ing time-sharing techniques, Babcock makes it possible to
control several vehicles simultaneously from a single ground:
station installation without mutual interference. This develop-
ment is another example of Babcock's basic ability to convert
advanced techniques into low-cost operable hardware.

~ivieron BABCOCK
DIVISION

BABCOCK ELECTRONICS CORP.
1640 Monrovia Avenue, Costa Mesa, California
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Along with the coming of spring,
there were budding but still very ten-
der signs that the patient tenacity of
USAF Chief of Staff Gen, Curtis E.
LeMay may be having some effect.
Secretary of Defense McNamara is ex-
pressing second thoughts about Dyna-
Soar, with its implications for a mili-
tary space program—and even about
a strategic weapon system beyond the

T p—

B-52 and the Minuteman and Polaris.

Secretary McNamara made a two-
day fact-finding trip to the Boeing
Company in Seattle, and to NASA's
Manned Space Flight Center at Hous-
ton, Tex., March 13-14, to review
the Dyna-Soar and Gemini programs.

Before he left Washington he had
expressed his views on Dvna-Sear to
the House Armed Services Commil-
tee: “The future of the program is in
doubt, in my mind, because events
appear to have overtaken it. The Gem-
ini program provides for two men to

24

By Allan R. Scholin

ASSOCIATE EDITOR, AIR FORCE/SPACE DIGEST

be placed in orbit with controlled
reentry . . . in late 1964, if I recall
the date correctly. Dyna-Soar pro-
poses to place one man in orbit at a
later date and with a lesser capability.”
But in Seattle he learned—apparent-
ly for the frst time—that the Dymna-
Soar will not only have greater flexi-
bility than the Gemini, but will ac-
commodate a larger payload.
McNamara then asked both design
teams to consider how their vehicles,

or a combination of the two, could
be adapted to effect a rendezvous in
space with another vehicle, inspect
it, and, if necessary, destroy it. In this
respect, at least, he is clearly thinking
of each—or a possible hyvbrid—in terms
of performing a military mission in
space, one which is out of NASA's
purview. (For a fuller comparison of
Dyna-Soar and Gemini, see “Building
Blocks . . . But No Building,” page 56.)

His interest in a future manned
weapon system was also expressed be-
fore the House group. He told the

committee, chaired by Rep. Carl Vin-
son of Georgia—with whom he had
clashed on the BS-TO last year—that
he has asked the Air Force to come
up with a new proposal for an air-
launched ballistic missile system.
He lectured the committee on his
concept: “I don't want to mislead you
on this, and I don't think that you
vourselves fully appreciate that the
term ‘manned bomber’ applies to two
entirely different weapon systems,”

NASA's James Webb, left, checks Saturn ¥V work at Boeing's
Wichita plant with Manager Ben Wheat and Maj. John
Allison, plant rep. In rear: Cong. G. E. Shriver of Kansas.

When flood swamped Moroceo’s Rabat provinee recently,
Air Foree furnished aid, Capt. Edwin Roth of Sidi Slimane
AB examines an unhappy child in a worried father’s arms.

he said. “One is a system that depends
on the gravity bomb. ... That sys-
tem . . . will become completely obso-
lete, 1 believe, in the early 1970s.
The other manned bomber system de-
pends on missiles and is no different
from any other missile-based system.”

The type of aircraft he had in mind
has been the aobject of study and in-
terest by the Air Force for a number
of wvears. But the state-of-the-art
hurdles are at least as formidable as
for other systems that have been

{Continued on page 26)
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Flexure Monitor System built by Texas
Instruments and delivered to Sperry Gyro-
scope Company, MARS Program Manager,

seagoing solution for tracking accuracy!

This new Texas Instruments Flexure Monitor
eliminates significant radar antenna data errors
created by the bending and twisting hulls of
missile-tracking ships. B Accurate to two seconds
of are, the system uses a beam of light to carry
alignment data in three axes—vertical, lateral and
twist — over 50 and 100-ft distances. The unique
TI solution for twist measurement makes possible
a simple, rugged, practical system free from envi-

APPARATUS DIVISION
ELECTROMNIC

ronmental problems. B TI applies this same blend
of electro-optic skills to solve navigation and align-
ment problems for the Polaris submarine, Minute-
man silo, Nike-Zeus acquisition radar, and other
programs. B Capabilities for custom soclutions to
electro-optic problems are but a part of TI's over-
all systems engineering effort. Your systems pro-
gram can benefit from these and other TI creative
engineering capabilities. Write department 49.

‘s TEXAS INSTRUMENTS

NCORPORATED

Jtﬂﬂ-ipﬁ-:: SYSTEMS & 000 LEMMOM AVENLUE

P.O. BOX 6015 « DALLAS 22, TEXAS
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computer power

COMPUTER
POWER
SUPPLIES
FOR
469-L

465-L Global Communica-
tions Network computer sys-
tem power supplies are de-
signed and built by ITT.

These units can regulate
from poor guality input and
maintain MTEF of 2000
hours to 90% confidence.

ITT power for high reliability.

For further informalion wrile
Power Eg:ipmeﬂi and Sguce
Systems Department for Dala
File ASD-1858-1

ITT

Industrial Produocts Division
Intgemstinnsl Dlepnass god Teldgraon Cargaratins
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tossed out by DoD on the grounds of
“technical infeasibility.”

“It [the aircraft described by Mr.
McNamara] would be a long-endur-
ance plane that could fly two to five
days and carry a large load of a new
tvpe of missile,” wrote newsman
Richard Fryklund in the Washington
Star. “The planes could take off at
the first alarm and just fly around,
almost invulnerable to attack, until
our ICBMs had been launched at the
enemy. Then they could fly to the
enemy, launching supersonic, low-al-
titucde missiles at their targets.” A big
order. {See “The Future of Manned
Aircraft,” by J. 5. Bulz, Ir., in the
March ‘83 Am Forcg.)

W

Future spacemen will have little
desire to RON on Venus, according
to the readings on that planet radioed
back to earth by Mariner 11 last De-
cember, The findings—gorged, digest-
ed, and interpreted by computers and
scientists of NASA's Jet Propulsion
Laboratory—were released in March.

Under its solid cloud cover, Mari-
ner Il reported, Venus is hot, windy,
dry, and bare. Beginning its pass on
the dark side of Venus, Mariners
radiometers scanned for forty-two
minutes, reporting surface characteris-
tics from darkness to bright sunlight.

It gauged Venus' surface tempera-
ture at about 800 degrees throughout,
apparently maintained at that level
in sunlight or darkness by tremendous
winds that circle the planet. Its read-
ings provided no real clue, however,
to the composition of the cloud cover.

Though it raised almost as many
questions as it answered, Mariner 11
remains the most spectacular and re-
warding of man's space exploits—at
least until the Soviets’ probe reaches
Mars this summer. In its next deep
space probe in 1964, NASA plans to
visit Mars, then Jupiter and bevond.

Meanwhile, a close look at Mars
obtained by a balloon-mounted tele-
scope on March 1 offers almost no
encouragement that life as we know
it might exist there either. The un-
manned balloon, Stratoscope 11, spon-
sored jointly by NASA, the National
Science Foundation, and the Navy,
was lofted from Palestine, Tex. At
a height of 77,000 feet it trained a
giant telescope on Mars. It found only
a fraction of one percent of water
vapor in Mars's atmosphere, and its
sponsors concluded that “life on the
planet would be marginal at hest.”

w

AWARDS-To Gen. Thomas D.
White, former USAF Chief of Staff,
the Billy Mitchell Memorial Awsrd of

Forbidding array
of fircpower used
by North
American T-28B
is displaved
during first
ANNIVErsary open
house of
Yietnam's 516th
Fighter Squadron
at Nha Trang. It
includes 2.75-in.
rockets and rocket
pods, two .50-
caliber machineg
guns, two 20-1b.
bomb clusters,
two 100-1h.
general-purpose
bombs. Mounted
under wings are
two bombs and
two napalm tanks,
each weighing
500 pounds,




Capt. Donald W. Klick of Cambridge
Research Labs, Hanscom AFB, Mass.,
won AFA award as bhest AF author on
engineering subjeets, presented by Ex-
centive Director James H. Straubel.

Kennard Weddell, right, USAF Small
Business Adviser, received Exceptional
Civilian Serviee Award from H';lj.
Gen. W. T. Thurman. Center is John
Horne,US Small Business Administrator,

For meritorious service as Chief of Staff
of NATO's Southern Euwrope Allied
Air Forces, Maj. Gen. Alfred F. Kal-
berer was awarded the DSM by USAF
Chief of Staff, Gen. Curtis E. LeMay.

New York City's Aviator's Post No.
743, American Legion, for outstanding
contribution to air progress, to be pre-
sented in New York, April 17, by Billy
Mitchell, Jr.—General White's son-
in-law. . . . To Gen. Lauris Norstad,
former NATO military commander,
the James Forrestal Memorial Award
for 1962, presented to “that person
who has most effectively applied Mr.
Forrestal’s ideals to the concepts and
requirements of national security,”
by the National Security Industrial
Association, in Washington, March 28
v+« To Maj. Gen. Alfred F. Kalberer
{see cut), the Distinguished Service
Medal for meritorious service as Chief
of Staff of NATO's Allied Air Forces,
Southern Europe, presented by USAF
Chief of Staff Gen. Curtis E. LeMay
in the Pentagon March 8. General
Kalberer, who was to retire March 31,
has logged 22,000 military hours—
more than any other USAF pilot. ...
To Kennard Weddell, Small Business
Adviser at Hq. USAF, and James E.
Lehrke, Assistant to the Director of
Supply at Hg. AFLC (see cuis),
USAF's Exceptional Civilian Service
Award. Mr. Weddell's award was pre-
sented in the Pentagon by Maj. Gen.
W. T. Thurman, USAF's Director of
Procurement Management; Mr.
Lehrke received his award from Gen.
Mark E. Bradlev, Jr., AFLC Com-
mander. . . . To Capts. John E. Catlin,
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James E, Lehrke, Assistant to Director
of Supply at HIIE AF Logistics Com-

mand, accepts Execeptional Civilian
Serviee Award from Gen. Mark E.
Bradleyv, Jr., who is AFLC Commander.

Jr., and Donald W. Klick, and Mr.
Walter E. McCartha, awards for out-
standing contributions to civil engi-
neering; Captain Catlin was named
Military Engineer of the Year; Cap-
tain Klick (see cut) received an Air
Force Association Award as the year's
top author on engineering subjects;
Mr. MeCartha was cited for his work
in counseling young people on engi-
neering and scientific careers. Awards
were presented during a special Na-
tional Engineers’ Week ceremony at
Ft. Myer, Va., led by Maj. Gen. A. W.
Minton, USAF Director of Civil En-
gineering. . . . To Mayor Robert F.
Wagner of New York City, the Frank
M. Hawks Memorial Award of the
American Legion's Air Service Post
501, for leadership in developing civil
and military aviation in New York,
presented by Maxwell A. Kriendler,
Post Commander and a member of
AFA’s Board of Directors.
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LAUNCHINGS=It was a busy
month for military missileers, with a
total of twenty launchings at DoD's
three military ranges. Only the Army
came through the month with an un-
blemished record. At White Sands
the Nike-Zeus was successfully fired
in all three stages on February 15 and
20, while two Pershing shots went ac-

{Continued on page 29)

F-104 / Sidewinder

|AbIE
RBORNE
MISSILE
LAUNCH
POWER

When maneuvering in super-
sonic combat, a fizhter seldom
has a second shot at its target.
Therefore, the P-445-E wing
tip launcher power supply on
the Lockheed F-104 must
launch its Sidewinder missile
with absolute reliability under
adverse conditions of shock,
vibration, temperature and
altitude,

ITT has been building the
P-445-E wing tip contoured
Sidewinder Launcher power
supply for the F-104 for more
than three years. In addition
to supplying launch power, it
triggers the firing mechanism,
activates the firing squibs,

rovides launch control inter-
ocks, and supplies audio sig-
nals to the pilot.

=

ITT for reliable airborne mis-
gile launch power. For further
information, write Power and
Space Systems Department
for data file ASD-2066-2,

ITT

Industrial Products Divislon
Ampgemptiipnal Talaphasd 058 Valegraoh Carperilies
RSI0E Wintuse Birend » Gin Furnande, Caiel. » Dulpern 70181
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HASH MARKS

IN 4 U, S. VARIETIES AND 17 FOREIGN LANGUAGES -

Philco TechReps don’t wear hash marks, of course, bul ff they did we'd have a logistics
problem. Through nearly 22 years our men have put in a lot of time (and gained a lol of
know-how ) in Contract Technical Services for all four branches ol the Armed Forces and 39
friendly toreign nations. Today, over 4 000 experienced Philco TechReps are serving on all
types and makes of electronics equipment and systems. Brochures are available on our
capabilities in the following services

TECHNICAL | MAINTENANCE ENGINEERING TECHNICAL
TRAINING | AND OPERATION | AND INSTALLATION | PUBLICATIONS

PHILCO |5

& | P.O. Box 4730

AWW#WW Philadelphia 34, Pa.
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cording to plan at Cape Canaveral on
February 25 and March 4.

The Air Force logged the first suc-
cessful flight of its new thrust-aug-
mented Thor-Agena  space hooster
(TAT) at Vandenberg AFB, March
18, after an earlier attempt failed on
February 28, The TAT emplovs three
Thiokol solid-propellant strap-on mo-
tors to increase total thrust f[rom
170,000 1b, to 330,000 lb. They are
dropped on burnount. In the February
launch, one strap-on motor failed to
ignite and could not be dropped,
causing the wvehicle to wander off
course and necessitating its de-
struction.

USAF’s first launch in the ABRES
series—an advanced ballistic reentry
system, testing new nose-cone struc-
tures—was successful at the Cape on
March 1. The Atlas-F booster also
carried five pods alongside, four con-
taining life science experiments, the
fifth testing the passenger pod itself.

Other Air Force shots at Canaver-
al were Minuteman launchings on
February 20 and March 18, with the
latter destroved after two and one-
half minutes when it deviated from
course. At Vandenberg, SAC crews
attempted six Atlas ICBM launches,
only three of which were successful.
A Titan II silo launch failed when
the missile destroyed itself after rising
to 18,000 feet. Two classified Blue
Scout probes were apparently suc-
cessful.

The Navy suffered the worst per-
centage for the period. It launched
two Polaris A-3 missiles from Canav-
eral, on February 18 and March 19,
and ran into troubles with the second
stage each time.

At a spaceflight testing conference
at Cocoa Beach, Fla., March 19. Dr.
Ivan Cetting, President of Aerospace
Corporation, said most launch failures
could be avoided by more careful
design and redesign processes before
committing the missile to the pad.

“There is an unfortunate tendency
in our rush to meet end objectives
and time schedules, and in our desire
to save money within the program, to
cut out important steps in develop-
mental tests and ground svstems tests,”
he said.

“Not only are such economies false,
but they impinge on our reputation
as a nation for excellence in scientific
achievement and engineering design.”

The USSR launched Cosmos 13 on
March 21, in the series it claims is
intended to check magnetic fields, ra-
diation, etc. The Soviets are report-
edly planning another manned space
spectacular—possibly  orbiting several
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vehicles simultaneously, with at least
one woman astronant aboard,

A
pory

STAFF CHANGES. . . . Maj. Gen.
Sam W. Agee, from Director of Oper-
ations, DCS/Plans & Operations, Hq.
USAF, to Deputy Commander, Hq.
AFCS, Scott AFB, Ill. . . . Brig. Gen.
Horace D. Aynesworth, from Com-
mander, 837th Air Division, to Com-
mander, USAF Tactical Air Recon-
naissance Center, TAC, Shaw AFB,
5. C. ... Maj. Gen. John M. Breit,
from Deputy Inspector General for
Securitv, to Deputy Inspector CGen-
eral of the Air Force, Hq. USAF . , .
Maj. Gen. Robert A. Breitweiser, from
Assistant Chief of Staff, Intelligence,
to Assistant to DCS/Personnel, Hq.
USAF (General Breitweiser will be-
comeé Commander, Caribbean Air
Command, in September) . . . Maj.
Gen. Edwin B. Broadhurst, from As-
sistant DCS/Operations, to Assistant
DCS/Programs & Requirements, Hg.
USAF . . . Brig. Gen. Richard F.
Bromiley, from Deputy Commander,
WESTAF, MATS, Travis AFB, Calif.,
to Deputy Chief, US Military Supply
Mission, India . . . Lt. Gen, David
A. Burchinal, from DCS/Plans &

Programs, to DCS/Plans & Opera-
tions, Hq. USAF,

Brig. Gen. Joseph J. Cody, Jr., from
Commander, 6595th Aerospace Test
Wing, Vandenberg AFB, Calif., to
Deputy for Systems Management, He.
SSD, AFSC, Los Angeles, Calif. . . .
Lt. Gen. Gabriel P. Disosway, from
DCS/Operations, to DCS/Programs
& Requirements, Hg. USAF . . . Lt
Gen. James Ferguson, from DCS/ Re-
search & Technology, to DCS/Re-
search and Development, Hg. USAF

. « Maj. Gen. Robert ]. Friedman,
from Director of Programs, DCS/P-F,
to Director of Aerospace Programs,
DCS/Programs & Requirements, Haq.
USAF . . . Maj. Gen. Jamie Gough,
from Deputy Director of Operations,
DCS/0, to Director of Operations,
DCS/Plans & Operations, Hq. USAF
...Brig. Gen. Bertram C. Harrison,
from Director of Inspection, to Deputy
Inspector General of the Air Force,
Norton AFB, Calif. . . . Maj. Gen.
Earl C. Hedlund, from Deputy Com-
mander, Ogden AMA, Hill AFBE,
Utah, to Commander, Warner Robins
AMA, AFLC, Wamer Robins AFB,
Ga. . . . Brig Gen. Robert H. Herman,
from Deputy Executive Director for

(Continued on following page)

Pulse magnetrons, used in commercial all-weather radar systems, are part of

the extensive line of Litton microwave tubes and display devices. For informa-

tion write to San Carlos, California. In Europe, Box 110, Zurich 50, Switzerland.

[B LITTON INDUSTRIES
ELECTRON TUBE DIVISION




AIRBORNE TARGET SCORING
SYSTEM...tw provide complete, per-

manent records of missile performance is
an example of CSC capability in combin-
ing precision optical elements and original
electronic circuitry to produce unique
systems,

Developed by Consolidated Systems’
Electro-Optical Department for use in
drone aircraft, this system features:

Full spherical coverage with three coordi-
nated 16mm cameras

Operating rate of 200 frames per second
Large, 200-foot-capacity magazines —run-
ning time for four passes

Time-code generators to produce refer-
ence timing lights

The photographic record produced allows
quick evaluation of trajectory, attitude,
miss-distance, spotting charges, and rela-
tive velocity of the missile to the drone.
The Electro-Optical Department pro-
duces military and commercial cameras,
optical systems, and precision optics from
conventional and exotic materials. Other
CSC departments design and build sys-
tems for analog and digital data handling,
test-stand instrumentation and record-
ing, precision pressure measurements,
telemetry, industrial contral and space
science systems.

These interrelated engineering skills, plus
years of successful experience, can be
applied to the development of custom sys-
tems in your area of interest. For details,
write or call your CSC engineering
representative.

CONSOLIDATED
T

SYSTEMS
=—me———oaeesgerenyey
CORPORATION

1500 So. Shamrock Ave. » Monrovia, Califarnia

AM ASSOCIATE COMPAMNY OF ALLIS-CHALMERS,
BELL & HOWELL. CONSOLIDATED ELECTRODY MAMICS
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Logistics Plans and Systems, Washing-
ton, D.C., to Commander, Defense
Construction Supply Center, Defense
Supply Agency, Columbus, Ohio . . .
Maj. Gen. Joseph R. Holzapple, from
Assistant to DCS/Systems & Logistics
(Systems), to Director of Production,
DCS/S8&L, Hq. USAF.

Brig. Gen. David M. Jones, from
Deputy Commander for GAM-87
(Skybolt), to Deputy for Systems Man-
agement, Hg. ASD, AFSC, Wright-
Patterson AFB, Ohio . . . Maj. Gen.
Alfred F. Kalberer, from Chief of
Staff, Allied Air Forces Southern Eu-
rope, to retirement on March 31,

Brig. Gen. Gerald F. Keeling,
from Director of Procurement, to
DCS/Procurement and Production,
Hq. AFSC, Andrews AFB, Md. . . .
Brig. Gen. Harold Kelley, from Deputy
for Civil Engineering, to Vice Com-
mander, Hg. BS5D, AFSC, Norton
AFB, Calif. . . . Brig. Gen. Richard
T. Kight, from Chief of Staff, Allied
Air Forces Northern Europe, to Prin-
cipal Air Staff Officer, Allied Forces
Northern Europe, SHAPE . . . Brig.
Gen. William E. Lt'ﬂl‘l]l,lirﬂ, from
DCS/Procurement and Materiel, to
Chief of Staff, Hq. AFSC, Andrews

I'M GIVING TO THE
AMERICAN CANCER SOCIETY
THIS YEAR.

MAYBE SOME YEAR
IT WON'T BE NECESSARY.

AMERICAN
GANGER
SOCIETY

Thiz spoce coafributed by ithe publisher

CONTINUED

AFB . . . Brig. Gen. Henry C, New-
comer, from Commander, Los Angeles
ADS, ADC (NORAD), to Director of
Inspection, Office, TIG, Norton AFB,
Calif. . . . Brig. Gen. Norman L.
Peterson, from Commander, Air
Weather Service, MATS, Scott AFB,
Ill., to Commander, Pacific Com-
munications Area, AFCS, with ad-
ditional duty as ACS/Communica-
tions-Electronics, Hq. PACAF.,

Brig. Gen. Charles H. Roadman,
from Director, Aerospace Medicine,
Office of Maoned Space Flight,
NASA, Washington, D.C., to Com-
mand Surgeon, Hq. ADC, Ent AFB,
Colo., effective July 1 . . . Brig. Gen.
Jay T. Robbins, from Director of
Flight Safety, to Director of Aero-
space Safety, Office, TIG, Norton
AFB, Calif. . . . Brig. Gen. Marion
C. Smith, from Director of Systems
Services, to Deputy Director of Pro-
duction, DCS/S&L, Hq. USAF . . .
Brig. Gen. Pinkham Smith, from
Deputy Director for Operational
Forces, DCS/0, to Deputy Director
of Operations, DCS/Plans & Opera-
tions, Hq. USAF . . . Brig. Gen. Rob-
ert W. Strong, Jr., from Deputy Di-
rector of Personnel Planning, DCS/P,
Hq. USAF, to Commandant of Cadets,
USAF Academy, Colo. . . . Brig. Gen.
Jack E. Thomas, from Deputy As-
sistant Chief of Staff, to Assistant
Chief of Staff, Intelligence, He. USAF.

Maj. Gen., William T. Thurman,
from Director of Procurement Man-
agement, to Director of Procurement
Policy, DCS/5&L, Hq. USAF . . .
Brig. Gen. William W. Veal, from
Commander, Defense Electronics Sup-
ply Center, Defense Supply Ageney,
Dayton, Ohio, to Auditor General.
Office, AF Comptroller, Hq. USAF,
effective August 26 . . . Brig. Gen.
John W. Vogt, from Assistant Director
of Plans for Joint and National Se-
curity Council Matters, DCS/Plans
& Operations, Hq, USAF, to Director,
Folicy Flanning Staff, Office, Assist-
ant Secretary of Defense (Interna-
tional Security Affairs), OSD . .
Maj. Gen. Horace M. Wade, from
Asgistant DCS/P-P, to  Assistant
DCS5/Plans & Operations, Hg. USAF
. + » Brig. Gen. Tarleton H, Watkins,
from Deputy for Operations, Sth AF,
TAC, Shaw AFB, 5. C., to Director
of Assault Airlift, Hq. TAC, Langley
AFB, Va. . . . Maj. Gen. James F.
Whisenand, from Assistant DCS/Re-
search and Technology, to Assistant
DCS/R&D, Hq. USAF.

RETIRED . . . Maj. Gen. Donald
P. Graul, Maj. Gen. Charles W.
Schott, Maj. Cen. Moody R. Tidwell,
Jr.—Exp
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Acquisition 100 miles in space...

dissipation
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guidance precisely through

Command REEB?EI‘F. Terminal control and landing of spacecraft...energy management, data links,
cockpit displays for aerospace missions. These are not just “long-range objectives” at Sperry Phoenix. For
example, we are under contract with USAF Aeronautical Systems Division to capture the X-20 Dyna-Soar
vehicle upon re-entry from space, then manage its let-down and landing. This will be
done with Sperry microwave guidance and control equipment existing today. We believe
we can excel in this USAF assignment because it represents a logical extension of years
of Sperry Phoenix experience in high-performance pilotless flight...experience greater
in depth and breadth than that of any other company. We welcome new challenges in DIVISIONS OF

these and related fields. SPERRY PHOENIX COMPANY, Phoenix, Arizona. 33%?3?2323




Major
aircraft
rely upon
AiResearch
Gas Turbine
experience

Garrett-AiResearch
GTCP 85 gas turbine
for on-board
installation

{ iocaheed C-14]

L
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{ Dougias C-133
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Lockhesd Elscirs ﬂ:i

e { EAC One-Eisven

Saxd Carmvalle b “@
N o= { Crumman Gulfsiream

Transall 160 ) %

» Shaft, bleed, or combination units * 60 to 400 horsepower; up to 225 |bs. air / minute * DC or AC power; 400 cycle
 Use aircraft fuel; instant starting in all weather * AiResearch support services at all major operating centers
* Commercial turbines guaranteed to operate with normal maintenance to warranty life * Turbines qualified to military
specifications * FAA approval on all units

Garrett-AiResearch on-beard gas turbines provide
an economical and reliable source of auxiliary power
to make airline, corporate and military aircraft inde-
pendent from ground power services.

These lightweight, compact units can furnish:
either electrical or pneumatic main engine starting;
air conditioning and heating; continuous or auxiliary
power for operation or checkout of pneumatie,
hvdraulic, electrical and electronic systems; emer-
gency power while airborne.

This means greater comfort on the ground, utiliza-
tion of underdeveloped or isolated airstrips and an
extra margin of safety in the air for the corporate and
airline operator. The on-board gas turhine also pro-
vides needed additional power for electronic systems
aboard military aircraft.

A wide range of units is immediately available for
retrofit of existing aireraft and for new aircraft pres-
ently in production, Applications for future aircraft
now in the design stage are under development.

AIRESEARCH MANUFACTURING DIVISIONS ® [os Angeles9, California » Phoenix, Arizona
Systems and Companents for:
Aircraft, Missile, Spacecraft, Electronic, Nuclear and Industrial Applications
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HIS April 1963 Missile and Space Almanac

issue of Am Force/Space Dicest is, we be-
lieve, the most significant edition we have ever of-
fered to a broad and growing readership. Not
only the Air Force personnel and members of the
Air Force-industry team who have created the
major portion of the military strength of the
United States, but also an increasing number of
Americans in all walks of life look to this publica-
tion for foreeful and candid appraisals of present
and future positions of aerospace power and
technology as vital factors in the defense of
freedom.

This issue has been produced against a back-
ground of controversy over defense policies that
is raging in Washington and across the land,
much of it having to do specifically with the mili-
tary space mission.

The content of this April 1963 Missile and
Space Almanac divides itself naturally and by
editorial design into identifiable segments. The
sections are interrelated in meaning and signifi-
cance, yet each explores, in individual articles by
contributors and staff writers, subjects that merit
individual attention.

The first section reports the views of top Air
Force leaders on the challenges to the country
and the Air Force in the space-age cold war, Sec-
retary of the Air Force Eugene M. Zuckert points
up forcefully the fact that the Air Force's present
and future mission is national defense, and he
traces the jobs that the Air Force must be pre-
pared to do across a broad spectrum of ongoing
and potential conflict. Gen. Curtis E. LeMay,
USAF Chief of Staff, explores the potential se-
curity threat posed by space-capable aggressors,
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He lists the range of capabilities the Air Force
will need to meet such potential threats. Lt. Gen.
James Ferguson, Deputy Chief of Staff, Research
and Development, traces these needs in detail
and provides a working blueprint for tomorrow’s
aerospace force.

These statements lead naturally into the second
section, which in toto represents an analytical—
and we believe broad and unparochial—view of
current national space policy. Technical Editor
1. 5. Butz, Jr., explores the Department of De-
fense's “building-block™ philosophy and measures
its adequacy. Following is a story that all too few
Americans know—the enormous extent to which
the military, and primarily the Air Force, has con-
tributed to the nonmilitary space effort. And in
his article on Spaceport USA, Associate Editor
Allan R. Scholin takes the reader to Cape Ca-
naveral, where much of this drama has unfolded,
Senior Editor Claude Witze examines the mud-
dled history of congressional approaches to the
national space effort.

The next section covers the broad subject of
the relation of technology to politics in the con-
text of the US-Soviet confrontation, Dr. Ivan A,
Getting relates the old problems of human con-
flict to the realities of space. Associate Editor
William Leavitt calls for bold national use of
space and other technology as an instrument of
conflict control. The distinguished former chair-
man of the Atomic Energy Commission, David
Lilienthal, comments on the danger of disarma-
ment for disarmament’s sake.

The final section carries the space-age refer-
ence handbook that we trust will be a useful
appendix. —Tue Eprrons




. Fabls Church, Yirgina

EXPERIENCED TRAVELER

Here is Melpar's case for space.

Experience? We've got a bagful—
from the first probing start with
Snark to the far-advanced Apollo
program, from earth to the moon,
to Venus and beyond. If you're aim-
ing for a place in space, Melpar's
proven capabilities can help you get
there—fast.

Thinking small, like circuits ten
millionths of an inch thin or refriger-

Serving Government and Indusiry

Subsidiaries : Microwave Fhyeics Corp,, Garlsnd, Teras

ators (thermo-electric coolers) half
the size of your thumb nail? Melpar
makes them.

Thinking big, like data handling
complexes (Finder) as large as a
basketball court? Melpar produces
those, too.

If you're traveling or exploring
in the spheres of Advanced Elec-
tronics, Aerospace, Physical or Life
Bciences, just pack up your space
problems and bring them to Melpar.

We make wonderful traveling com-
panions, because we've been thera
—and that's a mighty strong case
anytime.

And, if you're a scientist or en-
gineer who would like to travel along
with this fast-moving leader in space
and defense, we're ready to reserve
your place in space, too. Write: Pro-
fessional Employment Manager,
3010 Arlington Bivd., Falls Church,
Virginia.

MELPAR ¥ inc

A SUBSIDIARY OF WESTINGHOUSE AR BRAKE COMPANY

3904 Arington Boulevard, Falls Church, Virginia,

Television Associales of |ondidna, |sc,

Michigan City, Indiasa @

An egual DpDod tumity STRpECyOT

Melpar-Fairmonl Cerp., Fairmeoot, Wesl Yirginia




The US Air Force’s job is the application of aerospace
power to the defense of the US and the free world, This
job encompasses superiority across the broad range of
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potential conflict, flexibility, and control of military
response to aggression at every level, and the need
for preparation to protect ourselves against extension
of aggression into space. The Air Force requirement to
meet this multifold assignment is the greatest chal-

lenge in the history of the air arm . ..

SPAGE AND THE
COLD WAR

By the Hon. Eugene M. Zuckert

SECRETARY OF THE AIR FORGE

T WAS suggested that I discuss the future of the
I Air Force in space. As both starting point and finish
line for everything I say, just keep in mind that the
job of the Air Force is not space; it is defense, It is
not research and development, not strategic, not tacti-
cal, nor any of these. It is the application of airpower
or aerospace power to the defense of the United States
and the free world.

Some of my remarks may be responsive to the sug-
gestion about space, but it seems more important to
me to talk about the future of the Air Force in the
defense of the United States. The future is from now
on, and now is cold war.

The cold war, reduced to essentials, is a confronta-
tion of sovereign powers in which one side maintains
a pressure of aggressive expansionism, forcing the other
to maintain a defense against it. The most urgent
requirement of that defense is to deter the aggressor
from using military force to attain his ends. We are
the defenders.

I would like to make four points about that defense.

First, we must have superiority at the top level of
intensity of war, and must extend that deterrent supe-
riority to lower levels in order to contain or limit war
and aggression,

Second, we must have flexibility and control of the
application of destructive power at each level.

Third, we must be prepared to protect ourselves
against the extension of aggressive pressure into space,
and
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Fourth, the Air Force role in this over-all defense
requirement presents the greatest challenge in the
history of any military organization.

In this cold-war confrontation, the technological and
industrial capabilities of both sides are such that
sooner or later, if not now, the unrestrained use of
that power for nuclear destruction would make its em-
ployment in war a net losing proposition for both sides.
The defender must have power to wreak unacceptable
damage on the aggressor as a first requirement of his
defense. This is where strategic deterrence starts.

But an aggressor whose political system may make
expansion a necessity will, it deterred by fear of retali-
ation from using his full power, seek other oppor-
tunities. He will try to find the place to apply his
power which he calculates will not provoke his own
destruction. Close one avenue to him and he tries
another. He can logically be expected to stay short
of triggering his own destruction. The aggressor natu-
rally has the initiative in this game so we must be
able to apply whatever force is necessary to deny him
his objective,

So far, we have been able to do so. The risk has
been too great for him. We must keep it that way.
We have our own reasons for desisting from war but
until we can make him apply the same reasoning to his
national behavior, we have no choice but to make sure
—and make sure he knows—that war—any war he starts
—means certain military defeat for him, We know, of

(Continued on following page)
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SPACE AND THE COLD WAR

Men still matter in the Air Foree global deterrent mission and
as typified by these SAC crewmen (abore) shown at briefing
prior to going on extended alert. Newest dimension of USAF
acrospace power is the instant retaliatory capability afforded by
the solid-fueled USAF Minuteman ICBM (right), shown ]:lla.ui.nf
off from its protected silo during flight testing at Cape Canaveral.

course, that all-out war makes no sense for either side,
nor for the rest of the world.

The defender, of course, has to maintain a force
adequate to prevent ultimate defeat. This requirement
may change, but the use of the force is his final effort.
Two courses are then open. The defender can, as a
matter of judgment, wait and weigh each application
of the aggressor's power in order to or until he can
decide it is sufficiently theatening to warrant the jugu-
lar response. As a second course, he can prepare to
overcome the aggressor's military power before that
point is reached. It seems to me that the first course
is closed at the end. A sensible defense is to be ready
to respond at a lower level with whatever force is
deemed necessary to stop the aggressor—and at a net
loss for his attempt.

The United States is leader of the free world, in
President Kennedy’s words, by both strength and con-
viction. OQur conviction, both moral and military, is
that we must be prepared to stop aggression at levels
of intensity below the level of the maximum destruc-
tion,

Our basic strength, our power to deter aggression,
our ability to defend ourselves must always be great-
est at the top. In our strategic bomber and missile
forces, we maintain power adequate to deter an enemy
from striking for our jugular. Strategic forces, of
course, have the capability of counterforce attack
which does not constitute total devastation of a nation.

We have to maintain this superiority at the top, but
we must also have it at levels of war more likely to be
brought against us. That is why we are building deter-
rence down from the top level of intensity. The reason
is simple. The only way we know of forcing an aggres-
sor to keep down his use of military force is to make
each level of intensity of conflict more certain of defeat
for him than the one below it. He won't be deterred
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unless he knows that as his commitment goes up, his
chances go down,

One hears talk about the danger and probability of
escalation. The effect of my first point, extending the
deterrent with superiority at each level, is to make
escalation a penalty and not an opportunity for an
AgEressor.

At each level where we determine we want to stop
aggression, we must be prepared to make the most
efficient possible use of every resource available to us,
skillfully employing advancing technology to save
human resources. It is imperative that, for the long
haul, we hold the investment at each level to the abso-
lute minimum necessary to maintain effective deterrent
superiority. The cheapest way to stop war is at the
lowest level of conflict with the quickest possible stop
to aggression. To me, this means we use tactical nu-
clear weapons whenever we determine the military
situation demands their use, whether by Army, Navy,
Marines, or the Air Force.

If we would have the aggressor desist from any
course of action which may be desirable to him but
unacceptable to us, we must have him know that we
will use whatever force it takes, nuclear or non-
nuclear, to stop him. This kind of deterrence employs
all services.

The President has made clear his determination to
have more choices than no response or total response.
This is the purpose of counterforce. This is the reason
we must have flexibility in strategic forces. This is why
the great increase in what has been called tactical
forces, now designated in the budget as General Pur-
pose Forces. One phase of the buildup is the combin-
ing of ground power with airpower in the new STRI-
COM, headquartered at MacDill Air Force Base, Fla.

At the Air Force Special Warfare Center at Eglin
AFB, the accumulated experience of four decades of
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air operations is being applied to the job of develop-
ing airpower techniques for the very low rungs on
the ladders of war's intensity. This is the AFCOIN pro-
gram, or the Air Force part of the nation's preparation
for counterinsurgency struggles.

For this work, we are trying out beefed-up T-28s
and B-26s with more power and more weapons—four-
teen .50-caliber machine guns and a dozen external
ordnance stations, for example, on a B-26 with a
thousand more horsepower than the original,

Support techniques are keeping pace. We can
snatch a 10,000-pound cargo package off a C-123 with-
out touching down. We can get a C-130E fully loaded
into a grass or clay runway of less than 1,000 feet. We
are working on a system for snatching a cagelike cap-
sule of twenty to twenty-five men off one of these
planes without landing it. This technique will be a
big help to the Army in getting over that first difficult
period of concentration of men during an airborne
operation.

For the general roles of air superiority and inter-
diction, our effective power will go up by an order of
magnitude with the advent of the F-4C added to the
F-105, with both then to be supplemented by the first
fighter designed from scratch for dual-service use—
the F-111, better known as the TFX.

While we are extending downward the effectiveness
of our deterrent power, great changes are taking
place at the level of the strategic deterrent. Missiles
are coming into the inventory to provide a very special
kind of delivery system for nuclear explosives.

The concept of strategic deterrence, of course, is a
progression from the strategic bombing concepts of
the "30s. The B-47s and B-52s, also progressions from
those early hombers, will continue to carry the burden
of strategic deterrence for some years. Current projec-
tions of the strategic forces, however, assume that a
major part of the job can be done by missiles—land
based or sea based—at a lower investment of men.
money, and machines than would be possible with
manned bombers of today’s design.

In other words, the B-52 is passing the heavy ex-
plosive delivery part of its job on to the missiles. The
Air Force believes that the effective life of the B-32
could be extended, in a joint role with missiles, through
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use of the Skybolt, but the return on the projected
Skybolt investment was judged not worth the cost in
the light of all the factors involved.

The missiles do only the explosives delivery job.
They have to be pretargeted and, once launched, can-
not be recalled or redirected. They cannot follow a
movible target. They cannot discriminate. They can-
not assess damage, nor report battle conditions. They
make for a rigid defense posture. While they neces-
sarily carry the brunt of the strategic strike, total de-
pendence upon them would not be consistent with our
objective of controlling destruction and preserving
always some foundation for ending the conflict.

Because of the variety of such requirements in our
approach to strategic warfare, some type of manned
system seems called for. The type of aircraft we've
been calling strategic bombers are characterized by
extreme range capabilities, very high ceiling, great
load-carrying capacity, long endurance, multiman
crews, and multijob possibilities. Our current studies
are directed at determining the possible application
of these flight characteristics at the point within the
missions bracket between missiles on one side and
high-performance fighters on the other. The RS-70 is
the most advanced of these concepts, but it is not by
any means the only type of manned system of signifi-
cant strategic potential.

We can'’t say now just where we will come out, but
there doesnt seem to be any question as to the value
of manned vehicles able to stay aloft for long periods,
travel very great distances, fly high or fly low, and
fly fast. There are many jobs to be done, reconnais-
sance-strike missions, observation or surveillance,
command and control, or weapon launching,

We can get the flexibility of my second point with
airpower. This is one reason why I have no taste for
the salty beer that results from the crying into it by
those who seem to write off manned systems because
of the job changes I've mentioned.

But the main reason why I don't intend to join in
drinking any tear-salted beer is that while we still
have to do all the old jobs assigned to airpower, we
have the difficult, demanding, challenging, and ex-
panding new job to do in space.

{Continued on following page)

Eugene M. Zuckert was named Secretary of the Air Force by President Kennedy
in 1961 after a long and distinguished career in law, business, and government
service that has included pioneering efforts in the legal aspects of atomic
energy, membership on the Atomic Energy Commission, the Assistant Sccretary-
ship of the Air Force under the first Air Force Secrctary, now-Sen. Stuart
Symington of Missouri, membership on the faculty of the Harvard Craduate
School of Business Administration, and many important advisory posts in the
defense field. A native of New York City, he received his low degree from
Yale University. Mr. Zuckert has also served as a director of the President’s
People-to-People Health Program, which sponsors the USS Hope seaborne medi-
cal mission to underdeveloped countries of the world. He is also one of the prin-
cipal architects of statistical control systems used by the Air Force. The above
is condensed from a speech delivered by the Air Force Secretary to personnel
at the Air Force Missile Test Center, Patrick AFB, Fla., March 3, 1963.
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SPACE AND THE COLD WAR

Above, USAF's new Air Commandoes, inheritors of proud World
War Il tradition, ready for training exercise in low-level supply
and personnel-drop techniques. At right, a SAC B-52, carrying
its deadly Hound Dog missile, awaits its serambling erew who
are dashing toward their craft during alert training mission.

Before 1 say anything about our future in space, let
me establish two bench marks. The first is that the
Air Force needs everything it can get from NASA.
NASA needs us, too, as the record of how NASA puts
things into space indicates, but if there werent a
NASA, the same facility and capability would have
to be created some other way.

There is reassuring precedent for the principle of
having an outside-of-defense civilian agency provide
the type of support we need. The case at point is the
Atomic Energy Commission. Our own nuclear weap-
on flexibility as well as the Polaris-carrying submarine
is sufficient testimony.

The clear lesson for us in the space field is that we
must put requirements on NASA to meet whatever
part of our needs can be met in this way. We must
utilize every possible resource to build the necessary
military capability, and I can assure you that NASA
is ready to respond. Jim Webb, the NASA Adminis-
trator, harbors no illusions about NASA's responsi-
bilities in support of national defense requirements.

The second bench mark is that there is no such
thing as peaceful space or military space. There is
just space. A new and massive space program in a
civilian agency was launched nearly five years ago,
with—for reasons which seemed not unreasonable at
the time—a great hullabaloo about peaceful objectives.

The nation is holding to those peaceful objectives,
but we also know that the military services will have
to do the same thing in space that they have always
done in the media of the land, sea, and air. The Air
Force forward space program is, therefore, aimed at
two general objectives.

The first is to acquire the capability to utilize space
in support of the military forces operating in the
familiar environments of land, sea, and air. Space
offers new aids. Observation, warning, communications,
military geodesy, and meteorology are areas for the
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application of space technology to defense. All of the
services have requirements of their own, and it is up
to the Air Force to provide them the access they need
for their purposes. The Secretary of Defense has
assigned the responsibility to us.

Right here, let me caution against letting any inter-
service differences blur either judgment or vision. It is
my position that competition in ideas among the three
services is desirable. The imaginative, strong-minded
people we need in this business are going to have
differences, and they must be resolved constrictively.

Our second general objective is to acquire the neces-
sary defense capability for the aerospace regions
themselves. We must be able to protect the peaceful
activities in space of the nations of the free world.
We believe that space can be free to all for peaceful
activity only if somebody keeps it free. We are that
somebody. The job involves mastering the space en-
vironment in order to deny to a hostile power the
uninhibited military exploitation of space. We can only
do this if we have the ability to detect and counter
any military threat. We believe that both manned and
unmanned systems will be required, but we cannot
say now in what relative investment.

We have a lot to learn. The recent agreement with
NASA for joint participation in the Gemini program is
one way., That agreement represents an answer from
both DoD and NASA to critics who said there was no
place in space for military man. Our own activity
directed toward manned space vehicles will increase,
and with NASA’s backup we'll attain the needed capa-
bility earlier than we would otherwise.

A term you hear around Washington to denote the
areas of cooperation between government agencies is
“interface.” Such terms usually leave me pretty cold
but this one does have some descriptive value.

There will be plenty of problems between the Air
Force and NASA, but not by any means all at the
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“interface” points such as Cape Canaveral. Neither of
us would be true to trust or tradition if there weren't,
Any machine as big as the national space effort is
bound to have some kind of friction. But just remem-
ber, a clutch is a friction interface. Its purpose is to
join two shafts for the transmission of power.

The power we can get will provide protection for
the free world in space. This was my third point—to
make sure that no aggressor can exploit space, either
for expansionism on earth or interference in space
with the peaceful pursuits of the free world.

The people of the United States know they must
have an Air Force second to none if they are to apply
their strength constructively in peace. My fourth point
covers just a few things, then, that the Air Force
officer must believe, know, and practice,

Get these ideas straight:

The Air Force is at the highest state of readiness
and response capability in all its history.

It is strengthening that posture almost monthly.

It needs better people than ever before. It has more

opportunity for their professional growth and poten-
tial contribution to the nation’s defense than ever
before.

It needs the old skills, but to a far greater degree,
for AFCOIN and General Purpose Forces, for airlift
and air defense, and for the new mission of heavy
multiman-crew, long-endurance aircraft.

And then it needs that whole new range of skills,
the skills and techniques which are being developed
by the Slaytons, the Coopers, the Grissoms—and all of
their colleagues, civil and military—to enable America
to keep her place as freedom’s leader by strength and
conviction.

The Air Force is an organization of professionals.
It takes brains and hard work to keep up. The com-
petition is tough, but the opportunities to serve your
country and make a mark in the service to which you
have dedicated your lives will continue to expand.

It all adds up to a reminder for those who wear
the Air Force uniform that the wild blue yonder is
still beyond.—Exp

Technological Teamwork: How USAF Boosts the National Space Program

In recognition of the increased impact of space programs
on our national resources and their direct effect on our
future national security, Air Force space activities are
closely coordinated with the National Aeronautics and
Space Administration. One example is the recent agree-
ment between the Department of Defense and the National
Aeronautics and Space Administration on the Gemini pro-
gram. The intent is to ensure that the scientific and op-
erational experiments undertaken as a part of the Gemini
program will be directed toward satisfying both military
and National Aeronautics and Space Administration re-
quirements and objectives.

The Air Force has made significant progress during the
past year in its programs related to space. We have for-
mulated a forward space program to meet space defense
requirements.

First, let me cite some of the accomplishments of our
current program.

During the past year, there have been several firings
of large solid-rocket motors. A joint NASA-Air Force pro-
gram for the development of large solid-rocket engines has
been established.

Titan 111 is being developed to provide a large payload
launch capability for future national space programs, Phase
I of this development has been completed. This consists
of the formal process whereby preliminary engineering
and management planning are accomplished with the con-
tractor in order to arrive at definitive specifications and
refined cost and schedule estimates. Contracts have been
negotiated with three major contractors for a booster which
can meet anticipated payload requirements of 25,000
pouinds.

The Discoverer project continues to provide essential
data on environment and component performance.

During this year, basic design of the Dyna-Soar vehicle
will be completed. Fabrication and test of spacecraft com-
ponents and subsystems will continue. Assembly of two
flight models for system integration and testing will be
started. We will use the Titan 111 to launch the Dyna-Soar,

We have continued to explore technical problem areas
associated with the achievement of an aerospace plane
capability. The Air Force envisages this vehicle to be
manned, operate from SAC-type bases, and deliver into

orbit and retrieve orbital payloads at costs far less than
today’s. It will be able to make critical orbital-plane
changes within the atmosphere. Its recoverable booster
characteristic will permit routine, repetitive military space
operations.

The Air Force has been recently assigned the responsi-
bility for developing, procuring, launching, and controlling
the satellites for the DoD Communications Satellite Pro-
gram. We have a development plan, and we are preparing
to request proposals from industry for the program.

Now, let me discuss our long-range space program.

Our forward space development program integrates the
R&D work of many years into a cohesive space program,
Funding for all facets of the program is not included in
the FY 1964 budget, but the program will provide a guide
for Air Force space activities for the near future.

The Air Force has developed a solid foundation of space
on which military capabilities can be built. These efforts
have brought us to a point where significant military space
possibilities are clearly apparent. Utilizing the technolog-
ical base so far established, the Air Force must translate
these technical capabilities into actual defense svstems.
The time required to move from a development stage to
operational systems is measured in years. Yet it is the
ready military capability, not the technological base, that
accomplishes deterrence. Accordingly, the Air Force pro-
poses to begin some of these conversions at once.

The forward program aims at two basic objectives:

First, to enhance the general military posture of the
United States by building a defense capability in space.
Space is not only a new area of vulnerability to attack, but
also affords important means of supporting the terrestrial
forces of the United States in relation to a military threat
posed by a hostile power.

Second, to provide a capability within the space region
for the purpose of denying to a hostile power the unin-
hibited military exploitation of space, and to provide a
system of protection for US scientific activities in space.—
Exp

The foregoing is from Air Force Secretary Zuckert's state-
ment before the House Committee on Armed Services,
United States House of Representatives, February 21, 1963.
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The military implications of space technology
may prove far more dangerous and significant
than the vast impact of the airplane. Against
this prospect the Air Force must attain not only
the technological capabilities but also the sys-
tems and manned operational experience that

will in the future be vital if this country is to
succeed in ., ..

KEEPING
SPAGE
FREE

By Gen. Curtis E. LeMay, USAF

CHIEF OF STAFF, US AIR FORCE

b R

space as “one of the greatest adventures of our

time.” He has said he regards his decision to ex-
pedite the National Space Program as among the most
important decisions he will make during his incum-
beney. There have been statements by other officials to
the effect that man’s future lies in space and that suc-
cessful pioneering of space holds the key to man's
well-being.

Qur space efforts pose unprecedented problems in
astrophysics, mathematics, communications, chemis-
try, biology, medicine, materials, engineering, and
mechanics.

Research and development are commanding the at-
tention of our finest management talent.

Stimulated and nourished by government space pro-
grams, our laboratories, industrial plants, and uni-
versities are concentrating our best scientific and engi-
neering brains in the largest-scale attack on new knowl-
edge in man's memory.

As a result of this national effort, new ideas, new
products, and new technology are literally gushing out
of our satellite programs, our missile programs, and
our manned spaceflight programs. Back in June, the
Denver Research Institute had isolated 145 separate
examples where industry was already making products
or using processes originating in space science.

It doesn't take much imagination to see how this
new space science will benefit the American economy,

TI—IE President has characterized the exploration of

The field of materials is rapidly changing. Minia-
turization is affecting such diverse applications as
weather forecasting, improved packaging techniques,
self-contained power supply units, and communica-
tions.

Medicine and education are undergoing significant
changes.

Lessons learned in our space program will improve
the physical and intellectual well-being of all peoples.

The new space science has the potential to create
an order of magnitude of economic, cultural, and scien-
tific wealth that could significantly change the whole
fabric of our society in a few short vears. It could
affect our world more than all the scientific break-
throughs of history—the work of men such as Coperni-
cus, Newton, and Darwin that changed the world of
their day and forms the scientific basis for our present
thrust into space.

Space is also a new dimension of man's dangers.
It is an infinite region that begins only a few miles
above the United States. It is a medium through which
—and from which—vastly lethal machines such as
ICBMs can move even now. There is no basis for
doubt that future space developments could threaten
us with even greater dangers. We could be threat-
ened, not merely with new spaceborne weapons, but
with a whole new region of possibilities for aggression.

If there is any doubt about this last statement, I
direct your attention to Soviet Defense Minister Mali-
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novsky’s congratulatory telegram to the Vostok Cosmo-
nauts which stated in part:

“Let our foes know what technology and what mili-
tance are in the possession of Soviet power.”

Are we to shrink from these implications? Of course
not, and we aren’t!

The National Space Program, on which the United
States is embarked, consists of two parts. One part—
that of scientific explorations into space—is the func-
tion of NASA, the National Aeronautics and Space Ad-
ministration. The other part—that of providing neces-
sary military capabilities in space—is the function of
the Department of Defense. The two parts of the Na-
tional Space Program work in coordination; indeed,
all of the space shots so far attempted have been
lifted by rockets developed in the military program—
and all of the Astronauts have been military personnel,
NASA's space operations, however, are not intended to
develop military space capabilities, This is due to the
fact that NASA does not bear military responsibilities
and has all it can do within its capabilities to execute
its nonmilitary space program.

The military capabilities I'm thinking of are: inter-
ception and inspection of unidentified or noncooper-
ating space objects, operation of weaponry, observa-
tion, and a multitude of others.

On the other hand, the basic space science revealed
by NASA activities is, and will continue to be. useful
in respect to military applications. Just recently the
Air Force began participating with NASA in the
Gemini man-in-space program,

What does this cooperation mean?

As you can readily understand, certain items of mili-
tary equipment, which may ultimately be destined for
application to unmanned space vehicles, are much
easier to test in their earlier phases with an intelligent
and technically trained man present to facilitate the
tests. This wouldn't necessarily be true if we had to
develop a manned vehicle for the purpose of con-
ducting these particular tests. But given a manned
vehicle, such as Gemini, which is going to fly for other
reasons anyvhow, we can do collateral testing.

The Air Force will use, to the benefit of military
space capabilities, all scientific advances and acqui-
sition of knowledge achieved by NASA. We don't plan
to wait for a program of fallout—if we can hasten ad-
vancement or increase its utilization through collateral
efforts. This we are doing, in the national interest. to-

ward advancing our considerable space testing and
development of approved space programs.

The military space program is necessary because
military capabilities address themselves to military
threats and are capable of reacting quickly to enemy
aEETeEssion.

For example, at this time a significant military threat
to the United States is posed by intercontinental bal-
listic missiles. These missiles pass through space en
route to their targets. In the over-all flight of a ballistic
missile, much the greater part of its trajectory is
through space. It may be found that the threat of
offensive missiles can be dealt with only by utilizing
defensive systems involving space orbiting or rendez-
vous operations. That raises the question of the in-
flight survivability of our own missiles. By this 1 mean
we must know whether space can provide an aggres-
sor with means of intercepting our counterattacking
US missile force. Thus, a prime requirement is to be-
come familiar with military operational factors in
space. To seek such defensive opportunities as may be
afforded us in space, it is only logical that we must
learn to operate militarily in that medium.,

Space also affords unparalleled opportunities for
observation and communications. These are critical
factors from a military viewpoint. No nation can afford
to allow an enemy one-sided exploitation of space or
any other medium for communications and observa-
tion in wartime. If one of two opponents possesses mili-
tary capabilities relative to space and the other does
not, there can well be one-sided military exploitation
of space in wartime.

Yet the threats from space are perhaps most pro-
found and most deadly in those aspects which cannot
vet be described. Space is a new medium about which
military knowledge is sketchy. The medium of air, in
which military operations have been conducted for
less than fifty years, provides a warning. When the
aircraft was first seen in flight, no man visualized a
great bomber delivering a nuclear bomb on Hiroshima,
The military implications of space may prove to be
even more dangerous and even more revolutionary
than those that have evolved with the aircraft. For
our own safety, we must take the lead and remain
in the forefront of whatever developments may come.
Otherwise, some dark day could witness the space
equivalent of the nuclear bomber, except that the

(Continued on following page)

Gen. Curtis E. LeMay, Chief of Staff of the US Air Force since 1961, is probably
the world's best-known exponent of military aerospace power. A native of
Columbus, Ohio, General LeMay started his military career in 1928 after com-
pleting flight training at Kelly Field, Tex. An engineering graduate of Ohio
State University, General LeMay's flying carcer predates World War 11, during
which he earned fame as a bomber commander, and includes such pioncering
efforts as prewar long-distance B-17 flights and the development of overseas flying
ferry routes that were used during the war. During the war he developed much
of the strategic bombing doctrine that was used to such effect in the Allied
air campaign against the Axis powers. After World War 11, he served with the
newly-established Air Research and Development Command, headed US Air
Forces in Europe, and commanded the Strategic Air Command. He became Vice
Chief of Staff in 1957. Above is condensed from an address by General LeMay to
the Executives Club of Chicago, delivered in that city on February 1, 1963.
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Patrick AFB"s
Toup iwins,
2d Lis.
Ronald, left,
and Leon,
perform key
missile roles.
Ronald plans
instrumenta-
tion for missile-
range ships;
Leon is an
Atlas lnunch
officer. Both
are Georgia
Tech ROTC
graduates.

KEEPING SPACE FREE

Air Force-Army teamwork in conventional
war was shown at last year’s Carolina Swift
Strike airdrop exercise, viewed by STRICOM
Commander, Gen. Paul Adams, USA, left,
with AF Chief of Staff, Gen. Curtis LeMay.

The men who'll iy the Dyna-Sear: Left to right, Capt. Wil-
liam J. Knight, USAF; NASA’s Milton 0. Thompson; Capl.
Henry C. Gordon, USAF; Capt. Albert Crews, USAF;: Maj.
James W. Wood, USAF; and Capt. Russell J. Rogers, USAF.
Dyna-Soar pilots, grouped in photo in front of Titan 111
booster mockup, were introduced to nation at 1962 Air
Foree Association Convention at Las Yegas, Nev., during
eeremonies altending first unveiling of the Dyna-Soar.

CONTIMUED

target could be in our own country. We must remem-
ber that any medium—be it land, sea, air, or space—
where man can function and operate military systems
—for either offensive or defensive purposes—can be a
region of danger to peace and security. In this new
medium of space I believe that the military defenses
of the western world must be objective, applicable,
and evident,

I want to emphasize the factor of time by which
space threats and counterthreats are governed. If an
unforeseen threat emerges in the new medium of
space, months or years will be required to devise, de-
velop, and render operational the necessary defense
against that new threat. A military capability for de-
fense is the product not only of technology, but also
of training and operational experience.

To attain this capability now, the Air Force space
program is directed toward both the development of
hardware and the training of the man.

In regard to the latter, we believe that preserving
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the peace in space cannot be completely relegated to
a black box. The trained man, whether in a manned
space vehicle or in a ground surveillance control
point, will be one of our most valuable assets in our
national space effort—and for our survival.

Keeping space free for peaceful purposes is a funda-
mental responsibility of the American people.

Other generations of Americans have borne burdens
that were heavy and difficult. Abraham Lincoln, speak-
ing of his period of American growth a century ago,
said this:

“We cannot escape history. The fiery trials through
which we pass will light us down, in honor or dis-
honor, to the latest generation. We, even we here, bear
the burden and share the responsibility.”

Lincoln’s words were applicable to the problem of
his American generation: to preserve the Union.
Lincoln’s generation met its responsibility. We cannot
afford to do less.

(Continued on page 45)
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FROM CHIP LOG TO ACCELEROMETER
o
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Chip Log (19th Century)—The earliest device known to measure a ship's speed. The chip was AC ACCELEROMETERS—These instruments measure
aftached lo 2 line knotted at specific intervals and drawn through the waler during a measured 30 the linear acceleration of missiles, aircraft, space
seconds. The knets were then counted, indicating the nautical miles per hour the ship was making. vehicles and ocean vessels and convert this information
(Dossin Museum) into velocity data. This and other computed dals are
compared to the vehicle's predetermined course, sensing

MEUMTE RELIABLE EQH?HHE"TS any deviation from the intended line of motion.
DELIVERED ON TIME, AT LOW COST

AC develops and produces guidance and navigational components as well as com-
plete navigation systems. AC aided in the development of, and is now producing,
pendulous integrating gyroscopes and inertial reference integrating gyroscopes for
the Navy's POLARIS Missile Program. In addition, AC-produced gyros and accel-
erometers have provided the heart for each AC-guidance system, including the
All-Inertial Guidance Systems for the TITAN Il, THOR and MACE. AC-produced
instruments will be used in the development of an inertial platform for the
APOLLO spacecraft and a guidance system for the TITAN 111,

Our record proves our ability to .develop and produce precision guidance system
components, and to deliver them on time, at low cost. We welcome the challenge

to prove our capabilities and solve your guidance problems. Contact Director of
Sales, AC-Milwaukee,

MASTER NAVIGATORS THROUGH TIME AND SPACE
AC SPARK PLUG « THE ELECTRONICS DIVISION OF GENERAL MOTORS
7929 South Howell, Milwaukee 1, Wisconsin
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KEEPING SPACE FREE

CONTINUED

A unique generation of Americans now governs the
life of this country. I am speaking, of course, not
merely of government officials, but of all the millions
of Americans who take part in steering the great in-
dustrial, agricultural, social, and humanitarian triumph
that is the United States. This vast complex that we
call America is, by far, the most advanced achievement
of man, And this present generation of Americans has
helped to achieve it, has defended it in painful wars,
and now executes for America the task of assuring its
continued growth and security. This should be enough
to ask of one generation. It has been and is a heavy
burden, sometimes a desperately difficult task. Yet, it is
this same generation of Americans that now faces the
greatest task to confront man since the beginning of
time—opening the door to infinite space. We will pass
through that door and confront the challenges, the
dangers, the uncertainties, and the failures that are
sure to come, We will be required to make decisions
that will profoundly affect the future of mankind, We

will go into boundless space and deal with its unpre-
dictable events, gamer its benefits, surmount its
threats, We will go where, in billions of years, earthly
man has never been. Space is the newest and the
greatest task of this unique generation. Future genera-
tions will only refine what you and 1 have the oppor-
tunity to pioneer.

And Americans are professional pioneers,

I have stated my beliefs on the importance of
space—its importance to the future well-being of our
country—its importance to the future progress and,
possibly, survival of the world.

I have noted some of the implications affecting this
new medium—the peaceful ones of scientific research
—the threatening ones of aggression.

I have also indicated paths that will open unmeas-
ured horizons to man—paths where our nation’s secur-
ity may lie—paths that lead straight up, where Ameri-
cans will pioneer in a new challenge—perhaps the
greatest challenge of all—space.—Ewp

Meeting the Potential Soviet Challenge from Space

In his address via Telstar to the Air Force Association
Convention in September 1962, the President noted that
in the field of space, the Air Force must make sure “that
no nation secure a position in space which would threaten
the security of the United States and the free world.” The
Air Force supports this objective, as it is axiomatic that
any medium which an aggressor can use to his advantage
will be so used. Maintaining the peace in space, as else-
where, will be accomplished through deterrence. Deter-
rence can be achieved only through the existence of ready
military capabilities to operate in the area in question.

The Soviets have made significant progress in their ex-
ploration of space. A review of Soviet space accomplish-
ments to date makes it very clear that the USSR has been
engaged in a well planned, long-term program, heavily
emphasizing manned spaceflight. The Soviet record in-
cludes: orbiting the world's first earth satellite; orbiting by
far the world's heaviest satellite; launching the first vehicle
to impact on the moon; launching the first vehicle to get
pictures of the back side of the moon: launching the first
vehicle to transfer from earth orbit to a trajectory toward
a planet; the first successful orbiting and recovery of a
man; and, most recently, the launching of two one-man
space vehicles in proximate orbits and subsequent success-
ful recovery of both vehicles. These successes represent
technical achievements of the first order,

The Soviets could be proceeding actively to develop
space systems for military application. We believe the
Soviets will produce and deploy those military space sys-
tems which they find feasible and advantageous in com-
parison with other types of weapons and military equip-
ment.

The Air Force has under development technological
building blocks from which military capabilities could be
subsequently created to ensure strategic deterrence. These
efforts have brought us to a point where significant possi-
bilities are clearly apparent. The present area of military
interest is within the sphere bounded by the synchronous
orbit—an orbit in which a satellite remains in a fixed posi-
tion over a point on earth, It is in this area that we can

augment existing terrestrial defenses through the use of
space.

The United States military achievements in space will
be expensive. Our ohjectives will be difficult to accomplish
and the risks in some programs will be large. However, as
in all previous military progress, risks will diminish with
experience and can be minimized in early stages by thor-
oughly planned decision points. We must not risk the
danger of waiting for the enemy to demonstrate a capa-
bility before we undertake development of our own. The
visible threat to our national security requires a vigorous
military space program,

I have given vou a brief review of the elements of US
aerpspace power—its accomplishments, its capabilities, and
its needs. And finally, 1 should like to stress again that de-
terrence continues to be our theme and objective—deter-
rence of conflict of any kind, from a show of force to gen-
eral war. To be deterrent, however, the forces must have
the capability to enter any point of the spectrum of con-
flict and assist in defeat of the enemy. This the Air Force
can do with its:

(1) People—trained and equipped to accomplish mis-
sions required in support of US diplomatic and military
actions.

{2) Tactical air forces to include the airlift and counter-
insurgency forces.

(3) Strategic force of manned bombers and missiles
hardened, dispersed, and protected by an air defense
system.

These capabilities are costly, but events during the past
vear have certainly proved their worth. The details on
what is being requested this year by the Department of
Defense in order to maintain these essential military capa-
bilities are included in the budget request under consid-
eration.—Exp

The foregoing is from Air Force Chief of Staff, Gen. Curtis
E. LeMay's statement before the House Commitice on
Armed Sercices, United States House of Representatives,
on February 21, 1963,
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“Prudence dictates that we move ropidly o
learn about the military implications of space
and . .. gain . . . military operational experience
in the region. Firsthand experience and
knowledge are essential ingredients in performing
a military mission. Just consider . . . how well
we could conduct the air defense of this country
if we were suddenly called upon with no real
experience in that field. Only with experience
can we have assurance that we can handle
the tasks . . . national security requires,

In space such experience can allow us to gain
an elementary basis upon which to erect
defenses against those threats which can now be
foreseen or those yet seen only dimly..."”

Guided home by radar, its hypersonic speed dissipated as it
approaches land, the Dyna-Soar X-20 aerospace eraft touches
down neatly at the proper speed and approach angle in fashion

of the X-15 rocket airerafi, as visualized in this artist’s sketch.

Needed: Military
‘Stick Time’ in Space

By Lt. Gen. James Ferguson, USAF

DEPUTY CHIEF OF STAFF, RESEARCH AMD DEVELOPMENT, US AIR FORCE

peatedly by the President, is to maintain peace in

space. In this connection the President has di-
rectly charged the Air Force to see to it that no nation
achieve a position in space which threatens the security
of the United States, We must ensure that peace is
free for the peaceful pursuits of mankind. To do so
requires that we develop an ability to deal with threats
that may arise in this medium. The maintenance of
peace in space may well hinge on the availability of
ready strength applicable to this region.

The first reason the Air Force is concerned with
space from a national defense standpoint. of course,
is this: The Commander in Chief has directed that we
be so concerned, The second reason for military con-
cern is that the space region constitutes a source of
potential danger to the nation. The most lethal threat
posed against the United States today, i.e., enemy bal-
listic missiles would approach the United States
through space.

A?{ OBJECTIVE of the United States, as stated re-
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The greater part of the trajectory of an ICBM lies
in space. Effective defenses against ballistic missiles
are not yet available, In seeking such defenses, we
would be remiss to omit the most thorough investiga-
tion of the military possibilities afforded by the space
region.

Space is not remote, Vostoks have traversed the
United States many times. In doing so, they passed
closer to our inland cities than have any enemy craft
ever before in our history, by land or sea or air. Space
is a medium that hangs over every square mile of the
United States. No other medium provides routes for
such rapid access to every part of our country as does
space. This new medium is, therefore, a potential new
dimension of danger and a threat which we cannot
afford to ignore. Space vehicles can carry megaton
weapons; Mr. Khrushchev took the trouble to tell us
so in plain language. A space vehicle orbiting over-
head carrying a warhead could be capable of execut-
ing an attack in half the time of an ICBM flight.

AIR FORCE / SPACE DIGEST = April 1963




Moreover, space is a region particularly well suited
to purposes of observation and communications. The
wartime advantage to any nation which could have
the exclusive use of space for observation and military
communications would be enormous.

Space is an infinite region in which the United
States hopes to pursue great scientific explorations for
the expansion of knowledge and the betterment of
mankind. Our opponents might conceive it to be in
their interests to prevent American space exploration.
It is possible that an enemy might try to demonstrate
his power by imposing a space blockade, halting US
scientific progress into space. Indeed, he might inter-
pret any lack of evident free-world strength there as
an invitation. Certainly if history conveys a useful
military lesson, it is that ready strength is important
to the protection of our peaceful interests. This means
that military capabilities applicable to the space re-
gion should be at hand, though we would hope they
would never be used. Indeed, their mere availability
may avert the necessity for their use.

There can be little doubt that the Soviet Union has
military applications in mind for the space region. In
a 1962 publication on military strategy, recently trans-
lated [see “Soviet Military Strategy,” by Murray Green,
March '63 Am Fonce, p. 38], Marshal of the Soviet
Union Sokolovskiy has the following to say: “An im-
portant problem now is warfare with artificial earth
satellites, which can be launched for diverse reasons,
even as carriers of nuclear weapons.” Marshal Soko-
lovskiy says further: “Soviet military strategy takes
into account . . . the use of outer space and aerospace
vehicles.” Even with the difficulties of translation, the
meaning is fairly plain. The basic reason for this Soviet
military interest in space is not difficult to understand.

The Soviet Union is faced with formidable free-
world defenses relative to the mediums of air, sea, and
land. But in space, the new medium, they see no evi-
dent and applicable Western world defenses. In this
new medium the Soviet strategist may well hope to
attain strategic ascendancy. But he can only entertain
that hope if we fail to achieve the timely development
of military capabilities for space. Both we and the
Soviets know that the advent of human space activity
exposes an open flank, even though the precise dimen-
sions of the flank are not clearly perceived. Obviously,

we cannot afford to ignore such a flank and do not
propose to do so.

I have touched upon some of the military threats
from space that are within the existing capabilities of
our enemies. Yet the foreseen dangers associated with
enemy dominance of space are probably minor when
compared with those we do not now foresee. Consider
the record relative to other mediums. When the first
aircraft flew, only sixty years ago, who foresaw the
nuclear bomber? When the first submarine put to sea,
who visualized the Polaris launcher? But these, air
and sea, are limited mediums with which mankind has
centuries of experience. How much less likely, then,
are we to foresee the military developments that can
emerge in a new medium, space, with which we have
relatively no experience?

Prudence dictates that we move rapidly to learn
about the military implications of space and to gain
military operational experience in the region. First-
hand experience and knowledge are essential ingredi-
ents in performing a military mission. Just consider, if
you will, how well we could conduct the air defense
of this country if we were suddenly called upon with
no real experience in that field. Only with experience
can we have assurance that we can handle the tasks
which national security requires. In space such expe-
rience can allow us to gain an elementary basis upon
which to erect defenses against those threats which can
now be foreseen or against those yet seen only dimly.

The space activities of NASA have produced and
will continue to produce highly important data which
is available for application to problems of national
security. This committee is well aware of the extent
of Air Force-NASA cooperation, At the Washington
level, we have the Aeronautics and Astronautics Coor-
dinating Board. We also have innumerable staff con-
tacts. And we have a Deputy to the Commander of
the Air Force Systems Command, Maj. Gen. Osmond
J. Ritland, located at NASA headquarters. He can call
upon the full resources of the Systems Command in
support of NASA.

In seeking to identify and advance the development
of military capabilities for space, the Air Force wishes
to take full advantage of the important knowledge
NASA acquires. We strongly support, in both thought

{Continued on following page)

Lt. Gen. James Ferguson is Deputy Chief of Staff for Research and Development,
US Air Force. Born in Turkey of British parentage, General Ferguson became a
naturalized US citizen in 1930. After completing his course of study at Fullerton
Junior College in California, he enlisted in the Army Air Corps in 1934, became
a flying cadet in 1935, completed his flight training in 1936, and received his
commission later that year. The General participated in pre-invasion air war
in Europe during World War I and later went to the Pacific theater. During
the Korean War he was Vice Commander of the Fifth Air Force in Korea. From
1952 through 1961 he served in a number of staff and research-and-decelopment
posts and was Vice Commander of the Air Research and Develapment Command
and its successor, Systems Command, He was named Deputy Chief of Staff. Re-
search and Technology, in 1961, the post later renamed DCS/Rescarch and
Development. The above is condensed from General Ferguson's formal presenta-
tion to the House Science and Astronautics Committee at hearings held by the
committee on March 1, 1963,
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Powerful new USAF booster currently under development
for use with Dyno-Soar X-20 manned aerospace eraft and
potentially useful for broad range of other military space
svstems is Titan 111, fentured by two “strap-on™ solid-fueled
rockets. Cost would be abount 2400 per pound of pavload.

‘STICK TIME’

CONTIMUED

and action, the necessity and value of NASA's scientific
explorations. But it is not possible for NASA to de-
velop military capabilities as such. This is because a
military capability consists of a combination of tech-
nical knowledge, military organizations with opera-
tional experience, suitable military equipment, tactics,
and doctrine, Most of these are factors which can be
developed only within a military service.

At the present time, a joint planning board com-
posed of NASA and DoD representatives is working
on the delineation of requirements of both agencies
with respect to Gemini. The Air Force has military
objectives relating to manned spaceflight for which
Gemini can be very useful. We, of course, will not
interfere with Gemini’s contribution to the lunar proj-
ect. For example, the production of additional vehicles.
if that is reguired, presents no problem. The scope of
our participation in Gemini has not yet been Fully de-
fined, but we certainly expect to benefit from it.

Of course, we cannot rely on this to give us all the
firsthand operational experience we seek. A militan
space program is essential for military space capabili-
ties.

To this end, there is at hand a substantial and di-
verse body of space technology. The success of the
Mercury project has validated manned space possi-
hilities and many of our intuitive expectations have
become realities. These great American achievement
were corroborated and more than matched by Bussia
accomplishments in the longer duration orbits of Titos
in August 1961 and the dual launch capability demon-
strated in August 1962 by Vostoks 111 and IV. Thes
continued successes by the Soviets clearly demonstrat
their progress in space technology, and their com
ments reveal the direction of their thoughts. Liste
again to Mr. Khrushchev after Titov's flight:

“If you want to threaten us from a position o
strength, we will show you our strength. You do no
have fifty- and 100-megaton bombs. We have stronge
than 100 megatons. We placed Gagarin and Titov i
space, and we can replace them with other loads tha
can be directed to any place on earth.”

Lest we be tempted to believe that the Communist
can be dissuaded from developing the military poter
tial of space simply by avoiding it ourselves, we mig'
consider the lessons of history. The idea of peace with
out adequate defense has not worked well in the mod-
ern world: The United States had no military strengt!
in Southeast Asia before Communist aggression bega
in that area, There was little evidence of Americar
military power in Korea when the Communists at
tacked there. When Communist forces invaded and
crushed Hungary, they certainly had not been pro-
voked by the presence of powerful military strength

In contrast, where US military capabilities have
been strong and evident and our intent to defend was

(Continued on page 33)

President Kennedy, on his visit to Cape Canaveral in Sep-
tember 1962, with Viee President Lyndon Johnson, examines
latest configuration of the Martin Titan Il space booster,
showing fivesegmented strap-on motors which add 1wo
million pounds of thrust to that of the Titan 1l core.
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Itinerant tropo scatter systems

Making a tropospheric scatter communications syvstem is
one thing. Making it air transportable and mobile is another.
By distributing weight equally in vans, we've done it with
the AN/MRC-98, which we are supplying for the U.8. Air
Force Rome Air Materiel Area.

Any of the three vans or antenna trailers can be carried
in a C-130 type aircraft. And ten men can set it up in 12
hours, to provide a completely self-contained communica-
tions terminal, including prime power.

The MRC-98 as currently delivered can relay 24 voice
messages and 12 teletype messages at a time, by bouncing
radio waves off the troposphere in hops of approximately
200 miles. It has the built-in eapability of handling 60 voice
messages and 48 teletype messages. This quadruple diversity

Bendix Radio Division

system is reliable 12 months a year, even under the poor
atmospheriec conditions of the winter months.

Principal components of the AN/MRC-98 10 KW system
are the AN/FRC-39(V) receiver-transmitter, the AN /FCC-
17 mutiplexer set, in-band signaling equipment CV /566-GT,
order-wire equipment, two 28-ft. parabolic reflector antennas,
two 150 KW generators. It operates in the 755 to 985 me band.

The system is compatible with the Defense Communica-
tions System long-haul circuits, and offers an economical
and quick means of extending communications to new areas.
For more information on this tropo scatter system, and/or
militarized mobile or fixed ground stations for satellite com-
munications, write us care of Government Marketing in
Baltimore 4, Maryland.
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Aircraft & missiles can now fly automatic, ground-

Terrain Following Radar now enables air-to-ground missiles,
drones and aircraft to fly automatically at selected low alti-
tudes permitting penetration below early warning radar. This
new on-the-deck mission capability and many others can be
added to all types of aircraflt by the General Dynamics|Elec-
tronics Terrain Following Radar. The system, which detects
all terrain obstacles and transmits continuous instructions to
pilot or autopilot, is suitable for both military and commer-
cial aircraft.

*rHorouUGHLY TESTED — More than 25,000 miles of actual
low level flight tests and 200,000 miles of computer simulation
have proven the system’s capability and reliability. In one
test an aireraft flew at 400 feet from San Diego, California,
to Las Vegas, Nevada, over some of the roughest terrain in
the United States without the pilot having touched the con-
trols. Available now, the versatile General Dynamics|Elec-

tronics unit is suitable for manual or automatic blind flying
at speeds from 100 knots to well in excess of Mach. 2.5.

COMPACT, LIGHTWEIGHT — The General Dynamics|Elec-

tronics Terrain Following Radar is the only thoroughly and
successfully tested system compact enough to fit in any air-
craft and is readily adaptable to air-to-ground missiles. The
low-powered, lightweight system weighs only 40 lbs, and oc-
cupies 15 cubic foot. The design is so simple that preflight
calibration and alignment are not necessary.

appLICATIONS — Besides adding all-weather, low-level mis-
sion capabilities, the system permits safe, automatic let down
through cloud cover to non-instrumented air fields. It also pro-
tects aircraft flying through unfamiliar mountainous terrain
in periods of poor visibility. During any ground-hugging
flight the radar system frees the pilot to observe or operate
navigation and other equipment.
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hugging missions with compact, proven™ radar

RELIABILITY — As a result of simplicity of design the system

is highly reliable and requires an absolute minimum of main- TFR. caok be mottod'in: pod forsfass; fleld installation:
tenance. This factor is enhanced because there is no scanning

antenna and no requirement for a radar scope. For further

information on Terrain Following Radar, write to Department

D-16, General Dynamics|Electronics = San Diego, P.0O. Box

127, San Df:‘g{} 12, California.

SPECIFICATIONS:

FREQUENCY: Ku Band

POWER IN: 1 amp, 28v d-c, 2 amps, 115v a-¢, 400 cycles
POWER OUT: 10 KW peak

WEIGHT: 40 pounds

CIRCUITRY: transistorized

GENERAL DYNAMICS | ELECTRONICS G " " ") SAN DIEGO



YESTERDAY, IMPOSSIBLE; TODAY. ROUTINE

MASS PRODUCTION OF LITTON INERTIAL NAVIGATION SYSTEMS FOR AIR FORCE F-4C

Within a few months after receipt of
contract, Litton recently delivered an
LN-12A Inertial Navigation System, the
first of several hundred in production
for McDonnell F-4C all-weather tacti-
cal fighters. It was also the first iner-
tial navigation system selected for use
in manned aircraft by the U.5. Air
Force. Additional systems have now
been shipped, and substantial quanti-
ties will follow during the months to
come. Litton's ability to accomplish
quick-reaction delivery of this order of
brevity on a system as sophisticated
and complex as the LN-12A is attribut-
able to nearly a decade of pioneering
effort in the design and manufacture
of more than one thousand inertial
navigation systems. As a result, Litton

had several proven inertial systems
already in production at the time
requirements for the F-4C were publi-
cized. Because of its background,
Litton was also able to rapidly marshal
the people, facilities, and technology
required to commit the system to pro-
duction almost immediately. Fast
reactiontimeand productiontype com-
ponents will mean low program costs,
not only for the system, but also for all
associated test and support equip-
ment and services, For complete infor-
mation on Litton capabilities in the
engineering and production of inertial
navigation and flight management
systems, write: Marketing Director,
§500 Canoga Avenue, Woodland Hills,
California, or telephone: 346-4040.

[BLITTON SYSTEMS, INC.
GUIDANCE & CONTROL SYSTEMS DIVISION

THE WORLD'S LARGEST PRODUCER OF INERTIAL
NAVIGATION SYSTEMS FOR MANNED AIRCRAFT




MILITARY ‘STICK TIME' IN SPACE

Left, Titan Il-boosted Gemini capsule nears
end of powered flight far above earth. After
booster falls away, two men in eapsule (fore-
ground, in drawing aborve) will attempt to
rendeevous with Air Foree Agena stage previ-
ounsly fired into orbit. Projeet will prove ount
rendezvons techniques for moon program.

CONTINUED

unmistakable, acceptable peace has been maintained.
For example, in the eleven years since the commitment
of US forees to the defense of NATO territory, not
one inch of Western Europe has been lost to Commu-
nist control. A more recent example was the Cuban
situation. Our existing, ready military capabilities per-
mitted the execution of the President’s decision to take
serious action to prevent the Soviet Union from obtain-
ing a position in Cuba which eould threaten the se-
curity of the United States. Technical knowledge
could not have done this: Ready military capabilities
were required. Fortunately, the United States had the
needed military capabilities at hand ready for instant
action,

In respect to space, we have not yet attained the
flexible military capability for which we strive. We
are living in an age of so-called exploding technology,
but new capabilities are still not attained quickly. We
are concerned, for example, about the lead time nec-
essary to develop a defense against a possible threat
from space which is now unforeseen. This lead time
is usually a matter of vears; it is a key reason we seek
urgently to attain maximum knowledge, experience,
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and flexibility through our military space program,

It is axiomatic that we will learn the military mean-
ing of space in one of two ways: Either through ex-
ploring the military potentials of space ourselves or
by observing demonstrations made by our enemies. In
the latter case, it could be too late to make use of our
dangerously acquired understanding.

History records that an acceptable peace in any
medium has been maintained only through the exist-
ence of ready military strength applicable to that
medium, Unfortunately, it also records that every
medium affording military possibilities has been used
for military purposes.

Accordingly, it is the Air Force’s objective to de-
velop military capabilities applicable in space which
(1) strengthen the general defense posture of the
United States, and (2) protect the specific interests
of the nation in the space region.

The military space program should develop a broad
range of capabilities to operate effectively in this new
medium. Greater knowledge of the military possibili-
ties afforded by space should be gained; military

(Continued on following page)
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MILITARY ‘STICK TIME' IN SPACE
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CONTIMNUED

equipment designed to deal with these possibilities
should be developed; experience in the application
and control of space-oriented military capabilities
should be achieved. All of these fundamentals should
be advanced at a rate consistent with the fact that the
time of a space-based challenge to the security of the
United States is unpredictable.

The various elements of the proposed Air Force
space program would combine to form a stream of
advance toward useful military capabilities in space,
some of which can be realized almost immediately,
others being dependent upon further technological
progress.

Region of Concern

In general, the military interest in space at this
time is within the region bounded by the stationary
orbit: The Air Force Five-Year Space Program seeks
capabilities within this sphere.

We wish to learn to operate, on an effective and
economical basis, both manned and unmanned sys-
tems within the near-earth environment. Operational
systems to meet some requirements, such as communi-
cations, will extend out to synchronous orbital dis-
tances, and we will be concerned with the possibilities
of even deeper space environment. However, our prin-
cipal interest is focused on ensuring that the near-
earth environment is not dominated by a hostile power.

The Air Force Space Program

Over the next five years, the Air Force has proposed
efforts toward two objectives:

e To augment, by use of space systems, the exist-
ing military capabilities of United States terrestrial
forces.

e To develop a military patrol capability for the
protection of United States interests in space.

A word on each of these, First:

Augmentation:

By use of space devices, we expect to enhance the
capabilities of the earth-based defense posture of the
United States. For example,

e Space-based communications can improve the re-
liability and scope of command-and-control systems;

e Surveillance of atmospheric weather from space
can provide information regarding cloud conditions in
target and refueling areas;

e Space systems may furnish a means of active
defense against ballistic missiles and of

e Warning that a missile attack is under way.

And about our second objective:

Military Patrol:

The term “military patrol” refers broadly to an
ahility to determine at all times what is happening in
near space, whether there is a threat present, and to
deal with it if necessary. Military patrol capabilities
for the space region could provide on-call protection
for US space activities, both scientific and military, in
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event of hostile enemy actions in the space region. This
objective includes:

e An improved detection and tracking system.

® A means of inspecting unidentified space devices.

e A means of disabling hostile satellites, if this
should be required in the national interest.

e Lastly, a system for continually monitoring such
space phenomena as radiation and solar flares; the
latter being essential for prolonged space operations.

Technical Building Blocks

The Air Force Space Program also includes elements
which form the basic R&D building blocks for a mili-
tary man-in-space program. Key elements of this group
already in development are: the Titan III launching
systems, Dyna-Soar, and Air Force participation in the
Gemini program. In this connection, I think I made it
clear that the NASA /DoD agreement of this January
on a joint Gemini program was most certainly wel-
comed by the Air Force. Another key element we pro-
pose is a military test space station. The technologies
represented by Gemini, a military test space station,
Dyna-Soar, and Titan III are fundamental to any
future manned military space capability.

The aforementioned portions of the Air Force space
program have primarily considered short-term objec-
tives; however, there are other efforts which must be
pursued now to advance basic technological disciplines
if future objectives are to be realized. These efforts in-
volve such subjects as advanced air-breathing propul-
sion, electromagnetic warfare and countermeasures
equipment, possible space weaponry, space applica-
tions of nuclear power, basic research, and studies and
analyses aimed at finding solutions to military prob-
lems through the use of space systems. We are work-
ing very closely with NASA on certain of these tech-
nological efforts. As an example, NASA and the Air
Force reached agreement this past fall on a joint two-
year program of hypersonic research; such research
can contribute much to the aerospace plane concept
the Air Force is pursuing. The hypersonic research
program includes aerodynamics, propulsion, structures,
and materials. We know that joint endeavors such as
this one will contribute significantly to the achieve-
ment of the necessary technical basis for broader space
activity, and thereby can assist us in attaining military
space capabilities. . ..

The military space program we have proposed
would be expensive, and it involves expenditures sub-
stantially beyond the current level of military space
effort. Although it includes a number of projects that
are now under way, it also includes others, some of
which may involve considerable R&D technical diffi-
culties.

Nonetheless, I consider the program a prudent one
in a dangerous world. If we are to ensure that peace
is maintained in the space region, the United States
must acquire a range of military capabilities in that
region. We should do this with deliberate speed, since
we do not know and cannot predict the time of need.
—Exp
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Secott put the LIFEGUARD on the
Mercury Spacecraft

The twa-stage Scott regulator used to support the reac-
tion controls system of the Mercury spacecraft plaved
an important role in helping Astronaut John Glenn sue-
cessfully complete his historic mission and return safely
to earth.

Scott’s part in NASA’s Project Mercury and the
McDonnell spacecraft is indicative of the esteem prime
contractors hold for Scott products. This reputation for
quality, precision, and reliability has earned Scott a

leading position in helping win the race for space, Scott
leads the way, too, in the development of environmental
control and life support systems for many of today's
advanced aircraft and weapons systems,

Find out how Scott can help you meet the challenge in
the air and in the space beyond. Send for vour copy of
the free booklet: “Preparing for Tomorrow—DProducing
on Schedule Today.”

SCOTT AVIATION CORPORATION

DEPT. G-43, LANCASTER, NEW YORK

Export: Southern Qxygen Compasy, 3 West 571k Streel, Mew York 19, Mew Yook
West Coast Office: Fullon-Ventura Building, 13273 Ventura Biwvd., Studio Gity, Califosnia
Great Britain Afiliate: The Walter Kidde Company, Lid,




With Dyna-Soar and Titan Il being reevaluated in the

doleful manner that so often presages cutback or

cancellation, the future of the military space program

is fuzzy, lacking even ‘commonality’ of view in the

Pentagon. Bits and pieces are being worked on, but

no one’s putting together the parts. There are ...

BUILDING BLOCKS
... BUT NO BUILDING

By J. S. Butz, Jr.

TECHNICAL EDITOR, AIR FORCE/SPACE DIGEST

Wasameron, D, C., Marcu 18

YNA-SOAR’s future, at this writing, is in the hands

D of Secretary McNamara, who says he'll make a

decision within “the next several weeks.” On

this decision rides a good deal more than just another
space project.

On it will depend any real hope of building an
operational US space force by 1968 and probably
even by 1973 or later.

Congressional testimony strongly indicates that the
outcome of the Dyna-Soar decision will carry with it
the fate of virtually all of the key points in the
Air Force's basic eoncepts and requirements for an
operational space force.

Logic, experience, and dozens of studies clearly
indicate that effective military space operations must
be conducted 1’t|m‘lg the same lines as current opera-
tions in the atmosphere. Space systems must be able
to respond almost instantaneously to a threat, able
to operate on an all-weather, twenty-four-hour basis,
able to function repetitively with the least amount
of down time for servicing. Meanwhile, costs must
be kept as low as possible, reusing expensive equip-
ment to the maximum,

Space vehicles to date have not begun to meet all
these requirements. Rather, they have featured known
launch times and throwaway systems. Purely scien-
tific space systems will likely continue in this direc-
tion. It would raise their cost unduly to aim for much
else.
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With the unique military requirement in view, the
Air Force has pushed hard for two key vehicles, the
Dyna-Soar vehicle and the Titan III booster, with the
idea that they would form the backbone of any effec-
tive operational system during the 1966 to 1970
period.

Dyna-Soar has two unique advantages over any
existing space wvehicle—including Gemini. First, its
internal volume is relatively high, and it thus can
carry inside the reentry body a substantial load of
the electronic and mechanical equipment and power
supplies needed for military activities. In contrast,
the Gemini’s volume is limited, and it can be made
to perform a military job in orbit only by attaching
a large adapter section to the reentry capsule, The
equipment in the adapter section must either be
thrown away on each flight, or be wrapped in a re-
entry shield. This last solution would cause operational
cost to go up quickly because of the extra weight, be-
eause of the recovery forces needed to locate the cap-
sule, and because of the extensive refurbishment and
checkout of its equipment before the next flight. As an
operational military test vehicle, Gemini just doesn’t
pass the cost-effectiveness hurdle.

Dyna-Soar’s second great military advantage is
its ability to maneuver widely in the atmosphere dur-
ing reentry. It can stretch or cut a glide to any desired
landing spot in an area 6,000 miles long. More impor-
tant, it can turn to reach a point 1,500 miles to either
side of its flight path. By comparison, the Gemini's
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A Dyna-Soar glider equipped to perform the satellite inspee-
tor mission is shown above in an artist’s conceplion closing
with an unidentified space wvehicle. The equipment bay is
open and a sensor module has been extended. During this
first phase of the interception, various sensors are used 1o
observe the unidentified vehicle and to check any signals
that it might be transmitting or receiving, Later phases of
this mission eall for possibly boarding and/or disabling
hostile vehicles, Air Foree studies show that a human crew

“footprint,” or maneuvering latitude, is only 1,000
miles long, and its key lateral turning range is only
150 miles to each side. This means that Gemini can
return to a given landing area during only a small
fraction of time during a given number of orbits.
Dynasoar can come down on a given spot during a
much larger percentage of its time in orbit. And it is
likely that further development can raise the lift/drag
ratio of glider reentry vehicles, so that this percentage
can be raised significantly. This growth factor is
lacking in Gemini-type capsules. The tactical useful-
ness of any orbital vehicle will hinge largely on its
maneuverability in space and during reentry. Any
vehicle which cannot change orbits rapidly or leave
space on short notice will be highly vulnerable.

The Air Force wants to participate in the Gemini
program primarily to get “stick time” in space, to
begin testing men and equipment in 1964, before the
Dyna-Soar would be ready for its first manned flight
in mid-1965. Gemini was not considered competitive
with Dyna-Soar, nor as a replacement for it. This view
was echoed by Dr. Lawrence L. Kavanau, Special
Assistant to Dr. Harold Brown, Director of Defense
Research and Engineering, when Dr. Kavanau told
Congress two months ago that “, . . the X-20 [Dyna-
Soar] and Gemini projects are not duplicative,” while
pointing out that continuing both projects would mean
very high costs.

In his lengthy military posture testimony before
the House Armed Services Committee in February,
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aboard the interceptor vehicle ean materially broaden the
possible action that can be taken against hostile satellites,
will lower over-all vehicle weight o accomplish complex
missions, and will improve reliability. The large adapter
section, mostly containing fuel to operate on-hoard power
systems and the mancavering rocket, will remain attached
te the back end of the glider until it begins reentry. Most
of the devices necessary to inspeet and disable hostile satel-
lites can be carried in the reentry glider and can be rensed.

Secretary of Defense McNamara contradicted the Air
Force completely and Dr. Kavanau partially. He said,
“In any event Gemini is a competitive development
with Dyna-Soar in the sense that each [is] designed
to provide low-earth-orbit manned flight with con-
trolled reentry. Dyna-Soar does it one way with flex-
ibility and Gemini does it another. . . . T guess that
we will find that Gemini has a greater military poten-
tial for us even though it is a rather ill-defined military
potential, than does the Dyna-Soar and, moreover, it
will be available much sooner than the Dyna-Soar. . . .
The real question is what do we have when we finish
it [Dyna-Soar].” Obviously, he got an answer on his
recent visit to the Boeing plant, an answer that has
caused him to take a second look at the project.

Air Force interest in Titan III has rested primarily
on the fact that its solid-propellant first stage and
storable-liquid upper stages allow it to be launched
at short notice. The second argument for the Titan IT1
is that it will cut launch costs down to about $400
per pound compared to 3800 per pound for NASA's
Saturn C-1. However, this wasn't a primary considera-
tion because the Saturn C-5 (now called Saturn V),
the Apollo moon rocket, has a much larger payload
and apparently will get launch costs down to about
$300 per pound. In addition, NASA operational phi-
losaphy is moving toward a few launches each year
of very large vehicles, with orbital payloads in the
200,000- to 1,000,000-pound range. This is considered

(Continued on page 61)
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Space building blocks fall generally into nine major
areas. as follows:

e Launch Vehicles. Work is currently in progress on
Titan III, and development has begun on large experi-
mental solid-propellant boosters, 156 and 260 inches in
diameter. Funds for a five-year developmental and test
program on these wery large engines have been pro-
gramed. The Air Force also is interested in the nuclear
rocket program and is putting about $19 million this
year into its continuing studies on the Aerospace Plane
or the advanced hypersonic airplane, as it is now being
called.

® Space Propulsion and Power. Considerable progress
is being made with throttleable, fairly-high-thrust, liquid-
rocket engines which can be kept in an operable condi-
tion for very long times in the space environment. They
are needed to give space vehicles of all tvpes maneuver-
ability, the ability to change orbits widely and rapidly.
Fuel-stingy, low-thrust ion engines to keep station and
make slow orbit changes are in the experimental stage.
Small nuclear powerplants to provide long-term auxiliary
power aboard space vehicles are being developed jointly
by the USAF, NASA, and AEC. Solar-heated auxiliary
power units also are under advanced study.

e Space Weapons., A variety of space weapons are be-
ing looked at. Some which have been mentioned pub-
licly are: pellets accelerated by high-explosive charges,
“focused” nuclear weapons of relatively small vield, elec-
tronie countermeasures gear, and electronic counter-count-
ermeasures equipment. Lasers are in an early experi-
mental stage. No one yet atiributes any revolutionary
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gualities to them, but interest is high enough to keep sup-
port at a very high level.

* Bioastronautics. This probably is the weakest area
in the entire US space program, civil or military. Little
building has been done on a solid foundation of excellence
in aviation medicine and the demonstrated ability to use
animals as test subjects in space. Many fundamental ques-
tions about the effects of the space environment on all
levels of organisms remain unanswered even though the
US has had the ability to find answers for more than two
vears, as bioastronautics organizational bickering has
brought the whole effort near a standstill. A long list of
questions about the effects of prolonged weightlessness and
other aspects of the new environment on humans can
only be answered through the operation of a space sta-
tion. Yet no such station is planned today by either NASA
or the Defense Department.

MNASA is ahead of DoD in one important aspect; top
officials in the space agency have no questions about the
future of man in space. In discussing the lessons of Project
Mercury, D. Brainerd Holmes, NASA's Director, Office of
Manned Space Flight, has said, “Perhaps most important
of all, we have learned that man can materially contribute
to the exploration of space, He can enhance systems re-
linhility through his eapabilities as an engineer and test
pilot. . . .” After John Glenn's three orbits last year NASA
reports were more explicit, with statements such as: "By
giving man a major role in systems operation, as in air-
craft practice, the most rapid and efficient attainment of
advanced missions will be possible; manual corrective
measures [by Glenn] can be extrapolated to the design
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and operational philosophy for highly complex multistage
missions of the future. It is clear that man must play an
integral role.” The flights of Carpenter and Schirra have
strengthened the case, and many space agency engineers
want to give the Astronauts manual control of boosters as
well as spacecraft.

DoD’s Dr. Lawrence Kavanau (sce page 57) has told
Congress, “The subject of man's usefulness in space op-
erations for military applications has been controversial,
to say the least. . . . Our early thoughts—many of them
still prevalent in many quarters—were that there was
nothing man could do in space that could not be done
automatically, reliably, over long periods.”

® Rendezvous and Docking. In mid-1964, demonstra-
tions of rendezveus and docking and all basic aspects of
orbital operations are scheduled to be demonstrated in
NASA-Air Force flights in Gemini, Launch at a precise
time, midcourse flight-path correction during the ascent,
much like the vectoring of an air defense fighter, termin-
al guidance and control as the two vehicles approach each
other, the final docking maneuver, and the ability of crew-
men to operate effectively outside their spacecraft are
the basic ingredients of orbital operations. Studies so far
indicate that all phases can be handled.

¢ Reentry, Recovery, and Landing. Successful tactical
operations in space during a conflict would depend heavily
upon the ability of spacecraft to enter and leave space near
the earth very quickly. The ability to maneuver widely in the
atmosphere is essential if a vehicle is to leave low orbit and
return to its base on short notice. The Dyna-Soar is by
far the best reentry vehicle on the horizon in this respect.

® Communications. Instantaneous, secure, and reliable
communications are vital today for a sound strategic war
posture, and they will be equally important if space forces
become operational. Requirements for higher message
volume and greater transmission distance and probably
higher reliability will be placed on space systems. As a
result studies of radio and radar equipment are being
angmented with investigations of infrared, maser, and laser
systems. Good progress is reported in all areas of these
investigations.

® Ground Facilities. Ground control, tracking net-
works, large computer facilities for programing and con-
trolling launch, flight and reentry operations are basie
parts of the ground system needed to support military
space operations and to keep tab on foreign vehicles. A
good start has been made in this area, but continual im-
provement apparently is needed if the US is going to be
able to handle the job even if the volume of space traffic
does not increase any faster than it has in the past couple of
years. Dispersed launch sites and landing fields would be
essential for military operations., The vulnerability of a
single launch facility such as the one at Cape Canaveral
would be unacceptable.

® Understanding the Environment. This is a vital con-
tinuing process, and good progress is being made, The Air
Force in its Discoverer satellite series has contributed
important basic data as has NASA, primarily through ac-
tivities at Goddard Research Center. Much work stll must
be done before solar flares, the Van Allen radiation belts,
the incidence and effect of meteorvids, and the peculiari-
ties of the upper atmosphere are understood.—J. s. B, R
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Decision-Making: Logistics Support... What, Where, When?

Centuries ago the critical factor in logistics
support was providing basic supplies—
food, armaments, raw materials for simple
industries. A few decades ago, carrying
capacity—sea and land transportation—
ruled as the decisive element. Within the
last decade, a new critical element in
logistics support has emerged. It has been
created by the complex, interfacing gov-
ernmental, industrial and military structure
of today. This new factar is up-to-the-
minute information—gathered from afar,
varied in content, immense in volume.

To help provide and control this flow of
information, SDC scientists, and engineers

have helped create a new technology: in-
formation systems which aid managers in
determining the “what, where and when"
of logistics support for world-wide and
continental activities and forces.

In developing these systems which pro-
vide Information processing assistance,
SDC scientists and engineers have evolved
an interdisciplinary approach. Teams of
operations research scientists, engineers,
computer programmers and human factors
scientists work together in these major
system development steps: analyzing the
system, synthesizing the system, instruct-
ing computers within the system, training

the system, evaluating the system—and
helping adapt the system to the changing
needs of jls users.

Scientists and engineers interested in foin-
ing this growing field are invited to wrile
Dr. H. H. Best, SDC, 2423 Colorado Ave.,
Santa Monica, California. Positions are
open at SDC facilities in 5anta Monica;
Washington, D.C.; Lexington, Massachu-
setts; Paramus, New Jersey; Dayton, Ohio.
“An equal opportunity employer”

/e SDC

System Development Corporation




BUILDING BLOCKS

CONTINUED

to be much more economical for their purposes than
the military plan of launching many smaller payloads
(around 25,000 pounds each) on a repetitive basis.

Mr. McNamara told the Congress ©, . . this project
[Titan I1I] is justified primarily as a cost-savings pro-
gram; its continued development will depend upon
the achievement of the cost objectives.”

The Dyna-Soar decision, thus, will probably indi-
cate the future of Titan III. Dyna-Soar is the only
major space-vehicle program tied directly to the
Titan III. Both NASA and the Air Force can per-
form any testing or space exploration jobs with the
Saturn C-1 just as well as with the Titan III. Pay-
load launch eosts would be higher with the C-1, but
a sizable over-all savings could be made by canceling
the Titan III development, which Mr. MeNamara
estimates as an $800 million to $900 million program.
Simple arithmetic shows that, under the best circum-
stances, about eighty Titan IIT launches, sending
around 2,000,000 pounds into orbit, would be needed
before the Titan IIT could show any total savings over
the Saturn C-1. The Saturn C-1 is about two years
ahead of the Titan IIT and shows signs of being a
good performer.

Titan II1 and Dyna-Soar together represent the
basic equipment for the foundation of an operational
military space force. Without them, if such a force
should ever be needed, it would be necessary to start
over to build a basic orbital reentry vehicle and a
basic booster.

Perhaps even more important are the long-range
implications of Dyna-Soar which have not been spelled
out by DoD to the Congress thus far. Dyna-Soar is
unique in one vital way, It has wings designed to
operate in the atmosphere at speeds up to 18,000 mph.
If the X-15, with its 4.000-mph speed, was important
—and no one has denied this—then Dyna-Soar is
doubly so. The new technology of materials, aero-
dynamic design, and manufacturing techniques de-
veloped for Dyna-Soar is advanced far beyvond X-15
knowledge, and it could reshape the future of aero-
space development. If Dyna-Sear doesn’t fly, some
future flight test program will have to prove out the
new technology so that it can safely be applied to
the design of operational vehicles.

The main heneficiaries of Dyna-Soar “hot-wing”
technology would be the aerospace plane and various
tvpes of recoverable boosters now being studied by
both the Air Force and NASA. These show promise
of fundamentally altering the economics of spaceflight.
Most of the designs under study have hot wings. They
will be able to cruise at hypersonic speeds, send pay-
loads into orbit, and return to the launch site. Hope-
fully, they could be launched many times to bring
the cost per pound of payload into orbit down to the
neighborhood of $10 a pound or less. In some studies
the vehicles are called hypersonic-cruise airplanes, in
others rocket airplanes, or aerospace planes, or air-
breathing boosters, but regardless of name or power-
plant, an efficient recoverable booster will need hot
Wings.

Dyna-Soar would substantially hasten the day when
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Dyna-Soar atop a Titan [1I-C booster is shown ready for a
dawn launch from Cape Canaveral in the artist’s conception
above, On early R&D flights the Dyna-Soar will skim the
top of the atmosphere, and begin its reentry over the West-
ern Pacifie, gliding to a dead-stick landing at Edwards AFB.

such economical vehicles can be built, when the cost
of operating a military space force would begin to
equal the cost of operating SAC today. It is hard to
quarrel with the statement by Herman H. Koelle,
Director of Future Projects at NASA’s Marshall Space
Flight Center, in the November 1962 Astronautics:

“It is . . . quite clear that the nation that manages
to decrease the specific transportation cost most
rapidly will be the unchallenged leader in space ex-
ploration and spacepower.” To delay the technology
of the hot wing and to cancel an experimental glider
which could prove it in flight is dangerous and fal-
lacious economy.

Pentagon space policy as defined in Mr Me-
Namara’s posture hearings testimony does not clear-
ly recognize a foreseeable need for an operational
space force. Mr. McNamara put it this way: “Speak-
ing broadly, approximately half of our space effort is
directed to relatively well recognized and understood
military requirements, such as satellite communica-
tions and navigation systems. The balance of our
efforts, however, is aimed at creating a broad base of
new technology, devices, and even systems for possible
future applications.”

If the Administration has no specific plan to create a
space foree beyond passive support svstems such as
communications and the like, it must believe that a
space force will not be needed during the next five to
eight years. The assumption must be that the Soviets
could not or would not put weapons in space which
could tip the strategic balance of power.

This assumption would seem to rest on shaky
ground—militarily, technically, and historically,

The most rudimentary space weapon is the orbiting
bomb, It is about the only one that can be described
in detail today and for which the technology clearly
is available. However, even a cursory look shows that
conceivably it could be more of a threat to US security
than Soviet ICBMs.

Essentially, an orbiting bomb is an intercontinental
missile which is already halfway to its target at the

{Continued on following page)
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Large wind-tunnel model of the Titan 11I-C is readied for
testing in transonic tunnel at Cornell Aeronautical Labora-
tory (belme). Assembly and checkout of Titan [II booster
will take place in a building 215 feet high at Cape Canaveral
(sketch abore). Little checkout will be needed on the pad.

time of launch. Its delivery time would be half that
of an ICBM, or about fifteen minutes, if the weapon
is popped out of orbit with a small rocket and glides
to its target. To be effective the warhead would need
to be maneuverable, with a terminal guidance-and-
control system. Terminal guidance systems are within
the state of the art and maneuvering power can be
provided by either small rockets or by shaping the
reentry heat shield to produce aerodynamic lift.

Cutting the flight time of an enemy ICBM in half
undoubtedly would cause added troubles for any
ground-based antimissile defense this nation succeeds
in getting into operation. However, it is possible for
an orbiting bomb to be much more dangerous than
the glide type just described. It is possible to place
very large vield devices in orbit which have virtually
an instantaneous delivery time. Detonated at orbital
altitude such a weapon could set fire to a large part
of the United States (see “Space Technology: Today's
Tool for Controlled Peace,” page 106).

Militarily, such a weapon would have appeal for
a nation which is temporarily behind in the strategic
weapon numbers race. One large orbiting bomb could
match many score ICBMs in destructive power. Such
a weapon could provide “instant parity” for an ag-
gressor. In a stalemate situation it could provide “in-
stant superiority.”

Psychologically, an orbiting bomb would be an
instrument for nuclear blackmail.

Technically, the Soviets have already demonstrated
that thev can handle most of the tasks involved in
putting a big bomb in orbit. Nuclear experts agree
that a nation which can detonate a sixty-megaton de-
vice, as the Russians have, can also build one of much
greater yield in the class described. There are no
doubts that Soviet rockets can put 15,000 pounds in
orbit, or about the excellence of their guidance, or
the fact that they can handle the precise operation
of bringing two vehicles into an orbital rendezvous
ready for docking. The only two missing links are
demonstrations of actual docking and of Cosmonauts
working on the outside of their spacecraft. Studies in-
dicate that these missing links are the easiest to meet
of all the requirements for “orbital operations.” Orbital
operations will be required to maintain a space station
and would be a vital element in the erection and
maintenance of orbiting weapons. Periodic human
inspection and repair of such a weapon would seem
an absolute requirement for the protection of the
DWNETS.

Recent history leaves little uncertainty about the
prospect that the Soviets will put all the pressure on
the US they believe they can get away with, Crises
have come in endless succession since World War 11,
and the latest one in Cuba leaves no doubt that
Russia’s boldness and its constant probing for Western
weakness survived Stalin’s death. Putting weapons in
space, especially if unopposed, fits in with this phi-
losophy so well that this course may be inevitable.

Yet, all US space systems, beyond unmanned com-
munication, navigation, reconnaissance, and weather

{Continued on page 63)
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Faker.

ntrol throughout its entire flight. Attracts all operational
missiles, including heat-secking types. Is it an enemy bomber? Or is it the RP-78? It's hard to tell the difference,

NORTHROP VENTURA
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20/20 TRACKING VISION

Let’s look at it this way. In space exploration 20/20
vision of instrumentation and tracking radar is a must.
Advanced parametric amplifiers developed by Sperry
will reduce minimum discernible target size and up the
range of radar systems.

In tests conducted in major military radars, Sperry-
designed solid state parametric amplifier systems
produced excellent stability and optimum system per-
formance far beyond normal...and at reasonable cost,
Furthermore, Sperry has solved cryogenic cooling
problems to achieve ultra low noise figures.

The Sperry Model D6ICI is a non-degenerate C-
band parametric amplifier designed to meet military
specifications. A temperature-controlled model of this
amplifier was recently incorporated into a military
radar system requiring extreme stability and low

per day for temperature changes from -20° to +150°F,
were realized.

When incorporated as a complete subsystem, with
ferrite circulators to divert the signal path when
desired, amplifiers provide an effective, practical tech-
nique for improving system performance at economics
heretofore unobtainable . . . and with fail-safe relia-
bility features.

Optimum radar system operations can be achieved
in single as well as multi-channel amplifier configura-
tions as a result of extensive research and development
at Sperry over the past five years,

Why not investigate improvements attainable in your
radar using Sperry’s extremely low noise, high reliability
parametric amplifiers?

Write or call for complete information on inte-

noise figure—gain changes of less than 0.5 db EF[HHY grated packaging for your radar application.

DIVISION OF SPERRY RAND CORFORATION SPERRY MICROWAVE ELECTRONICS COMPANY

Balid State Devices and Materials « Microwave Subsystams ¢ Microwave Components and Antennas * Microline = Radar Test Sats * Systems Ingtrumantation

CLEARWATER, FLORIDA



BUILDING BLOCKS

CONTINUED

satellites, are in the technology building-block stage
as described by Mr. McNamara.

The satellite inspector project is in this category,
and Mr. McNamara discusses it and the threat it
would operate against as follows: “ . . attack from
enemy satellites is not a very likely threat for the im-
mediate future, [but] it is a possibility and we must
develop the necessary techniques and equipment now
so that we can quickly provide a defense if the need
ever should arise.” Here again, the final decision on
Dyna-Soar will provide a reliable weather vane for
future activity in this area.

Dr. Kavanau has described this development pro-
gram in more detail. He says that the “basic element”
in this system, a means of detecting and tracking
satellites, has been available for some time in the
NORAD SPADATS system.

Originally, the idea was to put the interceptor
vehicle into the same orbital plane with its target.
Now a more sophisticated approach has been selected,
and the program, says Dr. Kavanau, has been “ . . re-
oriented . . . as a longer term effort to continue to ad-
vance the basic technology and operational concepts
while other alternatives, such as. for example, direct,
crossing-course intercept, are more fully explored
and developed.”

The propulsion systems for maneuver, power for
internal equipment, sensors for inspecting unidentified
satellites, the means for disabling a hostile vehicle,
and all the other items needed for a satellite defense
vehicle are in the technology building stage. In DoD
parlance they are among the building blocks that
could be turned into a system on short notice.

There can be no argument that building blocks
are vital to any future space program. Any future
system would draw on technical developments in
virtually all of the building-block areas.

But the building-block philosophy takes only the
first of two essential steps toward creating a military
capability. Training personnel and gaining operational
experience is just as important and time consuming
as preparing the technology (see page 46).

In the final analysis the argument over the adequacy
of the US military space program comes down to the
question of lead times. The Administration position
again has been spelled out by Dr. Kavanau. He says:
“Only in this way [preparing building blocks] can we
offset the handicap for development lead times which
can be as great as five or ten years—or longer for a
useful operational system.” His implication is that the
building blocks can be put together to form a vehicle
system and placed in operation in remarkably short
time, less than the five-plus years it took to get an
Atlas squadron in operation after the go-ahead was
first given. Few familiar with the ICBM programs be-
lieve that this can be done.

In the case of the Atlas most of the building blocks
were in an advanced state when the program got the
green light. Technology had to be improved in some
ways to make the program successful, but the basic
engines, guidance system, controls, ete., either had
been under development for other systems or the con-
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cept had been thoroughly proven through extensive
applied-research programs.

The analogy with the military space program, while
not perfect, is striking. All the ballistic missile pro-
gram needed was a top-level management decision to
go ahead, coupled with the resources to do the job,
a streamlined, red-tape-cutting management setup at
the working level, and a timetable. If this had not been
done the ballistic missile program would be only just
now reaching an operational capability.

The Eisenhower Administration’s speedup of the
ICBM was sparked by the urgent report of the von
Neumann Committee in February 1954, only four
months after it had been formed by Trevor Gardner.
A report by the House Committee on Government
Operations described the von Neumann conclusions
in the following manner: “More important than the
technical problems of target accuracy, warhead weight,
reentry, guidance, launching time, and base protec-
tion, all of which were considered, the von Neumann
Committee believed that the most urgent and im-
mediate need in the ICBM program was to set up a
new management-development agency for the whole
program . . . the von Neumann Committee put the
time period [for development to an operational state]
at six to eight vears—providing its recommendations
were adopted.”

The sense of the committee’s management recom-
mendations was accepted, and the program, resting
on a firm foundation of building blocks, beat the von
Neumann estimate and got the first Atlas squadron
into operation in a little more than five years. Later
strategic missile programs shaved a bit off this record,
but systems of ICBM complexity generally are ex-
pected to require a four- to five-year development
lead time at best.

Even a rudimentary operational space force is much
more complicated than an ICBM program. Fewer
operating units are involved, but on every other count
a space force would have more severe requirements.
Larger launch vehicles, larger payloads, more ground
facilities, more severe guidance requirements, and
long periods of exploratory and training flights are
just a few. The solid consensus of military men and
engineers is that a truly operational, quick-reaction
time system, eapable of countering hostile action in
space as soon as it begins, will require more develop-
ment time than the ICBM program regardless of the
advanced state of the building blocks from which the
system is formed.

If this is correct, then the US could not have the
first elements of a space force operational until after
1968 and more likely 1970, even if the highest national
priority were affixed today.

The climate today is strongly reminiscent of 1953,
when talk of a “missile gap” first began to be heard.
A concern is developing, in Congress and in the press,
over the possibility of military surprise from space.
This concern reflects military testimony and prominent
scientific opinion which have been increasingly
gloomy over the past two years.

(Continued on following page)
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Unless the Russians stop their manned flights or
stop making them public there is little doubt that the
Administration will receive more and more criticism
in the future, The strong comment after the Popovich
and Nikolayev flights last August can be expected
to grow in response to future Soviet space activities,
The Administration will be aceused, as was the Eisen-
hower Administration, of dragging its feet in failing to
meet a major threat to US security.

The word “gap” will probably be avoided for it has
become somewhat suspect after the bomber and
missile “gaps” failed to materialize.

However, the vital point about the missile gap is
that the Soviets now are credited with the missile
power to wreck the United States. If the Eisenhower
Administration hadn't literally been forced into adopt-
ing a crash ICBM development program, the US
today would be in an extremely critical situation.
There could have been a gap had we not acted—and
strongly.

Without Mr. Eisenhower’s missiles the US position
today would be untenable,

By 1953, the possibility of a missile gap was clear
to a large body of scientists, engineers, and military
officers. Great progress was being made in the US
with large rockets and small hydrogen warheads.
Available intelligence showed that the Russians were
moving rapidly in the same direction. It appeared
possible for both sides to develop a new and perhaps
decisive weapon.

But the Pentagon dragged its feet. Concern in the
military, scientific, and technical communities over-
fowed into congressional hearings and public print.

The result was that, despite much resistance and
protestations over costs and the Soviets’ “inability”
to match such an advanced development, a ecrash
ICBM program was begun. As one Democratic wag
put it, Dwight Eisenhower and Charlie Wilson were
dragged, kicking and screaming, into the nuclear age.

Little more than three vears after the program
commenced, US radar tracked closely spaced Soviet
rocket firings at ICBM ranges. Indications were that
they were well ahead of the US test schedule. Dozens
of large Soviet rockets were tracked at IRBM speeds
each yvear from 1955 on. The launching of Sputniks I
and IT in 1957 left no doubt about the Soviets’ capa-
bility or determination to build an ICBM. There was
no doubt that the Administration’s go-slow policy
would have been fatal if continued.

Now President Kennedv must face up to a much
harder decision. There is growing agitation to begin
the development of an operational US foree which
can control space near the earth. Most who were
disturbed by our reluctance to build the interconti-
nental missile are even more disturbed now by our
reluctance to move ahead militarily in space.

Official reluctance to begin development of a space
force apparently stems from the same factors as the
ICBM reluctance. The first is cost, and this is much
more serious than before, The US will spend, at the
very least, $20 billion to land two men on the moon.
Yet the whole IRBM and ICBM programs—develop-
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ment, production, and deployment—for Thor, Jupiter,
Atlas, Titan, Minuteman, and Polaris will cost only
about twenty-five percent more. Space programs are
vastly more expensive than any activity of the past.
And repetitive military-space operations are more ex-
pensive than the civil expedition variety.

The second factor generally cited against a develop-
ment program is that the basics of such operations
may be within Soviet technical abilities, but they
could never afford them on a continuous basis.

Once again the policy dissenters must seek ways to
make their dissent effective. Military debate over top-
level policy declarations is frowned upon and stifled
more than at any time in the past. Hanson W. Baldwin,
military editor of the New York Times, writing in The
Saturday Evening Post, says, “He [Mr. McNamara]
has downgraded, ignored, bypassed, or overruled the
advice of the Joint Chiefs of Staff. . . . [He] is, first and
foremost, trying to make the armed services speak
‘with one voice’ . . . [which is] dangerous to the con-
tinued development of sound military advice and
effective military leadership.” Charles Wilson also was
painted as an arbitrary Secretary of Defense, but
Charles Wilson did allow a group with the capacity
of the von Neumann Committee to review major ele-
ments of the defense policy. Today, policy review as
well as technical evaluations are handled in-house.
Dr. Harold Brown's Office of Defense Research and
Engineering is DoD’s captive version of the von Neu-
mann Committee.

If advice on crucial matters is not accepted from
the services and is not sought from competent persons
outside of DoD then the only avenue left for dis-
senters is the Congress and the public forum. Public
debate is fraught with innumerable hazards of politics,
technical misunderstanding, and exaggeration. Lately,
public criticism also means stronger reaction from
DoD. For example, Mr. McNamara has characterized
criticism of his policies as “irrational and irresponsible.”

However, public debate remains as an indispensible
bulwark of our system; it has served the nation well
during one major crisis in the age of exploding tech-
nology, and it ean again.

Today, our military space policy still rests officially
on DoD opinion which, as expressed by Mr, Me-
Namara, holds that, . . . attack by enemy satellites is
not a very likely threat for the immediate future; it is
a possibility and we must develop the necessary tech-
niques and equipment now so that we can quickly
provide a defense if the need should ever arise.”

Many competent observers challenge every part of
this statement. They believe the Russians have the
ability to put a bomb in orbit and with it ereate a first-
order crisis that could end with many quarters of the
Woestern alliance favoring some form of accommoda-
tion. Furthermore, there is no “quick” space defense.
If we wait until a threat appears in hardware form
then the advantage passes to the Soviets for several
Years.

A new review, a new von Neumann Committee,
seems to be a must, to determine who is right about
the threat from space.—Exp
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House power for our moon men will come from

an efficient new [uel cell developed by Pratt & Whitney Aireraft for the National

Aeronautics and Space’ Administration’s Manned Spacecraft Center. The fuel
cell will generate life-sustaining electrical power during the Apollo spacecraft’s
round-trip vovage to the moon. Pratt & Whitney Aircraft provides design and

manufacturing leadership in power for many applications, in and out of this world.

Whitney
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From little systems... mighty systems grow

We designed it that way. Each function in the solid-state
46A radio carrier system can be bought as a separate equip-
ment package, so you can start with a small system and keep
adding and adding as requirements expand. Without buying
more equipment than you need.

For example (reading left to right), you can install a 12
channel group that is completely self-contained—expand in
partial or full 12 channel increments up to a 60 channel sys-
tem without supergroup equipment—continue to expand up
to a 120 channel system, once the supergroup equipment is
added—and finally, utilize this equipment in a heavy-duty sys-
tem capable of handling up to 600 channels,

Because of the “one system™ design, light- and heavy-route

terminals working together are always compatible, and since

each uses most of the same basic equipment, spare units are
kept to a minimum. Full synchronization is available, and
most configurations are compatible with WE “L" and carrier
equipment meeting CCITT requirements,

If you need a radio carrier system that can grow . . . or one
that can fill a variety of communications needs . . . we'd like
to tell you more on 46A. Call us for details. Lenkurt Electric
Co., Inc., San Carlos, California. Government Sales Offices:
San Carlos, Calif.,, Washington, D. C., Rome, N. Y., Santa
Monica, Calif.

LENKURT ELECTRIC

Subsidiary of

GENERAL TELEPHONE & ELECTRONICS
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“Suiting-up™ for a practice orbital run i= the nation’s next scheduled earth-
’nferface: circuiting NASA Mercury Astronaul, Air Force Maj. Leroy Gordon Cooper. His
service o NASA is symbaolic of USAF contributions to nonmilitary space program.

The Air Force Contribution
To the NASA Effort

Air Force personnel everywhere

and the members of the Air Force-
industry team who provided so

much of the nation’s present military
missile strength can be proud of

the contributions USAF has made and
continues to make to America’s
nonmilitary space efforts . . .

By William Leavitt

ASSOCIATE EDITOR, AIR FORCE/SPACE DIGEST
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mous contributions to the nation’s on-going non-

military space programs being carried forward
under the banner of the National Aeronautics and
Space Administration will never be recorded with the
exactitude such a chronicle deserves.

The politics of roles and missions, the semantics of
“military” vs. “civilian” technology, and the simple
fact that the “blue suiters” who are providing the
needed support to the civil agency are so busy in their
“interface” billets that they don't have the time to
stop and add up the score have obscured the story.

It's ironic, too, that a sizable segment of Air Force
people not involved with space technology really don't
know the extent to which the Air Force, following
high-level instruction to support the NASA effort vig-
orously, has bolstered the civil ageney’s program.

ITEM: NASA's Project Mercury program, which
has placed three and will soon place a fourth Ameri-
can into orbit, is the lineal descendant of the Air
Force's pre-NASA MISS ( Man-in-Space-Soonest) pro-
gram. MISS, developed in cooperation with the old
National Advisory Committee for Aeronautics (see
“Blueprint for Tomorrow's Spacecrews,” A Force/
Seace Dicest. May 1958), was turmned over virtually in
its entirety to the new civil space agency in late 1958—

(Continued on following page)

I T'S A space-age irony that the US Air Force’s enor-
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CONTRIBUTIONS CONTINUED

in accordance with national policy to focus manned
spaceflight activity in NASA,

ITEM: The vast experience of the US Air Force
in booster research, development, and testing—gained
in the Air Force-industry team operation developed
for the Air Foree ballistic missile programs of the mid-
and late-1950s—has been, since the inception of NASA,
at the service of the civil agency. Air Force-developed
Thors and Atlases have carried the lion's share of
America’s payloads into orbit and into space. In the
case of Project Mercury, the Air Force procured and
man-rated the Atlases earmarked for the manned
flights. The same process will oceur in the Gemini
program, successor to Mercury, in which two Astro-
nauts will attempt to prove out orbital rendezvous and
gain longer-term orbital experience. The Air Force
will procure and man-rate the Titan II booster and the
Agena-stage package that will be used in the rendez-
vous attempts, Also, Air Force personnel are expected
to fly Gemini missions in later flights of the program.
The Titan Il booster being developed currently by
the Air Force also may well find its way into NASA
programs. In both Mercury and Gemini programs, as
well as in such scientific experimentation programs as
NASA's Ranger moon study and Mariner Venus study
program, there are Air Force officers specifically as-
signed to provide required support to NASA.

ITEM: Since the establishment of NASA, the civil
agency's limited force of aerospace-medical personnel
—vitally needed to implement manned spaceflight pro-
grams—has been bolstered by Air Force specialists,
assigned directly to duty with NASA or on temporary
loan. This aid, symbolized by such items as the fact
that the Astronauts’ Hight surgeon was an Air Force
officer, has been of such magnitude that it can fairly
be said that NASA's space-medicine job has been
mostly a “blue-suit” achievement. { When it hasn’t
been Air Force blue, it's been Navy blue; the seagoing
service has also contributed heavily.) Indeed, the
chief of aerospace medicine at NASA is himself an
Air Force officer. And. of course, three of the original
and three of the newest batch of NASA Astronauts
are Air Force officers. Even NASA's space monkeys
have practically all been trained by USAF specialists.

ITEM: In addition to the hundreds of US Air Force
personnel on duty directly with or indirectly con-
tributing to the NASA programs—providing services
ranging from launch to air rescue (see “USAF's Space-
Age Veterans,” page 76 )—the Air Force Systems Com-
mand has a full staff of top officers. Headed hy Maij.
Gen. Osmond J. Ritland, former commander of the Air
Force Space Systems Division, they are working with
NASA with the assigned mission of supporting NASA
manned spaceflight operations.

ITEM: Air Force Assistant Secretary for Research
and Development, Dr. Brockway McMillan, and the
Commander of the Air Force Systems Command, Gen,

(Continued on page 72)

Soon to enter service as booster for NASAs two-man Gemini
orbital rendezvons program, successor to Project Mercury
and prelude 1o NASA Projecet Apollo moon-landing program,
is the Air Force-developed Titan 11, shown here lifting off.
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PHOTO COURTESY MARTIN-MARIETTA CORF, PERSHING MISSILE SYSTEM PRIME CONTRACTOR.

Hold...erect...fire!

Within minutes, this highly maneuver-
able erector-launcher can place a Per-
shing Missile in its flight path.

ELGMT (Erector-Launcher, Guided Mis-
sile, Transportable) is produced for the
Army by Unidynamics, a division of
Universal Match Corporation. The erector-
launcher serves as loading and assembly
platform. It stows and supports the mis-
sile during transit. ELGMT also aligns

@VNAMICS

UMC'S GOVERNMENT PRODUCTS GROUP COMSISTS OF UNIDYNAMICS, A DIVISION, AND REFLECTOME ELECTROMICS, INC.,

Pershing with the target azimuth and
provides accurate support during check-
out and launch.

ELGMT is the latest example of Uni-
dynamics' demonstrated capability in
providing advanced weapons handling
and launching systems. For more than
a decade, the Division has made signifi-
cant contributions in this area for such
missiles as TARTAR, TALOS, and TER-

& DIVISION OF

RIER, and recently designed, developed
and produced a unique launching system
for the ASROC. In addition, the Division
has designed and built a variety of ship-
board weapon handling equipments.

Full information is available on Uni-
dynamics' comprehensive experience
and capabilities. Write Dept. AF-1 for a
copy of the special brochure, “Weapon
Launchers and Handling Equipment”.

UNIVERSAL MATCH CORPORATION

472 PAUL AVENUE »

§T. LOUIS 385, MISSOURI

A SUBSIDIARY.
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Bernard A. Schriever, are members of the newly estab-
lished top-level Gemini Program Planning Board (see
also “Speaking of Space,” March 63 issue), which was
established in January by agreement of Defense Secre-
tary Robert 5. McNamara and NASA Administrator
James E. Webb to monitor manned spaceflight projects
in near-earth orbits.
o a o

Much water has fallen over the dam since the dimly
recalled early post-World War 11 days when Air Force-
sponsored RAND Corp. thinkers were passing around
proposals for US space satellite programs. Now, seven-
teen yvears later, the country is embarked on a vastly
expensive race for the moon, bossed by NASA, an
agency that did not even exist in its present high-

USAF aerospace medieal szkills have backed up NASA
manned spaceflight effort sinee its inception. Here Air Force
Surgeon General, Maj, Gen, Oliver K. Niess, views chimpan-
zee being trained at Holloman AFB, N. M.. for orbital
experiments such as the famous flight of Air Foree's Enos,

powered and competent form a mere six years ago.
NASA, child of the old and respected National Ad-
visory Committee for Aeronautics, but a descendant as
different from its ancestor as man is from the creatures
that preceded him on the evolutionary scale, officially
came into existence—implemented by the Space Act
of 1958—in October 1958, by proclamation of T, Keith
Glennan of the Case Institute of Technology, NASA's
first Administrator, The last of the NACA budgets
amounted to some $100 million. The fscal 1964 NASA
budget request, now before Congress, is for some
£5.7 billion—more than fifty times the last of the NACA
budgets—an interesting measure of the financial invest-
ment the country is making in space technology,

The rationale for the foundation of NASA as a
civilian agency devoted to the research, development,
and operation of astronautics for peaceful purposes
that would benefit mankind lay in the Eisenhower Ad-
ministration’s conviction that (1) the world image of
the United States required a purely-for-peace aspect
for its space activities and (2) space technology had
little if any military significance.

72

In writing the Space Act of 1958, Congress gen-
erally went along with this Administration view, and
it is a little-known piece of history that the Space Act
nearly got passed with no mention at all of the pos-
sible defense significance of space developments. It
took some rather fancy footwork by people in impor-
tant congressional staff positions to insert the phrase
in the Space Act that reserves Department of Defense
jurisdiction over space developments having to do with
the defense of the United States. Of such stuff is his-
tory made.

Having gone into business by act of Congress,
NASA, even with its highly competent core of tech-
nical people, most of whom looked back to pleasant
memories of successful cooperation in research and
development with the military services and the aero-
nautical industry, found itself in a not-surprising posi-
tion for an agency with the fantastic assignment of
exploring the cosmos, Beyond the barest of minimums,
it had neither the people, the in-house facilities, nor
the expertise to do the job—even at the relaxed pace
the Eisenhower Administration was willing to accept.
This shortcoming naturally resulted in an expansion
in all these fields, an expansion that is still going on,
and one which has made NASA the fastest-growing
government agency in the country, and, ironically
enough, an agency with far more respect for the poten-
tial military significance of space than the Department
of Defense,

But while this NASA expansion was under way and
while it proceeds now, astronautical jobs had to and
still have to be done. Gaps in in-house NASA know-
how, personnel, and facilities had to be filled.

The gap-filling has been done by the military, from
all three services and notably from the US Air Force
which, long before NASA was born, was already deeply
involved in two of the key activities associated with
space technology: the rocket-booster developments
and aviation (now renamed aerospace ) medicine, The
first basic capability was based on the huge backlog
of Air Force expertise which had been accumulated
during the Air Force ballistic missile program of the
mid- to late-"50s that produced the Thor and Atlas and
later, the Titan and Minuteman weapon systems. The
second was available thanks to the long pioneering
Air Force research effort into the medical aspects of
Hight, dating as far back as 1918 when the Air Force,
then an infant element of the US Army, opened its first
aeromedical research facility at Mineola, L. 1., N. Y.—
progenitor of today’s vast USAF aeromedical complex
at Brooks AFB, Tex.

On the aerospace-medical side, the Air Force con-
tributions have included basic medical concepts for
manned spaceflight, early space-capsule designs and
experiments, weightlessness fights using animals and
later humans dating back to the early 1950s, pioneer-
ing G-stress tests (such as the monumental work of
Air Force Col. John P. Stapp ). All this work has been
fed into NASA programs and has served as a firm base
on which to project present and future NASA manned
spaceflight efforts.

(Continued on page 7T4)
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AMTALO-T4 15 THE FIRST COMPLETE ECM SIMULATOR DELIVERED TQ USAF., PURPOSE 5 TO TRAIM B-52 ELECTRONIC WARFARE OFFICERS,

ECM officer with problems!

This electronic warfare officer is “flying"
a tough mission: radar jamming—shift-
Ing frequency—counter jamming—releas-
ing chaff — changing course. The ECM
officer’s relentless enemy here: punched
cards and magnetic tape. When he steps
out of the B-52 simulator, his instructor
will have a complete and scored report
on his performance.

The T-4 Electronic Countermeasures

(REFLECTONE
L

Simulator was designed, developed and
manufactured for SAC by Reflectone
Electronics, Inc., a subsidiary of Univer-
sal Match Corporation. T-4 provides an
exact replica of the B-52's operational
ECM section. Because the system <an
simulate virtually any RF environment
encountered over any territory, it can be
adapted for training on other current or
projected aircraft.

A SUBSIDIARY OF

&

Reflectone offers an unusual capability
in tactical and strategic training systems.
T-4 is the most recent example. Others
include a complete Defense Systems
simulator for the B-58, and a POLARIS
SUBMARINE navigational system.

Full information is available on Reflec-
tone's engineering and manufacturing
capabilities. Write Dept. AF-2 for a copy
of “New Dimensions in Aircrew Training”.

UNIVERSAL MATCH CORPORATION

REFLECTONE ELECTRONICS, INC. = STAMFORD, CONNECTICUT

UMC'S GOVERNMENT PRODUCTS GROUP COMNSISTS OF UNIDYMAMICS, A DIVISION, AND REFLECTONE ELECTRONICS, INC.. A SUBSIDIARY.
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Launch to resene are among USAF services pro-
vided NASA. Pararescue capability came in handy
for Astronaut Li. Cmde. M. Scont Carpenter, in
May 1962, when contact was lost during reentry.
Air Rescue spotted Astronaut, jumped to his side.

On the hardware side, the Air Force heavily sup-
ports NASA, How heavily is illustrated by the follow-
ing quotation from an unofficial and unclassified memo
on the subject:

“As in the past, the Air Force remains prepared to
provide three main types of support for NASA launch
projects.

“A. Complete program planning and execution, to
include payload development, flight planning, booster
procurement, launch services, on-orbit tracking com-
mand and control, and recovery. . . .

“B. Launch services through injection into a pre-
scribed orbit or a deep-space trajectory as determined
by NASA. In this instance, the Air Force handles the
technical work required to place a NASA pavload
into its experimental environment; thereafter NASA
handles the experiment.

“The Mercury program is a good example of this
type of support. There have been others in the past,
and there are others planned where Air Force support
will take this form.

“C. Development and procurement of standard
booster vehicles and stages. Here the Air Force de-
livers to NASA a suitable propulsion vehicle, with Air
Force responsibility extending generally to delivery at
Cape Canaveral and a continuing availability of tech-
nicians for advice. Standard support by Air Force units
at Cape Canaveral includes: . . . receipt-assembly and
checkout of test vehicles, range instromentation . . .
tracking . . . command and control . . . timing . . .
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Air Foree technicians contribute heavily to the ecivil space ageney’s
tracking network during manned orbital flights. This was the tense
scene at the console at Eglin AFB, Fla., at Tracking Station 17, dur-
ing the Project Mercury flight of Astronant Cmdr. Walter M. Schirrn,
Jr., who successfully completed six earth orbits, October 3, 1962,

photography and communications . , . safety .
security . . . weather services. , . ."

It is difficult to chart exactly the full extent of Air
Force funding in support of NASA. The ground rules
for cooperation and support have been different in dif-
ferent projects. But some significant figures are avail-
able from informal surveys, For example, through June
1961, identifiable reimbursed USAF support of NASA
amounted to at least $263 million. Added to that was
some $49 million which was not reimbursed. Air Force
manpower contributions to NASA just through fiscal
1961 amounted to more than 2,000 man-years, the cost
of which was mostly absorbed by the Air Force—and
Air Foree contractors expended some 2,400 man-years
in work for the Air Force support of NASA efforts. It
is interesting to note, too, that NASA has for the most
part ml{}ptud the gm'cmmcnt-industr:; !‘.h_"\'{‘lt:lpllu"llt:l]
philosophy advanced by the Air Force when, in ifs
early days, in-house capabilities were extremely limited.

Figures are impersonal, of course, but the proud
story they tell is that the Air Force-industry team,
which achieved so much in the USAF ballistic missile
program, has been pretty busy lately in the nonmili-
tary spaceflight business. And the future looks even
busier.

In view of the disdain with which the Department
of Defense views specifically military-oriented space
programs, it may be the only—though unnecessarily
indirect—Air Force path to needed space capabili-
ties —Exp

-
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A LONG WAY

FROM LANDING GEAR

«+.OR IS IT?

MEMNASCO has designed and built a unigue system of liquid springs for cushioning
shock and controlling attitudes of Polaris missiles aboard submarines.

Strange...coming from one of the world's oldest and largest producers of aircraft
landing gear? Mot at all. Rather, a natural diversification. The skills and expe-
rience gained through years of working with landing gear provide an invaluable
background for any project involving actuation, shock mitigation, pressure con-
tainment and motion control. This know-how, supported by vast design, test and
production facilities, offers a rare total capability. It is being applied daily in many
new and different areas. Perhaps you, too, can use it to advantage. Write Menasco
Manufacturing Company, 805 S. San Fernando Blvd., Burbank, California.

NEW WORLDS OF PROGRESS AT MENASCO
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MARINES

e
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MENASCO LANDING GEAR has been used on major production BELL HELICOPTER employs Menasco-built components for its rotor
aircraft for more than 20 years, with attention now focused on assembly. Kaman and Sikorsky helicopters are also served by
Ilunar landings. For the Convair B-58, Menasco also provided Menasco, Landing gear production facilities lend themselves to such
shock absorbers on the escape capsule. allied products.

TOTAL CAPABILITIES include two of the MARINER Il and other missiles and spacecraft
West's largest and most modern heat treating fly with titanium pressure vessels by Menasco,
installations — typical of Menasco's complete Exclusive Uniweld technique joins exotic
In-plant facilities. metals in spheres large as 5 feet in diameter,

L

ENnasco

BURBANK, CALIF. - FORT WORTH, TEXAS
Since 1934 a pioneer in the aero-Space age

Other Menasco Organizations:
SECURITY VALVE COQ.
MICRO GEE PRODUCTS, INC.

g




Cape Canaveral — From Matador to Dyna-Soar

USAF’s Space-Age Veterans -

Air Force men and Air Force boosters have propelled the

Mercury Astronauts into orbit, sent Mariner Il off to Venus,

and Ranger IV to the moon. Building on experience gained

in thirteen years at the Air Force Missile Test Center, the Air

Force is preparing for its military role in space . ..

THE AFMTC'S CAPE CANAVERAL MIBSILE TEST
ANNEX 15 THE 1% SQUARE MILE LAUNCH AND CONTROL

CENTER FOR MEISILE FLIGRT TESTS CONDUCTED Ta
AT THE ATLANTIC MISSILE RANGE. LOCATED 13 ¢
MILES NORTH OF PATRICK AFB, ALMCST 10,000 v
PECPLE NOW WORK AT THE CAPE, *

LEGEND

Ceniral Conbrol
Indusirial Area
Heavy Ballistic Lawseh Arek
ICBM Launch Area

Original Cape Lasach Ared
Lawmch Area

Harkor Failitien
Liquid Owygen Plant
Transmilter Ared

10. Feel Storage Area

11. Mercury Control Ceslér
12,  Skid Strip

el AN LN R R

Onee serubland, sand dunes, and swamp, these 15,000 acres
jutting into the Atlantic on Florida’s east coast have become
the free world’s most claborate launch facility. First US
missile shol oceurred in 1950 at area marked 5 above.
Astronant John Glenn began his orbital flight ar 4. New
Titan Ul pads are being built above 3. NASAs new Mer-
vitt Island moon base lics to the north and slightly west.
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Care CanaveraL, Fra,

UNION representing machinists emploved at

A Cape Canaveral launched a modest demonstration

here late in February, charging that the Air Force

was adding men to its launch operations, thus de-
priving civilian machinists of jobs.

This incident might have gone unnoticed, had it
not struck a tender nerve among Air Force personnel
who have operated the nation’s primary spaceport
here continuously for almost thirteen years,

To many Americans who first heard of Cape Canav-
eral when the high drama of manned spaceflight
flashed across their television screens, the Cape is
synonymous with NASA. This mistaken impression
understandably rankles in proud Air Force chests—
particularly now, when Air Force leaders are calling
for more national emphasis on military space opera-
tions.

In vielation of Newton’s law, then, the machinists’
action triggered an opposite but decidedly unequal
reaction.

Maj. Gen. Leighton 1. Davis, who commands the
Air Force Missile Test Center of which the Cape is
a part, is normally a restrained, patient man. In this
instance, his response was prompt and foreeful,

“It is clear.” he said, “that the Air Force stands
accused of increasing the defense readiness of its
forees.”

He pointed out that the Air Force has always fol-
lowed the policy of training its officers and men on
its weapon systems.

“The nation is purchasing and installing thousands
of missiles within the continental limits of the United
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States,” he declared. “Unlike airplanes, whose crews
continue to fly missions to test and upgrade the readi-
ness of weapon systems, crews on missile bases will
seldom have an opportunity to ready and launch a
missile. Here at Cape Canaveral, and at Vandenberg
AFB, Calif., the opportunity exists; and under exist-
ing Air Force policy every opportunity to increase
defense readiness will be used.

“We have, therefore, stepped up military jobs on
the active missile pads at Cape Canaveral, and we
expect further expansion of military participation in
the entire test program.”

This reasoning is in line with other measures
General Davis advocates to gain for the Air Force all
possible experience in space weaponry within the
ground rules laid down by the Administration and the
Department of Defense.

General Davis has spent almost his entire career
in Air Force research and development. Born in
Sparta, Wis., fifty-three years ago, he was graduated
from West Point in 1935, went immediately into pilot
training, and after three years with a squadron in
Hawaii returned to the Military Academy as an in-
structor in mechanics. He spent a vear at MIT to
acquire a master’s degree in aeronautical engineering,
and, in 1943, after suggesting a design for an improved
fighter gunsight, he was assigned to the Armament
Laboratory at Wright Field. He has been in R&D
work ever since,

In his present assignment he supervises a 25.000-
man work force serving the three elements he com-

(Continued on following page)
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Close-up view of gantry tower used to prepare
Atlas-Agena A for launch with Midas 2 payload.
Platforms permit technicians to work on vari-
ous parts of booster simultaneously, Midas 2
was successfully  orbited in May 1960, These
military satellites are now classified by Dol

By Allan R. Scholin

ASSOCIATE EDITOR, AIR FORCE/SPACE DIGEST

Maj. Gen. Leighton I. Yiece Commander of

Davis, with twenty vears’
experience in Air Foree
R&D, commands the
AF Missile Test Center.

Dr. Kurt Debus, veteran
of Germany's Peene-
miinde center, now
heads NASA's launch
operations directorate at
Cape Canaveral, Florida.

AFMTC is Brig. Gen.
Harry J. Sands, Jr., of
Columbus, Ohio; he led

missile wing in Europe,

Col. Harold G. Russell
commands the 6555th
Test Wing which has
launched many missile
and space shots, will
test Dhyna-Soar vehicle,
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USAF’S SPACE-AGE VETERANS

CONTINUED

mands—the Missile Test Center at Patrick AFB, the
Cape Canaveral “annex,” and the Atlantic Missile
Range, which extends from Canaveral almost 10,000
miles diagonally across the Atlantic and beyond the
southern tip of Africa into the Indian Ocean. Each
of the downrange stations is commanded by an Air
Force officer.

Much of the technical and housekeeping work of
operating Cape Canaveral and AMR is handled under
Air Force contract by Pan American Airways and its
major subcontractor, the Radio Corporation of America.
Pan Am and RCA handle such complex and diversi-
fied tasks as planning and supervising construction
of missile-pad facilities, designing and operating range
instrumentation systems, collecting and reducing test
data into a composite report, storing and handling
missile fuels, running the Cape’s police and fire de-
partments and cafeteria, and providing techmicians
and support services for the network of downrange
stations.

Also under subeontract to Pan Am are the Suwanee
Steamship Company, which operates a fleet of nine
ships equipped for missile tracking and telemetry,
filling in the vast ocean reaches of the AMR south of
the Caribbean, and an extraordinary firm called Under-
water Services, Inc., whose divers comb the ocean
floor off the Cape for missile fragments to help in
determining the cause of not-infrequent failures.

Pan Am and RCA employees account for about
forty percent of General Davis’ work force. Military
personnel total about 4,700—two-thirds of them Air
Force, the rest Army and Navy men who test their
missiles at the Cape. There are about 3,000 civil
service personnel, some 6,000 employees of missile
contractors, and about 2,000 others working on con-
struction, local subcontracts, and the like. An indust-
rial directory published last October at General Davis’
headquarters listed fifty-seven firms associated with
the missile industry with offices in the Canaveral area.

Two of the Cape’s principal “customers™ are NASA's
Launch Operations Directorate, headed by Dr. Kurt
Debus, a ffty-four-year-old alumnus of Germany's
Peenemiinde rocket center, and USAF's 6555th Missile
Test Wing, commanded by Col. Harold G. Russell of
Eau Claire, Wis.

Dr. Debus, who has become a US citizen since the
Army brought him here after the war, has been
assigned to the Cape since 1932. His directorate is
part of the George C. Marshall Space Flight Center
at Huntsville, Ala., headed by Dr. Wernher von Braun.
Dr. Debus’ responsibilities now include developing
NASA's huge new moon base on Merritt Island, im-
mediately to the north and west of Cape Canaveral,
with five times Canaveral’s acreage.

Colonel Russell's wing is part of the Air Force
Systems Command, as is AFMTC, but his immediate
superior is Maj. Gen. Waymond A. Davis, commander
of AFSC's Ballistic Systems Division, at Norton AFB,
Calif. Under Colonel Russell are two deputy wing
commanders—one responsible for test and evaluation
of ballistic missiles, the other handling space systems
tests for AFSC's Space Systems Division at Los

Angeles, Calif., commanded by Maj. Gen. Ben Funk,
The wing also performs tests for AFSC's Aeronautical
Systems Division, headed by Maj. Gen. Robert G.
Ruegg at Wright-Patterson AFB, Ohio. Among ASD’s
newer projects which the wing will handle are Dyna-
Soar and its preliminary research series, ASSET, to
study effects of reentry heat on space vehicle structures.

It is Colonel Russell's wing which incited the ma-
chinists” demonstration, for wing personnel perform all
purely military launchings on the Cape, as well as
assisting in NASA and military space shots. By this
summer the wing will reach a strength of about 730,
The wing also accommodates a varying number of
SAC personnel on temporary duty at the Cape to he
checked out on Minuteman and Titan II launchings.

Since the Air Force established Cape Canaveral and
the AMR thirteen years ago, it has directed some 1,600
launchings, including missile tests, manned and un-
manned orbital and suborbital shots, and probes into
deep space. Testifying to the effectiveness of Air
Force range safety procedures, not a single fatality
has marred these launchings,

The launch is only the beginning of the flight test
operation. The vital element is gathering information
on how the missile works in flight. Missilemen gain
data through tracking and by telemetry. Thev collect
tracking information from external sources—ground,
ship, and air, both in the Cape area and in downrange
stations. Telemetry emanates from within the missile
and is transmitted to surface and air observing
stations. The raw data Ffrom these observations then
goes to Patrick where it's processed in computers in
AFMTC’s technical laboratory,

When the range is fired up for a major test, there
are more than a million vacuum tubes at work, even
though many elements of range equipment have heen
transistorized. The final test report for the first Saturn
launch was eight inches thick, and weighed thirty-two
pounds,

Military missiles have provided the hoosters for all
of NASA's dramatic Astronaut and space-probe shots,
and except for a few early shots—notably the first two
suborbital Mercury flights of Shepard and Grissom,
which used Redstone hoosters—the Air Force has been
primarily responsible for launching them and achiev-
ing orhit.

*We are now under way with the construction that
will eventually place a Titan III on its pad as
America’s prime booster for its time period,” General
Davis said recently in ceremonies initiating the new
Titan 11T pad facility. “[Tt] becomes another in the line
of boosters which the Defense Department has con-
tributed as prime workhorses of the US space pro-
gram, Ultimately these svstems will boost the nation
into its proper space role . . . the role of predominant
leadership. ...”

In working with NASA on its spaceflichts, the Air
Force is gathering experience that will be invalnable
when USAF moves into military operations in space.

This doesnt mean that General Davis and his
colleagues buy the “building-block™ philosophy—which

{Continued on page 81)
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We are heavily involved in exotic instrumentation.

A case in point is propellant measurement and control.

Cryogenic and other high-energy, liguid, missile pro-
pellants require extremely reliable and accurate instru-
mentation for proper control. Our extensive background
in all areas of propellant measurement and control has
resulted in our total capability to produce advanced de-
sign products ranging from a single-function instrument or
transducer to a complete measurement or control system.

Currently, we are involved in the manufacture of load-
ing, metering, flow liquid level sensing, engine cut off
and stage separation, and checkout devices for a wide

Pioneer-Central Division

variety of space applications. Our experience and our
laboratory, production and testing facilities enable us to
meet even the most critical future requirements. Our new
solid state servo systems and capacitance probes represent
the latest in state-of-the-art design.

In addition te propellant measurement and control,
we are also active in the development of life support
systems, precision special-purpose electronics, and eryo-
genic instrumentation. Let us know in what specific areas
we can help you. Write us in Davenport, lowa.
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Systems project managers can save time and money,
and achieve operational hardware faster, by working with
Reeves' experienced design and production teams.

Reeves' comprehensive experience in the fields listed has resulted

in many pioneer achievements. This experience, combined with extensive,
smoothly operating production and test facilities, permits us

- =" to take on major assignments.

A review of what Reeves has done, is doing, and can do, will demonstrate the
unigue character of our capabilities . . . for systems, subsystems, assembly and componeng
development, engineering, production, supply and field service, Data file 204 on request,

FOR EXAMPLE: TRACKING RADAR SYSTEMS

Reeves' achievements in tracking radar cover a broad spectrum. In the long
range field, Reeves Verlort® . . . Very Long Range Tracking Radar . . . is
among the most accurate systems available. Field-proven in satellite pro-
grams, Verlort instaliations perform consistently at ranges of 5,000 miles
and better.

Another unusual Reeves' development, the Radar Bomb Scoring Central
(AN MS0Q-35), acquires, tracks, and records the flight of aircraft and release
of bombs on practice missions. With provision for skin, beacon, and optical
tracking, the Central produces continuous plots of aircraft position and
bomb trajectory. in horizontal and vertical planes. Maximum range, 100
miles at altitudes wp to 300,000 f1

These complete systems have been designed for compact housing in air-
transportable vans for field service. They typify Reeves’ comprehensive
capahilities for systems’ production, from concept to delivery of operational
hardware,

REEVES INSTRUMENT CORPORATION A Subiidiory of Dynamics Corp. of Amarico. Roorevalt Fiald, Garden Citg, ML Y,

K_Sjgﬂénm engineering...management...production...field services
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USAF’S SPACE-AGE VETERANS

presumes that a military space capability can be de-
veloped as a by-product of NASA's peaceful space
projects.

“There are a couple of hookers in that philosophy,”
he says. “First, scientific projects have different char-
acteristics than those needed in the military. For ex-
ample, we must have a quick scramble capability—
reducing pad time to the minimum, Second, the Air
Force needs experience in operating space vehicles.
We can’t define clearly now the characteristics we
will need in space. We need ‘stick time’'—in the Dyna-
Soar, the Gemini, or whatever—to find out what can
be done and to improve our vehicles accordingly.”

General Davis draws an optimistic picture of space-
flight. In contrast to flying in the atmosphere, where
higher speeds and altitudes magnify problems, space-
flizht will be comparatively simple.

“As we move into space,” he says, “density ap-
proaches zero and drag becomes infinitesimal. Guid-
ance and control are simplified. There are no disturb-
ing gusts, no trim changes due to lift or drag. Weather
ceases to be a problem since there are no storms, fog,
or rain. The stars furnish point references for highly
accurate navigation.”

Meteorites and high-energy particles may be a
hazard, he admits, but the probability of encountering
one is about equivalent to meeting with a serious
accident on the turnpike. Shielding is necessary to
avoid the dangers of radiation, much as we avoid
sunburn on the beach.

“I like to think that our transition into space will be
like going through a door into an unfamiliar room,”
he explains. “When we get there we'll like it so well
that we'll wonder why we didn’t open the door sooner.”

For the present, though, General Davis is satisfed
to have NASA open the door.

He points out that the Air Foree could not real-
istically have expected to get an additional 55 hillion
or 50 a vear in its budget to handle the moon program,
In fact, had the Air Force been assigned that project,
he suggests, it would have been neecessarv to create
a separate agency, like NASA, to perform the neces-
sary research and development. For the present he is

-

President Kennedy visited Cape Canaveral upon Glenn’s
retlurn 1o voice s nation’s gratitude and present NASA
medal. Also on stage are Viee President Lyndon Johnson,
NASA Administrator Jomes Wehb, and other Astronauis.
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Astronaut John Glenn leaves Pad 14 at Cape Canaveral on
first US manned orbital flight Febroary 20, 1962, All orbi-
tal Mereury flights emploved Atlas-Agena booster launehed
by USAF's 6555th Missile Test Wing, Astronnut Gordon
Cooper will use the same combination in 18-orbit flight.

content to work as closely as possible with Dr. Debus
and NASA personnel at the Cape.

Some skeptics point out that the Air Force has been
able to work closely with NASA so far because the
Air Force runs the Cape. When NASA completes its
huge Saturn-Nova complex on Merritt Island, they
say, the Air Force will be outside looking in.

But General Davis is confident the close partnership
he enjoys today with Dr. Debus will continue. Certain
fundamental range functions will continue to be
General Davis’ responsibility in both areas—including
scheduling, flight safety, traffic coordination and
surveillance, and downrange station operations.

(Continued on following page)
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USAF airmen handle vital launch preparation tasks. Men
with needed aptitndes may be assigned directly from basic
training to work under skilled technicians of USAF's 6555th
Missile Test Wing. SAC also assigns missile erewmen o
the Cape to be checked out on live lannch procedores.

For another, more ominous, reason, too, General
Davis believes the Air Force will have its own assign-
ments in space before NASA launches its moon
attempt.

“The moon vehicle is a greyhound,” he says, “finely
trained to run a specific course; It will have no extra
power or maneuverability to overcome unexpected
obstacles. In the time phase we're talking about, it
would be comparatively easv for the Soviets to block
the shot if they choose to. Surely the US won't risk
that possibility.”

It may be such a prospect that prompted Secretary
of Defense McNamara last month to ask designers
of both Dvna-Soar and Gemini to recommend how
each craft. or a combination of the two. might be
adapted to effect rendezvous in space with another
vehicle and, if necessary. to destroy it.

Another useful fund of experience in support of
space operations accrues to the Air Force at the Cape
through General Davis’ role as Department of Defense
representative for Mercury operations. Under this
authority, General Davis exercises global command
over the resources of all services allocated to Mercury
support. He and his staff have conducted frequent
dry-run exercises simulating Astronaut recovery in
unlikely places—high in the Andes, in the jungles of
Africa, or in remote reaches of the ocean. In the
eighteen-orbit flight planned for Astronaut Gordon
Cooper next month, it would be theoretically possible
for him to come down at almost any point on the
earth’s surface within thirty degrees north and south
of the Equator. Experience in coping with these
problems will be very helpful now and in devising
techniques for recovery of military Astronauts in the
future.

Costs of operating AFMTC and the AMR are, to say
the least, substantial. The first pad at the Cape—used
for the launching of a V-2 with a WAC Corporal sec-
ond stage in July 1950—cost $275,000. The first Saturn
pad, completed in 1981, cost $14 million. USAF now
has more than a billion dollars invested in the AFMTC

a2
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and AMR, and operating costs will run $230 million
this year.

NASA’s new Merritt Island Ffacility will total an-
other billion dollars.

With expenditures of this magnitude, it might seem
hopeless to strive for economies, but General Davis is
tireless in seeking ways to reduce costs.

“Even though we have everyvthing at the Cape or
downrange that anyone could need to test the missiles
and space vehicles now in development, we are con-
tinually confronted with contractor proposals calling
for new support equipment to serve a new missile or
booster,” he says. “They would save time and money if
thev'd concentrate on the missile itself, and leave it to
us to adapt existing facilities for support.

A report to the House Committee on Seience and
Astronautics last vear commended General Davis® con-
trol of resources.

The report expressed approval of the “extraordinary
effectiveness of the system which has been evolved at
the Air Force Missile Test Center to provide the inte-
grated land-sea-air facilities and services necessary to
assure maximum responsiveness to users of the Atlantic
Missile Range. ..."

“General Davis has complete and centralized con-
trol over all of the integrated military, civil service,
and range contractor activities engaged in the develop-
ment, operation, maintenance, management, and logis-
tical support of the AMR,” the report noted. “This
single center commander managership over all of the
land, sea, and air elements which go to make up the
over-all AMR operation is crucial to the timely and
successful accomplishments of this nation’s missile and
space programs.’

But, notwithstanding these laudatory ecomments, is
there a future for the Air Force at the Cape? General
Davis replies with a confident ves. Immediately ahead,
he says, are projects to refine and improve the Minute-
man, the Navy's Polaris, the Army’s Pershing. The
Maobile Medium Range Ballistic Missile is coming, and
Titan I1T is already in development. Thousands of SAC
missile crewmen should be given an opportunity to
prepare and launch a missile. Later, General Davis
savs, will come Air Force military operations in space.

Work at improving the Cape never stops. Right now
the list of projects under way and planned totals more
than sixty. Among them are improvements in instru-
mentation, tracking, communications, fight control,
meteorology, an improved missile impact location svs-
tem, and planning for a global range comprised of all
the national ranges—Atlantic, Pacific. and White Sands
—with compatible instrumentation, integrated commu-
nications, and unified operations. There are more—
many more.

As the Cape reviews its history and looks ahead, its
leadership seems entirely worthy of the man for whom
its headquarters was named—the first Chief of the
Army Air Service, Maj. Gen. Mason Mathews Patrick.
It was said of him that he had the vision to plan for
the Future of his service, and the courage to fight for
that vision. Air Force men at the Cape, too, are men
of vision—and they are fighters.—Exp
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Home of todays big solids
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Thiokol's Wasatch Division with facilities in Brigham City and
Pocatello has full and ready capability for large segmented motors.

First stage of Minuteman, now operational, took form here
and became the largest solid ever flown —successfully in
record low cost and time.

The facilities and experienced personnel responsible can
now be drawn upon to initiate immediate large segmented
motor demonstration and R&D programs.

Since 1960, many basic component demonstrations for

large segmented motors—such as joint tests, TVC, trans-

portation studies, ignition tests and others have been con-
ducted at the plant near Brigham City, Utah. The nearby
Wasatch Pocatello, Idaho, plant is fully equipped, sized
and available for handling inert components, preparations

and other supporting functions.

From R&D through production, segmented motors” facili-
ties and experience are established at Thickol,

CHEMICAL CORPORATION

Bristol, Penna.

Rocket Operations Center: Ogden, Utah
An equal opportunity employer







FACILITIES

Latest step in Grumman’'s long-range aerospace pro-
gramming is construction of a new $5 million Aerospace
Engineering Center, shown here in an architect's draw-
ing. Along with the recently completed Electronics Sys-
tems Center and in-progress Research Center, this new
complex of aerospace facilities will give Grumman the
physical capabilities and resources to undertake major
space system assignments.

EXPERIENCE

In the early 1950's, Grumman instituted a compre-
hensive, long-range program of space studies. Signifi-
cant areas were hypersonics, reentry, capsule retrieval,
orbital transfer and lunar vehicles. Major accomplish-
ment to date is acquisition of the OAO (Orbiting Astro-
nomical Observatory) contract for Goddard Space
Flight Center (NASA), the Echo Il canister assembly,
and the Lunar Excursion Module (LEM) in connection
with Project Apollo. More recent study contracts in-
clude the performance study for Lunar Logistics Sys-
tems and a new contract study in Lunar Astrodynamics.
Against the background of 33 years' experience in
solving the man-machine equation in aircraft and weap-
ons systems, Grumman now offers a fully integrated
space capability.

AND ESPECIALLY

PEOPLE

Grumman's most valuable asset is people: scientists,
engineers, technicians and craftsmen. This work force
provides an unbroken network of interlacing aerospace
experience and skills. Over all is a management team
with the uncommon knack of fitting man and machine
together . . . of correlating large-scale programs simul-
taneously . .. of ensuring *‘total company'' effort. .. of
transforming advanced ideas into reality. The Grum-
man work force is by far the most stable in the industry.

GRUNNMAN

AIRCRAFT ENGINEERING CORPORATION

BETHPAGE » LONG ISLAND * NEW YORK




The standing congressional space committees,
hobbled since Sputnik by Administration con-
centration on the civilian space effort, have made
only limited and ineffective forays into the
military space arena. But the impact of Soviet
successes, with their doleful implications, is
spurring congressional leadership to chart

new panels—separate from the standing com-

mittees—where military space may soon “'find
a home"” . ..

CONGRESS TAKES
A SECOND LOOK
AT SPAGE AND
NATIONAL DEFENSE

By Claude Witze

SEMIOR EDITOR, AIR FORCE/SPACE DIGEST

fast accumulating sophistication in military tech-

nology—more alarmed by signs of unabated Rus-
sian progress in space, and less confident about
Pentagon management—is sharpening its scrutiny of
the hesitant military space program.

Literally staggering under the impact of the budg-
etary and administrative monster created by the
civilian space effort, committees of both the House
and Senate have been slow to grasp the urgency of
the military requirement. This characteristic, it must
be added quickly, is not entirely the fault of the legis-
lators. The pattern has been set, from the outset in
the Eisenhower Administration, by the Executive
Branch of the government. In January President Ken-
nedy sent an annual report to Congress on the nation’s
aeronautics and space activities in 1962, The report
was 105 pages long. Fifteen of those pages were
devoted to the Defense Department effort.

The Kennedy report on 1962 spoke again of “clear,
identifiable military needs and requirements” and
gave the usual examples of jobs to be done in com-
munications, navigation, and early wamning, Titan III
was named as a promising launch vehicle. There was
a bow to Dyna-Soar—the now-tottering X-20—as a
vehicle that will let a pilot try to maneuver in space
and come back to a landing. The report contains no
mention of the USAF requirement for operational
experience in space. It is part of the known history
of aerospace power that the prevailing force in any
conflict not only needs good equipment, but also that
both the vehicles and the pilots need logbooks with
recorded time,

Congress did get the word on this, in the testimony

T HERE is strong evidence this year that Congress,
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of Lt. Gen. James Ferguson, USAF, Deputy Chief
of Staff for Research and Development, before the
House Committee on Science and Astronautics (see
page 46). The Air Force, General Ferguson said, pro-
poses to develop a “military patrol capability” to pro-
tect America’s interests in space. He emphasized that
firsthand experience is essential to perform the mis-
sion. Said the general:

“Just consider, if you will, how well we could con-
duct the air defense of this country if we were sud-
denly called upon with no real experience in that
field. Only with experience can we have assurance
that we can handle the tasks which national security
requires.”

This comparison was well designed to attract con-
gressional attention. Air defense is a mission with
obvious virtue, and it is easy to understand why ADC
pilots and their equipment need exercise in the en-
vironment in which they will fight. Most congressmen
have seen a “secramble,” at least from the grandstand
at a firepower demonstration. They know its sig-
nificance, and it is not difficult to project the air de-
fense requirements into the space defense mission.
Logbooks, for men and machines, are needed for pro-
ficiency in any and all environments.

If there was anything unfortunate about General
Ferguson's presentation, it is the simple fact that the
way Congress is organized to deal with the space
effort brought this space patrol proposal to the atten-
tion of the wrong committee. Prime interest of the
House Committee on Science and Astronautics is the
program of the National Aeronautics and Space Ad-
ministration. This is equally true on the Senate side,
where the Committee on Aeronautical and Space
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man, who was first
clected in 19538, i= a
graduate of the Uni-
versity of California,
where he stadied eco-
nomies before becom-
ing a Fulbright scholar.

Melvin Price, Democrat of
Hlinois, is Chairman of the
new  Subeommiltes on Re-
search and Development of
the House Armed Services
Committee. He also is Chair-
man of the parallel subeom-
mittee of the Joint Commit-
tee on Atomic Energy. He
i= probably the only man in
Congress  who  predicted
Sputnik. Also, he i=s known
as a supporter of the nu-
clear propulsion  program
for both airplanes and sub-

House Armed Services’ R&D Panel:

New Military Space Watchdog?
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four terms in the New
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In New York he is
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ship of the Military
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Durward G. Hall, Re-
publican of Missouri,
i= a physician and
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verzity of Chicago. A
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til his election to Con-
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the Office of the Sur-
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Robert T. Stafford,
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Sciences—less active and aggressive than its House
counterpart—gives second priority to the military mis-
sion, following the pattern set down by the Executive
Branch of the government.

A few days before General Ferguson talked about
the space patrol requirement he delivered another
paper before the House Armed Services Committee,
Working on the military budget for fiscal 1964, this
group for the first time is required by law to give
authorization for funding of research-and-develop-
ment projects. There is no money requested for even
the first steps toward a space-patrol proficiency—the
Defense Department’s executive offices deny there is
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such a requirement—and the Armed Services Cim-
mittee has naturally paid a minimum of attention to
the potential. General Ferguson did not mention the
space patrol to this group.

It is increasingly clear that Rep. Carl Vinson, Armed
Services Chairman, is preparing to grind the space
requirement into his deliberations on military posture,
As a first step, he has appointed a new subcommittee
to deal in a specialized way with the military research-
and-development requirement. It is expected that this
will be a permanent subcommittee of armed services.
The new group is headed by conscientious Rep.

(Continued on following page)
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Melvin Price, Democrat of Illinois, and Robert Smart,
the capable counsel for the Armed Services Com-
mittee, will serve in the same capacity for the sub-
committee on research and development.

At this writing the new group (see page 87) is pre-
paring for its first meeting, Mr. Smart is drafting an
exact definition of the subcommittee’s mission, a docu-
ment that will include specific reference to the mili-
tary’s need for space capability. At this writing, also,
the Defense Department is reevaluating the Air
Foree’s Dyna-Soar program, and while USAF has no
official indication that the project will be curtailed,
it is widely assumed that there will be a cuthack.
Defense Secretary Robert McNamara, in testimony
before the Armed Services Committee, already has
said “the program is in doubt” and that he can see
“no clear military requirement” (see page 56).

CONTINUED

Congressman Price says the Dyna-Soar program
probably will be the first item on his committee’s
agenda. This indicates an inquiry into its utility as a
basic vehicle in USAF's approach to space operations.
Mr. Price says the military application of research-
and-development projects is the prime item of interest
to his new subcommittee, an approach that has not
been used in the studies by the science and astro-
nautics group.

This difference in emphasis between the latter com-
mittee, commonly called the House Space Committee,
and Mr. Vinson's Armed Services Committee has been
more than four years in the making. First chairman
of the Space Committee, in 1959, was Rep. John
McCormack, now Speaker of the House, who pro-
vided leadership for the early effort as the US re-

(Continued on page 91)

The Space Committee
Chairmen . . .

On Both Sides

Of the Hill

Senator Anderson

The Senate Aeronautical and Space Sciences Commit-
tee, commonly called the Space Committee, is headed, for
the 88th Congress, by Senator Clinton P, Anderson, Demo-
crat of New Mexico, His immediate predecessor was
Oklahoma's Robert 8. Kerr, now deceased, who replaced
Lyndon Johnson of Texas when the latter became Vice
President. Mr. Anderson also serves on the Interior and
Finance Committees and the Joint Committee on Atomic
Energy, He exchanged his chairmanship of the Interior
Committee for the new responsibility over space after
helping to win major federal reclamation projects for his
home state. He is reported to favor strongly the use of
New Mexico as the site for NASA and Air Force aerospace
landings and recoveries.

Other Democrats on the Senate Space Committee:

Ricuany B, Russerr, Ga.; Warnex G, Macxusox, Wash.:
Stuant Syaaxcron, Mo Jonx Stexsis, Miss.: StErmex M.
Youse, Ohio; Taomas ], Doon, Conn.: Howann W, Caxxox,
Nev.; Sressanp L. Hovvaxn, Fla.; J. Howano Epsoxosox, Okla,

There are five Republican members. They are:

Mancaner CHase Syrra, Me; Corronn P, Case, N. ]J;
Bouvrke B. Hickewvoorer, lowa; Cant T. Cuontis, Neb.:
Kexxern B, Keaning, N, Y.

The House Committee on Science and Astronautics,
commonly called the House Space Committee, has heen
chaired by Democrat George P. Miller of California since

Representative Miller

the death of Overton Brooks of Louisiana in late 1961, Be-
fore Mr. Brooks, the chairman was John W. McCormack of
Massachusetts, now Speaker of the House. In 1961 Mr.
Miller was one of the small minority who, in debate on
the NASA authorization bill, complained that the agency
had not justified additional funds added to the request for
fiscal 1962, Mr. Miller was an artillery officer in the Army
in the first World War. He has served two terms in the
California State Assembly, then was executive secretary
of the California Division of Fish and Game before first
being elected to Congress in 1944,

Other Democrats on the House Space Committee are:

Ouix E. Teacve, Tex; Josern E. Karrm, Minn: Kex
Hecunren, W. Va,; Esuuio . Dappamio, Conn.; J. Epwann
Rouvsn, Ind.; Tuomas G. Morrs, N, M.: Bor Casey, Tex.:
Wineiaxr J. Basparn, Mo.; Jorx W. Davis, Ga.; WiLriaas
Frirs Byax, N. Y.; Taomas N, Dowsxe, Va.; JoE D. Wace-
coxsen, Ju, La; Epwann ], Pavrex, Ja., N. ] Ricmann
Furrtown, Tenn.; Dox Fugua, Fla; Nem Staesven, Mich.:
Canr. AvsenT, Okla.

The HRepublican members follow:

Joserm W, Manrmx, Jr., Mass; Jasmes G. Fuorow, Pa; T
Encan Coexowern, Colo.; Wonianm K. Vax Perr, Wis: R
Warten Rmmiseax, N, Y.; Caances A, Mosuer, Ohio: Ricn-
Arp L. Rovoencsye, Ind.; Avesoxzo Berr, Calif.: Tuaosras M.
Pevry, Wash.; Doxvare Rusiseewn, I1L; James D, Weaven, Pa.;
Epwanp [, Guaney, Fla; Jony W, WyoLen, N, Y.
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... you've got the new Alr Force CH- 3C

From its wide rear ramp to its big new cabin, USAF's
CH-3C (Sikorsky S-61R) is designed to do its job with
speed and efficiency.

The twin-turbine CH-3C can fly 25 troops or 5,000
pounds of cargo 238 miles at 150 mph—or 2,400 pounds
810 miles. It can operate in 57 mph winds, day or night,
to support Texas Towers or missile sites. And it can fly
drone retrieval or geodetic survey missions. Operating
costs: the lowest in the medium-transport class,

The rear cargo ramp and hydraulically operated winch
permit swift handling of supplies and equipment. Ex-
ternal sling loading is possible in winds to 46 mph.

As a modification of the Navy's proven SH-3A ASW
weapons syvstem, the S-61R offers Sikorsky-designed auto-
matic flight control, APU, 10-second blade inspection,
blade folding, and consistently high mission availability.
Deliveries to the Air Force will begin this yvear.
*Sikorsky's SH-2A eurrently holds five world speed records.

S i kors ky gi rcraft DRISION OF UNHEQ%HAFT CORPORATION

STRATFORD, CONMNECTICUT
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luctantly moved into the space age under the con-
servative Eisenhower leadership. Next chairman was
the late Overton Brooks of Louisiana, under whom
the group wandered at times far from its basic job of
monitoring the civilian effort. Under Mr. Brooks
there was a busy but ineffective effort to cover large
segments of the military problem, but the emphasis
remained on NASA.

Present chairman of the Committee is George P.
Miller of California. At the last session there was a
noticeable retreat from any attention to military
matters, and the outlook at present is that the Com-
mittee has its hands full monitoring the now ele-
phantine civil program, Mr. Miller's attitude on mili-
tary space was made clear late last summer when he
took the floor of the House (September 6, 1962) to
defend Administration policies against Senate critics.

Even at that time, the congressman raised the ques-
tion of Dyna-Soar’s role and the timing of its con-
tribution vis-i-vis NASA’s Gemini schedule, Since that
speech there has been little doubt that the military
program holds low priority in Mr. Miller’s committee.
It also is true that under his leadership the space
group has given increasing attention to the side of
government interest in pure science, with increasing
emphasis on such items as oceanography and the Na-
tional Secience Foundation.

There have heen some exceptions to the coolness
shown in the House group.

Rep. Emilio Q. Daddario, Democrat of Connecticut,
considered the leading congressional expert on bio-
astronautics, has waged a hard fight, against extremely
difficult odds, for utilization of the extensive and
primarily Air Force aerospace medical capability by
NASA as well as the military, and has opposed efforts
to build parallel facilities and organizations that would
splinter the rather small total number of experts in
hicastronautics available in this country and weaken
our defense technology base. Mr. Daddario has also
warned vocally that the military significance in space
must not be ignored. Texas Democrat Olin E.
Teague, chairman of the Manned Spaceflight Sub-
committee of the House space panel, has uttered
similar warnings. And lately, Rep. James J. Fulton,
Republican of Pennsylvania, has made charges of poor
planning and waste against the civil space ageney.

However Congress handles space budgets in the
Future, this is a good vear for Mr, Vinson, through Mr.
Price. to start altering the pattern. Capitol Hill is
considering, for fiscal 1964, a NASA budget of about
$5.7 billion and a military space budget of $1.6 hil-
lion. What talk there is centers around the idea that
NASA may be pared down and that the military re-
quest should be increased.

Until the Price subcommittee was set up it appeared
that the Senate had the more outspoken advoeates of
military space ambitions. Mr, Miller's speech, men-
tioned above, was a reply to addresses on the other
side of the Hill by Senators Howard W. Canmnon,
Thomas J. Dodd, and Barry Goldwater. In the Senate,
Mr, Cannon is a member of the Space and Armed Serv-
ices Committees, Mr. Dodd of the Space Committee,
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and Mr. Coldwater of the Armed Services Committee.

Neither of these committees has distinguished itself
for interest in the military space program. The Space
Committee, in fact, has become almost notorious for
its dormancy under leadership of the late Senator
Robert S. Kerr, whose place has been taken by Clinton
P. Anderson, a New Mexico Democrat who has been
quoted as saying his big objective is to persuade NASA
to increase its use of military facilities in his state,
These include the White Sands Missile Range and
Holloman Air Force Base.

Senator Cannon, who was first to provoke a fHoor
discussion on the military space requirement after
the Russian flight of Vostoks IIT and IV, had pointed
out that Dyna-Soar was “critically important to the
attainment of effective manned military capabilities
in space.” The fact that the two Soviet capsules came
close to a rendezvous in space had, in the opinion of
many experts, lent urgency to the Dyna-Soar concept.

Senator Dodd had pointed out that the real point
of the Soviet accomplishment had been missed by
NASA spokesmen. He said that the Soviet space effort
has been concentrated on the development of manned
and maneuverable wvehicles. Their aim, he believed,
was obvious: military control of space.

Senator Goldwater has been a steady and outspoken
opponent of the emphasis on NASA. Others who have
shown alarm include Senators Margaret Chase Smith,
John Stennis, Strom Thurmond, and Richard B.
Russell, who is Chairman of the Armed Services Com-
mittee, senior Demoeratic member of the committee
on space sciences, and chairman of the powerful de-
fense appropriations subcommittee. Mr. Russell, all
jobs and seniority considered, probably will be the
most important man in the Senate if the military space
effort becomes a real issue. At least, if he were to
take leadership in a demand for reevaluation of the
national effort, he is in a position to wield real power.

Senator Anderson, who heads the Aeronautical and
Space Sciences Committee, has strong convictions that
space travel is fully dependent on the development
of nuclear propulsion. He is known to favor strong
civilian control of the program and tends to down-
grade the military contribution. Mr, Anderson supports
public power and other growing in-house federal
capabilities and cannot be expected to lay stress on
the contributions of private industry,

It is not evident on the surface. but here again there
is an area of vital importance to the space program,
in which Congress and the military services have
intense interest and in which the House side has dis-
plaved intelligent aggressiveness. With research and
development taking an ever-larger share of the entire
federal budget and bureaucracy unabated in its
mushroom growth, the whole issue of how Unele Sam
buys his research is getting a severe review.

Rep. Chet Holifield of California, Chairman of the
Military Operations Subcommittee of the Committee
on Government Operations, held a restrained hearing
last summer on the subject of “Systems Development
and Management.” The inquiry was an effort to ex-

(Continued on following page)
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plore some of the recommendations made by the
Bureau of the Budget in the report on “Government
Contracting for Research and Development” prepared
for the White House. This was commonly known as
the Bell Report, named for its main author, David B.
Bell, then Director of the Bureau of the Budget.

The Bell Report recommended a larger in-house
capability for government-owned laboratories. It also
urged improved government techniques for super-
vision of private contracts, emphasis on fixed-price
contracts for research and development, and controls
over the salaries paid by private contractors. The
Holifield Committee, which has been monitoring this
general subject for many years and is eredited with
sponsoring improvements in government management
of both research and systems engineering services,
heard a long list of witnesses from industry, nonprofit
corporations, universities, labor unions, the military
services, the Executive Branch, and Congress.

No report has been issued by the Holifield Com-
mittee and more hearings are expected this spring
before any conclusions are drafted. It was evident
from the path taken last year, however, that the
chairman is concerned about the bottlenecks in gov-
ernment operations that delay technological progress,
the shortage of professional competence in the tech-
nological helds, and the general inefficiency of the
national research-and-development effort.

It was natural, in discussing these subjects, for the
witnesses—including some of the most prominent
military and scientific experts—to express opinions
about the nature of our space effort. The Holifield
Committee thus provided a platform for competent
observers to support the military requirement in an
atmosphere not available before other committees of
the House.

Typical witness was Dr. Ivan A, Getting, President
of the Aerospace Corporation, who—under question-
ing—pointed to the fact that our weather satellite
project was assigned to NASA. He added, quickly,
that “one could show that the military have a bigger
requirement for knowing worldwide weather than
does the Weather Burean.” He said that, historically,
the Navy makes charts of the world as a whole but
that, for some unexplained reason, map making from
space is a civilian operation. Dr, Getting listed some
clear reasons why the military services need their own
communications svstems in space, distinct from those
serving civil purposes.

There were others before the Holifield Committee,
including Gen. Bernard A. Schriever, Commander of
USAF’s Systems Command, who lent credence to the
plea for more balance in the space program. It is not
necessary to quote all of them but only to note that
there is cross-fertilization between Mr. Holifield’s com-
mittee and Armed Services. Representatives Joe M.
Kilgore and Richard E. Lankford are members of both
groups. Both also are Democrats. While there is no
outside evidence that the more scholarly and profes-
sional views that have been brought out by Mr, Holi-
field have an impact in the other committee—which
now has authorization power over research money—

92

there is little doubt that the words have been heard,

The immediate outlook is not for any sudden re-
versal in the pattern laid down and espoused so
vocally by the Executive Department, Dr. Harold
Brown, Director of Defense Research and Engineering,
has been cool to the military possibility for operations
in space. Certainly he has been supported to the hilt
in this by Secretary McNamara.

On the other hand there is snowballing evidence
on both sides of Capitol Hill of a growing impatience
with present Pentagon approaches. As usual, the
House of Representatives is most promising as a source
of practical efforts to spark some change in emphasis
for the space program.

In addition to General Ferguson's plea for “military
patrol capability,” there have been statements in recent
weeks by USAF Secretary Eugene M. Zuckert and
the Chief of Staff, Gen. Curtis E. LeMay (see pages 35
and 40). Both have argued for the start of an effort to
get operational capability for military systems in space
beyond the more passive missions of communication,
navigation, meteorology, etc.

It may be that the news of the day, from day to
day, will have more impact on Congress than the
expert opinions, often diluted by dispute, that come
out on the witness stands. Take, for example, the
recent disclosure that long-range Russian reconmais-
sance aircraft, flying out of home bases over a polar
route, have overflown American naval vessels in the
Atlantic. There is nothing illegal about this, and
the alarming part of it is not that US sailors and
airmen were within easy shooting distance of Soviet
military aircraft.

The significant part of this exercise is that the
Russian pilots did not have to search for the USS En-
terprise. They knew where it was and flew a direct
path from Russia to the spot in the Atlantic where
the carrier force was located. Their information on
the exact location of the fleet could have come from
spies. It could have been provided from calculations
worked out by listening to fleet-generated radio sig-
nals. The US vessels may have been tracked hy
Russian submarines, which relayed the information
to a home base.

There is one other possibility. The Russians today
may be tracking our military movements at sea with
a reconnaissance satellite system high in space. We
simply don’t know, and if we did we would have less
reason to protest than Moscow had when it created
an international storm over the flight of Francis Gary
Powers across Russia in his U-2, At the same time,
the simple fact that a potential aggressor can easily
obtain this capability of monitoring military move-
ments from space lends urgency to the US military
requirement.

The Russian overflights lend credency and urgency
to General Ferguson’s case for space patrol capability,
In a hot war there will be shooting in the atmosphere
and in the space above it. The nation without pro-
ficiency in both these environments will lose. Congress
is authorized and directed by the Constitution to
ensure this capability.—Exp
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on target with LOH POWER—the new Allison T63-A-5 turboshaft engine for the Army's Light Observa-
tion Helicopter. Target: Complete 150-hour flight qualification test by September 1962. Result: Engine
test completed September 14, 1962, with specifications exceeded both in horsepower and specific fuel
consumption. Official U. S. Army approval and Federal Aviation Agency certification received at Allison.
Engines now being delivered on schedule to three helicopter manufacturers for flight test and airframe
evaluation. And this is one more example of how we keep our aerospace and nuclear projects on target.

Allison
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AN/DRW 11 to SYNCOM /400 Ways to be Well Received

Since 1958, when it first built the AN/DRW 11 (a
receiver whose primary function is to destroy malfunc-
tioning missiles), STL has produced more than 400 space
communications receivers of 14 different designs. The
Able [ receiver, the first phase-locked receiver ever to fly,
was built by STL. So were the ground station parametric
amplifiers that tracked Pioneer V 22 million miles into
space. STL built the receiver now being used at Plermeur-
Bodou, France, to track America’s first communications
satellites. The voice communications receiver for SYN-
COM and the space command receiver for NASA’s OGO
are both STL products. Scientists and engineers interested
in advancing the art of space communications will find
Space Technology Laboratories an active place.

L/

STL builds spacecraft for NASA and Air Force-ARPA,
and continues Systems Management for the Air Force's
Atlas, Titan and Minuteman programs. These activities
create immediate openings in: Space Physics, Radar Sys-
tems, Applied Mathematics, Space Communications,
Antennas and Microwaves, Analog Computers, Com-
puter Design, Digital Computers, Guidance and
Navigation, Electromechanical Devices, Engineering
Mechanics, Propulsion Systems, Materials Research. To
obtain additional information regarding positions at
Southern California or Cape Canaveral, you may
contact Dr. R. C, Potter, One Space Park, Dept. AF-4,
Redondo Beach, California, or P.O. Box 4277, Patrick
AFB. STL is an equal opportunity employer.

SPACE TECHNOLOGY LABORATORIES, INC.

a subsidiary of Thompson Ramo Wooldridge Inc.

Los Angeles « Vandenberg AFB = Norton AFB, San Bernardino « Cape Canaveral » Washington, D. C. » Boston = Huntsville « Dayton + Houston




The cost of war in human casualties

and deaths has steadily and horrifyingly
risen since man first fought his fellow
man hundreds of centuries ago. Now we
are approaching tolls that suggest
Armageddon. In the last analysis, the
only real way to prevent the world'’s
funeral is to make aggression and the
consequent touching off of holocaust
unthinkable—through credible
deterrence , . .

HALTING THE

Prelude to Armageddon? On July 16, 1945, on New Mexi-
can desert wastes, US achieved first test nuelear explosion.

INFLATIONARY SPIRAL OF DEATH

By Dr. Ivan A. Getting

PRESIDENT, THE AEROSPACE CORPORATION

once remarked that, if we are looking for peace

and quiet, we picked the wrong century to be born
11,

When Trotsky made that remark, he could hardly
have known that the Nuclear Age and the Space Age
would arrive among us practically at the same time,
Yet what has happened in the twenty years since the
first nuclear chain reaction was achieved in Chicago
and in the four vears since intercontinental ballistic
missiles have been operational has served to confirm
the observation of that old-line Bolshevik.

But technology, while it has added new dimensions
to warfare, is not of itself responsible for human con-
flict. Man has been killing his brothers in an organized
fashion for hundreds of centuries. It is interesting to
trace the history of war in purely statistical terms. In
s0 doing we are able to illustrate graphically one of
the key problems of our age, the problem of large-scale
violence. Taking Europe as our example, the number of
casualties per decade attributable to war has climbed
upward with relentless steadiness. The only excep-
tion to the upward trend is in the eighteenth and
nineteenth centuries (see chart at richt). In this ime
period the casualty curve Hattens out and even dips a
little. A determination of the ecauses for this relative
and temporary decline in violence is something for

{Continued on following page)

IT WAS Leon Trotskv—appropriately enough—who
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Chart shows the number of European war casualties (in-
cluding dead), averaged for ten-vear periods, by eenturies
since the vear 1000 A.D). During the period 1000-1100 {and
including the Battle of Hastings in 1066, for example),
casualties averaged nearly 1,000 for each ten-year period.
In our own time, the figure i= up to nearly 10,000,000
per decade—approaching the appalling rate of 100,000,000
casualties for the century. The only period of stabilization
and even some decline eame in the cighteenth and nine-
teenth eenturies, probably as a reaction 1o the excesses of
the Thirty Years' War and the Napoleonic era, But the
rale goes up sharply again in the twenticth eentury.
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THE INFLATIONARY SPIRAL OF WAR: IN THE NEXT CENTURY, ARMAGEDDON?

1820 1860 1900
ta to ta
TIME PERIOD 1859 1899 1949
. —
500 - 5,000 100,000 100,000 100,000
CASUALTIES killed killed killed
[75] PER WAR in &3 wars in 75 wars in 71 wars
*
[
- 5,000 - 50,000 300,000 200,000 300,000
Z = CASUALTIES killed killed killed
i PER WAR in 25 wars in 21 wars in 25 wars
.
o = 50,000 - 500,000 400,000 700,000 1,500,000
- CASUALTIES killed killad killed
< v PER WAR in 4 wars in 7 wars in 15 wars
|
; < 500,000 - | 3,500,000 4,500,000
v 5,000,000 0 killed killed
w CASUALTIES in 3 wars in 4 wars
w PER WAR
o (=]
5,000,000 - 36,000,000
wl 50,000,000 (i} 1] killed
N 7, CASUALTIES in 2 wars
E PER WAR
=a
o 50,000,000 -
L 500,000,000 || 4] v} v]
[ CASUALTIES
PER WAR
500,000,000
5,000,000,000 1] 0 [t}
CASUALTIES
PER WAR
TOTAL MUMBER B00,000 4,400,000 42,500,000
KILLED IN killed in killed in killed in
TOTAL NUMBER OF WARS 92 wars 104 wars 117 wars
WORLD POPULATION 1.0 hillion 1.3 billion 2.0 billion
PERCENTAGE OF WORLD
POPULATION KILLED el 0.4% 2.1%

The first three columns of the charl above summarize war
casualties from 1820 1w mid-twentieth eentury. In each
column a bigger war appears than had occorred in the
earlier era, If trend is projected (tinted area) up to the
year 2050, statistics indicate that mankind may expeet a

eataelysmie engagement approaching Armageddon—a single
war cosi 3.6 billion lives. This, combined with the
prujtcl("l‘luflg other wars that, statistically, would 1ake
place during this fiflty-year period, would claim the lives
of 409 of the earth’s estimnted 10 billion popuolation.

the historians to worry about, but one theory comes
readily to mind.

During the eighteenth century, the European powers,
appalled by the excesses of the Thirty Years' War,
seemingly agreed—if only tacitly—to risk only token
forees in future conflicts, Such wars as did oceur,
therefore, were less disastrous in terms of loss of life.

In the nineteenth century, following in the wake of
Napoleon, Europe turned to the explicit concept of
the balance of power in an attempt to prevent the out-
break of conflicts. And, indeed, Europe by and large
was peaceful during most of that century, certainly
once the balance-of-power concept had been accepted.

The fact that the casualty curve has been going
up in absolute terms is interesting per se. But what

26

about the ratio between total casualties and total
population? After all, the population of Europe has
been rising for the last thousand years.

There is likewise little cheer in this approach. An
examination of the ratio of casualties to population
(see the chart above) indicates clearly that wars are
increasing in intensity as well as in magnitude as
shown by the increasing percentage of the world pop-
ulation killed in wars, And the trend is up, with the
casualty rate growing at a faster pace than that of the
population—explosion and all.

A disconcerting over-all pattern begins to emerge.
Every forty to fifty years the size of the largest con-
flicts in that time period goes up by a factor of ten.

(Continued on page 99)
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PH l-100 series

Computing Devices of Canada proudly meels the challenge posed by the complex navigational
problems of VSTOL aircraft with its new PHI-100 Series of dead-reckoning navigation systems.

Operating from Zero to supersonic speeds, the PHI-100 systems adhere o the established PHI
tradition of accuracy, reliability and ease of operation. — With the flick of a swilch, the PHI-100
indicates present position with bearing and distance to any one of 12 preselected destinations.
It operates on inpuls from Inertial, Doppler, or Air Data and Heading Sensors.

Computing Devices' new, fully automatic, track-criented, combined indicator and TOPOGRAPHICAL
MOVING MAP DISPLAY is available as an option to the conventional indicator,

If you have a requirement or problem in the field of air navigation, place it where capability
and experience are proven faclors — Compuling Devices' PHI systems are rendering outsianding
service to the air forces of ten leading nations of the free world.
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DECOR... Digital Electronic Continuous Ranging...
& new digital technique providing constant range
measurement between spacecraft, from thousands of
miles to rende 2y —inches! Developed
by Fairchild Strates-ESD, DECOR uses a continuous
signal. It makes simple "go. no-go" determinations
regarding phase-shift during propagation time. Phase-
shift is directly relatable to distance. Because of this
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HALTING THE INFLATIONARY SPIRAL OF DEATH

Every two generations or so. the biggest wars are ten
times worse than before. When one extrapolates these
data into the future, we get into Armageddon-scale
fipures—and in less than a hundred years.

At the same time, smaller conflicts—and “smaller”
means only comparatively—have increased in number.
In the next hundred years extrapolation of the past
data leads us to expect some seven conflicts compa-
rable to either of the past two World Wars. Meanwhile
the total number of conflicts increases only slightly.

It is worth noting that the larger the conflicts, the
fewer of them there tend to be. It may be that, as the
ability to do large-scale violence becomes greater,
nations become more reluctant to resort to the highest
order of violence to settle their differences.

During the first half of the present century, then,
mankind managed to kill off 42,500,000 peaple, or 2.1
percent of the world total. The carnage was surely
terrible, but civilization has withstood it.

But both the intensity and magnitude of conflicts are
rising. Thus we might be led to predict that by the
first half of the next century mankind, if the precedent
of past vears is followed, would experience one war
that would account for some 3.600,000,000 deaths.

Total war deaths from all conflicts would add up to
nearly 4,500,000,000, and the world would lose 40.5
percent of its population.

Now what does all this mean? Simply that, if we
can possibly do so, we must stop having wars. Most
especially we must stop having big wars.

But how are we to postpone indefinitely such ea-
trastrophes, when indeed we have the capabilities in
an era of nuclear weapons and effective delivery sys-
tems? How are we to confound the iron law suggested
by these statistics?

Mankind thus far has been able to think of only
two basic ways of making war unlikely. One is to
make sure that the means to start and wage a major
war are not available, In modern terms, this means
disarmament or stringent arms control,
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War doesnt need to be nueclear to be hellish, as
witness the earnage of (left) World War [ trench
conflict or the blood that flows in today’s “little
wars” such as the struggle against Red guerrillas
in Yicinam. The photograph above shows gov-
crnment troops in pursnit of Yiet Cong rebels.

But almost everyone agrees that any kind of ef-
fective disarmament or arms-control agreement must
include all nations that possess weapons of large-scale
violence, that the disarmament process must at some
fairly early stage be reciprocal, and that there must
be adequate enforcement provisions and machinery.

I leave it to the reader’s judgment as to when or
if we are likely to get such an agreement with the
Soviet Union, or in the future with Communist China.
The disarmament road to avoidance of war seems
more attractive than it is likely,

The alternative method of trying to avoid war has
the advantage that it can be undertaken unilaterally.
It is to increase the price a potential aggressor must
expect to pay for breaking an armed peace. If this
price can be made high enough and sure enough, the
only rational course for an aggressor is to keep his
ambitions in abeyance. This method we call deter-
rence, and it is the theory to which our country has
been strongly committed.

We have raised the stakes so high that an aggres-
sive nation must face destruction or contain its am-
bitions, one or the other.

Our deterrent force, which is deployed more to
prevent a war from taking place than it is to wage
one successfully if need be, depends greatly on the
ballistic missile. We have accomplished an amazing
technical feat in developing operational ballistic mis-
sile systems so rapidly. We have designed these wea-
pons to be accurate at long ranges; we have put them
in concrete silos and aboard submarines so that they
will be as nearly invulnerable as it is now paossible
to make them. Now we can be sure that we can strike
back crushingly against anyone who attacks our vital
interests.

Or can we? How do we know?

Those are two very important gquestions, and it is
important that we be able to answer the first af-
firmatively and the second convincingly. Only then

{Continued on following page)
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HALTING THE INFLATIONARY SPIRAL OF DEATH CoNTINUED

do we have the credible deterrence essential to the
maintenance of peace.

Many observers today are fond of remarking that
ours is an unprecedented age and that our problems
are accordingly unprecedented. One of the more acute
of our problems arises because we have placed critical
reliance on weapon systems that have never been
tested in actual combat,

How do we dare stake so much on them? This is
the key question.

Without flight testing, we would be in a poor posi-
tion to know whether our impressive strategic systems
are in fact workable, and therefore credible.

“Credible” has become an increasingly important
word in recent years, and concern over “credibility”
much occupies our leading political and strategic
thinkers. At no other time in history has such been true
to as great an extent.

In simpler days, say up to World War II, a nation
demonstrated its military capabilities on the battle-
fields. Everyone knew, for example, that Prussia was
a great military power because from time to time it
had put that power into the field. The ways to mili-
tary power were not critically dependent on radically
new technologies but on means that were understood
by tradition, tried in practice, and evolutionary in
nature.

Looking back over the last 300 years, we see that
even the loser in a major battle of the past might suffer
defeat but never total destruction. Boundaries might
be rearranged, governments might fall, but mankind
and his civilization continued to exist.

The unprecedented successes of technology of the
twentieth century—and the applications of those sue-
cesses to produce military capabilities—have surely
changed all that. The battlefields of a real, all-out
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Waorld War 11 conventional steategic bombing (left) ecaused
heavy casualties on the ground, but its destructivencss was
dwarfed by the monumental explosive power achieved with the
atomic bomb dropped on Hiroshima (above) during the last
days of the war, killing most of the eity’s inhabitants and
wiping out most of its buildings in a single fearful stroke.

conflict today are liable to be continents; the stakes,
lite or death for an entire society. Yet, if the world
situation deteriorates to the point where recourse to
arms is imminent, doubt—by either side— of the other’s
capabilities might trigger the holocaust.

Therefore, if you ask: Where are the front lines
today in the contest for national security? My answer
is: They are our missile and space testing grounds.

They are at Cape Canaveral—at Vandenberg—at the
national missile ranges where we test out the capabili-
ties of our missile and space systems.

Some observers have pointed out that certain trends
within the Soviet Union seem to indicate that they
are trying to build a relatively invalnerable second-
strike force, roughly on our lines, If this is, indeed,
what they are up to, these sources ask, will this not
result in a kind of stalemate, in which case it is point-
less to pursue further development? The answer is no.

Dr. Harold Brown, Director, Defense Research and
Engineering, spoke at the March 2 dedication of Aero-
space Corporation’s new San Bernardino buildings.
He drew an analogy to a mathematical equation in
which the first-order terms cancel out, making the
second-order terms determinant. The first-order terms,
in this case, are clearly our intercontinental strategic
capabilities; the second-order terms are forces for
more limited engagements. Dr. Brown pointed out:

“Why, then, do we continue work on strategic weap-
ons? The answer is that it remains of the very greatest
importance that the first-order balance not go against
us. We cannot afford to abandon or minimize our
efforts in the development and deployment of our
strategic systems. Even though it is technically feasible
for the Soviets to have a secure second-strike force,
and even though at least some of their tendencies seem

(Continued on page 105)
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...world’s first universal Doppler navigator for all types of aircraft

Guidepost to aerial navigation with pinpoint accuracy—this is the Ryanav IV,
Reconnaissance, surveillance, observation, transportation, evacuation, close sup-
port—whatever the mission—the new Ryawav IV Doppler MNavigator meets
all navigation requirements of fixed-wing, rotary-wing and V/STOL aircraft from
zero to 70,000 feet altitude, in all kinds of weather, anywhere in the world, with-
out ground stations and radio aids,

The versatile, lightweight Ryanav IV tells the pilot where he is, how to get
to his destination and return home regardless of flight path and altitude. This
unique capability enhances mission success and reduces pilot workload.

Ryan scientist-engineering teams are also deeply involved in programs which
include: creation of the newest in V/STOL aircraft, applications of the Ryan
Flex Wing, advanced models of Ryvan's Firebee jet target drone, lunar landing
systems, space radar systems, precision antennas, and lightweight structures for
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Clifton Precision announces 4majur improvements in Servo Motor performance

Greater
Efficiency
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These motors provide more
torque for considerably less
power input. This results in a
more efficient motor as well
as a cooler running motor.

In addition, single phasing
considerations have not
been sacrificed.

For full information: Sales Depl., 5050 State Rd., Drexel Hill, Pa,, 215 MA 2-1000, TWX 215 623-6068—or our Representatives.
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Acceleration is increased to
160,000 rad/sec® at between
2 and 3 watts/phase. Up to
200,000 rad/sec? is possible
under certain conditions.

This is such an improve-
ment that in certain motor-
generator requirements, a
new CPPC servo motor will
now suffice,

Lower, More Uniform
Starting Voltage

WOLTAGE

RANDOM POUTION TISTS

Whereas starting voltages
have been specified at 3%
of control phase voltage, we
can now guarantee 1% and a
great deal more uniformity.

Furthermore, starting volt-
age of these motors has been
exhaustively tested so that
all starting characteristics
can be accurately predicted.
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Materials
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TEMFERATURE

MNew slot and magnet wire
insulation allows much less
current leakage at high tem-
peratures.

In addition, new lubricants
and new impregnation en-
able these motors to with-
stand 200°C plus. Solderless
(all welded) connections are
now incorporated in our
servo motor line,
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INFLATIONARY SPIRAL

CONTINUED

to be in that direction, they can make mistakes in their
strategic force development and deployment. Further-
more, even if our deterrent capability is such that the
only rational Soviet course is not to launch a thermo-
nuclear attack, it is possible in one way or another for
smaller wars to escalate or for the Soviets to make
miscalculations. . . ,

“Furthermore,” he continued, “deterrence could be
unbalanced by further technological advance. Though
I do not consider this likely, to the extent that it is
possible at all, we must not allow future technological
advances to catch us unaware and deprive us of the
all-important capability to destroy any potential ag-
gressor completely as a nation no matter what he may
do in a first strike against our strategic forces.”

I do not mean to infer that the maintenance of our
strategic and tactical forces is the only important proj-
ect assigned to spaceflight testing. Our national scienti-
fic and exploratory space programs are also vital to us,
and, indeed, the two are inseparable within space
technology as a whole.

All space projects contribute toward our national
security. I think we frequently make needless trouble
for ourselves when we try to separate into two
hampers the so-called military space projects and the
so-called peaceful space projects.

It is important to have a wide range of national
capabilities in space in order to be ready to capitalize
on whatever trend of events takes shape there.

Our government recognizes that hard and fast dis-
tinctions as to the character of a project are often dif-
ficult and pointless. Accordingly, one can list many
t:x:lmp!u.: of interagency c:m:perutim'--the Dcpurtmcnt
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SAC flight lines—and missile pads, too—are in-heing
deterrent insurance against aggression, nuelear holoeaust.
Keeping the deterrent eredible is our first security task.

of Defense and NASA share in the Atlantic Missile
Range, in the X-15 program, and in the National
Launch Vehicle Program. And last January they con-
cluded a similar agreement on Project Gemini,

Further, all of our space exploits, whether con-
ducted by the military or by ecivilians, have an equal
share in enhancing national prestige, which has come
to depend heavily on demonstrated scientific prowess.
[ cannot think of any other time in history in which
scientific and technical accomplishments have been so
widely interpreted in a political context. A staff report
to the US Senate Committee on Aeronautical and
Space Sciences had this to say:

“Achievements in science and technology are taken
as documented proof of national strength, vigor, and
capacity for progress. It is tangible evidence of na-
tional capabilities that can be translated into com-
ponents of military power. In the popular mind, space
activities, by nature imaginative and spectacular, seem
to have come to epitomize over-all national progress.”
—Exn

Dr. Getting is President of the Aecrospace Corporation,
Inglewood, Calif., and one of the nation’s foremost de-
fense scientists. A physicist, he pioneered in radar develop-
ment. A one-time professor at Massachuseilts Institute of
Technology, Dr. Gelting is also a former Vice President
of the Raythean Co. He has serced on a number of high
government defense panels, including the Air Force
Scientific Advisory Board and as an adviser to the Joint
Congressional Committee on Atomic Energy. The fore-
going article is based on remarks by Dr. Getting at the
AIAA Space Flight Testing Conference at Cocoa Beach,
Fla., on March 19, 1963.
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In its enthusiosm for finding o “rational’” basis of agreement with the
Communists on gquestions on conflict control, is the Administration missing

some crucial points?—

e That recognizing the Communists as humean beings with an interest
in survival does not necessarily prove that the Communist definition of

rationality is the same as ours.

® That Communist rationality, geared to world domination, probably
means working toward technological-military end runs—even after both
sides solemnly agree to legislate the strategic competition out of existence

through stalemate paocts.

@ That since technology in the nuclear/space age is dynamic and ex-
ponential, the free world must use it dramatically and openly, wherever
advantageous, in the control of conflict and, hopefully, in the final erosion

of messianic totalitarianism . . .

SPAGE TECHNOLOGY:
TODAY'S TOOL FOR

HEN the history of our era is written, our suc-
w cessors may well read that the application of

space technology to the control of conflict on
earth was far more significant to mankind’s well-being
than such monumental achievements as the landing of
manned expeditions on the moon and planets with
all their highly touted "spin-offs” to the civilian econ-
omy. Whether or not such a chapter in future history
is written will depend in large part on the imagination
and daring of American leadership today and
tomorrow.

Yet it is a major irony that in our cold-war-weary
world the high potential of space technology as a tool
for the maintenance of controlled peace with safety
not only for the free world but also for our opponents
—who live in the same nuclear shadow—receives so
little of the attention it deserves. We hear only that
space must be preserved for peaceful purposes and
that the arms race on earth must be slowed, or better
still, stopped.

Indeed, almost overnight there has grown up a vast
literature of arms control and disarmament, with the
great weight of the talk and writing on the western
side of the Iron Curtain. The burden of this vast and
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CONTROLLED

important discussion is that something must be done
about the arms race, and that if something isn't done,
an accident or other military-political event will in-
evitably set off a world-destructive nuclear holocaunst
in which there can, we are told, be no vietor. War is
obsolescent, we are warned, and Clausewitz’s famous
definition of war as a continuation of politics by other
means is defined as an anachronism in the latter half
of the twentieth century,

In this context, great efforts are under way, political
and military, to create a “safer” world environment.
On the political side, reported daily and excitedly in
the public prints, there is a vigorous effort to reach
an agreement with the Soviet Union on the cessation
of nuclear testing. On the military side, our top civilian
defense planners are rushing headlong toward a stable-
deterrence situation, an era of strategic nuclear parity,
the rationale of which seems to be the firm Adminis-
tration conviction that within a few years both we
and the Soviet Union will have mutual retaliatory
strength sufficient to destroy each other and that the
deadly logic of this sitmation will prevent nuclear at-
tack by either side on the other.

Of course, the main criticism of this approach—as
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rational as it may seem on the surface—is the question:
Will the Soviets agree with the Administration’s view
that for all practical purposes military technology
ought to be “frozen” at approximately its present level?
The Administration apparently believes strongly that
the Soviets can be convinced, and that once they are,
both sides can press on toward other agreements based
on a “mutual interest” in the avoidance of world
destruction. Yet history militates against such Admin-
istration confidence. The Soviet Union, whether under
Stalin or his successors, has given no indication of
abandoning its messianic desire to communize the
world, To be sure, there have been important changes
in the Communist world—in Russia a lessening of
terror as a domestic political tool—and in the larger
Communist world a public and violent argument be-
tween Russia and Communist China over the best
means to achieve world domination. It is true, too,
that Nikita Khrushchev is far more understanding of
the nuclear age which was well under way when he
seized power than was his predecessor Stalin. He is
doubtless appreciative of the “nuclear teeth,” as he
puts it, of the United States. Indeed, some argue that
it is this very appreciation of the nuclear facts of life
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that will induce the Soviets to go along with nuclear
test bans and successor arms-control plans, since Khru-
shchev must see that to press forward with new mili-
tary technology will only encourage the US to do the
same and exacerbate an already tense arms race.

No matter how it is expressed, this philosophy has
its roots in the conviction that technology, itself, par-
ticularly nuclear technology, has run amok, that it has
come to threaten the very survival of the human race,
and that therefore its march must be slowed or even
ended by mutual agreement of its two foremost prac-
titioners—the US and the Soviet Union. Once nuclear
technology is legislated against, according to this
credo, other kinds of technology, notably space, and
rocket technology—which provides the delivery means
for nuclear warheads—can be regulated too. The par-
ticular and understandable nightmare of many strate-
gic thinkers is the extension of rocketborne nuclear
weaponry into orbital space itself, i. e, the orbital
bombing system, which is often pooh-poohed as an
expensive way to do something that can be done
cheaper with conventional intercontinental missiles,
yet continues to be recognized as worth worrying

( Continued on page 109)
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SPACE TECHNOLOGY

CONTINUED

about by recognized strategic experts. As Donald J.
Brennan, a leading defense seientist and arms-control
expert who now heads the Hudson Institute at Har-
mon-on-Hudson, N. Y., has written:

“The potential characteristics and utilizations of orhi-
tal weapons cover a considerable range of possibilities.
They could be used as a purely retaliatory system
aimed chiefly or entirely at cities, in which case they
could have relatively modest yields (in the region of
one megaton). The problems of effecting reentry of
these devices from orbit with sufficient accuracy for
this purpose can probably be solved without the
necessity for some form of terminal guidance.

“Another possibility of a purely countervalue [use
against populations rather than military targets per se]
system that has been discussed, and which appears
much more disturbing, would invelve placing in orhit
a limited number of devices of very large vield (a few
hundred megatons or more) which would be detonated
at orbital altitudes (say 150 miles) rather than [being]
brought down to earth before detonation. The thermal
effects from such a high-vield device could set fire to
a large fraction of a continent, the extent of which
would probably be limited only to that which could
be ‘seen’ from the point at which the device was
detonated, except that areas protected by cloud cover
at the time of detonation probably would not be
ignited.

“In addition to purely countervalue possibilities, it
may prove possible to deploy orbital-bomb systems
that are effective for attacking the strategic forces on
an opponent. This would probably require devices
of moderately large yield that could be brought down
out of orbit with considerable precision, possibly using
some form of active guidance (such as television) in
the terminal phase of delivering the weapon to its
target. Systems of this type would probably need
to incorporate, or be supplemented by, reconnaissance
systems for gathering suitable target information.
Also, if a system of this type were to be used for
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Cuba, shown to the nation and the world, through 1
tions, during the Coban erisizs last October. At left is photo of
Red Sea area relaved from National Aeronauties and Space Adminis-
tration’s first Tiros weather satellite. Weather surveillance photos
from space are the only sort of space observational pictures
hitherte released but indicate potential of space reconnaissance.

Internationnl political impaet of sorveillance was demonstrated
by pictures like the one above of Soviet missile emﬂlacnmrnls in

¢ United Na-

initiating a coordinated surprise attack, it would prob-
ably be necessary to ‘bunch’ the weapons in orbit in
order to effect the delivery on their targets within a
relatively brief interval of time. Retaliatory weapons,
on the other hand, could be spread out in separated
orbits since it would not be necessary to deliver them
all at the same time.”

As if to add to the horror, Dr. Brennan adds in a
later passage in his essay, which appears in Outer
Space, Projects for Man and Society, a Prentice-Hall
Spectrum Book, published in 1962 by the American
Assembly, Columbia University: “The further de-
velopment of booster-rocket technology by the major
powers may make possible the deployment of rela-
tively invalnerable orbital weapon systems by some
of the secondary industrial powers.” Shall we be faced,
Dr. Brennan asks, implicitly, with an Nth-country-in-
space problem? Will some future General de Gaulle
insist that France must have the means of defending
herself from space with a spaceborne deterrent, a force
de frappe en lespace?

Bombs in orbit, as Dr. Brennan and many other
specialists in strategy and arms control suggest, ob-
viously offer little toward solution of the arms dilem-
ma. They can scarcely be identified as space-oriented
contributions to conflict control. They are mentioned
here primarily to make two basic points:

e That no matter how hopefully we approach
negotiations on arms control on earth or in space
with the Soviets and no matter how logically we may
expect the Soviets to act in the face of what we expect
to be a stalemated strategic situation, we must take
into account the Soviet temptation to make techno-
logical end runs. Orbital weapon systems are but one
of a series of possibilities. They range from calculated
disruption of our command-and-control facilities to
the covert destruction, one by one, of our Polaris
submarines.

e That, unfortunately, most of the discussion of arms

(Continued on following page)
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control, whether in terms of conventionally delivered
nuclear weaponry as represented by intercontinental
missiles, or of spaceborne weaponry, has been in terms
of finding rationales on which to base reduction or
outlawing agreements that will be acceptable to us
and to the Soviets at the same time. This approach
hangs tenuously on the hope that we can persuade
the Soviets to be logical in our terms, a process that
leads only to interminable hair-splitting negotiations.

Instead of emphasizing the unlikely abolition of
technology by mutual agreement, what ought to be
stressed positively is the use of technology, particularly
space technology—married to the observation and com-
puting arts of today—as a really viable instrument for
conflict control, an instrument that ideally might even-
tually be used by an international authority, but that
in any case ought to be used publicly and unilaterally
now by the US as a peace-preserving technique.

For a time, there was such an effort—albeit timid—
under way. The US openly discussed its Air Force
Samos-Midas spaceborne-observation and missile-warn-
ing satellite programs and even sent up trial balloons
on the possibility of turning over surveillance data to
the United Nations. Then suddenly and absurdly in
the early days of the current Administration almost a
total clamp was put on any information about such
surveillance programs, except for recent official an-
nouncements that the Midas program suffered from
serious technical problems. As to Samos, it is not only
a dirty word in Moscow, where the Communists
periodically how! about American spying from space,
but it is also unmentionable in Washington, where the
Administration view is that to discuss it is to admit its
existence, suggest its efficacy, and to acknowledge
Soviet charges of provocation. This policy is not only
inconsistent with the fact that everyone knows Samos
exists, but it also makes no sense when measured
against the fact that during the Cuban crisis last vear,
the one item that really had impact at the United
Nations was the display at the UN, to all who would
look, of the photos of Soviet missile sites in Cuba.
Somehow this point has been lost on the Administra-
tion, yet it is crucially important to demonstrate that
technology can crack the traditional Soviet secrecy
screen. This fact should be used as a vital political
conflict-control tool by the US.

One of the most succinet statements in this connec-
tion is contained in a recent article, “Information and
Arms Control,” in the Journal of Arms Control, Janu-
ary 1963, by John B. Phelps of the Institute of Defense
Analyses. Dr. Phelps writes:

“ .. A further prospect, resulting from technology,
is that observation satellites will make it either impos-
sible or extremely difficult to maintain certain kinds
of secrecy in the 1960s. The development of these
satellites seems inevitable. . . . The point to be empha-
sized is that, in several ways, the weapons and space
technology of the 1960s hold the promise of both less-
ening the need for military secrecy and making cer-
tain kinds of secrecy impractical anyway. Our task is
to align our arms-control thinking to take advantage
of this state of affairs.”
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Dr. Phelps adds later in his article:

" .. It seems likely that as yet we do not fully
understand the implications of these satellites for arms
control or for a number of peaceful purposes. As
before, it seems doubtful that either side will
forego their use; they arve in the technological cards.
We may be able to move further toward acceptance
of the principle that observation from space is a nor-
mal and not particularly threatening activity, more or
less equivalent legally to observation from the high
seas. Perhaps, eventually, satellite observation can be
conducted on an international basis or made part of
an arms-control agreement. As an agreed inspection
technique, it could be notably free of irritation hazards.
But as unagreed unilateral instruments, observation
satellites can probably still contribute substantially to
the totality of information on which a nation bases
its arms-control possibilities. One is intrigued by the
possibility that, if the Soviets can be gotten used to the
idea of being looked at from above, over the years
some fundamental and highly desirable changes in the
present information asymmetry, and indeed in the
whole politico-military climate, might be brought
about.”

Dr. Phelps's latter suggestion that the Soviets might
get used to and accept observation from space is prob-
ably too much to hope for. But his main argument is
cogent—that observation satellite systems are essen-
tially positive contributions to the problem of conflict
control in a cold-war world. This is true even with
some political and technical caveats.

From a political point of view, American unilateral
and open use of spaceborne observation will, of course,
carry risks, not only of loud Soviet protests about
spying, but even of Soviet appeals to “international
law.” But all this has already happened. The shouts
of “spy” are legion, and the Soviet Union has already
complained at the UN that “no analogy exists [in terms
of observation satellites] with principles applying to
the open seas. Such [US] gathering of [reconnaissance]
intelligence data through the use of space vehicles is
in violation of the sovereign rights of states, and if
outer space is to be used in peaceful cooperation, such
operations cannot be regarded as legal or in conformity
with international law.” The US should welcome the
chance to debate this point in the UN because of the
opportunity to hammer away at the obsession with
secrecy of the Soviet Union and its consequent unto-
ward influence on the arms competition.

As to technical problems of observation satellites,
they are numerous and range from the problems of
penetrating cloud cover and camouflage to methods of
data retrieval, and include vulnerability and the ever-
present questions of cost effectiveness—which is to say,
observation satellites are by no means a conflict-con-
trol panacea. (The interested reader will find what is
virtually a “bible” on the problems and potential of
observation satellites by following the work of the
RAND Corporation's Amrom Katz, who has written
clearly and provocatively on the subject for this and
many other publications.) Yet spaceborne observation

( Continued on page 113)
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is bound to be an important technological means to-
ward the end of conflict control, a distinctively posi-
tive means,

The argument has been made that the primary pur-
pose of observation satellites is really target selection,
making such satellites offensive and aggressive. But
in the US context the purpose of such satellites has
undoubtedly been to ascertain Soviet military capa-
bilities so as to have solid data on which to base our
own military planning. The arms-control enthusiast
should logically accept such satellites as a vital con-
tribution to nonformalized arms control, since the
better the data the US has on the true ratio of reality
to bluff in Soviet weapon claims. the less the need for
the US to invest in unneeded weapon systems.

Ironically, instead of recognizing this positive pres-
ent and future beneficial arms-control influence of
unilateral US spaceborne observation, too many arms-
control thinkers tend to concentrate their energies on
the “"mutual interest” concept and worry about how
the US and Soviet Russia can find ways to agree on
what not to test and what not to build. This obsession
leads to projection of US attitudes over to the Soviets,
on the ground that they, too, are human and interested
in survival. What is too often forgotten is that to rec-
ognize that the Soviets think differently from us is not
to deny their humanness. It is rather to recognize that
they will abandon their world-domination intent only
when it is finally demonstrated as unworkable,

Robert S. Rochin of the General Electric Company,
in his monograph, “Observation Satellites for Arms
Control Inspection,” GE General Engineering Labora-
tory Report 62CLT78, sums up the case for observa-
tion satellites in the arms-control context this way:

“In a relatively short period of time, a satellite can
survey the entire area of any country, or even the
entire surface of the earth, in order to locate suspicious
areas or activities. Such areas can then be examined
more closely by higher resolution observation from a
satellite or an aircraft, or by sending ground-based
inspectors to inspect the area. Among the facilities
which may be detected and identified from high-alti-
tude rapid-scan observation are missile-launching
pads, major airfields, factories which could be used
for producing large weapons or weapon-delivery vehi-
cles, such as missiles or airplanes, and storage facilities
for such delivery vehicles. It is also possible to locate
roads, shipvards, large roving ships at sea (due to
their conspicuous wakes), and major logistic activi-
ties, particularly in areas where there had previously
been no comparable activity.

“Satellites can also be used to photograph, with a
higher resolution, specific areas which are pinpointed
by the surveillance techniques deseribed above. It is
possible with these higher-resolution systems to iden-
tify weapon systems and weapon production facilities
for the larger tvpes of weapons. Airfields can be ana-
lyzed to distinguish civilian from military fields. It
should be possible to inspect ground force installations
to analyze troop and weapon dispositions, vehicles,
storage of munitions, etc.; to study seaports and their
facilities to identify naval ships; and to determine the
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deployment of warships, naval airplane carriers, sur-
faced submarines, ete.”

In short, with enough vehicles, enough film, enough
time, enough patience, spaceborne observation can
shatter the secrecy that envelops the most notably
closed society in history, the Soviet Union. Such an
attainment, unilaterally achieved by the US and an-
nounced to the world and to the citizens of the Soviet
Union and Communist bloe, could have an enormous
and salutory effect on the cold war, a far more im-
portant effect than will be obtained by interminable
musings on how to reach agreements with the Soviets
on banning weapons on the ground or in space.

Another significant potential capability of space-
borne observation is in the field of limited war, which
has attained so much significance in Mr. Khrushchev's
era of “wars of liberation.” As the Raytheon Company’s
Clark C. Abt (see “Space Denial: Costs and Conse-
quences,” Seace Dicest, March '63) has suggested in
his article “The Problems and Possibilities of Space
Arms Control,” in the Journal of Arms Control, Jan-
uary 1963:

“The effect of such a capability on limited-war
operations would be a substantial aid to defending
powers against Communist ambiguous threats and
limited aggressions. Since the Western democracies
have a sufficiently open society so that major moves
of weapons and forces can be concealed only for a
short period of time and with the greatest difficulty,
while the relatively rigid internal security of the
Soviet Union and Communist China make the con-
cealment of such movements comparatively easier, the
global surveillance systems would upset this advantage
of an aggressor. Furthermore, the very availability of
continuous global surveillance, presumably with the
at least threatened intention of the United States to
make public any indication of Communist buildup for
aggression, might in itself help to deter such buildups
of forces for peripheral aggression.”

Mr. Abt's thesis makes good sense. The West's prob-
lem in dealing with the Communist bloc is essentially
the problem of making impractical those aggressions,
overt and covert, which feed Communist messianism.
The West, led by the US, must take a world view
based on its own image of what constitutes a peaceful
planet, and it can take great steps in that direction by
openly using the new tools of space technology. Global
surveillance is but one of those tools. A US antibomb-
in-orbit capability—announced to the world and espe-
cially to the Communists—is another and probably the
best and cheapest way in the long run to convince the
Soviets that whatever they put up we can knock
down if it is considered dangerous. To base our hopes
on tacit or even formalized agreements with them is
an idle wish in an era of exponential technological
development.

In the nuclear/space age, marred by a cold war we
didn’t start and have bent over backward for nearly
two decades to try to end, there is more danger to us
if we fear technology itself than if we intelligently
plan to use it to our own and the world’s advantage.
—Exp
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The first chief of the US Atomic Energy Commission writes pointedly that

disarmament negotiations now—at the wrong time and under the
wrong circumstances—actually can and do increase the very tensions

they are designed to diminish, Getting rid of weapons in a dangerous

world is no panacea for peace. It is a myth we ought to eschew.

In a world of expanding technoloegy, with great promise for
mankind, we should instead search for peace through an attack
on the causes of conflict rather than attempting to

treat the symptoms. We must face up to the fact of the . . .

UNREALITY
AT GENEVA

By David Lilienthal

FORMER CHAIRMAN, US ATOMIC ENERGY COMMISSION

use of nuclear weapons can bring to the whole

world, Here there are no important differences
of opinion. The area of difference of opinion lies in
answers to the question: What can be done about this
threat of disaster, and how?

There are at least three different points of view:

First: There are those who find that the answer lies
in the question itself: First get rid of the weapons.
Universal disarmament, not unilaterally, but by the
process of negotiated treaty with the Soviet Union, is
a life-and-death imperative. Press the negotiations at
Geneva as a primary and urgent and overriding ob-
jective. We are told on high authority that disarma-
ment is “the most seriously pressed proposal for the
achievement of peace”; our President has admonished
the world that, “The weapons of war must be abol-
ished before they abolish us.”

With the concept of absolutes in human affairs—
“gither-or"=I profoundly disagree.

Second: The second course to avoid nuclear dis-
aster embraced by many can be summarized in this
way: Give the negotiation of a disarmament agree-
ment the top priority, even while recognizing that the
prospects of complete agreement immediately are not
bright. But concurrently seek other ways as well by
which tensions and animosities between the great
powers can be reduced and relieved.

ETERYD?{E recognizes what terrible disaster the

114

This is far from an unreasonable view, but it is not
one I can share.

I ask you to consider still another concept, one that
represents my own conviction, reached after a painful
reassessment of my earlier views of the road to peace
in an age of nuclear weapons,

First Attack the Causes

My view of the best course is founded on my belief
that in human affairs the only thing that is inevitable
is change: That there is no single great dramatic step,
neither disarmament nor sole and increased reliance
on weapons, that will or can solve the problem of nu-
clear weapons, I find the great hope for peace to lie
not in a single panacea but in diversity, in [the pursuit
of] the ends of peace in thousands of areas of human
life.

Consider the hazards to the very peace we seek that
lie in the disarmament negotiating process under
present conditions.

I believe it to be fundamental that it is the causes
of war that must first be ameliorated before we can
safely make progress toward eliminating or even limit-
ing substantially these terrible weapons of war. The
reason nuclear weapons are a threat to the world lies
not primarily in the inanimate weapons themselves,
but in the animosities, the suspicions, the conflicting
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drives and ambitions and ideologies of the nations who
possess the weapons. While the very existence of such
awesome weapons increases tensions, it is more than
futile, 1 believe it is courting disaster, to negotiate for
general disarmament in the present atmosphere of
distrust and hatred,

The road to eliminating war using nuclear weapons
is said to be disarmament. 1 say “said to be,” because
this is the official verbal position of the great powers,
and the great tranquilizer for the anxious lay citizen,
on our side and perhaps hoth sides of the curtain of
iron. Draft treaties by the United States and the
USSR calling for such general disarmament lie before
the negotiators at Geneva; in this country dozens of
technical studies to support our proposal are under
way.

The Russians for years have lost no opportunity to
propose in general terms the goal of general disarma-
ment, as years ago they initiated the transparently
unacceptable ban-the-bomb cure for world tensions.
The United States, following this lead, has also put
forward a proposal for step-by-step general disarma-
ment. A special agency in our government on dis-
armament is in existence. For several years the
Russians and ourselves (as chief parties) have been
at the conference table at Geneva on what is described
as a first step in disarmament, that is, an attempt to
agree not to test nuclear weapons.
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I suggest that the disenssions themselves have in-
creased, and are likely to continue to increase rather
than diminish, ill-will and distrust. Our willingness to
negotiate (and to make one concession after another,
as we have ) has not increased the Russians' confdence
in us. It has certainly not increased our confidence in
their intentions. Our representatives have been forced
openly and explicitly to say that the Russians are using
disarmament talks to gain time for military advan-
tage, and we say much the same thing about their
good faith and aggressive intentions.

Talk and Actions Differ

From time to time—as in the past—Chairman Khrush-
chev will make some dramatic disarmament move,
couched in conciliatory terms, This will, if the past is
any measure, encourage a belief among many people
that disarmament is in truth a real hope. As a conse-
quence, there will once more be a diminution of vigor
and faith and public interest in those more prosaic
measures for peace that lie outside the area of weap-
ons. The Russians have done this more than once
before, Chairman Khrushchev coming to the United
States at one time for that purpose. It is bound to
happen again in a somewhat different form, perhaps at
Geneva and possibly soon.

(Continued on page 11T)
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UNREALITY AT GENEVA

COMNTINUED

Test-ban negotiations have become a hardy international
perennial, often raising false hopes in o conflict-weary
world. This is one of the sessions of the 1958 meeting at
Geneva of technieal experts from Enst and West convened
to disenss test-detection feasibility, The talks were futile.

But such proffers, while they will stir hopes in an
anxious world, will prove to be another source of dis-
illusion, another diversion and dilution of the priority
that should go to other means of bringing peace. and
a cause of added frustration and anger. The underly-
ing animosities will not be diminished thereby. On the
contrary, the negotiations at Geneva, although con-
ducted by able and patient men, have not improved
the prospects for avoiding nuclear disaster, but have
subtracted from the prospects of peace.

Why should we continue the official rhetoric that
the USSR or the United States seriously expects major
disarmament in the near future? The acts of rearma-
ment of both our governments look the other way. We
were never farther from a peaceful mood than in the
midst of this disarmament rhetoric, on both sides.
This is not necessarily for lack of sincerity as to goals.
Certainly neither the United States nor the USSR
wants war or wants to go on spending vast sums on
armament, But in any case the formal position of both
governments places serious steps in disarmament high-
est on their officially stated priorities, so we must con-
sider it a major premise,

But there are other reasons why we must consider
the current negotiations for disarmament with the ut-
most seriousness, and question them if we feel that
thev should be challenged. For whether the negotia-
tors believe there will be consequential affirmative
results of their efforts or not, they are necessarily
prisoners of a commitment, an emotional commitment
to their premise which I regard as a mirage, a myth,
the myth that hope for eliminating war lies chiefly or
solely in eliminating weapons of war.

The crucial question is not whether we are “for” or
“against” disarmament, “for” or "against” peace. What
we must ask ourselves carefully and eritically is wheth-
er negotiation about disarmament at this time is for or
against the interests of peace, for or against the ulti-
mate prospects of true disarmament.

There are four chief concerns 1 have about continua-
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Two years later, in 1960, more delegates from more na-
tions, ten this time, sat down once more at Geneva 1o con-
fer on disarmament. Agreement eluded thi= group, just as
it has eluded its predecessors. This vear, East and West un-
successfully negotiated on the nuclear test ban once again.

tion or resumption of I:_:r.‘llt‘r-:l.] or nuclear disarmament
negotiations at this time with the Soviet Union; they
can be summarized in this way:

First: High priority given to negotiations for dis-
armament treaties at this time adds to the risks of
disaster. For they provide the tinder for an increase
rather than a decrease in acute animosities, distrust,
tensions, and confrontations, at almost the worst pos-
sible time, with no likelihood of an offsetting gain for
peace to balance against the taking of such added
risks.

Second: A disarmament treaty, now, between the
Soviet Union and the United States and the West
would leave the warlike Chinese in a position of power
dangerous to world peace; even a serious prospect that
both the great powers might disarm could be disturb-
ing to peace-loving peoples in Asia, under the shadow
of China.

An Escape from Reality?

Third: If negotiations for disarmament are under-
taken seriously under current conditions, they are un-
realistic. Therefore, they have the infirmites and
dangers of any escape from reality in a tough and
changing world. And if they are not undertaken seri-
ously, but as propaganda moves, they have the risk
of any transparent maneuver: Little hope of gain for
peace, and real danger of moral injury.

Fourth: Disarmament negotiations, that is, a pre-
occupation with weapons, distract and dilute our
energies and attention from those multiple diverse
ways and means of strengthening bit by bit the sense
of community and commonalty of interest in the world
in which lies the real hope of making weapons less
relevant.

A few comments on my first stated concern: That
negotiations now, at the wrong time and under the
wrong circumstances, can and do increase the very

(Continued on following page)
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UNREALITY AT GENEVA

anxieties, tensions, and animosities they are designed
to diminish,

No need to get into the technicalities of the months
and years of the negotiations. Take one instance only.
Ironically, this instance arises out of the sole issue of
principle on which the United States and the USSR
have reached verbal agreement.

In September 1961, Ambassadors McCloy and Zorin
agreed for their governments—and I quote a portion of
the central clause—that “all measures of general and
complete disarmament should be balanced so that at
no stage of the implementation of the treaty could any
state or group of states gain military advantage” as a
consequence of disarmament measures.

How can these bitter antagonists discuss a “balance”
of military force as between them, so that the discus-
sion will make any sense at all, without disclosing to
the other what is the state of their arms at the time of
the balancing process?

And information, in sufficiently revealing detail to
mean anything, about the state of their arms inevitably
discloses to knowledgeable men their war plans and
military policies. War policies and plans are a nation’s
most sensitive area, making the controversial “on-site”
inspection of underground tests seem innocuous in-
deed by comparison. And how can discussion of “bal-
ance” make any sense unless the disclosures and
representations of the two parties of their present arms
are subjected to verification by the other side? The
incentive for lying, or saber-rattling to impress the
other side, would be brought to a new high point if
such a discussion got very far,

There are more than a few instances growing out
of the negotiations of disarmament and of the test han
that have led to and will continue to lead to provoca-
tive and dangerous charges of bad faith, on both sides.
These are directed not just against the negotiators, hut
inevitably challenge the honor and intentions of the
heads of state and their chief civilian and military
officers. Repeatedly calling into question the honesty
and intentions of a great power, in the ugly temper of
the present, inflicts wounds that fester.

When the dispute in negotiation is fishery rights, sav,
that is one thing, But where the questions are those of
life and death that are involved in disarmament dis-
cussions, that is quite another matter, for, while these
talks go on, the very subjects of discussion—their nu-
clear missiles, and ours—are pointed toward each other
night and day. Under these conditions an accusation
that impugns an antagonist’s basic intentions about
those very weapons increases the risk that the trigger
will be pulled by design or in panie, since such an
accusation may well be construed as the signal for
attack, forcing what a military man might readily justi-
fy as “anticipatory retaliation.”

Turning to a discussion of my second stated concern,
which is the absence of China from the conference
table:

The discussions about disarmament have assumed
two antagonists. A commitment, therefore, on the part
of the Soviet Union for disarmament is presumed,
under this doctrine, to encompass wholly one side of

CONTINUED

the balance of power, and the same is to be said of the
West. But the fluidity of the world is such that the
Soviet Union may not even now be able to speak for
the countries that are or may be major threats to peace.
It is almost certain today that the Soviet Union would
be unable to commit China to disarmament. With the
West and the Soviet disarmed the Chinese conld make
a mockery of the very objective of disarmament:
peace in the world. If the Soviet Union did in fact
disarm, and China did not, would the peace-loving
Indians regard this as a step toward peace? Of course
not,

How About China, France?

If any further evidence of the unreality of Geneva
were needed, the absence of China would supply it.
Can one conceive of the USSR disarming, except as a
token, without China included? Can anyone expect us
to do that, either? Of course not. Would any person
now want the United States and USSR to disarm, with
the warlike Chinese on the move?

On the other side (but to a lesser degree) it is far
from clear that the United States could now speak for
France on a disarmament program, perhaps even on a
test ban, certainly not until France fully establishes
herself as a nuclear power.

Disarmament now, as a principal reliance for peace,
has this inherent defect: That unless it is well-nigh
universal it increases the power for mischief of those
who are unwilling to disarm.

If the pieces on the armament chessboard are mov-
ing with such unpredictable rapidity, is this not a
dangerous time to engage in serious negotiations with
the Soviet Union about complete and total disarma-
ment; is this a time when anything but continued
futility, frustration, and increased hostility can come
out of such negotiations?

My third concern is that negotiation is unrealistic if
it is founded on the belief, on either side, that general
and total disarmament, or even major reductions in
arms, can come out of negotiations at this time,

Suppose it is clearly futile. What harm does it do,
one is asked, to negotiate with the Soviets on their
offer of peaceful coexistence and their offer to nego-
tiate for an immediate general and total disarmament?

The chief harm is that this preoccupation with get-
ting rid of weapons is a basically wrong premise, But
there is the harm that inheres in the fact that disarma-
ment now is not realistic.

We have been through just such periods of unreality
and wishful thinking in recent years—the spirit of
Geneva, the spirit of Camp David, the illusions of the
summit meeting formula for peace.

I find that there are not a few thoughtful people
who say, to justify futile and ill-timed negotiations:
“While you are talking you're not shooting.”

I wonder. I recall that the Japanese emissaries were
still talking to Secretary Hull while their bombardiers
were blasting our feet at Pearl Harbor.

Talking is not always synonymous with not shooting.

(Continued on page 121)
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Watchdog for 4 nations

This is the Bristol/Ferranti Bloodhound surface-to-air guided
missile, adopted by the United Kingdom, Australia, Sweden and
Switzerland as an integral part of their defence systems. Blood-
hound is powered by two Bristol Siddeley Thor ramjets which
have proved their reliability doring hundreds of test firings in the
missile’s development programme. Bristol Siddeley have more
than twelve years experience in the design and development of
ramjets and are the only European company to have a large ram-
jet engine in quantity production.

TURBOJETS - TURBOPROPS - TURBOFANS - PISTON ENGINES
RAMJETS - ROCKET ENGINES - MARINE AND INDUSTRIAL GAS
TURBINES - MARINE, RAIL AMND INDUSTRIAL DIESEL ENGIMES -
PRECISION ENGINEERING PRODUCTS.

BRISTOL SIDDELEY
SUPPLY THE POWER

Brisiol Siddeley Engines Limited. Canmiral Ofice:
Metgury Howvss, 195 Knightabridge, Landon SWT,




New nghl. The first new direction-sensing device in 50 years, the traveling wave ring laser, may
make future sea, air and space guidance systems simpler, lower in cost, more sensitive and more reliable.
A marriage of the inertial and radiation sciences, it is only one result of Sperry research. O Intensive
basic studies at Sperrv Rand Research Center concern materials, plasma physics,

chemistry, solid state devices, geoastrophysics among others. And Sperry research is

also continuing to develop advanced instruments and controls, acoustical and optical s

systems, new radar concepts, inertial components, sensor and surveillance systems, and

many more. O Through research successes...and failures...Sperry is shedding new DiviSIONS OF

SPERRY RAND
light on fundamentals...and on the future. General Offices, Great Neck, New York. C'-':IRPI:I;H\T:';I'N
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COMNTINUED

‘The Winds of Change’

My fourth category concerns change and hope. In
what direction do I think hope lies? My view is that
hope lies in “the winds of change,” to use the phrase
recently used by President Kennedy, changes outside
the area of weapons.

These currents of change run for the most part in
deep tidal currents far below the surface, where even
the most perceptive eye cannot detect their beginnings.
They are not predictable and in their embryo state not
even detectable; all we know is that changes are under
way. Therefore, to cite cases of the kind of change [
have in mind in a way obscures the essential point of
their unpredictability and wide diversity. Neverthe-
less, a few references to changes that serve the cause
of peace may help us to be sensitive to. to recognize,
and to encourage the beginnings of changes that, in
my view, bear mightily on the central problem of
maintaining peace in the world and ultimately bring-
ing to an end the nightmare of overhanging nuclear
war,

Seven areas come to mind:

1. International trade and commerce. From the
earliest days of Marco Polo and the caravans that
crossed the Asian wastes until today, trade has been
one of the many forces drawing men together. It has
also induced conflict, but, on balance, trade and com-
merce have had a profound effect on the reality of
mutual human dependence, our need for each other.

2. Transportation and communieation. Changes
in these areas, in hundreds of ways, have come faster
in our time than perhaps at any other period of his-
tory. The effects of internationalization of the fast
ship, the airplane, the telephone, of radio and tele-
vision are well known to us all,

3. Economic development of the poorer coun-
tries. The full effect of the international helping hand
cannot be judged now, but its influence on interna-
tionalization, on the cross-fertilization of ideas and
cultures, is one of the changes from which real hope
can be derived,

4, Food. In our time there has been launched a
great international movement in the United Nations
and elsewhere dealing with man’s most ancient prob-
lem: feeding himself from the fruits of the earth.
The techniques of one people become available to
other people, at a rapid rate. The lessons of irrigation
practices, or seeds, or fertilizers, learned in countries
A and B are carried to countries C and D—and so on.
And this is one of the greatest forces, though often
little noticed, toward mutual respect and awareness
of interdependence.

3. Health. The work of the World Health Organiza-
tion and of many other health agencies that move
across national borders directly to peoples of another
country—here is a change that has at least as great
potentialities in building the foundations and perspec-
tives of peace as any of the measures for, let us say,
adjudicating international disputes. And it has the
virtue of dealing with the everyday life of people, and
so is readily understood.
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6. Seience and technology.

7. Exducation.

These seven fronts in the war for peace are but a
few of many. But they suffice to make this point clear:
Operating on the international scene, these are among
the multiple forces of change that from time im-
memorial have wrought individuals into communities,
have transformed communities into a nation such as
ours. It is my faith that the same forces for living
together that trade, transport, communication, food,
health, science, and education have exerted over the
centuries are playing a similar role in the building of
the world community.

The World Wars in this century have grown out of
the bitter antagonism between Germanv and France,
Today, as part of the economic rather than diplomatic
effort only a decade old, Western Europe is closer to
economic unity than at any other time in the history
of this center of modern civilization. The most relevant
aspect of this major event in world history is that the
bitter enemies, France and Germany, have effectively
disarmed themselves.

‘Man Will Not Perish’

France is not literally disarmed vis-d-vis Germany
in the sense that it does not have weapons: West Ger-
many is not disarmed in the sense that it has signed a
treaty of disarmament with France. These countries
are disarmed in an even deeper sense. They are dis-
armed because they have found that they have inter-
ests in common in leading the development of the
community of Europe that make any question of a
disarmament treaty between traditional enemies al-
most irrelevant,

If 1 am right that this is a form of true disarmament,
then this point is worth reiterating: that disarma-
ment between violently antagonistic countries, Ger-
many and France, came about not through a precceu-
pation with armament but in a different area, the area
of trade and commerce, of economic cooperation.

Let me conclude these discussions on nuclear haz-
ards on a personal note of my own faith about the
future. I believe in man and believe he will not perish.
Nor will the works of his spirit and imagination vanish
from the earth. I believe civilization will ride through
this storm.

I do not believe that God ereated man and endowed
him with the capacity to unlock the energy within the
very heart of matter in order that man should use
that knowledge to destroy this beautiful world, which is
the handiwork not of man, but of God.—Exp

Dacid Lilienthal is a veferan public servant who was the
first chairman of the Atomic Encrgy Commission and
served in that post, under appointment by President Tru-
man, from 1946 to 1950. Prior to his AEC sercice, he was
director of the Tenncssee Valley Authority public power
agency, about which he wrote a book, TVA, Democracy
on the March. He is now Board Chairman of Development
Resources Corporation. The above article is based on
presentations delicered at Princeton University by Mr.
Lilienthal as Henry Stafford Little lecturer for 1963.
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SATELLITE
SCOREBOARD

Az of Am Force/Space Dicest's mid-March cutoff date for entries in this vear’s “Satellite Scoreboard,” there
were more space shots on the record than anyone could possibly have forecast just a few years ago, and we have
attempted to set down all significant material on every shot that has been publicly announced. Unfortunately, our
list this year is in some ways less complete than last year’s becaunse security regulations have shut off almost all
data on military space shots beyond simple announcements that launches have been made. Barring changes in
classification policies, this shortcoming will continue to obtain—creating an irony whereby as more hardware enters
space, the less complete hecomes the compendium. Information on Soviet shots, of course, is always minimal.
Against this background, we have set down below and on the pages that follow the highlights of all data pres-
ently available on US and Soviet space achievements. We are including, this yvear for the first tme, entries on a
number of suborhital and space-probe shots. Much of this information is based on NASA Historical Report No, 8,
issued by the Office of Educational Programs and Services, Hyg. NASA, Washington, D. C., published in January
1963, and for which quarterly supplements will be available. Another valuable source is the STL Space Log,
published quarterly by the Office of Scientific and Engineering Relations, Space Technology Laboratories, Inc.,
Redondo Beach, Calif. In the Am Fonce/Space Dicest listing which follows, these abhreviations have been used
for launch locations: AMR for Atlantic Missile Range ( Cape Canaveral); VAFB for Vandenberg Air Force Base,
Calif.; PA for Point Arguello, Calif. {Pacific Missile Range); WS for the NASA facility at Wallops Station, Wal-
lops Island, Va.; and USSR for any launches made from the Soviet Union.

—Tne Eprrors

LAUNCHED
DATE PROGRAM BY FROM REMARKS

Oct. 4, 1957 Sputnik 1 USSR USSR First earth satellite; paylood wt. 184 lb.; reentered Dec. 1, 1957,

MNov. 3, 1957 Sputnik 2 USSR USSR Payload wt, of 1,120 Ib. incl. dog Loiko; reentered Apr. 14, 1958.

Dec. 6, 1957 Vanguard Navy AMR Foiled to orbit,

Jan. 31,1958 Explorer 1 Army AMR First US satellite; launched by Jupiter-C; discovered Van Allen rodiafion bell;
still in orbit.

Feb. 5, 1958 Vanguard Mavy AMR Failed to orbit.

Mar. 5, 1958 Explorer 2 Army AMER Failed to orbit.

Mar. 17,1958 Vonguord 1 Movy AMR Lounched by Vanguard rocket; one transmitter still operating; estimoted lifetime
vp to 1,000 years.

Mar. 26, 1958 Explorer 3 Army AMR Lounched by Jupiter-C; reentered June 28, 1958.

Apr. 28, 1958 Vanguard Mavy AMER Faoiled to orbit.

Moy 15,1958 Sputnik 3 USSR USSR Wt., incl. 2,925-lb. poyload, estimated ot 32 fons; reentered Apr. 6, 1980.

Moy 27, 1958 Wanguard MNavy AMR Failed to orbit.

June 26, 1958 Vanguard Moy AMR Falled fo erbit.

July 26, 1958 Explorer 4 ARPA-Army AMR Lounched by Jupiter-C; provided rodiotion ond mognetic dota; reentered Oct.
23, 1959,

Aug. 17,1958 Pioneer ARPA-USAF AME Lunar probe; first-stage engine faoifure coused explosion ofter 77 seconds of flight.

Aug. 24, 1758 Explorer 5 ARPA-Army AMRE Failed to orbit.

Sept. 24, 1958 Vanguard Mavy AMR Failed to orbit.

Oct. 11, 1958 Pioneer 1 MASA-USAF  AMR Lunar probe; lounched by Thor-Able; reached alfitude of 70,700 mi.; reentered
Oct. 12, 1958,

Oxct. 23, 1958 Beacon 1 HASA AMR Inflatable sphere; foiled to orbit.

Mov. B, 1958 Pioneer 2 MASA-USAF  AMR Lunar probe; lounched by Thor-Able; reached alfitude of 963 mi.; third stage
failed.

Doc. &, 1958 Fioneer 3 MASA-Army  AMR Deep spoce probe; lounched by Juno 1I; foiled to reach escope velocity; reached
altitude of 63,580 mi.; discovered second rodiofion belt; reentered Dec. 7,
1958,
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LAUNCHED

DATE PROGRAM BY FROM REMARKS

Dec. 18, 1958 Score ARPA-USAF AMER Atlas ICBM ploced in orbity reloyed President Eisenhower's voice from space;
reentered Jan. 21, 1959,

Jan. 2, 1959 Lunik 1 USSR USSR Lunar probe; in 450-day solar orbit; long lifetime expected.

Feb. 17, 195% Vanguard 2 MHASA AMR Launched by Vanguard rocket; oxcessive wobble prevented use of cdoud-caver
data; 10-100 yeor lifetime expected.

Feb. 28, 1959 Discoverer 1 ARPA-USAF VAFB Lounched by Thor-Agena A; recntered Mor. 5, 1959,

Mar. 3, 1959 Pioneer 4 MNASA-Army AMR Lunar probe; launched by June I1; in 398-day selar orbit; leng lifetime expected,

Apr. 13, 1959 Discaverer 2 ARPA-USAF VAFB Lounched by Thor-Agena A; capsule ejected bul not recovered; roentersd Apr.
26, 1959,

Apr, 13, 1959 Vanguard MASA AMR Failed to orbit,

Moy 28, 1959 Jupiter MASA-Army AMR Monkeys Able and Boker recovered from nose cone ofter 1,700-mi. suberbital fight,

June 3, 1959 Discoverer 3 ARPA-USAF VAFB Faoiled to orbit.

June 22, 1959 Vanguard MNASA AMR Foiled to orbit.

June 25, 195% Discoverer 4 ARPA-USAF VAFS Failed to orbit.

July 16, 195% Explorer MASA AMR Failed to orbit.

Aug. 7, 1959 Explorer & MNASA AMR Lounched by Thor-Able; mapped Van Allen belt; relayed TV piclures of cloud
cover; reentered before July 1981,

Aug. 13, 1959 Discoverer 5 ARPA-USAF YAFB Lounched by Thor-Agena A; reentered Sept. 28, 1959; copsule ejected inta
separate orbit; resntered Feb, 11, 19561,

Auvg. 14, 1959 Beacon 2 MASA AMR Failed to orhit,

Aug. 19, 1959 Discoverer & ARPA-USAF VAFE Launched by Thor-Agena A; copiule ejected but not recoversd; reentered Oct. 20,
1959,

Aug. 21, 1959 Little Jos HASA WS During preparation, melfunction coused Mercury escope rocket to fire; copsule
last in the ocean.

Sept. 9, 1959 Big Joe MASA AMR Preliminary model of Mercury capsule sent 1,300 mi. downrange; recovered sofely
from the sea; Atlas booster.

Sept. 12, 1759 Lunik 2 US5R USSR Lunar probe; paylood estimoted ot B58.4 |b.; hit moan Sept. 13, 1959, ofter 35-hr.
Right.

Sept. 16, 1959 Jupiter MASA AMR IREM containing biclogical experiment destroyed by Ronge Safety shortly after
launch.

Sept. 17, 1959 Transit 1A Mavy AMR Maovigatien sotellite; failed to orbit.

Sepl. 18, 1759 Yanguard 3 HASA AMR Lounched by Vanguard reckel; surveyed magnetic field, radiction belt; 30.40
year lifefime expected.

Sept. 24, 1959 Pisnser MASA-USAF AMR Atlas-Able vehicle, scheduled to lounch lunor-orbit payload, expleded on launch
pad while being stafic-tested.

Oct. 4, 1959 Lunik 3 US5SSR USSR Lunar probe; 814.1b. payload; photogrophed 70 percent of moon's for side; trons
mitted pictures fo eorth; sotellite went into sorth orbit; reentered Apr. 20,
1950,

Ot 4, 1959 Little Joe 1 MASA W5 First of series of 7 firings to test Mercury copsules in subarbital flights.

Ot 13, 1959 Explorer 7 MNASA AMR Lounched by Jumo Il; provided dota on rodiotion ond magnetic storms; 20-30
year lifetime expected.

Q. 28, 1959 Shotput 1 MASA W5 Launched by augmented Sergeont; suborbital communications fest: conister ejection
successful; 100-f. sphere inflation unsvecossful.

Mov. 4, 1959 Little Joo 2 MASA W5 Subarbital test of Mercury copsule escope system.

Mov. 7, 1959 Discoverer 7 ARPA-USAF YAFB Lounched by Thor-Agena A; molunction prevented capwwle ejection; reentered
Mov. 24, 1959,

Mov. 20, 1959 Discoverer B USAF VAFB Lavnched by Thor-Ageno A; copsvle ejected but could not be loented; reentered
Mar, 8, 1960,

Mov. 24, 1959 Fionear MASA-USAF AME Lunar probe; paylood shroud foiring broke away affer 45 sec.

Dec. 4, 1759 Little Joe 3 MASA W5 Monkey Sam wsed in suborbital test of Mercury copsule escope system,

Jan. 18, 1980 Shotput 2 MASA W5 Launched by ougmented Sergeont; wbarbital communications test; canister ejec-
tion successful; sphere inflation vnsuccessful,

Jan. 21, 1960 Little Joo 4 MASA W5 Monkey Miss Sam vsed in suborbital test of Mercury copsule escape system,

Feob. 4, 1960 Discoverer 9 USAF VAFB Failed to orhit.

Feb. 19, 1950 Discoverer 10 USAF VAFB Failed to orbit.

Feb. 25, 1960 Midas 1 USAF AMR Infrared missile olarm system; foiled to orbit.

Feb. 27, 1960 Shatput 3 MASA WS Lovnched by augmented Sergeont; suborbital communications test; canister ejec-
fion successful; sphere inflotion unsuccessful,

Mar. 11, 1950 Pioneer 5 HASA-USAF  AMR Deep spoce probe; lounched by Thor-Able; communicated data frem 17.7 million
mi., posifion signal from 22.5 million mi; in 312-day solar orbit; long lifatime
expected,

Mar, 23, 19560 E;pfqr-r MASA AMR Failed to orbit.

Apr. 1, 19560 Shotput 4 MASA W35 Llaunched by ougmented Sergeant; voice messoge relayed in suberbitel com-
munications tesl,

Apr. 1, 1960 Tiros 1 MASA AMR Meteorological satellite; launched by Thor.Able; TV system reloyed 22,000 pictures
of cloud cover during 78-dey useful lifetime; 50-100 yeor lifetime sxpected.

Apr, 13, 17560 Transit 16 Mavy AMR Mavigation satellite; lounched by Thor-Able Star; still in orbit.

Apr. 15, 1960 Discoverer 11 USAF VAFB Lounched by Thor-Ageno A; copsule ejected but not recovered; reentered Apr.

24, 1960,

{Centinved on page 125)
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CONTINUED
LAUNCHED
DATE PROGRAM BY FROM REMARKS

Apr. 18, 1950 Scout MASA WS Launch vehicle development tess; second and fourth stoges were dummies; third
stage did not ignite.

Moy 2, 1940 Mercury MASA W5 First production model of Mercury capsule tested in “pad abort.”

May 13, 1980 Echo MASA AMER Inflatable 100-ft. sphere: foiled to orkin

May 15, 19560 Sputnik 4 USSR USSR Placed dummy spacemean in orbit in test of life-support system: recovery failed
when 10,000-1b. vehicle wen! into lopsided orbit; reentered Sept. 5, 1962,

Moy 24, 1960 Midas 2 USAF AMR lounched by Atlas-Agena A; still jin orbir

May 31, 1980 Shotput 5 MNASA W5 Launched by cugmented Sergeant; inflation successful despite excess spin in sub-
erbital communications test.

June 22, 1950 Transit 24 Mavy AMR Lavnched by Thor-Able Star; first lounching of twin sotellites; Greb is Moval Re-

Greb 1 warch Lob solor-radiation satellite; both still in orbit with 50 year lifetime
expected,

June 29, 1760 Discoverer 12 USAF VAFB Failed to orbit.

July 1, 1940 Scout MASA WS Ground tracking foilure led to erroneous destruction by Ronge Sofety in lounch
vehicle development festf.

July 2%, 1960 Mereury MNASA AMR First test firing of Atlas-Mercury combination; booster exploded after &4 smconds
of flight.

Aug. 10, 1950 Discoverer 13 USAF VAFB Launched by Thor-Agena A; copsule successfully recovered frem ocean, Aug. 11,
1960; sotellite reentered Mov. 14, 19560,

Avg. 12, 1940 Echo 1 MNASA AMER Lounched by Ther-Delta; first pasive communications sotellite; 100-f. inflated
sphere used for voice transmission from Goldstone, Calif., to Holmdel, M, J.:
still in arbit.

Aug. 18, 1940 Discoverer 14 USAF VAFB Lounched by Thor-Agene A; capsule recovered in air, Aug. 19, 1940; sotellite
reenfered Sept. 16, 1980.

Aug. 18, 1960 Cowrier 1A ARPA-Army AMR Military communications satellite; foiled to orbit,

Aug. 17, 1950 Sputnik 5 USSR Ussk Test of copsule ond recovery system for manned spaceflight; payload wt. of 10,120
Ib. included degs. rats, mice, flies, plonts; copsule recovered on lond Aug.
20, 1980, on 18th orbit; corrier rocket reentered Sept. 23, 1960,

Sepl. 13, 1960 Discoverer 15 USAF VAFB Launched by Ther-Agena A; copsule ejected but not recovered; satellite reentered
Qet. 18, 19460,

Sept. 25, 1960 Pianaor MASA-USAF AMR Lunar probe; launched by Atlas-Able; second-stage failure prevented escape
velacity; destroyed on reentry.

Oct. 4, 1960 Cowurier 18 Army AMR Military communicafions satellite; launched by Thor-Able Star; still in orbit,

Ot 4, 1950 Scoul MNASA W5 Suecessful development test of Scout launch wehicle; AF Specicl Weapons Center
payload included.

Oct. 10, 1750 Mors probe USSR USSR Failed.

Oct, 11, 1950 Samos 1 USAF PA Surveillance satellite; foiled 1o orbif,

Qect. 14, 1960 Mars probe USSR USSR Falled.

Det. 26, 1760 Discaverer 16 USAF VAFB Failed to orbit.

Mov. 3, 1940 Explorer § NASA AMR Launched by Juno II; provided ion, electron, micrometeorcid meassrements: 10
year lifetime expected.

Mov. B, 1960 Little Joo 5 MASA w5 Escape rocket fired prematurely in test of Mercury escopesystem qualification.

Maw, 12, 1960 Discoverer 17 USAF VAFB Lounched by Thor-Agena B; capsule recovered in air, Mov. 14, 1940; satellite
reentered Dec. 29, 1950,

MNev, 21, 1950 Mercury HASA AMR First firing of Mereury-Redstone combinotion; booster engine cut off one inch off
pad; copsule escape rocket fired normally; both copsule and booster revssd
Dec. 17, 1740,

Mov, 23, 1960 Tiros 2 MASA AMR Metearological satellite; launched by Thor-Delta; combined infrared measurements
with photography; 50-100 year lifetime expected.

Mov. 30, 1940 { Transit 34 Mavy AMR Destroyed by Range Sofety.

Greb 2

Dec. 1, 1940 Sputnik & USSR Usse Test of equipment for manned spoceflight; poylood included 2 dogs and other
animal and plant life; copule destroyed on reeniry, Dec. 2, 1950,

Dec, 4, 1940 Explorer MASA W5 Combined test of Scout vehicle ond Beacon inflatable sphere; foiled to orbit.

Dec. 7, 1760 Discoverer 18 USAF VAFE Launched by Ther-Agena B; copsule recovered in cir Dec. 10, 1940, ofter 48
orbits; satellite reentered Apr. 2, 1961,

Dec. 15, 1950 Pignear MASA-USAF AMR Lunar probe; Atlas-Able vehicle exploded ot 40,000 fr. ofter 70 seconds of flight.

Dec. 19, 1940 Mercury MHASA AMR Mereury eopsule launched in suborbital flight by Redstone in repeat of Mov, 21,
1960 attempt; copsule recovered 235 mi. downrange.

Dec. 20, 1960 Discoverer 19 USAF VAFB Launched by Thor-Ageno B; no recovery ottempt; satellite collected infrared dote
in support of Midas; reentered Jaon. 23, 1961,

Jan, 31, 1961 Samos 2 USAF PA Surveillance satellite; lounched by Atlos-Agena A; still in orbit.

Jan. 31, 1961 Mercury MASA AMR Marcury-Redstone suborbital fest; chimpanzee Ham recovered from sea ofter 18-
minute flight 414 mi. downrange, 120 mi. forther than progromed.

Fob. 4, 19561 Sputnik 7 USSR USSR Mo recovery atempted for 7.1-ton wehicle; reentered Feb. 26, 1941.

Feb. 12, 1961 Sputnik 8 USSR USSR First sotellite to launch another vehicle from orbit; “Automatic Interplanetary

Venus probe Station” lounched from Spulnik Feb. 12, 1961, toward vicinity of Venus

prebe still in 300-doy solar orbit; Sputnik reentered Feb. 25, 1961,
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Feb, 14, 1961 Explorer ¥ MASA WS Launched by Scout; first satellite lounched by solid rocket and first successful
orbit from Wallops Siation; opfical tracking of 12-ft. inflatable sphere pro-
vided otmespheric-density dota.

Feb. 17, 1961 Discoverer 20 USAF VAFE Lounched by Ther-Agena B; malfunction prevented relecis of capuwle; reenterad
July 2B, 1942,

Feb. 18, 1941 Discoverar 21 USAF VAFB Launched by Thor-Agena B; ne recovery alempl; Agena engine successiully
restarted in spoce; reentered Apr. 20, 1942,

Feb. 21, 1951 Mareury MASA AMR Atlos-boosted Mercury copsule fired 1,425 mi., brought bock of steep ongle to
fest maximum heating in suborbital test.

Feb. 21, 1961 {Tmnl-il 3B Mavy AMR Lounched by Thor-Able Star; ochieved highly elliptical orbit; Lofti (Low Frequency

Lafti 1 Trans-loncspheric) wehicle foiled to separote as planned; both reentered Mor.
30, 19561,

Feb. 24, 1961 Explorer MASA AMR Second-stage molfunction of Juno 11; failed fo orbit.

Mar. 7, 1961 Sputnik ¥ USSR USSR Five-ton spocecroft; recovered on land Mar. %, 1981; contoined dog Blackie.

Mar. 18, 1941 Little Jou S5A MASA W5 Premoture escope-rocket firing in suborbital Mercury copsule test,

Mar, 24, 1951 Mercury MASA AMR Morcury-Redstone booster development test.

Mar, 25, 1981 Sputnik 10 USSR USSR Five-ton spocecroft; recovered on land Mar. 23, 1941, contoined dog Little Star.

Mar. 25, 1941 Explorer 10 MASA AMR Lounched by Thor-Delta; mognetemeter probe; highly eccentric orbit  with
145,000-mi. opogee; still in orbit but position uncertain,

Mar. 30, 1941 Discoverer 22 USAF VAF2 Failed to orhit.

Apr. 8, 1961 Discoverer 23 USAF VAFB Lounched by Thor-Agena B; copsule ejected into separate orbit; capsule reentered
Moy 23, 1962; satellite reentered Apr. 16, 1982

Apr. 12, 19581 Vaostak 1 USSR Usse First successful manned orbital flight; Maj. Yuri A. Gagerin recovered on lond
Apr. 12, 1961, after single orbit, 103-minute flight,

Apr. 25, 1941 Mercury MASA AMR First-stoge foilure of Atlas booster in unmanned orbital ottempt cavsed destruct
by Ronge Sofety after 40 seconds, of 16,400 ft.; copsule ejected and re-
coverad from ocean.

Apr. 27,1981 Explorer 11 MASA AMR Lavnched by Juno Il; gamma ray experiment; still in orbif.

Apr. 28, 1961 Little Joe 5B HASA WS One booster engine fired lote in repeat of Mercury escope-system fest.

May 5, 1981 Mereury MASA AMR Lovnched by Mercury-Redstone; first successful US manned subarbital fighty USH
Cmdr. Alan B. Shepard, Jr., recovered from copsule Freedom 7 302 mi. down-
range ofter 15-minute fight.

May 24, 1961 Explorer MASA AMRE Juno Il second-stage foilure; failed to orbit.

June B, 1961 Discoverer 24 USAF YAFB Failed to orbit.

June 16, 19461 Discoversr 25 USAF VAFE Launched by Thor-Agena B; copsule recovered from ocean, June 18, 1961; satellite
roantered July 12, 1961,

June 2%, 1941 [ Transit 44 Mavy AMR Lounched by Thor-Able Star; Transit navigotion satellite still in orbit, still trans-

{Greb 3 mitting; Greb sclorrodiation sotellite and Injun cosmic-ray satellite foiled
Injun 1 to separate; both still in orbit.

June 30, 19561 Explerer MASA W3 Third-stage foilure of Scout vehicle; foiled to orbit.

July 7, 1941 Discoverer 24 USAF VAFB Lounched by Thor-Ageno B; copsule recovered in air, July ¥, 1961; satellite
resntered Dec. 5, 1961.

July 12, 1981 Tires 3 MASA AMR Meteorological sotellite, lounched by Thor-Delta; transmitted useful photos of
earth’s cloud cover; still in orbit.

July 12, 1961 Midas 3 USAF PA Lavnched by Atlos-Ageno B; missile-alarm system; still in orbit,

July 21, 1981 Mercury MNASA AMR Lovnched by Mercury-Redstone; successful maonned suborbital flight; USAF Capt.
Virgil |. Grissom recovered from copsule Liberty Bell 7 303 mi. downrange
after 14-minute flight; copsule lost ot sea,

July 21, 1961 Discoverer 27 USAF VAFB Failed to orbit.

Aug. 3, 1981 Discoverer 28 USAF VAFB Failed to orbit.

Aug. &, 1941 Vostok 2 USSR USSR First successful monned multiorbital flight; Maoj. Gherman 5. Titov recovered on
land Aug. 7, 1961, after 17-orbit flight lasting 25 hours, 18 minutes.

Aug. 16, 1961 Explorer 12 MASA AMR Launched by Thor-Delto; previded doto on solor winds, mognetic fields, high-
energy particles; still in orbit but position wncerfain,

Aug. 23, 1961 Ronger 1 MASA AMR Lunar probe; lounched by Atlas-Agena B; remained in parking orbit when Agenao
failed to restart; reentered Aug. 30, 1941,

Aug. 25, 1961 Explorer 13 MASA WS Lounched by Scout; designed to investigole micrometecroids; reentered Aug. 28,
1941,

Aug. 30, 19561 Discoverer 29 USAF VAFB Launched by Thor-Agena B; copsule recovered from ocean, Sept. 4, 19481; satellite
reantered Sept. 10, 1941,

Sept. 7, 1951 Sames 3 USAF PA Failed to orbit.

Sapt. 12, 1961 Discoverer 30 USAF VAFB Lovnched by Thor-Ageno B; copwle recovered in olr, Sept. 14, 1981; satellite
resntered Dec. 11, 1941,

Sept. 13, 1941 Marcury MASA AMR Lovnched by Mercury-Atlas; achieved one orbit, reentry, and recovery from
ccoan of copsule containing crewman simulator.

Sepl. 17, 1961 Discoverer 31 USAF VAFB Lounched by Thor-Agena B; malfunction prevented copsule ejection; reentered
Oct. 26, 1951,

Oet. 13, 1961 Discoverer 32 USAF YAFB Lounched by Thor-Ageno B; copsule contoining rodiotion experiments recoversd

in air, Oct. 14, 1951; satellite reentered Mov. 13, 1941,

(Continved on page 127)
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The Republic F-105D flies every mission in the book: air-
to-air, nuclear or conventional bombing, ground strikes
to support troops. And it flies them in the blackest of
storms, even when ceiling and visibility are so low that
you can’t tell a tank from a tanker.

This is true all-weather capability. It requires radar with
ground-map, contour-map, terrain-avoidance and air-to-
air modes; automatic electronic navigation, fire-control
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and flight-control gear. All integrated, functioning as a
single system, always under the pilot’s control.

The F-105D Thunderchief has all of it. Jr is the oniy
U.S. military aircraft that does.

Ask the Air Force pilots who have flown F-105s on
over twenty thousand missions through the worst weather
European and Pacific skies can boil up.

Any weather is F-105D weather.




ASSIGNMENT:

Start with the free world's most powerful ICBM—Titan I.
Then...

Increase the payload without reducing the range.

Give it a reaction time of less than one minute.

Give it indefinite hold and salvo-firing capability.
Simplify it and reduce the cost significantly.

Engineer it to boost Gemini and other space vehicles.
Build in growth potential.

Make it operational with the Air Force in 1963.

SOLUTION: TITAN I

At Martin, systems management means the best possible product
in the shortest possible time at the lowest possible cost.

MARTIN =
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Oct. 19, 1941 Scout probe MHASA W5
Qet. 21, 1951 Midas 4 USAF PA
Oct, 23, 1981 Discoversr 33 USAF VAFBE
Oct. 27, 1961 Saturn MASA AMR
MNow. 1, 1981 Mercury MASA AMR
Mov. 5, 1941 Discoverer 34  USAF VAFB
Mov, 15, 17461 Discoverar 35 USAF VAFB
Mev, 15, 19461 Transit 48 Mavy AMR
Traac 1
Moy, 18, 1941 Ranger 2 MHASA AMR
Meow. 22, 1961 Atlos-hgena B USAF Fa
Mev, 2%, 1941 Mercury MASA AMR
Dec, 12, 1961 Discoverer 346 USAF VAFB
Oscar 1

Dec. 22, 1941 Atlas-Agena B USAF PA
Jon. 13, 1962 Discoverer 37 USAF VAFB
Jan. 15, 1942 Echo MNASA AMR
Jon. 24, 1942 Composite 1 MNavy AMR

Greb 4

Lefti 2

Injun 2

Sorcol 1

Secar
Jon. 26, 1952 Ranger 3 MASA AMR
Feb. 8, 1962 Tiros 4 MASA AMR
Feb. 20, 1962 Mercury HASA AMR
Feb. 21, 1942 Thor-Ageno B USAF VAFB
Fob. 37, 1962 Discoverer 38 USAF VAFB
Mar. 1, 1942 Scout MASA WS
Mar. 7, 1962 050 1 MASA AMR
Mar. 7, 19562 Atlar-Agena B USAF PA
Mar. 148, 1942 Cosmaos 1 Usse USSR
Mar. 29, 1962 Scout probe MASA WS
Apr. &, 1962 Cosmos 2 USSR USSR
Apr. §, 1962 Atlas-Agena B USAF PA
Apr. 17, 1942 Thor-Agena B USAF VAFB
Apr. 13, 1962 Ranger 4 NASA AMR
Apr, 24, 1952 Cosmos 3 USSR USSR
Apr. 25, 1762 Saturn MASA AMR
Apr. 26, 1962 Cosmos 4 USSR USSR
Apr. 26, 19482 Ariel 1 MASA-UK AMR
Apr. 28, 1942 Atlas-Agena B USAF PA

REMARKS

Scientific geoprobe; lounched by Scout; reached 4,281 mi; eleciron density
meawrement.

Llaunched by Atlas-Agena B; carried ond ejected pockage of Project Westford
copper-wire dipoles which foiled to scotter; Midas still in orbit.

Failed to orbit.

Successtul lounch of first stage only in development test.

Lounched by Scoul; ottempt to orbit sofellite to test Mercury trocking network;
destroyed by Ronge Safety aofter 30 seconds of Right.

Lounched by Thor-Agena B; malfunction prevented copsule ejection; sotellite
resntered Dec. 7, 1942,

Launched by Thor-Agena B; copsule recovered in oir, Mov. 16, 19461; sotellite
reentered Dec. 3, 1961.

Lounched by Thor-Able Star; Transit novigotion satellite still in orbit; Trooc (for
Transit Research ond Attitude Contrel) still in orbit.

Lunar probe; lounched by Atlas-Agena B; remained in parking orbit when Ageno
foiled to restort; reentered Mov. 18, 1951,

“Sucemssfully lounched”; no other data released.

Lavnched by Mercury-Atlas; ochieved two orbits, reentry, and recovery from oeeon
of capsule containing chimpanzee Enos.

Lovnched by Thor-Agena B; copsule containing nuclear-explosion detection device
and biopack to study rodiction recovered from ocean, Dec. 14, 1941; sotellite
reentered Maor. 8, 1982; Oscor small radic sotellite to broodecost te hom
operators reentered Jan. 31, 1962,

“Successfully lounched”; no other dota released; believed fo hove reentered
Aug. 14, 1962,

Failed to arbit.
Suborbital communications test: launched by Thor; canister opened but 135t
sphere ruptured,

Five-sotellite pockage; lounched by Thor-Able Stor; second-stoge malfunciion ot
30-mi. altitude; failed to orbit.

Lunar probe; launched by Atlos-Agena B inte parking orbit; restarted Agens
boosted Ranger vehicle but too great velocity coused spacecroft te miss moen
by 22,862 mi. despite midcourse correction; now in 404.4-doy selar orbit,

Launched by ThorDelta; metsorological satellite; tronsmitted excellent cloud-
formation pictures; still in orbit; still transmitting.

First US manned orbital flight; lounched by Mercury-Atlas; USMC Lt Col. John
H. Glenn, Jr., recovered from copsule Friendship 7 after 3 orbits in 4-hour
S&-minute flight.

"Succensfully launched”: no other dofo relecsed; believed to have resntered
Mar. 4, 1962,

Lounched by Thor-Agena B; copsule recovered in air, Mar. 3, 1962: satellite
resntered Mar. 21, 1962,

Reentry test; lounched by Scout; reentry speed lower thon planned 28,000 ft/sec,

Orbiting Solar Observatory launched by Thor-Delta; 438-b. laboratery trans-
mitted dota on solar flares; still in arbit: still transmitting.

“Succensfully lovnched”; no other dote released; believed siill in orbis

Designed te study rodiation belt, cosmic rays, solar emissions, end distribution
end farmation of clavd systems; reentersad Moy 25, 1982,

Scientific geoprobe; lounched by Scout; reached 3,910 mi.

Designed to investigate ionosphere, cosmic rays, meteoritic dust parficles, magnetic
field, cloud formation ond distribution, and solar radiation; sill in arbit,

“Launched”; no other data released; believed still in orbit.

“Lavnched”; no other dota released: believed to have reentered Moy 28, 1962,

lunar probe; lounched by Atlas-Agena B; timer foilure coused loss of control
aver spocecraft; no midcourse correction, na TV, no lunor-copsule separation;
vehicle crashed onto moon Apr. 24, 1962, after &d-hour flight.

Designed to investigote ionosphere, cosmic roys, meteoritic dust porticles, magnetic
field, cloud formation ond distribution, and solar rodiation: reentered Oet.
17, 1942,

Successful test of first stoge only with dummy upper stoges.

Desigred to investigate sorth’s radiation belts, study meteoritic particles, weather

phenomena, and facters affecting communications; recavered “at predetermined
point” in USSR, Apr. 29, 1952

First international satellite; launched by Thor-Daelte; contained & British exper-
ments; designed fo investigate ionosphere; still in orbit; still transmitting.

“Lounched’; no other dato released; belioved to have reentered Apr. 28, 1962,
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Apr. 28, 1962 Blue Scoul USAF PA “Lounched”; no other dota relecsed.

Apr. 18, 1942 Thor-Agena B USAF VAFB “Launched"; no other dota relecied; believed to have reentered May 26, 1942,

May 8, 1962 Centaur HASA AMR Lounch wehicle development test; Centour exploded before separation.

May 10, 1942 Anno 14 Mavy AMR Failed ta orbit; Anna is acronym for Army, Movy, NASA, and Air Force; program
designed to provide o triongulation peint in spoce for precise determination
of distances ond positions on earth.

Moy 15, 1962 Thor-Agena B USAF VAFB “Lounched”; no other dota released; believed still in orbit,

Moy 23, 1962 Blue Scout USAF P& “Lounched”’; no other doto relecsed.

May 24, 1962 Mercury HASA AMR Lounched by Mercury-Atles; USN Lt. Cmdr. M. Scolt Corpenter recovered from
copsule Aurora 7 after 3 orbits in £-hour Sé-minute flight.

May 28, 1962 Cosmes 5 USSR USSR Dosigned to centinue Cesmos program; still in orbit.

May 29, 1942 Thor-Ageno B USAF VaFB “Lounched”; no other dote relecsed; believed to hove reentered June 11, 1962,

May 31, 1942 Blue Scout USAF PA Frobe; no other dota relecsed.

June 1, 1962 {“'ﬂ"ﬁ?"ﬂ B USAF VAFB “Lounched”; no other doto released; Agena believed 1o hove reenfered June 28,

Qacar 2 1962; Oscor smoll rodio saotellite to broadcost to hom operators reentered
June 21, 1952,

June 17, 1942 Atlos-Ageno B USAF PA “Lounched”; no other doto relecsed; believed to have reentered Juna 18, 1942,

June 18, 1742 Ther-Agena B USAF VAFB “Launched”; no other doto reloasad; belleved still in orbit.

June 19, 1962 Tiros 5 MASA AMR Launched by ThorDelta; metecrological satellite; orbit more elliptical thon
plonned; comeros trensmitfed excellont weather photos; still in orbit; il
transmitting.

June 22, 1962 Ther-Agena B USAF YAFB "Launched”; no other data relessed; balieved to hove reentered July 7. 1962,

June 27, 19462 Thar-Agena D USAF VAFE “Launched™; no other dota released; first of "D series of Agena; believed to
hove reentered Sopt. 14, 1962,

June 30, 19462 Cosmos & USSR USSR Continvotion of Cosmos progrom; reentered Aug. 8, 1962

July 10, 1962 Telstar 1 NASA-ATET AMER First active communications sotellite; world’s first commercial satellite; builh by
AT&T's Bell Telophone Loboratories; launched by Thor-Delto; used successiully
in communications tests, including tronsmission of tronsotlantic TV; still in
orbit; still active.

July 18, 1962 Atlas-Agena B USAF P& “Lounched”; no other dota released; believed fo hove resntered luly 25, 1962,

July 18, 1942 Echao HASA AMR Lounched by Ther: suborbitel communicotions test; inflation of Echo sphore suc
censful though surface not as smocth as planned.

July 20, 1952 Ther-Agena B USAF VAFB “Lounched”; no other dota raleased; believed to hove reentered Aug. 14, 1952,

July 22, 1962 Mariner 1 MASA AME ¥enus probe; lounched by Atles-Agena B; booster deviated from course; destroved
by Ronge Safety.

July 24, 1962 Blue Scout USAF PA “Launched”; no other data released.

July 27, 1962 Thor-Agena B USAF VAFB “Launched"; no other dota released; believed 1o have reentered Aug. 24, 1962

July 28, 1962 Cosmos 7 USSR USSR Designed to investigate charged particles in the ionosphere, corpuscular streams
and low-energy particles, sarth’s magnetic field ond rodiotion belts, clovd
formations, and cosmic rays; reentered Aug. 1, 1962,

Aug, 1, 1962 Ther-Agena D USAF VAFB “Launched"; no other data released; believed to hove resntered Aug. 26, 1952,

Aug. 5, 1982 Atlas-Agena B USAF PA “launched”; no ather data relecsed; believed to hove reentered Aug, &, 1962

Avg. 11, 1962 Vostok 3 USSR USSR Launched from near Kersokpoy, in Kozokhston (Baikonor lounch complex): com-

pleted &4 orbits; joined on 17th orbit by Vostok 4 (1ee below), os little as
4 mi. oway; ofter ¥4 hours 27 minutes spacecraft reentered and Maj. Andrion
G. Mikoloyev ejected from copsule of low oltitude ond porochuted;
1,633,000-mi. flight; Cosmonaut floated free in capsule 3% hours during flight;
recoverad Aug. 15, 1942,

Auvg. 12, 1962 Vostok 4 UsSsh USSR Companion vehicle to Vostek 3 (see obove); completed 48 orbits; conducted near-
rendezvous with Vostok 3; ofter 70 hours 22 minutes spocecroft reentered ond
Lt. Col. Pavel Popovich ejected from copsule of low altitude and parachuted;
1,247 ,000-mi. flight; Cosmonaut floated free 3 hours; recovered Aug. 15, 19562,

Auvg. 1B, 19462 Cosmos 8 USSR USSR Designed to continue the Cosmos program; still in erbir.

Aug. 23, 1962 Blue Scout USAF PA “Lounched™; no other data released; believed still in orbit.

Aug. 25, 19462 Yenus probe UsSsg USSR Reentered Aug. 28, 1982; launch from orbit believed to hove foiled.

Aug. 27, 19462 Mariner 2 MASA AME Venus probe; lounched by Atlas-Agena B; first sotellite te scan another planet;

passed 21,100 mi. from Venus on Dec. 14, 1962; set space communications
record of 54,700,000 mi.; now in 34B-day sclar orbit,

Aug. 28, 1952 Thar-Agena D USAF VAFB “Launched"; no other data relecsed; believed to have reentered Sept. 10, 1942,

Aug. 31, 1942 Scout MASA W5 Reentry test; lounched by Scoul; tardy third-stoge ignition resulted in less thon
28,000 ft/sec desired spoed.

Sept. 1, 1952 Thor-Agena B USAF VAFB “Lounched”; no other dota relecsed; believed still in orbit,

Sept. 1, 1942 Venus probe USSR USSR Lounch from orbit cpparently foiled.

Sept. 12, 1942 “Mystery” —_— — The British magazine Flight cloimed that a “mystery satellite” wos lounched Sept.

12, 1962, thot it orbited ot 113-mi. cltitude, and recntered 12 days later.
Meither the US nor the USSR would admit ownership.

Sept. 17, 1942 Ther-Agena B USAF VAFR “Launched”; no other dota released; believed to hove reentered Mov, 16, 1962,

Sept. 18, 1962 Tiros & HASA AMR Lounched by Thor-Delte; metesrclogical satellite; tronsmitted clovd-cover phate-
gmph!; still in orbit; still tronsmitting.

Sept. 27, 1962 Cosmaos 7 USSR USSR Designed to continue the Cosmos program; stotus indefinite.
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A thud, a thump, a squeal. And he’s home.

There is no such thing as a soft landing in service  itary planes, and wheels and brakes for several more.
like this. The landing gear must be able to take it. Every day, Bendix equipment demonstrates the
We see to it that it can. high strength, light weight and superior performance

Bendix® struts for both ecarrier-based and land- which we build into it. Let us show you just what
based aircraft are designed to meet the most rigid  Bendix struts, wheels and brakes can do to solve
specifications for durability, reliability, and economy. your problem. Write to us in care of Airframe
We currently supply struts for several operational mil- Equipment Sales Manager, South Bend, Indiana.

Bendix Products Aerospace Division




Mariner's silent partner on the Venus flyby

On the morning of December 14, Mariner |l radioed back across 36 million miles
of space its report on mysterious, cloud-shrouded Venus. The success of this great
venture was made possible on the August morning a Lockheed-built Air Force
Agena — after separating from its Atlas booster — put Mariner on the right course
at the precise speed that allowed it to escape the earth’s orbit and fall inward
toward the sun and, with a planned mid-course correction, intercept Venus. So com-
.plete was the data Mariner sent home to its makers — Cal Tech's Jet Propulsion
Laboratory — that the National Aeronautics and Space Administration has can-
celled plans for two additional Venus missions. Next stop: Mars. Lockheed

Lockheed Missiles & Space Company, Sunnyvale, California

A Group Division of Lockheed Aircraft Corporation
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Sept. 28, 1962 Alguette 1 MASA-Conoda WAFB
Sept. 29, 19462 Ther-Agena D LISAF WAFB
Qet. 2, 1762 Explorer 14 HASA AMR
Chet. 3, 19462 Mercury HASA AMR
Okct. 2, 1952 Thar-Agena B USAF VAFB
Oet. 17, 1942 Cosmas 10 USSR USSR
Oectk. 18, 19462 Ranger 5 MASA AMR
Oct. 20, 19462 Cosmaoa 11 USSR USSR
Oct, 20-28, 1962  Mars probe (7) USSR UssR
Oct. 26, 1962 | Ther-Agena D USAF VAFB

LTRS 1 ()
Oer. 27, 19562 Explorer 15 MASA AMR
Oct. 31, 1942 Anna 1B Mavy AMR
Mov. 1, 1942 Mars 1 USSR USSR
MNov. 5, 17462 Thor-Agena B USAF VAFB
Nov. 11, 1952 Atlas-Agena B USAF PA
Mov. 18, 1962 Saturn MASA AMR
Mav. 21, 1942 Blue Secout USAF FA
Mov. 24, 1952 Thor-Agena B USAF VAFB
Dwe. 4, 1952 Thar-Agena USAF YAFB
Dec. 12, 19562 { Thar-Agena USAF VAFB
Injun 3

Dec. 13, 1742 Relay 1 MHASA-RCA AMR
Dec. 14, 1962 Ther-Agena UsAF VAFB
Dec. 14, 1942 Explorer 16 MASA WS
Dec. 17, 1942 Atlos-Agena USAF [F Y
Dec. 18, 1952 Blue Scoul USAF PA
Dec. 19, 19462 Transit 5A Mavy PA
Dec. 22, 1942 Coamos 12 USSR USSR
Jan. 7, 1943 Ther-Agena USAF VAFB
Jan. 16, 19463 Ther-Ageno USAF VAFB
Fab. 1, 1963 Blue Scout USAF PA
Fab. 14, 1953 Syncom 1 MASA AMR
Feb. 19, 17463 Blua Scout USAF VAFB
Feb. 28, 1943 Thor USAF VAFB
Mar, 13, 1953 Blue Scout USAF VAFB

Lounched by Thor-Agena B; Conadion-designed ond -built satellite; first MASA
lounch from Pacific Missile Ronge; designed fo study ionocsphere’s free electron
distriSotion, measure goloctic noise, ond observe cosmic rays; still in orbif;
still transmitting.

“Launched™; no other data relecsed; believed fo have reentered Oct. 14, 1942,

Lounched by Thor-Delta; achieved highly eccentric arbil; energetic particles
sotellite; still in orbit; still tronsmitting.

Lounched by Mercury-Atlas; USN Cmdr. Walter M. Schirra, Jr., recovered from
capiule Sigma 7 ofter & orbits in P-hour 13-minute flight; first Mercury Astro-
nout recovery in the Pacific.

“Launched”; no other dota relecsed; believed to hove reentered Mov. 18, 1952,

Designed to continue the Cosmes program; stotus indefinite.

Lavnched by Atlos-Agenc B; lunar probe; injected from parking orbit inte lunar
trojectory; payload, including mideourse guidonce, did not function becouse
spocecroft foiled to get power from solar calls; possed within 430 mi. of the
meoon; noew in 370-day solar orbit.

Designed to continue the Cosmos program; status indefinite,

Believed to hove been Soviet Mars probe that foiled to leave porking orbit.

“Launched”; no other dato released; believed still in orbit; may include os pay-
londs TRS 1 (Tetrohedral Research Sotellite), which o Mov. 13, 1942, announce-
ment said had been launched from Yondenberg AFE aboard o USAF R&D
satellite “sometime in the lost 40 days’’; satellite believed still in orbit; TRS,
at 1% pounds the smallest and lightest satellite yet orbited, wos developed
by Spoce Technology Loboratories os on independent resecrch project to
provide doto on changes in the earth’s rodiotion belt as a result of the high-
altitude nucloor test detonation over Johnsten lsland, July %, 1942,

Lounched by Thor-Delto; designed to study artificial radiotion belt around the
sarth; ochieved high spin rote, maoking it dificult to analyze data from 2
of 7 experiments; still in orbit

Launched by Thor-Able Stor; geodetic sotellite to provide triongulation paint
in spoce; flash tube system indicated successful operation in conjunction with
stellor comero ground stotions; shill in orbit; still transmitting.

Mars probe; 1,965-b. “Avtomatic JnMrp!nnuh:uT Stotion”; injected from parking
arbit to Maors flyby trojectory; progromed to reach vicinity of Mars obout
June 1, 1983, when Mars is about 150,000,000 mi. from ecrth.

"Lounched”; no cther doto relecsed; believed to have reentered Dec, 3, 1962,

“Launched”; no cother doto relecsed; believed to hove reentered Mov. 12, 19462,

First stage only in lounch vehicle development fest; Project Highwater used dummy
vpper stoges.

Probe; no other doto relecsed.

“Lounched"; no other dota relecsed; believed to have reentered Dec, 8, 19462,

“Lounched”; no other data relecsed; believed to have reentered Dec. 8, 1952,

“Launched”; no other dola relecsed: 3 or 4 otherwise specified piggybock
satellites moy olsa hove been included; ofl abjects believed still in arbit,

Launched by Thor-Delta; first lounch with uproted Delta; RCA-built communica-
tions sotellite; power supply veltege originally too low for communications
experiments; voltage built up and early in Jon. 1983 transatlantic TV frons-
mission begon; still in orbit; still transmitting.

“Launched”; no other data relecsed; believed to hove reentered Jon. 8, 1963,

Launched by Scout; micremeteocroid satellite; still in orbit; still transmitting.

Foiled to orbit.

“Lounched’; no other dota relecsed; believed to hove been suborbital fight,
containing first US jon engine; malfunction reportedly couvsed destruction
shortly after launch.

Lounched by Scout; navigational satellite; still in orbit; sill transmitting.

Belioved to be continuotion of Cosmos program; believed still in orbit; sill
transmitting.

“Launched”’; no other daota relecsed,
“Launched”; no other dota relecsed.

“Llounched”; no other doto released; believed to hove been o probe,

Launched by Thor-Delto; communications satellite; programed to reach 22,300.mi.
altitude so its orbil would coincide with earth's rotation, keeping it stationary
over the equalorial Atlantie; radic contoct lost shorily after reaching final
orbit; satellite believed 1umb|ing and drifting out of position; by Mar. 15,
19463, attempts to communicote with Syncom were unsuccessful,

“Launched”; no other dato released.

Foiled to orbit; destroyed by Ronge Sofety when booster veerad off course;
aceording to USAF, the missile used “on impreved Thor booster combination
of liquid and seolid propellants,” for what was believed the first time; thrust
believed increased from 170,000 b, to about 330,000; reportedly corrying
a “secret” sotellite.

“Lounched"”; no other data released.
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Armound the clock, the Bell System watches over communications lines serving military needs. The wall panels in
this room represent defense networks. In case of any failure, lamps automatically signal the need for swift action.

Readiness in the Nation’s Defense

How the Bell System geared up for the October,
1962, Cuban crisis:

Communications are the lifelines of our defense systems.
And when the October, 1962, Cuban crisis erupted, the
Bell System was immediately put on alert.

In Florida, Bell System people added hundreds of Long
Distance channels to link Miami, Homestead Air Force
Base and Key West.

Yet, these lines weren't enough. So hundreds of addi-
tional channels were added by building and equipping
a new microwave radio relay system over an alternate
route. While this was going on, 21 switchboards were
flown from Miami to the Keys and put into operation.

At strategic military locations, thousands of orders
for private lines and other services were met. Hundreds
of telephones and teletypewriters were installed. Dial
systems were set up. To get all of this done, engineers
produced designs and specifications on the spot. Western

Electric, manufacturing and supply unit of the Bell Sys-
tem, chartered nine planes to speed tons of equipment
from 20 factory and warehouse locations.

Trucks rolled day and night. Construction crews
worked round the clock placing and splicing miles of cable.

Everything was completed in a matter of days.

Fortunately, the crisis was resolved peacefully. But the
drama of those anxious times emphasized two facts vital
to our nation's defense.

1. It takes a big organization with wide resources and
unified operation to respond so fast to big assignments.

2. The Bell System has the will and the capability to im-
plement a primary policy: “In communications, the de-
fense of our nation comes first."

BELL TELEPHONE SYSTEM

AMERICAN TEL. & TEL. COD. l," WESTERN ELECTRIC CO. .?( BELL TELEPHOME LABORATORIES f Z1 OPERATING COMPANIES




Callery of Missiles and Space Weapons

UNITED
STATES
AIR
FORCE

ATLAS

Type—SAC intercontinental hallistic missile; also, booster
for US Mercury manned orbital flights and numerous other
space efforts; prime contractor—General Dynamics/Astronaut-
ics; maximum speed—over 17,000 mph; range—to 9,000 mi.;
length—82 ft.; diameter—10 ft.; launch weight—260,000 Ib.:
power system—1%-stage liguid-rocket engine developing 389,-
000-1b. thrust; guidance—radio-inertial on “D” model; all-
inertial en “E" and “F"; warhead—nuclear; status—a total of
129 missiles are operational in 13 squadrons on 11 bases: Atlas
missile site program is completed; launch record as of March 19,
1963—119 successful out of 168 lannches, 29 partially successful,
20 failures; other contractors—technical assistance, Space Tech-
nology Labs, Aerospace; powerplant, North American Rocket-
dyne; guidance, “D" model, General Electric-Burroughs; “E”
and “F" model, Arma; reentry wvehicle, “D” model, General
Electric: "E™ and “F," Avco.

MINUTEMAMN
Type—SAC solid-propellant ICBM; principal US. deterrent

AIR FORCE / SPACE DIGEST = April 1763

MINUTEMAN

missile weapon; prime contractor—Boeing Co.; maximum speed
—over 15,000 mph; range—over 6,500 mi.; length—34 ft.;
dinmeter=71 in.; launch weight—G9,000 lb.; power svstem—
3-stage solid-propellant rocket engines; first stage, 170,000-1b.
thrust, second stage 65,000 b, third stage 35,000 lh.; guid-
ance—all inertial: warhead—nuclear; status—80 missiles oper-
ational as of March 13, 1963, at Malmstrom AFB, Mont.,
others being added at rate of almost one a day through 1963;
location of six wings announced as Malmstrom, Minot AFB,
and Grand Forks AFB, N. D., Ellsworth AFB, 5. D., Whiteman
AFB, Mo., and Warren AFB, Wyo. Warren will have 200
missiles, others 150 each, for total of 950 operational Minute-
man missiles; launch record—as of March 19, 1963, 81 tests
of which 20 were successful, 5 partially successful, 6 unsuc-
cessful; other contractors—systems engineering and technical
direction, Space Technology Labs; administrative and technical
support, Aecrospace; propulsion, first stage, Thiokol, second
stage. Acrojet-General, third stage, Hercules: gnidance, North
American/Autonetics; reentry vehicle, Aveo,
(Continued on follmeing page)

133




GALLERY OF MISSILES — AIR FORCE

=

ar

B

: ':_ i igy

K
s

l.."x. _‘_—_:‘
TITAN 11

THOR

Type—intermediate-range  ballistic missile; however, with
return of 60 Thor missiles from Great Britain, Thor is no
longer in use as a weapon system but continues in service
as a scientific space booster, alone or in' combination with,
various second-stage vehicles; prime contractor—Douglas Air-
craft Co.; maximum speed—Mach 10 to 15; range—hevond
1,750 mi.; length—85 ft.; diameter—8 ft.; launch weight—over
100,000 Ih.; power system—single-stage liquid rocket pro-
ducing 170,000-lb. thrust; guidance—all-inertial: warhead—
nuclear; status—employed for scientific and military space
exploration; launch record—188 launches, of which 106 were
scientific, 82 IRBM; of scientific launches, 98 were successful,
cight unsuccessful; of IRBM launches, 58 were successful,
14 partially successful, 12 failures: other contractors—tech-
nical ‘assistance, Space Technology Labs; powerplant, North
American Rocketdyne; guidance, AC Spark Plug Div., GMC.

TITAN 1, 1l

Type—SAC 2-stage liguid-propellant ICBM; prime contrac-
tor—Martin/Denver; speed—over 17.000 mph; range—I, over
6,300 mi., 1I, over 9,000 mi.; length—I, 98 ft., II, 103 ft.;
diameter, 10 ft.; lounch weight—I, 220,000 b, II, 330,000
Ib.; power system—I, first stage 300,000-1h. thrust, second
stage, 80,000 lb; II, first stage 430,000 lb., second stage,
100,000 Ib.; guidance=I, radio-inertial, II, all-inertial; war-
head—nuclear; status—Titan I operational, with all 54 pro-
gramed missiles on site in six squadrons; they must be raised
from silos before being launched; Titan II, 54 missiles to be
emplaced in silos this year, completing Titan ICBM program;
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TITAN 1N

launch record of March 19, 1963—I, 55 missiles launched, 40
were successful, 11 partially suceessful, 4 failures; 11, 12 missiles
launched, 7 successful, 5 partially, no failures; other contractors
—technical direction, Space Technology Labs, Aerospace; pro-
pulsion system, Acrojet-CGeneral; guidance, Bell Telephone Labs,
Sperry-Band, AC Spark Plug Div.,, GMC, Western Electric,
General Motors; reentry vehicle, I, Aveo; I, General Electric.

TITAN I

Type—standardized space-launch system capable of per-
forming a variety of manned and unmanned booster missions
in this decade; prime contractor—Martin/Denver. Titan IIT is
designed for use in one of two configurations—the core, con-
sisting of a modified Titan II with a new upper stage and control
module mounted on top, or the Titan IT1 core with two fve-
segment strap-on solid motors attached to comprise the frst
boosting stage: propulsion—maximum thrust available in the Ti-
tan IIT will be in 3 parts: 2,430,000 pounds produced by the Ti-
tan II first stage together with a million pounds of thrust in each
of the two strap-on motors, the 100,000-1b, second stage of the
Titan II, plus the 18,000-1b. thrust of the new third stage,
designed to provide a multiple restart capability in space.
Titan III will employ an integrated-transfer-launch (ITL) com-
plex permitting the booster to be completely assembled and
checked out in the assembly area, then moved intact to a
simplified launch pad, thus reducing the time on pad and the
number of pads required; other contractors—technical assist-
ance, Space Technology Labs; strap-on engines, United Tech-
nology; upper-stage engine, Aerojet-General.

(Continued on page 139)
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Countless landings. Millions of them. Safe, sure stops. Since 1948, hundreds of thousands of pilots
have made these stops flying more than 10,000 aircraft. In all kinds of weather. All kinds of run-
way conditions. One concept has made possible this landing safety. It is called HYTROL. It is synony-
mous with braking control. It is now in its second technological generation with the widely accepted
brake torque control system. It was developed by divisionof ¢ cRANE

Hydro-Aire division of Crane Co., Winana Avenus, Burbank, California

Hytral Mark Il is standard equipment on Boeing's 707-3208, Douglas’ DC-8F, Convair's 980, Boeing' C and the USAF F4C,




Universal Predetection Telemetry Systems
by DEFENSE ELECTRONICS, INC.

Under contract to USAF, Defense
Electronics developed the art of T™M
predetection recording to a position of
prominence within the industry, Unique
single sideband frequency translation
technique, developed by DEI, effectively
utilizes maximum recorder bandwidths.

The TPRS5 is capable of being used as
a completely self-sufficient ground sta-
tion facility for TM data acquisition,
recording, and display. The system is
capable of receiving four RF links with
dual diversity and making both prede-
tection and post-detection recordings
simultaneously. 1t contains provisions
for playback, demodulation, and limited
data separation for quick-look pur-
poses. The system is capable of re-
cording, without adjustment, FM/FM,
PAM/FM, POM/FM, PCM/FM, AM or PM
telemetry signals.

It features extreme flexibility in both
the acquisition and the playback modes
with selectable bandwidths, demodula-
tors, and RF tuning heads.

o Handles all IRIG formats

@ Modular construction avoids obsolescence
o Completely self-sufficient ground station
@ Most efficient bandwidth utilization

e Versatile programming
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TPRS-5 DEVELOPED FOR
INSTALLATION AT PMR

Defense Electronics, Inc.

WASHINGTOM-ROCKYILLE INDUSTRIAL PARK
5455 RANDOLPH ROAD, ROCKVILLE, MARYLAND

# WESTERN REGIOMAL OFFICE:
l4044 VENTURA, BOULEVARD, SUITE 209, SHERMAN OAKS, CALIFORNIA
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JUPITER

MACE A and B

Type—tactical, air-breathing, surface-to-surface puided mis-
sile; improved version of the Matador which has been with-
drawn from operational use; prime contractor—Martin Co,;
speed—G00 mph plus; range—A, over 700 mi., B, 1,200 mi.;
ceiling—above 30,000 ft.; length—44 ft; span—22 ft. 9 in;
dinmeter—44 ft. 6 in.: launch weight=A, 14,000 b, B, 15,000
Ib.; power system—]33 turbojet engine with 5,200-1b. thrust
plug rocket booster of 100,000-1b. thrust for zero launch:
guidance—A, ATRAN mav-matching radar, B, inertial; war-
head—conventional or nuclear; status—both models operational;
deploved in Europe and Far East; other contractors—engine,
Allison; booster, Thiokol; guidance svstem, AC Spark Flug
Dhiv.,, GMC.

JUPITER

Jupiter is to be withdrawn from operation in Italy and
Turkey in favor of Polaris missiles. It is no lomger included
in the US inventory of operational missiles.

MMRBM

Type—mohile medivm-range ballistic missile; prime con-
tractor (program definition phase)—Hughes Aircraft Co.; max-
imum speed—hypersonic; maximum range—1,725 mi.; will
cover distances from maximum range of Pershing to minimum
feasible ranges of ICBMs; length—will be short enough to be
truck-mounted and able to be driven over roads of Europe
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BOMARC

and Far East; power system—2-stage solid-propellant motor;
guidance—inertial; warhead—nuclear; status—in program defini-
tion phase; other contractors—propulsion, Thiokol; guidance,
General Precision Labs: command and control, Hughes, Svi-
vania, Martin; reentry system, Ford, Sperry-Rand, Fairchild-
Stratos; transporter-erector-launch vehicle, American Machine
& Foundry, Goodyear.

BOMARC

Type—surface-to-air, arca-defense missile: prime contractor
—Boeing Co.; maximum speed—Bomare B, 2,500 mph, A, 1.500
mph; range=B, 440 mi., A, 250 mi.; ceiling—B, 100,000 ft,,
A, 60,000 ft.; length—B, 45 ft, A, 47 ft; diameter—35 in.;
span—18 Ft. 2 in.; launch weight—B, 16,000 Ib., A, 15,000 lb,;
power system—B, solid-propellant booster, A, liguid-propellaint
booster, each with two ramjets for cruise; guidance—radar
command linked with SAGE air-defense svstem, switching to
target-homing svstem as terminal guidance; warhead—nucleas
or conventional: status—operational: A and B at McGuire AFE,
N. I.. Langley AFB, Va., Otis AFB, Mass.; A at Suffolk County
AFB. N. Y, and Dow AFB, Me.: B at Kincheloe AFB, Mich.,
Duluth Municipal Airport, Minn.,, Niagara Falls' Municipal
Airport, N. Y., and at two stations in Canada; other contractors
—liquid booster, Aerojet-General: solid booster, Thiokel: ram-
jet engines, Margquardt; homing radar, Westinghouse; fuze
Bendix.

(Continued on following page)
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FALCON GAR-2

FALCON

Type—air-to-pir guided missile: Faleon family includes
GAR-1D, -2, -2A, -3A, 4A, -11, and 11-A; prime contractor
—Hughes Aircraft Co. for all Falcon missiles; speed—GAR-3
and -4, Mach 3; all others, Mach 2; range—3 mi.; length—
GAR-1, -2, 6 ft. 6 in.: GAR-4, 6 ft. 9 in.; GAR-11, 7 ft.; GAR-3,
7 ft. 2 in.: diameter—GAR-11, 11 in.; all others, 6% in.; launch
weight—GAR-1, -2, 120 Ib,; GAR-3, -4, 150 b., GAR-11,
200 Ib.; power system—solid-propellant rocket; guidance—
GAR-1, -3, -11, radar homing: GAR-2, -4, infrared homing;
warhead—GAR-11, nuclear; all others conventional; status—
operational; GAR-2A and -11 are being produced for Swedish
Air Force by Saab; nuclear GAR-9, originally intended for use
on dropped F-108 interceptor, remains in development stage;
no details on size or performance have been released; other
contractors—rocket motors, Thiokol; rocket engine ease, Norris
Thermador; fuze and arming, General Sintering, Philco.

SIDEWINDER

Ajr-to-air missile: see entry under Navy.

HOUND DOG

Type—air-to-ground  air-breathing SAC  standoff missile;
prime contractor—North American Aviation Corp.; speed—1.200
mph; range—T00 mi: length—42 ft. 6 in.; diameter—28 in.;
span—12 ft.; launch weight—9,800 1b.; power system—]32-P-3
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HOUND DOG AND B-52

SKYBOLT

turbojet, 7,500-Ib. thrust: guidance—inertal; warhead—nuclear;
status—operational on B-52 bombers; other contractors—pro-
pulsion, Pratt & Whitney: gnidance, NAA/Autonetics; astro-
tracker, Kollsman Instrument.

BULLPUP

Air-to-surface missile; see entry under Navy.

SKYBOLT

Development of the Skybolt, a ballistic missile designed
to be air-launched from a B-52 bomber, was canceled in
December 1962 by Secretary of Defense.

QUAIL

Type—air-launched, air-breathing bomber decoy  missile:
prime contractor—McDonnell Aircraft Corp.;  speed—com-
parable to B-52 bomber, high subsonic; range—230 mi.; length
—13 ft.; diameter—2 ft.; span—3 ft. 6 in.; launch weight—1,100
Ib.; power system—]J83 turbojet engine, with 2.450-Ib. thrust;
guidance—gyro autopilot; warhead—none; status—operational;
each bomber can carry several missiles to confuse enemy radar;
advanced version with longer range in development; other
contractors—powerplant, General Electric; guidance, Summers
Gyroscope; countermeasures gear, Thompson Ramo Wool-
dridge; aircraft modification, Boeing.

(Continued on page 143)
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LOCK SIGHTS ON STARS
HUNDREDS OF LIGHT-YEARS AWAY!

to help answer many of the mysteries of
r system is one of the unique
capabilitics of General T hone & Electronics.

In the very near future the National Aeronautics and Space
Administration will launch a series of unmanned satellites
i for far-reaching scientific research. One of these,
an orbiting astronomical observatory, will permit detailed
and quantitative astronomical observations in the far ultra-
violet spectrum from above the earth’s atmosphere — for
the first time! This satellite, complete with a high-powered
telescope, will permit the analysis of interstellar gas and
dust clouds—and provide further nce for various the-
aries on the origin of the universe.
Locking the optical equipment onto iis cosmic target requires
extremely accurate sensing electronics which our scientists
provide. { How accurate? 0.1 se s of arc—the equivalent
of a tel pe in Baltimore picking out the right eye of
someone in Washington for detailed study of its color and
brightness.) The aptical data will be processed and digi
talized GT&E equipment for storage in the spacecr:
“memory.” When the satellite is directly over ground an-
tenna stations, the data will be radioed to earth,

servomechanisms, signal proc
nee is rc|'1r|.':-|:.'|'|!:.'1!'i'\.'i: of the m
g and engineers of the General
nics corporate family speed the nation forward in
the race for spa T communications and elec-
tronics capabili G . directed through Sylvania
Electronic 5
and service complete clec : T stems
include detection and tracki intel-
ligence and reconna
essing and display,
That Is why we say the many worlds of peacetime and defense
electronics meet at Sylvania Electronic Systems, Division of
Sylvania Electric Products Inc., 40 Sylvan Rd., Waltham 54, Mass.

GENERAL TELEPHONE
ELECTRONICS

Total Communications from a single source through
(YT 1 , T MM OVeTTL
YLVANIA ELECTRONIC SYSTEN
Including Automatic Electric « General Telephone & Electronics

International « General Telephone & Electronics Laboratories
Lenkurt Electric » Sylvania Electric Products




in Space Electronics and Avionics, strength favors General Precision

... strength based on these design/
development/production accom-
plishments of General Precision's
Information Systems Group. ® First
digital computer to perform bombing
and navigation functions in attack
bombers of an operational Navy
squadron. ® First digital computer
developed to guide an exploratory
instrument package (Centaur) to a
soft landing on the moon. ® L-90
general-purpose digital computer,
combining the fastest operating
speed, lightest weight, and largest
memory capacity ever developed for
use in aerospace systems. = Naviga-
tion/data processing system for
C-141, the first turbofan military
transport for global airlifts. = Origi-
nators of EBW ignition, stage-
separation, and thrust-termination
devices. ® Send for information from

LIBRASCOPE DIVISION

@ CENERAL
PRECISION

INFORMATION SYSTEMS GROUP
808 Western Ave., Glendale 1, Calif.




Callery of Missiles and Space Weapons

UNITED
STATES
ARMY

PERSHING

CORPORAL

Type—surface-to-surface, short-range ballistic missile; prime
contractor—Firestone Tire & Rubber Co.; maximum speed—
2,500 mph; range—85 mi.; length—45 ft.; diameter—30 in.; launch
weight—11,000 Ib.; power system—liguid propellant; guidance
—preset and command; warhead—nuclear or conventional; sta-
tus—operational since 1954; deploved in Europe, used by
British; to be replaced by Sergeant; other contractors—ground
equipment, Gilfillan; missile containers, Fruchauf; propellant
valve, Silas-Mason.

SERGEANT

Type—short-range, surface-to-surface ballistic missile; prime
econtractor—Sperry  Utah Engineering Lab,; maximum speed
—2.500 mph: range—83 mi.; length—34 ft. 6 in.; diameter
=31 in.; lounch weight=10,000 lbh.; power system—solid-
propellant rocket; guidance—inertial; range control provided
by drag brakes on reentry; warhead—nuclear or conven-
Honal; status—operational; being deploved to Europe to sup-
plant Corporal; other contractors—powerplant, Thiokol; gvro-
scopes, Minneapolis-Honeywell;  erector-launcher, American
Machine & Foundry; trailers; Froehauf.

REDSTOME

Type—surface-to-surface ballistic missile; prime contrac-
tor—Chrysler Corp.; maximum speed—over 3,000  mph;
range—=200 mi.; length=T0 ft.; diameter—=70 in.; fn span—
12 ft; launch weight—62.000 lhs; power syvstem—single-
stage, liguid-propellant rocket, 78,000-1h. thrust; guidance—
self-contained, all-inertial; warhead—uuclear;  status—opera-
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REDSTONE
WITH
MERCURY
CAPSULE

SERGEANT CORPORAL

tional, deployed in Europe since 1958. In 1961 modified
Bedstone missiles were vsed in the two snccessful suborbital
flights of Lt. Cmdr. Alan Shepard and Capt. Virgil Grissom:
other contractors—frame, Heynolds Metals; powerplant, Rock-
etdyne; guidance, Sperry Farmragot Div.; warhead adaptation
kits, Picatinny Arsenal,

PERSHING

Type—2-stage, surface-to-surface, seleclive-range hallistic
missile; prime contractor—Martin Co.; speed—more than
3,000 mph; range—100-450 mi.; length—34 ft.; diameter—
3 ft. 4 in; launch weight—=30,000 Ibh.; power svstem—
2-stage, solid-propellant rocket; guidance—inertial, with se-
lective range; warhead—nuclear; status—in advanced develop-
ment, scheduled for operational use in 1963; to replace
Redstone. Will also be furnished to West Germany. Nick-
mamed “Scoot and Shoot” because it is fired from mobile
launcher which serves as both transporter and erector: other
contractors—{rame, Martin; powerplant, Thiokol; guidance,
Bendix; warhead fuzing and arming, Ford Instrument.

LAMNCE

Type—surface-to-surface, battlefield guided missile for divi-
sion support; prime contractor—Ling-Temco-Vought; range—
30 mi,; power system—prepackaged storable-liguid-propellant
rocket; guidance—new concept developed by US Army Mis-
sile Command; warhead—interchangeahle conventional or nu-
elear; Status—commencing (hrr{r[nplm-nt; iz scheduled to replace
Honest John, Little John, and Lacrosse.

(Continued on following page)
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SHILLELAGH

LITTLE JOHN

HOMNEST JOHN

Type—surface-to-surface, unguided tactcal rocket; prime
contractor—Donglas  Aircraft Co.; speed—about 1,200 mph;
range—about 12 mi.; length—27 ft. 3 in.; diameter—2 ft. 6 in.;
launch  weight—5,900 lb.: power system—solid-propellant
rocket; guidance—pre-aimed; warhead—nuclear or conven-
tional; status—operational; deployed in Europe and Japan and
supplicd to NATO forces, to be replaced by Lance; advanced
design is slightly shorter and lighter than the current Honest John
with comparable range but greater accurancy; other contractors
—frame, Douglas, American Machine & Foundry; powerplant,
Hercules.

LITTLE JOHN

Tvpe—surface-to-surface, unguided tactical rocket; svstem
manager—US Army  Missile Command: prime contractor—
Emerson Electric Co.; speed—about 1,800 mph; range—10
mi.; length—14 ft. 6 in.; diameter—12% in.; launch weight—
800 Ib.; power svstem=—solid-propellant rocket; muidance—
pre-aimed: warhead—nuclear or conventional; status—opera-
tional in STRAC forces and overseas; will be replaced by
Lance; other contractors—frame, Emerson Electric; powerplant,
Hercules; warhead arming and fuzing, General Electric, Con-
solidated Western Steel, Minneapolis-Honeywell.

LACROSSE

Type—surface-to-surface, all-weather, close-support guided
missile: prime contractor—Martin Co.: maximum speed—tran-
sonic; range—20 mi.; length—19 ft.; diameter—20%2 in.; launch
weight—2 300 1h.; power system—solid propellant; guidance—
command; forward observer handles guidance during terminal
phase of flight; warhead—nuclear or conventional; status—
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LACROSSE

operational in eight missile battalions; deployed in Europe;
other contractors—developed by Comell Aeronautical Lab.;
powerplant, Thiokol; motor parts, Parish Pressed Steel, Good-
year Aircraft; target survey unit, Federal Telephone and
Radio; gyroscope, Summers Gyroscope.

SHILLELAGH

Type—solid-propellant, close-support guided missile for use
against armored wvehicles, troops, fortifications; prime con-
tractor—Ford Aeronutronic Co.: weight—about 40 1b.: diam-
eter—6 in; guidance—command; fred from tube, guided to
target by microwave beam: warhead—conventional or nuclear;
status—in development; expected to become operational in
mid ‘60s; other contractors—powerplant, Picatinny Arsenal,
Amoco Chemical.

TOW

Type—antitank guided missile; TOW stands for Tube-
launched, Opticallv-tracked, Wire-guided missile: intended
for infantry use against armor or hard targets; prime contractor
—Hughes Aircraft Co.; range—up to 2,000 meters; guidance—
wire guided: warhead—high explosive, antitank: status—early
development.

ENTAC

Type—wire-guided antitank missile; prime contractor—Nord
Aviation (France): maximum speed—190) mph; range—6.500
ft.; length—33% in.; diameter—5% in.: launch weight—40 1h.
in launch box; power system—solid-propellant rocket; guidance
—wire; warhead—high-explosive shaped charge; status—opera-
tional; replacing SS-10.

{Continued on page 14T)
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The Ling-Temco-Vought XC-142 looks remarkably like an airplane.
Its four turboprop engines will give it a speed of 365 kts at 25,000
ft, a cruise speed of 250 at sea level and a rate of climb from
5,500 to 7,200 fpm, depending on the mission. When it's acting
like an airplane, the XC-142, developed jointly with Hiller and Ryan,
will carry a 20,000-1b payload 400 miles using high-altitude, opti-
mum-speed cruise on two engines.

Just one difference. The XC-142 is sitting on all the runway it needs.

With its tilt wing raised, this new V/STOL transport will vertically
lift 32 combat-ready troops — or four tons, set them down in an
unprepared clearing 200 miles away, and be back for more in 106
minutes. Using its STOL capabilities, the XC-142 will operate off
airstrips 300 miles apart, carrying payloads of seven tons. Ferry
mission? 2,600 miles at 25,000 ft and 240 kts with a VTOL landing
for a flourish. With two of the latest torpedoes aboard, the XC-142
will snoop around the target area for three hours of anti-submarine
duty.

Because the XC-142 is an airplane with V/STOL capabilities, it
will provide the kind of mobility, flexibility and reliability neces-
sary for today's defense missions. Chance Vought Corp., Aero-
nautics and Missiles Division, Post Office Box 5907, Dallas,
Texas, a division of Ling-Temco-Vought, Inc.

L ’ V-LEADEF‘-'SH:P THROUGH VERSATILITY




GALLERY OF MISSILES — ARMY

CONTINUED

REDEYE

§5-10

Type—wire-guided antitank missile; prime contractor—Nord
Aviation (France); speed—180 mph; range—35.250 ft.: length—
34 in.; diameter—6 in.; launch weight—33 Ib.: power svstem
—solid propellant; guidance—wire guided; warhead—conven-
tional; status—operational; being replaced by Entac.

55-11

Type—wire-guided antitank missile; prime contractor—Nord
Aviation (France); maximum speed—425 mph; range—10,500
ft.; length—46 in.; diameter—8 in.; Launch weight—63 Ib.:
power system—solid propellant; guidance—wire guided; war-
head—conventional; status—in production; other contractor—
US licensee, General Electric.

HAWK

Type—surface-to-air missile for use against low-flving air-
craft; prime contractor—Ravtheon Co.; maximum speed—2.000
mph; range—=20 mi.; ceiling—on deck to 38.000 ft.; length—
188 ft.: diameter—14 in.; launch weight—1,275 lb.: power
system—solid propellant; guidance=homing device; warhead—
conventional; status—operational, deployed in Europe, Far
East, and Panama; also used by US Marines; other contractors

AIR FORCE / SPACE DIGEST = April 19463

HAWK

—frame, Northrop: powerplant, Aerojet-General, Interconti-
nental Mfg. Co.; guidance, Raytheon.

REDEYE

Type—surface-to-air, shoulder-fired guided missile for use
nppainst low-flving  aircraft: prime contractor—General Dw-
namics/ Pomona; maximum speed—1,500 mph or more; length
—44 in.; diameter—2.75 in.; launch weight—22 lb.; power
system—dual-thrust solid propellant; guidance—infrared hom-
ing; warhead—high explosive; status—in development, with
Marine Corps; limited numbers to be produced in 1963.

MAULER

Type=highly mobile all-weather guided missile designed to
defend Army units against high-performance tactical aircraft,
battlefield missiles, and rockets; prime contractor—General
Dvnamics/ Pomona; maximum speed—3,000 mph; mnge—8 mi.;
length—6 ft.; diameter—5 in.; launch weight—120 lb.; power
system—single-stage solid-propellant; guidance—infrared hom-
ing; warhead—conventional; status—in development; Navy con-
sidering development of Sea Mauler; other contractor—infra-
red acquisition unit, DeHavilland,

(Continued on following page)
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NIKE-ZEUS

MNIKE-AJAX

Type—surface-to-air guided missile; prime contractor—
Western Electric Co.; maximum speed—1,900 mph; range—
29 mi.; ceiling—60.000 ft.: length—31 ft. with booster; di-
ameter—12 in.: Launch weight—=2.300 lb.; power system—
solid-propellant booster, liguid-propellant sustainer; guidance
—command; warhead—conventional; status—first operational
supersonic antaircraft guided missile, now largely replaced by

Nike-Hercules but still operational in some Army National
Guard batteries.

NIKE-HERCULES

Type—surface-to-pir guided missile; prime conbractor—
Western Electric Co.; maximum speed—2500 mph; range—
86 mi.; ceiling—above 130,000 ft.; length—39 ft. with booster;
diameter—31% in.: launch weight—10,000 lb.; power system
—solid-propellant sustainer and booster; guidance—command;
warhead—puclear or conventional; status—operational since
1958; widely deploved in US and overseas; Army National
Guard operates six batteries in Hawaii; other contractors—
frame, Douglas; powerplant, Thiokol; jatos, Hercules; war-
head, Aerojet-General, Iowa Ordnance Flant, Silas Mason;
guidance, Bell Telephone Labs; acquisiion radar, General
Electrie; ground support equipment, Pacific General Construe-
tion.

MNIKE-ZEUS
Type—automated antimissile missile; prime contractor—
148

CONTINUED

NIKE-AJAX

Western Electric Co.; maximum speed—58,000 mph; range—
over 150 mi.; length—48 ft.; diameter—38 in. (sustainer):
launch weight—22 800 lb.; power system—3-stage, solid pro-
pellant; guidance—command, employing fully automatic radar
and computer sequence; warhead—nuclear; status—advanced
development; launch record—three controlled test intercepts
made in 1962 of Atlas missiles fired from Vandenberg AFB,
Calif., intercepted by Nike-Zeus launched from Kwajalein, one
in July, two in December; in most recent test, on December 22,
1962, Zeus reportedly differentiated between actual and decoy
warheads; other contractors—frame, Douglas; propulsion,
Thiokol; guidance, Bell Telephone Labs,

NIKE X

Type—advanced concept of antimissile defense, emploving
mixture of Nike-Zeus and Sprint missiles and multifunction
array radar; prime contractor—Western Electric; status—in study
phase; other contractors—guidance, Bell Telephone Labs; pro-
pulsion, Thiokel, Lockheed; frame, Douglas.

SPRINT

Type—high-speed antimissile concept for point defense of
SAC bomber bases and ICBM sites; prime contractors—Westemn
Electric; Bell Telephone Labs, Would be used in conjunction
with Mike-Zeus in Nike X system; its characteristics of higher
acceleration but shorter range than Zeus indicate it may be
designed as backup for Nike-Zeus; status—in study phase.

(Continued on page 150)
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««« FOR SOUND REASONS. Not just because we like black. Fluoroflex-T Hose is made with black
Teflon to outlast, outperform any hose made of ordinary fluorocarbon resins. It is more economical to use
because it has unlimited shelf life, offers maximum safety and eliminates nearly all maintenance problems.
M Only Resistoflex and its licensees employ this patented carbon black process. Originators of Teflon lined
hose, Resistoflex leads all manufacturers in reliability, and adaptability to changing aerospace requirements.

Available in V4™ to 1V diameters, pressures to 6,000 psl, tem-
peratures to 450°F. Write Resistoflex Corporation for Catalog HP-2.
* Fluoroflex is & Resistoflex trademark. Teflon is a Du Pont trademark,

PLANTS: Roseland, New Jersey ® Anaheim, California ® Dallas, Texas. SALES OFFICES: Atlanta » Chicago # Dayton # Detroit
Jacksonville® Kansas City ® Miami® Qakland ® Philadelphia ® San Diego * Seattle ®* Syracuse * Washington » West Caldwell




Gallery of Missiles and Space Weapons

UNITED
STATE
NAVY

SUEBROC

SUBROC

Type—surface- or underwater-to-air-to-underwater weapon
for firing primarily from submerged submarines against other
subs or surface craft; prime contractor—Goodyear Aircraft
Corp.; range—over 23 mi.; size—torpedo sized; power system—
solid propellant; guidance—reportedly inertial; warhead—nu-
elear or conventional: status—entering operational service;
final system will include advanced sonar equipment to com-
pute target course and speed, and fire weapon; other contractors
—frame, Goodyear; propulsion, Thiokel; guidance and fire
control, Librascope, Kearfott.

REGULUS |

Type—air-hreathing, surface-to-surface cruise missile; prime
contractor—Chance Vought Corp. (now Ling-Temco-Vought,
Inc.); eruise speed—600 mph; range=565 mi.; ceiling—40,000
ft.; length—34 ft.; span—21 ft.; diameter—4 ft. 6 in.; launch
weight—14 000 1b.; power system—]33-A-18 turbojet with 2
solid-propellant boosters; guidance—command and preset; war-
head—nuclear; status—being withdrawn from operational
status in favor of Polaris; stll used for test purposes; super-
sonie Regulus 11 project canceled in 1958; other contractors—

150

REGULUS

POLARIS A-3

frame, Chance Vought; powerplant, Allison, Aerojet-General;
guidance, Sperry.

POLARIS, A-1, A-2, A-3

Type—underwater-to-surface or surface-to-surface fleet bal-
listic missile (FBM); prime contractor—Lockheed Aireraft
Corp.; maximum speed=hyvpersonic (to Mach 15); range—A-1,
1,380 mi.; A-2, 1,725 mi.; A-S, 2.875 mi.: length—A-1, 28 ft.;
A-2 and A-3, 31 ft.; diameter—4 ft. 6 in; launch weight—
A-1, 50,000 Ib.; A-2, 32,000 lb.; A-3, over 32,000 lb.; power
system—2-stage  solid-propellant rocket; guidance—inertial;
warhead—nuclear; status—A-1, A-2 operational aboard nuclear
submarines, 18 missiles per sub; A-1 is deployed on first six
Polaris submarines; A-2 on submarines 7 through 19; A3 to
be on subs 20 through 41, beginning in 19684, Upon comple-
tion of equipping program, first six subs will be modified to
employ A-3. DoD has announced plans to provide surface
ships with Polaris to be operated by NATO allies; other con-
tractors—powerplant, Aerojet-General (first stage), Hercules (sec-
ond stage); puidance—General Electre, General Motors, North
American, Hughes. More than 11,000 contractors in all.

(Continued on page 153)
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USAC THE SPACE AGE CARRIER

For Bigger Loads. .. Faster Transportation.. .

More Stringent Demands. ..

This man is your Service Specialist. He can analyze your
shipping requirements. He's your nearest point of contact with
U.5.A.C. Transport, Inc, —no farther away than vyour telephone.

Representing a carrier serving both national defense and
industry, he can show you how our nationwide resources
dovetail with your heavy-specialized hauling needs. Call on
us for one-time shipments or production runs.

U.S.A.C. has one of the finest safety records in the United
States. Our authorities permit us to carry heavy or bulky
articles, or those requiring special handling. This covers heavy
machinery and industrial or contractor’s equipment; also car-
goes such as aircraft ground support equipment and varied
electronic devices subject to damage in transit.

There are currently several hundred trailers in the U.S.A.C.
fleet, most of them designed and built to our specifications.
Twenty per cent of these have air suspension. Lengths run up
to 60 feet. Versatile lowboy and flat bed units predominate.
Dust-proof and temperature-controlled vans are available.

We have been authorized since World War IT to transport
aircraft and components —a classification which now includes
guided missiles and space devices. We have taken part in every
missile program to date. Set up for around-the-clock operation
when time on the road is of primary importance, U.S.A.C. is
today one of the few carriers able to meet the new MILSTRIP
schedules for high-priority shipments.

We are ready at all times to cooperate fully with your
engineering department. We will modify trailers, install special
jigs or hAxtures, construct special equipment. With a view 1o
production runs in particular, we have developed methods of
increasing the size of individual loads, thus effecting savings
in shipping cost. This know-how can be as valuable to you as
our ability to transport cargoes beyond the scope of ordinary
hauling facilities.

Special cases are the foundation of our business, built
as it is on adaptability and readiness to gear our services
to the customer’s wants and needs. Let’s get together,

U.S.A.C. TRANSPORT, INC.

457 West Fort Street -

Detroit 26, Michigan .

WO 3-7913 . TWX DEB899

OFFICES IN 22 CITIES




DIVERSIFIED ELECTRO-HYDRAULICS

BRAKE SHO:'S AEROSPACE DIVISION 15 PROVIDING THE ADVANCED PRODUCTS AND SYSTEMS DEMANDED BY AN EVER-WIDENING

TECHNOLOGY. The Aerospace Division of American Brake Shoe offers a wide range of compatible hydraulic and electronic products.

These products, coupled with the proven ability to imaginatively combine them into sophisticated systems, provides a single respon-

sibility source for power and control of hydraulics for land, sea, air, and space. The Aerospace Division backs this capability

with a full staff of factory-trained field engineers ready to serve you in principal U.S. cities, as well as in Canada and Europe.
General Offices: 3151 West Fifth St., Oxnard, Calif. - Europe: Aerohydraul, GmbH, Wiesbaden-Biebrich, West Germany - Canada:

Jarmy Hydraulics Ltd, Montreal, Q. AEROGDACE DIVISION / AMERICAN BRAKE SHOE COMPANY

A Kellogg pump, a product of the Aerospace Division

of American Brake Shoe, is

Garratt-AiResesr

pawer source for ai

v important part of the
stant-speed drive—an efficient
raft cabin air compressors,

Atchley servovales, with their exclusive JET-PIPE 0p-
eration, pass ca inants as large as 200 microns
without malfunction. Specified for their reliability in
air- and spacecraft and for such specialized functions
a3 driving huge antennas,

The Kellogg AMEVSC.s pump, 8 single-stage, cam-actu-
aled unit, Is standard eguipment gh-performance
ft and the Saturn | missile. The US Army's
copter, produced by Bosing's Vertol Di-
vision, uses this pump as well as landing gear from
Brake Shoe's Canadian subsidiary, Jarry Hydraulics, Lid.
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ADVANCED TERRIER

TYPHON

Type—surface-to-air and antimissile high-acceleration rocket,
capable of employment against ships and shore targets; newest
member of Bumblebee family; improving upon, and intended
to replace, Talos and Tartar missiles; prime contractor—Bendix
Corp.; maximum speed—3,000 mph; range—200 mi.; length—
46 F. with booster; diameter—38 in.; power system—solid-
propellant booster, plus ramjet; guidance—microwave radar;
warhead—nuclear or conventional; status—development; being
tested on USS Norton Sound: other contractors—airframe,
MeDonnell; guidance, Westinghouse.

TARTAR

Type—shipboard surface-to-air guided missile representing
significant improvement over original Terrier; Tartar is ap-
proximately the same size and has the same range and speed
capability, yet requires no booster; Tartar has virtually the
same external aerodynamic confipuration as the advanced
Terrier; prime contractor—General Dynamics/Pomona; speed
—above 1,500 mph; range—beyond 12 mi.; length—15 fr.: di-
ameter—over 1 fi.; power system—1 dual-thrust solid-propel-
lant rocket which lowers its thrust for sustained flight after a
short high-acceleration boost to cruise speed; guidance—beam
rider; warhead—conventional; status—operational, deploved on
destrovers and escort ships; other contractors—frame, General
Dynamics/Pomona; powerplant, Aerojet-General; guidance,
Raytheon.

TERRIER

Type—surface-to-air guided missile for firing from shipboard
and Marine Corps mobile launchers ashore; prime contracter
—General Dynamics/Pomona; speed—2,000 mph; ceiling—over
30,000 ft.; range—ever 12 mi.; length—15 ft.. 27 ft. with
booster; diameter—13 in; span—4 ft.; launch weight—3,000
Ih.; power system—2-stage solid-propellant rocket; guidance—
radar beam rider; warhead—conventional; status—operational,
advanced Terrier with mere powerful rockets and over 20-mi.
range entering operational service; advanced Terrier can be
handled by same equipment as Terrier; other contractors—
propulsion, Hereules; guidance, Sperry.

(Continued on following page)
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Frazier Aviation —
specialists in military spares!

FRAZIER AVIATION s an extension of your own
buying department! Dur primary function is to supply
guality spares to users of airfframe parts —
particularly for the C-118, C-54 and C-47 alrplanes.
Thie next time you have part trouble, call FRAZIER —
the easy-to-contact source for hand-to-get pars|

-
%* ‘
_}l_ﬂ_?_J_UI_ AVIATION SERVICES, INC.

JEHE-T6 Bewerly Bivd,, Los Ragebes 36, Calliomin « Phean 9373520 « WUZ: RSE
Branch sflices: Few Yok, BT, + Mismi, Me
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SIDEWINDER ON F-9] COUGAR

SIDEWINDER

Type—air-to-air guided missile; prime contractors—Philco
Corp. and General Electric Co. for 1-A; Phileo and Motorola
for 1-C; maximum speed—Mach 2.5; range—at sea level, 3.500
ft., at 50,000 ft., 11,000 ft.; effective ceiling—over 50,000 ft.:
length—9 ft. 4 in.; diameter—3 in.; finspan—2 ft.; weight—153
lbs.; power system—solid propellant rocket; puidance—infrared
homing; warhead—conventional: status—operational; used by
Navy, Air Force, Marine Corps, several allied air forces: ad-
vanced all-weather model Sidewinder 1-C with hath radar- and
i!l'lr:".l‘:'\'l'.|'F||?I:III:I:I:_E under |,|1,'L'1,"||r;:|||.:|r:||l:; other contractors—frame,
Norris Thermador, Hunter Douglas; propulsion, Naval Propel-
lant Plant, Aercjet-General; warhead, ACF Industries: fuze,
Eastman Kodak, ..\i:.l'll:]!'.".il]irll:\'riIII;!!,'}"\I,.‘{_']L Baldwin Piano: de-
velopment, Naval Ordnence Test Station.

SIDEWINDER

SPARROW Il

Type—air-to-air guided missile; prime contractor—Raytheon
Co.; speed—over 1,500 mph; range—8 mi.; effective ceiling—
over 30,000 ft.; length—12 ft.; diameter—8 in.: span—3 fi. 4
in.; weight—350 1b.; power system—solid-propellant rocket;
new version has packaged liguid propellant; guidance—semi-
active radar-homing; warhead—conventional;  status—opera-
tional, deployed on carrier-based aireraft: achieved first
head-on interception of surface-lavnched guided missile in
August 1962 when, fired from F-4B aireraft (F4H-1), it de-
stroved a Hr.'_n.."'l]lh missile over Pacific Ocean: other contractors
—powerplant, Aerojet-Ceneral, North American: fuze, Lon-
gines-Wittnauer, Elgin Watch; warhead design, Naval Ordnance
Laboratory.

Condinued on I'”' noing pagel

support our nation’s defense effort?

Over the past 17 years, Sundstrand has gained recognition
as the leading supplier of constant speed drives for airborne
a-c electrical systems, Most military aircraft . . . bombers,
fighters, interceptors, transports, tankers, reconnaissance
- . - have been outfitted with Sundstrand Constant Speed
Drives. Sundstrand has designed, manufactured, and
delivered over 35,000 drive units and is credi-
ted with many state-of-the-art advancements.
Over 20-million drive-flight-hours have been
accumulated on Sundstrand drives on military
aircraft. The new geared differential drive design is typical
of Sundstrand’s continual progress in constant speed
drives to meet the more stringent requirements of ad-
vanced aircraft electrical systems.
Though dual-purpose starters with ecartridge and pneu-
matic start capability are a rather recent requirement on
some military aircraft, Sundstrand has already delivered
more than 2600 cartridge/pneumatic starter units in

support of the B-52, C-135B, F-100, and F4C

aircraft programs. Sundstrand is also well

along in the development of a lightweight

cartridge/pneumatic starter unit for smaller
classes of turbojet and turboprop engines.

Sundstrand has equally strong capabilities in secondary
power system management. Technical depth, specialized
procurement programming, facilities for total system
testing, and long experience in design coordination with
airframe builders, associated suppliers, and
defense procurement groups enable Sund-
1 JI| strand to develop complete systems—from

=~ concept to final acceptance.

No one can predict the future requirements of airborne
weapon systems, but as these requirements materialize,
Sundstrand Aviation will meet the challenge and con-
tinue to support our nation’s defense.

SUNDSTRAND '638 —WORKING TO KEEP AMERICA STRONG!

SUNDSTRAND AVIATION

DIVISION OF SUNDSTRAND CORPORATION, ROCHKFORD,; ILLINOIS

SUNDSTRAND

Facilities in: Rockiord, Wllinois; Denver, Colorado—District Offices in: Arlington, Texas; Hawthorne,

California; Dayton, Ohio; Midwest City, Oklahoma; Seattle, Washington: Washingten, D.C,
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BULLPUP

BULLPUPS
ON NAVY FURY

PHOENIX

Type—major armament for the F-111B, Navy version of
TFX; prime contractor—Hughes Aircraft, engaged in defining
svstem characteristics: there are no other details available at
this time.

BULLPUP

Type—air-to-surface guided missile; prime contractor—Mar-
tin Co.; speed—1 400 mph: range—over 3 mi.,; length=11 ft.;
dinmeter—1 ft.: weight=571 lb.; power system—storable
liguid-propellant rocket; earlier versions used solid propellant;
guidance—command (radio signals from launch plane); war-

SHRIKE

head—conventional; new version for USAF has nuclear war-
head; status—operational, used by Navy, Marine Corps
USAF; being produced in Europe for NATO; other contractors
—frame, Martin: powerplant, Thiokol; guidance, Maxson Elec-
tromics.

SHRIKE

Type—air-to-surface, antiradar missile; system manager—
Naval Ordnance Test Station; Texas Instruments is prime
contractor for development of guidince and control system
power system—solid propellant; guidance—electromagnetic;
warhead—conventional; status—in early development.—Exn

G. L. COLLINS COMPONENTS...

... achieved the impossible in guidance and control functions. Engineering a design in missile control

feedback elements, the G. L. Collins Corporation is distinguished as a leading producer of highly accurate

components . . . G. L. Collins Components! G. L. Collins has a diversified line of AC transducers and

DC transducers, associated controls and systems for aerospace and industrial applications.

The G. L. Collins Corporation is a forward thinking, technically mature

designer of proven elements in major aircraft and missile

programs: Minuteman, Atlas, Polaris, Dyna-Soar,
Nike-Zeus, Saturn, Gemini, RS-70, A3J,

Hound-Dog and many others.

USAF B-70 VALKYRIE
RS-70

Write for brochure
describing capabilities,
facilities and product line.

For specific applications,
call or write our engineering sales office.

) NEvada 6-8141 - MEtcalf 0-3121 - TWX: (213) 634-4095
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BE OUR GUEST

You are cordially invited . . .

to accept one of these outstanding
books for your professional library . ..
with the compliments of the

AeroSpace Book Club . . .

“Today it is more important than ever for Air Force
personnel of all grades to be well informed and there
is no better source of information than professional

reading, . . .

“Since its inceplion four years ago the AeroSpace
Book Club has offered its membership books of oul-
standing quality which cover the broad spectrum of
Air Foree interest in the fields of history, aeronautics,
tstronautics, memaoirs, tactics, strategy, and political

SCIENCE. + o »

“The criteria for selection which the Club has adopted
ensures volumes of quality and stature that will con-
tribute to the professional enrichment of its members.”

—~Gen. Curtis E. LeMay, in a letter to all Air Foree
personnel dated January 9, 1963.

E have a file full of letters from satisfied readers which say much
the same thing. But we're not asking you to take anyone’s word for
it. At no cost to vou we will send you any one of the books listed at
right, values up to $10 at retail prices. You will also be enrolled as a
member of the AeroSpace Book Club. Six times a year you will be sent
an announcement and description of our current selection, a book
picked from the best available aerospace and related military litera-
ture. For every four books purchased you will also be entitled to select
an additional bonus book—free—from a large list. This bonus privilege
can easily run your over-all savings as high as forty percent.
The risk to you is minimal. You need take only those books you
want. But we are confident, based on what our members tell us, that
vou will find membership in the AeroSpace Book Club a rewarding

experience.

SELECT YOUR
COURTESY COPY
NOW AND

MAIL THIS
COTPON
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Take Your Pick . . .
At Our Expense

Us BOMBERS: E-1 w B-T0. By
Lioyd 8. Jones, Complete and anthentie
anthology of all aireraft ever assigned
the “B™ designation. Detailed descrip-
tions, supplemented Il}' more than 200
photographs, plus 74 threeview scale
drawings, Rerail 5775, MEMBER'S
PRICE £5.95.

THE WAR IN THE AIR: A Pictorial
History of World War Il Air Forees in
Combat, Edited by Maj, Gene Gurney.
This wnique volume with 1,500 pic-
tures, 352 Lig 9x11 pages, is a neces-
sary  supplement to any and all
narrative account= of World War 11.
Retail 3750, MEMBER'S PRICE
£6.25.

A HISTORY OF THE SOVIET AIR
FORCE. By Robert Kilmarx. The full
sweep of Soviel airpower development
—doctrine, tactics, stralegy, training.
organization, and technology as they
have shifted throughout the years. Re-
tail 37.50. MEMBER'S PRICE £5.95.

ON THERMONUCLEAR WAR. By
Herman Kahn. “One of the most im-
portant eurrent books on military strat-
egy¥ . . . a2 mineg of information on
national defenze,™ AIR FORCE IN-
FORMATION POLICY LETTER FOR
COMMANDERS. Retail £]0. MEM-
BER'S PRICE 85.95.

MODERN GUERRILLA WARFARE,
Edited by Franklin M. Osanka., The
only book to probe guerrilla wars =0
extensively, from every available couree
« -« the only one not restricted 1o a
single area. Rewnil §7.50. MEMBER'S
PRICE £6.25.

THE LEGACY OF HIRODSHIMA.
By Edward Teller with Allen Brown.
A frankly controversial eall for the
greatest possible US nuclear effort,
both defensive and offensive, Why
Russia is probably ahead in the noelear
arms race, Retail $4.95. MEMBER'S
PFRICE £4.25.
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(Sponsared by Air Foree Association)

Mills Building, Washington 6, D. C.

AEROSPACE BOOK CLUB

Please enroll me as a member of the AEROSPACE BOOK CLUB and send me the
courtesy introductory hook listed below. I agree to take at least four more selections
—aor alternates—at redoced member’s prices in the next rwelve months, With EVery
four selections taken, I may choose an additional free bonns book. Advance notice
of every selection will be given and T may take it, or an alternate book, or no hook
at all. After wking four books, I may caneel my membership,

FREE COURTESY BOOK

Name
{ Flease print in full)
Sireet —_—
City - Tane. Siaie
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Make Your Reservations Now . ..

Air Force Association’s
17th Annual

NATIONAL
CONVENTION
and
AEROSPACE

PANORAMA
Washington, D.C.

September 11-15,63

AFA HOTEL RATES
TWIN & 1 B/R 28/R TWIN & 18/R 28R
HOTELS SINGLE DOUBLE SUITE SUITE HOTELS SIMGLE DOUBLE SUITE SUITE
*Albert Pick Motor Inn | $12-18 | $16-22 | $30-38 Mayflower £10-24 | $16-28 | $40-65 | $58-89
*Burlington 8 §13 £15-25 Pick-Lee House % 915 | $13-19 | $2535 | 53847
*Executive House $12-18 | $16:22 | 52644 *Sheraton-Carlton $16-20 | $19-25 | $4348 | $60
*Georgetown Inn $13-17 |$17-22 | 33638 | 351-58 *Sheraton-Park 21317 | $17-20 | $25-30 | $55-65
*Gramercy $16-22 | $20-22 | $40 *Shareham £16-18 | $18-22 | $30-60 | $60-100
*International Inn $12-18 | $15-24 | $40-45 | $70-100 Statier Hilton $12-24 | $17-26 | $5660 | $80-85
Jefferson $15-18 | $19-22 | $30-40 | $46-60 The Madison £16-24 | $20-29 | $42-80 | $72-89
Manger Hay-Adams £17-24 | $21-28 | $50-60 | $69-83 Washington § 914 | $16-20 | $28-40 | $42-60
*Marriott Key Bridge | $10-15 | $17-21 | $35 $53 *Windsor Park $913 | $12-16 | $16-20 | $30
*Marriott Twin Bridges | $10-15 | $16-20 | $38 $96 Woodner $12-16 | $1620 | $18-30 | $3560

*Indicates free porking for guests,
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GENERAL INFORMATION

Listed on the opposite page
are the names and rates of AFA’'s
official hotels for the Air Force
Association’s Seventeenth Annual
Convention and Aerospace Pano-
rama, to be held in Washington,
D. C., September 11-15, 1943.
Several new luxury hotels have
recently opened in Washington.
The hotels designated with an
asterisk offer free parking for
their guests. All of the hotels are
within a five- or ten-minute cab
ride of the Sheraton-Park and
Shoreham Hotels.

RESERVATION PROCEDURE

All requests for rooms and
suites should be sent to the AFA
Housing Office. The hotels will
not accept any direct requests.
Reservations will be confirmed on
a FIRST-COME, FIRST-SERVED
basis. Be sure to fill in all three
choices of hotel, your arrival
date and hour, and your depar-
ture date. If you plan to arrive
after 6:00 p.m., your reserva-
tion request must be guaranteed.
After receiving your confirma-
tion, send all changes and can-
cellations to the AFA Housing
Office.

Important
Please complete this form in FU
ind mail to the [ollowing address:
HOUSING OFFICE
AIR FORCE ASSOCIATION
1901 PENNSYLVANIA AVE., N.W.
WASHINGTON 6, D. C

Be sure to list Arst, second, and

hotels and arrival

third choices of
DATE and TIME. If room is not
availehle at rate requested,
next nearest available rate
assigned. For arrivals after
6100 p.m., reservation regquests

MUST BE GUARANTEED.

AIR FORCE / SPACE DIGEST »

HOTEL RESERVATION FORM
17th ANNUAL AIR FORCE ASSOCIATION CONVENTION

Washington, D. C. .

TYPE OR PRINT

MNome_

-1

September 11-15, 1963

Rank
— i Military.___

Firm/Crganizotion_

Mail Addrass_
City & State__

181 Chaice Hotel

2d Chaice Hotel

3 Chaice Hotsl

Type of Room—Be specific for single, double, twin room, or suite

Datired Rote

Others Sharing Room

Arrival Dote ond Hour

MOTE: For arrivals ofter 00 p.m., reservotien requests must be guarantesd.

Deporture Date

e e e e e e e e e e e s e e, e S e e e e s )

April 1963
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Now an Even Better Buy!

DIVIDENDS REDUCE NET COST
OF AFA GROUP LIFE INSURANCE

1962 Dividend Rate is 20%

With payment of a 20% dividend to 1962 policyholders,
the ner cost of AFA Group Life Insurance has been reduced
to $8 per month. This new benefit is in addition 1o the other
benefits which have already made this unique policy the
best buy in group life insurance for active-duty officers and
MNCOers.

Of course, no dividend on life insurance policies can be
guaranteed, but current underwriting experience seems 10
indicate that the 20% dividend can be maintained and,
consistent with safety, increased in the future.

AND THERE ARE STILL EIGHT OTHER REASONS WHY
AFA GROUP LIFE INSURANCE IS YOUR BEST BUY
FOR PROTECTION!

1. You can keep your AFA Group Life Insurance at the
same low group rate after you leave the service, pro-
vided your coverage has been in force for more than a
12-month period immediately prior to your date of
separation.

2. 50% additional benefits for most accidental deaths—in-
cluding deaths caused by aviation accidents,

3. Waiver of premium benefit for total disability prior to
age 60.

4. Longer protection—to age 65—five years longer than
any comparable policy.

5. One low premium (510 per month) for all, regardless
of age or flying status. Only the amount of insurance
fluctuates as shown in the table at right. (Dividend re-
turns for 1962 have the effect of reducing net cost to
$8 per month.)

6. More $55 coverage at most ages—even for men on fly-
ing status.

7. Guaranteed conversion privilege. When you leave the
service, you may either keep your low-cost group life
insurance, or convert it to a permanent plan of insur-
ance, At age 65 your coverage may be converted to
permanent insurance regardless of health,

8. No physical examination, no medical questionnaire to
fill out. Your signature on the application is all you need.

Exclusions—for your protection: Death benefits for suicide or
death from injuries intentionally self-inflicted while sane or insane
shall not be effective until your policy has been in force for 12
months, The Accidental Death Benefit shall not be effective if
death results; (1) from injuries intentionally self-inflicted while
sane or insane, or (2) from injuries sustained while committing
a felony, or (3) either directly or indirectly from bodily or
mental infirmity, or poisoning, or asphyxiation by carbon mon-
oxide, or (4) during any period while the policy is in force
under the waiver of premium provision of the master policy.

50% Additional Indemnity

for ALL Accidental Deaths
SCHEDULE OF BENEFITS

DEATH FROM
NATURAL CAUSES

Amount of lasurance

ALL ACCIDENTAL
DEATHS
Amount of lasurance

Fﬂn Flying ;  Notoa On Flying I Not on
Stlws  [Flying Status Your Age| Status  [Flying Status

'$20,000 2024 | $15,000] $30.000
20,000 f§ 2529 | 16500| 30,000
20,000 3034
00 3.5-3'5
40-44
45.49
50-54
55.59

“g0-64*] 11,250%| 11,250°
*Continuing benefits. Policy must
be purchased prior to Age B0,

*Continuing benelits. Policy must
be purchased prior to Age 50,

Low Cost AFA Group Life Insurance for
Active Duty Officers and NCO’s (E-5 and above)

MAIL YOUR APPLICATION TO AFA TODAY!

$50,000,000 Air Force Association Group Life Insurance
INSURANCE {Underwritten by United Benefit Life Insurance Company)
IN FORCE 1901 Penna. Ave., N.W., Washington 6, D.C.
RAMK DATE OF BIRTH Fleass indicate below the
MAME form of payment you elech
ADDRESS. Monthly government al-
iﬁg'm'@ CiTY ZOME STATE t I|;|-1r|'md'|I:l| {Inendm-l £30 to
s cover the period neces-
i BEMEFICIARY. sary for my allotment |
RELATIOMNSHIP to be processed.) 'I
This insurance is avoilable only to AFA members. 22 M qQuarterly (I enclose $30)

SR el e ) Smionmily (1 snoe

$60)
| understond the conditions governing AFA’'s Group Life Insur- I
ance Plan. | cortify that | om on octive duty, thot to the best 0 Annually (1 enclose $120)
of my knowledge | am in geod health, and that | wecessfully [ | (am) (em not) currently
possed the lost physical exominotion required by my branch on fiying status.
of the sarvice.
Signature of Applicant Drate

Application must be accompanied by chock or money order. Send remiftance fo
IMSURANCE DIVISION, AFA, 1901 PENMNA. AVE, N.W. WASHINGTOHN & D. C.

1960 1961 1962

4-63
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“Whe'll be Mr. 2,000?" is the question they're
asking in Harrisburg, Pa., where AFA’'s Olmsted
Squadron is winding up one of the most success-
ful membership drives AFA has seen . . .

B FA’s high-flying Squadron in Harrisburg, Pa.,
W named for nearby Olmsted AFB, headquarters

of Logistic Command’s Middletown Air Materiel
Area, is still counting noses after one of the most suc-
cessful membership campaigns in AFA history, It
all began last November when AFA's President, ]. B.
Montgomery, spoke to a combined civic club luncheon
in Harrisburg, An interested member of the audience
was Maj. Gen. Frederic H. Miller, Middletown Com-
mander and an AFA Charter Member. After the pro-
gram Mr. Montgomery, General Miller, and William
T. Lunsford, Jr., Olmsted Squadron Commander, got
together to map out a campaign aimed at developing
Association membership at Olmsted, where the Air
Force employs about 14,000 civilians.

Subsequent meetings resulted in the appointment
of a chairman within each of the twenty-five organi-
zations on the base. “Operation 1,000 Plus” was the
name given to the project. The kickoff took place on
January 23, when Mr. Montgomery appeared before
1,100 members of the Olmsted Civilian Management
Club, speaking on AFA objectives. He extended an
invitation to the club members to affiliate with AFA.
General Miller appeared on the program to second
Mr. Montgomery’s remarks with some forceful com-
ments of his own. And so did Schaefer T. Day, Jr.,
Management Club President and also a member of
the Olmsted Squadron,

The first new member signed up in the drive was
Pennsylvania Governer William B. Seranton, an Air
Force Reserve major. The thousandth new member
was reached before the campaign hit its halfway mark.

AIR FORCE / SPACE DIGEST = April 1963
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Olmsted Squadron’s first member signed up the
duy the enmpaign opened. He was Governor Wil-
linm B. Seranton, second from right, and he is
shown here with AFA President Montgomery, Maj.
Gen. Frederie H, Miller, Commander, Middletown
Air Materiel Area, where the membership drive
wns concentrated, and Maj. Gen, Thomas White,
who is the Pennsylvania State Adjutant General.

Number-one question al Olmsted AFE these days
is directed at the identity of the 2,000th member
in the big campaign. Shown below are Oliver R.
Johns, General Chairman of the drive, Harold M.
Donley, the 1,000th member. General Miller, and
“Mr. Question Mark.” At press time the Sguadron
had fewer than 100 members to go for the big one.

T Bl
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He is Harold M. Donley (see cut). With the original
objective reached so quickly, the Squadron decided to
try for 2000, and Mr. Lunsford is confident that the
goal will be met—and with room to spare.

Oliver R. Johns, former Olmsted Squadron Com-
mander, is Campaign Chairman, and even he is sur-
prised by the overwhelming success of the project.
While he is credited by Mr. Lunsford with prime re-
sponsibility for the campaign, Mr. Johns states that
without the outstanding support of General Miller and
others at the Olmsted Base, the drive would still be
struggling along. Among those to whom Mr. Johns
gives credit are Col. 1. R. Perkin, Director of Main-
tenance, whose office furnished more than 900 new
members; and Capt. Juanita Schiltz, Director of In-
formation, whose division now boasts more than
eighty percent membership in AFA.

Jack Millar, Squadron Viee Commander; Rush
Mauney, Deputy Director, Maintenance Division: and
James Moore, Civilian Personnel Officer at Olmsted,
cnmprised the three-man steering committee assisting
Mr. Johns in the campaign, which had an immediate
result of placing the Olmsted Squadron in second
place among AFA Squadrons on the membership lad-
der. Only Omaha, with more than 3,000 members, is
larger.

Mr. Lunsford is now concerning himself with the
question of starting programs that will retain the in-
terest of his large membership, but Ollie Johns is ask-
ing a more basic question: "Who's going to be num-
her 20007

—Gus Dupa

141




ANY FLYER CAN BE GROUNDED AND LOSE FLIGHT PAY

$2,500,000

PAID IN AFA FLIGHT PAY BENEFITS IS PROOF OF THIS

AFA has paid two and a half million dollars in claims to
grounded Ayers since 1956—money that meant the difference
between living, and just existing, to hundreds of Air Force
families.

We are pleased that a program of insurance which AFA
originated has helped Air Foree families so substantially.
Au%ij we believe the information we have gained about
grouniding can help you in evaluating your prospects.

For example, the chart below shows the ages when most
fivers are grounded—a time when families can least afford
loss of income.

You can see, too, that the money you would get from just
one 90-day grounding would pay for your fight pay insur-
ance during the years you are most likely to lose flight pay.

If your fight pay is not protected, you owe it to your fam-
ily to get this income protection now.

HOTE: All policies are daled on the last day of the month in which the appli-
cation is postmarked, and protection _af,ainst accidents begins a5 of that date,
protection against groundings due to illnesses begins 30 days later. Of course,
coverage cannot be immediately extended to include illnesses which existed
prior to the time at which you insured your flight pay. but after 12 months
you are fully covered against all illnesses,

EXCLUSIONS: The insurance under the policy shall not cover loss o any
Member resulting in whole or in part from or due to any of the following:

1. Unminal act of the Member or from injuries occasioned or occurring
while in a state of insanity (temporary or otherwise)

2. “Fear of flying,” as officially certified by responsible authority of the

Member's Service and approved by the head of the Service in accordance
with applicable regulations.

3. Caused by intentional self-injury, attempled suicide, criminal assult
commitied by the Member, or fighting, except in self-defense.

4. Directly or indirectly caused by war, whether declared or not, if acl of
an enemy in such war is the direct cause of loss insured hereunder, hostila
action, civil war, invasion, or the resulting civil commotions or rots.

5. Failure 1o mest fiying proficiency standards as established by the Mem-
ber's Service unless caused by or aggravated by or attributed lo diseasa or
injuries.

. Inability of a member to continue to meet physical standards for Hazardous
Flight Duty because of a revision in those standards, rather than because of
preceding injury or disease causing @ change in the physical condition of such
member.

1. Mental or nervous disorders,
8. Alcohol, drugs, venereal diseasa, arrest, or confinement.

9. Willful viclation of flying regulations resulting in suspension from flying
85 a punitive measure, or as adjudged by responsible authority of the Mem-
ber's Service.

10. Suspension from flying for administrative reasons not due lo injuries
or disease, even though the Member may have been eligible for or was being
reimbursed at the time of the administrative grounding because of a previously
established disability.

11, Loss of life shall not be deemed as loss for purposes of this insurance.
12. Primary duly requiring parachute jumping.
13. Voluntary suspension from flying.

14. A disease or disability preexisting the effective date of coverage, or a
recurrence of such a disease or dizability, whether or not a waiver has been
authorized by appropriate medical authority in accordance with regulations
or directive of the service concerned, unless the Member was insured under
the master policy issued to the Air Force Association for 12 continuous months
immediately prior to the date disability (grounding) commenced,

Underwritten by Moetual Benefit Health & Accident ¢
Association (Mutual of Omaha).

CHOOSE EITHER COMVENIENT PAYMENT PLAM. MAIL THE APPLICATION TODAY!

Fri
=
AFA FLIGHT PAY PROTECTION PLAN /AlR FORCE ASSOCIATION, 1901 Pa. Ave., N.W., Wazh. & D.C. E i f m]t
Send me my Flight Pay Protection Policy, g0 ] [} pisTaisuTion
BILL ME FOR: | ENCLOSE: &5 OF AFA ¥ —
3 semignoual premium (155 of 5 samignnual premiem (15 of of f F{I':l‘i:i;l:#l‘s
annual fight pay, plus §I anaual I'IEHI pay., plus serwice &0 —
sefwite charge) charge). Bill me every & months n'
$— for full payment of annual S in full payment of annual premium 58
=_mnrurr| (2% of amnual (2% of annual Might pay) 0
ight pay)
This insmrance is available for AFA Members only [ | am an AFA Member [ 1 encless 56 for annysl AFAmemberhip 45 .'
40
Rank (ploase print) Name Address 35 /
Gty Tone State % Annual FIght Pay  Years Service for »
PaY purpoies 5
1 undersiand the conditions and exclusions governing | am in good health, and no actios ix pending 1o remove me
AFA's Flighl Fay Protection Plan, amd | certify that  from Mying status for faslure bo meal phyzical standards. 0 f
I am currently on fiying status and entitied to receive | authorize: AFA, ov AFA representatives, io examine all 15 -
incentive pay and thal fo ithe besi of my knowledge  medical recards pertinent fo any ciaim | may submit. -
e = 2 - S 5 P 4
Signature of Applecant -
{Uaderwritten by Motus! of Omaha) 4 - —
4463 AGE20 25 30 35 40 45 50 55 &0
152
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TERRAIN AVOIDANCE

L5 Alr Fores

..the Problem Was Easier then!

Today terrain avoidance has been complicated by higher air speeds,

ground search radars and more deadly defensive weapons. Thus

the critical need for research on the terrain avoidance problem.

Evidence of Cornell Aeronautical Laboratory’s leadership in
researching the problem is given by the recent receipt of its 15th
contract in this field. Since the first contract was awarded to CAL
a decade ago, the Laboratory has performed such research for the
Air Force, Navy, Army, commercial sponsors, and the United
Kingdom,

By making this new knowledge available to scientists and to
the military services concerned, CAL is actively advancing the
state of the art. For the illustrated story of CAL’s contributions
in this and other areas of science, mail the coupon below.

(|| CORNELL AERONAUTICAL LABORATORY, INC.

e ———— e

) OF CORNELL UNIVERSITY
___________ ———— e ey
H. 8. Tolley |
CORNELL AEROMNAUTICAL LABORATORY, INC. #
Buffalo 21, New York |
Flease send me your latest “*‘Report on Research at CAL." :
MAME |
= |

STREET I
|

cITY ZONE __ STATE — !
_____________ T e o i s e e e b et e e S e L)
163



For AWLAFA Members [ 1 1y AGGIDENT INSURANCE
GIVES YOU AND YOUR FAMILY
COMPREHENSIVE COVERAGE AGAINST ACCIDENTS!

() Across tHE worto () Across THE streer ()

IN YOUR OWN HOME

AFA’s uniquely fexible Accident Insurance offers you acei- Either plan you choose offers coverage against any
dent coverage, twenty-four hours a day, every day, in ‘accident (except those specifically listed as exclusions
amounts up to $50,000. P"l“;i":’ E_!}Mhen:c in the world. Coverage as a passenger
You ohoose: the smiounit that wsets your family's vequire: in all military aircraft is provided at no extra eost. This

te provision does not, of course, apply to crew members
ments, performing their assigned duties.
You have vour choice of the mune?'-savm family plan In addition to the accidental death benefit, your policy also

that insures you, your wife, and all of your children under 2.

21—or individual coverage that makes separate policies provides indemnity for accidental loss of limbs or gt
available to you and as many other members of your family 1 And, for any injuries you incur, money is set aside in
as you wish (up to $50,000 for adults, $5,000 for chlldren)l. *an amount up to $300 for medical expenses not reim-
The table below shows you the amounts of coverage avail- bursed by other insurance in excess D?C$SI] deductible
able, and the way the Family Flan works. for every family member.

LIMITS OF LIABILITY: The Insurer's Aggregate Limit

Units of Your Coverage | Extra Benefits of Family Plan of liability with respect to all insured persons holding cer-

Coverage  (Basic Amount) | Wife | Each Child tificates issued under this master policy while in any one
3 ' $ 5,000 $250 | § 500 aircraft shall not exceed $500,000. Should the total of the
2 10,000 5,000 1,000 individual limits of liability with respect to such insured
3 5 Ao s e sons while in un{ one aircraft exceed $500,000, then
v ’ e amount applicable to each insured person shall be pro-
4 20,000 10,000 2,000 portionately reduced to effect a proportionate distribution

: 25,000 12,500 2,300 of the sm‘:i' aggregate limit.
7 ::g ::ﬁ :ﬁ: EXCLUSIONS: The policy does not cover: (a) suicide or
[ : 401 . attempted suicide, while sane or insane; (b} death or
! 000 20,000 4,000 injury sustained while insane or under the influence of
g 45,000 22,500 4,500 intoxicants or narcotics; {c¢) death or injury resulting from
0 50,000 25,000 5,000 | invasion, bombardment, or enemy action; (d) death or
All of these benefits increase 5% each yeor for inju sustained while operating or riding in any aircraft

the first 5 years ol no Increcss in premium.

- g =gt | or other vehicle used in a manner or for a purpose pro-
hibited by law: (e) death or inﬂ'ur‘_l.-‘ directly or indirectly
resulting Frurn medical or surgical treatment (except where

such treatment is rendered necessary by bodily inj
caused by an accident within the scope of the policy); ]{uf-;
injuries or death sustained by a minor child in an auto
g;:eirient wherein the driver of the auto is under 21 years

age.

AIR FORCE ASSOCIATION COMPREHENSIVE ACCIDENT INSURANCE
{Underwritten by Mutual of Omaha}

Name (applicant}) ANNUAL COS R
Basic Individua

Address | Amountt | Flan
§ 5,000 Dglg.gg
City o TR $10.000 W G812
i e St $15000 2550 181800
5 5 o :
Beneliciary® Relationship %% $47.5 E%ﬁ%ﬁ
*Under the family plan a beneficiary should only be named for ¥ e |
the above named family head (applicant). In the event of death $35,000 Ao 534%00
of any of his family members tJl?m applicant will be the bene- $40.000 BI0.00 - []348.00
ficiary. gﬁ},% 3 5 %gzﬂ)ﬂ%
O Iaman AFA member [J 1enclose $6 for AFA membership g Attt
Application must be accompanied by check or money order. 5 i wile and 1IN
nd remittance to: Insurance Division, AFA, 1901 Pennsyl- i I children
vania Ave., N. W., Washington 6, D. C. | 463
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& Subsidiary of

Universal Mateh Corp. .......... 3
Republic Aviation Corp. ....0vvwes 127
Resistoflex Corp. ......cvvrrnsncens 149

Ryan Aeronautical Co. ....vveve... 103

Scott Aviation Corp. ....ovecssrsss 65
Sikorsky Aireraft Div,,

United Alrcraft Corp. ....c..... 90
Space Technology Labs., Ine. ...... M

[T e 0 ST DA 120
Sperry Microwave Electronics Co.,

Div. Sperry Rand Corp. ...o.u... G4
Sperry Phoenix Co., Div,

Sperry Rand Corp. ...ovcvvnvnnn. 31
Sundstrand Aviation, Div.

Sundstrand Corp. ....... 154 and 155

Sylvania Electric Products, Ine, ... 141
System Development Corp, ....... Gl

Texas Instruments Incorporated,

Apparatas Ddv: C o Slii 25
Thiokol Chemical Corp.,
Roeket B e L e e 83

Thompson, H. I, Fiber Glass Co. .. 89

Thompson Ramo

Wooldridge Inc. ........00.. Cover32

Unidynamics, A Div. of

Universal Match Corp. «cveeveess 71
United Aircraft Corp.,

Corporate Systems Center ...... 108
United Technology Corp. ......... 145
USAC Transport, INC. . ccucvssvnnes 151
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NEW...
"BIG VOICE"

alert and command
systems

AUTHORITY OF THE SPOKEN
WORD FOR INSTANT,
BASE-WIDE COMMAND CONTROL

The spoken message is the message
that is understood—and acted on.
Altec “Big Voice" projects spoken
orders, messages and instructions
over vast outdoor areas to help main-
tain command control of any military
facility. The unigue capability of “Big
Voice"—to project clear, ungarbled
verbal messages to all personnel in
all areas — obsoletes sirens and other
coded signal devices which cannot
follow through with vital what-to-do,
when-and-how-to-do-it instructions.

MOST EFFICIENT MEANS OF
MASS COMMUNICATION
Made up of special Altec microphones,
amplifiers and loudspeakers that are
spotted in clusters at strategic widely-
spaced locations, “Big Voice™ always
gets the message through—regard-
less of adverse weather conditions or
high ambient noise levels—for dis-
aster control, routine day-to-day oper-

ALTEL

LANSING CORPORATION

WeFEd ALTED LARE NG CORPDRATION

i

ations and for comprehensive com-
mand coverage of any size instal-
lation. Hamilton AFE, Scott AFB,
McChord AFB and George C. Marshall
Space Flight Center are just four of
the many military and civil defense
installations where Altec “Big Voice”
is heard and understood.

“Big Voice" further obsoletes con-
ventional systems by permitting silent
VISUAL NON-ALERT electronic testing
of the entire system, at any time from
one central location. With Altec's
“Watch-Guard™ (Pat. Pend.) as part of
the system, audible alerts are totally
eliminated, preventing “alarm amxl-
ety” and over-conditioning of military
and civilian personnel,

“BIG VOICE" IS BIG NEWS IN
MILITARY COMMUNICATIONS!
For the full story of Altec "Big Voice,"
including case histories, sample sys-
tems layouts, etc., please write "Big

Voice,” Dept. AF-4,

ALTEC LANSING
CORPORATION

[T A Subsidiary of Ling-Temco-Vought, Inc,

AMNAHEIM,

CALIFORNIA
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This Is AFA

The Air Force Association s an independent, nonprofit airpower organization with no personal, political, or commercial
axes to grind; established January 26, 1946; incorporated February 4, 1946.

Objectives
# To assist in obtaining and maintainin al:ieq‘uale atrpower for
national security and world peace, » To keep the AFA members
and the public abreast of developments In the fleld of aviation.
# To preserve and foster the spirit of fellowship among former
and present personnel of the United States Air Force.

Membership

Active Members: Individuals honorably discharged or retired
from military service who have been meémbers ol, or either as-
signed or attached to, the USAF or its predecessor services, or
who are currently enrolled in the Alr Force Reserve or the Air
MNational Guard.

Other individuals who have asserted their Interest in further-
ing the aims and purposes of the Air Force Assoclation. §6.00 per
WEAr,

Service Members (nonvoting, nonofficenolding Military per-
sonnel pow assigned or attached to the USAF. $8.00 T Year,
Cadet Members (nonvoting, nonofficeholding): Individuals en-
rolled as Alr Force ROTC Cadets, Clvil Air Patrol Cadets, ot
Cadets of the US Alr Force Academy. $3.00 per year,

Industrial Associates: Companies affiliating with the Alr Force
Association on a nommembership status that receive subscrip-
tlons to AIR FORCE Magazine and SPACE DIGEST, special
magazine supplements, and Industrial Service Reports.

Officers and Directors
JOHN B. MONTGOMERY, President, Murray Hill. N.J.; GEORGE
D. HARDY, Secretary, College Park, Md.; PAUL S, ZUCKER-
MAN, Treasurer, New York, N.Y.; JOE FOSS, Chairman of the
Board, Sioux Falls, 5. D.

DIRECTORS: John R. Alison, Beverly Hills, Calif.; John L.
Beringer, Ir., Pasadena, Callf.; Edward P. Curtis, Rochester, N.Y.;
James H. Doolittle, Los Angeles, Calif.; James H., Douglas, Chi-
cago, I1.: Jack B. Gross, Harr].shuri. Pa.; John P, Henebry, Kenil-
worth, I1l.; Joseph L. Hodges, South Boston, Va.; Robert 5. John-
son, Farmingdale, N, Y.: Arthur F. Kelly, Los Angeles, Calii.
George C. Kenney, New York, N.¥.; Maxwell A, Kriendler, New
York, N.¥.: Thomas G. Lanphier, dr,, Lexington, Mass.; Carl J.
Long., Pittsburgh, Pa.: W. Rg.n.dulph Lovelace II, Alhuquerqlm.
N.M.; Howard T. Markey, Chicago, TIl.: M. L. M:uuﬁh.tln. Dallas
Tex : Frederick W. Monsees, Holmdel, M. 1.; O, Donald Olson, Col-
orado Springs, Colo,; Chess F. Plzac, Washington, 1. C.; Jullan B.
Rosenthal, New York, N.Y.. Will 0. Ross, Mobile. Ala.; Peter J.
Schenk, Arlington, Va.: €. R. Smith, New York, N.¥.; James C.
Snapp, Jr.; La Mesa, Calif,; Carl A, Spaatz, Chevy Chase, Md.;
William W. Sproance, Wilmington, Del; Thos. F. Stack, Sap Fran-
cisca, Callf.; Arthur F, Storz, Omaha, Neb,; Donald J. Strait, Bed-
minster, N.J.: Harold C. Stuart, Tulsa, Okla.; James M. Trail,
Boise, Idaho: Nathan F. Twining, Washington, D. C.: Thomas D,
White, Washington, D. C.; Gill Robb Wilson, Claremont, Calif.

REGIONAL VICE PRESIDENTS: Joseph E. Assaf, Hyde Park,
Mazs, (New England); Karl W. Caldwell. Ogden, Utah (Rocky
Mountain); Hareld G. Carson, Oaklawn, 11l. (Great Lakes); Vito
J. Castellano, Armonk, N.Y. (Nertheast); D. L. Corning, Sioux
Falls, 5. D. (North Central); M. W. deBerardinis, Shreveport. La.

South Central); A, Paul Fonda, Washington, D.C. Central East);

ale J. Hendrv, Nampa, Idaho (Northwest); B H‘I-ilil]:ﬂ,
Orlands, Fla. (Southeast); Carson P. Sheetz, Sacramento, Calif,
(Far West); Joseph L. Shosid, Fort Worth, Tex. (Southwest).

Community Leaders

ALABAMA: T.J. Gillespie, Sumpier Smith ANG Base, Birming-
ham: Fred P. Edwards, 27 Alverson Rd., Mobile; Sanford D.
Weiss, 132 Adams Ave, Monigomery.

ALASKA: Bob Reeve, Box 84, Anchorage.

ARIZONA: Harry J. Weston, 122 W. “F" 5t., Glendale (Phoenix
Area); Robert E. Poston, P. O, Box 6217, Tucson.

ARKANSAS: Howard T. Shepherd, Shepherd & Co., 1020 w.
3d st,, Little Rock.

CALIFORNIA: Robert 5. Staples, 210 Broadway, Chico; Gordon A.
Redfeldt, P, 0. Box 1151, Fleetwood Annex, Covina; Charles Prime.
133 Lincoln St. Fairfield; Daryl Powell, 9745 Houston Ave., Ful-
lerton; James Howard, Jr., P. O. Box 524, Hawthorne; Joseph C.
Gill; Jr., P. 0. Box G251, l..-n:-niuav_euh: Gene Raymond, 783 Bel Air
Rd., Los Angeles; John C, hitmore, 30370 Avenue §, Madera;
Earl L. House, 20 Duncerest Ave., Monterey; Arthur Logan, 8615
Tunney, Northridge; K. Stuart Babecock, P. O. Box 4008, Norton
AFB; Ted Ward, P, O. Box 474-M, Pasadena; David N. Strausser,
6707 Brockton Ave,, Riverside; Robert R. Switzer, 532 Gilgum
Way, Sacramento; 5. A, Foushee, 1020 Bank of America Bldg.,
san Diego: William V., Sutherlin, 703 Market St., San Franclsco;
Bruce ém;hm. P. O, Box 1111, Santa Monica; John I. Bainer,
2318 Lesserman, Torrance; Jack Withers, P, O. Bex 1634, Vanden-
berg AFB; Glon J, Van Dusen, 146th Transport Wing, 8030 Bal-
Euatﬁlvd_, Van Nuys; Myron G. Smith, 4373 Westmont St.,

fentura.

COLORADO: John Siothower, Box 1051, Colorade Springs;
H. Paul Canonica, 820 Beulah Ave.. Pueblo; Raymond L. Mac-
Kinnon, 7650 Knox Ct., Westminster.

ICI]:N’NI-:I:TIL'I:T: Joseph C. Horne, Yankee Pedlar Inn, Tor-
rington.

DELAWARE: Leo Tew, T46 Art Lane, Newark.

DISTRICT UF COLUMBIA: Lucas V. Beau, 2610 Upton 51., N.W.

FLORIDA: Lucia M. Gamdner, 1111 Sharazad Blvd., Opa-Locka
(Miaml Area).

HAWAIL Paul F, Havwood, Box 1618, Honolulu,

IDAHO: Byron H. Erstad, 1218 Highland View Dr., Bolse; William
L. Claiborn, Route No. 2, Kimberly (Twin Falls).

ILLINOIS: Helen A. Duda, 2000 N. Parkside, Chicage (N. Chi-
eago): Leonard Luka, 3450 W, 102d, Evergreen Park (5. Chicago);
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Hobert %;{na 1628 Fast Ave,, Berwyn (W. Chicago); Harold G.
Carson, 1 8. Lawton, Oak Lawn (8. W. Chicago).

INDIANA: George L. Hufford, Box 6G., RR No. 1, Greenwood
{Indianapolis). ;

IOWA: Leighton Misbach, 614 S Minn, St., Mﬁnm: C. C.
Seldel, 211 Paramount Bldg. Cedar Rapids; Dr. C. H. Johnston
4820 Grand Ave. Des Molnes.

KANSAS: Henry Farha, Jr., 220 N. Green, Wichita,

KENTUCKY: Ronald M. Peters, Box 432, Route & Anchorage
(Louisville).

LOUISIANA: Willard L, Cobb, P. O, Box 21, Alexandria; Charles
D. Becnel, 7082 Sheffield Ave., Baton Rouge; E. L. Bollom, 841
Elmeer Ave., Metalrie; James L, Cathey. Jr., 13 Biﬁhﬂm Center,
Bossler City; Charles V. Calderone, Box 2771, uisville Sta..
Monroe: Michael Kirk, 1024 Burgundy St., New Orleans; P. H.
Smith, 509 Second St., Ruston; Gilmer E, Mayfield, P. O. Box
1838, Shreveport,

MASSACHUSETTS: James B, Mullin, c/o Bay State Academy,
122 Commonwealth Ave. Boston; Frederlek H. Hack, P. O. Box
195, Lexington: Edwin Thomson, 20 Commonwealth Ave. Pitts-
field; Fre erick Brady, 3 Myrtle St. Stoneham; Thaddeus E.
Replenski, 24 Jefferson St., Taunton; Walter Kuralowicz, 108 Ferry
St. Williamsett: Vincent C. Gill, 31 Dorothy Ave, Worcester,

MICHIGAN: Paul Huxman, 215 WahWahTahSee Way, Battle
Creek: M. Van Brocklin, 230 Hunter Dr., Benton Harbori Alfred
J. Lewis, Jr., 4292 Kenmore Rd., Berkley; O. J. Roberts, 8201 W.
Parkway, Detroft: W. W. Plummer, 854 Wealthy, S5.E. Grand
Rapids; Case W. Ford, 10810 Hart, Huntin Woods: William E.
Befinett, 3123 Romence Rd., Kalamazoo; Josenh B. Bilitzke 4264
Greenwood Dr. Okemos (Lansing Area); Rennie Mitchell, 36
Miller, Mt. Clemens; Norman L. Scott, 412 W. LaSalle, Royal Oak.

MINNESOTA: W, K. Wennberg, 4 Carlson, Duluth; Melvin W.
Sweno, 248 E. Orange Ave., 5t. Paul.

MISSOURI: Truman E. Mellies, 135 Eldorado Dr.. Florlssant;
Thomas R. MeGes, 4800 Oak St., Kansas Clty; Blake C. Miller,
2706 South West Trail, St. Joseph.

NEBRASKA: Thomas Lawrle, KLIN, 410 Sharp Bldg.. Linecoln;
Robert D. Marcotte, 3528 Dodge, Omaha.

NEVADA: Barney Rawlings, Convention Center, Las Vegas,

NEW JERSEY: A. I. RaJpp-&pur‘t. 106 Oxford Circle, Northfield

Atlantic City); William J. Caputo, 40 Journal Sq., Jersey City;

orge H. Stone, P. O, Box 88, Millburn; Salvatore Capriglione,
83 Vesey St., Newark; John F. Husso, 471 3d St., Palisades Park;
Mathan Lane, 76 E. 35th St., Paterson; Richard W. Spencer, 290
Winding Lane, Riverton; Italo Giutntn. Box 308, Stirling,

NEW MEXICO: Thomas E. Holland, P. O. Box 3031, Albuquer-

que.

NEW YORE: Earle Ribero, 257 Delaware Ave., Delmar (Albany
Area): Gordon Thiel, 333 Stanton Ave., DeWilt (Syracuse Areal;
James Wright, 13 Devon Lane, Willlamsville (Buffalo Area); Wil-
lard Dougherty, 7 Rockledge fd., Hartsdale {Long Island) Area).

OHIO: Charles Whitaker, 463 Noah Ave., Akron; Herbert Bryant,
a12 Tth St, M.E., Canton; Halph Overman, 8355 Vine 5t., Cincin-
natl: Ray Saks, 2823 Sulgrave Rd.. Cleveland; James J. Mollica,
167'S. H ih 81, Columbus;: George A. Gardner, 620 Rockhill Awve.,
Dayton; John J. Nagel, 2520 Erie 5t. Toledo.

KLAHOMA: Wallace Weaver, Feugquay Elevator Co., P O.
Box 946, Enid: E. C. Johnson, 2801 Mockingbird La.. Midwest
cnﬁsﬂnt Hyden, 5367 E, 30th Pl Tulsa.

OREGON: Ernest A. Heinrich, Route 2, Box 755, Oregon City;
Clgdo Hilley, 2141 N. E. 23d Ave., Portland,

EMNSYLVANIA: Herbert Frye, Pilot's Club, ABE Adirport,
Allentown; Eugene Cuda, 219 Locust 5t., Ambridge; Thomas R.
Sesler, Box 1001, Erie; William T. Lunsford, Jr., ¢/o i’&lrkol-News
Co.. P. O, Box 408, Harrisburg; John T, Harley, 426 Eleciric Ave.,
Lewiston; Rev. Willlam Laird, P. O. Box 4705, Philadelphia;
Armold Alr Society Alumnl Assn., ¢/c Pauline Ann Luntz, 5003
Broad St, Pittsburgh: Robert C. Blume, P. O. Box 1004, Pitts-
hurg:_?', George M. Keiser, 21 5. 21st St, Pottsville; Leonard A,
Work, 511 Clarence Ave, State College.

SOUTH DAKOTA: John H. Maxwell, 308 Tth St Brnnkmﬁ;
Elmer M, Olson, Piedmont; Duane L. Corning, Joe Foss Field,
Sioux Falls,

HTE;‘];‘N;EESEE: Jerred Blanchard, 1230 Commeree Title Bldg.,

EI 5.

TEXAS: J. D. 'Inm‘Bhi_n.;, Box 115, Abilene; Frank J. Storm, Jr.,
Box 1883, Amarillo; Wayne L, Wentworth 8 Delwood Dr., Aus-
tin: N.J. Myerson, P. 0. Box 171, Dallas; Phil North, Box 824, Fort
Worth: Stuart Haynsworth, 5701 Jackson, Houston; Robert A.
Tadd, 3405 55th, Lubbock; J. J. Walden, Jr., 1208 Tower Lile Bld'Eg"
san Antonlo; Joseph H. Corbin, 2310 Eilingham Dr., Wichita Falls,

UTAH: John K. Hanson, 414 Crestview Dr., Brigham City;
B. W. Workman, Box 606, Ogden; Warren L. Odekirk, P. O. Box
801, Provo; Le Hunt, 1107 5. 19th E., Salt Lake City.

VIRGINIA: Robert Patterson, P. O. Box 573, Alexandria; John
A. Pope, 4810 M. 22d St.. Arlington; Fred O. Shanks, Jr. P. O.
Box 421, Danville: John R. Pugh, Rie, 3, Box 214, Madison Htchts
51.ym:hhur; ‘Area); Brodle Williams, Jr., P. O. Box 8675, Norfolk;

ohn Ogden, Jr., 325 Ellwood Ave., Richmond; George E. Black,
141 Green St., Salem.

WASHINGTON: Pat Purvis, E. 5019 Sprague Ave., Spokane.

WISCONSIN: Merrill H, Guerin, 504 Franklin, DePere; Harold
C. Bates, 1035 Alfred 5t., Brookfleld (Milwaukee).

Mational Headquarters Staff

Executive Director: James H. Straubel; Assistant Executive
Director: John F. Loosbrock: Administrative Director: John O.
Gray; Organization Director: Gus Duda; Director of Industrial
Programs: Stephen A. Hynas; Director of Military Relations:
Jackson V. Rambeau; Convention Manager: William A. Bﬂmf!r;
Exhibit Manager: Robert C. Strobell; Director of Account “ﬁ
Maoriel Norrls: Director of Insurance Programs: Richmond i
Keeney: Director of Public Information: Allan R. Scholin:
Directar of Membership Fulfillment: Charles Tippeti; Manager of
Industrial Services: Marcella Wammner.
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Operating at over 40,000 feet in a specially modified KC-135 jet aircraft, a team of "flying physicists” from
Aerojet-General's Astrionics Division is conducting a series of unigue experiments in the study of ballistic
missiles. Their purpose: to obtain highly reliable data on the radiation characteristics of missiles in flight...
data which provides design parameters for future warning and deterrent systems. Their research tools: infrared
trackers, radiometers, spectrometers, and spatial measurement devices. These studies, known as Project RAMP
...Radiation Airborne Measurement Program...are a joint Advanced Research Projects Agency /Air Force Aero-
nautical Systems Division project. ® Astrionics Research has been active in radiation physics for over eighteen
years. Its scope of activities encompasses radiation physics, systems research, space physics, and computing
sciences. Areas of special interest are advanced detection, tracking, and guidance systems, with applications
ranging from surface warfare devices to infrared satellite surveillance systems.

AEROJET
GENERAL

ASTRIONICS DIVISION/AzusA, CALIFORNIA



EARTH ORBITAL REENTRY

Four spacecraft programs, each engineered to explore
diverse techniques for earth orbital reentry, are underway at McDonnell.

MERCURY

MERCURY, America’s first
manned orbital spacecraft,
utilizes a non-maneuverable
ballistic reentry. After retro-
rockets slow the spacecrafl to
bring it out of orbit, reaction
jets position it for reentry.
Mercury’s ballistic shape
maintains alignment with the
drag vector as it follows a
ballistic path through the
atmosphere to drogue chute
deployment at 21,000 feet.
Final descent to an ocean
landing is accomplished with
a 63-foot ring-sail parachute.

ASSET

ASSET, an instrumented, un-
manned, winged vehicle, will
reach speeds of 13,000 miles
per hour in sub-orbital flights
at altitudes of over 40 miles.
This space research program
will provide for study of glide
reentry technology, refractory
materials fabrication experi-
ence, and accelerate the de-
velopment of maneuverable
reentry technigues. A para-
chute landing svstem enables
recovery of vehicle and data
package for post flight analy-
sis of test data.

AEROBALLISTIC

AEROBALLISTIC is a word
coined to describe the lifting
body concepis proven by
flights of McDonnell hyper-
sonic missiles rom Cape
Canaveral in early 1959. The
test flights demonstrated pre-
cise atmospheric control, the
aerodynamic efficiency of an
Aeroballistic vehicle and were
the first breakthroughs in the
design of maneuverable re-
entry spacecraft. Space mis-
sions utilizing an Aeroballis-
tic type vehicle would termi-
nate with a conventional
runway landing.

GEMINIT

GEMINI is'a two-man orbital
spacecraft for long duration
and rendezvous missions.
Upon reentry, the crew will
position Gemini’s off-set cen-
ter of gravity with attitude
control jets to re-orient the
drag vector and create a lift
component. This lift will en-
able the crew to maneuver
Gemini to any point in a
28,000 sguare mile landing
area. A paraglider will be
deployed in later flights,
enabling precise astromaut
control of the glide to the
landing field.

1W’itht MERCURY, ASSET, AEROBALLISTIC and GEMINI Spacecraft,
McDonnell is perfecting reentry techniques, shapes, materials and manufacturing processes
necessary for the achievement of U. S. leadership in space.

FIRST FREE MAN IN SPACE

MCDONNELL

® Mercury and Gemini are being designed and built by McDonnell for NASA

under the technical direction of the Manned Spacecraf Cenfer.

& Aszse! is baing developed and built under the sponsorship of
the Aeronautical Systems Division of the Air Force Systems Command,

® Aeroballistic vahicles were developed and fested under confract with the U5 AF

and development iz continuing with company funding.

ST. LOUWIS



