APRIL 1958 50c¢

AIR FORCE

® The Magazine of AMERICAN AIRPOWER / Published by the Air Force Association

il

STHE

MISS|LES
e & MONS

A Special Report on AFA’s Third Annual Jet Age Conference

7T ¥ d ¥

'




5 . s - - . . WHEREVER MAM FLIES F
ockHEED'S C-130B “Hercules™ turboprop transport will have Hamilton Standard

Hydromatic ||.r||iu-]|1_-t_~,_ This mstallation 15 another L'.'\il1l1l]rll.‘ of Hamilton Standard’s
leadership in the design and production of equipment, propellers or electronic components
for more than 50 modern types of turbine or rocket powered aircraft or missiles,

Propellers - Starters ® Air Conditioning Systems * Fuel Controls - Valves - Pumps 3 BElectronics
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New B.F.Goodrich Cladheat gives @
Convair 880 ‘hail-safe’ de-icing protection

Batiered in lab tests again and again... by bail pelleir exceeding 550 mph ...

section of neiw B.F.Goodrich De-lcer contineer to perform satisfactorily.

One of many safety features of the new Convair 880 commercial jet
airliner is the B, F. Goodrich Cladheat De-Icer system on the empennage.
Because the 880 will maintin unusually high cruising speeds in all
kinds of weather, a de-icer was needed thar could withstand abrasion
from eain, dust—even hail—and still keep functioning dependably in
spite of external damage.

The new B.F.Goodrich Cladhear De-lcer was selecred because it
meers this requirement, and also because it forms a smooth airfoil
secrion and has low weight. Consisting of ribbon-type elecerical hear-
ing elements sandwiched between layers of resin-impregnared glass
fabric, the B.F.Goodrich De-Icer is molded into a single unit with
a skin of stainless steel only 005 inches thick. This unit forms an
integral part of the 880 empennage ro give the de-icing system
"hail-safe” protection.

Every plane has its own special de-icing problem. And B.F, Goodrich
has been solving these problems longer than any other company.
For more information on Cladheat de-icing, send for the free bookler,
"Electrothermal Products”. Write B.F. Goodrich Aviation Products, a
division of The B.F.Goodrich Company, Akron, Ohio.

B.E GO Od riCh aviation products







Enemy aircraft and missiles will find themselves
helpless in an infra-red web, through the use of
Westinghouse techniques of detection, identifica-
tion, interception and weapons control. Actively
engaged in infra-red research, design and develop-
ment since World War 11, Westinghouse conducts
extensive programs for present and future military
applications of: defense armament, intercept ar-
mament, reconnaissance, missile guidance.

As infra-red techniques are also expected to be a
vital factor in suecessful space travel, seientists
at Westinghouse are using their 20 years of air-
borne electronies experience as background for
infra-red research in the fields of:

Space Navigation Space Communications
Space Flight Control
Space Armament

Space Guidance
Space Reconnaissance

For information regarding infra-red applications
and other airborne electronics equipment, write:
Westinghouse Electric Corporation, Air Arm Di-

vision, P.0. Box 746, Baltimore 3, Maryland,
J-B6001

Westinghouse
AIR ARM
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BALTIMORE
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Thunder
of a

1,500 mile

thrust...

The very heavens shake with the thunder of
some 135,000 horses as Thor streaks across
the sky at 10 times the speed of sound. De-
signed by Douglas Aircraft to deliver total
destruction to targets as far away as 1,500
miles, Thor represents the Air Force's

Teds) &

Preserver of Peace ...

Official U.S. Air Force Pholo

striking arm where ground objectives are
concerned. For this surface-to-surface inter-
mediate range ballistic missile, with its
inertial guidance system, RCA has developed
and is supplving electronic units to help Thor
declare its mission: the prevention of war.

RADIO CORPORATION of AMERICA

DEFEMSE ELECTRONIC PRODUCTS

CAMDEN, NEW JERSEY
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LMEE-designed FC-5 flight contral systems sense the effects of
outside forces .. correct for them with effortless, better-than-
human speed. Assured of stability, relieved of basic control COELERr e

problems, the pilot is free to make his own essential contribution

to mission effectiveness. > » LMEE's versatile FC-5 flight con- Progress s Ovr Most Imporfant Product

trol system can be tailor-made as a single axis damper, or as a

fully automatic flight control system linked to bombing, fire con-

trol, navigation, and ground control systems. > » Flight con- B E N E R A L @ E I' E c T R I c
trols, along with many other LMEE electronic systems, help to

LIGHT MILITARY ELECTROMIC EQUIPMENT DEPARTMENT
power the peace. Write for booklet, Dept. 24 e

FRENCH ROAD, UTICA, NEW YORK

A DEPARTMENT IN THE DEFENSE ELECTRONICS DIVISION




March Issue

Gentlemen: 1 would like to congratu-
late you on the excellence of the Space
Weapons issue. The scope and presen-
tation of the material were indeed
imposing. I ean appreciate somewhat
the tremendous amount of work in-
volved and 1 am sure you are justi-
fiably proud.

My only adverse comment—and this
is purely selfish—is that Radiation,
Ine., was omitted from the list of bal-
listic missile subcontractors, Our prime
contribution to date has been telem-
etry antennas, but we also have
furnished data-reduction equipment,
telemetry components and  systems,
and checkout equipment for some of
the missiles involved. We, of course,
are quite proud of our part in the
missile program.

We realize how easily such a small
oversight could be made in the com-
pilation of the mountain of material
involved in publishing this issue. In
fact, I am extremely reluctant to men-
tion it at all except for the record.

Hal Cettings
Melbourne, Fla.

& We're sorny, too. A few others
were also omitted, chicfly because our
questionnaire had not been returned
at presstime.—Toe Eprrons,

All Eyes Toward Spoce

Centlemen: The Space Weapons issue
of A Fonce has inspired me to write
my first letter of congratulations to a
magazine editor since Captain Billy's
Whiz Bang started carrving John
Held's flapper cartoons.

The issue is superbly organized,
comprehensive and, best of all, un-
derstandable. The only omission was
a timetable and fares (first class and
coach) for moon flights. This, I am
confident, is forthcoming.

Gerald MeAllister
Aircraft Industries Association
Washington, D. C.

Gentlemen: Dad’s Am Force Maga-
zine arrived yesterday and has caused a
major upheaval in one fourth grade in
Kirkwood. For a person who couldn’t
have cared less about space, missiles,
and so on twenty-four hours ago, 1
have been remarkably thoroughly con-
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verted. 1 have twenty-eight prospec-
tive moon travelers in my class and
out of desperation took Amn Force to
class today to refer to in case of emer-
gencies. We ended up poring over my
one little copy from “cover to cover,”
For children who can’t read “cat” and
“dog,” these do tremendously well
with “Mach," “ballistic,” “velocity,”
eto.

My reasons for this letter are purely
selfish, If I don’t unearth four or five
more copies of that magazine for my
class I'll never get a chance to read
my own. In the interests of the future
scientists and rocket pilots of America
1 wonder if you could possibly get
hold of a few copies of the Space
Weapons issue for me,

Carol Smith
Kirkwood, Mo.

® An interested third party has
colunteered to forward the copies to
Miss Smith and her space cadets—
The Eprrons.

Gentlemen: 1 want to congratulate
vour staff on the excellent issne of
March "58. Not only is it o document
interesting and intriguing to read—but
it is a wonderful marketing tool.
The story writing, as well as the ex-
cellent advertising coverage, is a tre-
mendous  accomplishment for your
staff. Being a former Navy man [
would like to say “Well Done.”
Sam Ingram
New York, N. Y.

MNe Recall Program

Gentlemen: For some time 1 have
been hearing about the Air Force's
shortage of technical officers, and the
problems involved in retaining them
on active duty.

There are several courses the serv-
ice might take to alleviate this situa-
tion. These might consist of increased
pay, restoration of fringe benefits, and
officer recall programs.

1 would like to know if the AF has
any program for the voluntary recall
of experienced technical officers. 1. am
a physicist, with an advanced degree,
experienced in electronics and nucle-
onics, and a Reservist. 1 would like to
reenter the AF in the missile field.

Would you please inform me as to

the possibilities of a recall; ie., what
programs does the Air Force have in
force for the voluntary recall of off-
cers with my qualifications and the
placement of them.

Interested Reservist

® The AF has no recall program at
present and none is anticipated since
AF officer strength is programmed to
decling in the year ahead. Further,
the majority of AF missile work is
being accomplished by civilian scien-
tists under contract, so that the num-
ber of officers needed in this field iz
not as large as might be thought.
There may be a requirement for offi-
cers with special technical skills when
the AF gets into the operational end
of missiles.—Tre Eprrons,

Bougquet for MNACA
Gentlemen: Since | am a great admirer
of National Advisory Committee for
Aeronautics, 1 enjoyed wvery much
your report on NACA in the February
issue of Am Fonce.
1 wish, however, that vou had tossed
a few bouquets in the direction of
NACA's Division of Research Infor-
mation. Thanks to that office, the re-
sults of NACA's research is made
available to all—and with a minimum
of red tape. I don’t know the name of
the person who set up this division
originally, but I do know that I have
had many oceasions to feel grateful to
Eugene Jackson, the former chief, and
to B. A. Mulcahy, the present chief.
Every time I read anything about
the NACA, 1 hope I'll see something
about the magnificent job this office
is doing—but I never do. May 1 sug-
gest, then, that you say something
nice about them if the opportunity
arises?
Janet M. Pumphrey
Oakland, Calif.

Concise Definition

Gentlemen: 1 read with great interest
“The Federal Catalog,” by Louis
Alexander, in the February edition of
your very excellent publication. 1
heartily congratulate the author as he
has defined and summarized the com-
plex mechanism of the Federal Cata-
log System in a concise manner.

{Continued on following page)
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I am presently associated with the
Air Force portion of this enormous
undertaking at Hg., Air Materiel
Command. Quite often I have been
asked to explain the Federal Catalog
System to the layman and almost as
often find myself involved in the de-
tailed intricacies of the system rather
than the more general aspects of this
endeavor. Mr. Alexander’s explanation
of the Federal Cataloging Program
will help us in our mission here al
AMC, as well as throughout the Air
I".lll".,'l'.

1st Lt. George Gering
Wright-Patterson AFB, Ohio

RIF-5hmif Explosions

Gentlemen: The “Jet Blast” by Lt.
Col. Franklin Hibel in the January
issue of Am Fonce is surely unjust, and
I feel that you will receive many let-
ters of rebuttal, It is very easy to criti-
cize and particularly easy whenever
that criticism is a omne-sided article
that carries only one opinion,

I am a captain in the active Reserve
and am quite proud of the fact. My
eivilian employment is, that of a flight
engineer for Convair, currently en-
saged in Hying the B-58. The thinly
shrouded viciousness of the article
prompted me to attempt a rebuttal,

Grover C. Tate, ]r.
Ft. Worth, Tex.

® Captain Tate's rebuttal follows.
—Tue Eprtoss.

How easy it is to watch the misery
of others, brush away compassion,
and to judge the actions of those ex-
periencing the misery. Had the good
colonel followed his own predictions
of his actions in the event he was
riffed and also confined his bitter re-
marks about others to his “inner-
sanctum” (bet he has it decorated
with shrunken heads), both the readers
and the magazine would be in better
shape.

To the guys who were riffed his
ghoulish humor probably has all of
the charm of a rock-and-roll version
of Silent Night. “French Foreign Le-
gion,” “tears that would sink ships,”—
har de harr harr.

The people he erucified are mature
people and they knew of the sword
above them but, like automobile sta-
tistics, it happened to the other guys
always. We live in a constant shadow
of tragedy, but we don’t came apart
at the seams until it hits. Then, after
the realization hits, we strike out at
all things. If we could all be stoics
like the good colonel suggests, our
whole way of life would be different.

RIF notices are not just pieces of

paper, but they are representative of
busted budgets, aborted ambitions,
financial frustration, and a hundred
less material things. This is probably
only romantic trash to our modemn
Nero who can fiddle real good in the
middle of the fire, just so the Hames
don't singe the szilver leaves on his
shoulder, Instead of an inner sanchum
he would want the world to become
his infirmary to dress his wounds.

Perhaps my opinions are not ex-
pressed as well as the well-versed
colonel’s, nor is my letter studded with
the rough-tough language of his “proud
posterior,” but I damn well have a
feel for my fellow troops when thev
get a boot in the can. Seems that 1
have seen the hell-for-leather type
that scream for blood and then faint
at the sight of their own.

If the colonel is as smart as he
allows perhaps he had best use that
smartness and save those two buck
bets at Pimlico; someone might just
change the RIF ground rules.

He might become the catcher in-
stead of the pitcher.

Gentlemen: Regarding “RIF-Shmif!"
by Colonel Hibel, I, as well as thou-
sands of Reservists, I'm sure, take ex-
ception to the platitude that the Air
Force owes us nothing.

I dare say most of us are wartime
or pre-wartime officers who had strong
desires to make the Air Force our
career, but for one reason or another
were unable to attain Regular status.
To date, after many years of much
talk, nothing has been done about
stabilizing the Reservist's status. Is this
our fault or that of those supervising
the Reserve program?

True, the Air Force has little con-
trol over Defense Department over-
all reductions, However, this doesn't
change the fact that many thousands
of us have given good vears to the
service and don’t deserve, without un-
impeachable reason, to be discarded.

Many of us resigned voluntarily
after the war and were recalled to
active duty, giving up experience and
seniority to again serve the United
States. For those, is it fair to use them
for a while and then say, "Don’t call
us—well call you"? Who'has a better
right to write letters and perhaps even
ery a little?

Let the riffed stivr something up;
maybe it will jolt someone into even-
tually doing something constructive
for Reservists. As Americans they cer-
tainly have the right to protest against
injustice, real or imaginary, Is he
proposing that this be stopped?

1st Lt. Thomas F. Teorey
APO, New York, N. Y.
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Do you know . . .

AIR FREIGHT

is often cheaper than any other shipping method!

In many cases, you'll find yvour shipments could boxes. There's less pilferage, too, because fewer
go Air Freight for the same or less cost than the people handle your shipments. And, of course,
fastest surface shipping. And vour shipments will shipments arrive in hours instead of days or weeks! j

arrive in first-class condition, too! Loading is
simpler and puts less strain on shipments. The
trip is smoother...no bumping, swayving and

Air shipping is no longer for emergencies only.
With so many advantages, it fits right into your

=1 : ; P
jarring as with old-fashioned surface shipping rﬁu{ulm sh]i?]nng Sl i
etnis Call one of the dependable Scheduled Airlines

listed below for information and rates. Check
Less erating is needed because cardboard contain- vour phone book for the airlines serving vour part i
ers are usually acceptable, instead of costly wooden of the country.

THE CERTIFICATED Sthedu,ed A ’ines OF THE U. 5. A, —

ARXICO AIRLINGS CAFITAL AIRLINES ELLIS AIR LIMES MATIOMAL AMRLIMES OTARK AR LINES SOUTHWIST AiRWATS
ALASHA AIRLIMES CEMTRAL AIRLINES THE FLYING. TIOER- 1IN WEW TORK AIRWATYS FACIFIC MORTHERN AIRLINES TRAMSL-TEXAS AIRWAYS
ALLEGHENY AIELINES CHICAGD HELICOPTIR AIRWAYS ::E:ﬂfclli:n:I::..:E“'!'.IN“ NOETH CENTRAL RIRLIMES FIIDMONT AIRLINES TRAMS WORLD AIRLINES
AMERICAM AIRLINES COMTINENTAL AIR LIMES LO% ANGELES AIEWATS  MORTHEAST AIELINES RIDDLE AR LIMES UMITED AIR LINES
BOMANTA &IR LINES DELTA AR LINDS MACKEY AIRLIMES MORTMERN COMSOLIDATED AIBLINES SLICK AIBWAYS WEST COAST AIRLINES
BRAMIFF ALRWAYS EASTERM AIR LINES MOHAWEK AIRLINIS HOETHWEST ORIENT AIRLINES SOUTHERM AIRWATS WESTERN AR LINES

DEPENDABLE. SCHEDULED SERVICE SAVES MILLIONS OF VALUABLE MAN HOURS FOR THE MILITARY







A special committee of thie Swedish Navy made a yeas-long st4y
of helicopters suitable for anti-submarine warfare as well as

utility transportation. In the United States they consulted with
Rﬂyal SWEdiHh NE v 5 headquarters personnel of the three armed services, visited heli-

Orders Vertol 44’s copter manufacturers and toured military operating units,

Atthe conclusion of this intensive study, the Swedish Navy placed
an initial order for four of the 22.place Vertol 44's, to be aug-
mented later by additional procurement.

Official Navy announcement of the purchase said the choice was
mainly based upon the Vertol 44's "good stability in hovering
and towing missions, good instrument flight capabilities and
mission endurance . . . practically unlimited controllability for
the contemplated missions.”

Sweden thus became the fifth western nation to purchase the
sturdy Work Horse helicopter, first choice of the experts for the
most difficult assignments.

In commercial or military use the Vertol 44 offers these features:
® Highest useful load, largest seating capacity

® Lowest seat mile cost

® Automatic stabilization

/ ® Instrument flight capability

\ L For detailed information write: Customer Relations Manager

V) I/?Etatcflff éot/aom‘z‘fon

MORTON, PENNSYLVANIA




AMERICAN'S 4
FAMILY 4
HALF-FARE 4%
PLAN /
MAKES &
GROUP#
TRAVEL . 4/

Family Half-Fare rates are in effect on
American Airlines from 12:01 noon
Mondays to 12:01 noon Thursday.

During this period any person
purchasing a full fare ticket can take

along his or her spouse and their
children for half fare. —

American originated the Family Half-Fare
Plan to make group travel easier for everyone.
For instance, on a coast-to-coast trip for a

family of four, the savings on Family Half-Fares

may amount to hundreds of dollars. A@ A A M[ R ICA ”
American’s easy credit terms also enable travelers 2

to start a trip with only a small down payment

and pay off the balance in convenient

monthly installments,

Americas —Lading Airline




condition — and why these fleets, like the major airlines, prefer

One in a series on how business aircraft are kept in top flight

CHAMPION SPARK PLUGS

Neoted aviation authority reports on OHIO OIL'S

Herbert O. Fisher

Winged Cowrers of ldustry

by HERB FISHER, fnternational aviation awhority, veteran rest pilot, author

Bnclibﬂne of civil aviation's growth
to 100,000 aircraft — a 400 per cent
increase in 15 years —is “strictly
business. . . business before pleasure.”

Of civil aviation’s private flying
fleet alone, which is 44 times larger
than the 1,500-plane scheduled air-
line fleet, some 25,000 aircraft are
“flying conference rooms,” winged
couriers of industry.
Business flying is big
business, expanding
at a rate far out-
stripping that of
commercial and
pleasure flying.
With one factory in
three located in a
small town off com-
mercial air routes,
business fleets are
more than paying
their way.

I've found few
firms with business
fleets and aviation

Down 1o earth . . .
Mike Murphy, Co-pilol
Dick Owens {I/r) chart
routs to Guotemolo.

departments com-
parable in size,

scope and efficiency

to that of the Ohio Oil Company.
This company — with world-wide
operations embracing exploration
and production, supply and trans-
portation, refining and marketing —
is a natural for business flying. The

14th largest domestic crude oil pro-
ducer among 12,000 concerns, Ohio
Oil must integrate by fast flicht a
scattered domestic operation rang-
ing from Texas to Canada, and a

Rugged duly ... Champion-equipped
Tri-Pacer flias lilingis pipeling patral.

foreign exploration program stretch-
ing to remote corners of the earth.

Ohio Oil operates 23 aircraft, has
32 full-time pilots and co-pilots,
nine skilled mechanics, and owns
and maintains a modern airport at
Findlay, Ohio, equipped to handle
all types of aircraft; runwavs alone
compare with the longest in the U.5.

Days away, once . , . Remate oil field is but few hours from
Findlay heodquorters via Chompion-fired Bononza business croft.

Heading the company’s 48 mem-
ber Aviation Department is an old
friend of mine from barnstorming
days — one Michael Murphy, dean
of old-time stunt men, a decorated
precision pilot and an aviation
legend. Mike set up Ohio Oil's
Aviation Depariment in 1945, after
an Air Force carecer as lieutenant
colonel in charge of glider fleets for
General “Hap” Arnold.

Few U.S. corporations own and
operate an airport with such com-
plete hangar and shop facilities for
maintenance, overhaul, and even
conversion of its varied aircraft, as
does Ohio Oil. And in every detail,
this operation is efficiency at its best.

“Management wants nothing but
the very finest care given their
planes aloft as well as on the
ground,” Mike told me. “We're di-
rected to use only the wvery best in
parts and equipment — thoroughly
tested by us to meet our top stand-
ards for maximum safe perform-
ance in all operating extremes.

“That's why we’ve used Champion
Spark Plugs, for example, for 10
years., We've found them tops in
performance and dependability.”

Ohio Oil aircraft, too, are selected
for specific jobs — Super Ventura,
DC-3's and C-47's for long hauls
to far-flung points not serviced by

In good hands . . . Skilled techmician ocasures
peok performonce of Frat & Whitney R-985
Super Besch engine with dapendable Chompions.




Top men, top assignment, top equipmant . . . " Amozing whol the right spark plug con do,” Mike Murphy [c)
tells Ass’t Avialion Mgr. Earl Bover, Ventura Pilot Dick Yeokam {I/r), ond Co-pilot-Mechanic Moc Powell
[rear). Ohio Ol exparimanted with cther spork plugs through the years, alwoys returned to Chgmpions,

airlines, or for large groups wish-
ing to hold conferences en route;
Piper Tri-Pacers for pipeline patrol;
Twin Beeches, a Twin Bonanza, a
Travelair and Bonanzas for heavier
loads and feeder service to airline
terminals; DeHavilland Beavers and
Cessnas for general duty.

“With our world-wide operation,
traveling itself could be a full-time
occupation for many of our person-
nel if we didn't have our own air
fleet,” Mike said. “Management in-
dicates that, without a business fleet,
we would need considerably more
high-salaried specialists and execu-
tives — and these are hard to come
by. It's difficult to estimate the
monetary value of increased pro-
duction hours resulting from tre-
mendously reduced travel hours."”

A case in point: For Ohio Oil
executives to get in one day’s work
at the company’s Robinson, IIl., re-
finery, two days are spent in round-
trip land travel. Champion-fired
business aircraft, however, provide
three - hour round - trip commuter
service, enabling one man to com-
press three days in one.

“We're not competing with the

Mew feathars for old eoglas . . . Vetsran pilots lika
Tom McForlond get constant refresher training in
new gquipment and procedures, Link operalor s
Filet Dick Carpenier,

airlines,” Mike said. “Actually, we
bring them to ocur front door. We
shuttle our executives to commercial
terminals when they're en route to
destinations served by airlines.”

Aerial pipeline patrol certainly
pays for itself, too, Mike told me.
A Tri-Pacer pilot covers in one day
550 miles of Ohio Oil's 3,300-mile
pipeline system. Walking inspectors
cover but 10 miles a day.

This daily flying at extremely low
altitudes calls for intense pilot con-

centration — split-second attention
to various details of plane perform-
ance, terrain, turbulence. The pilot
can take no chances of engine fail-
ure. Such rugged duty makes it
mandatory, then, that the vital heart
of the pipeline patrol plane be fired
to life day after day by Champions.

Ohio Oil maintains small airports
in remote exploration areas of South
America and Africa. At Ohio Oil’s
Qasis Oil Co. of Libya, for example,
a C-47, Beaver and Cessna carry
supplies and personnel into regions
previously accessible only by many
days of camel caravan.

Here, too, Champions assure safe
flight over trackless wilds, where
engine trouble far from an airport
might mean the end . . .

At Findlay headquarters I saw
flight crews —all in white dress
shirts—handling passenger baggage,

Fost, flaxible . . . Egyption C-47 and helicopter help
solve fime, distance problems—mandotory for inte-
grating ond awpplying Ohio Oil's far-Adng foreign
ocperafions.

gassing planes, doing administrative
work, getting weather reports, map-
ping precise routes over back coun-
try, doing custodial work in plane
interiors, checking and ordering re-
placement parts, performing as all-
around mechanics, designing their
own executive plane interior equip-
ment, sewing fabric and doing car-
pentry on interior woodwork instal-
lations — literally doing everything
themselves—plus flying.

“You'd have to screen thousands
of pilots and mechanics to find any
as qualified as ours,” Mike told me.
“Our men must be specialists in not
one field but several.”

It's a real tribute to Mike's man-
agement and experience — along
with the performance of pilots,
maintenance crews and aircraft
equipment, such as Champions—for
Ohio Oil to have been honored by
the N.B.AA, for a perfect safety
record 33,000,000 accident-
free passenger miles.

CHAMPION SPARK PLUG CO.
TOLEDO 1, OHIO
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These engines are typical of the major power plants which have been designed, developed
and produced by P&WA during more than 30 years for 500 different aircraft types.




TOTAL HORSEPOWER

BIFSETO

- HORSEPOWER

More than one billion horsepower in
Pratt & Whitney Aircraft engines has been
delivered during the past 30 years—a
production record unequaled by any
other manufacturer.

Thi$ amazing horsepower total includes
both piston and gas turbine engines for
500 types of aircraft. In all, more than
425,000 engines have been delivered to
power leading commercial and military
aircraft.

These engines have established the
world's highest standards in aircraft
power plants. They have made Pratt &

Whitney Aircraft a name synonymous
with top performance and dependability.

Today 15 major military aircraft types
are powered by Pratt & Whitney Aircraft
J-67 and J-75 jet engines. Commercial
versions of these efficient, thoroughly
proved enginesare standard power plants
for America's long-range jet transports,
the Boeing 707 and Douglas DC-8, and
for the medium-range Boeing 720.

Pratt & Whitney Aircraft is better pre-
pared than ever to continue production
of the world's best aircraft horsepower
.. . in whatever form it takes.

Pratt & Whitney Aircraft

Division of UNITED AIRCRAFT CORPORATION, East Hartford, Conn.

Connecticut Operations—Fast Hartford

MAJOR BRANCH PLANTS=Meriden, North Haven, Southingfon

Florida Operations-Wes! Pg/im Beach
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lewest auvanes i
missile tankaie

A. O. Smith flash-welded and fusion-welded
units have exceptional strength . .. can be

furnished in sizes and configurations to meet
Yyour designs exactly

g

Typical missile propellont tank os produced by A. O. Smith.
Diometer is 407, length 28", The highly stressed longitudingl welds
in the “roll and weld" fobrication methed con be flash-welded
for higher strengths.

g

u
8

Here’s a new opportunity to gain wider
design latitude. A. 0. Smith can fabricate
liquid or solid propellant tanks (cylindrical

ULTIMATE TENSILE STRENGTH (KSI)

ELONGAIIDN AMND REDUCTION OF AREA

--- or spherical) and pressure tanks to practi-
il i . i e cally any chamber size, _
Lo = | Lk A. 0. Smith has produced tanks with
| oncATioN I\ guaranteed minimum yield strengths of
] T 6 190,000 psi. . . . wall thicknesses from .050"-
----“ 220" ... diameters over 50" . . lengths to 28",
00 BOD 1000 Proposed designs and recent fusion weld de-
TEMPERING TEMPERATURE F velopments indicate minimum yield strengths
. T T of 210,000-225,000 psi are attainable in weld
- which will produce proper- areas.
:::T,::‘:i?]::d:;?.::::;:: For details on the A. O. Smith facilities and
propeliont tanks are being capabilities available, write direcl,

preduced in the strength
range indicated by the
yellow area of the chart.

Through research <S4 . . & better way

®
C ORPOPRATION

AERONAUTICAL DIVISION
Milwaukee 1, Wisconsin
A 0. Smith Internatiosal 8, A, Milwauker 1, Wis, U. 5 A
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A B-52 is rolled inlo its spacious.
wiall-illumingted mainfténance dock,
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specially. designed platforms are po-
sitioned  and. work gets under ‘way.

Air Force “Family” Dwelling, Luria Style...

cuts maintenance time

by increasing work efficiency

The “family™ we reler to is that of today’s opera-
tional aircraft, such as the B-52, C-124, C-133 and
the KC-135. Their tenancy in Luria-designed and
constructed maintenance buildings is brief. This
is due, to a great extent, to the improved working
conditions provided by the new buildings and the
Luria-designed work platforms which make air-

Hora's how it loaks from the ouiside.

Complete weather protection for maintenance crews booils morale.

craft engines and systems more easily accessible.
This structure is representative of many similar
types evolved and built by Luria working closely
with the Air Foree over a period of several years.
By increasing maintenance efficiency, Luria aids
in keeping our defense aircraft operational. Luria
is proud of its role in the nation’s defense,

LURIA ENGINEERING COMPANY

611 FIFTH
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FHILADELPHIA =

AVENUDE,

BETHLEHEM, PA. =
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NEW YORK 1T, N.

BOSTON + CHICAGO -
RICHMOND, =

¥

DAY TOMN
WASHINGTON. D. C.




AIRPOWER

Fercival F. Brundage has retired as Director of the
Budget, but the record remains to show that as recently
as mid-January he was talking to Congress about how he
proposed to balance the books for Fiscal '59. Less than
three months later, about the time he stepped aside, the
Wall Street Journal told its readers there would be a
deficit of at least $4 billion. Real pessimists, the Journal
reported, say it may pass $15 billion.

The blame is shared, according to this reliable news-
paper, by those two ole debbils—the recession and defense,
It is not clear who first tied these two together with the
idea of smoothing out a business eyvele by buying weapon
systems and pouring cement for necessary military con-
struction, But the fact remains that a lot of people who
helped put the Pentagan on an austerity diet in the past
six months now look upon it as a sort of off-the-shelf
Warks Progress Administration. We will not rake leaves
this time; we will catch up on military programs.

It is impossible to avoid the impression that defense
capahility still is of secondary concern. The last primary
goal was to avoid a puncture in the debt ceiling,. Now
the hole is there for everybody to look through. There
is a new first consideration: people on line at the Unem-
ployment Compensation Office,

So far as USAF is concerned, the spending ceiling is
still there, and important programs are being shunted
aside despite the acquisition of 3910 million in supple-
mentary funds for Fiscal "58. This is broken up into $360
million for aircraft and missile support, $520 million for
construction, and $30 million for research and develop-
ment. There is talk of a second supplement to the 38
budget, but USAF officials are silent on the prospects.

S0 far as Fiscal 59 is concerned, here is a rundown of
the appropriation estimates, compared with Fiseal "58:

ITEM ‘59 ESTIMATE ‘58 ESTIMATE

{In millions of dellars)

Aircraft & missile procurement. ,......... § 58B8.8 5 58840
Afroraft & misile svpport. . ... ... ... 2,146.0 1,165.8
Operation & maintenance. . 4.100.0 4,03%.1
Military personnel T 3.801.6
Research & development. . ... ........c... 719.0 &55.7
Resarve persomnel. .. ... ... cinciiaies 50.5 53.0
ide Matlenal Guard . L iL o o sias o 247.7 243.0
A e T 516,889.0 $15.844.2

The 1958 figure for ANG includes $9.6 million for
military construction. If to the $18,889 million figure is
added the major military construction item of $955 mil-
lion, plus $188 million to carry out pending proposals of
the Cordiner Committee on military pay and $12 million
to prepare for the sale and salvage of military property,
the grand USAF total is back up to $18,044 million,

USAF Secretary James H. Douglas, in his defense of

Edmund F. Hogan, for four years Reserve Affairs
Editor of AIR FORCE Magazine and Assistant for
Reserve Affairs of the Air Force Association, has
resigned. His contributions to the magazine and to
the Association were considerable during his entire
tenure at AFA. At this writing, his successor had
not been announced.—The Editors.

IN_ THE NEWS

the budget request before the House Appropriations
Subcommittee, made it clear at the outset that the De-
fense Department’s expenditure goal for Fiscal '539 was
set at 838 billion and USAF's share of this was $18.1.
He did not point out that this ceiling was set by Charles
E. Wilson, a man who is remembered in Pentagon corri-
dors for some of the mistakes he made. His successor,
Neil H. McElroy, deserves credit for correcting a great
many of them: The $310 million for USAF in the Fiscal
'58 supplemental budget partially repairs the damage in-
curred by the Wilson ceiling, but Mr. Douglas stll needs
another lift of well over $1 hillion if he is to meet the
aircraft and missile support and procurement programs.

There are two other items of interest to airpower advo-
cates in published hearings of the House subcommittee,
headed by Rep. George H. Mahon of Texas. One is that
the Navy has a serious shortage of aireraft for the anti-
submarine mission. The other is an observation at the
end of the hearings by Rep. Daniel ]. Flood of Pennsyl-
vania. Addressing Adm. Arleigh Burke, Chief of Naval
Operations, the Congressman said:

“You ought to have heard the Army and General [Max-
well D.] Taylor. They put on a good performance here,
For a change, the Army was really good in their presen-
tation. They came out punching this vear. You fellows
and the Air Force have had them beat down for the last
few vears, but this yvear they were on the ball”

There has been no immediate fixing of blame for last
month’s USAF accidents near Florence, 5. €., and at
Sheboygan, Wis. In one ecase an atomic bomb was
dropped and its TNT trigger went off; in the other a
neighborhood was fired upon from the air. Regardless of
how the investigations turn out, it will occur to most air
veterans that maintenance by less than expert personnel
cottld cause such incidents.

It's up on Capitol Hill that the lesson should be absorbed,
As we go to press, Rep. Paul J. Kilday of Texas and the
House Armed Services Committee have offered a bill incor-
porating their own version of how the Cordiner Committee
recommendations should be carried out. The measure does
not have all the virtues many of us had hoped for, but it is
acceptable as a constructive step. In view of the political
realities, it must be realized that the Kilday version is the
one that stands the best chance of being passed.

Proficiency pay is included to make it possible for a fully
qualified enlisted man to make more than $10,000 a year,
There is proper recognition of high-ranking officers, a provi-
sion that once had a gloomy future. Its retention provides a
new incentive for junior officers to carry on their military
careers.

There was some fear in more progressive Pentagon corri-
dors that the Cordiner incentive system would give way to
the eentury-old longevity custom. But even the compromises
are acceptable on this issue. Length of service is not going to
carry the weight it carried in the past.

At this writing, both the Air Force and the Department of
Defense are agreeable to the Kilday version, but nobody is
committed to a doctrine that there should be no more prog-
ress. More progress must be made for the simple reason that
raises by merit are essential to the whole airpower situation
—and to Florenee, 8. C., Sheboygan, Wis., and every home
in America. —Cravoe Wrrze
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Some of Ford Instrument's current
or recent programs include:

Inertial guidance systems ...

including Redstone and Jupiter

Missile launching and control order
computers

Mavigational and mission control
systems and computers

Analog and digital computer systems

Fuzing, arming and other warhead
control equipment

Plotting equipmant

Muclear systems and controls
Gunfire controls

Drane controls

Ford Instrument Co. Engineer checks air-bearing gyro for angular drift on equatorial test
stand. Test can show up drift rates as low as one revolution in 40 years. Tests like this ...

helped Army put “Explorer” into orbit

A special guidance system for the Jupi-
ter C, developed by the Army Ballistic
Missile Agency, was used to launch the
first U. 5. artificial satellite into space,

Many components of this system were
provided by Ford Instrument Co., prime
contractor for both the “standard™ U. S.
Army Redstone and Jupiter guidance
SYSIems.

The fabulously-equipped, fantasti-
cally-clean gyro lab (above) is only a
small part of the advanced research and

development facilities available at Ford
Instrument Co. They're used to create
and produce the incredibly accurate con-
trol systems called for by modern tech-
nology in both government and indusiry.,

And Ford Instrument’s large-scale
precision manufacturing facilities can
turn even the most critical sysiem re-
quirements into working “hardware” on
a quantity-production basis. Our Liaison
Engineers are at your service 1o discuss
your system requirements. £

FORD INSTRUMENT CO.

DIVISION OF SPERRY RAND CORFPORATION

31=-10 Thomson Avenue, Long Island City 1, Mew York
Field Sales Offices: Beverly Hills, Calif.; Daytan, Ohio




THE HISTORY OF FORD MOTOR COMPAMY 1M AVIATIOM

THE PATH

Kaiser Wilhelm and company had goose-
.-E¢'|11Ii:'-| [lr.u'tif';t”}' to the |!nur-'-|c[| of Paris
when we started work on the Liberty engine in
World War I. The allies needed help — fast!

Automobiles were our ﬂiwr_'iu]{_\' in those
days; too. But we undertook to apply our mass
production principles and methods to building
aircraft engines. How successful was the }|-|-?

TO PARIS

We turned out Libertys at the rate of 75 a day
within six months after production started.

Today, international tensions require a
combat-ready, up-to-date defenzive Air Foree.
Ford Motor Company is contributing its pro-
duction talents and efforts in building the
mighty J-57 turbojet engine for many of the

nation™s "first line’” aircrafl.

‘ AIRCRAFT ENGINE DIVISICN » FORD MOTOR COMPANY

BUILDERS OF THE MIGHTY J-57 TURBOJET ENGINE
DMSIDN 7401 S0O. CICERO AVENUE » CHICAGO 29, ILL.




What's New With Y& RED AIRPOWER

Here's a summary of the latest acailable information on Soviet air intelligence.
Because of the nature of this material, we are not able to disclose our sources,
nor document the information beyond assurance that the sources are trustworthy.

A survey of Soviet missiles reveals that for the moment
the Russians don't have anything larger than Sputnik 11
to fire aloft. But when their huge glide-bomber is ready
for launching, they will have something that could enter
outer space, This huge vehicle, now under development,
could carry a man into outer space. Or, used solely as
a glide-bomber, it could glide and fly a distance of 10,000
miles from the point of launching. With a little stretching
of that range, it would be possible to launch such a vehicle
in Russia and recover it in Antarctica,

£ L L]

Russian publications since Sputnik 1 have featured all
sorts of schemes for new kinds of weapons and hints on
USSK effort in advanced areas.

Much of this data has been picked up by the US
trade press. Included are atomic-powered aircraft, rocket-
propelled transports, supersonic transports, photon, solar,
ion and Ffree  radieal propulsion systems, tankette for
traveling across the surface of the moon, and Mach 5
aircraft.

Actually, the Russians haven't the resources to work
on g0 many things, But if they convince us that they are
pursuing all these varied courses of R&D thev could
spread the US effort so thin that we could never keep up.
Meanwhile, Russia could concentrate on only a few spe-
cialized weapons, concealing their efforts, as they hid their
work on missiles for so long.

- L] L

Scheduled for its first flight in May is the BB-152, an
East German jet transport. It is a forty-eight- to seventy-
two-passenger aircraft, with a cruising speed of about
500 mph and a range of 1,800 miles. The jet takes off in
3,200 feet, which is quite good, if the figure refers to a
fully loaded aircraft. Otherwise, the aireraft would seem
to be similar in performance to the TU-104. Although the
East Germans haven't said so, their new craft may be
able to surpass the TU-104 by being much lighter, since
the BB-152 was designed as a transport from the start,
whereas the TU-104 is descended from a bomber.

L] L] L

Aeroflot, the Russian civil airline, has announced TU-
104 service to Khabarovsk and to Norilsk. Norilsk, a
city in the far north, is the USSR's titanium-producing
center and also may produce many other metals, At the
same time, service was announced to Petropavlovsk on
the Kamchatka Peninsula. Both the Norilsk and Petro-
pavlovsk service could be tHed to the development of
Soviet missile bases.

L] L] L]

A survey of Bussian cities open to American and other
tourists in 1958 indicates that very few new areas have
been added to the list of those accessible last year. About
thirty-five cities can be visited. Except for Moscow nnd
Leningrad, none is a key Russian defense center.

Ll Ll a

A Romanian journal points up the significance of a
new metal it says could be used to cope with very high
temperature problems. Called rhenium and  discovered
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about 1925 in Germany, only a few hundred pounds are
produced in the world each year. Significantly, it has
a melting point of 3,000 degrees Centigrade.

It is quite heavy, although not as heavy as lead. Rhe-
nium is twenty-one times as heavy as water, and the
journal suggests it might be alloyed with other metals
for use in rocket and other types of high-temperature
engines,

o L] a

Russia is running into trouble with its higher educa-
tional establishments. They cannot handle the flood of
students who wish to get college or other specialized
training. As a result, some students who want to go to
college or study at an advanced institute must wait as
long as three years to gain admission,

L] & Ll

The Russian budget for 1958 calls for expenditures of
96.3 billion rubles for defense, This is down slightly from
last year, when the budget called for 96.7 billion rubles.
And it is down 15.8 billion rubles from the postwar high
in 1933,

However, Soviet budget figures for defense don’t mean
much, since defense spending is buried in many other
citegories. More significant is the fact that the total Soviet
budget will be up this year over last and is the highest
peacetime budget yet.

2 L] -

Even not-so-old dictionaries don't include the word
cermet, but the Soviets have long developed them for use
in turbejet and turboprop engines. Cermets, a combina-
tion of metal and silicon and/or other high-temperature
materials, readily withstand very high temperatures. The
Soviets say that cermets make it possible for them to Tun
higher turbine temperatures and get more thrust out of
their engines,

Back in 1948 they revealed to German technologists
their possession of cermet materials, but only recently
have they mentioned them openly. US technicians also
know cermets, but to date perhaps have not done as much
with them because other substances showed more promise.
As far as is known, difficult-to-handle cermets have not
vet found their way into production versions of Soviet
jet-type engines,

Ll L] o

The Russians have released pictures of aircraft being
launched with Soviet equivalent of JATO bottles, solid-
propellant rockets, Such #ero-launch techniques are old
stuff to the Russians, who have experimented since 1950
with steam-powered catapults and other devices to get
aircraft off the ground in a hurry, without prepared run-
ways. Progress appears to have been no faster in the
USSR than in the US.

L] 2 L

Soviet TU-104s, used by the Red Navy, and known
to be in use along the Pacific coast, also are reported to be
in extensive use in the Arctic areas. The bwin-jet light
bomber is equipped with a large radome on the underside
and could be performing picket-plane services.—Exp

23




Crosley

helps America
land safely...
without waiting

Every minute, hundreds of aireraft
speed to airports only to wait—
fuel dwindling—for their turns to
land. Unless this lost time ean be
converted into prompt landings,
costly and dangerous traffic jams
will soon clog America’s airports.

Aveo's Crosley, working with the
U. 5. Air Foree Rescarch Center,
has developed one solution te
this air traffic control problem.

It is Volsean—a ground-operated
electronie system which assigns
ench aireraft its own ‘sky spaee,’
synchronizes traffic so that as
many as 120 planes an hour can
land promptly upon arrival.
Volscan tripled airport capacity
during lengthy military tests

at Dayton Field. And it can work
from any airport, with any
aireraft carrying a two-way radio.

Avco today—gives America

the most dependable equipment,
the most advaneed ideas ane
research. Recent Aveo research, for
instanee, produced o Nose Cone

for the Air Foree Titan fCBM which
is designed to withstand the
storching friction encountered
during the Titan's re-entry

into the earth’s atmosphere.

Avco Manufacturing Corporation
420 Lexington Avenua
New York, N. Y.




NOW-UNITED IS THE FIRST
AND ONLY COAST-TO-COAST AIRLINE
WITH RADAR ON EVERY PLANE

This means smoother flying, more on-time
arrivals... extra confidence and assurance
for you. Radar is one more United invest-

ment in the comfort and convenience of its

passengers. And it’s one more good reason

to fly United, the Radar Line.




Things will be jumping at the

Biggest Airpower Roundup in |

in Dallas at the

AFA NATIONAL CONVENTION
and AIRPOWER PANORAMA

September 25-28. 1958

Yes. The Air Foree Association’s 1958 Convention
i!l DHHHS. TL‘XII:"._ “'i!l I.lt' H | r-‘f‘:ll Elirp{l\f{fr rUll]][Ill!j.
More than 3.000 representatives of industry, gov-
ernment, military, and members of AFA are ex-
pected to attend and enjoy real western hospitality
as only Texas can extend it. Whether you are from
Maine, California, or Florida. before the Conven-
tion is over VO will feel that Yo have been a
r.l.‘t"KH" :l" }'““r ]irl_",

A DAY FOR RESERVISTS—One day of the Convention will feature presentations

on the latest word on the Air Force Reserve and the Air National Guard.

A DAY FOR INDUSTRY —Tup military leaders in research, dm.:r*fu;m;r-ml‘ and

materiel will brief industry representatives on vital defense matters.

SOMETHING FOR EVERYONE —-In addition to the serious airpower discussions,

a series of luncheons, banquets, receptions and a real western hoedown will make
the 1958 Convention the best AFA get-together ever held.

WEAPONS DISPLAY —The Airpower Panorama will present a city block of air-

conditioned displays of the latest defense weapons and equipment.

AIR FORCE Mogozine » April 1958




SEE

PAGE 102
FOR DETAILS
ON HOTEL

RESERVATIONS

Program Highlights

® THURSDAY « SEPTEMBER 25 ® SATURDAY « SEPTEMBER 27
AFA Business Sessions AFA Business Sessions
Reserve Forces Seminar Industry Briefings
Panorama Preview Reception Airpower Panorama
Industry Luncheon
® FRIDAY « SEPTEMBER 26 Airpower Awards Banquet

Space-Age Symposinm
Airpower Panorama ® SUNDAY e« SEPTEMBER 28

Space-Age Luncheon Roundup Brunch
Western Wing Ding Airpower Panorama

NOTE: An AFA Leaders Workshop will be held Wednesday afternoon, and an AFA Directors Meeting Wednesday night, Sepe. 24,

AlR FORCE Mogazine = April 1958 o




BURROUGHS

{OW RECORDS AT
30,000 CHARACTERS
PER SECOND

Today's high-speed electronic communications and dato
processing systems could not realize their full patential
without high-speed recording . . . recording that trans-
lates electronic impulses info readable charocters.

&

o

And thot's where Burroughs developments in terminal
equipment come in. Its electrographic read-out device
on the receiving end of the messages aulomatically
reassembles all their electronic impulses into printed
words and choracters—aot a speed of 30,000 serial
choracters per second! And Burroughs high-speed
recording gives you a choice of either matrix or
preformed charocter technigques.

Qur Armed Services' urgent need for high-speed
recordings prompted Burroughs Corporation—whose
commercial business necessitates many types of prinfing
devices—to develop these tools. Fact is, Burroughs
Corporation has successfully undertaken many other
military projects, too—often seeing them through from
initial research fo final instollotion and field service. We
welcome odditional projects in oll areos of our proved
ahility, including all phases of control systems and data
processing involving electronic computation,

Write, wire or call Burroughs Corporction, Defense
Contracts QOrgonization, Detroit 32, Michigan.

BURROUGHS m{

CORPORATION

THE FOREMOST NAME IN COMPUTATION




America's longest-range defense missile, lhe 1 1'ing
Bomare IM-99, shown at stari of automatic firing from launch-
ing shelter. Supersonic Bomares have quick reaction time and
can carry atomic warheads, Unique among defense missiles,
they can be fired in multiple and directed to interce pt indi-
vidual bombers or air-bre athing missiles of a mass attac Lmn
force. Now in volume prm{u-. tion at Boeing, Bomarcs will |)E
operated by Air Defense Command.

Other Boeing defense projects include an advanced Bomare,
capable of seeking out and destroying enemy aircraft and
missiles at distances now associated with manned interceptors.

First jet transport-tankers, Bocing K(C-1352, pictured on Air
Force base. Their primary function is to refuel the Strategic
Air Command's B-47s and B-52s, thus extending the range am]
effectiveness of the multi-jet bombers, KC-135s hold thie wosld
non-stop jet transport record.

Missile bomber. The Boeing B-52 global jet bomber is now,
and for some years will continue to be, the one proved
retaliatory defense weapon not dependent upon foreign
bases. In volume production at Boeing, this Strategic Air
Command nuclear weapons carrier is the “big stick” in the

nation's retaliatory defense arsenal. An advanced B-52 mis.
sile bomber will have l‘nEmhilit}' as a flying launching I]]nt,
form for supersonic air-to-ground missiles. Advantages: ac-
curate long-range guidance, mission recallability, plus super-
sonic missile speed at the “hot end” of the target approach,

BOEING




NEW TOOL

FOR THE ALL-JET

Cessna’s T-37 jet trainer, now in operation,

combines outstanding high-altitude performance

with unique side-by-side instruction,
high to low speeds, easy handling

...fits the new concept in USAF training: ( 2SS,
a quicker, safer transition

Be an Aviation Cadél,
Iﬂt[] Cﬂmbat IEtS! Iniguire today about the fulure

your Air Force offers

Cadets learn faster,

from your Air Force
Recruiling Office.

USAF realizes time-money savings.

CESSNA AIRCRAFT CO., Wichita, Kans.




VIEWS & COMMENT

Are We Killing the Profit Motive?

indicating that the Russians are doing a much better

job of using the free enterprise system in defense
research, development, and production than we are in
the United States.

A Harvard professor says: “If our objective is to enlist
the free enterprise system in weapons development, our
profit incentives certainly do not help us. . . . There is a
great danger that as a result of our profit policy our
weapons industry will become inefficient.”

The president of a leading US aircraft company re-
cently told a congressional committee he was surprised
to find Russia does not keep its research workers in
straitjnckets. The opposite is true, he said. Moscow is
“. . . putting the incentive out, using, if you will, the
capitalistic system of getting results, paying people for
doing a better job.”

There is a strong and growing conviclion in some
circles that we have gone too far in our determination to
keep the profiteers from dipping their buckets in the
trough. A fast-increasing segment of both industry and
government now fears our technological progress is im-
peded by overly zealous restrictions on profit for defense
contractors.

So far, nobody has denied that defense industries make
money, Indeed, many top military procurement officials
argue that the profit level is generous. especially in view
of the fact that the govemment itself provides a wvast
share of the facilities to make products for a secure
market. To these defenders of the status quo, industry is
eager for military contracts for the simple reason that
military procurement departs from the classic free enter-
prise svstem; it guarantees a profit, they argue, and under-
writes losses. Both of these features are outside the pale
of free enterprise.

A moderate industry viewpoint is expressed in a current
General Electric advertisement, It is headlined: “Can
US Technology Meet Today’s New Challenges?” The
answer provided is that all of America can contribute
to the technological victory, but first there must be
infused into defense work “even more of the incentives
for bold and imaginative risk-taking that have been the
wellspring of our civilian progress.”

No amount of complaining or any tabulaton of the
financial frustrations faced by weapon system developers
is an argument for the abandonment of some degree of
control over profit. The Renegotiation Act, for example, is
on the books, and there are few defense contractors who
would argue with the intent of Congress when the legisla-
tive body set out to stop “clearly unreasonable, excessive,
and unconscionable profits from government contracts.”

THERE is a growing body of evidence and opinion
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But lawyers of both industry and the armed forces
share the convietion that the law. as now administered,
destroys incentive, puts o premium on inefficiency, penal-
izes economical use of government-owned facilities, and
discourages contractors from accepting research and de-
velopment contracts. The Renegotiation Board is set up
as an independent agency, empowered to review defense
contracts after the goods are delivered. In practice, this
means that three or four years later a refund can be
ordered if the profit is declared excessive. On top of this,
the formula for redetermination appears about as clear
as a bowl of vichyssoise. There are cases where the re-
gional board could find no excessive profit and the Wash-
ington headquarters, studying the same arithmetic, came
up with a demand for a 810 million refund. In practice,
much of industry feels that the board tends to penalize,
rather than reward, efficient operations,

This is not the intention of the military services, which
accept and recognize the value of the eash incentive.
Here is the USAF policy, as stated by Lt, Gen. William
F. McKee, who is Vice Commander of the Air Materiel
Command:

“We know that contractors like profits and do not
like government controls, which is human enough. Our
own philosophy is that industry is entitled to a fair profit
which will keep it in business—if it earns that profit.
We do not believe that the award of a government con-
tract should automatically guarantee profit or that we
can afford to assume all of the risk all of the time. Bath
cost-plus-fixed-fee contracts and advance fixed-price con-
tracts operate ultimately in accordance with our policy
of earned profit. We do feel, however, that more can be
done in the use of incentive formula contracts which will
place the highest possible premium upon the contractor's
own management skills.”

It is an accepted fact that both the militarv services
and a great sector of industry favor the incentive-type
contract. Yet here is the experience of Boeing Airplane
Co., related on Capitol Hill by the firm’s president,
William B. Allen:

“During 1952, 1953, and 1954, we delivered B-47s
and KC-97s in substantial quantities. We have had enough
experience with our costs so we were able to sit down
with the government and come to an agreement on how
the cost curve should go down. We arrived at a target
price; the government would get eighty percent of the
saving and the company twenty percent. . . . In those
three years, by beating our targets, we saved the govern-
ment over 100 million. Qur share of that saving after
taxes was $9.4 million. “The Renegotiation Board [if sus-

(Continued on following page)
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tained] . . . will take away $8.7 million, slightly in excess
of our incentive earnings.”

This, says Mr. Allen is how to kill incentive in & defense
industry, Along with this death, there are severe injuries
to a fellow passenger, the research and development effort,

Most research and development contracts are on a
cost-plus-fixed-fee basis, with the fee held down to three
or four percent. On top of this, the armed forces are
pressing indostry to invest more of its own money in
facilities tor this work. Nobody knows where this money
will come from if it is not allowed in the R&D contract
and is repossessed if the manufacturer, striving for an
incentive reward, manages to squeeze it out of his pro-
duction line. Here the Renegotiation Board process again
appears to work at eross-purposes with a Defense De-
partment program.

Contractors can cite a long list of policies, procure-
ment regulations, and practices that more or less buttress
the Renegotiation Board in its attack on the incentive
svstem. More importantly, they stress, the resulting
assassination of classic free enterprise is an important
factor in the R&D lag. They point out that the research
and development effort to improve consumer goods is the
finest in the world. In this case incentives are shackled
only by the tax laws, competition, and the effectiveness
of advertising gimmicks.

Such matters as the arbitrary limit placed on cost
allowanees, failure to protect industry’s proprietary rights,
lack of freedom to make on-the-spot improvements, long
delays in contract payments, and the recent out-and-out
demand that the industry finance government deliveries,
are sources of growing complaints, Defense industry seems
to be put in a different category from other enterprises,
even those who do much business with the government.

“The problem confronting the United States,” says an-
other observer, “is that of aligning its weapons production
and procurement system so that it can take advantage of
the strength inherent in the free enterprise system.”

Apparently we refuse to accept defense business as a
permanent part of our economy. Walter Millis, a writer
on military affairs, has pointed out there are differences
between the Russian and American armament industries,
but he says they are declining in significance. “What
characterizes the decline?” Here is his answer: “We are
going away from our conventional concepts of free enter-
prise and individual liberty.”

Russia, on the other hand, has turned bluntly to the
cash incentive as a tool to spur achievement. Naturally,

in o nation of state-owned and trust-operated industries,
the application is almost entirely to the individual, whose
margin of liberty has been increasing.

It is impossible for the Soviet Union to suffer from a
lack of facilities because of a limit on corporate profit.
There are no stockholders being urged to forego dividends
so that a state-ovwned munitions trust can improve its
research capabilities. But look for the profit motive and
vou will find it, possibly used with more effect than it is
in the American defense industries.

A recently returned US scientist reports his counter-
parts in Moscow have so much money that costs are of
no coneern in their work., He said they seem “unable to
comprehend our preoccupation with the cost of things.”
On the question of pay, he found that the cash incentive
goes into operation early in a scientist’s career. He is
paid by the state while he studies and the higher his
marks, the higher the stipend.

Move into the factory and vou will find again that
our concept of the Russian as a slave worker is not accu-
rate, Dr. Warren W. Eason, a Princeton economist, says
Russin in recent vears has taken a number of steps to
increase the effectiveness of its manpower, from enter-
prise management to the assembly-line worker. He sees
expanding use of the incentive—usually money—to get
results.

“The Soviet worker,” Dr. Eason reports, “is now freer
than he has been at any time since the 19305 to respond
to wage and other considerations in seeking and changing
the terms and conditions of his work.”

“The pay of the lowest-paid workers [in recent vears]
has been raised; differentials have been widened for eer-
tain important skills; greater uniformity in regional dif-
ferentials has been introduced; the bonus system has been
simplified; and base rates have been raised to a larger
share of total earnings—all with a view to increasing the
effectiveness of the worker on the job, and thereby in-
creasing the productivity of labor.”

Intent of the laws passed by Congress and the procure-
ment regulations used by the Department of Defense, it
seems clear, is not to abolish profit but to outlaw profiteer-
ing. There is an important distinction.

There is no evidence of any desire by the major US
defense firms for a license to profiteer. There is a demand
that defense work be returned to the free enterprise sys-
tem and be treated as a business instead of an interrup-
tion of business.

=Cravpe Wrrze

Billy Mitchell Conviction Stands

1955 Convention of the Air Force Association in San

Francisco, ground to a halt on March 4, 1958, when
Secretary of the Air Force James H. Douglas denied the
application of William Mitchell, Jr., to have his father’s
court-martial declared null and void and to change Mitch-
ell's military records accordingly.

In denying the application, Secretary Douglas paid trib-
ute to the foresight and patriotism of Mitchell but said he
could “find no ground for concluding at this time, more
than thirty vears after the President personally approved
Colone] Mitchell's convietion, that the trial should not have
taken place or that the court-martial’s findings that Colonel

THE judicial vindication of Billy Mitchell, begun at the

a2

Mitchell was guilty of violating the 96th Article of War
had no justification in fact.”

Mr. Douglas’ ruling went against the recommendation of
the Air Force Board for the Correction of Military Records,
which had voted four to one in favor of expunging the
court-martial from the Mitchell record. The Board based
its conclusion in great part on its feeling that an examina-
tion of the court-martial record indicated that, while Mitch-
ell ostensibly was on ftrial for a violation of an Article of
War, in fact he was tried and convicted, not for his actions
but for his views,

Further. the Board felt, historv has provided ample
proof of the correctness of those views.—Exp
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some like it hot...

some like it cool

Our defense establishment demands VERSATILITY ... they get it in the MC-1 and
MD-1 Herman Nelson Portable Heaters. In the top photo, a Convair F-102A based
in sub-zero cold depends on fast heat for pre-flight preparations—while halfway "round
the world in the desert sun, another F-102A (bottom photo) is cooled by the power-
ful blower in the same model Herman Nelson heater. In both cases, the Herman
MNelson Portable Heater is connected to the plane’s own ventilating system.

Herman Nelson's experience gained from vears of leadership is available to vou.
Solving problems of heating, cooling and ventilating that arise in the development
of weapons systems is our business,

Amerlcnn AII‘ I:II‘I'EI COMPANY, INC., 3rd St. & 3rd Ave., Rock lsland, 1l

re PRODUCTS DIVISION
SERYING THE DEFENSE ESTAEL H : EVERYWHERE




He awakes secure . . . thanks to "SAC”

The responsibility entrusted to the men who make up our Strategic
Air Command, together with the complex weapons systems which
they command, demands the highest level of competence, technical
skill and experience. Our forces critically need the means to attract
and retain professionally skilled personnel on extended service— ss"'r:m.?
officers, enlisted personnel and civilian technicians. Air Commmand

Kelsey-Hayes is a major supplier to the Defense Industry with seven plants devoled lo the production of aircrafi and missile componenls.

KMELSEY-HAYES cciLscy-HAYES COMPANY - DETROIT 32, MICHIGAN
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Sheraton Hall, largest ballroom in Washington, ILC,, is crowded as AFA’s Third Annual Jet Conference gets under way.

AFA’s Third Annual Jet Age Conference

MEN, MISSILES,
AND MOONS

By Claude Witze

in the airpower arsenal, whether craft fly in the air
or in the space above it
® Missiles are supplementary, complementary, and con-
tributory to manned aircraft and spacecraft.
® The aircraft industry, with all its supporting com-
ponents, has become the hackbone of the missile industry
and will carry out a similar mission for spacecraft.

M ANNED weapon systems are a permanent necessity
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These facts in the mighty technological transition from
air to space, biggest single airpower advance since Kitty
Hawk, were underscored by a majority of the speakers at
AFA’s Third Amnmual Jet Age Conference, held at Wash-
ington’s Sheraton-Park Hotel, February 26, 27, and 28.

The theme was consistent, with almost every expert
looking beyond the jet age into space. Dr. George E.

{Continued on following page)




Young Jet Age panelists, Jack M. Redding, Willinm 5. Hall,
Thomas W. Scott, chat with Peter J. Schenk, AFA President.

USAF space nge leaders, Dr. Hubertus Strughold, Capit.
Iven Kincheloe, Jr. Gen. Thomas I, White talk things over.

Valley, USAF’s Chief Scientist, pointed out that there
can be no such thing as a completely unmanned weapon
system. Dr. Simon Ramo, of the Ramo-Wooldridge Space
Technology Laboratories, endorsed a high priority for
space research but expressed serious reservations about
the extent of its application to the military mission.

For the Air Force, Gen. Thomas D. White, Chief of
Staff, reiterated that there is no division between air and
space, and said both must be controlled to assure freedom
on the surface of the Earth. USAF Secretary James H.
Douglas agreed that the Air Force mission extends into
space but called attention at the same time to President
Eisenhower’s proposal that it should be entered only for
peaceful purposes. Secretary Douglas’ remarks begin on
page 38.

Recognition of USAF's space age pioneers was given
at the Conference banguet, addressed by Secretary
Douglas. The Air Force Exceptional Civilian Service
Award was presented by General White to Dr. Hubertus
Strughold of USAFs Department of Space Medicine, at
Randolph AFB, Tex. The citation lauded Dr. Strughold’s
pioneering waork in the space-medicine field since 19489,

With Dr. Strughold at the head table, and introduced
by AFA President Peter ]. Schenk as the "Honor Roll of
Men in Space.” were these other pioneers from the USAF
laboratories, commands, cockpits, and space simulators:

e Col. Harry ]. Zink, 672 Strategic Missile Squadron,
Strategic Air Command; commander of the first Thor
IRBM squadran.

e Col. William C. Erlenbusch, 864th Strategic Missile
Squadron, SAC; commander of the frst Jupiter IRBM
squadron.

@ Capt. Grover J. D. Schack, Space Biology Branch,

Thor launch model exhibit drew many Conference viewers,

36

Aeromedical Field Laboratory, Holloman AFB, N. M
first space doctor in history, he holds a doctor’s degree
from the University of Ilinois.

® Maj. Gen. Otis O. Benson, Jr., Commandant, School
of Aviation Medicine, Randolph AFB, Tex.

® A/1C Donald G. Farrell, Randolph AFB, Tex; spent
seven days in a sealed cabin to test psychelogical and
physiological endurance for spaceflight.

e Col. John P. Stapp, Aeromedical Laboratory, Wright
Air Development Center, Dayvton, Ohio; sustained stresses
up to forty-five Gs on a rocket sled to study human tol-
erances expected in rocket blastoffs,

& Maj. David D, Simons, Chief, Space Biology Branch,
Acromedical Field Laboratory, Holloman AFB, N. M.:
rode to a record 102,000-foot altitude in a balloon.

® Lt. Col. Charles E. Yeager, 479th Fighter Day Wing,
Tactical Air Command, George AFB, Calif.; first man in
history to Hy faster than sound.

® Maj. Herbert Stallings, Jr., School of Aviation Med-
icine; endured a total of thirty hours of weightlessness on
research Hlights,

@ Maj. Arthur Murray, Fighter Aireraft Division,
Wright Air Development Center; pioneer high-altitude
rocketplane pilot.

® Capt. Iven C. Kincheloe, Jr., USAF Flight Test
Center, Edwards AFB, Calif.; helder of world's altitude of
126,200 feet, scheduled USAF pilot for the X-15 project.

Registrations for the three-day Conference totaled nearly
2 900, up substantially from last year’s 1,735. From in-
dustry alone came more than 1,000 registrants, represent-
ing 341 companies. There were forty-five company presi-
dents, eight executive vice presidents, and eighty-four vice
presidents in attendance,

Press coverage increased over 1957, indicating shronger
realization by editors of AFA’s newsmaking quality.

Total of newspaper, magazine, and radio-TV reporters
at the sessions was 220, compared with last yvear's figure
of 96. They represented twenty-three states and six for-
eign countries.

AFA President Peter J. Schenk, opening the first session,
said complacency was the major hurdle faced by AFA
in the educational effort of its first two Jet Age Confer-
ences in 1956 and 1957, In the past vear, however, Rus-
sia’s accomplishment with the launching of two Earth
satellites has changed the atmosphere. The hard shaking
of US complacency, Mr. Schenk indicated, has put a new
alertness in the public mind. “As we meet again,” he said,
“the tendency is for Jet Age, Missile Age, and Space Age
all to be neatly rolled into one.”
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Featured banguet speaker at the Conference was Air Foree
Seerctary Jumes H. Douglas, weleomed here by Pete Schenk.

G

Missilemen Li. Col. Richard K. Jacobson, Col. Benjamin
P. Blasingame, General Schriever, Col. Ouno J. Glasser.

There were four Conference sessions, two devoted to
missiles and one each to the jet age and spaceflight, The
meeting opened on Wednesday afternoon with James M.
Trail, AFA vice president from Boise, Idaho, acting as
moderator. Question panel for the session on the jet age
included three newspapermen, George Carroll of the New
York Journal-American, Don Shannon of the Los Angeles
Times, and Charles ]. Yarbrough of the Washington Eve-
ning Star. Speakers were Dr. Valley; Maj. Cen. James
Ferguson, Director of Requirements in the Office of the
Deputy Chief of Staff, Development at USAF Head-
quarters; James T. Pyle, Administrator of Civil Aeronau-
tics; and Lt. Gen. Elwood R. Quesada, USAF (Ret.),
Special Assistant to the President. This section begins on
page 40,

Thursday'’s two sessions covered problems of research,
procurement, and operation of guided missiles. Moderators
wepe AFA President Schenk and Maj. Gen. ]. B. Mont-
gomery, USAF Res., a member of AFA's Airpower Policy
Committee. The question panel included three Air Force
ROTC cadets: William S. Hall of the University of Vir-
ginia, Jack M. Redding of New Mexico College of A & M,
and Thomas W, Scott from the University of Connecticut,
Storrs, Conn.

Speakers on aspects of the missile program were Lt
Cen. John K. Gerhart, USAF Deputy Chief of Staff for
Plans and Programs; Richard E. Homer, USAF Assistant
Secretary for Research and Development; Lt. Gen. Clar-
ence 5. Irvine, USAF Deputy Chief of Staff, Materiel;

Maj. Gen. Kingston E. Tibbetts, Director of Plans and
Programming, Air Matericl Command, who read CGen,
Edwin W. Rawlings® speech for the AMC Commander,
who was unable to be present; Lt. Gen. Samuel E. Ander-
son, Commander, Air Research and Development Com-
mand; Maj. Gen. John P. Daley, Director of Special
Weapons Office, Research and Development, US Army;
Rear Adm. William F. BRabormn, Director of Special
Products, Burean of Ordnance, US Navyv; Maj. Gen. Ber-
nard A, Schriever, Commander, Ballistic Missile Division,
ARDC; Lt. Col. Richard K. Jacobson, Thor Project Officer,
BMD; Col. Otto J. Glasser, Atlas Project Officer, BMD;
Col. Benjamin P. Blasingame, Titan Project Officer, BMD:
and Lt. Gen. Francis Griswold, Vice Commander of SAC,
who read the speech prepared for delivery by SAC Com-
mander in Chief, Gen. Thomas 5. Power, who, weathered
out of Washington, was unable to appear. These presen-
tations begin on page 49.

Friday was space day, with a single morning session
moderated by Stephen F. Leo, an AFA director and vice
president of Sverdrup & Parecel. The press again took over
the question panel, represented by James G. Haggerty,
Jr., of Look magazine; George Herman, of CBS news; and
Nate Haseltine, of the Washington Post &= Times Herald.
The session was opened by General White, who was fol-
lowed by Dr. Strughold, Krafft Ehricke of Conwvair
Astronauties, and Dr. Ramo. Their speeches are covered,
beginning on page 80. All the Conference presentations
that follow have been condensed. —Exp

Missile Seminar Held for Industrial Editors Before Jet Age Conference

Nearly 350 industry representatives, hungry for basic
education on the subject of missiles, were present at an-
other of AFA's topllight school sessions late in February.
The second Missile Seminar, sponsored by the Air Edu-
cation Foundation, was held at the Sheraton-Park Hotel
in Washington, D.C., on February 25, eve of AFA's third
annual Jet Age Conference.

Except for minor details, the seminar duplicated the
all-day class held for newspaper reporters in December,
{Sce Am Fonce, January "58, pg. 30). James H, Straubel,
AFA's Executive Director, again acted as moderator.

Topics and speakers on the program were: The Missile
Family, Peter J. Schenk, AFA President and Defense Re-
lations Consultant for General Electric’s Defense Evalua-
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tion Operation, Washington, D.C.; Airframes, Hobert L.
Johnson, Assistant Chief Missile Engineer, Douglas Aircraft
Co.; Propulsion, George P. Sutton, Chief of Preliminary
Design, Rocketdyne Division, North American Aviation;
Guidance, Joseph Statsinger, Arma Division, American
Bosch Arma Corp.; Reentry, Russell W, McFall, Vice
President, Litton Industries; Missile Defense, Mr. Schenk:
Satellites, Dr. Fred 5. Singer, University of Maryland.

USAF's information service officers, headed by Maj.
Gen. Arno H. Luehman, were honored at the seminar
luncheon. General Luehman spoke to the industry group
on the IS0 program and its reliance on industry eoopera-
tion to spread accurate information about the Air Force
and its equipment.—Exp
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Jet Age Banguet

FOMIC and jet technology applied to weapons and

long-range aircraflt have combined to produce a de-

structive force beyond the comprehension of most of
us. In the hands of an enemy they make possible an at-
tack on many of our cities which would inflict vast injury
on our population. In our hands, they provide military
strength which today should convinee any possible enemy
that aggression could not be profitable.

Jet aircraft and nuclear weapons have created airpower
potentially so devastating that the possibility of a general
war raises the question of survival of the participants, and
with our first step into the space age, ballistic missiles
add to the perils of the jet age. Because of the speed at
which we are moving many are in doubt as to the out-
come of these technological developments. For myself, I
suggest three things are reasonably clear.

® First, only as peace becomes more secure can we
begin to realize the limitless possibilities of an atomie, jet,
and space age. And 1 refer to the possibilities of knowl-
edge and understanding, as well as of material welfare
and discovery.

® Second, until we can move toward a reduction of
armaments, with satisfactory safepuards, our best assur-
ance of peace is military power.

® Third, we cannot afford to concentrate on military
strength alone, but must strive for better understanding
between the peoples of the world. We must do this
through trade, education, art, and the communication of
ideas, if we are to discover the real foundations of a last-
ing peace. And we must explore all approaches toward
limiting the risk of general war.

Your responsibilities and mine, however, are first con-
cerned with maintaining that military power required for
our mational security. 1 am confident that today our Army,
Navy, Air Foree, and our allies provide the ready military
power which should deter any aggression, and could defeat
any aggression. This confidence is closely related to the con-
viction that today our heavy and medivm jet bomber
force, supported by its tankers, is larger and hetter
equipped, and has substantially greater striking power
than has the Soviet heavy and medium jet bomber force.

We are strong today. We must maintain an adequate
military strength in the future. The space age poses new
problems in the development of weapons and forces.
These were dramatically highlighted by a quick suceession
of Soviet accomplishments that started last August: the

B

Air Force Problems
in a Changing Age

Hon. James H. Douglas

SECRETARY OF THE AIR FORCE

announcement of a suecessful long-range ballistic missile
testing, the launching of the first satellite in early October,
and the large satellite placed in orbit a month later,

No doubt we had been too cautious when the develop-
ment of a nuclear warhead that could be carried by a
ballistic missile was uncertain. The explanation of the
Soviet success is that they persevered in ballistic missile
development through the late forties and into the early
fifties when we had virtually abandoned our efforts.

Let me express our admiration and gratitude to the
Army, its officers and technicians of the Army Ballistic
Missile Agency at Redstone, and their associates of the
California Institute of Technology.

One of the most significant of Air Force contributions
to the national defense has been the establishment of the
Ballistic Missile Division, commanded by Maj. Gen.
Bemard A. Schriever, operating through simple, direct
channels of authority, and staffed with as outstanding a
scientific and engineering talent=militarv and civilian—
as could be found anywhere in the world—the civilian
technical personnel fumished under contract with Ramo-
Waooldridge. This team, with great singleness of purpose,
has devoted itself to the development of this nation’s first
long-range ballistic missiles. Tt started from serateh, and
has now brought the first generation of intercontinental
and intermediate-range missiles well into flight testing.
In this process the Ballistic Missile Division has not only
had to consider and solve unique scientific problems but
at the same time to consider the practical problems of
operational deployment and support of these missiles.

When I addressed the Air Force Association Convention
here in Washington six months ago there was wide public
concern about the high level of federal spending, and
defense spending in particular. The national debt was
threatening the debt ceiling, and the Defense Department
was taking drastic measures to hold defense expenditures
within the original £38 billion estimate for FY 58, I
outlined the Air Force problem as calling for a substantial
reduction in our rate of expenditure, and cutting our
force structure to release resources for new high-priority
tasks. This was the most difficult period I have known in
the Air Force.

Some of our efforts in the Air Force, seeking a better
control of the rate of procurement expenditures, may have
been clumsy, and they were certainly burdensome to
industry. However, both the Air Force and its contractors
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are today better able to estimate procurement expendi-
tures. And with the help of industry, we accomplished
very substantial savings.

At that time our expenditure goal was $17.9 billion,
and it appeared we had to reduce prospective expendi-
tures by nearly a billion dollars to stay within that limit.
Actually we now estimate spending for FY 1958 at $15.44
billion and, except as new programs are authorized, 1
expect we will stay within this figure. This expenditure
estimate for FY 59 shows an increase to $18.736 billion.

Expenditure estimates for aircraft and missile procure-
ment and support are almost level at $8.5 billion for '58
and $8.3 billion for "59. A decrease in the aircraft and
missile account of about $500 million is substantially off-
set by an increase in support equipment.

I should add that possible additions to our manned
bomber and missile programs are underactive and, I be-
lieve, sympathetic consideration.

A large part of increased spending for missiles will be
in ground-handling equipment and military construction,
rather than for the development and procurement of the
missiles themselves. The second generation of missiles
should cost much less to develop and produce, and should
require less handling equipment, less manpower, and
smaller expenditures for launching sites.

This is encouraging in appraising the problems of de-
veloping a missile force while at the same time maintain-
ing and modemizing our manned-aircraft force. Higher
performance manned aircraft mean higher unit costs, and
the pressures for increased expenditures are easily under-
stood when it is realized that we are bringing into our
inventory the Mach 2 fighter, we are test flving the Mach
2 medium bomber, and are proceeding with the develop-
ment of a Mach 3 heavy bomber and a Mach 3 inter-
ceptor. Despite the buildup of our missile forces, it ap-
pears to me that about fifty percent of our procurement
funds will be buying manned aircraft for some years to
come.

Atomic - weapons, aireraft, and missiles of the jet age
have brought new strategic concepts and have created new
requirements and new capabilities. In a number of in-
stances new capabilities in one service overlap capabili-
ties of another service. Such developments have naturally
raised questions of defense organization. Let us consider
the strategic air mission. We have relied on the Air Force
Strategic Air Command to retaliate against enemy attack
by striking strategic targets in the heartland of an enemy.
In recent years the carrier task force has provided supple-
mentary striking power, and today the Navy is proposing
the Polaris submarine system as a major strategic weapon.

S0 both services have an interest in the development of
long-range weapons. In this situation the desire of these
two services to share in the strategic mission could well
result in an over-all strategic effort that involves wasteful
duplication, unless the development and production of
strategic weapon systems receives most careful supervision
by the Secretary of Defense with detailed advice of the
Joint Chiefs of Staff.

In establishing the Advanced Research Projects Agency,
the Secretary of Defense has taken special action to pro-
vide in his office supervision of space projects with a view
to better planning and the most effective use of our re-
sources in this area. This new agency has a broad charter
to undertake such research and development as the Secre-
tarv. of Defense may direct. Mr. Boy Johnson, formerly
of General Electric, has been named as Director. The
special scope of the Agency, of course, is astronautics.
The extent to which it will contract directly for the de-
velopment and accomplishment of particular projects, or
will entrust development and testing to a service, is not
at this time clear. But it is clear that it will seek promptly

AIR FORCE Maogozine = April 1958

to eliminate unnecessary duplication of effort by the
SErViCes.

Under the new Agency the development of ballistic
missile defense has been directed to the Air Force respect-
ing early detection, and to the Army respecting the Nike-
Zeus, as an antimissile missile, with an area between
where there must be closest cooperation between the Army
and Air Force. The Air Force has been directed to con-
tinue a major satellite projeet.

We, in the Air Force, see no boundary between the
atmosphere and space, and regard it as natural to move
out into space with unmanned vehicles and with manned
vehicles. For some purposes space may be regarded to
begin where man has to make special adjustments in order
to exist. While it is certainly recognized that the Air Force
mission extends bevond thin air into space, it should also
be recognized that the exploration of space cannot be
the monopoly of the Air Force or of the military services.
The exploration of space should become a great venture
in which military and civilian agencies and many nations
cooperate.

Let us turn to the subject that 1 am sure is of ntmost
concern to the Air Force Association as it is to me; that
is, the problem of making Air Force careers for officers
and airmen so rewarding that we will secure the out-
standing young men we need, and keep them when they
have acquired the essential technical skills.

We are losing too many of our very best officers and
airmen. No single action can solve this problem, but the
Congress is presently considering legislation to provide
more adequate compensation for our people in uniform
and to modemize our military pay system. This legis-
lation is based upon recommendations of the Cordiner
Committee, which found that military service had, in
competition with industry, relatively little to offer as a
career for the sort of people needed in our increasingly
complex activities. I think we all wonder at having been
able to attract as many able and dedicated men as are in
the Air Force. We all know, many from personal experi-
ence, the pay scales of the military services. They are not
impressive under any circumstances, but when they are
measured against the jobs we are asking officers and air-
men to perform, they are in many instances wholly inade-
quate.

There is too little incentive in these times for a service
carcer. In addition to presently inadequate pay are the
uncertainties of military life. We cannot eliminate the
uncertainties, necessary changes of station, oceasional
hardships, and family separations. These things are in-
herent in military service. But it is too much to expect
intelligent and able people, however attracted to a mili-
tary carcer because of its positive challenges, to select
such a career and stay with it so long as pay and oppor-
tunity appear so limited. We are making progress toward
better living in the Air Force,

I know the Air Force Association will continue its sup-
port of the necessary legislation. For my part, you may be
certain I will do all I can to make swre that when our
voung officers examine their personal assets and liabilities
in relation to an Air Foree career, they will find on balance
a favorable basis for staying in the Air Force.

Secretary of the Air Force since May 1957, Mr. Douglas is
a native of Cedar Rapids, lowa, and a graduate of Prince-
ton University. He served in the Army in World War I,
studied at Corpus Christi College, Cambridge, England,
and in 1924 received his law degree from Harcard. He
practiced law in Chicago from 1924-29, prior to entering
the investment field. He was Assistant Secretary of the
Treasury in 1832-38, and in World War 11 was in the Air
Transport Command, and left the service as a colonel,
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On leave from Massachusetts Institute of Technology
where he is a professor of physics, Dr. Valley is Chief
Scientist of the US Air Force. A member of the USAF
Scientific Advisory Board, he was Project Supervisor of
MITs Radiation Laboratory, which made major contri-

me to feel, because missiles are new and remarkable

feats of technology, that they must automatically be

superior weapons and will, therefore, inevitably be

adopted. This is too simple a view. Missiles are, indeed,

new weapons, but they are additions to our armament.

Their properties are complementary to those of the manned
airplane,

1t would be a good thing for all who deliberate upon
and write about our national policy to take a more mod-
erate view of missiles as they affect the future of manned
aircraft, I feel it a great mistake to infer, or to state, or
even to imply, that there is some kind of competition
between unmanned aireraft or missiles and manned air-
planes, Missiles in the beginning will augment our manned
force: they will not replace it until they are thoroughly
tested and we are sure of their reliability. The Air Force
policy is, and in my opinion should continue to be, that
of replacing manned aireraft with missiles as rapidly as is
practicable in those cases in which the missile appears to
have a superior capability for accomplishing the mission.

Actually, in a deeper sense, there is no such thing as
an unmanned weapon system. Missiles are a new method
for transporting explosives; this doesn’t mean that they
are necessarily good machines in the sense of being easily
combined with the human component.

Human beings are human beings, and while there may
be unmanned aircraft and unmanned missiles there still
is no such thing as an unmanned weapon system. Even
if and when push-button warfare reaches its ultimate
degree of development so that the missiles are automati-
cally maintained, as some propose, by digital computers
and sit by themselves in holes in the ground, and when the
only control is a push button on the President’s desk, there
will still be that man in the system.

Our problem, therefore, is not so much to discuss
manned aircraft and unmanned aireraft, as it is to com-
pare two kinds of manned weapon systems; to compare
systems in which some of the men involved are carried
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butions to radar development during World War 1I, He
has been closely associated with MIT's Lincoln Labora-
tory since 1949 and was named its assorciate director in
1853, and has contributed to the solution of many air de-
fense problems. He received AFA's Science Trophy in 1951,

in the aireraft with systems in which all the men remain
on the ground, The majority of the persons involved in
operating any of our weapon systems do not fly. The
majority of the people involved are engaged in mainte-
nance, and in planning the missions, regardless of what
kind of a transport vehicle is employed.

The attractive features of missiles, the features which
make us want to use them at all, are, of course, many.
I am going to state some of them—not only those which
are truly advantageons—but also some which require more
discussion: First, it is generally considered, because the
missile is a one-shot device and because, in general, takeoff
is easier than landing, that the missile is not susceptible
to the influence of weather; second, the missile in most
cases is capable of higher accelerations than the human
being can withstand, and this is particularly important in
cases of defensive weapons where it is necessary to have
high lateral accelerations in order to intercept a bomber;
third, in most cases the missile is very fast, and particularly
in the case of offensive missiles such as the ICBM; it is
so fast as to make the invention of an effective defense
supremely difficult; fourth, and this is a point which is
perhaps not widely appreciated, the missile generally has
a less degree of instrumental complexity built into it than
does the manned aireraft designed for the same mission.

I have gotten together some figures which indicate that
in one case a manned bomber carries as much as three
or four times the number of vacuum tubes and associated
hardware as does the equivalent contemporary ballistic
missile. In another case, a tactical winged missile earries
but one-fifth the number of vacuum tubes and associated
guidance material as does a contemporary fighter which
can be used for tactical warfare. There are some who
conclude from such comparisons that the individual mis-
sile would be easier to maintain than its complementary
manned vehicle. They forget, however, that each of these
vehicles is but a component of a much larger complex,
the over-all weapon system, and vehicles by themselves do
not give us any military capability, Ground support, ground
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guidance, and above all the crews of maintenance people,
as well as of pilots, determine whether or not a particular
system is any good. Fifth, is the matter of economy. It is
considered by some that the individual guided missile or
unmanned aircraft is very economical to construct and to
maintain, There are a number of reasons why this is
thought to be so. One of them is that for the same mission,
speed, and altitude, the unmanned aireraft can be made
lighter because it only goes one way, it doesn't have land-
ing gear, it need not be stressed for the same safety factor
and as I mentioned before it does not usually carry
nearly as big a load of guidance equipment. Another eco-
nomic argument is that missiles, once made, can be stored,
like rifle bullets, against the day on which they may be
needed; whereas the manned aircraft being flown con-
tinuously wear out, consume fuel, spare parts, and the
like. It is my belief that this latter is not only a fallacions
argument but a dangerous one.

In making these plans we need to study the problems
of manned aircraft, in order to make certain that these
problems or very similar ones will be taken eare of.

When we consider the problems we have learned to
solve in operating weapon systems involving manned air-
craft we are led to study the special features of these air-
craft which raise the problems and which, incidentally,
also make them such valuable weapons.

First of these features, of course, is that the pilot of the
vehicle can steer it. The second is that a man in the air-
craft can act aggressively. It seems perfectly clear that
in this, which is related to the concept of human free
will, there is clearly a distinction between the manned
and the unmanned airplane or missile. The third feature,
somewhat related to the second, is that the pilot and crew
of a manned airplane can respond to unexpected situa-
tions. Having observed, for instance, that a primary target
has already been successfully attacked by some other
weapon, they can change their minds and usefully attack
a target of secondary importance; or they can select a
target of opportunity. The fourth is that in the “surprise”
era of warfare, aircraft can be “recalled” after launching,
thus allowing us to increase our margin of safety,

Finally, the crew of & manned airplane has the ability
to convert abstract ideas into specific concrete actions.
For instance, having been told "to attack,” the crew of
the manned aireraft can, on the basis of this very general
order, go out and find the enemy and pull the trigger.

It seems to me that the current debate goes something
like this: The missiles demonstrate higher speeds, higher
altitudes, higher acceleration, and less cost and complexity
per flving vehicle.

The manned aircraft demonstrate the overriding im-
portance of Hexibility of tactics, which derives from having
men on board, and point out that the complexity of the
equipment for missiles is at least as great as for manned
aircraft if you count that ground equipment.

The rebuttal of the missile supporters then seems to be
a double one: First, they deny that the human pilot is in
principle or even in practice any better than the machinery
in a missile. Second and more important, they say that
since missiles make their own tactics and create their own
special brand of simple strategy, the higher attributes of the
human crew—aggressiveness, ability to generalize, ability
to reduce abstractions to specific actions—these they say
are simply unnecessary and irrelevant to the war, I think
they would say that all of the targets which could possibly
need to be attacked can be known ahead of time and a
sufficient number of missiles assigned to each of these so
that sufficient damage to overcome the enemy can be
done to him with a purely statistical plan of attack. Those
who support the missile to the exclusion of the manned
bomber seem to argue that the strategic war is no longer
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a battle between men, but something more analagous to
an engineering demolition program. They appear to believe
that all can be planned engineering-wise in advance and
that the only action required of men is to start the process.
This implies that the strategy of missile warfare is so
simple as to be completely plannable in advance;

Is the strategy, indeed, so simple that all ¢an be planned
in advance? 1 refer now not to the strategy of the simple
missile exchange, which is simple almost by definition, but
rather to the over-all strategy of the combat between two
nations which are entirely composed of human beings.
I will not belabor this point, but 1 will only observe that
wirs in the past have hardly ever turned out to be con-
ducted in the ways in which they were planned. In World
Wiar 1, for instance, few foresaw that the machinegun
would lead to trench warfare and to the particular kind
of long drawn-out defensive infantry fighting which en-
sued. Similarly, it was not foreseen by many that tanks,
which were originally invented to be used in trench war-
Fare, would, in fact, not only replace the cavalry but would
result in a highly mobile type of warfare such as we saw
in North Africa and in Normandy. Many other examples
of military history are available.

Are there then other new and non-scientific questions—
questions of public opinion, questions of political adminis-
tration, questions of economics, perhaps, involved in the
use of missiles? I do not refer at all to such large ques-
tions as whether we should urge international control of
space; or the abolition of atomic weapons, or such. Not
at all. 1 propose to stick closely to the guestion, whether
in a naughty world the United States should rely only
on guided missiles for its own defense? 1 propose that
there are even in this specialized national question, grave
problems, political, economic, and educational. We, here,
as scientific, engineering, and military specialists, can call
attention to these problems; they demand decisions. Until
the decisions are made, the tremendous technical capa-
bility of guided missiles may yield only a proving ground
potential, and the effective utilization of missiles in war-
fare may be, and remain, canishingly small,

One of the sources of these non-technical problems is
the need for continuing realistic practice on the part of
the entire weapon system—men and machines together.
I mean practice in the sense that football teams practice
before the game, in the sense that orchestras practice
before a concert. 1 have already said that there is no such
thing as an unmanned weapon system. Indeed, there is
no such thing as an unmanned system of any kind. There
are no useful devices which work independently of people.

The Strategic Air Command practices continually. They
have bombing competitions, they have real targets, which
resemble very closely potential enemy targets, and they
are constantly in the air testing their equipment and keep-
ing their teamwork practice up so that they can Function
at all times with maximum effectiveness. Likewise, in the
Air Defense Command, the interceptors are kept on con-
stant alert, and because of the necessity of identifying by
interception a considerable number of otherwise unidenti-
finble aircraft, there is a continual workout of the Air
Defense interceptor teams. They practice every day,

Now as far as I know it is not conceived, at present,
for any of our missile systems, that anything like this
continual practice can be accomplished.

The current belief is that the missiles will be emplaced
in squadrons and batteries, that various simulated tests
and partial component trials such as running up the en-
gines will be done periodically, and that the crews will
periodically be taken to proving grounds.

Solutions must be found to the serions problems in
public relations, in politics, and in economics that are

(Continued on following page)
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posed by real system practice at each operational missile
site analogous to that which goes on at air bases equipped
with manned aircraft. Our crews must practice on weapons
not more or less identical with the weapons with which
they are expected to fight, but they must practice with
those identical weapons themselves, By this I mean very
precisely they must practice with their own squadron or
battery, emplaced in its normal operational location, not
at a proving ground, I do not want to cast any doubt
upon the technical capability of our guided missiles. 1
think that with proper testing and training they can be
made to perform brilliantly and give us a military po-
tential consistent with their technical capability. But the
administrative and other non-technical and non-military
problems which are inherent in the use of missiles in
warfare are present. Until we allow the military to solve
these problems realistically, we are gambling with the
future.

It is a dangerous fallacy also to assume that missiles,
onee built, can be stacked up like so much cordwood until
necded. Missile systems are extremely complieated and
the missiles can wear out simply by standing idle. For
this reasom, as well as because of the necessity for realistic
training, we should reasonably expect to expend a sizable
fraction of our missile stockpile each year. When realism
has been injected into this aspect of the missile program,
its economic advantages will certainly be less.

QUESTIONS

Mr. Yarbrough: With all of the admitted trouble in
community relations that is now ocecasioned, do vou not
think there will be more than a problem with longer
[missile] ranges?

Dz. Valley: It is certainly a problem: It demunds a

great deal of education on the part of those of us who
understand it with the public and with the governing
agencies so that realistic practice training can take place;
yes, sir.

Mr. Carroll: Dr. Vallev, do we have adequate defense
against submarine-launched missiles?

Dr. Valley: [ do not think we do at the present time,
not long-range ballistic missiles.

From the Floor: Dr. Valley, are vou specifically recom-
mending that the Nike-Hercules and Bomare be test-
fired over the New York metropolitan area?

Dr. Valley: I am recommending that we consider seri-
ously this problem. I think your gquestion assumes that
the answer must necessarily be in the negative. 1 say
we must consider the problem explicitly.

From the Floor: Sir, do vou personally believe it is
practicable for actual tests or actual runs to be made on
ground-to-air missiles in protecting such cities as Detroit?
Do vou personally believe it is practicable at this time for
such missions to be cauried out?

Dr. Valley: May 1 ask vou: If it is not practicable, then
is it practicable to depend on them to defend vou?

From the Floor: Do you believe, sir, that it actually
can be done without endangering the civilian population?

Dr. Valley: 1 think we have all assumed too idly that it
cannot be done; and that the degree of danger to the
civilian population has to be weighed against the degree
of danger to the civilian population of not having con-
tinual training with these weapons.

From the Floor: That I take it includes the entire equip-
ment?

Dr. Valley: Very likelv. I do not know if we need to go
so far as to explode atomic warheads over the city. We
fall considerably short of that right now.—Exp
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OF MANNED AIRCRAFT
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cation and spaceflight are of staggering, yet still only

partially understood, significance. Spaceflight, inter-
planetary travel, cosmic reconnaissance, and space stations
stimulate the imagination of all of us. The Soviet has, of
course, seized on this preoccupation with space in hopes
of turning it to his political advantage. Khrushchev, on
more than one oceasion, has referred to “obsolete manned

THE MILITARY capabilities unfolded by missile appli-
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bombers.” Were we to believe his concemn for an all-
powerful missile force with an alleged disinterest in air-
craft and prepare our defenses accordingly, droves of Soviet
manned bombers could lay us waste in minutes.

We all know that total airpower is not only the capa-
bility to unleash the ultimate holocaust. As there is a
wide range in natures and degrees of aggression, so there
is a wide range in the nature and degree of force necessary
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to counter aggression. Airpower is the total of elements
needed to apply force in the appropriate degree. It is
offense, defense, reconnaissance, transport. It is general
thermonuelear offensive, limited nuclear and conventional
war, police action, or perhaps only a show of force, 1t is
deterrence and, if deterrence should fail, it is destruction
of the aggressor,

The characteristics of airpower that give us these capa-
bilities are mobility, flexibility, and the range and speed
for instant reaction, Note that these are characteristics of
airpower in toto; however, no single weapon fully exploits
all of these characteristics, Just as missiles and unmanned
space vehicles give us phenomenal increases in reaction
time with their ranges and speeds and, in turn, increased
strategic mobility, they are limited in both Hexibility and
tactical mobility, within the foreseeable state of the art, as
Dr. Valley has so clearly stated. Two characteristics—flexi-
bility, mobility—and a third, discretion, are prime attributes
of our manned aircraft system, Of these three, the attribute
of wide discretion is one we cannot vet build into a ma-
chine. It becomes apparent, then, that we must preserve
and refine our manned systems, if for no other reason than
this discretionary capability alone,

Why do we need discretion in the air?

First, small, hardened targets and targets of uncertain
location require a combination of reconnaissance, accuracy,
and yield that enly the manned system can so far provide.

We must constantly guard the validity of our deterrent
to all types of Soviet pressures. Whereas our missiles offer
fast reaction and relative invalnerability, their suitability
for all types of targets can be questioned. With all of their
ability the destructive power of the missile is not equal to
that of the manned bomber. This power is measured both
in terms of aceuracy and weapon-carrying capability.
Ideally, missiles would seem most suitable against large
industrial complexes. This alone, however, is not sufficient
to defeat an enemyv. A balance of missiles and aircraft of
varying performances is needed to produce the greatest
threat to an aggressor and the one most difficult to defend
against,

In warfare, victory demands the ability to render enemy
military strength ineffective, The enemy will protect his
military resources. They will be hardened, camouflaged,
and dispersed. It will be necessary to ferret them out and
attack them with high orders of accuracy and large weap-
ons. Needless to say, we must provide ourselves with this
capability,

Further, in any war there must of necessity be a period
of reassessment following the initial shock. The commander
must know how many targets have been eliminated and
what there is left. In the tactical role, manned reconnais-
gsance can supplement reconnaissance space vehicles in
gathering and interpreting detailed intelligence. When
these results are known, immediate action must be taken
against what remains of his war-sustaining power. His
cities may be laid waste but the war will be won only
when the enemy’s ability to continue waging war is gone.

Second, in any new, highly complex endeavor such as
missiles and spaceflight, reliability is initially lower than
we can afford, either economically or operationally. In this
respect, the unique ability of man to observe, to reason,
and to react with corrective or override action gives to the
manned system a combat reliability that we cannot vet
approach in unmanned systems, even with the most elabo-
rate checkout and backup equipment devised so far.

Third, and here is a paradox, as ballistic missiles and
unmanned systems play a larger part in air operations, the
role of manned systems becomes more eritical. From de-
tection to target, the ICBM takes about twenty minutes.
In a fraction of this twenty minutes, detection must be
relaved and confirmed, a decision to retaliate must be made,
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and a retaliatory force must be lnunched—all this in a third
of an hour. With the weapons today, the consequences
permit no room for error, but these same weapons create
the greatest possible cause for error in their virtual elimi-
nation of time, Here, a man with the power of recall is
invaluable to our security. He ean be dispatched, or already
be airbome, when the threat is detected, rather than being
held on the ground until it is confirmed—and then perhaps
too late, The essence of our deterrence is the guarantee to
the enemy that, no matter what he may do to us, we shall
always preserve the eapability to wreak his destruetion,

Now let us look at some of these manned vehicles that
will complement the missiles of tomorrow. The Air Force
has recently gone into development of WS 110A, just des-
ignated the B-70. This chemically powered bomber will
provide a substantial increase in performance over our
present systems, the B-52 and B-38. It will flv at altitudes
far above the B-52 and at speeds of Mach 3 or greater, Its
sophisticated detection systems will enable the crew to
ferret out small targets of uncertain location which are
eritical elements of military strength. Its speed and both
high- and low-altitude penetration capabilities will allow
us to react quickly and positively and at points of our
own choosing.

Beyond this, other manned svstems are in progress. We
expect the experimental X-15 to provide the basic data for
the development of a manned boost-glide aircraft, We en-
visage an aircraft which can circle the Earth one or several
times, providing surveillince and attacking targets of its
own choosing. Through the use of high-resolution radar we
can pinpoint many targets at altitudes of two or three
hundred miles.

Our programs include manned systems of unlimited
range operating on nuclear power at low or high level.
Combinations of these characteristics could make them
relatively invulnerable to detection and they would be able
to stay “on station” throughout the world, ready for instant
attack. Imagine the military value of a nomadic patrol of
nuclear-propelled aireraft. These would be capable of air-
launching ballistic missiles in support of allies or in re-
sponse to attacks on us, available to respond in minutes
from unpredictable points on the globe.

What about air defense? It is inseparable from the
offense. Air defense requires warning—far-out detection.
The Air Force will soon have its surface-to-air Bomare
operational. This is a highly versatile and effective darea
weapon that will destroy the enemy well away from his
intended target area, before he is able to release his nuclear
bomb or air-to-surface missile. The Bomare will add greatly
to the effectiveness of our air-defense forces. But it is not
the whole answer to the air-defense problem,

The most effective air defense is, of course, the destrue-
tion of the attacker at his home base before he ever gets
off the ground. Once he does get airborne, however, we
must counter him as far from his target as possible. Here
the manned interceptor is essential,

The best ground-based detection and control devices
that science and industry have devised have finite range
limits; all can be saturated ultimately if sufficient numbers
of aircraft, missiles, and decoys are launched against them;
and they all can be spoofed.

The way around the limitations of our ground environ-
ment and the one-shot, non-recallable aspect of the missile
is to send men out ahead of the area of ground control in
interceptors that carry their own detection and control and
airborne missiles. The DEW Line and its seaward exten-
sions can then be used for the real payoff. Given early
warning and general area location, the manned interceptor
moves in to pinpoint and destroy the target. This tactic
unites the great capahilities of the missile with those of the

{(Continued on following page)
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manned interceptor, under the control of a highly advanced
detection and control center right within the airplane itself.
We are not tied to an immaobile, ground-based web, into
which we must bring the enemy on his way to his target
before we can begin the interception, In this day of air-to-
surface missiles, “dead man” bombs, and multimegaton
blasts, this may be too late.

As our offensive force is dispersed and “dug in” and as
our offensive ability becomes more desterous, it is impaor-
tant to observe that there is an increasing demand placed
on the enemy for judgment, aceuracy, and intelligenee in
his offensive force, This spells manned assault against those
“hard targets” within our critical complexes, dispersed and
mobile forces which he must destroy to win, That very
manned offensive system, becanse it carries with it initia-
tive, must be tracked and covered between our early
warning line and the eontiguous madar control on this
continent, If not, the enemy will move through this middle
area, on his way to the final assault, with all the deception
at his disposal as to time, place, and tacties.

It is this area of unknown that gave rise to the F-108-a
weapon system to be designed to carry the battle to the
atiacker far out from his target. This system, equipped
with long-range search radar, automatic inertial navigation,
and far-reaching guided atomic missiles, serves well as a
mobile missile launcher with the tactical mobility essential
to fight the air battle. Ranging out far bevond the bound-
aries of our country, it provides that on-the-spot evaluation
that will allow us to say, “This is the attack,” to locate,
evaluste, and report progress of the raid. Its great range
and Hexibility will leave an ageressor open to attack from
the moment of penetration of our earlv-waming lines.

Another essential element of airpower is the tactical one,
To an airmin, the need for manned aircraft in tactical air
operations is obvious. Tactical war is war of movement,
sfter the fixed targets have been attacked, the problem is
to seek out and destroy the moving targets. Often these
targets are Heeing. They must be attacked as soon as they
are observed, or they are gone. Here, missiles are of very
limited use without necessary reconnaissance, The manned
aireraft, on the other hand, earries with it both a recon-
naissance capability to find the target and weapons to de-
stroy it. The tactical fighter bomber is designed with the
Hexibility for attacking not only the fixed and pinpointed
target, but also the target that must be located,

Considering the arsenal of air weapons our Air Foree
possesses, capable of totally destroving the ageressor should
he embark upon the irrational course of general hostilities,
the Soviet will in all probability continue 1o pursue the
alternate courses of military action, short of general war,
that they have been using with success. These are the local
or limited wars, and Communist-inspired and nurtured in-
ternal insurrection.

We need, therefore, to improve our ability to respond
promptly to the threat of aggression in any remote part of
the world. The introduction of STOL/VTOL capabilities,
combined with those characteristics of wversatility which
must be inherent in any tactical fighter, will permit opera-
tion in advanced areas away from large military installa-
tions. The reduction in runway demands, moreover, greatly
inereases the number of areas from which muobile air forces
of the future can operate. Such added capability will im-
prove our capacity to respond to “difficult situations.”

Both in a war in which the United States would be a
direct participant and in wars in which we are not directly
involved, there is a pressing need to have our allies
equipped with that type of air force that complements om
own, The proper composition of most of our allied forces,
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both for general and limited wars, is a combination of tac-
tical and interceptor missiles and manned fighters, plus
reconnaissance and transport aircraft,

The airpower of our own Strategic and Tactical Air
Commands is always available to guarantee the continued
freedom of the now free nations, should such airpower he
necessary. What the smaller nations need, and what they
have asked for, is an air force capable of repulsing the
Communist puppet; of fending off the initial assault until
our own forces can be brought to bear.

The aircraft requirements of these nations are different
from those of the US. They should be different,

Our mission is worldwide; theirs is predominantly loeal.
Our task is global in nature; theirs is mostly tactical: Our
job is to deter the big war and stop the small one; theirs
is to deter or stop the small one.

Together with our allies, the Air Force is working to
ereate a team of missiles and manned aireraft to comple-
ment US striking forces and to provide the free nations a
capability for their own defense, within their means of
support.

QUESTIONS

Mr. Yarbrough: General, will reconnaissance satellite
designs diminish the role of manned airceraft?

General Ferguson: No, 1 don’t think so. [ think they
are complementary. We have mentioned the satellite op-
erating several hundred miles above the Earth. There are
such things as cloud cover and the Heeting nature of the
target. Satellites wounld not completely fulfill the need
for reconnaissance of all brpes.

Mr. Shannon: You mentioned the B-70 and the F-108
and also the question of balancing our forces. Do vou
think. that these two aireraft will probably be the last
that we will rely on before the transition to missiles?

General Ferguson: [ think, brieflv, the answer is no. It is
pretty difficult, if yvou will recall some of the remarks by
Dr. Valley; to imagine a situation, military situation large
or small, in which you can go completély automatic.

From the Floor: General, if we assume the Soviet
Union has the same capabilities that we have in research
and development of military equipment, and that they
also have the capability of developing and operating roving
bombers that can stay on station and launch the same
kind of missiles we can and thereby can rove just outside
the limits of the US, what does this do to our defense
system?

General Ferguson: There is no question but that it com-
plicates the situation; and we fully expect [the Soviets]
will be equipped for doing things of this sort. However,
a look at the map would indicate to you that really we
have considerable advantage geographically in this area
in which we have entreé or permission to flv, in certain
areas that are not necessarily known to him radar-wise,
detection-wise.

Conversely, if the opposite were true with respect to
our country, 1 believe it would become quite apparent,
and it throws a slightly different light on it.

From the Floor: The big problem would be, talking
about the number of minutes we have for deciding,
whether or not we are going to unleash this power that
we have, This time is now shrinking clear down to just
a few minutes.

General Ferguson: You are quite right. The peint is in
our reasoning that we want to make the counterattack as
the result of his first olfensive move appear so destructive
and disastrous to his ultimate objectives that he does not
Lumeh this attack in the first place.—Exp
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1935 and was assistant to the president of that company
when he left Pan Am in 1943, During World War [,

HE problem of efficient utilization of airspace has

been growing more acute for several vears. This once

vast but now shrinking national resource has become
steadily more scarce as the use made of it by both eivil
and military aireraft has doulled and tripled in the past
few years. At the present time only about three percent
of the national wirspace over the continental land mass
is withdrown from general use (mainly for the military)
through the use of prohibited arcas established by the
President and restricted areas designated by the Admin-
istrator of Civil Aeronautics. While this is not a large
percentage, some of the restricted areas are in locations
where they have greater adverse effect upon eivil opera-
tions than their size would indicate. Fundamentally then,
our problem with restricted areas relates more to their
location than to their size. There are also other areas which
affect civil operations, such as our olishore warning areas.

Every user of the airspace has growing operational
needs and increasing problems in connection with its use.
Civil airway mileage has doubled in the last few vears,
and airspace reservations for military purposes have in-
creased concurremtly more than fifty percent. Furthermore,
the high-performance characteristics of modern aireraft,
both civil and military, and the increasing traffic density,
require the use of more airspace than in the past. These
growing demands for the establishment and use of the
airwavs and the military needs for training and other
purpases have reached such proportions that the existing
system of airspace allocation i§ too cumbersome to be
practicable in today’s market and, more important, is not
designed to give full consideration in all cases to the re-
gquirements of the public interest in this situation where
conflict of mterests inevitably arises.

1 might mention that this problem of increasing traffic
density is increasing, really exploding. We have figures
that show in the fiscal vear 1957 the increase in instrument
approaches, which is the one area that we are most con-
cerned with in our Hight plans, increased forty-seven
percent over the previous fiscal year; forty-two percent for
carrier operations, fifty-two for military, and sixty-nine per-
cent for general aviation operations,

One problem through the vears has been the authority
of the military to file a notice of noncompliance with Part
60, the Air Traffic Bules, of the Civil Air Regulations.
When there was lots of airspace available, this was not
particularly eritical, but todav where the control of civil
and military air traffic must be carefully coordinated,
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previously planned Hight operations can be seriously dis-
rupted by a sudden notice of noncompliance with Air
Traffic Rules given by the military. On the other hand, and
equally imporiant, the military have a legitimate and im-
portant interest in carrying out their training and opera-
tional missions. These interests must be recognized and
safeguarded.

With these difficulties in mind the three agencies of
government most concerned with the allocation of air-
space, Department of Defense, Civil Aeronautics Board,
and CAA, took n new look at our mutual problem. As
one of the results of the study, the CAB has published
some new rules to become effective April 1, which we
believe will help us do the job both for government and
industry. This latest amendment to the Air Traffic Rules
defines more precisely the use by the military of the non-
compliance authority. Hence, we must be sure to approach
their problems with an open mind. }

As it now stands the new regulation will require the
conduct of most military operations (such as training
activities) under a waiver of the Civil Air Regulations.
This waiver, of course, will contain standards and pro-
cedures approved by the Administrator permitting these
operations to be conducted without hazard to other traffic
even though the Hight may not be in complionee with
the Air Traffic Rules. This, we believe, is consistent with
the original intent of the noncompliance authority of the
military. This noncomplinnce authority was originally de-
signed to relieve military aircraft from complianee with
the Air Traffic Rules when performing certain specific
missions in connection with the national defense which
could not be accomplished without deviating from Part 60,
It was not intended to accommodate such continuing mili-
tary activities as training. The amended regulation will
permit necessary military operation in the immediate na-
tional defense by a notice to the Administrator of non-
compliance, but requires prior approval and a waiver
with respeet to most other operations,

Another phase of the recent change of the Air Traffic
Rules by the CAB is a delegation to the CAA of broader
authority to handle the problem of restricted areas.
This new authority is somewhat different from our pre-
vious responsibility in this field. For one thing the Board's
new delegation requires the designation of restricted areas
in accordance with the standards of the Administrative
Procedure Act, which means that we must hear from all

(Continued on following page)
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segments of airspace users before determinations can be
made as to the use of the airspace involved in any par-
ticular proposal. We believe this change is vital because
it is a clear recognition that these actions must now be
taken in the public interest, considering all phases of the
problem, both civil and military. In order to properly
carry out this delegated function, we will have to revise
our basic organization in CAA to provide specifically for
the increased importance of this particular function. While
we are going to continue to use the airspace organization
of the Air Coordinating Committee in getting the views
of airspace users, our designation of these areas will no
longer be predicated upon unanimity of opinion within the
ACC but will be based upon an objective analvsis of the
interests of the respective airspace users and especially the
public interest. I have set up an Assistant Administrator
for Airspace in my immediate office to head up this new
program.

I would like to emphasize the fact that not all of our
attack on the airspace problem has been in the regulatory
field. Another phase of our new airspace program will be
an attempt on our part to exchange information with the
military on our long-range planning so that airspace prob-
lems may be anticipated in time for reasonable measures
to be taken to solve problems before they reach the erisis
stage. To illustrate, we hope that we will be able to co-
ordinate the establishment of military installations with
new airways so that we will not needlessly install equip-
ment for an airway and then find that we cannot com-
mission the airway because the military are building an
airfield and will conduct training flights which would
interfere with its use. Conversely, I am sure the military
services have gnashed their teeth on finding CAA is ready
to commission an airway where they plan to conduct ex-
tensive training operations. This is the type of thing we
want to avoid throngh practical, long-range planning,

Another of our efforts to assure better utilization of
airspace is the modernization of our airways system insofar
as it relates to the establishment and improvement of com-
munications and air traffic control facilities,

Reverting to the regulatory phase of our attack on the
airspace problem, there are several things which I should
like to emphasize. OF particular interest to the aviation
industry, which uses large segments of the airspace, are
two factors: one, we intend to view each application for
the establishment of a special segment of the airspace for
military use in a little different manner than we have
heretofore done. As most of you know, the airspace prob-
lems were presented through and coordinated in the air-
space components of the Air Coordinating Committee,
This did not always result in industry and civil aviation
being adequately represented because their views in most
instances were presented by CAA and sometimes not with
the vigor and enthusiasm that industry would have liked.
Under our new procedure, aviation interests will be
afforded an opportunity to present and justify their own
views on their own merits and on an equal footing with
all other users on each problem involving special use of
the airspace.

The second important point, from the standpoint of eivil
aviation, is that determinations will no longer be made in
the Air Coordinating Committee on the basis of unanimous
agreement. The decisions from April 1 on will be based
upon an objective analysis of all positions and the reasons
therefor and arrived at only after each user of the airspace
has had an opportunity Fully to present his views.

Where the Regional Airspace Committees receive a re-
quest for the establishment of a restricted area from one
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of the military users of the airspace, the Regional Commit-
tee, whose permanent chairman is a representative of
CAA, will schedule a meeting on the proposal to which
all segments of the airspace wsers will be invited and at
which they will be urged to present their views with
respect to the proposed restricted area.

There is one other important change in this procedure
at the regional level. The CAA will have an agency position
with respect to the proposal under consideration. This
position will be based upon safety matters arising out
of the control of air tralfic, or the conduct of flight opera-
tions by civil or military aireraft, or it may revolve around
the design or use of a civil airport.

Administrative and fiscal problems of CAA will also
be a factor in the agency’s position.

Following the presentation of the positions of all in-
terested partics, the Committee will be closed to public
participation and any classified information in support of
a position urged by a government ageney will be presented
to the Committee. The chairman of the Committee will
then prepare a report to the Airspace Panel in Washing-
ton stating the proposal and the various positions For or
against, and the reasons for these positions. He will in-
clude all pertinent documentary material submitted for
the Committee’s consideration and send the whole case
to the Washington Airspace Panel for further handling.
You will note that in lieu of voting on a proposal in this
tvpe of case the positions of each agency will be stated.

Upon receipt of the report of the Chairman of the
Begional Airspace Committee, the Washington Airspace
Panel will consider the case on the record then before it.
If it appears that the positions of the different government
agencies or industry cannot be reconciled by agreement at
the Washington level, the Administrator will make a
tentative decision as to the course of action to be taken
on the proposed restricted area. He will then issue a
public nolice of proposed rule making, stating his tenta-
tive decision, setting a time and place at which he will
hear any interested party on the question of adopting his
proposed rule. It is contemplated that these hearings
will be held at Airspace Panel meetings in Washington so
that no new or different forum need be established. At
such meetings the CAA will always furnish the chairman,
whose function will be to conduct the hearing, receive all
material submitted for consideration, and recommend to
the Administrator the final action to be taken on the
proposed rule. Here again, at the conclusion of the open
hearing the Administrator will receive classified informa-
tion, either orally or in writing, from any government
agency whose position on the proposed rule is predicated
on such information.

There is one other segment of this new approach to
airspace problems—that of monitoring the use of airspace.

Efficient utilization of the airspace requires periodic
reviews of all formally designated airspace areas, such as
civil airways and restricted areas. We will give this re-
view primarily throngh Air Traffic Supervisors, whom we
are assigning to work out of the major traffic areas through-
out the country. The Air Traffic Supervisors will have the
planning, utilization, and monitoring of airspace as pri-
mary responsibilities. They will act as lizison between the
CAA and the users of the airspace and will represent the
CAA Regional Administrator in many airspace and traffic
control matters. So far there are Air Traffic Supervisors
assigned to eight areas, and others will be added in the
near future. They will in, appropriate cases, work with our
CAA Right operations inspectors and airport speecialists,

In this program we want a continuing review made as
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to whether airways and restricted areas already established
will continue to be needed. In the case of restricted areas,
we want to know not only whether they are still needed
but also whether they need to be as large as when estab-
lished, and if changed circumstances will permit their re-
adjustment to permit less interference with other airspace
users.

QUESTIONS

Mr. Carroll: Dr. Valley proposed earlier that Nike-
Hercules and Bomare test firings be held in New York
and Washington, This might complicate vour airspace
problem. Would you like to comment on that?

Mr. Pyle: I am fully aware of this necessity. We just
cannot depend upon firing these things when the chips
are: down; we are going to have to do some practicing.

We will have to respect this requirement of setting up
appropriate airspace reservations to conduet this tvpe of
operation. However, 1 am not ready to say they should be
fired over a civilian area.

Mr. Shannon: You probably recall the recent midair
collision over south Los Angeles involving two military
aircraft on a training flight. 1 think most people in metro-
politan areas would like to hear vou say that under vour
new regulations you will ban all VFR [Visual Flight Rule]
training flights over metropolitan areas.

Mr. Pyle: I do not think we can go as far as that. How-
ever, I think there is another approach that is practical,
and that is to give all vehicular flights in high-density areas
some measure of service that will make such an unfortu-
nate accident impossible in the future,

The

We, however, of course, have to follow the proper pro-
cedure to ensure the funds so the equipment that is
required can be made available.

Mr. Shannon: We hear a good deal of talk about CAA's
five-year program, but vou also hear that it is barely keep-
ing up with the growth of air traffic and will probably fall
seriously behind when jet planes come into commerecial
use. Could yvou comment on that?

Mr. Pyle: We have a terrific job of catching up to do,
but on the other hand I think we are making rapid strides.

The only trouble is that the more you increase the capa-
bility, the more airplanes seem ready to take advantage
of this capability. This is the area in which General
Quesada’s group is helping us find new and perhaps unigue
wavs to approach this problem.

In the meantime we are going all-out to try to imple-
ment our program with what is available right now in
terms of radar, communication equipment, and so forth.

Mr. Yarbrough: There has been considerable criticism
of industry by airport operators that they are not receiving
sufficient information on which to base changes that
commercial jets will require in terminal Facilities and the
like. Do you have anv comment on that?

Mr. Pyle: 1 think the airlines have made giant strides
in working with us on this problem, and 1 do not antici-
pate any great problems when we get into the jet era.

From the Floor: Do you feel that general aviation will
be overpowered by the military and the airlines?

Mr. Pyle: 1 think yvour position is stronger than it ever
has been if vou take advantage of the opportunity to pre-
sent vour cases forcefullv.—Exp

Jet Age

General Quesada is Special Assistant to President Eisen-
hower and Chairman of the Airnways Modernization Board.
A native of Washington, D. C., he enlisted in the Army in
1924, wwas commissioned in 1927, In 1929 he was one of
the “Question Mark” pilots, who stayed aloft for a weck

broadest sense is certainly characterized by being dy-

namiec, I think it follows that, by and large, we have
been willing to accept change. There were a few periods
of time in the last three decades in which change came to
us quite rapidly. One of those occurred, in my opinion, in
the early stages of the second World War.

Prior to the second World War the airplane as a weapon
was primarily an airframe with a propulsion syvstem, usually
reciprocating, upon which we saw fit, when convenient, to
hang a gun with a mechanism to permit us to aim it with
relative ease. It started out as a ring or bead-sight. Admit-
tedly things got more complex, but fundamentally the air-
plane was a frame and a propulsion system.

Most of us recall the period of the early part of the war
quite vividly, when we really did not have a very good

IN VIEW of the fact that the aviation industry in its
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weapon. And all of us will recognize that the B-17 with
its Norden bombsight, although the bombsight definitely
was an ingenious device, really was not o good weapon.

1 hope 1 do not offend SAC people when I say that when
we actually got down to brass tacks, we realized that we
looked at our abiliies more wishfully than practically
during World War 11.

When it came time to actually penetrate Germany, and
in some cases, France, we were inhibited by a cloud cover.
We were inhibited by cloud cover often enough to find
our force ineffective. There was a time when we were
having difficulty defending our position. Precision bombing
had a rough time for a while, if for no other reason than
the reduction of our period of effectiveness. We had to
wait for almost clear weather,

(Continued on following page)
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At that particular time, or shortly before it, I happened
to be part of an event that I think is interesting. Admittedly
my part was as an aide to General Amold.

In that position, I heard Dr. Vannevar Bush suggest that
if he were to gather together a group of highly talented
people, specialists in physics and related subjects, they
could conceivably come up with ideas and subsystems,
they were called “subsysterns” in those days, that could be
beneficial to the military establishment. Amold, being the
dynamic person that he was, was quick to see that Dr.
Bush's idea had walue. The general was not offended
when Dr. Bush indicated that perhaps the military was
not capable of translating certain talents into a mili-
tary requirement. Perhaps the military did not have the
imagination to design certain deviees and equipments that
this group of people could themselves generate, Dr. Bush
suggested. The acceptance of that idea led to the radiation
laboratory, which in turn led to many devices that we
simply accept today without recognizing their source.

We came up with the H-2X bombing equipment that
was certainly a significant factor in the strategic war in
Europe and in the Pacific as well; the SCR-554, GCA, and
other items too numerous to mention,

This same process oceurred in other places; the radiation
laboratory did not have a monopoly. Nevertheless it was
the center of the revolution and built seminutomation or
automation into our weapons.

At the moment we are about to go through another
revolution; rather change. The jet age, which we are now
here to celebrate, is another revelution.

Ten years ago we had jet airplanes. The military estab-
lishment has been operating jet airplanes for a decade. The
military establishment today is operating more jet air-
planes with four engines and more than the commercial
fleet will ever operate.

One can ask: "Why are we not up to date? Why are we
not up to the jet age? Why can we not manage the traffic
that is about to be thrust upon us?” Part of the answer is
“bureavcracy.” But primarily it is because we just have
not had the money with which to function. We have not
had the resources to meet the needs of today.

This is partially because the military establishment has
almost a monopoly on imaginative groups devoting them-
selves to the development of weapons. The CAA cannat
be expected to have kept up with the state of the art as
it has been pushed forward by the aircraft industry, pushed
forward by the military establishment.

You cannot expect the CAA to have performed miracles
on a starvation diet. Things are changing now. It is getting
some funds now and the results are showing, The effort of
my Board is to give to both CAA and to the military estab-
lishment semiautomatie equipment and facilities for sys-
tems that heretofore were manual. This is not going to be
an easy job. There are going to be many suggestions
offered, all of which we shall welcome, There will he
many solutions tried. Some will fail. We will have dis-
appointments. I hope we will have some successes,

There is only one thing we are sure of: We are going
to have some hard knocks. We will not be able to satisfy
everybody’s desires or everybody's ideas; we hope to reach
optimum solutions. Everybody will have his own idea on
how we should conduct our business. We have means
whereby all interested parties will have an opportunity of
expressing themselves. I am required in the conduct of the
business of the Board to seek the views of the using parties.

There is one thing I can promise you. however, and
that is we are not going to conduct owrselves as a com-
mittee. We have our own funds, we have the backing of
the military establishment, we have the support of CAA.

4B

We hope that some of the vacuum that exists today can
and will be filled primarily by the development of semi-
automatic equipment that will in due course replice the
manual equipment now in use. I expect that in the process
we will be confronted by those who resist change.

Our effort is not purely a civil effort. We are required
to meet military requirements to the same extent we are
required to meet civil requirements, It might be interesting
to note that our budget for the last half of this year is
something twice that of the Bureau of Standards for the
equivalent time. I know that the vast majority of it has
been transferred to us from the military establishment,

When I say a “vast majority,” I mean something more
than eighty or eighty-five percent. So there is imposed
upon us a very serious military requirement, 1f they foot
the bill, we have to perform. The military establishment
has demonstrated considerable strength or confidenee in
us, which we recognize and appreciate,

That imposes upon us an obligation to provide devices
and equipment essential to military needs. It will not be
our problem to produce this equipment because the mili-
tary establishment will have to contract for them and
package them to meet their needs, But the system and de-
vice, we hope, will be there for them to buy as they see fit.

We must adapt ourselves to change. There are very few
people that have been damaged by change. Only the weak,
those who cannot keep up, are damaged by change.

QUESTIONS

Mr. Shannon: Are you thinking about some change
vour organization?

General Quesada: Yes. I am instructed to prepare legis-
lation for the establishment of a national aviation ageney.

If a national aviation agency is formed it would have
in it the functions that are now spread over many depart-
ments of government, and this has come about through
the process of evolution.

Mr. Yarbrough: Recently the aircraft industry an-
nounced that in 1957 the industry had produced over
six thousand general aviation utility aireraft. Assuming
that production figure would count, do you feel that a
plateau in that production will be reached before the
air traffic control system is here to tuke care of it?

General Quesada: 1 think the aviation industry will
never reach a plateau.

I think the growth of general aviation is going to be
more rapid than the growth of any other segment of
aviation,

That being the case its needs have to be met just like
the needs of the military, just like the needs of the air
transport group.

Mr. Carrell: Would yvou think it wise to have an intro-
ductory period of about eight months of the new jetliners
carrving only mail and cargo?

General Quesada: I think there is a wealth of experience
in the development and production of a pressurized air-
plane in this country that would make it unnecessary to
have a dry run.

From the Floor: Do the regulations today have any
special objections to jets fyving into airports, and has there
been anything done about the problem of licensing this
type of aircraft?

General Quesada: That is truly a “Pyvle question”]

Mr. Pyle: Basically there is nothing in the regulations
that prohibits the use of any airport by a jet airplane;
however, the airport operator himself can so prohibit that
operation, The question of certification of these aircraft is
a highly complex problem. The only thing we can do is to
study the cases individually.—Exp
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with the requirement for maintenance of adeguate

airpower in being, no effort will be spared to apply
new technology to the more effective and efficient execu-
tion of air tasks. New Air Force weapon systems are built
only to produce improved capabilities to carry out assigned
combat missions. We in the Air Force are intimately aware
of the military value of missiles.

We embarked on the intermediate and long-range mis-
sile programs because these missiles offered certain advan-
tages over manned systems. This is true even with the
early models of the missiles which will be much less
efficient than those we expect to obtain later on. The
Air Force has made much progress in the research and
development of ballistic missiles, in detailed planning for
their operational use, and in the provision of logistic sup-
port of missile systems. Building these capabilities has
held the top development priority in recent years.

There are obvious reasons why ballistic and guided
missiles are compatible and complementary systems to
manned aircraft. Reliable missiles will enable the Air
Force to do certain jobs better because of their alert
potential, quick reaction time, and their reduced volnera-
bility to enemy action. However, the problem of deter-
mining what the ratio of manned jet bombers to missiles
should be, is a complicated one depending on many
factors, such as reliability, accuracy, warhead weight,
carrying capability, reaction time, cost, and targets.

There is no question that the high-performance jet
aircraft of today, with their well trained crews and com-
petent support, will bear the brunt of our missions for
the immediate future. As missiles become available they
will be put into operational units to augment our manned
combat forces. All of our studies indicate that a mixed
force of missiles and manned aircraft will give us the
most versatile and effective capability.

Missiles, when available and deployved at strategie loca-
tions, can bring any aggressor’s vital targets under attack,
It is expected that the accuracy and warhead vields of
these weapons will be such that they may be effectively

IT IS Air Force policy of long standing that, consistent

AlR FORCE Moagazine = April 1958

he served with Eighth AF in England. After the war he
was Air Advisor to the Council of Foreign Ministers, Di-
rector of Legislative & Liaison Division, and Chief of the
Statistical Control Office. He later serced at the Eniwetok
nuclear tests and as commander of the Twelfth Air Force.

employed against many elements of an enemy’s target
system, such as air bases, air defense installations, military
and government control centers, logistic control depots,
military troop installations, and naval bases,

Similarly, proper employment of tactical missiles,
IRBMs, and ICBM: in conjunction with aircraft, will
complicate an aggressor's air defense problem to the
degree that it is improbable that he could soon develop
an air defense system capable of effectively coping with
the multiple tracts of weapons that could be emploved
against them. Thus, the integration of an adequate foree
of these missiles into our air offensive force will mate-
rially increase the deterrent posture and capability of our
strike forces.

Air Foree plans for the immediate future call for an
increasing number of missiles to augment our manned
aircraft. Our planning for the more distant future envi-
sions missiles as a greater proportion of our strength and
is in step with the evolution from aircraft to spacecraft.

In order to expedite the integration of missile eapabil-
ities into the Strategic Air Command'’s operational force,
we have recently transferred the responsibility for the
initial operational capability phase of both the ICBM and
IRBM programs to the Strategie Air Command. Previously,
this responsibility had rested with the Air Research and
Development Command. We made this change because
we felt the time had arrived for the Strategic Air Com-
mand to prepare actively for the integration of ballistic
missiles into its striking forces.

We are exploring every possibility for using missile
systems to improve our combat capability. For example,
we are making good progress in the development of air-
to-surface missiles which can be released and directed
from aircraft many miles away from the target. These
and other developments will greatly improve the capability
of our strategic forces to overcome enemy defenses and
will extend the effectiveness of our jet bombers farther
into the future, once again giving us more defense per
dollar,

{Continued on following page)
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MIXED FORCES FOR ADDED DETERRENCE

To improve our air defenses, the Air Force is proceeding
as rapidly as possible to develop an effective system of
detecting enemy ballistic missiles using improved radars.

The capabilities of theater forces of the future will
be increased by additional missile strength, The latest
development, in tactical missiles, is the improved version
of the Matador which will ernise at very low altitudes
and thus be very difficult to detect and intercept,

I think it is generally agreed that the United States
must attain an early capability in space, or at the very
least, through political or military means, to see that no
potential enemy controls. it. Air and space are an indi-
visible field of operations; it is quite obvious that we
cannot control the air above us up to twenty miles if
control of space above that alttude iz surrendered to
others. To contemplate one nation owning space and
thereby controlling it is, indeed, an appalling thought.
But this nation must strive to project its strength into
space.

Exploitation and adaptability are attributes peculiar
to man, Ultimately, space will be controlled by man's
presence in space, We have gained much information
from basic research, air/space medical experiments, and
other scientific projects we have conducted. From these
beginnings we now have sufficient knowledge to permit us
to begin to visualize, in realistic terms, the problems of
space control and wvehicles that will take man there.

2 GUESTIONS

Cadet Hall: General Gerhart, what is the edueational
level that you are going to require for your personnel in
the Air Force, let's sav, over the next ten vears? Will
this mean with the increased technology of the weapon
systems that the ROTC and Academy officers will have

a chance to take graduate work before active duty?

Assistant Secretary of the Air Force for Research and De-
velopment since July 1947, Mr. Homer is a natice of
Minnesota and holds a B.S. in aeronautical engineering
from the Unicersity of Minnesota and an M.S. from Prince-
ton. He was commissioned in the Air Corps in 1940 and

ODAY we find the airplane developed to a maturity
Tlhat is consistent with its stature in our present Air

Force. Like a highly inbred line of horses, each gen-
eration is better able to do the job for which it was
specifically designed and possesses less fexibility for per-
forming outside of its intended domain. In guided missiles,
our experience is somewhat more limited, but here, too,
our earlier tendencies were to provide more flexibility in
the unmanned systems, to provide more options in the
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General Gerhart: 1 think that can best be answered by
saying that in all phases of Air Force activity, there is
a great desirability for increased levels. I think the higher
trained people we have, in terms of education, particalarly
in the various scientific fields, the better off the Air Force
in the future will be.

Cadet Redding: Sir, you mentioned that the manned
jet aircraft will be the main force of the Air Force in the
immediate future. Could you hazard an opinion of what
the composition of the Air Foree will be in 19687

General Gerhart: That is calling on the crystal ball real
hard. I ean only say, without stating a specific vear, that
a mix of manned aircraft and missiles seems to be with
us for quite a long time to come. I say this primarily
because, even though the missile may to a degree sup-
plant the present generation of manned bombers, we still
have an interest in platforms that rise higher and higher, A
number of these will undoubtedly be manned; but whether
they will be in very high altitudes, I couldn’t say. As we
know it, the two will be complementary throughout the
period.

From the Floor: Sir, yvou said vou felt air and space
were an indivisible field of operations. Does this mean
that the Air Force, then, should have complete control
over all weapon systems which would be able to go out
into space?

General Gerhart: No. I think that there is plenty of
room in space. That development will be pursued by all
three services, and what the future holds for one service
or more in space is something that can’t be determined at
the present time. I say that air and space are indivisible
as far as the Air Force is concerned because we have al-
ways been interested in platforms. Platforms that frst
started out at a few thousand feet have moved gradually
higher. There is no reason tc stop at 50,000 feet.—Exn
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served in North Africa and in the US during World War
I, In 1944 he was assigned to AMC's Flight Test Section
Engineering Division. After leaving actice duty as a colonel,
he became technical divector of the AF Flight Test Center,
Edwards AFB, Calif., before coming to Washington.

mode of guidance and in the regimes of performance.

Let us take stock specifically of the missile situation.
By far, our largest resource investment in the past few
vears has been in strategic missiles, and this is the one
area in which we do not have a missile operational at
the present time. This undoubtedly occurs because of the
complexity of the technical problems to be solved in order
to provide adeqguate range for the strategic application.
On the other hand, the potential performance appears to be
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so promising as to make the investment well worthwhile.

Let’s consider the elements of a ballistic missile.

The nose cone or reentry body is that portion which
carries the warhead through its ballistic trajectory, with
the objective of intercepting the air surface at the point
of the target after its flight through space, and returning
through the Earth's atmosphere, When the system develop-
ment of the current long-range ballistic missiles was begun,
the nose-cone design and fabrication was recognized as
being one of the most difficult and uncertain of tasks.
In order to assure the availability of a reentry body that
was adequate in providing the warhead protection from
the rigors of extreme temperature and aceeleration varia-
tion, a conservative design approach was adopted. By the
careful integration of a proper aerodynamic shape to
influence rate of temperature change with the necessary
materials to absorb the heat input, a nose cone was
designed, fabricated, and tested. The result is a technical
solution which we are virtually certain will work on
operational missiles, but its very conservatism compromises
certain desirable military features. For example, we would
like to reduce the weight fraction in the current model
that is used for heat protection. Accomplishing this will
mean that a higher percentage of the payload can be
committed to the warhead design or, as an alternative,
the nose-cone weight could be redueced and the range
of the missile significantly increased, Likewise, the selec-
tion of the aerodynamic shape to adjust the rate of Leat
input has a direct influence on the deceleration rates and
therefore the speed of descent through the Earth's atmos-
phere. Now, although the design of the present nose cones
has been established for some time, we have continued
study and experimental work in this area. We are sure
that a more sophisticated reentry body can be designed
to permit the deliverv of larger warheads over longer
distances, with the final portions of the trajectory traversed
at much higher speeds. The missile thus becomes even
more invalnerable to counterattack and has improved
accuracy, since it spends less time exposed to the uncertain
variables of the moving atmosphere. Similarly, the guid-
ance systems of the present generation are subject to
model improvements that will reduce still Further the
already relatively small average errors that are introduced
into them from this source,

Perhaps the major area for significant influence on the
design of second generation ballistic missiles is that of
propulsion. This, of course, is perfectly understandable if
one remembers that in the present generation over ninety-
five percent of the total missile weight is chargeable to
the propulsion svstem, the necessary propellants, and the
tankage. The present propulsion systems are adequate.
Their over-all efficiency in converting energy is moderately
good, the thrust vector control is excellent, and adequate
control of the total impulse to be applied is readily attain-
able. All in all, the propulsion system seems to be well
in hand and fully justifies the confidence with which the
configuration was selected several years ago. There are,
however, some obvious improvements available and a
great deal of experimental work has already been com-
pleted toward capitalizing on them. For one thing, the
oxidizer that is commonly used is liquid oxvgen. Although
this propellant is readily manufactured, it is extremely
cold and highly volatile at normal temperatures and
atmospheric pressures. As a matter of fact, is it somewhat
perishable even when a great deal of care is taken with it
and thus requires constant replenishment. Furthermore,
the extreme temperature creates a maintenance and com-
ponent selection problem for everything it comes in contact
with. It is obvious that the military operability of the
missile could be improved by the use of propellants that
are storable over a long time. A great deal is being done
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in this area with the objective of attaining the best com-
bination of readiness and high-energy content. Very prom-
ising results have been measured in experimental tests.
There are certain problems, however, that are inherent in
any bipropellent liquid-rocket system. For example, a
missile’s performance in terms of maximum range is
severely penalized if the rate of use of the individual
propellants isn't carefully controlled so that they are used
up at precisely the same time, The weight of one of the
propellants that is left after the other has been depleted
might better have been invested in payload, since it was
accelerated to exactly the same velocity that was provided
the warhead.

Furthermore, liquid propellants must have a system
to bring them to the combustion chamber for mixing
and burning. This usually involves auxiliary power sys-
tems, high-capacity pumps, valves, regulators, plumbing,
and all of the ancillary parts that introduce complexity,
increase costs, and reduce reliability and readiness. One
obvious solution, of course, is the use of solid propellants.
Since the earliest davs of the introduction and common
usage of the JATO bottle, we have learned to think of
solid-propellant rocket motors as simple, highly reliable
devices with remarkable repeatability in their perform-
ance. It is, however, perhaps too easy to transpose our
thinking to a belief that the same characteristics are
readily available in solid-rocket motors of any size. We
hope that this indeed can be made to come true, but it
will not happen without a great deal of work, some of
which has already been accomplished. It has only been
in recent years, however, that large solid-rocket grains of
the size and performance that are necessary for long-range
ballistic missiles have been successfully demonstrated. To
be able to say that we have successfully fired an engine
with a total impulse of over five-million-pound seconds
would mark a milestone of progress. This engine would
provide, for example, 100,000 pounds of thrust for a
fifty-second duration.

Of course, there are other problems introduced by the
use of solid propellants. When the propulsion system
selection wis made for the present crop of ballistic mis-
siles, it was recognized that liquid-rocket engines were
the only ones that offered in this time period the necessary
controls, total impulse, and adequate propellant to total
mass ratios. Here also, however, significant advancements
have been made in solid-propellant technology, and
superior systems can now be designed with confidence
in the prerequisite performance plus the added char-
acteristics of improved simplicity to bring low-cost, highly
relinble systems that can be almost instantly ready.

A word of caution. This technical advancement will
take its place alongside of its predecessors, rather than
replace them. The rocket engine using liquid propellants,
either storable or nonstorable, will still have its place in
specific applications, and we have no intention of terminat-
ing our work in this area of development. It is not uncom-
mon today to hear the follow-on missile systems described
in such glowing terms that someone inevitably asks, “Why
should we build the ones that are just nearing operational
status?” This, of course, is a malady that the aireraft indus-
try has sulfered from for vears. The design that is on the
drawing board always looks so much more promising than
the one that is in flight test. Of course, the same reasoning
that applies to aircraft, requiring the best that is actually
available to be deployed in the operational inventory in
order that the force has current deterrent value, also
applies to the missiles. In the case of the ballistic missiles,
however, I would stress one factor. In my home state of
Minnesota, there is a meat-processing firm which uses
as its motto, “We use all parts of the pig but the squeal.”

{Continued on following page)
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To a slightly lesser degree, the same slogan can be applied
to ballistic missiles that have been overtaken by follow-on
developments. When they are ready for replacement, the
Atlases and Titans, Thors, and Jupiters may readily have
their military warheads removed and replaced by astro-
nautical vehicles. One can foresee carrving out a truly
comprehensive program in space with the boosters pro-
vided from the store of second-hand missiles.

Let us turn to some of the work that we have in progress
which bears on the even more distant future than the
next generation of our strategic missiles, We have had
under development, for some time, larger-thrust engines
which will be necessary if we choose to increase greatly
our ability to deliver larger warheads over intercontinental
distances. Perhaps more likely, these rocket engines could
be applied as first-stage boosters for lifting large astro-
mautical svstems out of the earth’s atmosphere. Test cham-
bers have been fired of a size that will permit manifolding
to develop more than one and one-half million pounds
of thrust. There has been initiated, also, a development
that we hope will result in a single combuston chamber
engine with a million pounds of thrust. In the study stage
we have numerous investigations which we hope will
lead to a method of energy conversion that is vastly more
efficient than any that we know how to develop at the
moment. Certainly, one of the possibilities that will receive
a great deal of attention in the next few years and will
undoubtedly be the object of experimental exploration
in space, is the possibility of tapping one or more of the
energy reservoirs that might be stored in space in various
forms by radiations from our sun. A conversion of the
energy represented by photons, random ionized particles,
or free radicals are possibilities being investigated. Of
course, there is another line of development which may
also lead to fruitful results. T speak of the use of nuclear
energy as a possible source of heat for very substantial
improvement in propulsion systems.

General Irvine is Deputy Chief of Staff for Matericl, Hg.
USAF. He receiced his Regular commission in 1926 and
in 1930 went to Wright-Patterson Field where he tcas
assistant chicf of the engineering office. During his service
there he was graduated from the Air Corps Technical

tively easy. They are certainly no more difficult to
manufacture than airplanes of the past, for the very
interesting reason that airplanes and missiles, manned and
unmanned machines, are getting so they look more and
more and more alike. The only difference between the two

AS I look at the production job on missiles, it looks rela-

QUESTIONS

Cadet Scott: Mr. Horner, I wonder what is being done
on the problem of recovering missiles?

Mr. Horner: For aerodynamic missiles, of course, the
problem is not too difficult. We use generally the same
techniques of automatic control we use in manned air-
eraft, with a little more sophistication, a little more insur-
ance, For ballistic missiles, recovering the entire missile
is out of the question. If you try to design a recovery
system, I am sure it would so complicate things that you
would never get the missile designed.

For analysis data, it is sometimes desirable to recover
some portions of the missile. This can be done and has
been done. The over-all concept, however, of missile test
revolves around a practice of doing the utmost amount of
testing on the ground to insure the very best reliability
of each component.

From the Press: Mr. Homer, could you say whether
the development of the very high thrust engine you men-
tioned is centralized in the Defense Department or the
Air Force, or where?

Mr. Horner: The Air Force is proceeding on an author-
ized program. This development has been under way for
something over two years, starting with the usual eyele
of study and experimental work. The chambers have
been fired. It is a process of system engineering, system
integration at the moment. We have at the present time
no specific adaptation for it. This is a part of our program.

From the Floor: Is the Air Force developing any new
aerodynamic missiles or planning on replacing the ont-
moded presently developed missiles? I am speaking specif-
ically of the Matador and the Regulus 11,

Mr. Hommer: In the specific area in which you are
speaking, we do not have at the present time any systems
development for aerodynamic vehicles for that follow-up.
We do have in our over-all program some aerodynamic
vehicles under development.—Exp
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School and the Air Corps Engineering School. In World
War Il he served in numerous supply and maintenance
posts both in Washington and in the Pacific. He has serced
as Deputy Chief of Staff, FEAF; Chief of Special Projects,
SAC; and Deputy Commander for Weapon Systems, AMC,

is that for certain specific operations where you don’t need
the judgment factor, you can leave the man out, particu-
larly during the period where you are learning how to
make the thing work, After you get into the area where
judgment is required, you put the man back in. This is
what we are very busily doing in the Air Force.

AlR FORCE Mogozine = April 1958



I would like to recognize some of the accomplishments
made during the last year. However, we must agree that
what we have done in the last vear represents only the first
feeble steps of the severe transition, not only in hardware,
but of the very psychology of our people. The missiles be-
ing developed now are to satisfv—as best we can—today’s
requirements. They fall far short of what we envision as
necessary in the future,

This means that our scientists and engineers, in and out
of the aircraft industry, have got to do more in the next
five yvears than they did in the past fiftv. This is not at all
unreasonable because the rate of inerease of knowledge of
this country is no longer an arithmetical progression. It is
a geometric increase. We need to recognize this fact.
Since the major portion of the production engineer’s task
Falls or industry, this means that our people, our plants,
and our Factories must move toward betier methads. tool-
ing, and technigques at a far greater rate than they have
in the past.

Let’s examine a very controversial management tool, a
tool liked by the people who got the last contract, disliked
intensely by those who didn’t—the weapon system concept.
This is the tool we have found necessary to streamline pro-
duction and development procedures and the severe tran-
sition between them and real operations.

We use this to establish what we eall concurrent progress
on a broad front, concurrent planning and implementation,
implementation not only of the design engineering, but of
the test facilities themselves. This in the missile area is a
tremendous  undertuking, the base operating facilities—
ground-handling and ground-support equipment, the very
complicated establishment needed to store and control the
missiles, and fnally and most important, thorough training
of persounel.

Under this procedure, I think as most of vou know, the
prime contractor has the job of over-all design of a weapon
svstem, fabrication of the main structure that we still eall
the airframe in missiles, and subecontracting a great pro-
portion of the .*;lﬂ]:.'}'?;!r:lmt anl components, and in the end,
like in the aireraft business, the final assembly and testing
that s required. Generally speaking, he has the total re-
sponsibility for delivery to the using agency of a fully
operational weapon system, He works in eollaboration
with an Air Foree project office. Probably the most out-
standing example is the Air Force Ballistic Missile Divi-
sion, with offices at Inglewood, Calif,

We have applied this svstem to the creation of the Dis-
tant Early Warning line, and the Semi-Automatic Ground
Environment of our air defense system for its control of
aircraft and missiles. We are applving the same techniques
to the Air Force air defense responsibilities in connection
with bhallistic missile detection, early warning, and track-
ing: In this organization, we have established the special
projects office for ballistic missiles. We have a three-headed
entity, development management for ARDC, production
and contract administration for AMC, and operational
planning for our Strategic Air Command.

This erganization, with the prime contractor, selects as-
sociate contractors. We give the so-called prime contrac-
tor, as we did in the aircraft business. the primary job of
putting all the pieces together into the final product, inte-
grating their operation, assuring a high degree of quality
cantrol in the work done by him and others for him, the
changes necessary for configuration compatibility and,
muost important in the missile business, a very high degree
of réliability. In the flight-test program, of course. the
prime contractor is responsible for transportation, installa-
tion, checkout, firing, and analysis of the test data.

As our missile technology design and production both
have come of age to merge with our aireraft production
shoulder to shoulder, our major contractors, known in the
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past as air-trained people, are emerging as very capable
ballistic missile weapon svstems managers, with adequate
depth in design and production.

As an indication of improved accomplishments since
1954, in terms of dollars as a measure of progress, by the
end of this calendar yvear, the Air Force will have abli-
gated directly over $200 million, and our contractors will
have added over $120 million from their own corporate
funds. With this kind of investment, we ean be sure of
some pretty good action from our contractors.

In addition, Hight tests and operation Facilities will have
passed $250 million by the end of this vear, with new
operational facilities still in progress.

In development and production planning for ballistic
missiles, we created back in 1953 and 19534 a short cut
which is working very well—a deviation from the past pat-
tern—ta expedite the decision-making process. This method
provides that programs come directly from the project
office at the Ballistic Missile Division through the Air Staff
to the Secretary of the Air Force, and then directly to the
Secretary of Defense for final decision.

This process does not vielate any military procedures
becaunse the directors of the Ballistic Missile Division and
the Ballistic Missiles Office, General Schriever and General
Funk, are also deputy commanders of ARDC and AMC
and are vested with very unusual authority,

In the Air Staff it is our job to assist General Schriever
and General Funk in expediting action. We are their Wash-
ington representatives, their expediters, getting action on
program approval for all aspects of engineering and pro-
duction of missiles, ground-support equipment, test facili-
ties, operational bases, and training of personnel,

In the manufacturing entity, some very radical. forward
steps have been taken to cut engineering and production
man-hours: new and advanced production tooling, ma-
chines that will eut metal of hardness and toughness be-
vond anything we have tackled before; recording devices
operating at temperatures we have pever touched; radi-
cally improved extrusion presses; coupling of numerical
controls to tooling to cut costs and assure accuracy: com-
plex impact and heating devices for testing things like the
nose cone; costly machinery for measuring and impressing
fantastic temperatures and stresses on electronic COmpo-
nents; the tremendous rocket-engine test stands and in-
strumentation that have been built and are ready for the
controlling, measuring, and recording data on power out-
puts of over a million horsepower.

Taking the best pages out of our aireraft production
book, in the missile program we are making our test
vehicles with production tooling, with production tech-
niques. This means that the design engineer has to do
more than draw a picture on the back of an envelope. It
also means that the operational vehicles will be identical
copies of the final test items, that as we go into quantity
production, we don’t have a long delay to do a long series
of first-article testing on the production items that we
would have had to do if we used soft tooling and experi-
mental engineering and manufacturing techniques, Many
people have criticized this procedure. They say we are
cast in conerete, that we can't work in changes without a
lot of red tape. That simply isn't true. The production lines
in our missile manufacturing plants can be altered to new
specifications with little delay becanse of the versatility of
systems such as numerical control, because of the dele-
gation of authority within the Air Force itself,

There is one serious problem. Unlike aircraft, the pro-
duction systems can’t all be test Hown to prove their re-
liability. Very few of them are static tested, at the launch-
ing sites. A few are flown for training of operational crews
in SAC.

(Continued on following page)
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Therefore, we have to design self-tésting equipment into
the missiles themselves, We have to provide quick and
easy accessibility. These things have been done on the
Thor and are in progress on the Atlas. They will be car-
ried through on the Titan, and on the follow-on manned
and unmanned air/space vehicles.

Concurrently with production of the missiles by the
major eontractors, the associates are required to design all
the ground-handling and ground-support equipment re-
lated to their specific subsystems, while the airframe con-
tractors arve responsible for the equipment necessary to
handle the ecomplete missile, such as assembly and eree-
tion rigs and flight-test stands.

Ground-handling and ground-support  equipment are
much more expensive than comparable equipment for
manned aireraft. On our older airplanes, only a small per-
centage of the total cost went into the support of equip-
ment. When the fighter or bomber went up in the air, most
of the dollars went with it. In the missile program, quite
the contrary is true. Take Atlas, Ten Atlas missiles at a
launching site will represent less than bwenty percent of
the total cost of the site and the program. All kinds of
spares for evervthing will be less than ten percent of the
total, But about forty percent of the invested dollars will
be in ground-support equipment. The remaining little over
thirty percent will be in the cost of the technical Facilities.
On the long haul, this proportionate cost of support to the
actual Aghting equipment is a problem.

There are some things we are doing in this area. We
are simplifving and ruggedizing guidanee, using more and
more inertial systems.

The second most important part of our production pic-
ture is that of personnel utilization and training. Actually,
there have been two avenues of accomplishment in this
field. 1 think we are doing a better job in industry and in
service in a4 more productive use of engineers and produc-
tion specialists, and a much more thorough job in the train-
ing of technicians. The organizations of engineering de-
partments have been streamlined in an attempt to reduce
paperwork and to permit more time on the drawing boards,
More and more we are getting intoe the use of electronic
computers, so that our technical specialists can spend their
time in real creation,

On the training side, programs are well under way, at
Air Force technical schools and at our contractors’ plants,
preparing maintenance and operator personnel for the tasks
to be accomplished when the weapon systems are intro-
duced into the operational units.

Altogether, significant accomplishments have been made
on a broad front. More will be done during the rest of this
yvear., But the all-important question is what about the
future?

I have too many people who come to see me and wish
me to hand them a formula for production. One fact is that
the day is gone for building thousands of anything or
where some lucky manufacturer will sit back for five vears
building the same thing. That has been over for quite a
while.

Our development and manufacture of both manned and
unmanned vehicles will call in the future for a greatly im-
proved contract structure. We have changed our system of
management, and we expect to keep on changing it and
improving it. Contracts will in all probability be spread
over a wider list than at present.

This means we will be better able to take care of the
specialization and greater ingenuity and sometimes the
less costly, more conerete tendency available within our
smaller, up-coming companies. All manufacturers in this
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forward-looking game are going to have to be competitive,

Significant progress of very great magnitude has been
made in the last year in the field of design and in the
production area.

The design-to-inventory time evele has been substan-
tially reduced. A lot of very sound people have said that
greater progress has been made in the missile area than
was made in the Manhattan Project, and we have done it
in time of peace. We can thank our great engineering in-
stitutions, as well as our colleges and universities and our
companies for very real contributions.

The production line components that are coming off
seem to be more reliable; a higher degree of compati-
bility among subsystems séems evident. For radically
new and previously untried systems, we are gething sur-
prisingly good results.

However, we are not living in normal conditions today.
In comparison to the rates of progress which the Soviets
are achieving, we are not vet doing as much as we have
to do. The procedures we have been following have to
be speeded up. We are not cutting the time factor fast
enough yet, New ideas, new methods, new attitudes are
absolutely necessary.

I urge every individual connected with industry and
education to help his company, his organization, find and
use better administrative engineering and production
techniques. All persons in Air Foree procurement work,
military and civilian, have repeatedly been directed to
find new and improved methods to reduce decision time
and expedite action, We are delegating more and more
authority to our Air Force people on the spot, with our
contractors. Only by pooling all of our efforts toward
these common goals of a greater rate of progress, can we
assure our national survival.

QUESTIORNS

Cadet Hall: General Irvine, 1 would like vou to com-
pare the Air Force and Army’s technique in developing
a missile, with particular reference to the Jupiter and Thor-
missiles.

General Irvine: [ have nothing but admiration for the
work done by the people that developed the Army Ballistic
Missile Agency. But the Air Force has chosen the course
to not build up within the Air Force a manufacturing
organization. We go to our manufacturers for the solution
of the military missile and its manufacture. We think that
is the best way to do it, right or wrong.

Mr. Davis: Sir, is it possible to change our method of
procurement to allow a company to manufacture what it
has actually devoloped?

General Irvine: Over a long period of time, we have
been going in the direction that you are talking about.
When we make a contract we don’t ask, as we used to
in vears past, for so-called background patents. We do
ask that when we pay a man for production of a consider-
able quantity of an item, that the government shall acquire
the manufacturing rights. But if there are things you
don't like about our procurement law, the redress is with
Congress.

Congress in general feels that its representatives, the
contracting officers, representatives of the government, are
not quite tough enough. But it has been our policy to
protect the little guy against the big one.

I know that no system is foolproof. You ean probablv
cite cases with this sort of thing, where it doesn’t happen.
This is our policy and our intent. I would say that about
ninety-five percent of the time we are able to accomplish
it.—Exp
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Commander of the Air Materiel Commane, General Rawl-
ings ix a native of Minnesota. After receiving his commis-
sion in 1930, he went to Hawaii, later serving at Brooks
Field, Tex., for three years. After various assignments in
matericl, he graduated from the Harcard Graduate School

T IS the miark of the professional that he is able to pierce
the aurn of glamour which so often surrounds some
strikingly different act—such as the suceessful launching

of a satellite or the testing of a new weapon—and focus
upon the total problem of the organization of our tech-
nology, our resources, and our manpower in the national
defense. Logistics, along with its sister functions of re-
search, development, and operations, is part of the total
complex which we call airpower.

The single most important factor which shapes the
nature of ballistic missile logistics is, of course, the thing
which also distinguishes the missile from traditional air-
craft—it is unmanned. We must be forever compensating
for the man who is not there—the human mind and judg-
ment left behind on the ground. The support of manned
aircraft has always been complicated by the necessity for
protecting human physical frailties in an alien atmos-
phere. Now we see the other side of the picture: the mass
and complexity of equinment needed to substitute for that
superb althongh highly vulnerable human mechanism.
Because there is no flving-hour program to call attention
to actual or potential malfunctions, an elaborate checkout
procedure must be developed to uncover them through
periodic “exercising” of the missile. Because there is no
human hand at the controls, ground-support equipment
must be developed to “launch” the missile and start it on
its initial course and, finally, because there is no one to
compensate for even minor functional Failures, reliahility
must be pushed to unbelievable levels.

Ballistic missile logistics are conditioned also by the re-
quirement of instant response. While this is in part a
characteristic of the missile (it is one way in which it
compensates for its immobility) the requirement of instant
response is in reality more a consequence of modern war-
fare itself. Thus we face this same requirement in manned
aircraft. Wherever it is found it places tremendous de-
mands on logistics. When it is combined with the require-
ments mentioned above, arising out of the pilotless nature
of the missile, a truly Formidable logistics problem is
created. And it should be emphasized that it is primarily
a logistics problem. Weapons of this type are not “fought”
in the classic sense. They are only “maintained” and then
“launched”—and maintenance is a logisties function.

The primary problem in missile maintenance is, of
course, reliability. This is all “before the fact,” or preven-
tive maintenance. As such it must cover the whole field of
what might go wrong with an extremely complex mass of
systems and components. If it misses in any particular
essential the missile is dead for all practical purposes—
whether it destrovs itself, misses its target, or simply fails
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of Business Administration in 1939, In 1946 he hecame
Special Assistant to the AMC Commander, later joining
USAF Hq. as Air Comptroller, his post prior to his present
assignment. General Rawlings” presentation was read by his
deputy, Maj. Gen. Kingston E. Tibbetts, at the Conference.

to meet its firing deadline. This requirement for extreme
reliability compounds itself as we move from the total
missile down to major subsystem, to component, to sub-
component, and finally to individual parts and items, Since
the combined reliability of two parts functioning as a
whole is less than the reliability of either, considered by
itself, the obtaining of minimum acceptable fofal missile
reliability imposes a requirement for almost fantastic levels
of confidence for individual parts and subcomponents. This
has led in many eases to the use of “potted” components
in which the individual trunsistors, resistors, condensers,
ete., are installed in a subcomponent in precise adjustment
with one another and then “sealed” in that relationship,
Since any attempt to melt the sealing agent in order to
repair the unit is likely to have adverse effects on reli-
ability, many of these units are designed to be thrown
away rather than repaired.

This requirement for relinbility is one of the factors
which contributes to the second major problem of missile
maintenance, which is the bulk and complexity of ground-
support equipment. This complicated environment will un-
questionably consume more maintenance man-hours than
the missiles themselves, Ground-support equipment includes
evervthing from large shelters and small slings to special
fuel-storage tanks and assorted electronie “brains.” There
we enter the high upkeep area of guidance, control, test,
and checkout electronies. The amount and importance of
this type of equipment probably reaches an apex in a
defensive missile such as the Bomare, which is integrated
into the nationwide SAGE warning system. Bomarc’s oper-
ational test equipment, known as o missile exerciser, checks
out the missile by operating it in roll, vaw, pitch, and longi-
tudinal motions to simulate flight conditions. In twenty
minutes this “hobby horse” puts the missile through tests
that took five months to accomplish in the early stages of
our development program. Bomare checkout equipment
performs 100 tests on the missile—and forty on itself—to
be sure that it is fimetioning properly. The squadron oper-
ations center for a Bomare base gives the operator an elec-
tronie bird's-eve view of the exaect alert status of each
weapon at all launch sites. Having readied the salvo at a
console he can then switch contral to SAGE for firing,

This is the type of equipment that makes ground sup-
port of missiles a problem. With this type of maintenance
responsibility in mind, it seems almost superfluous to men-
tion that our third maintenance problem is people—getting,
training, and keeping qualified manpower,

Moving over to the area of supply, we note some inter-
esting innovations being utilized. The supply fow for bal-

{Continued on following page)
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listic missiles is based on the philosophy of direct move-
ment of items to the operating squadron from contractors
(for peculiar items), From depots (for general supplies),
and from weapon svstems storage sites (for common items).
This supply philosophy substitutes speed of communication
and rapid transportation for the higher stock levels and
pipelines characteristic of manned aireraft support. We
will maintain at the launch sites sufficient stock levels to
effect a complete launch of all missiles, plus the amount
determined to be required for the normal repair evele.
Organizational maintenance, on a go-no-go basis, will be
in the hands of the operating unit. By a process of rapid
transport, new stock will antomaticallv replace items sent
to the repair depot, keeping the stock level constant at all
times.

Electronic data-processing eqnipment will be quite liter-
ally the nerve center of missile logisties, It digests data
from the operational units, disseminates it to the weapon
system storage site, the depot, or the contractor as indi-
cated, and so triggers the airlifted response.

In the area of inventory control, this data-processing
equipment will make possible worldwide accountability;
worldwide control of total assets; antomatic resupply: and
precise, up-to-date accounting data. It will facilitate our
requirements computations, and our budget/buy compu-
tations. It will enable us to balance our stock levels at
optimum points and, through its precision of control, will
minimize the problems of disposal and obsolescence of
materiel. Finally, it will give us consistent, accurate data
for the best and most economical use of all forms of trans-
portation; help us to properly catalog items: and will
enable us to preplan maintenunce sehedules and workloads.

General Anderson is Commander, Air Research and De-
velopment Command. A natice of Greenshoro, N, C., he
was graduated from West Point in 1928 and won  his
wings in 1929, After serving in Hawali and at bases in
the US, he serced with the Air Staff in Washington, later

ETERRENT power is composed of offense and de-
fense in proper balance.
Though many will agree that “the best defense is
a good offense,” they will also agree that an effective de-
fense is necessary to detect and blunt an enemy air offen-
sive by aircraft and missiles.

Taking into consideration our national policy of not
striking until struck, the importance of being able to pre-
vent a surprise enemy attack is paramount, If we are to
prevent a erippling blow, we must have a highly refined
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The extreme time compression employed in moving
these weapons into the inventory is making its effects felt
in the area of supply. The fact that these weapons are
largely unused—some still have not reached the test state—
greatly compounds the difficulty of advance provisioning,
We have no standard of projected flving hours, no prece-
dent of past performance of similar weapons, on which to
base our requirements. How Fast does an Atlas, kept at
constant alert, wear oul? What is the predictable failure
rate of any one of the many black boxes that animate a
Thor? We are collecting these data from test results wher-
ever possible and, after taking into account the prob-
ability of design improvement, are arriving at what we
believe to be the soundest requirements available, Incre-
mental buving and delayed procurement have helped
somewhat to cushion this difficulty.

Traditionally, budget justification has been based upon
the very solid faets of past performance. We have been
able to cite fying hours and draw analogies and compari-
sons between materiel used in the past and that required
for the future. Now we are, in some cases, faced with the
necessity of justifying fund requirements for equipment
not vet in existence. Even our oldest operational missile,
the Matador, has not been in the combat units long enough
to give us a truly definitive basis for sound advance provi-
sioning. We are forced generally in the missile field to
request funding of what appears, by past standards, to be
a pig in a poke. Understandably, the people responsible
for budget allotments move warily in granting such funds.

( There were no questions following General Rawlings’
adedress.)
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COMMAMNDER, AIR RESEARCH AND DEVELOPMENT COMMAND

going to England in 1943 with the Ninth Bomber Com-
mand. In 1945, he became Chicf of Staff, Continental
Air Commuand, later commanding SAC’s Eighth AF. In
1953 he became FEAF's Fifth AF commander in Korea
anl in 1934 returned to Washington as WSEG Director,

early-warning electronies capability to allow us to put our
bombers and missiles into the air and on their way in
retaliation. In the face of an overwhelming and diverse
enemy offensive, we cannot depend upon our defensive
weapon systems—both manned interceptors and guided
missile weapon systems—to achieve perfect defense.

With this concept in mind, it is understandable that the
foundation for a sound air defense is an extensive and
highly integrated svstern of ground-based electronics to

(Continued on page 59)
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Friendly Foe

When a new air defense missile is produced, its “kill
accuracy’’ is theoretical until it is tested against a
realistic target under operational conditions. The new,
supersonic missile target, USAF XQ-4, is one of many
“friendly foes" developed by Radioplane to simulate
various air enemy threats.

Duplicating the performance and radar appearance of a
supersonic, high-altitude bomber, the radar-controlled
X0 iz designed to test the seek-and-kill ability of air
defense svstems and their missiles.

Az major advancements have been made in U S, Armed
Forces air defense weapon systems, Radioplane has
designed and developed targets compatible with the
miszions of these weapons. The XQ-4, for example, not
only imitates invading bombers, but tallies up the score
of hits and misses when fired upon,

Radioplane, the first to produce remotely controlled
target aircraft, maintains dynamic research programs to
seek low-cost solutions for tomorrow’s defense problems.

A Division of £/ Nortlirop Aireraft, Ine.

VAN NUYE, CALIFORNIA, AND EL PASRO, TEXAS




Pneumatic controls

Rotio pressure regulotors
14 types

Differential pressure
regulator
A4 types

AiResearch is the largest
designer and manufacturer of
pneumatic controls for the air-
craft and associated industries.
During the past 10 years more
than 300,000 units have been
produced and are in service.

Systems, Packages and Components for:

Preumatic swilches
10 types

Temperatures of the fluids
(including gas and liquids)
range from —400°F to
+2000°F at pressures to
+6000 psig. The units operate
at any ambient pressure at
ambient temperatures from

Preumatic engine
compuler-canfrallers
& types

—300°F to over +1000°F.
Line diameters range from &
inch to 15 inches.

This equipment is developed
and tested in the finest pneu-
matic facilities in the world.
Your inquiries are invited.

ERGINEERING REFRESENTATIVES: AIRSUPPLY AND AERD EMGINEERING, OFFICES IN MAIOR CITIES

AiResearch Manufacturing Divisions

Los Angeles 45, California + Phoeniz, Arizong

AIRCRAFT, MISSILE, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS



New Aeroproducts Actuator

THE aircraft industry — the military —the airlines—all
have long sought the answer to rapid, dependable

tary and commercial jet aircraft,

0 I 5 0 ks, d t ; 5, / g ﬂ operation of thrust spoilers and thrust reversers for mili-

Now—at last—here it is.

It's

the flight-proved Aeroproducts high-temperature linear

hydraulic actuator. Flying today in supersonic aircraft, this

patented Aeroproducts actuator has proved its rugged

D B

dability in severe tests at ambient temperatures up

to 1000°F.

3 Now in
now makes possible

production, Aeroproducts high-temperature actuators

are available for your own evaluation on the engine-thrust spoiler

—thrust-reverser combination of your choice. Aeroproducts engi-

dependable operation of thrust S

ready to assist you roday with the solution of your

actuator design and application problems on aircraft, engines and
missiles.
For your personal copy of the brochure “Aeroproducts High-Tem-
perature Actuators,” write: Aeroproducts, Box 1047, Dayton 1, Ohio.

spoilers and thrust reversers

Buddding for Today... Deasgning for morow) | ancrarr

Aeroproducts |

Three exclusive design fealures enable
Aeroproducts actuafors fo accomplish what no other
linear hydraulic actuators have yetf achieved:

1. Patented fluid Sow and seal system removes heat rapidly
and continuously—provides positive seal—assures smooth
dependable operation at ambient temperatures to 1000°F.

2. Patented synchronization system permits multipoint instal-
lation—smooth, even application of power. Distribution of
load over entire circumference eliminates heavy mounting
pads—permits use of lighter sections.

& Patented self-locking feature automatically holds reverser
or spoiler in fixed position on demand or in the event of
power failure.

ALLIBON DIVISION OF GENERAL MOTORS « DAYTON, OHIO
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warn us at the earliest instant that an enemy attack has
been launched. Operating within this electronie environ-
ment will be the most advanced weapon svstems which we
can devise=bath manned and wvnmanned.

As we look to the Future we see the need for longer-
range manned interceptors of even greater speed and
armed with nuelear-warhead, guided, aircraft rockets. The
technological progress of the past decade has given both
the Soviets and the United States a new potentialitv for
air offense—the ballistic missile. The frst reaction to these
so-called ultimate weapons was that they would be invin-
eible—that they could not be intercepted and destroved.
As has been the case in history, however, a new concept
of offense brings forth a vew concept of defense—in this
case, the concept of the antiballistic missile. An antibal-
listic missile ean be developed—but actually the missile it-
self is the lesser of the technical problems facing us, The
electronics ground environment is the more critical prob-
lem.

Let’s look at this ballistic missile defense problem,

Consider the hact that an intercontinental ballistic mis-
sile, luunched from a point about 5,000 miles away, will
hit this country in a matter of about thirty minutes, Let
us assume that we want at least fifteen minutes” warning,
This means that we will need detection and identification
of the enemy missile at 4 range of 2,500 miles. Further-
maore, since the enemy may lawnch missiles from many
directions and over trajectories of varving altitudes and
ranges—including the close-in launching of missiles from
submitrings—the original problem of detection and destrue-
tion of one ICBM is greatly compounded.

Since each ballistic missile. may be ecarrving thermo-
nuclear weapons of high yield, we must strive for a “per-
feet” defense. TE we shoot down s many as four out of five
missiles directed at o certain target, which will be quite a
technological and operational Feat, the target will still be
destroved.

The capability of intereept is based upon the aequisi-
tion of target information which pinpoints the enemy mis-
sile in three dimensions in space and a computing svstem
which predicts its trajectory so that the countermissile, as
part of an integrated automatic electronics defense system,
can be launched and controlled to a predicted point of
intercept,

With this problem, it is obvious that the first considera-
tion in being able to design 4 eounterweapon is the data-
gathering and control syvstem, Having this, or an idea of
what it will be, we can then proceed to the design of the
counterweapon itself. The conceptual approach to the bal-
listic missile defense problem has been electronic in nature.

Ome of the important radars used to advance our knowl-
edge about large ground-based detection equipment iz the
FP5-17. This radar, with an autenna 178 feet high and
110 feet across, has been quite important in obtaining
experience and knowledge with high-power components.
This knowledge, coupled with new technigues that have
been in study and development in the laboratories of our
ARDC centers and the universities and industry of our Air
Farce-industry team, is providing improved eapabilities
for the future.

Another important development is the Millstone Hill
radar, This is a very large and high-powered long-range
radar developed for the Air Force by the Lincoln Lab of
MIT. Development of the Millstone radar required new
toals and techniques in the design of both the radar and
its associated equipment. Advances were made in trans-
milter power, in ]'.L]‘gt'. antenna and moont mi.:(:h;qtL;if.-_l.'r and
in other types of equipment,
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Specially designed high-power klystrom tubes, eleven
feet in height, provide the transmitting power, These tubes
were an outgrowth of the FPS-17 program and were de-
veloped by the Rome Air Development Center of the Air
Hesearch and Development Command. The antenna sys-
tem consists of a pill".l.hulin‘.' reflector, r_‘jghl_:.'-[nur feet in
diameter, mounted on a conerete and steel tower ninety
feet high. The rotating portion of the antenna structure
weighs ninety tons, With a horizontal rotating capability
of 360 degrees and a vertical elevating capability of ninety
degrees, the antenna can swéep the sky,

These efforts, the FPS-17 and the Millstone Hill radar,
have advanced the state-of-the-art in large ground-based
components for long-range detecon svstems.

Not long ago, Defense Secretary McEloy ordered the
Air Force to proceed as quickly as possible with the de-
velopment and construction of the forward acquisition
radars for an antiballistic missile detection system. Af the
same time he directed the Army to proceed with develop-
ment of the Nike-Zeus antimissile missile. Considering the
close relationship of the countermissile to the detection
system, we must work closely together to ensure the most
effective ballistic missile defense,

It is important that we understand what we are buying
when we buy an antiballistic missile defense. The problems
involved in ballistic missile defense, the ramifications of
detection, discrimination, and interception of ETEMY TTHS-
siles and the complications to be introduced by possible
future glide-type missiles should be understood, Let’s not
make the grave crror of assuming that a perfect defense
will ever be attained.

As the research and development organization of the
Air Force, the Air Research and Development Command
will imn-!t hard to tll'u'Tup electronic components, sub-
systems, and systems to give us a madmum capability in
air defense,

Today we are well advanced in the development of the
Bomarce missile for defense against air-breathing targets,
We will continue efforts for the design of more advanced
weapon svstems essential to our national defense. We shall
earry out these efforts not in competition with, but rather
in cooperation with the other services; and we must not
overlook the responsibilities we have in developing a capa-
bility for defense in the space age against vehicles such as
military satellites. While we wark hard in the present, we
must also think and plan for the future.

QUESTIONS

Cadet Redding: What air-breathing and missile defense
plans and/or Facilities exist in the plans for outside the
United States? Is there a comparable plan for the defense
of Europe?

General Anderson: There are plans to extend from
Alaska, and all over the Pacifie, from Maine, in the United
States, to New Zealand, England, possibly the Azores.
That is all T can sav about this.

From the Press: General Anderson, there has been con-
siderable talk about the evasive eapabilities of future
glide-type missiles. Could vou give us your views on them
in terms of the problems they might present to air defense?
Do you believe that such vehicles would have an important
effect?

General Anderson: I would think that an andience as
intelligent as this one would realize that vou can put aero-
dynamic surfaces on a missile and give it an evasive
capability. It is only prudent to assume that any possi-
ble enemy would think about the same thing—that if we
would think of it, he would, too,—Exp
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Director of Special Weapons in the Office of the Chief of
R&D, US Army, General Daley is a native Washingtonian
weho was graduated from West Point in 1931, A graduate
of the Commuand & General Staff School and the National
War College, he serced with the artillery in Europe during

the Army's reasons for-its belief that we have been so

sucecessful in the ballistic missile field.

First and foremost, 1 should mention the strict adherence
af the Army to the principle of conservation of know-how.
We believe it is essentinl to build on a frm foundation of
what is already developed, what is already tested, what is
alteady known. We believe it is mandatory to concentrate
exclusively on the new objectives of a program or the new
objectives of a firing, and to use to the utmost the hard-
won solutions of previous programs and previous firings.

The Armv Redstone missile has achieved a truly spec-
tacular performance. Test firings have been so successful
that the Department of Defense now comments. that:

“The well-tested Army Redstone missile was successfully
fired vesterday in a routine test.”

This type of reporting is a remarkable tribute to the
reliability achieved in that program. If we consider the
history of the German V-2 program, which was a technical
predecessor of the Redstone, we are reminded that over
3.000 firings were made by the V-2 in order to achieve a
service reliability of something on the order of seventy
percent. The Redstone, with only a tiny fraction of those
firings; has already done better.

We were fortunate to have in Bedstone a proven ballis-
tic missile and one which we could use in a tried, ready-
made test vehicle for Jupiter. Jupiter development has
been vitally assisted by Redstone’s consistent demonstration
of valid guidance concepts which have been used as step-
ping stones to the Jupiter system. Redstone guidance was
madified and improved to retain tried and tested compo-
nents which have been adapted to the new problems of
greater range, reduced warhead weight, and vacuum fight.
Jupiter is built on solid knowledge aequired in hundreds
of previous ballistic missile Brings. .

In the same way within the Jupiter development, we
fire, we analyze, we correct, and then we fire again, This
takes Hime between shots. This careful step-by-step process
has permitted us to fire many Jupiter As, four Jupiter Cs,
and seven Jupiters without a complete failure,

The Redstone missile system is now in production at
Chrysler Corporation’s plant in Detroit, Mich. This same
organization has now come “on stream” in the Jupiter pro-
duction program. So intimate is the relationship between
these missiles that in the puidance, the control, the elec-
trical networkings, for example, many of the components
are completely interchangeable, and workmen working on

&0

I WOULD like to talk to you for & moment on some of
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World War 1, In 1947, he was assigned to the Army Gen-
eral Staff, and in 1949 became Chief of the International
Branch, General Staff, Plans and Operations Division. He
was Second Infantry Division artillery commander in Korea.
He has taught at West Point and National War College.

these components do not know whether they are producing
eomponents for Redstone or components for Jupiter. Every
Redstone success is a Jupiter success. Jupiter is based on
past proven performance,

In this connection, let us review the historv of the V-2,

You will recall that missiles were thrown by the thou-
sands from Dutch soil against London and Antwerp. This
was at a time when the Allies had complete control of the
area, and vet no V-2 launching was ever thwarted.

Why not? German Army mobile teams were able to
move into any convenient Duteh wvillage or grove, set up
and fire a group of three missiles, and move out within a
period of a few hours, In this action they handled thou-
sands of tons of liquid oxyvgen in this process, despite Allied
bombing.

The only complete failures in the program were the
massive fixed concrete bunkers with their missile-launching
pads. These pads, built by Adolf Hitler against the best
advice of his military commanders, proved uscless,

The Jupiter was eonceived and designed as a mobile
svstern, It has features incorporated in its guidance system,
in its erector, and in its ].Juuuhing apparatus, whieh permit
rapid movement.

Jupiter also has what I choose to call “political mobility.”
If you can move in and set up without months of negotia-
tion and without months of conerete construction, vou can
base vour missiles anywhere, and move them anywhere,

I would like to turn now to the question of the Jupiter
production. In this connection, let’s examine what we mean
by missile production. Is it possible to have missile pro-
duction before you have a missile with a demonstrated
capacity to deliver a usable warhead to a selected target?

In my opinion, it is an oversimplification to equate mis-
sile production with ballistic shell or airfraome production.
Let us consider the components of a missile—the major
ones. We have first a structure, a ballistic shell. or call it an
airframe. This shell is principally the propellant tankage
or the enclosure for this tankage.

Next we have a guidance and control system. Then we
have a propulsion system, the rocket engine and its ancil-
lary equipment, Fourth, we have a delivery element capa-
ble of protecting the payvload, and last, we have the adap-
tion kit to mate the missile to its warhead,

Now, you don’t have a useful missile in production until
vou have successfully demonstruted the operation of not
one, not two, not three, but all five of these elements. Our

(Continued on page 63)
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... must be accurate ... must be reliable

These Qualities are the Standard for
Engineering and Production at Daystrom
Instrument.

Qur engineers and production specialists working together as a hard-hitting
team have established an outstanding performance record in the manufacture
of Radar Antenna Pedestals and related intelligence equipment. We have the

necessary machine tools and other facilities to get the job done on a prototype
or volume production basis.
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THE ARMY'S BALLISTIC MISSILE PROGRAM

production planning is based on producing tactical missiles,
and is phased to coincide with the progress of our develop-
ment.

The Jupiter missile is a product of an Army-industry
team. The Army Ballistic Missile Agency has a prime re-
sponsibility for development of the missile svstem. The
industry team includes the Chrysler Corporation as the
prime svstems supply contractor, with Ford Instrument
Division of Sperry Rand Corporation providing the guid-
ance package, North American Aviation as an engine sup-
plier, Coodyear Airéraft for the nose cones, and govern-
ment agencies for the pavload and the adaption kits.

Chrysler Corporation is manufacturing the ballistic shells
or airframes in the Michigan missile plant. Chrysler is also
performing the assembly and system-testing functions
which are so vital to the successful operation of any missile
system.

Let me return to the subject of my original discussion:
know-how and reliability., There is more to a successful
missile program than research, development, fabrication,
and assembly. There is the art of producing relinble missile
systems. Like any art, it draws on experience and more
experience, to determine the techniques and practices which
will vield suceessful results. Conservation of know-how in
this art is as important as conservation of know-how in the
parent science. The wise man will not lightly ignore a sys-
tem which consistently vields successful results.

In October of 1957 1 recommended that the Jupiter
missile be selected as the sole land-based, intermediate-
range ballistic missile. 1 was convinced at that time—and
I am still=that Jupiter was the best intermediate-range
ballistic missile available to this country.

About the end of November, on reconsideration, I de-
cided that the absolute assurance of a successful system

Missiles

As Director of Special Projects, Bureau of Ordnance, US
Nacy, Admiral Raborn has responsibility for the Polaris
program, An Annapolis graduate who received his naval
doiator's wings in 1934, he has served on battleships, de-
stroyers, and carriers. In World War [, he was executive

mous with the naval operation, and indeed it is.

The submarine, married to a missile that approaches
a range of about 1,500 miles, provides a rather tremendous
effort because the sea areas outflank all land masses.
If you examine a globe, vou will find that from some
1,500 miles vou can hit any significant area on this globe,
And, of eourse, sea-launch points, capable of being

TIE NAVY would like to think that mobility is synonv-
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and the benefits from two approaches were so great that
this country was justified in supporting at least one alter-
native program. I then recommended to my superiors, and
have since supported. the two-pronged approach now being
made. I think this country is well advised to produce both
the Jupiter and the Thor,

QUESTIONS

Cadet Hall: General Daley, do vou think the Jupiter
missile control should be with the United States Air Foree?

General Daley: For a long while I advocated to the best
of my ability the assignment of the Jupiter missile to the
Army. However, 1 was brought up in a school where you
don't have to like decisions as long as you abide by them.
I recognize the decision.

Cadet Redding: You suggest the idea that in part vour
program is successful because of prior fourteen or ffteen
vears' experience. Does not what has been done in the past
tend to make Jupiter final, with future missile designs un-
necessary?

I realize this type of planning enables long production
runs but are long production runs desirable? And could
vou give us an idea within security regulations of how long
it takes to move a Jupiter firing unit two hundred miles
over average terrain and fire the missile, from the time the
order is given?

General Daley: Within security restrictions, taking the
last one first, a great deal less than the daylight hours of
the day. That is about as close as I want to define it.

In any development program, you can provide for two
or three, or possibly four, years to develop a usable weap-
on. You then must produce some weapons in order to make
the development worthwhile, Otherwise you have wasted
your investment.—Exp

THE NAVY’S
BALLISTIC MISSILE PROGRAM

Rear Adm. William F. Raborn, Jr.

DIRECTOR OF SPECIAL PROJECTS,
BUREAU OF ORDMANCE, US NAYY

officer of the USS Hancock. From 1949-50 he was in the
Bureau of Ordnance’s Research and Decelopment section
for guided missiles. From 1952-54 he was Deputy Direc-
tor, Navy Guided Missile Pivision. In 1955 he became
first director of the Navy's flect ballistic missile program.

shifted around, make it most difficult for the enemy.
For instance, if you have fixed launching sites, the
general direction from which vour attack could be expected
is known to the enemy, and the problem of antimissile
missiles or other defenses becomes a little easier for them,
The factor of deterrence in Polaris is strong. Some of
the factors of its good deterrence are the rapidity of
{Continued on page 67)
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NOW FLYING! THE NEW
MULTI-MISSION
LOCKHEED

JETSTAR

Fast, economical to operate,
and reliable, the new Lockheed
JETSTAR has built-in flexibility
of interior design which gives
rhf bﬂ.ﬂic IU-P:IESC[]gCI VEISiDIl
the capability of pcrfnrming
many different Jet Age military

missions.

1. Navigator-Bombardier trainer: The

JETSTAR provides top-off training for
students in an aircraft approximatng
the speeds and altitudes of the oper-
ational jet aircraft in which they will
serve after training.

2. Electronics countermeasiires trafner:

The jersTAR can carry all the com-
plex electronics gear required for
all-weather missions so necessary for
training ground and airborne radar



and communications personnel
against enemy jamming techniques.

3. Ainways and Air Communications

systems; The jerstar flics “over the
weather” at altitudes and speeds
comparable to tomorrow's jet
bombers and jet transports to check
adequacy of navigational aids,

4. High-priority cargo carricr: The
JETSTAR Can carry up to 4,000 pounds
of urgently needed supplics and
equipment to distant bases at Jet
Age speeds. Completely pressurized
and air-condidoned, the JETSTAR is
ideal for acro-medical usage.

5. High-priority personnel transport:

The jersTaR can carry 10 decision-
making officers (and crew of two)
to their destination, at cruise speeds
of better than 500 knots. High-den-
sity configuration: 22 passengers,

],1I s Crew.

The new Lockheed jeTsTAR is
available with 2 or 4 engines (basic
airplane contains provisions for
quick engine convertibility). The
JETSTAR has the rugged stamina and
casy maintainability designed intoall
Lockheed planes. These qualities m-

LOCKHEED means leadership

sure long life and maximum utiliza-
tion—dollar-stretching qualities that
are more important today in mili-
tary aircraft than ever before.

Lockheed Aircraft Corporation
GEORGIA DIVISION Marierta, Georgia




The General Motors Matched Power Team
of Allison Prop-Jet Engines

and Aeroproducts Turbo-Propellers
Brings Flight-Proved Jet-Age Power

to Airlines of the World

in The New Lockheed Electra

ELEVEN AIRLINES CHOOSE ALLISON PROP-JET POWER. The flexibility of Allison Prop-Jet power
enables the Lockheed Electra to solve major problems facing the airline transportation industry—bring-
ing jet-age speeds and comfort to medium- and short-range flights economically. These flights make up
more than 90% of all air travel. The Electra, with its four Allison Prop-Jet engines and Aeroproducts
Turbe-propellers developing a total of 15,000 horsepower, can operate from existing airports quierly and
efficiently under present air traffic control patterns. Electra purchases totaling $300,000,000 have been
placed by 11 world airlines—a demonstration of their confidence in the ability of this luxurious airliner to
fulfill its mission for air travelers everywhere.




THE NAVY'S BALLISTIC MISSILE PROGRAM

retaliation and the inevitability of retaliation. I think these
two factors are certainly embodied in the Polaris.

Thus, using the “best medium of concealment,” which
I believe is the ocean, the inevitability of retaliation is
certainly present in the minds of any prospective enemy.
Unless he were sure he could knock out these launching
sites, he would have to expect to be hit in return,

The mere fact that he does not know where sea-launch
sites are will serve possibly as more of a deterrent, Other-
wise he might take a caleulated risk and try to knock them
out in a surprise attack.

Rapidity of retaliation is distinetly involved in the solid-
propellant motor which the Polaris would have. A Polaris
on station, with its gyros turming, has quite a small reac-
tion time. This rapidity is a real factor in deterrence,

Another thing the Polaris svstem could do for us is draw
away from a vital land area the fury of the enemy’s attack.

The cost of this system is not cheap. | am continually
asked, "Do you have enough money?™ A lot of people
say we have a blank check, but we have to exercise
judgment. We try to do this job in a conservative and yet
an efficient manner, but the cost of the submarine is high.

One of the things I want to stress is the fact that the
cost of the submarine is amortized over the useful life
of the submarine of some fifteen to twenty vears, and as
improvements in missiles come along, they can cerlainly
be fired from the submarine,

Mass-destruction weapons are not a panacea for all
our ills, and I would like to put Polaris right in the
middle, That is my personal view and I put all other
mass-destruction weapons in the same category. From a
military point of view I think we should have only a fair
proportion of strategic Air Force, of SACs, the land-based
IRBMs, and the complete ballistic missile, but we should
not have an inordinate amount because if we do we will
not have enough money for the conventional-type weapons.

We have to have carriers, of course, for antisubmarine

Missiles

A native of Germany, General Schriever, Commander of
the Ballistic Missile Division, ARDC, came to the US in
1917. He was graduated from Texas ALM College in
1931 with a B.S. in engincering, and earned his M.S. in
1942 at Stanford. He won his wings in 1933, later reverted

agement philosophy that guides the Ballistic Missile
Division is designed to provide operationally capable
intercontinental and intermediate-range ballistic missiles at
the earliest possible date,
First, a brief review of how the Air Force ballistic mis-
sile program began. As vou know, the Air Force first
became interested in strategic ballistic missiles in 1946

T HE organizational structure and the integrated man-
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warfare, and who among us says that we don’t have
to be worried about antisubmarine warfare? A carrier is
a splendid weapon for that,

In conclusion, may I say that we have a lot of promise,
a lot of dedication, and I think we have come a long
way in a short time. The only thing I really fear is over-
optimism.

QUESTIONS

Cadet Hall: Admiral, is the Navy considering using the
Polaris and any other of its ballistic missiles which it will
develop in the future for any peacetime uses such as
weather-sounding rockets, or for launching satellites?

Admiral Raborn: My job is to get a Polaris missile sub-
marine weapon on the road as soon as we can. [ have no
other responsibility and [ am quite satisfed that what 1
have is adequate to keep me busy. 1 know of no plans to
use Polaris for sounding rockets at this time,

From the Floor: Admiral, is the Navy going to educate
the country as to the submarine threat to our shorelines?

Admiral Raborn: First, let me say I think we are not
doing enough. [ think the countrv is more or less mes-
merized by the space age. We are trying to get into outer
space, and forgetting that the water laps at our seaside
cottage. But the Navy is quite alert to the antisubmarine
problem. This is the one role, I believe, in all three services
that we have exclusively.

From the Floor: What is the Soviet approach on sub-
marine development?

Admiral Raborm: I am afraid I can’t answer for the Rus-
sians except to make this general statement. The Russian
submarine force, 1 believe, is generally known to be a
very aggressive high tyvpe of personnel and vou can ex-
pect a good performance from them. My philosophy in the
Polaris submarine program is that we will build the best
possible compromise, or best possible package in terms of
number and size of missiles.—Exp

THE AIR FORCE’S
BALLISTIC MISSILE PROGRAM

Maj. Gen. Bernard A. Schriever

COMMAMNDER, BALLISTIC MISSILE DIVISION, ARDC

to inactive status. He reentered service in 1938, waz a test
pilot, and served in the Pacific during World War 11. After
the war, he was Chief. Scientific Liaison, DCS/Materiel,
and served in various B G D posts. Before his present BMD
assicnment, he was Assistant to the Commander of ARDC.

when it gave Convair a systems study contract, known as
MX-T74, to investigate possible approaches to the de-
velopment of long-range ballistic missiles.

Early in 1854, after eight vears of systems-study effort
and some experimentation, the Air Force was able to
begin a full-scale assault on the development of an inter-
continental ballistiec missile. This action was made pos-

{Continued on following page)
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THE AIR FORCE’S BALLISTIC MISSILE PROGRAM

sible largely because of the thermonuclear breakthrough
in 1952-53. In other words, we were energized by tech-
nology and not by intelligence data,

It became apparent that it would be possible to de-
velop a high-yield warhead of sufficiently small size and
weight to permit its incorporation in the nose cone of a
ballistic missile.

With the feasibility assured, the Air Force began by
enlisting the aid of the scientific community to formulate the
optimum approach to early ballistic missile capability. Led
by the late and eminent Professor John von Neumann, a
special committee composed of some twenty of the na-
tion's foremost scientists recommended in 1954 that the
ICBM program be accelerated in order to exploit the new
warhead development. Equally important, the committee
realized that a new concept of management would be
reguired,

The committee recommended that a unique develop-
ment-management organization be established to manage
this effort, to assure proper integration and direction of
government, seientific, and industrial capabilities necessary
to achieve the urgent task. Thus began the team con-
cept for the direction of the Air Force ballistic missile
program and the creation of a unique management pattern
which has enabled us to pursue the development of top
national priority Atlas, Titan, and Thor missile programs
on a very unprecedented time scale.

At the initiation of the accelerated program in 1934
there were only two major contractors, Convair and North
American, in the program. Since then, the Air Force
ballistic missile program has expanded to every part of
our land and into almost every segment of our economy.

First, alternate contractors for airframe, propulsion,
guidance, and nose cone were brought into the Air Force

ballistic missile program from the latter part of 1954 up

to about the middle of 1955. Each of these contractors
draws upon the support of literally thousands of subcon-
tractors and suppliers. The nation’s most learned scien-
tists and research groups are participating.

In manpower, our program has called upon 18,000
scientists, engineers, and other technical experts from the
universities and in industry. Some critics have publicly
called for a Manhattan Project. This project involved the
expenditure of about $2 billion and I assure you that in
scope the Air Force ballistic missile program is consider-
ably larger than was the Manhattan Project.

Our funding has for the past two years involved over a
billion dollars a year. That is roughly $3 million a day. How-
ever, these expenditures have given us an over-all program
leading to and including an initial operational force. In
other words, not just a piece of hardware, but all of the
things that it takes to bring into being an operational
force. Our management structure actually consists of four
elements which operate as an integrated team.

Ballistic Missile Division of ARDC directs the entire
program. The Ballistic Missiles Office of the Air Materiel
Command does all the contracting work for the program
and provides all other AMC logistic support. The Stra-
tegic Air Command is responsible for implementation of
the operational plans and the initial operational force.
The Space Technology Laboratories of the Ramo-Wool-
dridge Corporation have systems engineering responsibility
and provide technical direction of the entire program.

The Air Foree ballistic missile organization is a care-
fully integrated team representing three major commands
with several laison officers of other commands and a
civilian scientific and engineering agency all working to-
gether in one location. This is the unique aspect of our

13
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management team. The team thus provides what we ecall
the crucial element which is defined as follows: The col-
lecting in one place under a flexible organization of a sub-
stantial number of people who are knowledgeable in the
sciences and technologies required, in the requirements
and practices of industry, and in the militarv needs and
procedures connected with using organizations, training
organizations, and logistic organizations.

I might point out that knowledge of the procedures
and organizations having to do with the government is a
very important part in the management problem. Our
unique management concept has enabled us to effectively
pursue many important tasks simultaneously—a necessary
prerequisite for an accelerated program such as ours,
which is involved in extending fromtiers of knowledge,
and at the same time also applying highly developed
phases of the current state of the art to the problem of
achieving operational capability at the earliest possible
date.

To elfectively pursue several major lines of endeavor,
we have developed a management pattern which we call
the concept of concurrency,

I think all of us agree that we are in a race against
time. From the outset our aim has been to compress time,
to beat the clock. Here I would like to say a word about
the aireraft industry and the other companies in our pro-
gram., They have been giving us a tremendous assist,
especially since management has been aware of what is at
stake long before the wave of public awareness engulfed
us as a result of the launchings of the first Sputnik.

I will add here that, from the very start of our pro-
gram, the motivation on the part of industry has been of
the very highest in getting on with this job at the very
maximum rate that we possibly could manage.

Despite encouraging progress, this is no time to relax.
We are engaged in no fits-and-starts, stop-and-go under-
taking. Never in history has the need to keep advancing
in military technology been more important, more press-
ing, and more of a responsibility for the government, for
industry, and for everybody else.

Looking into the space age, I believe perhaps the most
important contribution to the Air Force ballistic missile
program will be found in the broad and solid base which
it has laid for our achievements in astronautics for today
and for the next several years. Fortunately, we are well
advanced in this direction,

The original investments required for preliminary proj-
ects in spaceflight have already been made in our ballistic
missile program, and this includes not only our own, but
those of the other services as well. Your present ICBM
and IRBM booster engines possess a propulsion capacity
important for military and scientific space missions for the
next ten years.

Let us remember that the Thor, Atlas, and Titan are
primarily space vehicles. They travel most of their dis-
tance out of the Earth’s atmosphere in space. They pro-
vide springboards for such follow-on projects as lunar
rockets and manned spaceflight,

In working on the Thor, Atlas, and Titan, our science-
government-industry team has acquired many new types
of knowledge and capabilities that can be the source of
substantial shortcuts to our mastery of astronautics. In-
deed, we must draw upon this backlog of experience.

The Air Force first started serious study on the feasi-
bility of Earth satellites as far back as 1946 when the
RAND Corporation was established in California, first
under Douglas, and then under separate organizations

(Continued on page 71)
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Ground Speed & Drift Angle
Any Time, Anywhere, Any Weather

One look and the pilor KNOWS.
In a glance he reads acmal ground
speed and drife angle,

This vical dara, never before avail-
able, is displayed on the Aight panel
automatically and conrinmouwsly.

The dials "read™ the key unit in
GPL's revolutionary Doppler auto-
navigation systems. Ocher phenom-
enal units in these systems tell where

you arc and how to get where you're
going. The systems operate entirely
without ground aid or celestial fixes,
have proved themselves globally in
millions of operational miles.

GPL’s auto-navigators are the re-
sulet of GPL's harnessing of Doppler-
effect to air navigation—an achieve-
ment comparable in magnitude 1o
the breaking of the sound barrier.

RADAN joins the jet crew

Today’s military and jet-liner crews have an
added member — an 80-pound navigator named
RADAN!*

Guiding the plane with pinpoint precision; tell-
ing the pilot his exact velocity second by second;
working automatically, continuously, without fatigue
— RADAN takes a big load off the rest of the crew.
More important, it aids immeasurably in the success-
ful completion of military missions.

RADAN navigators are members of the famed
GPL family of Doppler systems developed in conjune-
tion with the USAF (WADC). GPL auto-navigators
have literally revolutionized flight. They are the only

*Trademark

self-contained systems in the world proved over mil-
lions of operational miles.

Recent release of RADAN Systems for civilian
use now makes their benefits available to evervone.
RADAN saves time and precious fuel for the air lines,
provides a priceless margin of safety for all.

GPL-

GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, M. Y.

ENGINEERS — GPL achievements have opened up some unusual research and development oppertunities. Send resumé to Personnel Manager,




A Small Heart
For a Big Voodoo... 7

Record-breaking plane carries compact,
reliable Denison varicble delivery pump.

Deep inside the record-breaking MeDonnell
Voodoo is a tiny heart pumping enormous
hydraulic pressures—the Denison variable
delivery pump. So small, it will fit in your

hand. 8o powerful, it will supply in a matter
of milliseconds the amount of oil required

at 3000 psi to give life to landing gear,
flaps, control surfaces on this supersonic
plane. So reliable, it was selected for the
new Voodoo, holder of three eross-country
records—Los Angeles to New York, New
York to Los Angeles, and round trip coast
to coast—and the Thompson Trophy!

High power-to-weight ratio
High efficiency

Quuick response

Excellent suction characteristics
Reliable

Easy maintenance

APBYV serics: & gpm al 1500 rpm,
2750 rpm normal, L500 rpm mazimum,
2000 pei, approcimalely 1415 The.

KELLOGG DIVISION, rocHesTer, NEW YORK, U5 A

lic pumps, surge damping walves for the aircraft industey
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doing scientific and evaluation work for the Air Force.

These studies continued until about 1953 when RAND
recommended to the Air Force that technology had
reached such a state that the orbiting of a reconnaissance
satellite was entirely feasible. Three years ago, in 1955,
a contract for components development was awarded to

Missiles

Colonel Jacobson, USAF Project Officer for the Thor, is
a graduate of Howard College, Birmingham, Ala., and the
Command & General -Staff School and the Air Tactical
School. He also holds an M.S. from Massachusetts Insti-
tute of Technology. He participated in the air war in the

ceived, it was necessary for the Air Force to add

but a single contractor in order to produce this
system, The nose cone is identical with the nose cone
utilized in the ICBM. The booster engine is one-half of the
booster package of the Atlas engine. The guidance system
used was taken directly from the ICBM program, Accord-
ingly, we needed the one new contractor, and to it was
assigned responsibility for the airframe development and
integration of the Thor weapon system.

Let me tell you very briefly what our Thor require-
ment was, The requirement for all of these ballistic missile
programs was to provide an operational capability in the
shortest possible period. In the case of Thor, this meant a
1,500-mile missile that is constantly ready—not sometimes,
but all the time, twenty-four hours a day, seven days a week,
with a fast reaction capability, with the ability to salvo all
missiles within the theater at the same time. The Thor
is the only ballistic missile system with this capability. The
Thor is the only ballistic missile system, IRBM system,
fully responsive to the Air Force’s operational require-
ments. And we will have, in less than three years from the
incepton of the program, operational squadrons in the
field.

First, we needed a well engineered system whose re-
liahility had been established by testing. That is the status
the Thor is rapidly taking, and when we talk about the
system, we refer not only to the missile but to all of the
ground-support equipment required to support it, the peo-
ple, the training Facilities; and the training management.

Secondly, provisions for manufacturing and deploying
the weapon system in proper quantities were needed. In
Thor's case, this has been provided from its inception, All
missiles, and not only missile airframes but nose cones and
propulsion units, have been built on production tooling
from the start. We have utilized production inspection
methods, production techniques, and production testing
thronghout. This places us in a position where we can

WHEN the Thor IRBM weapon system was first con-
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the Lockheed Aircraft Company. At the same time, man-
agement of this new weapon system was placed under
the supervision of the Ballistic Missile Division. This
satellite will be heavier than the combined weights of all
the Earth satellites thus far orbited, and it is well ad-
vanced in development.—Exp

THOR IRBM
WEAPON SYSTEM

Lt. Col. Richard K. Jacobson

THOR PROJECT OFFICER, BMD

ETO in World War II. Recalled to actice service in 1948,
he was an instructor at the Air Tactical School, and in 1952
became project officer in the Guided Missiles Branch at
the AF Special Weapons Center. He helped plan AEC
military projects before taking his present post in 1957.

rapidly expand from the R&D into the fully operational
state.

In doing this we have provided an industrial base which
would allow for a much greater rate of production and
operational deployment than is currently directed.

Third and last of these key elements, training programs
must be planned that will assure that well trained person-
nel will accompany the weapon system when it is deployed
for operational use. Operating personnel are being trained
at this time. They will be ready in time to meet the di-
rected emplovment dates,

When we talk of a missile system or a weapon system,
over two-thirds of the doellar cost and two-thirds of the
engineering effort required to put the squadron in the
feld have to do with its ground-support equipment. This
applies to all of the programs.

Thor is being designed to operate in any fashion with
such technical flexibility., The equipment being designed
is, from the ready state, completely automatic. We push
a button to start the sequence, and from then on the
sequence continues to operate. We do need personnel
who are there to give it the sign to stop. It is roughly
one man per missile per launching.

The missile is erected on the operational transporter
erector that is used to get missiles from point to point and
is also used to erect the missile for its operational launch-
ing. When the missile is erect, its foel is put in. At this
point the clamshell arms open up, and the transport erec-
tor comes away. The missile is designed to be able to stand
erect in winds up to ninety knots and able to be launched
in winds up to sixty knots. That is quite an operational
requirement.

The tests of Thor in Florida have developed more
rapidly than anticipated, and they have revealed no funda-
mental design error. The last four flights in a row have
demonstrated very successfully the operation of the air-
frame, propulsion system, and automatic control, showing
a very high reliability for this system.—Exop

n




USAF Project Officer for the Atlas, Colonel Glasser is a
Cornell graduate and holds an M.5. from Ohio State Uni-
versity, He has serced as a radar officer in the Signal
Corps, ag Chief of the Radar Branch, Continental Air Force,
and as Chief of the Electronic Branch of the Armed Forces

gram entered an important fight-test phase with the

launching of Atlas and Thor missiles. The Atlas Right-
test program is progressing well and will continue with
progressive  sophisticitions in equipment and function
throughout the remainder of the R&D program.

Flight testing represents the approximate midpoint of
our portion of the ballistic missile program. It provides
a bridge between initial research and development and
the ultimate operational capability, Strictly speaking, each
fight test is designed to prove out a limited number of
specific objectives. As the flight-test program progresses,
the objectives will be moved eventually to include the
total operational system.

If we consider that in World War II the Cermans
required 3,000 V-2 flight tests to produce a crude though
effective operational missile, it becomes obvious that this
approach would not have been practical for us in a eold
war situation, in terms of time, energy, money, and the
other required resources. The Air Force ballistic missile
approach to testing is unique, compared with any similar
undertaking of such magnitude. Our test philosophy is
a major influence in the practical challenge of condensing
time. To obtain an operational capability at the earliest
possible date, we couldn’t afford to follow the normal
sequence of evolving developments such as we had known
in the past.

From the outset, the contributions of industry have
been integrated with the effort required of a large number
of federal agencies, ranging from the Atomic Energy
Commission down to the Coast and Geodetic Survey of the
Department of Commerce. With so much activity gener-
ated along such a broad front and with responsibilities
required to carry out the program under added pressures
of the highest national priority, the management and
supervision of the program had to follow a scientifically
engineered and disciplined procedure.

We visualize our testing activity as a pyramid, It is a
complete figure encompassing all of the effort in this
program. For all the initial phases of production, the
pyramid must have a broader base than the apex. The
apex, sometimes spoken of as the wvisual portion of the
iceberg sticking above the surface, must be supported
by a strong undergirding at the lowest level; moving on to
assemblies and to small components and again to testing;
moving on into subsystems such as the component guidance
and so forth, again eliminating all possible sources of error
before committing the subsystem to a complete integrated

0"-'Eﬂ a year ago the Air Force ballistic missile pro-
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ATLAS ICBM
| WEAPON SYSTEM

Col. Otto J. Glasser

ATLAS PROJECT OFFICER, BMD

Special Weapons Project. He is a veteran of three years
in the Directorate of Research and Development, Hy.
USAF, as Chief of the Munitions Branch. He was also Air
Force member on the RDB Committee on Chemical War-
fare and serced on the Committee on Biological Warfare.

missile; testing a captive stage, holding a complete missile
down on a captive stand, firing up, checking it out,
eliminating, so far as can be done in a limited environ-
ment, all possible sources of error, Then and only then
can we proceed on to flight testing. The testing must be
accomplished at the lowest possible level so that at any
point in time you have eliminating, insofar as possible, any
sources of error.

In the beginning, with Atlas, we used what meager
data was available. We speculated about the behavior of
major subsystems; at the same time general formulas
began to take shape. As our practical experience gave
substance to general speculation, we put hard facts into
the computer. Beginning with the small components, it
appeared that our demands were feasible and such items
could measure up to the unprecedented requirements.
Backyard testing at company-located facilities gave further
proof they were on the right track. Early in the Atlas
program, it was apparent that the testing philosophy
established for the BMD was sound,

To meet challenging extensions in the state of the missile
art, Atlas guidance contractors—General Electric Company
and the Burroughs Corporation—immediately devised new
testing equipment and mutual compatibility checks in
their joint development of a unique radio-tracking and
guidance system. Various manufacturing procedures also
had to be constantly tested. Continued effort must be
made in every area that can possibly vield improvement.

But there are practical limits to what can be learned
from testing at any given stage, We know that the inter-
acton of two independently developed subsystems may
produce a result that has not been anticipated. For this
reason, hardware is combined as soon as feasible, and
the assembly is then subjected to suitable performance
tests,

At Santa Susana, Calif., Atlas engines are run through
exhaustive performance tests, designed to meet demands
far in excess of those expected in an operational flight.
Again, valuable data is obtained to guide us in future,
ever more dynamic progress.

As time is our most precious commaodity, unusual pro-
gram efforts were concentrated on those areas where we
had the least knowledge. Getting a nose cone back into
the Earth's atmosphere proved to be a major challenge.
Many experimental shapes were designed and tested in
supersonic wind tunnels, under conditions simulating ac-
tual reentry.

{Continued on page 74)
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CAPABILITIES ... Manpower, Tools and Experience

Rugged and Right...Will Travel Anywhere

BIG aircraft performance with small aircraft land-
ing field capabilities — these factors make the
Beecheraft L-23D the finest in Army Aviation!
This new Beecheraft is sate too. With the pro-
pellers, engines, and low-wing structure “running
interference” for the oceupants in case of a forced
landing, there is only 4% per cent of the weight
of the airplane above and behind them!

Thirty-four inches of ground clearance make the
L-23D one of the best operating planes in and out
of small fields. Also, there's the avallabllity fac-
tor. The L-23D has the lowest “down time” of any
airplane in its field. In other words, it's designed
and bullt to be useful!

Beech Builds: U 5 Movy T-34 = USAFT-34 = US Army L-23

The L-23D is just one of four different types of
airplanes now being produced at Beecheraft.
Other projects include advanced research and
development into the fields of missiles and target
aircraft; engineering test programs on aircraft
emergency escape systems; and classified projects
in the advanced fields of aerodynamics, eryogenics,
thermodynamics, and aircraft range extension.

To put Beechcraft's capabilities to work to solve
your research, development, or production prob-
lems, telephone or write the Contract Adminis-
tration Division today.

eechcraft

BEECH AIRCRAFT CORFORATION = WICHITA, KANSAS, U.5.A.

Bononza = Trovel Air = Twin-Bonanta s+ Super 18 Executive Transpor




ATLAS ICBM WEAPON SYSTEM

CONTIMNUED

The Lockheed X-17 reentry test vehicle, which until
Thor was the fastest instrumented wvehicle ever flown,
proved invaluable in the collection of research data on
scaled-down mnose cones under actual Hight conditions
covering many aspects of the problems associated with
the reentry of the nose cone into the atmosphere.

OF course, any realistic schedule of research and devel-
opment must include a pro rata share of leeway for lost
time and equipment, which is occasioned by unscheduled
incidents. Accidents, such as in the explosion of an Atlas
engine in a test stand, could have disrupted our entire
timetable, had we not allowed for such eventualities and
provided for alternate schedules using other test facilities.
Airframe compatibility and struetural integrity tests for
the airframe are conducted at Convair's backyard Facility
at Point Loma, Calif,

The pretested subsystems next are mated for the cap-
tive-testing phase. At this point a number of production
missiles are allocated for rigorous ground research work,
Instrumentation that would be impossible on a flight
article can be used extensively in captive testing.

At Sycamore Canvon, San Diego, and at Edwards
Rocket Base, we discovered many areas for improvement
in the missile, permitting preflight modification of flight-
test articles. OF course, many captive firings are run on
a single missile,

A number of Atlas missiles in each development series
are scheduled for flight test at the Air Force Missile Test
Center, Cape Canaveral, Fla. For each missile on the
schedule, a specific list of test objectives has been outlined.
Because the powered-flight portion of the test is measured
in seconds, and because we are not able to recover the
vehicle, every effort is made to take maximum advantage
of each test flight by installing instrumentation of the
most comprehensive and reliable type available.

CGround-handling erews and equipment are under study

Colonel Blasingame is USAF Project Officer for the Titan.
He holds a B.S, in mechanical engineering from Pennsyl-
vania State College and a Doctor of Science in instrumen-
tation from Massachusetts Institute of Technology. His
background includes communications assignments, fire-

laboratory test phase. And to accomplish these exten-
sive test programs, a truly gigantic facilities develop-
ment and construction task has been required. These facili-
ties are a joint industry and government effort. In general,
industry has supplied the general purpose parts of these
facilities, and the government has supplied the specialized
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THE Titan program today is principally in the secondary

in no less a degree than the missile itself. In addition to
the thousands of parts that make up an Atlas missile,
all related ground-support equipment and the Hight-test
crews are put on trial in each Hight test.

At At Force Ballistic Missile Division headquarters
and in contractor facilities across the country, a myriad
of data requires reduction to terms permitting engineering
analysis. A mountain of paper, film, and tape must be
reduced to hard scientific fact before we know to what
degree we have accomplished our test objectives or what
to correct before the next Hight test in the case of a
malfunction,

To date, six Atlas missiles have been launched. Each
launch has substantially advanced our program. Of all
the components necessary to cach test, we are gratified
by the large percentage of design confirmations.

We do not profit by accidental success in a testing
program. If we have success in any area, we must under-
stand precisely why we succeeded. If we have what is
popularly construed to be a failure, we must also under-
stand why, and in precise detail.

Our objective is a dependable operational weapon
system at the earliest possible date. We began this pro-
gram when the state of the missile art was far from
adequate for our needs. Today it is a straightforward en-
gineering task.

On the basis of what was known fve years ago, our
present objectives seemed feasible, and through strict
adherence to a well-coneeived development and testing
program we have every confidence of reaching the original
mission on schedule, a completely operational ICBM
weapon system at the earliest possible date.

Our individual and collective test results already indi-
cate that we are well on the way toward much more
ambitious projects which back in 1953 would not have
been considered practical as projects for 1958.—Exn

Missiles

TITAN ICBM
| WEAPON SYSTEM

Gol. Benjamin P. Blasingame

TITAN FROJECT OFFICER, BMD

control project engineering work, and a four-year stint as
a project afficer in the Office of the Assistant for Develop-
ment Planning at Hg. USAF prior to his present assign-
ment. His three years of postgraduate work at MIT in-
cluded research projects in inertial navigation systems.

tooling and specialized test facilities. These test facilities
are themselves major development tasks. If we have learned
anything in this program, it is respeet for the very diffi-
cult problem of the timely activation of our test facilities.

The furnishing of these faciliies with instrumentation
and control equipment, the acquisition and training of
operating crews, remain as major limitations on all of our
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programs. This facility problem seems unending to us.
Just as we begin to see our way through the construction
of our research and development facilities, we face the
task of developing the operational facilities.

In the Titan program alone, we have had to build
facilities at the four corners of the United States. At
Denver, the Martin Company has created a particular
production facility especially to carry out the Titan pro-
gram. Associated with this on the same property are
the test facilities supplied by the Air Force. Avco—with
plants in both Lawrence and Ewverett, Mass.—has been
assigned the task of the nose-cone development for the
Titan missiles.

We have under way the development of the all-inertial
guidance system for Titan, At the Bell Telephone Labora-
tories we have another guidance system under develop-
ment, known as a ground-based, radio-inertinl guidance
system. Associated with the Bell Telephone Laboratories
is an effort of Univac at their plant at 5t. Paul. They
have the task of creating the computers for that equip-
ment, Also we have the Aerojet test in Sacramento, Calif,
That organization was assigned the responsibility for the
propulsion system for the Titan missile.

In the foothills of the Rockies, Martin acquired land
in October 1955, and ground-breaking exercises were
started in February 1956, Concurrently, we have had
under way an extensive research and development pro-
gram. As one example of this, there is the shop of Avco
where we start the initial testing of our reentry theory
and a detailed study of hypersonic design problems. Con-
current with this, we have under way the vast materials-
research program,

It is all of these efforts that have brought about our
common design. One example is the large centrifuge
built at the Massachusetts Institute of Technology, the
fountainhead of commereial development in this country.
With this machine, we can record the prolonged accel-
eration which guidance equipment must tolerate in a
ballistic missile.

Other environmental testing of commercial equipment
includes work with the rocket-sled equipment at the
MNaval Ordnance Test Station at Inyokern, Calif. Out of
such tests have come the confidence to commit ourselves
to test quantity production.

We use a sterile area to obtain the precision required
in assembling these components. The Bell Telephone
Laboratories had a head start on their guidance equip-
ment and, ‘as a result, they have already operated at
Cape Canaveral with radar equipment, which comes from
the production line maintained by the Western Electric
Company in Winston-Salem and Burlington, N.C.

The BTL ground-guidance system consists of ground-
base computer and guidance equipment providing for
direction to the missile through a radar link.

At Sacramento, Calif., are the production and test
facilities. This entire facility was built from the ground
up especially for the Titan program. There we ground-test
the rocket engine which will propel the Titan to its
5.500-nautical-mile range. From hundreds of test Rrings
like this, we have refined the production and design of
the rocket engine.

Meanwhile, in another division of the Aerojet-General
Corporation in Azusa, Calif., we have under test the
anxiliary power-supply svstem, This is the division which
generates the hydraulic requirement of the electronic
missile.

At Denver, this has turmed into a real production
facility just thirteen months after ground-breaking. At
the end of the production line is the vertical test labora-
tory, and nearby is the cold-flow laboratory for the missile
plumbing and grounding,.
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QUESTIONS

Cadet Scott: You mentioned something before about
shooting rockets to the moon. 1 read a newspaper article
the other day quoting General Putt. He said that the Air
Force could send up a rocket and hit the moon before the
end of 1958. 1 was wondering if you could expand on this?

General Schriever: Yes, 1 can expand on it.

In my testimony before Congress, I said essentially the
same thing. I said we had the capability, with the Thor
booster, of making a lunar flight during 19585.

Cadet Scott: 1 was wondering how the Thor compares,
so far as operational reliability is concerned, with a solid-
fuel IRBM such as the Polaris?

General Schriever: That answer is not easy. Solid pro-
pellants have had a history of being more reliable than
liquids, but the solid-propelled Polaris missile is one which
is not available at the same time as the liquid-propelled
IRBM such as the Thor and Jupiter are available. It is a
matter of time. I think that solids probably will also enjoy
a little better reliability than liquids,

Cadet Hall: 1 would like to know whether in the next
ten vears you foresee that solid-propellant rockets will
completely replace the liquid propellant in use today?

General Schriever: No.

Cadet Hall: Will you use them both, supplementing
cach other, or does each have a specific area or certain
characteristics that makes it suitable for a certain area of
operations?

General Schriever: If the solids turn out to be as good as
the potential now indicates, then they probably will largely
take over the missile job. The space job and the astro-
nautics job will be to a large extent with liquids for a long
time. Much work has gone on to simplify the liquids.

From the Floor: Would vou comment on the relative
accuracy of inertial vs. radar guidance?

General Schriever: I could answer that, but T would like
to turn that question over to Colonel Blasingame.

Colonel Blasingame: Today the inertial equipment seems
ideally suited to the ranges of the intermediate-range mis-
siles, so we have committed those missiles to inertial guid-
ance. In the long-range missiles, we have not been quite
so confident. For that reason, we have had inertial devel-
opment in the program.

From the Floor; We have heard claims today that both
the Thor and the Jupiter are mobile weapon systems, Will
vou tell us whether the sites in England will be fixed instal-
lations or will they be mobile launching sites?

General Schriever: As far as an answer to vour question,
I think you are touching on security there: At any rate, 1
would like to turn that one over to Colonel Jacobson, since
he is the Thor program director.

Colonel Jacobson: I think., as the General points out,
we are in security matters,

All of this equipment is designed with Hexibility in
mind. Whether the RAF intends to keep it at one spot or
to move it around is what we can’t tell you at the moment.
There are no limitations on the equipment. 1 don't know
how many of you have been in England. If vou have been
in England, vou'll know road conditions may be the thing
that limits any mobility.

From the Floor: The Titan started development last, as
I understand it. Can you explain how it is an advancement
over the Atlas program, how it differs, in other words?

General Schriever: [ can't really go into detail on that.
It did start later. There were several other considerations.

First, we wanted to have a backup program. In other
words, we didn't have one hundred percent assurance that
one approach to the ICBM problem would prove to
be successful, although there was no doubt about the
technical feasibility. So it was desirable to have a second
approach.—Exp
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General Power is Commander in Chief, Strategic Air Com-
mand. A native of New York City, he was commissioned
in 1929, was a flight instructor and airmail pilot early in
his career. During World War II, he serced in North Africa
and in the Pacific. He became Deputy Assistant Chicf of

N SPITE of the latest evident advances in military tech-
nology, there has been no change in the basic mission
of the Strategic Air Command as the country’s principal

air offensive force,

What have changed are the factors which determine the
manner in which SAC must accomplish that mission. Briefly
stated, that mission is: “To be prepared to conduct strate-
gic air operations on a global basis so that, in the event of
sudden aggression, SAC could immediately mount simul-
taneous nuelear attacks designed to destroy the vital ele-
ments of the aggressor’s war-making capacity to the extent
that he would no longer have the will or ability to wage
war.”

SAC’s capability to accomplish this mission, and the fact
that this capability is well known to the Soviets, have un-
doubtedly been potent Factors in deterring aggression.

In order to maintain its deterrent strength indefinitely
and at a convincing level, SAC must always have, first, an
adequate quantity of weapon svstems that reflect the latest
advances in technology, and, second, a global and cen-
trallv eontrolled organization flexible enough to be readily
adaptable to any new weapon system or technique, no
matter how revolutionary. This organization must encom-
pass all of the diverse clements required to conduct stra-
tegic air operations effectively, wherever and whenever
needed, including a global communieations network, world-
wide logistics and weather service, intelligence and recon-
naissance systems, target selection and analysis, and similar
actvities—all equally suited for the support of bomber as
well as missile operations.

All of these elements have been created and are being
maintained at peak efficiency, to serve but one purpose:
the strategic employment of the most advanced weapon
systems in the most effective manner.

The flexibility and adaptability of this organization will
be exceedingly helpful in the integration of missiles which
is now in process. At present, the manned bomber is still
the only operational weapon svstem that can be emploved
successfully against strategic targets, regardless of their
location, size, and character, Even the first operational
strategic missiles will still be inferior to the bomber with
respect to accuracy, payload, and reliability.

However, continued advances in missile technology and
increasing operational experience will steadily improve
missile performance and utility, and permit the assignment
of a growing number of strategic missions to them. At the
samé time, however, greater simplicity and automaticity
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BALLISTIC MISSILES
AND THE SAC MISSION

Gen. Thomas S. Power

COMMAMDER IN CHIEF, STRATEGIC AlR COMMAND

Air Staff for Operations, Hg. USAF, in 1946, later went to
London as Air Attache. He was SAC Deputy Commander
and ARDC Commander before assuming his present
position. His message to the Jet Age Conference was read
by Lt. Gen. Francis H. Griswold, his Deputy at SAC.

will make it both desirable and feasible for many organi-
zations other than SAC to employ ballistic missiles in sup-
porting their operations. This means also that, eventually,
more deep targets, which so far have been the primary re-
sponsibility of SAC, will be within reach of other elements
of our ewn armed forces and those of our allies, who will
be equipped with ballistic missiles. This development will
entail great advantages and problems.

The main advantage of a widespread missile capability
will be the fact that it will extend an aggressor’s target
system to the point where even the most massive and
well planned surprise attack cannot possibly weaken our
strike capability sufficiently to prevent retaliation.

It must be understood, however, that the mere preser-
vation of a high percentage of our air offensive forces is
not enough in itself to discourage a surprise attack with
missiles, bombers, or both. Our eapability to counterattack
with decisive results, after we have suffered the initial
blow, depends not only on the number, size, and deploy-
ment of all of our offensive forees throughout the Free
World, but even more on the thorongh coordination and
centralized control of these forces. To some extent, this
requirement is being taken into account in the worldwide
coordination conferences which are held periodically to
reexamine, and if necessary revise, the composition and
allocation of the strategic target system. But [ do not feel
that this method will solve the problems created by the
expanding strategic employment of missiles.

It iz a historic fact that it is disastrous to try to operate
in the field and in emergencies by committee. And as the
number of military organizations with a ballistic missile
capability increases, it would become very difficult not
only to call all interested parties together, but to reach
speedy agreement on the selection and allocation of tar-
gets, Moreover, a missile as such, no matter how sophisti-
cated, is a rather useless piece of equipment until and
unless it is employed effectively, This entails extensive
support facilities for the selection and analysis of targets,
choice of warheads, and the most suitable means for
carrying them to the target, a foolproof, global communi-
cations network, prestrike and poststrike reconnaissance
and evaluation, amd calenlation of ballistic trajectories.

Present methods of coordinating strategic targets would
be adequate only if the advantage of the initiative were
on our side—that is, if we could carefully determine and
prepare every facet of the operation and assign responsi-

{Continued on page 79)
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BALLISTIC MISSILES AND THE SAC MISSION

bilities accordingly. Yet we know, and so do the Soviets,
that we will not be the aggressors and that it will be they
who would have the advantage of the initiative, This auto-
matically degrades our forces, because a surprise attack
would permit us to commit to action only that portion
of our total force which is organized for spontaneous
reaction capability—SAC’s alert force, along with others.

Considering the tremendous damage we would suffer
in a surprise attack, this alert force is actually all
we can count on, and the Soviets would have to reckon
with, under conditions of little or no waming, But as the
Soviets’ missile capability increases, so will the advan-
tage of the initiative. We can counter this growing threat
only by fully exploiting the advantages that will be
inherent in our own missile capability. In order to do so,
we should first extend the alert system to every element
of our armed forces that can contribute to the retaliatory
attack, and second, establish a centralized control of all
offensive forces just as we have now in being a centrally
located air defensive force for North America. Only in this
manner can we make sure that the offensive forces will
operate within a common war plan and use each weapon
as a complement instead of in competition,

It is not within my province to discuss how best to
effect complete coordination among all offensive forces.
But there can be little doubt that every step must be
taken to ensure that the military services are mutnally
supporting and protecting each other if we are to reap
the greatest possible benefit from missiles.

I have dwelt an this subject because it is of the greatest
significance in guiding SAC's planning for the missile era.
For, as SAC is preparing itself for that era, it must at
the same time maintain its combat-ready status and pro-
gram the transition so as to permit no gaps in the country's
strategic strength.

At the moment SAC must still rely on its over 2,700
bombers and tankers to accomplish its mission. As the
quantity and quality of operational missiles increase, the
percentage of missions that can be accomplished by
missiles will increase commensurately,

However, as I have pointed out on previous occasions,
indications are that for the foreseeable future missiles will
supplement and complement rather than replace the
manned bomber, The coordinated emplovment of both
will give us an invaluable fexibility in the choice of
weapon systems best suited for each particular strategic
mission.

To achieve the maximum benefit from such a mixed
bomber-missile force, it is, of course, mandatory to re-
flect the latest technological advances both in the manned
and unmanned weapon systems. Conversion of SAC's
existing organization and support functions to mixed
bomber-missile operations has been well planned and is
progressing  satisfactorily. The ballistic missile force will
be initially integrated into the well established SAC or-
ganizational concept. _

Another complicating factor evolves from SAC's re-
quirement for a variety of missile systems in order to
satisfy the many specialized needs of strategic operations.
These missiles fall into two general ecategories: inde-
pendent missile systems, and missiles directly integrated
into bomber operations,

The independent missile systems include the Thor,
Jupiter, Atlas, and eventually the Titan. The nonballistic,
air-breathing Snark, now in the final testing stages, will
provide SAC with an intercontinental missile capability
even prior to the availability of the ICBM. Subsequently,
it can be used for long-range missions requiring evasive
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or deceptive tactics in support of or in coordination with
bomber and ICBM restrictions,

Missiles now under development for integration into
bomber operations include two air-to-surface missiles:
the GAM-63, which will be wsed in conjunction with
the B-47, and the GAM-77, which is designed for use
with the B-52, The versatility of the turbojet-powered
GAM-T7 will greatly add to the mission effectiveness of
the B-52, which will earry two of these missiles in addition
to its normal weapons payload.

As SAC’s transition from a bomber to a mixed bomber-
missile force progresses, much experience will be gained,
but also many new problems will become apparent. Mis-
sile performance and employment will improve, but new
requirements will arise. Demands for greater automaticity,
reliability, and savings in skilled manpower may have to
be met by converting to the use of solid fuels, which
would enhance deployment and quick reaction. These
are some of the problems,

Strategic employment of missiles will also lend added
urgeney to the development of a strategic reconnaissance
satellite in order to minimize some of the principal weak-
nesses of unmanned weapon systems, such as their in-
ability to correct for errors in guidance or target location,
and to ascertain mission success.

To thus look into the future is indeed an intriguing
challenge, but the task immediately ahead of us will
demand the full attention of those of us who are directly
concerned with operational employment, and that task
is not an easy one. The missile will create a new set of
conditions which will bring about a new set of problems.
This in turn demands new approaches,

What will remain unchanged, however, will be our
determination to deter a war throngh a posture of strength.
To do so successfully and for as long as necessary, we must
have a growing power of total deterrence.

QUESTIONS

Cadet Hall: Do you consider the principles of the Cor-
diner report essentinl to maintain an effective deterrent
force?

General Griswold: We do need the hest people and we
need to keep them. We now have them and we will con-
tinue to get them. A raise in pay will help us do that. I
think it is important that it come, and 1 feel that it will,

Cadet Redding: If SAC becomes fully armed with bal-
listic missiles and the final halance between missiles and
manned aircraft is reached, will SAC first of all be smaller
and cheaper and less complicated, and will it be relatively
more capable to carry out its mission than it is now?

General Griswold: So far as 1 can foresee, SAC will
always have missiles and airplanes. T don't see the end of
the airplane, because there is something in that airplane
that is born with you and grows up. You can't put the
human brain in missiles.

I believe it will take more people to run a missile wing
than it does a bomb wing. That is true initially, It may go
down later, but there is certainly no such thing as one man
running down with one finger and pushing one button. It
just isn’t in the cards,

Cadet Scott: When the space age has reached a point
where spacecraft are in operational readiness, will SACs
deterrent mission remain the same as it is today?

General Griswold: T would certainly think so. So far as
I can see, ves. I don’t know whether you are going to scare
people with satellites, but I think that if there is someone
up there earrying on the stategic mission, it will probably
be SAC.—Exp
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SPACE CONTROL
AND NATIONAL SECURITY

Gen. Thomas D. White

CHIEF OF STAFF, UMITED STATES AIR FORCE

Chief of Staff of the US Air Force, General White began
his military carcer with graduation from West Point in
1920. Since then he has serced in numerous military and
military-diplomatic posts, including time in Peiping as a
Chinese language student in 1927 and posts in South

bility to control space in order to assure the progress

and preeminence of the free nations. If liberty and
freedom are to remain in the Earth, the United States and
its allies must be in 2 position to control space. We cannot
permit the dominance of space by those who have repeat-
edly stated they intend to crush the Free World,

You will note that I stated the United States must win
and maintain the capability to control space. 1 did not say
that we should control space, There is an important dis-
tinction here. We want all nations to join with us in such
measures as are necessary to ensure that outer space shall
never be used for any but peaceful purposes. But until
effective measures to this end are assured, our possession
of such a capability will gnarantee the free nations liberty,
It does not connote denial of the benefits of space to others.

In the past, when control of the seas was exercised by
peaceful pations, people everywhere profited. Likewise, as
long as the United States maintaing the capability to con-
trol space, the entire world will reap the benefits that
acerue.

The capability to control space ensures its advantageous
use for either military or nonmilitary purposes, but our
ultimate goals are nonmilitary. There are many possibili-
ties. More accurate weather forecasts are foremost among
these, Thousands of lives and many dollars ecould be saved
by precision forecasts of hurricanes, typhoons, and other
severe weather, Increased knowledge of cosmic rays, the
aurora borealis, and the troposphere might give us answers
to the many problems that plague us eoncerning radio
communications. As we go farther out into space, it is
highly probable that additions to our knowledge will bring
forth valuable and as yet undreamed-of applications.

There has been some discussion coneerning whether or
not the military should handle all United States activities
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T HE United States must win and maintain the capa-

Spaceflight

America and Europe. In World War 11, he was Assistant
Chief of Staff. Operations, Third Air Force, and later Seventh
Air Foree commander in the Pacific. After the war, he was
Pacific Air Command chief and Director of Plans, Hg.
USAF. He was Viee Chief of Staff prior to his present post,

in space. Under our form of government, 1 do not feel that
this is really a problem. Over-all civilian control will be
exercised, and rightly so. However, space research and
development efforts and space operations must give due
consideration to the military aspects.

This is necessary because until other ironclad methods
are devised, only through our military capability to control
space will we be able to use space for peaceful purposes.
I visualize the control of space as the late twentieth cen-
tury parallel to the age-old need to control the seas and
the mid-twentieth century requirement to control the air.

Space operations must include both manned and wn-
manned systems, whether used for peaceful means or as
military weapons, These systems will perform in compat-
ible and complementary roles. The decision as to which
tvpe of vehicle will be used for a designated mission will
depend not only on technical performance, but on whether
man's judgment is required,

Perhaps the first and most obvious military usage of
outer space is for reconnaissance and mapping of the sur-
face of the Earth. Eyes in outer space will keep us informed
of all military movements on the Earth’s surface. Mapping
accuracy will be increased greatly, Military targets through-
out the world will be plotted with greater precision.

Another result of the United States” eves in outer space
will be immediate warning of hostile action on the suwrface
of the Earth. This will in turn permit much faster reaction
on our part. When I speak of reaction, 1 want to stress
that 1 am speaking of a reaction which is not only quick,
but strong and selective. I believe that the United States’
capability to control space could ultimately approach abso-
lute deterrence.

To control space we must not only be able to go through
it with wvehicles that travel from point to point, but we

{(Continued on page 83)
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SPACE CONTROL AND NATIONAL SECURITY

must be able to stay in space with human beings who can
carry out jobs efficiently.

I look upon the Air Force's interest and ventures into
space as being as logical and natural as when men of old
in sailing ships first ventured forth from the inland seas.

As these ancient seafarers” knowledge of the inland seas
increased and they learned more about the elements, they
built larger ships and ventured farther away from land.
This achievement required men who had learned the many
things there were to know about the inland seas. Similarly,
ventures into outer space require men who know the air.
There are no barriers between air and space, Air and space
are an indivisible field of operations.

The Air Force progress toward space has been evolu-
tionary—the natural development and extension of speed,
altitude, and sustained flight, These qualities have been
our stock in trade throughout the hfty years of Air Force
history, We have strived continually to fly faster, to fly
higher, and to remain airborne longer.

When Maj. K. W. Shroeder, back in 1920, set an alti-
tude record of 33,113 feet, he gave impetus to knowledge
that enabled Captain Kincheloe to take the X-2 to 126,200
feet—thirty-six vears later.

When Gen. Billy Mitchell set a speed record of 222.96
miles per hour for one kilometer in 1922, he traveled
approximately five times as fast as Orville Wright traveled
on his initial fight—but only one-eighth as fast as Colonel
Everest flew the X-2 in 1956.

The evolutionary process which has brought the Aijr
Force to its present high state of development is not going
to change in direction becanse there are additional chal-
lenges in space,. Aeronautics and astronautics are closely
allied.

Actually, the Air Foree has been penetrating the fringes
of space for several vears with manned aircraft. Men like
Yeager, Everest, Apt, and Kincheloe have been our pioneers.

The X-15 rocket research plane which is now under
development as a joint effort on the part of the Air Force,
the Navy, and the National Advisory Committee for Aero-
nauties will be our first true spacecraft. It is expected to
travel at speeds of a mile a second, and altitudes of more
than a hundred miles above the Earth. It is only a step
away from manned orbital flight.

Much of the research which the Air Force has been con-
ducting on the ground is also designed to place man in
space, The Department of Space Medieine at the School of
Aviation Medicine at Randolph AFE, Tex., was established
almost ten years ago. Physiological experimentation is also
being conducted at the Aeromedical Laboratory at Wright-
Patterson AFB, Ohio, Numerous colleges and universities
are conducting research along this line under Air Force
contract. Velunteers like Colonel Stapp, Major Simons, and
Airman Farrell have opened doors to much information.

The experience of the United States Air Force in work-
ing with science and industry for the development of faster,
higher flving aircraft with longer ranges has given us con-
fidence in the future of our equipment in space. We de-
pend upon the skills, the talents, and the ingenuity of our
seience and industry to provide us with the equipment we
need. Our past experience in cooperating and working
with science and industry shows it to be a natural arrange-
ment.

So far we have discussed the importance of the United
States capability to control space and the fact that 1 feel
space is but an extension of the Air Force's natural element.
Now I would like to discuss how we should best direct our
efforts to get into space and what we must do to stay there.

I feel that a dangerous trap lies ahead of vs if we par-
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tition our space efforts. We must have centralized direction
of our national efforts to attain the best results from avail-
able resources, talent, and experience. Excessive duplica-
tion of effort would not only be a most severe economic
drain on our country, but would waste energy and time,

The establishment of the Advanced Resewrch Projects
Agency in the Department of Defense is a large stride in
the direction of adequate military preparation in the space
age. I am sure that this agency will make great contribu-
tions in the vital matters of establishing worthwhile proj-
ects, setting priorities, coordinating efforts, and guiding the
many participants in these ondertakings. 1 am also sure
that the Air Force's accomplishments and potential in the
space age will not be overlooked,

Once we attain the space capability, a lack of central-
ized authority would certainly hamper our peaceful use of
space and could be disastrous in time of war. Failure to
properly coordinate peaceful space activities under com-
mon direction could cause confusion, might result in wrong
decisions, and would be a safety hazard. In war, when
time is of the essence and quick reaction so necessary,
centralized military authority will surely be mandatory,

A strong consideration as far as military space operations
are concerned will alwavs be the necessity for the fail-safe
concept. A substantial proportion of our forces must main-
tain the capability to make last-second decisions. This is
one reason [ am convinced that man in spacé will be a
most important factor.

Ninety-nine percent of the Earth’s atmosphere lies within
twenty miles” altitude above the Earth., To assure effective
operations, there can be no division in responsibility be-
tween the control of the air up to twenty miles above the
Earth's surface and the space above it. Air Force facilities,
communications, and experience exist now for centralized
control of operations in the Earth's atmosphere. This capa-
bility can easily be extended beyond the Earth’s atmos-
phere as our operations in space develop,

Before 1 close, 1 want to stress that 1 eannot conceive
that mechanical gadgets will control space. Man will de-
velop the equipment, send it off, and bring it back. On
miny occasions, and probably more than we envision now,
man will fly the equipment. The point here is that man's
judgment and skills will always be needed.

QUESTIONS

Mr. Haggerty: 1 believe, General White, you said we
should not partition our space effort. Do you mean it should
be the projeet of a single service?

General White: 1 think it has to be a joint venture of
the military services and civilian agencies, as requirements
develop. 1 don't believe it will be possible to partition this
thing. Space is too big to start with, and the cost is too
high, The talent required to carry this forward is too thin.

Mr. Herman: If 1 could just pin it down, do yvou mean
by control of space, control of access by any nation, any-
where on earth to outer space, and that we could detect
and interfere with their access?

General White: 1 am getting a little out of my feld, but

" one of the ways to control the sea in time of war and stress

is the blockade; the exits from nations’ own boundaries into
the open seas. 1 think the same thing conceivably could
apply to exiting from the Earth’s natural envelope into
space.

Mr. Haseltine: Wouldn't it be better to control reentry
than access?

General White: That's a hooker. T will throw it back to
you—you couldn’t have reentry if you kept people from
getting out there.—Exp
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The “father of space medicine,” Dr. Strughold is Advisor
for Research to the Commandant, USAF School of Aviation
Medicine, Randolph AFB, Tex. A physician trained in his
native Germany, Dr. Strughold’s aeromedical pioneering
dates back to the twentics. During World War 1 he was

involved in Hight beyond the atmosphere, or in what

has become known as “astronautics.” It can be con-
sidered a branch of the more general field which we call
“bioastronautics"—the investigation of every aspect of life
in the universe.

It is the task of space medicine to assure the survival
and well-being of the astronaut, and contribute to his
safety and efficitney during his exploration of space.

The combination of terms, “man” and “space,” from
the biophysical point of view, is an extreme contradiction
in the most fundamental sense, This is even more true
than the original confrontment of deep-sea fish with the
air, The fish was at home in the hydrosphere, as a natural
environment for life and a normal medium for movement.
Yet, over millions of years of biological adaptation, it
developed through transitional stages into creatures like
birds, which are able to use the atmosphere as a medium.

Space, however, is an environment of emptiness, It offers
no possibility for natural adaptation to any living organism
—and particularly not to the highly sophisticated creature,
man, Yet man has the ability to resolve this paradox.

Without going into detail, suffice it to say that in space
there is no atmospheric oxygen or air pressure to 'F.;eep
a man alive, and no matter capable of being compressed
in order to pressurize a cabin. In fact, one cubic mile
in space contains fewer gas particles than the amount of
air in a thimble at sea level, In space we are not protected
by an atmosphere which absorbs and transforms radiations
of solar and cosmic origin and cushions us against meteors,
as we are on the surface of the Earth.

In the lower levels of the atmosphere, we enjoy the
beautiful blue sky, which consists of indirect sunlight,
scattered by air molecules. In space, there is no such
medium to scatter light. Instead, we have a sky which is
permanently dark, contrasting strangely with a brilliant sun.
And, of course, in space, there is no day or night. The
lower region of the atmosphere is dense enough to propa-
gate sound. Space, on the contrary, is wrapped in eternal
silence. It can be interrupted for communication with
the Earth only through a parrow radio window in the
ionosphere,

Needless to say, in space there is no material medium
to support the fight of a vehicle, as the atmosphere pro-
vides aeradynamic lift to an airplane. Where this support
is missing, as in space, the wvehicle and its oeccupants
are weightless,

SP:‘LCE medicine examines all the medieal factors
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STAYING ALIVE
IN SPACE

Dr. Hubertus Strughold

ADVISOR FOR RESEARCH TO THE COMMANDANT,
AF SCHOOL OF AVIATION MEDICINE

Chief of the Aeromedical Research Institute in Berlin.
After the war, he compiled an exhaustive treatise on
Luftwaffe research and was invited to continue his work
with the Air Force, for which he organized the now-famous
Department of Space Medicine, He iz now a US citizen.

To summarize, the atmosphere is a material environ-
ment, permeated by mild radiations in an attenuated form.
Space, on the other hand, is a radiation environment,
mixed with very thinly scattered gaseous matter, and
spiced with sharp meteorie pepper.

We enter space, not all at once, but rather step by
step. Beginning at about twelve miles, the atmosphere
becomes partially space equivalent. It progresses to total
space equivalence above 120 miles, There, the laws of
aerodynamics lose their meaning, except for objects of
enormous velocity, and those of celestial mechanics—or
astrodynamics—become effective,

Now, the region beyvond the mechanical border of the
atmosphere is variously called “extra-atmospheric” space,
“near” space, "outer” space, “deep” space, the “cosmic
void,” and so on and so on. Such terms as these are
meaningless. They are as empty as space itself. A man
who actually goes into space needs a more definite topo-
graphical and ecological deseription of space—a kind of
geography of space—a spatiography.

We can use as demarcation lines the orbits of the moon
and the planets. Then we speak of cislunar space, trans-
lunar space, cismartian, and transmartian space.

Of special interest from the standpoint of navigation
is the gravitational situation in space, The gravitational
field of the Earth, as of every other body, extends, of
course, to infinity. But for the astromaut, the sphere of
predominant gravitational attraction is of most importance,
It might be practical to call these gravitational control
zones, briefly, gravispheres. The gravisphere of the Earth
extends to about one million miles. This is the area in
which satellites are orbiting. Escape velocity thrusts a
vehicle eventually out of the Earth’s gravisphere into the
gravitational territory of other celestial bodies. :

The astronaut also must have knowledge of the regional
differences of environmental conditions in various parts
of space.

For example, space in the vicinity of the Earth differs
from that far out bevond this planet’s influence. On one
side we are protected by the solid body of our globe
itself from cosmic rays and meteorites just as we are
protected in the lee of a house against rain, hail, or wind.
This nearly terrestrial space also is strongly influenced
by the Earth's own and reflected extraterrestrial radiations.

Again, we must consider regional differences between
the radiation climates in various parts of our solar system.

(Continwed on page 87)
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Producible Systems

...at Arma they are a result of creative designing
and intelligent engineering that is geared to
efficient manufacturing based on assembly-line
techniques, interchangeable parts, and unit
replacement components.
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There goes a KB-50 J TANKER!

uﬂ
New efficiency in performance as well as a new sound is being added
by HAYES AIRCRAFT CORPORATION to the KB-50 multi-point probe-
and-drogue tanker fleet of the Tactical Air Command. With the addi-
tion by Hayes of two General Electric J-47 jet engines as supplemen-
tary power, these Hayes modified tankers become capable of above
the weather in-flight refueling of the fastest and most modern jet
fighters, and henceforth will be known as KB-50J tankers.
Low cost of conversion, increased versatility and enlarged scale
of performance of these KB-50J jet-augmented tankers is typical of

the many different Hayes aircraft modification projects which give
the United States more air force per dollar.

ENGINEERS, SCIENTISTS, NEEDED

Hayes is an aireraft moedification, IRAN, and main-
tenance facility, including guided missile work. Good
positions are open for aircraft design engineers, grad-
uate engineering students, and aeronautical scientists.
Write Personnel Director, Department 405, P. 0. Box
2287.

AIRCRAFT CORMPORATION




STAYING ALIVE IN SPACE

CONTINUED

A vehicle in the neighborhood of Venus receives about
fifty times as much heat per unit of surface area each
minute as a vehicle in the area of Jupiter, This is an
important factor in the climatology of space. A vehicle
fitted for a trip to Venus is not equipped for an excursion
to Jupiter, just as an expedition outfitted to hunt crocodiles
in the jungles of the Amazon could not be sent to hunt
polar bears in the Arctic. Any vehicle entering transmer-
curinn space would have to penetrate a kind of solar heat
barrier.

With respect to visible radiation, or light, the sky in
space is dark everywhere. However, the illumination
received from the sun varies considerably. In the orbit of
Mercury, it amounts to almost 80,000 foot-candles while
at the remote distance of Pluto, it is only eight foot-
candles. Finally, the ultraviolet range of solar radiation,
which is chemically very active, has strongly influenced
environmental conditions on the planets. This is shown
by the division of their atmospheres into an inner oxygen
belt and an outer hvdrogen belt. The first includes Venus,
the Earth, and Mars. The second comprises the planets
from Jupiter to Pluto. Spatiographic ecology, then, covers
two arcas: the ecology of space itself, and planetary
ecology.

For hundreds of years, astronomers have been mapping
the stars, measuring their distances, and defining their
motions. The astronomer performs these magical feals
from afar, while he sits behind his telescope in a well
tempered observatory, surrounded by the fresh air of
Texas or the California mountains, By contrast, the
astronaut leaves our life-supporting air and ventures far
into space itself in his little terrella. He has to know
where he is going, into what physical environment, and
how long he will be there,

The wvarious space operations which we now foresee
can be classified according to the spatial environments
which they will meet, the velocity of the wvehicle, and
the destination of the flight. Those in the vicinity of the
Earth include space-equivalent Hights, and orbital or
satellite operations. Then there are missions which require
escape velocity, They include lunar flights and inter-
planetary or planetary operations. Accordingly, we shall
need a diversity of specialized space vehicles.

The medical problems involved in space operations
are manifold. Some are encountered to a greater or less
degree in the preliminary stages. They will become more
numerous and complex in advanced space operations.
The emphasis may shift from one to another in different
types of spaceflight. Finally, the time factor, or the
duration of the flight, will become the determining factor
in space situations from the medical aspect.

In the short space-equivalent Hights of rocket gliders
and satelloids;, the regeneration of air will present no
problem in the sealed space cabin, which is required
ahove fifteen miles, Cosmic rays apd meteorites are
probably of no concern. The same thing may be true
of zero gravity, or weightlessness, in the period of coasting,
OFf more importance may be increased G forces—that is,
acceleration during the powered phase, after takeoff, and
deceleration during reentry into the atmosphere.

In manned satellite operations, comprising hundreds
of revolutions around the Earth, the regeneration of the
eabin air by physical or chemical means, and other climatic
measures, will require increased attention, The same thing
may be said about the day-night evcle and the psycho-
logical problems of isolation. External factors, such as
cosmic tays and meteors, also may become significant in
satellites. The return from the orbit will be a problem.
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In circumlunar operations, the human factors involved
in navigation may absorb the attention of the astronaut.
In interplanetary flights around the sun and by way of
transfer orbits from the gravisphere of one planet to that
of another, the time element will become dominant,
New methods for regeneration of the air, by means of
natural or artificial photosynthesis, may replice those of
the chemical tyvpe. Recycling of body wastes will be
necessary, to make space logistics more economical, The
long duration of the flight will pose increasing psycho-
logical problems, resulting from isolation and confinement,

Finally, landing on another planet may reveal a new
astrobiological world, with a strange climate and perhaps
with strange Hora and fauna. First of all, the astronaut
will have to think about survival in this novel world.
Then he must plan for his return.

Now, what is the state of the art in space medicine?
This youngest branch of medicine, though only ten years
old, is by no means in the kindergarten stage. This is
demonstrated by numerous publications, and by many
meetings which reflect the great activity in this field.
In addition to theoretical studies, there have been
hiological experiments in rockets since 1952, in ultra-
high-altitude balloon Hights, in parabolic flight maneuvers
with jet planes, and last but not least, in laboratory experi-
ments. They have brought rapid progress in our knowl-
edge of the human factors in space operations.

Much more remains to be done, especially with regard
to the time factor in flight. Answers to some of our
questions—Ffor example, the effects of exposure to cosmic
rays, and those of weightlessness over long periods of
time, can be found only by studies made in manned
satellites.

Nevertheless, after ten vears of investigation, we can
now make the cautious statement that there seem to be
no insurmountable medical obstacles to spaceflight, unless
there still remain some factors in space which are com-
pletely unknown to us.

QUESTIONS

Mr. Haggerty: Dr. Strughold, would vou elaborate on
vour research in weightlessness and what conclusions you
have drawn so far in the type of problem it presents?

Dr. Strughold: We can study this question for only a
short period—thirty to forty seconds. So far, it has been
found that about thirty percent of the subjects did not
like the situation, but the majority are indifferent to
weightlessness, or even enjoy it! The final answer, as I
have already mentioned, can be found only in vehicles
that permit longer study, such as manned satellites.

Mr. Haseltine: How about the forces of acceleration?

Dr. Strughold: If we can stand the acceleration after
launching—and it reaches a peak of about nine Gs—with
the body in an appropriate position, I think, from the
medical point of view, we can handle this situation. It is
more complicated than the reentry.

Mr. Herman: What kind of personality will be able to
endure the absolutely unique isolation in space?

Dr. Strughold: At the present time we do not select
people from the psychological point of view. I would like
to say this: For actual space operations, from the space
medical viewpoint, only these men will be selected—in-
telligent, healthy, with a knowledge of engineering and
of the medical problems involved, with the necessary
motivation. The spacemen will be the men who have
experienced performance in rocket-powered planes. All
the other suggestions to use hermits or schizoids or ladies
belong in the department of nonsensel—Exp
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Spaceflight

SPACECRAFT
AND SPACEFLIGHT

Krafft Ehricke

ASSISTANT TO THE TECHNICAL DIRECTOR,
CONVAIR ASTROMAUTICS

Krafft Ehricke, Assistant to the Technical Director of
Convair Astronautics, is a native of Germany and an
aeronautical engincering graduate of the Technical Uni-
versity in Berlin, During World War [1, he worked on the
V-2 rockets. A longtime student of physics and celestial

the leading space power, in peaceful as well as military

terms during the next decade, the following long-range
developments must be pursued with determination and
concentration of effort:

® First, incorporation of man into spacecraft,

® Second, development of the nuclear-propulsion sys-
tem,

The philosophy of armchair astronautics—that is, the
exploration of space and of other worlds by Earth instru-
ments and a transmitter-receiver set—is quite inadequate
in the long run against the vast background of military and
civilian spaceflight potential,

Furthermore, as space operations become more sophisti-
cated and of longer duration a point is reached where the
integration of man leads to simplification and increased
reliability and fexibility of the system. This requires a
change in design philosophy. Presently we pride our-
selves that we have designed man out of the system.
Nevertheless, the advanced system of tomorrow will give
back to man a maximum control over his vehicle commen-
surate with the necessary reliance on equipment,

It is necessary to emphasize the importance of instru-
mented probes, particularly for the first phase of astro-
nautics. It does not appear possible to extend their capa-
hilities to the same degree as it will become possible with
manned spacecraft. I do not wish to downgrade the bal-
listic missile, which is an unmanned spacecraft in certain
respects. In fact, if long-range ballistic missiles were not
needed for military reasons they would have had to be
developed anvway, because of their enormous importance
for the development of astronautics.

In regard to propulsion, the nuclear-powered rocket
enging may well mean for astronautics what the combus-
tion engine meant to aeronautics. Chemical propulsion will
be of practical importanee for an indefinite period, but not
more than the bare minimum of spaceflight capability can
be attained with chemical propellants as we know them.

Mastering the problems connected with human existence
in space and with nuclear energy for spaceeraft propulsion,
will fulfill three basic requirements for a truly consequen-
tial civilian and national space capability:

® First, development of a comparatively economie and
safe transportation between Earth and Earth satellites.

® Sccond, fast Earth-moon fights and maintenance of
a limar base, from the Earth's surface, rather than from an
Earth satellite arbit as an intermediate step.

|F THIS country is to emerge as a leading, or hopefully,

mechanics, after the war he worked on the US Army's
missile and rocket programs at Fort Bliss, Tex., and at
the US Army Ballistic Missile Agency at Huntsville, Ala,
He joined Convair at the company’s Atlas ICBM project
in San Diego and assumed his present post in March 1957.

® Third, fast reconnaissance flights to planets of the
inner solar system, reducing the mission periods to one
vear or less. This, as the first phase of interplanetary astro-
nautics, is certainly of great psychological importance for
the crew. It adds to safety inasmuch as the failure prob-
ability is reduced with decreasing mission period, and it
affords greater protection against primary cosmic radiation
through reduction of exposure.

OFf greatest importance is the propulsion system, in view
of the high-energy requirements of spaceflight, The other
essential subsystems are the navigation system, the bio-
technical system, if the spaceship is manned, anxiliary
power system, communication system, and speeial systems
depending on the mission.

We have considerable choice in selecting the combina-
tion of energy sources and conversion mechanisms to de-
velop suitable propulsion, The selection of such propulsion
systems would depend on the energy requircments and
other operational requirements for the mission under con-
sideration. In all cases the vehicle must first ascend into a
satellite orbit, no matter whether it stays in this orbit or
keeps right on going. Additional energy is required for
capture by the moon, and for takeoff from the surface of
the moon.

The velocity requirements for fast reconnaissance mis-
sions in the inner solar system are from two to two-and-a-
half times those required for a lunar descent and takeoff
with return into a satellite orbit moving around the Earth.
With chemical spaceships such mission profiles would re-
quire astronomical mass ratios. Not until the specific im-
pulse is increased to 800-1,000 lb. see/Ib. does one obtain
technically practicable mass ratios of the order of eight to
fifteen. Now, there are a number of propulsion systems
which provide considerably higher specific impulse than
800 to 2,000 seconds, for instance, the ion-propulsion sys-
tem and the photon gun. However, these systems provide
only an extremely low acceleration. This can be an over-
riding disadvantage. They would not be able to land or
launch a vehicle from the surface of the moon.

In the field of navigation we have essentially a choice
between no navigation at all, ground control, or onboard
control. In the case of no control, the flight path is Kep-
lerian, resembling ballistie-Right technique. The main dif-
ficulty here is the high error of flight paths to other celestial
bodies, that is to the moon and even more so to the planets.
Extreme accuracy is required and also improved knowl-

(Continued on page 91)
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HOW THE VERTIJET'CAN GIVE US
A NEW SUPERIORITY IN THE AIR

The Ryan X-13 Vertijet® —which takes off and
lands vertically on jet thrust—has opened the way
for an entirely new kind of combat aircraft. A top
air tactics expert says, “such vertical take-off jets
can give us a tactical advantage never before real-
ized ... as revolutionary a change in tactics and
strategy as the jet engine itself.”

This advantage can be spelled out with three
words: speed, maneuverability, mobility.

SPEED— Combat Vertijets will fly faster than any
plane now in the air. They'll climb vertically to high
altitudes at supersonic speeds. Thiz greater per-
formance comes from the Vertijet's high power-to-

weight ratio. The dead weight of landing gear is re-
placed by the live weight of a more powerful engine.

MANEUVERABILITY — The Vertijet's wings are de-
signed for flying only — not for take-off and landing.
Combat Vertijets will turn within one-fourth the
radius of conventional fighters. And, they can stop
and hover at any altitude...instantly return to high-
speed flight.

MOBILITY — The Vertijet is not dependent upon vul-
nerable runways. It can be widely dispersed on land
or on ships at sea. The Vertijet hangs by its nose
hook from a simple taut cable; its landing field is
anywhere such a line can be rigged.

& scoranrn TRAsE mARa

RYAN BUILDS BETTER




Gas gonerafor pressurizes
hydraulic accumulator —

can also drive turbines,
oparale phneumatic servos,
provide jet thrust, give Instant
power for any uquiuﬂun_'t..

Solid-fuel powered
components for
missile guidance
and control

Sperry opens new laboratory

for advanced design and development

From standstill to 50,000 rpm in one-fifth second—that’s
the performance recorded by a Sperry solid propellant-
driven gyroscope recently developed for missile applica-
tions. It explains why solid-fuel propellants have caught
the eye of missile designers looking for lightweight aux-
iliary power sources.

It’s also the reason Sperry has built and staffed a com-
pletely equipped laboratory on Long Island expressly
to design, develop and evaluate solid-propellant devices.
Here work is in progress on propellant-driven rate-
measuring, directional and roll reference gyros, hot-gas
servos, gas generators, arming devices, gas-pressurized
hydraulic accumulators, mechanical actuators and jet
thrust steering units.

Easy to handle and control, solid propellants can be
stored indefinitely with no loss in ability to provide tre-
mendous energy instantly. Fewer working parts are
required in devices employing solid fuel for power, which
means their reliability is greater while their cost is lower.

Sperry is ready to undertake design, development and
production of these high-precision propellant devices.
For more information, write our Air Armament Division.
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EF GYROSCOPE COMPINY
Greal Neck, New York
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BEOOKELYMN = CLEVELAND « NEW ORLEANS « LOE ANGELES
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SPACECRAFT AND SPACEFLIGHT

CONTINUED

edge of the astronomical constants, compared to the num-
ber of significant digits with which we know these constants
at the present time, such as the distance of the Earth from
the sun, the mass of the Earth-moon system, and also the
mass and the orbits of Venus and Mars.

Such nccuracy is not feasible now, or in the near future.
Even if we had an infinitely accurate cutoff mechanism, we
would not know at what velocity to cut the propulsion
system off, because of insufficient knowledge of the astro-
nomical constants. Ground control of spaceships would
have to rely on electronic or optical tracking. This suffers
from tracking accuracy limitations and From wvisibility
limitations. Optical position tracking is based on parallactic
methods long known in astronomy. However, for position
determination of interplanetary spaceships, the Earth's
diameter as base for the parallactic measurements is
hopelessly inadequate, causing errors of several diam-
eters of the near planets at distances between Earth and
the near planets. Even at moon distance the optical
error, under assumption of being able to determine the
optical position at plus or minus one second of are, is of
the order of sixty nautical miles. Combined radio and
optical tracking, picking up radio signals from the ship
itself, appears more satisfactory, However, for close ap-
proach to another planet or landing on the moon, onboard
systems are required. These spaceborne systems must in-
clude, besides attitude control, stellar navigation systems
and proportionate navigation svstems for close approach to
another planet. The resulting difficulties lie in the weight
of such systems, their complexity, and their reliability—
especially if the vehicle is not manned.

A considerable variety of auxiliary power systems is
available, ranging from chemical batteries to solar batteries
and nuclear or solar power turbine generator systems.
Briefly, an unclassificd summary of the situation in the
auxiliary power system field can be given as follows:

Chemical batteries are comparatively heavy and last only
for limited periods of time. They are suitable primarily for
small instrumented satellites in the vicinity of Earth. The
hydrogen-oxygen Fuel cell appears to be the lightest chemi-
cal auxiliary power system. It is attractive for short trips
into space such as Hlights to the moon and back. For trips
into cislunar and lunar space, the vehicle is in sunshine
practically all the time. Thus solar batteries appear most
attractive, particularly if the power drawn from them is
not too large. Under these conditions a solar-powered tur-
bine generator system would be lighter. The weight of the
nuclear auxiliary power system depends on the shielding
weight required. If no shielding weight is required, it
appears for particularly large power outputs, perhaps on
the order of 100 to 1,000 kilowatts for long-range tele-
vision transmission, the nuclear auxiliary power svstem can
be made comparable and competitive in weight with the
solar-energized auxiliary power system.

In biotechnical systems, we must distinguish among
three basic cveles, the air cyele, the water cycle, and the
waste cycle. The air in the spaceship may consist of oxygen
and helium rather than nitrogen. There are some slight,
but apparently no decisive, advantages in using helium.
The used air must be dehumidified and purified from car-
bon dioxide, methane, carbon monoxide, and other organic
gases. Water can be absorbed by means of magnesium
perchlorate or it can be removed by means of a condenser.
Carbon dioxide is absorbed by lithium hydroxide. It also
could be removed by a low-temperature condenser or by
algae, which use carbon dioxide, water, and light to pro-
duce oxvgen, Most of the other organic gases can be ab-
sorbed in activated charcoal. It would also be possible to
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remove them by thermal decomposition in a solar heat unit.

Design configurations and particular characteristics of
spacecraft are largely determined by their space missions:
Earth-to-satellite-orbit flights, Earth-satellite flights, moon-
flights, and interplanetary operations.

Flight missions from the Earth's surface to the satellite
orbit depend largely on the type of satellite. One can
anticipate three basic phases in the development of Earth-
to-satellite vehicles. The first phase employs small chem-
ical multistage rocket vehicles for artificial satellites. This
is being done at present in this country by the use of the
Redstone missile in a multistage combination called the
Jupiter-C. Our own IRBM vehicles can carry on the order
of many hundreds of pounds into a nearby satellite orbit at
around a 350-nautical-mile altitude. They can carry on the
order of tens of pounds of payload around the moon, Next
come the ICBMs which can, with proper modification, carry
many thousands of pounds into an orbit, a few thousands
of pounds around the moon and out to the Venus and
Mars orbit, or land hundreds of pounds on the surface of
the moon. The second phase will involve large chemical
multistage rockets of the cargo supply and passenger sup-
ply type for the establishment and maintenance of small
inhabitable satellites accommodating three to five persons,
As a first step, ICBMs could be used. However, their thrust
power is only on the order of several hundred thousand
pounds. For a more effective supply system, thrust values
over a million pounds are required.

An advanced Earth-to-orbit vehicle could consist of a
jet-powered first stage carrying a two-stage rocket-powered
vehicle. The jet stage would take off horizontally and de-
liver the rocket-powered vehicle slung under its helly to
an altitude of 60,000 feet at a Mach number of approxi-
mately three, The first rocket-powered stage is a winged
recoverable chemically-propelled glider which in tum
pushes the second winged nuclear-powered stage above
the atmosphere where the nuclear engine can work without
the danger of radiation for the crew and passengers.

Aside from scientific interest, the military significance
of the reconnaissance capability of satellites will provide a
powerful stimulus for the development of artificial and
eventually inhabitable temporary satellites. With the in-
clusion of habitability into the system, the potential for
satellites for research and terrestrial utility as well as for
reconnaissance is greatly increased. Such satellites should
be established in permanent orbits some 500 to 700 nau-
tical miles high. As far as bomb delivery is concerned, 1
believe that the military value of such manned orhital in-
stallations in the case of war is small, because of the vul-
nerability of the human crew to radiation from intercepting
nuclear warheads,

Another frequently considered application is the use of
manned satellites for assembly and fueling of interorbital
space vehicles. This application was conceived some thirty
to forty years ago when liquid chemical-propulsion svstems
were considered to be the most powerful drives for space-
ships. The only realistic approach to lunar and interplane-
tary fight was, therefore, via assembly and Fueling satellites.
This approach has become deeply ingrained in spaceflight
thinking, obscuring the fact that it was originally conceived
as a crutch for our feeble means to reach space, Of all
satellite applications, their use for assembly and Fueling
of interorbital spaceships is the least desirable one, since
it seriously hampers our freedom in space. Fortunately,
with the advent of controlled nuclear energy we have an
alternate to the chemical-propulsion system, providing
adequate thrust-to-weight ratios for fast operations in
spaceflight.—Exp
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Spaceflight

Dr. Rama is President of Space Technology Laboratories
division of Ramo-Wooldridge Corp. A native of Utah, he
holds a B.S. fram the University of Utah and a Ph.D. from
California Institute of Technology. Associated with Gen-
eral Electric Co. for several years, he was codeveloper

the Soviet Union is not a backward scientific power

had been clear for a number of vears to those who
studied the problem from other available evidence, but
it was an engineering feat involving outer space that
proved it to the world,

Certainly penetrating outer space has a special fascina-
tion to the explorer instinct in man. We cannot predict
what new laws of the universe will be exposed to us when
we remove the handicap of observing through the Earth’s
atmosphere, and we are curious about life on other planets.
The ICBM alone makes clear that weapon systems in-
volving space can and should be caused to exist having
major points of superiority over weapon systems that are
restricted to the atmosphere.

But it is far from elear that a dollar spent in exploring
outer space will buy us more security in the short or the
long term than that same dollar spent in other scientific
fields also closely associated with military potential.
Furthermore, despite the enormous psychological effect of
successful space experiments at this time in civilization's
history in influencing the people of the world to believe
in the superiority of the nation that performs well and
early, it is also not self-evident that each dollar or each
hour of effort expended on space experiments buys us
more of such prestige.

It is even unrealistic to talk about our attaining space
supremacy—not if supremacy means controlling all of the
space that surrounds this Earth and denying entry into that
space to every other nation. This ambition can be ruled
out, if not by technical considerations alone, then by a
combination of technical and economic factors. Neither
can the Soviet Union have such space supremacy.

We cannot be first and foremost in today’s world in
every aspect of science. In particular, in space technology
there are so many experiments that are practical to per-
form, so many attractive systems for military or peace-
time applications that can be brought into being utilizing
outer space, that any country with substantial resources
choosing to work in this field must be expected to conceive
and carry out some favored project ahead of other nations.

Since we must maintain our security in a world in
which we cannot be overwhelmingly dominant in every
aspect of the technology that affects security, we must
be wiser than any strong opponent in what we choose
to do with our limited resources. We need the most
objective thinking possible, even on matters affecting
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IT IS difficult to be objective today about space. That

A REALISTIC APPROACH
TO SPACE CONQUEST

Dr. Simon Ramo

PRESIDENT, SPACE TECHNOLOGY LABORATORIES,
RAMO-WOOLDRIDGE CORF.

of the GE electron microscope. Before founding Ramo-
Wooldridge Corp. with Dr. Dean E, Wooldridge, he was
with Hughes Aircraft Corp. as Director of Guided Missiles
Research and Decelopment and later ax vice president
in charge of engineering and manufacturing operations.

space. Those of us in the scientific and industrial fields
who are specializing in problems related to space tech-
nology must put forth Facts about the nature of the field,
its potentialities, its limitations, and the relationship of
ong project to another.

What are some established facts in this space feld?
First and foremost, today and perhaps for many vears to
come, of all the space weapons is the long-range ballistic
missile, There are several reasons for the present and
anticipated future special position of the long-range
ballistic missile, As a scheme for delivering nuclear war-
heads thousands of miles away, it introduces such changes
in the duration and other characteristics of its trajectory
as compared with earlier techniques as to influence by
an order of magnitude many of the problems involved in
preparing for, resisting, surviving, or retaliating against
an attack,

But long-range ballistic missiles still wopld not occupy
a role of established importance out of all space weapon
systems for very long unless they were capable of con.
siderable growth potential, From experiments and analyses
well along today, we know how great this growth potential
is. In future years, we may expect strategic bombing
capability by the new long-range ballistic missile approach
based on improved or new techniques, which, compared
with the first operational capability of such missiles,
will have the advantage of greater simplicity, smaller size,
more reliability, higher accuracies, and less cost.

Ultimately, such barriers as knowledge of the physical
constants of the Earth, basic properties of materials, and
fundamental limitations applying to guidance and pro-
pulsion must set limits on what we can do with long-range
ballistic missiles. The cost, performance, and physical
characteristics of first-generation, long-range ballistic mis-
siles are not today controlled by such fundamental science
limits, but instead by the cumulative effect of a host of
individually small, practical problems,

Now, it is inherent in the guantitative relationships
amongst payload weights, engine thrusts, guidance aceu-
racies and structure factors, that when long-range ballistic
missiles are developed, a whole series of space weapon
system developments become completely practical using
the existing components and techniques. For instance, the
thrust required for Thor, Atlas, and’ Titan is such as to
make possible the launching into orbit of pavloads of
sufficient size to carry the apparatus required for inter-

{Continued on page 95)
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Vought Vocabulary |

i 1 y g c-Nnu ’ i -1 y . designing a 12-ton missile

Chance Vought's Regulus II missile is twice as long as
a city bus. It is crammed with delicate instruments,
armed with a nuclear warhead. Yet Vought engineers
designed Regulus 1I to serve safely, efficiently aboard
the Navy's newest nuclear-driven submarines.

They shock-proofed the missile against underwater
blasts. They conditioned it for polar ice, or equatorial
heat. They made it — like Vought's smaller Fleet veteran,
Regulus 1 —a dependable weapon, accurate from con-
ventional or nuclear subs, from surface ships or h.ighl}f
maneuverable, mobile shore launchers.

to fit inside an atomic sub

Aboard its special, globe-girdling sub, Regulus IT will
move invisibly any distance to its launching point. There
it can begin a supersonic, long-range strike in minutes.
Or it may lurk unseen for months as a patient and
ready deterrent.

A chilling prospect for would-be aggressors, this
example of Vought ingenuity.

CHMNANCE o "

"OUGHT AIRCRAFT

INCORPORATED » DALLAN, TEXASR




Admiral makes harmless

radio waves behave like deadly radiation

Radiac simulator safely
trains personnel in
detecting atomic radiation

The guivering needle creeps up the scale, warning
that nuclear radiation of dangerous intensity is
present. So it appears to the trainee learning to
explore for radiation fields with the aid of Ad-
miral’s radiac simulator. Actually, his instrument
has been energized by harmless radio signals
from a nearby special transmitter. In this way he
learns his hazardous trade without harmful per-
sonal exposure.

The instrument he will carry in actual field
work looks and behaves, in the presence of nuclear
radiation, exactly as his radiac simulator did.
This is Admiral's achievement...designing a sim-
ulator that essentially duplicates with radio sig-
nals the performance of an ionization chamber
instrument. It was accomplished by designing the .
special transmitter and a receiving circuit with
miniaturized omni-directional antenna to operate
effectively in an instrument of limited size. With
it the trainee may turn in any direction, vet ob-
tain a true reading. This development is the
unigue product of Admiral's associated experience
in both nuclear radiation and radio communica-
tions. Exceptional facilities are available for re-
search, development and production in the fields
of military electronics and nuclear radiation.
Address inguiries to:

Admiral.CORPORATION

GOVERNMENT LABORATORIES DIVISION, Chicogo 47, I
ENGIMNEERS. The wide scope of work in progress ot Admiral
creates chollenging opportunities In the field of your choice,
Write Director of Engineering ond Research, Admiral Cor-
poration, Chicage 47, Illincis.




A REALISTIC APPROACH TO SPACE CONQUEST

national TV hookups, weather observation, world map-
ping, military reconnajssance, e:u]y-waming systems, navi-
gation stations for further space operations, scientific data
collection, and, of course, for orbiting dogs.

Thus the ICBM guidance system, for example, is much
more than adequate to take care of orbiting requirements
for wvirtually any application that is worth considering
from other standpoints. Also, the ICBM solves the prob-
lem of bringing a respectably large payload up through
and oufside the atmosphere, to a velocity almost enough
for orbiting and even near the escape wvalue, all with
controlled magnitude and direction.

The situation with regard to manned spaceflight is
somewhat different, As to man's ability to withstand the
special problems of space, there is some fragmentary ex-
perimental evidence and substantial theoretical basis for
the assumption that man can survive extended space-
Hight. But generally speaking, what man needs in space
to survive and to ensure safe landing on the Earth or
elsewhere, translates into apparatus complexity and much
additional weight. ICEM hardware is somewhat marginal
for even the simplest true spaceflight with a human
passenger, and needs to be modified or extended. For
substantial manned experiments, such as landing on the
moon, and, of course, safe return to Earth, an order of
magnitude greater thrust than needed for the ICBM is
required. However, practical means for doing all that
needs doing appear within today's body of science.

The foregoing comments on manned spaceflight are, of
course, applicable only to nearby orbits a moon's dis-
tance or so away. In considering the nearest planets,
Mars and Venus, a manned flight, including landing and
return, requires still another order of magnitude step up
in nature of passenger accommodations and over-all
weight over the lunar trip, and is thus stll further away
from attainment with ICBM hardware alone,

There is still another manned spaceflight possibility
that receives discussion and must be listed; namely, to
the most distant planets of our solar system and even to
the nearest other solar systems. Here, the distances are
s0 vast and man’s life span so relatively short that the
hardware and propulsion methods born out of long-range
ballistic missile developments are hopelessly unsuitable,
Here, in fact, we need more than inventions. Scientific
discoveries are needed in control and conversion of matter
and energy so as to make possible steady application of
high thrust during flights of several years’ duration. Speci-
fically, a manned flight to the nearest star would require
vears of flight, even at near the velocity of light. While
we know no laws of science to rule such a voyage out,
we also have no such understanding of these same laws
as will permit us even to start a design.

Our discussion so far has emphasized the relationships
amongst a number of missile and satellite proposals and
other space projects, based on similarity or lack of simi-
larity of hardware and techniques. We can also call out
some scientifically based concepts that will enable us to
generalize about whole classes of space weapon systems.
For instance, one such concept has to do with the sub-
stitution of centrifugal force for aerodynamic lift in over-
coming gravity.

In some missions, speed or altitude of the vehicle is
of direct importance, but our interest may often be in a
sustained or repetitive flight with least cost and expendi-
ture of energy; the fact that negligible drag exists above
a certain altitude range can be exploited only if a high
enough velocity is reached. In turn, the high velocity can
be attained with more or less conventional chemical pro-
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pulsion means and practical structures because the atmos-
phere does not exist to handicap the flight in the high
speed region, The speed of spaceflight can be incidental,
in other words, to the real objective which might in some
missions emphasize sustained, long duration flight. Space
offers another way of achieving that end.

Another unifving concept comes about because of the
relationship between the size and shape of the Earth and
the time of passage around it or from point to point on
the surface by space vehicles, When one nation can set
out to inflict decisive damage on another by delivery
techniques better measured in minutes than in hours, and
in which the distance between launcher and target is a
substantial fraction of the Earth's circumference, then the
military problem obviously forces consideration of the
whole Earth’s surface and a considerable amount of the
space -above our planet,

Notice, however, that once an observation post, or
a communications relay point, or a vehicle for warhead
delivery reaches a distance from the Earth of one or
of a few Earth radii, then little is to be pained and a
good deal may be lost in moving these points out even
farther. After all, an observation point even an infinite
distance away sees only one half of the Earth's surface.

Consider, for example, a retaliatory eapability for the
purpose of deterring aggression. Assume that from our
limited resources we choose to assign a certain fraction
to such a deterrent capability. If the strategic bombing
force is to be a deterrent, then a suffieient portion of the
total planned force must be counted on to survive the
enemy’s surprise blow. Now such survival can be attained
in principle by a number of methods, including dispersal
and secrecy as to the location of the retaliatory force,
hardening to resist a severe attack no matter how strong,
and active defense. The problem is always one of com-
paring all of these ways on the basis of economics, re-
sources, reliability, readiness, and all of the factors known
so well to the military. The use of outer space merely
adds additional cubic footage, enormous quantities thereof,
to the potential locations of our strategic foree. It adds
new problems for an enemy zeeking to know its location
and planning to obliterate it. Technically, we have it as
a matter of choice to use a volume that extends from
beneath the average surface of this Earth out to distant
space, to the moon, and farther. The more of this feld
volume we decide to include in our plans, the more costly
and complex our weapon systems may become. We do
not get this additional volume of space for nothing,

If our basic technique of retaliatory bombing were
characterized by a very small number of warheads to be
delivered, we might be inclined to pay a tremendous
premium, relatively speaking, for the privilege of putting
our launching sites at such positions in that volume of
space available to us that the possibility of enemy inter-
ference with our ability to retaliate would be minimized.
But, on the other hand, our retalistory capabilities might
be characterized by large numbers and, despite the
relative accessibility of potential launching spaces to the
enemy, it would still be highly improbable for him to
eliminate enough of this huge force to avert retaliation.
Then we might be inclined to assess the extension of the
volume of space available to us as deserving much less
of our over-all limited resources.

These and many other considerations will have to be
set down with high-grade, quantitative military scientific
analyses to determine whether space launching sites on
the moon or elsewhere constitute the best way to use

(Continued on following page)
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our budgets on behalf of the vital deterrent capability.
In any case, certain facts stand out, It is not automatically
true that bombing grows better the farther away from
which it comes. Bombing from outer space may be the
best way to do it, and things may change so it will
some day become obvious that it is the best approach.

We must be in a position to exploit a new possibility,
and we must therefore assign some of our resources to
the further reduction to practice of what we say we ean
do now with existing hardware. However, let us carefully
distinguish between an urgent program of experiments,
analyses, and early explorations intended to find out an
answer and be ready for new requirements, on the one
hand, from a crash program to develop a complete system
based on the idea that the answer is self-evident.

There is a general argument that needs now to be
described. It starts by recognizing that weapon svstems
involving vehicles in space can be of military value, and,
moreover, even if only for scientific data-gathering, the
data strengthens the nation that collects it. Accordingly,
it is of interest to a competitive nation to seek out and
destroy any space vehicle of its potential enemy. And if
this destruction is likely to be considered an act of war,
a step for which the aggressive nation seeking space con-
trol may not yet be ready, then at least doing all required
to make possible clearing space of the other’s vehicles is
essential—this even if it means sending up a more costly
space follower to be paired off with and be prepared
to destroy each entry into space of the rival,

Of course this game readily leads to more and more
complex systems with space-located subsystems of in-
creasing scope and variety, and encompassing more and
more of outer space. The problems of detection, inter-
ception, data-handling, decision-making, and communica-
tions will eventually involve the introduction of automated
and man-machine relationships on a new, grand scale.
As a technical man, I am inspired by the continuing
challenges all these steps and countersteps will present,

Clearly, planning space-weapon systems presents us
with a new predicament. We should like to be logical
and assess the true military value of a space program.
But what good does it do to say that the moon is an
unnecessarily far and otherwise unhandy place from which
to launch an attack? We can prove with factors to spare
that if another nation chooses to direct bombs at us it
can be done cheaper and more certainly from bases on
Earth. Yet, would the United States public be content if
the Soviet Union were established with anything what-
ever on the moon and we were not?

We have to respect to a considerable degree the notion
that space is very new and man has not been there to
make observations. The argument goes on that we may
find useful new matter or phenomena on the moon or
other planets, if not actually discover new laws of nature,
that we cannot allow another nation to discover these
things ahead of us becanse they will be superior in science
as a result, and, ultimately, will have a superior military
capability. It is not that future scientific research is
held up by a erucial, bewildering seientific enigma which
can only be answered by spaceflights. The situation is
more general, Here is an unknown region, and experi-
ence shows that whenever we explore the unknown and
it becomes known we find new scientific principles and
useful applieations.

In this general sense, we again notice that space re-
search should really compete with other forms of research,
but it is more than most involyed with the problem of
psvchological warfare. The Russian Sputniks have influ-
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enced world affairs. A space experiment has the ad-
vantage of being conspicuous, It excites the imagination
more than the average quiet research on other aspects
of nature eloser to Earth. But space research is not the
only glamourous research area. There are others that could
well have convinced evervone that Russias scientific
powers had been underestimated,

Suppose, for example, that Soviet Ruossin and not the
US had produced the answer to polio, followed quickly
by a universal cure for cancer. I suppose this would imply,
in addition to Soviet superiority in biological and medical
sciences, that the United States might be threatened with
a mortal germ warfare attack. On top of this, let us
imagine that Soviet science turned up well ahead of us
with important new developments in the field of con-
trolled thermonuclear energy. It may be that a given
amount of our technical resources assipned to the space
field will do more for us in the world public mind in show-
ing our relative standing as a great scientific power than
an equal amount of money spent in any other field. If
this is true, 1 hope that the right people are comparing
the alternatives und will make the right decisions,

Those who must make the over-all decisions will make
the best ones, in my opinion, if we separate the clearly
vital space weapons system from the intuitive feeling that
man must ultimately conquer space. From now on, it is
going to be increasingly important to insure that wisdom
accompanies imagination, The Earth may not be inherited
by the nation that first escapes from the Earth on a grand
scale, but rather by the one that does it just often enough
and does a lot of other things besides.

QUESTIONS

Mr. Herman: Dr. Ramo, do vou think space efforts
should be under civilian or military control?

Dr. Ramo: It would appear it is inevitable that the best
way of doing the job must include a combination of eivil-
ian and military contrel. But we need military professionals
to handle military problems.

Mr. Haggerty: Dr. Ramo, do you feel an exploration of
space beyond the immediate planets is bevond our scope?

Dr. Ramo: No, not exactly, If we do that, we should
define such efforts as research.

Mr. Haseltine: Mr. Ehricke, would there be any prac-
tical value if we could do it—and can we do it some day—
of putting satellites around other planets?

Mr. Ehricke: Yes, from the viewpoint of research, it
might be a good way of carryving out a manned exploration
of planets for storing information or transmitting the infor-
mation at prescribed times,

From the Floor: Mr. Ehricke, is there anything that will
limit us from going say the speed of light with our machine?

Mr. Ehricke: I think there is definitely a barrier because
if you operate at light velocity, with your speed and cross-
sectional area of your ship covered in space in a unit of
time, the amount of matter that yvou sweep up is com-
paratively large. You must consider that the velocity of
these particles with respect to yourself, your ship, is for all
practical purposes identical with cosmic radiation, so you
must expect that the intensity of cosmic radiation goes up
thousands or billions of fold as vou approach the veloeity
of light. Also, there is a nuclear heating problem here of
enormous magnitude and to a certain extent also another
barrier which might be compared to the light pressure
of those stars which yvou approach and the inability to see
some of those that you leave behind because their wave
lengths gradually drop. It may pose other problems, but the
most importantt, I think, is nuclear heating.—Exp
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- three to make
"ready for outer space...

BORON
LITHIUM

ANMMONIUM
PERCHLORATE

Wherever men make ready for outer space...from barren arctic ICY

laboratories to tropical ballistic missile blast-offs. .. Trona chemicals are

e R I S . putting the punch into high energy fuels and other propulsion systems.
[RONA IS baSI C As the only basic producer of these three important raw materials used in

. . high energy fuels and as solid propellant oxidizers—BORON, LITHIUM

in the chemistry | 2 uMoNuM PERCHLORATE —American Potash & Chemical

Gf h i g h ener ay f ue l S Corporation has a vital stake in the space age. Recipient of the 14th Annual

Chemical Engineering Achievement Award for pioneering work

and SQI i d prc}pEI l ant in the atomic age metals, Trona continues in the forefront of basic

. research and technical development of these vital chemicals and their
oxidants. compounds for high energy and missile applications.

American Potash & Chemical Co:pomﬁon

3000 West Sixth Street, Los Angeles 54, California
S99 Park Avenue, Mew York 18, New York

Offices: LOS ANGELES, NEW YORK, CHICAGD, SAN FRANCISCO,
PORTLAND [Ore.), ATLANTA, COLUMBUS (0.), SHREVEPORT

Planls: LOS ANGELES
[american Lithium Chemlcals,
R DA A e SR e T o

Recipient of 14th Annual Award for Chemical Engineering Achievement in BORON and LITHIUM

Other Trona chemicals for high onergy propufsion: POTASSIUM PERCHLORATE = LITHIUM NITRATE » LITHIUM PERCHLORATE = LITHIUM METAL







A CONCEPT OF SCIENCE

Five years ago, The Martin Company con-
ceived a unique undertaking in the field of
pure science which grew out of a belief that
our own and our country's resources in crea-
tive scientific research must be greatly

enlarged and cultivated.

We believed that the country—and the Com-
pany—that concentrates on short-range ma-
terial achievements, without a deep concern
for the creative source of tomorrow's even

greater achievements, will have no tomorrow,

Itis now three years since that belief motivated
management's action with the foundation of
a program in pure research. Known as the
Research Institute of Advanced Study, RIAS
is now a substantial organization staffed by
scientists who are working in many fields,
including theoretical physics, biochemistry,
metallurgy and mathematics, without short-

range applied research requirements.

Today, the increasing appeals to industry and
the nation for accelerated activities in basic
research give the RIAS story a special signifi-
cance. For creative research in pure science
is the true life source of our technological
security — the “seed bed” from which our

national strength shall continue to grow.
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— ® Dependable schedules...ample accommodations for
men and equipment...direct from point of origin to destination

—these are just a few of many reasons why
train travel is best for the services.

Rail movements are easy and efficient. Units travel together
—your command arrives ready and fit for duty.

For any move of any size, any distance—
train travel is the most complete, comfortable
and dependable transportation.

Reduced fares when on leave
...special discounts on Transportation Requests

Ask about Family Fares

OF THE UNITED STATES

The Best Buy—BUY TRAIN!



Airman’s Bookshelf

The exciting saga of America’s air aces—almost 1,700 of
them in all wars, all services, from World War II through
Korea—is recounted in Fice Down and Glory: A History
of the American Air Ace, by Capt. Gene Gurney, USAF,
and edited by Mark P, Friedlander, 1st Lt., USAF Res,
(G. P. Putnam’s Sons, $5.93).

The author, a SAC information services officer and one-
time B-29 pilot, opens with an interesting study of the
origin and evolution of the air ace and of the ground
rules for membership in this exclusive club.

Covered are the Lafayette Escadrille, the US Air
Service in World War I, the AVG and Eagle Squadron
of early World War I1, and the Marine, naval, and USAAF
arms in World War 1L Swirling jet air combat in Korea's
MIG Alley completes the history.

Each chapter sets the fighter air war in a framework
of the over-all air and ground action, relating one theater
of action to another. Photos add color and authenticity.
Statistics follow each chapter, listing the aces and their
official accredited victories by theater and numbered Air
Force. A compilation of Congressional Medal of Honor
aces with biographical data, photos, and recap of the
CMH citations is included. For quick fact finding, the
author has tabulated the 168 top World War 11 USAF
aces (with ten or more air victories) by name, credited
kills, organization, and known biographical data. Similar
treatment is given to forty-four top Navy and twenty-eight
leading Marine aces. Selected combat air data of World
War II and Korea completes this long-needed “encyclo-
pedic” addition to the recorded history of war and the
literature of airpower. Capt. Eddie Rickenbacker provides
a thoughtful foreword for this book.

& -] -]

Focused more tightly on World War I1 aces is American
Aces in Great Fighter Battles of World War 11, by Edward
H. Sims, (Harper & Bros.,, $3.95), which recreates in
vivid detail from takeoff to landing the most breathtaking
and memorable single combat missions of a dozen of the
top surviving USAF aces of that conflict. Impact is added
with diagrammatic sketches of the air battles plus photo-
graphs. A foreword by Gen. Nathan F. Twining, Chair-
man of the Joint Chiefs of Staff, dispels the popular theory
that science and technology have relegated the fighter pilot
to history. “He will remain,” says our top military airman,
“an integral part . . . of warfare for many years to come.”

Familiar names and World War 11 credited victories
make up the roster of Sims’s heroes: from the CBIL, John
R. Alison (ten air), and Bruce K. Holloway (thirteen air);
from the Far East, Charles MacDonald (twenty-seven
air), and |. T. Robbins (twenty-two air}; from the Euro-
pean Theater, Johnny Meyer (twenty-four air, thirteen
ground), John T. Godfrey (eighteen air, eighteen ground ),
Francis 5. Gabreski (thirtyv-one air, 2% ground), Henry
W. Brown (seventeen air, fifteen ground), John D.
Landers (8% air, twenty ground), Robert 5. Johnson
{ bwenty-eight air), James A. Goodson (fifteen air, thirteen
ground ) : and Joseph L, Thury (2% air, 26% ground).

While there is much controversy over the accuracy of
“Lill" acecreditation in official or unofficial “ace listing,”
the author, a South Carolina publisher and newsman,
chooses his “characters” from among the top slots on
official AF rosters of the various theaters. These rosters
credit ground victories as “kills” in the Eighth Air Force
and the CBI theater. Ground kill credit was a local area

{Continued on following page)
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HUCK CKL Fasteners have
played an impertant part in
the development of America's
faster-than-sound eirborne
craft.

Their many unique features
offer maximum dependable
strength at minimem installed
cost, plus:

® High strength to weight ratio.
® Positive mechanical lock.

® Excellent sheet pull-together.

® High shear and tensile strength,
@ Absolute sealing quality.

e Simple visual inspection,

There is a HUCK fostener to
meet your requirements. Qur
specialized fostener experience
is at your service,

MANUFACTURING COMPANY
2480 Bellevue Avenue » Detroit 7, Michigan
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PUT MORE INTO LESS
SPACE. GET MAXIMUM
STORAGE CAPACITY
FOR EVERY DOLLAR
INVESTED IN EQUIP-
MENT.

Call on Frick-Gallagher’s
vast experience to help you
plan storage for economy in all
departments. There’s no obli-
gation . . . simply write to The
Frick-Gallagher Mfg. Co., 103
5. Michigan Ave., Wellston,

Ohio. Get your free copy of How to Double Your Storage Capacity.
It shows how others have saved with F-G-M Retabins, Shelving, Racks
and other F-G-M BONDERIZED Steel Storage Equipment.

!

BONDERIZED
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ruling in World War II only. Current
AF policy recognizes only “air” kills,
and in Korea, only air-to-air victories
counted.

With his dramatic series of per-
sonal combat narratives, Sims—him-
self a fighter pilot but not an ace—
covers fighter combat from the bleak
days of spring 1942 to the demise
of the mighty Luftwaffe by April
1945, Each mission is introduced by
general remarks setting the heroic
episode in its over-all strategic mili-
tary perspective and providing a wel-
come continuity,

Most of Sims's research came from
personal interviews. When memory
flagged, official AAF documents were
consulted.

(-3 L] L]

The story of a man whose exploits
have helped pave the way for the
USAF's next great adventure—space-
flight—is related in The Fastest Man
Alive, by Lt. Col. Frank K. “Pete”
Everest, as told to John Guenther,
(E. P. Dutton, $4). Colonel Everest’s
story is an excellent account of the
Air Force's experimental rocketplane
research and test-flight program.

The book wisely concentrates on
the colonel's ten vears of postwar ex-

Make Your Reservations Now for AFA’s 1958 Convention in Dallas

Seven air-conditioned hotels have
set aside 2,300 rooms and suites for
the Air Force Association’s 1958 Con-
vention and Airpower Panorama in
Dallas, Texas, September 25-285.

There will be three Headquarters
Hotels, as follows:

AFA Members

Reserve & Guord Boker

Industry Statler Hilton

The major Convention events will
be held in the new Memorial Audito-
rium, location of the Airpower Pano-
rama. AFA business sessions will be
held at the Adolphus Hotel; the Re-
serve Forces Seminar at the Baker;
and the VIP Host Suite will be at the
Statler Hilton.

The Dallas Hotel Association will
operate AFA’s Housing Office. All re-
quests for rooms and suites must be
sent to the following address:

AFA Housing Office

1101 Commerce Street
Dallas 2, Texas

Adolphus

Don’t wait! Moke your reservations now.
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HOTELS

SINGLE DOUBLE TWIN SUITES
ROOMS ROOMS ROOMS 142 B/R
ADOLPHUS 55.00— 7.00 $9.00—14.00 $10.00—14.00 $20.00—40.00
346,50—85.00
BAKER 5.00—-11.50 7.00-12.00 8.50—13.00 23.00—25.00
32.50—45.00
DALLAS 5.00— 7.00 8.00—10.00 B8.00—-12.50 16.00—24.00
Ma 2-bedroom
SOUTHLAND 4.50— 7.50 5.50— 8.50 6.50—10.50 16.50—=17.50
Mo 2-badroom
STATLER HILTON 7.00—13.00 10.00—15.00 12.50—18.00 sOLD oUT
TRAVIS 5.00— 7.00 8.00— 9.00 8.00— 9.00 15.00
No Z.-bedroom
WHITE-PLAZA 4.50— 8.50 4.00—10.00 4.00—-12.00 15.00—27.00

T S S S S ------—--.----'---'-

HOTEL ROOM RESERVATION FORM

AlR FORCE ASSOCIATION CONVENTION A - I
HAME I
ADDRESS e I
CITY & STATE 1
HOTEL I
First Choice Sacond Cheice i

[ ) Low { )} Average { ) High I

Type Room Derired Rots l

OTHERS IN ROOM. 1
ARRIVAL DATE &L HOUR =
DEPARTURE DATE - — I
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perimental test Hyving (four years at
Wright-Patterson AFB, Ohio, and six
years at the Air Force Flight Test
Center, Edwards AFB, Calif.). While
his activities centered around single-
engine work, including the P-39, F-80,
F-84, F-86, F-88, F-80, and later the
Century Series, brief reference is
made to flight checks in the B-47,
B-52, KC-135, and wvarious transport
types. OF high value are the detailed
chronological accountings of the X-1
and X-2 projects. The reader is kept
aware throughout that behind the
controls on a high-speed, high-altitude
run is a vast array of specialists—sei-
entists, engineers, pilots, and ground
mechanics. The famous and unsung
are honored with Everest—men like
Yeager, Kincheloe, Apt, Fulton, Stu
Childs, Kit Murray, the Bell engi-
neers, and many others. Credit is
freely given, and an impressive mod-
esty is exhibited throughout as the
narrative traces Pete’s West Virginia
bovhood days, his nearly 100 World
War 1I combat fighter missions, and
his rise to the job of AF chief test
pilat.

Colonel Everest flew the Bell X-2
on its ninth powered flight to more
than 1,900 mph and earned the title
which he gave his book. Shortly after
this historic event Capt. Milburn Apt
{handpicked by Everest as second
alternate X-2 pilot—Kincheloe was
first) pushed the sleek rocketplane
well beyond an unofficial 2,200-mph
mark on the final and fatal Hight of
the world's first rocket-powered space-
ship.

The Everest story is the story of the
X-2. It appears here in the most au-
thentic detail ever published—a record
of one man's giant steps along into the
space frontier.

& L] L]

Man Unafraid: The Miracle of
Military Aciation, by Stephen F. Till-
man (Army Times Publishing Co.,
$4) is the most recent addition to the
Air Force record. This highly de-
scriptive, detailed history of the first
eight years of US military air forces
first appeared in serial in the Army-
Navy-Air Force Register throughout
1957 in honor of the Golden Anni-
versary of the USAF. The author, a
long-time associate and confidant of
early air pioneers, writes in terms
of the men he knew and about air-
power as he saw it develop. Having
witnessed such significant events of
the early days as the Wright brothers’
acceptance flight on the Fort Myer
parade grounds and the fatal Selfridge
crash, he includes much new detail
and color. The narrative is enriched
with photos—including several rare
shots long believed lost. A foreword
by Secretary of the Army Brucker
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NO HOCUS-FOCUS, WHETHER —

Venus de Milo or Lockheed Airplane!

THROUGH THE LOOKING GLASS WITH A

PRACTICED EYE

To be fully understood and appreciated,
a fine airplane —like a fine woman —
must be seen over a long period of time,
observed with a keen and experienced eye.

In the past 25 years, Southwest Airmo-
tive Co. has kept a sharp and continuous
focus on Lockheed-built business air-
planes, from the Orions and Vegas,
through the 10, 125, 14’s, Lodestars and
PV¥-1's, and their blood-brothers, the
Learstars and Super Venturas.

Result: SAC knows Lockheeds like no
other maintenance specialist in America.
This fact is borne-out by an almost-endless
list of Southwest-originated Lockheed

A QUARTER CENTURY

1932 1958

OF LEADERSHIP

DISTRIBUTION DIVISIOMNS:

maodifications and improvements, created
by such craftsmen as Aircraft Div. Mgr.
W. I. Connell —seen here through the
looking glass,

As examples, today we set the pace with
short stack, Janitrol and South Wind
heater and higher-amp generator installa-
tions, and with flat rates for 100-hr. and
annual inspections; engine removal and
installation; and overhaul of engines,
accessories, instruments and propellers.
Write the Service Sales Manager for
details.

SAC has an eye on Lockheeds — Keep
an eye on SAC!

Southwest —— Airmotive Co.

LOVE FIELD, DALLAS

KANSAS CITY « DENVER

praises the Air Force's sound, rapid
growth from the humble beginnings
of the Tillman era.

The World War Il experiences of
Air Force Reservist Lt. Col. Edgar
D. Whitcomb is another in the grow-
ing list of “now-it-can-be-told’s.” Whit-
comb, a Seyvmour, Ind., attorney,
writes it brilliantly in Escape from
Corregidor (Henry Regnery, $4.50),
published on March 3 coinciding with
the sixteenth anniversary of the fall
of Bataan.

The account opens on October 16,
1941, with the first mass flight of
B-17s from Hamilton Field, Calif., to

Clark Field in the Philippines. Whit-
comb, a newly commissioned naviga-
tor on board, joined the 19th Bomb
Group at Clark, When the Japanese
invaded Luzon he fled to Corregidor,
fought with General Wainwright's
hold-outs, and was taken prisoner. He
escaped in an eight-hour night swim
to Bataan and plunged south through
the jungles. Collaborationist Filipinos
turned him in.

The story ends in midwar, two
vears later, with Whitcomb a virtual
prisoner of the FBI in a Washington,
D. C., hotel room—"hot international
property”—after escaping a second

{Continued on page 105)
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The Airpower Book Club offers you
a convenient way to deepen vour
personal insight into the problems of
airpower—to profit by the methods and
the solutions worked out by the
greatest men in the field.

It offers you a unique opportunity

to build professional competence and
background—to broaden vour working
knowledge of the USAF mission, and
its past and future, all the way from
Kitty Hawk to the present . . .

at your own pace, and at your own

convenience

AIRPOWER BOOK CLUB

offers you

CHALLENCE...
SATISFACTION...
GROWTH...

. . . professionally and personally

The Airpower Book Club offers vou
an unparalleled opportunity to profit
simply by incesting your own time
and intellicence . . .

And to make membership fnancially

as well as personally attractive to you
we will give you ..,

with your Membership Application

And as your first
selection you get

Mitchell, Pioneer
of Airpower

by lsooc Don Levine

A History of the United States
Air Force, 1907 - 1957

P MIITGHELL

The only complete history of the first fifty years ot
American airpower—equal to its subject any way
you look at it. 287 pages of vivid text . . . nearly
400 historic photos, many of them collectors’ items

. more than two dozen maps . . . a complete
index and bibliography, Retail price of the History
is 86.75. But it costs you nothing . . . vou get it
as g gift with your membership. The t.Lh}h- of con-

SUMMARY OF CONTENTS
From the Balloon to the
B-17, 1907-39

World War II, 1939-45
The Establishment

The Missions

The defmitice study of Mitchell and his fight
for recognition of airpower., Your first Book
Club selection, because it's a brilliant, incisive
study of the technigues—and the hezards—of

tents of the History, by itself, is too long to re- Jbe Men getting gction on o program at the highest
produce here, But to give you some idea of what The Tools military and political levels—or, for that mat-
you'll find in the book, here’s a partial listing . . . The Deeds ter, al any command level.

The Airpower Book Club offers you
four selections a year, plus your gift
copy of the History of the United
States Air Force. Membership is $15
a year if you pay in advance—56 a
month for three months, if you pre-

F--------------.‘----------‘_l

AIRPOWER BOOK CLUB 4-58
CARE OF AIR FORCE ASSOCIATION * MILLS BUILDING * WASHINGTON &, D. C.
Please enroll me as a Charter Member of the Airpower Book Club.

I understand that I will receive the next four selections of the club,
PLUS A BOUND COPY of 4 History of the United States Air Force

fer to pay later.

Either way, your benefit shapes
up about like ‘this: With vour appli-

cation, yvou get both MITCHELL

(retail value, $8) and the HIS- MNAME
TORY OF THE USAF as a gift

(retail value, $68.75). That's $12.75 ADDRESS

worth of books that you receive
immediately—so that vour next three
selections—each worth about 35 re-
tail—will cost you only about 75¢
each. Your investment in professional
background—and in vour permanent
library—will cost you literally only
pennies a dayl

104

—1907-1957 (retail value $6.75).
[1 | enclose $15.00 in full payment.

] Bill me for $5.00 a month for the next three months.

[] 1 enclose the names and addresses of
| want to buy gift subscriptions.

[] Bill me, as above, for each gift.
[] Payment @ $15.00 each enclosed.

persons for whom

N A S N T N N O O N . S - . .
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time, this time with a new identity,
which he had assumed during two
vears in Japanese prison camps in the
Philippines.

His story, one of the better World
War Il “escape yarns,” has a fore-
word by Lt, Gen. Field Harris, USMC
(Ret.})—the father of Ed's Corregidor
escape partner, Marine Lt, Bill Harris,
later killed in action in the Korean
War.

L] = @

United Air Lines pilot and frequent
Am Force Magazine author Ed Mack
Miller has collected twenty of his
air short stories in Fales of a Flier's
Faith, {Doubleday, $3.50). Some ap-
pear here in original publication,
others have heen published in re-
ligious magazines over the past sev-
eral vears. They cover a wide variety
of subjects, vet all reflect aviation
atmosphere that only a flyer himself
could recreate. In a stimulating in-
troduction Miller writes, “I have never
met a professional pilot who did not
believe in God. . . . Why? Because
the pilot is immersed in God all dur-
ing his working hours.” The book is
an expression of Miller's personal faith
and of his belief that there are no
atheists in cockpits, either.

a a -]

Three juveniles present a variety of
aviation fact and lore for the young-
sters, The Junior Airman’s Book of
Airplanes, by Clive E. Davis (Dodd,
Mead, $2.50}, is a fact book on the
USAF all youngsters, ages seven to
seventeen, can understand and grown-
ups will admire. Davis combines clear
dramatic photos with well-written
narrative description of each type of
USAF inventory aircraft — trainers,
fighters, bombers, tankers, recon, and
cargo tvpes. Bob Scott wrote the
foreword.

Boys' Book of the Air, edited by
Eric Leyvlind and T. E. Scott-Chard
(Boy Publishers, $3) is a collection
of writings by British flvers on a wide
range of air adventure topics—air pio-
neers, aerial warfare, civilian airline
flying, strange air cargoes, aircraft
power units, and the like. Hlustrations
add to these highly interesting boys'
stories.

Well-known British aviation writer
John W. R. Taylor explains jet flight,
jet airplanes, and jet engines for the
future engineer in Jet Planes Work
Like This {Roy Publishers, $2.75).

L L] o

Another British original now avail-
able here deals solely with great avia-
tion events. First Flights by Oliver
Stewart (Pitman, $5.50), tells of epic

{Continued on following page)
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Don't Miss This First-Hand Account
Of Important Chapters in Aviation History

THE FASTEST MAN ALIVE

the Autoblography of LT. COL. FRANK K. EVEREST, JR.,
U.S.A.F. as told to JOHN GUENTHER—%4.00 at all Bookstores

You'll find good reading in the personal story
of America’s greatest test pilot, Lt. Col. Everest,
who was recently awarded the Harmon Interna-
tional Air Trophy.

Lt. Col. Everest has faced death hundreds of
times in seeking to solve the mysteries of space
and speed. His story is highlighted by his experi-
ences in the Bell X-2—the plane which carried
man to altitude and speed records which have
never been equalled,

Here, as only the man who lived it could tell
it, is the dramatic story of a life in the front
lines of aviation research. You'll agree it’s a

book which you wouldn’t have wanted to miss.

DUTTON—

105




IN

. (USAF. TYPE MA-1A)
PORTABLE
STARTING UNIT
for
LARGE JET
AIRCRAFT

VOLUME PRODUCTION

Typical of the fine results of Continental development is
the TC-106 portable starting unit for large jet aircraft. This
/ advanced new model, with a high performance turbine

compressor as its hearl, weighs one-third less than its
predecessor, yet has 17 per cent higher output, and in
addition, other important qualities: greater mobility, less
noise, and a completely automatic contral system. . . . It

is now in velume production at the Continental Aviation
and Engineering Toledo plant.

AT C.A.E,

MODEL 141
TURBO-COMPRESSOR
ENGIME

C.A.E. gas turbine models—the J69-T-9, the J&9-T-2, ond the J&%-

T-19A are being built for Cessna’s T-I7A twin jet troiner, Temeo's

TT-1 MHavy je! trainer, the Beech jel Mentor troiner, and the Ryen
Q-2A Fire Bee targel drone.

CONTINENTAL AVIATION & ENGINEERING CORPORATION

12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN

SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION
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flights which contributed to the ad-
vancement of aviation or opened new
uses for the employment of civil and
military aircraft.

L] L] L]

New in rocket, missile, satellite lit-
erature:

Man-Made Moons: The Earth
Satellites and What They Tell Us, by
Irving Adler (John Day, $2.85). A
simplified, clear, illustrated account
for the young reader describing Earth
satellites, telling how they work, and
what kinds of information they trans-
mit back to Earth.

Space Satellites, by Lloyd Mallan
(Fawcett, 73¢). A comprehensive
treatment of satellites, their construc-
tion, launching, tracking, their bene-
fits to mankind, and the race for con-
trol of space. Mallan explores the
Russian Sputnik to add currency to
this highly illustrated volume.

The Other Side of the Sky, by
Arthur C. Clarke (Harcourt Brace,
£3.95). A collection of twenty-four
unusually interesting science [fiction
short stories on satellites and flight to

| the moon and bevond by a recognized

science writer and novelist,
L Ll Ll

Project Satellite, edited by Kenneth
W. Gatland (Allan Wingate, Londan
and British Book Centre, USA, 83).
Four rocket and missile experts dis-
cuss the history, development, and
current status of the American and
Soviet artificial moons.

Paul H. Wilkinson, editor and pub-
lisher of Aircraft Engines of the World,
1957, has pointed out that our men-
tion of his book in this space in our
January issue as “privately published™
might not indicate that the book is
for public sale. It is, and the price
is $13 per copy. Also, we referred to
it as an “encyclopedia of the Westérm
world's powerplants,” whereas the
book contains, in addition, much ma-
terial on engines from behind the
Iron Curtain.

—Capr. James F. SUNDERMAN

Comventaenal Jut

I.LF.R. HOO

The Modern Method of Simulated In-
strument Flight for Conventional or Jet

Type Aircrait 215.00
FRANCIS AVIATION
Bex 5

Lansing, Mich,
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ON GUARD IN CANADA...IN EUROPE...
AND FOR THE FUTURE... THE AVRO ARROW

From the first Aight of the Mark 1 CF-100 in 1950,
the development and performance of this all-weather
interceptor for the Royal Canadian Air Force has
won for it the role of front line defender in North
America and Western Europe.

The Avro Arrow, recently unveiled, begins an inten-
sive pre-flight testing program. Under development
for the interception role of the RCAF in the new
North American Defence Command, the Arrow will
have supersonic mission capabilities,
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AVRO AIRCRAFT LIMITED

MALTON, CANADA

MEMBER: A. V. ROE CAMADA LIMITED & THE HAWKER SIDDELEY GROUP




GONVAIR

... the plane with the Midas touch

Fit for a king, the Convair Jet 880 has the golden touch of regal

elegance! With dramatic new interiors, and first class, two-abreast
seating throughout. .. the Convair Jet 880 will bring exciting and exclusive
new cancepts in travel luxury. In addition, the Convair Jet 880, world's
fastest luxury jet-liner, offers airlines low operating cost, economy of
maintenance, and ability to serve big city and small. For both passengers
and airline operators alike, this is the plane with the Midas touch!

—
COMVAIR

Among airlines to first offer Convair
Jat BBO service will be

TWA, DELTA,
TRANSCONTINENTAL, 5.4, f Argenting), cu NVA l R

REAL-AEROVIAS { Brazil)
A DIVISION OF GENERAL DYNAMICS CORPORATION



