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Soviet Beauty Mach 2 Bomber
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Milson 1980 Corner
Self-Sealing
Recepiacle Assembly
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Milson 1970 Two-Lug Milson 1960
Sell-Sealing Standard Corner
Receplacle Assembly Heceplacle Assembly

MNow Voi-5han’s three sizes bring all the advantages
of Milson Fasteners to almost any application that
calls for quickly removable structural panels. Milson
Fasteners make the panel an integral part of the
primary structure—yet permit fast, repeated access
to equipment behind the panel Voi-Shan's three
structural sizes, 14", ¥ ,.", 3", two sleeve bolt head
styles, five recﬂptadr: configurations, and two tem-
perature ranges permit maximum design flexibility.

Milson Fasteners close gaps up to .125 in. with
four or less turns—permit hole misalignmenis up 10
040 in. Self-locking, they have only four parts, need

Milson 1955 Reduced
Rivet Spacing 3
Receplacle Assembly Assembly Sleave Bolt Sleeve Bolt

e

Two-Lug Receplacie Flush Head

no adjustment, and can be re-used 350 or more
times, Deep hex socket provides quick tool insertion,
high preload, superior power driving, and longest
recess life. Milson Fasteners have common hole size
in the panel and substructure and all parts are
completely interchangeable, available in alloy steel
for temperatures to 550°F; in corrosion - resistant
steel to 700°F; and with self-sealing receptacles.

For new brochures, further information,
prices, and /or technical assistance on this and other
quality fastener products, you are invited to contact
Voi-Shan's Sales Service Department.

COMPARISON CHART:

SILE DIAMETER
Milson 1900-4 230
NAS 547 =0
Milson 1900-5 J12
NAS 547 =1 375
Milson 1900-6

In alloy steel for temperatures to 550°F; or
corrosion-resistant steel to JOO®F.

VOI-SHAN MANUFACTURING COMPANY

SINGLE SHEAR

ULTIMATE TENSILE RIVET SPAC [HG
2,250 2,000 688—.750
2,120 1,230 430

4,750 3,500 875
4,650 2,210 813

6,500 6,000 .875—1.000

““|n alloy steel; seal material meats applicable requirements for use with
aircraft types 1, 2 & 3 fuels per Spec. MIL-R-6855. Appiicable temperature

range —65°F to -+-260°F. Applicable pressure range =50 P. 5. 1.

Patenl No. 2815789 General Dynamics Corp.
Other patents pending

S
Milson 1950 Standard Milson 1920 Milsan 1910
Protruding Head

A Division of Voi-Shan Industries, Inc
B463 HIGUERA STREET, CULVER CITY, CALIFORNIA

HYDRO -AIRE ADVANCED
YDRAULIC MOTORS
PROVE RELIABILITY
DRIVING FUEL PUMPS
ON MACH 2+ F4H-1!

You can bet McDonnell had good reasons to choose Hydro-
Alre hydraulic motors for this advanced application. The
first is reliability resulting from optimum design simplicity
and now proved both in flight and in extensive environ-
mental tests. Others are reflected in the characteristics of
this typical model, 68-193-079. Displacement: 0.0787 cu.
in. per rev. Torque: 30.4 in. Ibs. at 2800 PSI inlet to outlet
pressure differential and 12,000 rpm. Hp /Wt. ratio: 3.92:1,
Life: 1200 hours. Write now for data sheets on available
models and /or a prompt quote on your specifications.

HYDRO-AIRE CAFABILITY BROCHURE. Write on company letterhead for your copy.
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.« « that's a job for Tele-Dynamics

The design, development, and production of sold-
state telemetry components and complete systems for
aerospace projects are important capabilities at Tele-
Dynamics. Today, Tele-Dynamics equipment is recog-
nized for top performance and reliability in a majority
of missle and space programs.

In addition to aerospace telemetry, Tele-Dynamics

offers basic knowledge and experience in analog and
digital data handhing systems, electrostatic recording
equipment, instrumentation and systems for under-
water and meteorological applications, and electronic
support equipment. Tele-Dynamics new capabilities
bulletin is now available, write for a copy teday. Tele-
Dynamics, 5000 Parkside Avenue, Philadelphia 31, Pa.

Hdza

“Visit us at booth 4126-4128—WESCON SHOW'"

TELE-DYNAMICS oivision
AMERICAN BOSCH ARMA CORPORATION

AVIATION CALENDAR

Aung. 7-9=Cuidance and Navigation Confer-
ence, American Rocket Society, Stanford
University, Palo Alto, Calif.

Aug. 15-17—Crvogenic Enginecring Confer-
ence, Umiversity of Michigan, Ann Arbor,

Ang. 16-18=International Hypersonics Con-
ference, American Rocket Society, MIT,
Cambnidge, Mass,

Aug. 19-24=Institute of the Acrospace Sci-
ences/ waval Aviation Meeting, San Di-
ezo, Calif. (classified). |

Ang. 22-25-WWestern Electromic Show and
Comvention, Cow Palace, San Francisco.

Aung. 23-25=Fourth Biennial Gas Dynamics
symposinm,  American Rocket  Socicty,
Northwestern . Teclinological  Institute,
Evanston, 111

Aug. 24-26—5ixth Annual National Re-
union. QX3 Club of Amernica, Allis Hotel,
Woichita, Kan.

Aung, 28-30=West Coast Conference of Ap-
plicd Mechanies, University of \Washing-
ton. Seattle, Wash.

Aug. 25-Sept. 1=International Heat Trans-
fer Conference, University of Colorado,
Boulder, Colo,

Ang. 28-5cpt. 1=Third International Svm-
posiit on Rockets and  Astronautics,
Japancse Rocket Society, Tokyo, Japan,

Aung. 30-5¢pt. 1=Sccond Annual Bionics
Svinposinm, General Eleetric Advanced
Flectromics Center, Cornell Un:i'i.'rrh.it}',
Ithaca, N, Y.

Aug. 30-Sept. 1=Third Annual Semiconduc-
tar Conference, American  Institute of
Mining, Metallurgical and Petroleum En-

(Continued on page 6)
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in the new solid state AGASTAT

The AGASTAT time/delay/relay principle dates back to 1981, when the
first night airmail flight from New York to Chicago was preparing for take-off,
When runway lights failed due to old-style time delay relays, necessity fos-
tered a new design. Thus, through a need for reliability, the electro-pneumatic
AGASTAT was born—first in a distinguished series of time/delay/relays.
Solid state AGASTATS meet today's needs [or rveliability. Countless hours
ol engineering, research and development have produced a static timing
relay with the reliability essential for critical missile and computer use.
Modular construction using selected semiconductor components permits
Hexibility and uniformity, Rigid quality control and component matching
assure dependability,

Solid state AGASTAT ume/delay/relays are supplied in six basic types for
delay on pull-in or drop-out, with fixed or adjustable timing ranges from
0.01 sec. to 10 hours. Special circuitry protects against polarity reversal, pro-
vides immunity to voltage variations and transients. Operation—18-32 vdc;
-55¢ to 125¢; load capacity up to 5 amps. 1Write Dept. 82-17 for technical data
or immediate engineering assistance on your special requirements,

TIMING INSTRUMENTS
ELASTIC STOP NUT CORPORATION OF AMERICA
ELIZABETH DIVISION = ELIZABETH, NEW JERSEY

IN CANADA: eEsnAa CANADA, LTD,, 12 GOWER ST, TORONTO 16, ONTARIO, CANADA




CAVEAT EMPTOR!
ONUS PROBANDI!

In Julius Caesar’s time the “buyword” was “caveat
emptor — let the buyer beware”. Today, however, “the
burden of proof — onus probandi” is on the seller. In the
field of electronics Magnetic Controls Company has the
proof. EXAMPLE: The Polaris carrying nuclear sub-
marine (reorge Washington is equipped with 34 precision
temperature control systems designed and manufactured
by Magnetic Controls Company for M.LT. General
Electric and Autonetics Division of North American
Aviation. All 34 of these systems have functioned per-
fectly, with no failure of any kind, during their first full
year of service aboard the George Washington.

These are the three different temperoture controls
mode by Magnetic Controls Company for the
Polaris missile and nuclear submarines.

Magnetic Controls Company systems have a world-wide record
of proven reliability. Perhaps our experience, talent and
facilities can be valuable to you. Contact us. We'll discuss
vour requirements with you at your convenience . . . without

wh cost or obligation.

MAGNETIC CONTROLS COMPANY

6413 CAMBRIDGE STREET, MINMNEAPOLIS 26, MINN. @ WEst 9-4691

ﬁ ]
Heat Control Systems ® Static Inverters ® Voltage Monitoring Systems

AVIATION CALENDAR

(Continued from page 3)

gineers, Ambassador Hotel, Los Angeles,

Sept. 4-10=1961 Flying Display and Exhibi-
tion, Society of Bnitish Adreraft Constroe
tors., larmborough, l".ng];md-

Sept. +-l4=Fighth Anglo-Amencan Acro-
nautical Conference, Roval Acronautical
Society and Institute of the Acrospace
Sciences, London, England.,  Wilbur
Wright Memornal Lecture, Sept, 12.

Sept. 6-8—National Symposiom on Space
Flectromics and Telemetry, Institute of
Radio Engineers, University of New
Mexico, Albuquerque, M. M.

Sept. 6-B—Joint Nuclear Instrumentation
symposium, North Carolina State Col-
lege, Raleigh, N. C. Sponsors: American
Institute of Electrical Engineers; Instru
ment Society of America; Institute of
Radio Engineers,

Sept. 7-8—Fall Mecting, Western States dee-
Hon/The Combustion Institute. Uni-
versity of Califormia, Berkeley, Calif

Sept. 10-12—National Convention, National
Aeronautic Assn., Westhury, N. Y.

Sept. 13-14—International Operations and
Maxntenance Symposinm, Airwork Corp.,
Millville, N, ].

Sept. 13-15—16th Annual Meeting, Armed
Forces Chemical Assn, Statler-Hilton
Hotel, Washington, D. C,

Sept. 14-15=Ninth Amual Joint Sociebies
Engineering-Management Conference,
IRE, Hotel Roosevelt, ™New York, M. Y,

Sept. 15-17—Annual Convention, National
Assn, of State Aviation Ofhcials, Moami
Beach, Fla.

Sept. 20-Z1-Industrial Electronics Sy
posium, I[nstitute of Radio Engmeers,
Bradford Hotel, Boston, Mass,

Sept. 20-24—=National Convention and Acro-
space Panorama, Awr Force Assn, Phila-
delphia, Pa.

Sept. 26-28—Annual Convention, National
Business  Aircraft  Assn., Mavo Hotel,
Tulsa, Okla,

Sept. 29-30—Socicty of Expenimental Test
Pilots’ Fifth Amnual Symposinm  and
Awards Banguet, Beverlv-Hhilton  Hotel,
Beverly Hills, Calif.

Oct. 2-4=Scventh National Communications
Svmposium, Institute of Radio Enginecrs,
Hotel Utica, Utica, N, Y.

Oct, 2-7=12th Intermatiomal Astronautical
Congress, Washington, D. C.

Oct. 3-5=National Awrports  Conterence,
University of Oklahoma, Norman, Okla.

Oct. 9-13—National Aerospace Enginecring
& Manufacturing Meebting, Society of
Automotive Engineers, Ambassador Hotel,
Los Angeles, Calik,

Oct. 9-15—American Rocket Society’s 16t
Annual Meeting & Space Flight Repor
to the Nation, Coliseiom, New York, MY,

Oct. 14-22—Federation Aeronautigue Inter-
nationale 1961 General Conference, 1lo-
tel Quintandinha, Rio de Janeiro, Brazl.

Oct. 23-24—Joint Meeting, Canadim Aero-
pautical Institute/ Institube of the Acio-
space Sciences, Ottawa, Canada,

Oct. 23-27=17th Annual General Meeting,
International Air Transport Assn,, Svdney,
Australia.

Oct. 24-26—International Svmposium  on
Aero-Space Nuclear Fropulsion, Institute
of Radio Engineers, Riviera Hotel, Las
Vegas, Nev.
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GOOQDYEAR'S CREDEMTIALS FOR ANOTHER CAPABILITY
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THE 16 MAINWHEEL TIRES ON THE B-EE

To protect the hustling B-58 bomber
against skid hazard, Goodyear engi-
neered a lightweight (9% lbs!)
system that acts automatically to
prevent skids before they start.

With high landing speeds common
today, the need for positive, reli-
able skid protection is now critical.
Goodyear anti-skid systems rate
preference because they're tailored
to the operational characteristics of
each airecraft—they’re neither “shelf”
items nor makeshift gadgets hastily
cobbled up from miscellaneous parts.

Here's a sampling of the broad range
of planes whose builders insist on
Goodyear’s “engineered” approach
to skid protection:

Republic F-105 — Special anti-skid system

AVIATION PRODUCTS BY

with close electrical tolerance to prevent
skids without responding to or increasing
normal gear vibration.

Lockheed F-104 Drone — Goodyear system
for ground-controlled drone automatically
controls braking pressure,

Panagra DC-TB—Increased landing speed at
high-altitude fields extends landing run.
Skid-warning system "buzzes" pilot's foot
when skid impends.

Lockheed F-104G — Key factor in designing
anti-skid system for this interceptor:
maintain minimum stopping distance.

Lockheed JetStar — This corporate trans-
port must also utilize small-town airports
—making short landing run main factor in
system design.

USAF SC-54 — An automatic anti-skid sys-
tem is geared to cover the full scope of
world-wide runway operating conditions
for this air-sea rescue aircraft.

For details on Goodyear skid-pro-
tection systems, write on company

e —
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letterhead to The Goodvear Tire &
Rubber Company, Aviation Products
Division, Dept. G-1715, Akron 186,
Ohio. Remember—lots of good things
come from Goodyear.

TR D R T O R A AT EEN T CEEE EE E CA D I EEE B I B CEE G

One of these systems
can skidproof your plane

Skid Warning System® instantly “buzzes"
pilot’s foot when skid threatens. Pilot cor-
rects for skid, retains control.

Anti-Skid System releases brake pressure
automatically until skid danger is past,
Then it reapplies brake pressure.

Pilot-Modulated System combines first two

types. Provides automatic protection yet
permits pilot control when desired.

New Adaptive Brake Pressure Control main-
tains highest usable pressure below skid
point regardless of runway conditions.

T T N RS G BN e e - e - e e e e e N B R EEOEE CF B FE -J

r
L

TR ST SR TR N O O S - < 1 T N (N O -
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GOODSYEAR

More Aircraft Land on Goodyear Tires, Wheels, and Brakes Than on Any Other Kind



PRODUCTS OF THE PIONEER
IN MILITARY ELECTRONICS...

As a department of Fairchild’s Defense Products Division, Du Mont Military Electronics pro-
vides acknowledged leadership in data acquisition, transmission and display, and support systems.
These Du Mont talents have developed high resolution electronic imaging systems operating in
the visual and near infrared portion of the spectrum, and from daylight illumination levels to
overcast moonless nights. Electro-visual fire control, radar boresighting, missile guidance and
space reconnaissance are typical applications. Millimeter wave radar for navigation, detection,
tracking and ranging of surface and air targets is a specialized area of outstanding achievement.
Rapid go-no-go electronic test equipment also has been designed and produced for operational
check-out of missile, drone and aircraft systems.
Whatever the environment or the requirement—the
Du Mont Department offers over 25 years of experi-
ence as the pioneer in military electronics. For in-
formation or specifications, write the Marketing E
Manager, Du Mont Military Electronics Depart-

ment, Defense Products Division, 750 Bloomfield DEFEE F‘RUDUCTS DIVISION

Avenue, Clifton, New Jersey.

AIRCHILD

D (CAMERA AND INSTRUMENT CORPORATION
J B

Engineers and Scientists are invited to discuss new oppartunities presented by continuing growth of the Defense Products Division.

oMo | o MONY
MILITARY ; Nt - : ._- _
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If a klystron lasts 20,000 If a klystron is still
hours before lying down on standing up after 50,000
the job, it’s exceptional. hours, it's Eimac’s.

Eimac's 3K50,000LF klystron is still going strong after six vears of almost continuous
operation, That's longer than most companies have been building klvstrons. But it's typical
of the way Eimac designs them: for peak performance, maximum life. For details on Eimac's
complete line, write: Power Klystron Marketing, Eitel- MeCullough, Ine,, San Carlos, Calif,



ten-ton muscles at Mach 2




FOR YOUR NAVIGATION SYSTEM:
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The need was there AQ mstrment failure warnrng system haﬂ tG' 2
be developed to mmmtnr\% nau\“gau\n instrurments—and Eupmémenl
the visual flag warning syst mand visiaterasscheck.— .

Pan American World Airways, rEf:D”Emzmg this need. put th ffe
engineering problem in the hands of GEl. And from their drawing boards
evolved the Electronic Navigation Instrument Failure Warning System.

After exhaustive trans-Atlantic tests aboard Pan Am's Boeing 707-321 Jet®
this new system has been certificated by the FAA,

Now in full production at GEI, this system will, according to experts,
make it possible to seek lower minimum wvisibility and ceiling
and still add an immeasurable degree of safety to every flight.

k| “ﬂmﬂrp#;-m i

GEl's Electronic Nawvigation Instrument Failure
Warning System is always alerted to any
eventual malfunction. If a malfunchion

does occur, an annunciator lights, the master
warning hght flashes, and a sounder emits

an electro-mechanical thumping, an attention-
compelling but not annoying sound.

Fulling out a lighted annunciator cap

disconnects the master flashing light and sounder
from this annunciator only, leaving the cap
illuminated as long as the fault exists,

The master light and sounder remain armed

to report any other malfunctions.

“In the Pan American installation, the VOR/LOC and
GS panel is duplicated for both the Captain and First
Officer. The Comparator Annunciator Panel, containing
warning lights for the compass, artificial horizon and
power failure is located between the two pilots.

It you would like Tull information on this

revolutionary new warning device, write or call: UNSEEN BUT NEVER LOST. Far down in the secret depths of the sea America's Polaris

. I I g submarines can cruise for many weeks, poised for free world defense. Without surfacing,

2 & ey = ' men of these submarines can pinpoint their exact position constantly. The equipment to
247 Greco Avenue, Coral Gables, Florida, H| 5-3785 perform this precise duty is called Mark Il SINS (Ship's Inertial Navigation System). The

first operational SINS was designed, built, and delivered in record time by Autonetics.

Electromechanical Systems by Autonetics @ Division of North American Aviation
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developed by Brunswick for designs
requiring superior performance in
the area of modulus and high tem-

perature durability for continuous
usage, VC-8359 made practical one

radomes for missiles, rocket motor
cases with demanding heat and

All qualified
applicants
will receive

I MAKES YOUR IDEAS WORK o
l Buunswick
CORPORATION

Products Division, 1700 Messler
Street, Muskegon, Michigan.
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LOCKHELID JETSTAR—=FIRST U, §. CORPORATE TURBOJET

Left: Shell engineer tests hlterseparator at the AeroShell Turbine Fuel Equipment Laboratory — first in
the U. S. Right: New Lockheed JetStar refuels. Shell sold over one billion gull-.}n.a of aviation fuel last year,

Shell Research reports on
5 advances in fuels and lubricants and discloses

how they improve aircraft performance

1. First non-ash additive oil for
piston engine aireraft. AeroShell®
Oil W is the first fully compounded
additive oil ever approved by every
major piston engine manufacturer in
the 1. S. AeroShell Oil W is the hrst
piston engine oil that does not form
harmful metallic-ash deposits.

It helps keep engines cleaner, ex-
tends periods between overhauls, can
even lengthen engine life.

2. Shell grease lubricates X-15 as
it sets world's speed record.
Twenty-four greases were tested for
use on the X-15 rocket plane. Only one
— AeroShell Grease 5AY— passed all
tests and was commercially available.

Today, AeroShell Grease 5A guards
23 vital control points in the X-15 as
it sets new speed records for manned
aireralt.

AeroShell Grease 5A is also recom-
mended for commercial and private
aircraft.

3. Full-scale gas turbine research
lab. Shell Research built and operated
one of the petroleum industry’s earliest
laboratories designed to investigate fuel
performance in full-scale turbine en-
gine combustion systems. This paid
off in 1955 when the first airline intro-

duced turbine aircraft. Shell was ready
with the fuel.

Shell has the most extensive turbine
fuel distribution network in the nation
for general aviation and sold over a
billion gallons of aviation fuel last vear.

Today, Shell is the leading supplier
of commercial aviation fuel in the 1. S.

4. First turbine fuel equipment
lab assures maximum cleanliness.
Shell set up the first L. S. I:il’:m-.ltt‘u'}'

in the industry to study turbine fuel
cleanliness. Its purpose: Lo assure
Shell’s ability to deliver 'I.JI]il'Lﬂl'l'I]]}-’
clean fuel to your airplane,

As a result, today's Shell turbine
fuel is of outstanding quality. You can
h!.l.}’ it with absolute conhdence.

Whatever plane you fly, wherever
you fly it, Shell’s experience in air-
eraft fuels and lubricants assures
you of top performance.

5. Shell and fuels of the future.
Shell has developed a special hydro-
carbon fuel for Mach 3 Hight. But the
craft that will use it have vet to be per-
tected. When they are, Shell will be
ready.

Shell rocket Fuel—UNMNIF*C—is to-
day powering the hrst-stage boosters of
many of today’s satellite vehicles.

Special note to airport dealers

Suerr ofters independent dealers
a complete range of assistance,
Shell’s technical representatives
are backed up with the solid expe-
rience and technical know-how
I]:'HI.T. Ilﬂﬂ |'.|1|."|.T.I'I'_' Shﬂ.'.[l th!..' n:.:-lt[u:l‘llf.
top supplier of commercial aviation

fuels. !

Shell’s advanced products and ‘
reputation with pilots assure that
you will stay profitably ahead with
a Shell []L".!],L'I".'-i-l'lii'!.

Contact your Shell District OFf-
fice for details. Or write: Shell Qil
Company, 50 West 50th St., New
York 20, N.Y.

-
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A BULLETIN FROM SHELL

— where 1,997 scientists are helping to
provide better products for industry

EDITORIAL

Laying It on the Line

President Kennedv's speech to the nation last week
was an address that just had to be made at this particular
time. It was directed to Nikita Khrushchev as much as
to the American people, and it told him loudly and
clearly that there must be an end to his policy of gob-
bling up new communist conquests or he must face the
fact of war,

Three times in modern history major wars have begun
because the great powers of Europe were certain that the
United States would not go to war, and three times they
lave been wrong—in World War I and 11 and in Korea.
Each time, a firm declaration of United States policy
before the war began, with a clear definition of the line
beyond which this nation would not be pushed, might
have discouraged the aggression that ensued.

President Kennedy apparently is trying to avoid this
possibility of miscalculation of our intentions by com-
munist leaders. In this task, he faces formidable prob-
lems because so many of our actions during the past few
years have indicated to the Communists that we had
become completely self-centered in our prosperous en-
vironment and couldn’t care less about the troubles of
people being crushed under the communist juggernaut
in places where the geography was even more confusing
to Amencans than the politics. We think this has been
a dangerous illusion for any aggressor during the 20th
century,

It is too bad that Mr. Khrushchey cannot consult
Kaiser Wilhelm and the Cerman field marshals of 1918
vintage, Mussolini, IHitler, the Japanese admirals of 1941
vintage and his own predecessor and political tutor,
otalin, on how the American people surprised them by
failing to retain their remote indifference when fully con-
fronted by a naked threat to their security. |

We think President Kennedy was reflecting the cur-
rent mood of the American people when he drew the
line last week beyond which we will not be pushed with-
out taking up arms against the pushers. Certainly many
Americans who served in the European theater in World
War 11 still retain the memory of the horrors inflicted
on that continent by the Germans in the 193945 war
and may have no particular interest in defending the
perpetrators of these crimes against humanity from any-
body. Recent reflections of the West German mood,
with its U.S.-financed prosperity and growing military
strength, do not inspire any firm convictions that the
German people learned any lessons from their World
War II experience except to devote more effort to
avoiding defeat. Our British allies have even fewer illu-
sions about the current German temperament, and cer-
tamnly the French must face the prospect of going to war
over Berlin with mixed emotions.

But at this writing, both of these allies are standing
firm and joining with this country in drawing a clear and
well defined line beyond which any communist advance
means a shooting war. _

It is ironic that it is Nikita Khrushchev himself who
has caused most of this Western solidarity. As long as
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he played the role of “kindly Uncle Nick,” it was difh-
cult for the West to carrv a heavy arms burden with any
grace. Many of our allies at one time or another sought
relief from this load because there appeared to be no real
threat on the eastern horizon. But since Mr, Khrushchey
has taken to shoe pounding at the United Nations,
rocket rattling in almost every major speech and descend-
ing to gutter language in his descriptions of Western
leaders, the naked brutality of the threat has become
clear and the West is now standing firmer than at any
time since the United Nations fought the communist
bloc in Korea.,

The military measures proposed by President Kennedy
last week will boost the Fiscal 1962 defense budget to
over 547 billion. This will be a heavy but far from
crushing burden on the American economy. Much of
the new monev requested will be devoted to plugging
the gaps that have been allowed to develop in our de-
fense structure during the years that we foolishly pursued
the mirage that any single weapon or single tvpe of
weapon could solve all our defense problems at bargain
basement prices.

Certainly the mobilitv of our armed forces must be
mcreased, as the President proposes, if we are to meet
global commitments with sufficient resources in time to
be effective against any possible enemy. Another point
in the President’s proposals that will meet little opposi-
tion is the attempt to revitalize the civil defense program
on a reahistic basis. Here the government has shirked
its responsibility in a shameful manner during recent
vears in failing to provide the American people with
realistic facts on the effects of nuclear weapons across
their entire spectrum from the relatively low kiloton
battlefield type weapons to the multi-megaton infernos
carried in ICBM warheads and bomb bays of heavy air-
cratt. 'T'his is another area where secrecy has hurt far
more than it could possibly help.

We think, however, that there may be some dangerous
illusions generating from the President’s emphasis on
building limited war capability. There is no question but
that this capability must be strengthened to some degree
and we must have non-nuclear armaments in our arsenal,
but it would be foolish to think we could meet the chal-
lenge of fullscale communist aggression with non-
nuclear weapons no matter how much our capability in
this field is bolstered in the future. '

We will never be able to match the Russian hordes
on the ground using only conventional weapons. If we
are pushed into war, our only hope for victory will lie in
a devastating nuclear attack on the aggressor’s homeland
and sinews of power.

This 1s a grim prospect. But viewing the Berlin crisis
realistically, it is a prospect that must be faced firmly if
we are to achieve victory in any struggle that may ensue.
We can no longer afford to let our lifeblood be drained
slowly from every artery as we did in Korea. If the final
test comes, we must commit our best resources to swift
and decisive victory. —Robert Hotz
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[n 1915 the Allies struck at Gallipoli, intending to
pierce the vital Dardenelles passage, capture Constan-
tinople, remove Turkey as an effective fighting force and
buoy the flagging spirits of their Russian allies, But the
Gallipoli landings ran afoul of entrenched masses of de-
termined Turkish troops. The stalemate continued from
April through December, 1915. Finally, the Allied high
command decided to evacuate . . . quite a trick when
opposing trenches were often only ten feet apart! If the
Turkish army should have an inkling of the evacuation
before completion—if one effective reconnaissance flight
were to examine the Allies’ disappearing strength, it would
mean disaster . . . perhaps the loss of more than 80,000
Allied troops.

But, while Turkish pre-war planning carefully built a
large army, the generals ignored the value of reconnais-

——

Gallipoli was a test for reconnais- GA LLI POLI sance capability, thereby allowing an

entire army to escape intact, Allied
planes, such as the Sopwith Baby, scanned the skies for
Turkish and German recon planes. But none flew out to
watch the exodus. For five days troops and supplies were
discreetly taken off until only 1500 Allied soldiers manned
the lines against the entire Turkish army. And finally
everyone had gone. Casualties: 2 wounded.
The spirit and fierce resistance of the Turkish army had
been manacled by lack of reconnaissance,a costly oversight.

From the beginnings of communities on the face of the earth,
reconnaissance has helped shape history. Today CAl's specialty
in this area is helping shape history to the advantage of the Free
World. Typical of CAl contributions are: V.I.P. Visual Integrated
Presentation, data display system; KA-30 the world's most versa-
tile aerial camera; SOLO the only electro-optical "available now"
guidance system.

CHICAGO AERIAL INDUSTRIES, INC.

550 WEST NORTHWEST HIGHWAY, BARRINGTON, ILLINOIS » offices: DAYTON, LOS ANGELES, WASHINGTON, D.C.

OTHER DIVISIONS: KINTRONIC, CHICAGO AERIAL SURVEY, Franklin Park, llhinois: PACIFIC OPTICAL CORP., Inglewaon, Calif,
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WHO'S WHERE

In the Front Office

W. C. Hobbs, a vice president, North
American - Aviation,  Inc, Los  Angeles,
Cahlif. Mr. Hobbs continues as assistant
to the senior vice president-administration.
Also: William F. Parker, vice president-
program  management, North  American
Aviation’s Space and Information Systems
Division, Downey, Calif.

Gail E. Boggs, a vice president, Page
Commumications  Engineers, Inc., Wash-
mgton, D). C, a subsidiary of Northrop
Corp. Mr. Boggs is the company's di-
rector of rescarch and development.

James J. Lamond, vice president-flight
administration, American Airlines, Inc.

George F. Farley, execative vice president
and general works manager, Spincraft, Inc,
Milwaukee, Wis.,, and Robert ]. Saggau,
director of sales.

L. A. Niedfeldt, vice president-engineer-
mg and sales, Brunswick Corp.s Defense
Products Division, Muskegon, Mich.

George A. Strompl, a vice president and
technical consultant, Davis  Industries,
Beverly Thlls, Calif.

John W. Boone, a director, Airpax Elec-
tronics, Inc., Ft. Lauderdale, Fla, Mr,
Boone is Anancial vice president and treas-
urer of Radiation, Inc.

Richard R. Hydeman, vice president-
marketing and  engineering, ']':l:l.'}I:jr Fibre
Co., Normistown, Pa, Frank P. Kelly suc-
ceeds Mr, Hydeman as vice president-
manufacturing,

Dr. Charles J. Breitwieser, exccutive vice
president and general manager, Cubic Corp,,
San Diego. Calif,

J. V. Holdam, vice president-electronics,
Dresser Industries, Inc., Dallas, Tex.

Richard P. Axten, secretary, Ravtheon
Co., Lexington, Mass.

Col. George Schenkein, Information
Otheer, Tactical Air Command, Langley
AFB, Va, o

Thomas E. Drumm, Jr., administrator
of the Business and Defense Services Ad-
ministration, Department of Commerce,

Harold E. Felix, vice president and direc-
tor of engineering, Midwestern Instruments,
Ine., Tulsa, Ckla,

William §. Powell, president and chief
exeentive  officer, Hexcel Products, Inc.,
Berkeley, Calif,

Honors and Elections

Victor E. Carbomnara, retired president of
Kollsman  Instrument Corp., has received
the Themas L. Thurlow Award for “his
outstanding accomplishments in  research,
mvention, design development, and manu-
facture of air and sea mavigation equip-
ment,”

Northrop Corp.'s Nortronics Division has
received the Navy Certificate of Nerit for
its rale in the Polans Fleet Ballistic Missile
Program.

Donald C. McDonald, engineering vice
president of Sola Electric Ca., has been
mamed recipient of the National Eleotronics
\ward of Ment for his paper “Nonlinear
Techniques for Improving Servo Perform-
dance

(Continued on page 108)
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INDUSTRY OBSERVER

» Air Force has run 44 of its test pilots through the Dyna-Soar selection
program and has rated each in one of three categories—good, excellent or
outstanding. Step 1 suborbital flights will be made with both USAF and
NASA test pilots, A contingent of pilots already has been assigned to Boeing
to assure their participation from the carliest possible design phase.

P Proposals for a series of about six studies on space rendezvous and related
orbital vehicle problems have been requested by Air Force Aeronautical
Systems Division. Studies will include space maintenance, launch and alight-
ing techniques for lunar and other acrospace vehicles, and orbital attachment
and grappling techniques.

P Navy will buy a tandem two-seat trainer version of the Chance Vought FSU
hghter for test and evaluation. The aircraft probably will make its first flight
next vear.

» Navy has fired an Atlantic Research Arcas sounding rocket from a tube
floating in the Pacific off Pt. Mugu as a part of Project Hydra., Three more
Arcas launchings are planned. Rockets are fired by electric cable strung from
the tube.

» Results of Slomar studies on military satellite support svstems are scheduled
to be presented to USAF Aeronautical Systems Division next month.
Funded Slomar studies are being conducted by Douglas, General Dynamics,
Lockheed, Martin, Northrop and General Electric (AW Oct. 24, 11- 23).

» Tests of high performance solid fuel rockets at Amold Engineering
Development Center show that while aluminum oxide additives produce a
substantial impulse gain at sea level, these engines, such as the Minuteman
third stage, don’t produce the same impulse gain in tests under high altitude
conditions.

> Navy will expand its Naval Tactical Data Svstem to add shore fire support
capability to its planned integrated fleet defense weapon system.,

» Air Force recently added two supplements to Aerojet’s original $4.2-million
large segmented solid fuel booster development contract, including $800,000
for fring additional engines, probably 140 in. diameter units, and $600,000
tor developing a thrust vector control system for the segmented engines.

> Proposals for NASA's Saturn S-11 stage competition were scheduled to be
submitted late last week by Douglas, Aerojet, General Dyvnamics,/ Astronautics
and North American. The S-1T stage, which is to be 69 ft. long, 22 ft. in
diameter and powered by four Rocketdyne J-2 engines, will have to be built
near navigable water so it can be barged to Cape Canaveral,

» Latest approach to silencing the Westland Rotodyne rotor tip jets involves
use of a bullet shape mounted in the intake to diffuse air low. Westland
also is exploring design of a new rotor for the Mark 2, Rolls-Royee Tyne-
powered model. Each blade would house a number of small combustion
chambers along the leading edge, spreading the jet efflux and reducing noise,

» North American Aviation Autoflare automatic flareout computer will be
delivered to Boeing in September. The svstem will be installed with a
Boeing-designed autopilot coupler for flight testing in the 707-80 prototvpe,

which is now being used for 727 landing performance tests.  Auntoflare tests
are to begin in December.

» Mercury communications package, to be launched into orbit by a Blue
Scout vehicle to test the Mercury tracking and communications network,
has fncunutcrtd problems and its original launch date has slipped several
weeks.

» Mitsubishi Heavy Industries Reorganized, Ltd., is expected to receive
an order soon to build a rocket research aircraft from the Research and
|1}L"-.'L'|H[}1'I'|£'1'|{' Ofthee of the _I.'I]‘.I;H'I:_'HL‘ Selt-Defense ,-";y_:.:;m:-\ ~ The 13-ft, :|E|:l|1id
rocket-powered aircraft is to be capable of short term flight at Mach 2. First
flight is planned for 1963,
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Do You Control Motion? Restrain, Release It?
Silicone Fluids Are Helping Rewrite the Rules

Need a big-muscled spring to fit a pint- |
size space? You can now get a Huid spring

1/40 the size of an equivalent coil spring. |
Need a hydraulic shock absorber with a
“Nat-topped” energy absorption curve be-
tween minus 60 and plus 500 deg. F.?
You can now get it. Want the two in one

unit? You can get that, too.

The common denominator of such
high-performance devices is a series of |
Untox Cansipg Silicone Fluids, They
range in viscosity from 10 centistokes to
100,000, with pour points as low as minus
85 and flash points above 600 deg, F.

MILLION POUND r.:APm:lT‘r- This revolution-
ary, patented 1,000,000-pound Taylor liguid
spring utilizing the precisely known compressi-
bility of Uxtox Cansipe Silicone Oil, is said to
be the highest force spring ever produced in a
single unit. Only a foot in diameter, it could
support three of the largest locomotives, On top

of it sits Taylor's smallest liquid spring. Beside

it is a locomotive coil spring of almost the big |

spring’s size, but providing only 10 tons of torece,

COMPRESSIBILITY
PLUS STABILITY

Twao of silicone fluids’ outstanding prop-
erties contribute greatly to their growing
usefulness in a variety of hydraulic de-
vices including springs. shock absorbers,
torque convertors, dash pots, valve lifters,
many more, These are compressibility —

20

the highest known for polvmerie Muids— |

combined with stabilitv at temperature
extremes.

The per cent compressibility of Uxiox
Cansine L-45 and L-327 Silicone Fluids,
compared to conventional mineral ail, is
shown in the accompanving chart, The
viscosity temperature coelficient
(1 V210°F. \ for L-43 with nominal

oy
viscosity of 100 etsk, is 0.63.

NAME YOUR OWN SPRING RATE

Tu}-']m' Devices, Ine.. of North Tona-

winda, N, Y., is one of the companies
adapting these highly usetul qualities to|
hydraulic equipment. In tensiom and |
compression devices, lor example, using |
a stepped tubular piston design and L-45
Huid, they achieve virtually any desired
:-:prin:_; rate and force, within a c-ump;wL
structurally stable meclanism,

Again, in spring-s] wick absorbers where
high mechanical energy is converted Lo
|]E‘1[ energy, Tavlor Devives find Uxiox
Canmipe Silicone Fluids greatly extend
the useful work range of the units.

Among the jobs such devices are per-

PSI-1000'S

F"EH 'L‘-EHT COM FH ESSION

Compressibility of Usiox CARBIDE
Silicone Fluids ve, Mineral OQil

Stuates in Silicones

HOW THESE TIME-TESTED MATERIALS
CAN WORK FOR YOU

torming are: Scram-rod cushions in nu-
clear reactors, taking impact loads on air-
craft arresting hooks, cushioning aircraft
radar antennas. In addition, they arrest
cirenit breaker mechanisms at interrup-
tion, stop rolls of paper on paper ma-
chines, and control feed rate of electrodes
on clectrie fumaces.

R AND D TO HELP YOU

Il you design hydraulic equipment for
hrl!LIl duty, your Uxiox Canpioe Sili-
cones Man has a wealth of technical
know-how on the ways Silicone Fluids
can help you obtain outstanding perform-
ance, Behind him are the vast experience
and research of Union Carbide Corpora-
tion in virtually every field of industry.
We invite you to send at once for our
L'nmprrhml:.'ivp "Design File” on Uxiox
Cansme Silicone Fluids for Mechanical
Applications. It gives you in one handy
IJ.I:L"L-_ILL‘ just about all you need to know
about silicone Huids for your design re-
quirements. Mail the coupon today.

UNION
CARBIDE

SILICONES

Uxton Canpime is a registered trade mark of
Union Carbide Corporation,

[ R ) e ———

Silicones Division

Union Carbide Corporation

Dept. GA-1106, 30-20 Thomson Avenue
Long Island City 1, N. Y.

Bakelite Division, Toronto 12.

ical Applications,

NAME

L.S.-Soviet Bilateral

Patented Approach

‘Spy” Satellites

In Canada: Union Carbide Canada Limited,

Please send me free the “Design File” on
Union Carbide Silicone Fluids for Mechan-

Mercury Reactions

TiTLE

CoMPANY.

ADDRESS

— —— — —— — — — — — | T S DR S RN S (Y R me—

City Loxe______ STAaTE____
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Washington Roundup —

Negotiations between the U. S, and Soviet Russia on a bilateral air transport
agreement now are expected to reach an early climax—possibly within a week. Chances
of reaching some accord on a reciprocal New York-Moscow route appear to be about
50-50. Principal arca of disagreement lies in the technical feld,

As early as last February, the U. S, stated its position that standards set by the
International Civil Aviation Organization and the International Air Transport Assn.
must serve as gm-:hlmu in formulating 111 agreement.  Russia’s counter-proposals on
these issues weren't handed to the U, S. until the opening dav of negohiations.
Discussions began as soon as the Russian proposals were translated, but the U. S.
has met with unanticipated opposition.

Commerce Departiment has recommended to the White House that measures be
taken to expand the use of air travel by assessing the possibilities of reducing air fares
to generate new markets. It also has I.Il'g-l:{] that the machinerv of the Railwav Labor
Act be studied to see how massive breakdowns in airline labor-management relations
can be corrected. Commerce told the White Touse it i1s concerned over strikes, strike
threats, walkouts and work stoppages which it said have “vastly” inconvenienced air

travelers.

National Aeronauntics and Space Council is trving to work out a government policy
on patents for inventions developed under the communications satellite program
(see p. 25). lkdward C, Welsh, the council's executive sceretary, has just begun the
studv, and he plans to use the same technique that resulted in unanimous 1grc'r:m=:nt
among federal agencies aftected by the recent presidential policy pronouncements on
the lunar Illmlm-:r program and the communications satcllite.

Welsh will call evervone involved into the same room at the beginning and L:ep
calling them back until agreement is reached. Ie will meet soon with representatives
of the agencies most immediately concerned—National Aeronantics and Space Admin-
istration, Commerce and Justice Departments.

New congressional study to determine who should do what in the U, 5. effort to
land men on the moon is about to get under way in the House space committee. [irst
step 1s a staff review blocking out the most I:rrmlm:tm: arcas of inquiry for space com-
mittee members, The H-h]'t'ttirt 15 to take a broad look at the nation's capabihibies,
with emphasis on how the lunar program can best be managed. This would be the
first full-Aedged congressional study of the program smee President Kennedy presented
his lunar plan late last May,

Since Sputnik I was launched almost four vears ago, there has been no settlement
of two key space age legal questions—how high a nation’s sovereign air space extends
and whether earth satellites, whatever their mission. violate these zones.

Soviet Russia’s militarv publication Krasnava Zvezda has reopened the argument by
insisting that USAF's Midas III and the civilian Tiros II1, both launched Julv 12 and
both E‘rmhlnﬂ Soviet territory, are spv vehicles similar to the Lockheed U-2 aircraft,
adding: “A spv is a SpY 1o matter at what height it flies.  The flights of the satellite
spies over foreign territory are acts of aggression.”  Since Russia does not admit using
its satellites for any kind of surveillance, it gains at least a propaganda advantage by
limiting its protests to vehicles with this mission,

[sracl’s !auuchmg of a solid-fueled research rocket and subsequent Israeli comments
relating it to “defense” problems continue to have repercussions.  Following a discussion
about the wav in which the test was revealed to the public, the Israeli ea binet decided
any future tests of political and international significance should be submitted For prion
approval to a ministerial committee, which apparently will be appointed at the next
cabinet session.

The United Arab prubhr.: said Israel’s rulers “have a right to change the name of
the French missile ‘Monique 5" and to give it the Hebrew name ‘Shavit 11" but said
Israel uu.raI:Lppu] the limit” when it criticized the UAR for trying to buy rockets
from U, S. firms. | |

Most of the telegrams that showered on Astronaut Virgil Grissom after his Mer-
cury Hight (see p. 30) ﬂ‘ipfﬂﬁ-ﬂﬂ sincere congratulations or praverful thanks for his safc
recoverv. But one, signed “the gang at the Majestic [cafeteria]™ in New York, said
simply “Attabor, Dad.” Fast German communist radio broadcasters took a different
view, calling the flight another of “the utterh madequate U, S, r:rr.Lut tests in which
human lives are risked recklessly for the sake of a paltry gain of prestige.”

Because the three-man National Aeronautics and Space Administration-Defense
Department Executive Committee for Joint Lunar Study (see p. 28) has no chairman
and cach man has an equal vote, the group is known around Cape Canaveral as “the
troika.”

—Woashington Staff
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Kennedy Asks More Aircraft, Missile Funds

$1.3 billion requested for Fiscal 1962 procurement;
total defense budget is increased to $47.5 billion.

By George C. Wilson

Washington—President  Kennedy

secking from Congress—and  will

undoubtedly get—an extra $1.3 billion this fiscal vear for more manned aircraft
and mussiles as part of the U. S, buildup to meet a Berlin crisis.

The Administration wants to spend $361 million to keep older aireraft m
service and to activate reserve air units, while $538.7 million is planned for

buving new aircraft.

Although the President did not ask for more money to

buyv bombers. Congress 1s expected to approprate it anviway.,
o . A :

l'or mussiles, the President  wants
$357.8 million for procurement and
an additional 510 million to mmprove
the Tartars and Terriers on Navy ships.

The $1.3 hillion for aireraft and mis-
siles was part of the total $3.45 billion
additional the President requested to
help strengthen the non-nuclear power
of the armed forces.

The new request increases the total
Iiscal 1962 defense budget request to
547.506,113,000.

President Kennedv told the nation
last week that the extra defense money
15 needed “to make clear our determina-
tion and ability to defend our rights at
all costs and to meet all levels of aggres-
sor pressures with whatever levels of
force are required.”

Fast Congressional Action

Scerctary of Defense Robert S, Me-
Namara and other Pentagon ofheials
detailed the monev requests before a
closed session of the Senate Appropria-
tions Defense Department Subcommit-
tee, Acting Chairman A, Willis Robert-
som (D.-Va.) plans to clear the defense
bill with the additions for foor action
this week.

The House also is moving quickly
to give the President the money he
requested.

In addition to thng for more pro-
curcment and operation and mainte-
nance funds for Fiscal 1962, President
Kennedv  asked Congress for  more
money and authoritv to increase the
size of the Air Force, Armv and Navy,
He requested $751 million additional
for military |1Lr~,:1-11|1{_-] to be divided
among the services this wav: Air IForce,
$164 million; Army, 5495 million, Navy,
S92 million,

This would finance these increases
I 111.:1111:}11'L:r Air Foree, 63,327; Army,
133,000, Navy, 219,000.

i'rr..a]{]ult Kennedv also  submitted
draft legislation to Congress to empower
him to activate up to 250,000 reservists
this fiscal year and requested Congress
to authorize the seeretary of defense to
extend enlistments up to 12 months,

I'urther, he said draft calls would De
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“doubled and tnpled in the coming
momths.”

No new monev was reguested for re-
scarch and tludn;umnt But the Sen-
ate appropriations subcommittee 15 ex-
pected to provide additional millions
for stepped up  development of the
B-70. The Kennedv budget contamns
$220 million for the B-70, but Air
I'orce Chief of Staf Gen, Curhis F.
LeMav recommended that the Senate
appropriations  subcommittee  provide

S5 million (ANV July 24, p. 22),

Biggest Increase

The biggest single increase among
the new requests was for procurement
-51.75 billion—with the Armyv slated
to get 5552 million for equipment and
missiles and the Navy 5543.6 mullion

for mirerabt and missiles. The Air Foree

15 to get $220.3 million of the procure-
ment funds for aircraft and massiles,
Here 1s a breakdown of the new
funds requested by President Kennedy
for aircraft and missiles, as well as some
of the justihcations given by Me
Namara i oa statement ]L]L 1sed by the
Scnate appropriations subcommittee:
e Air Force—Requested S241 million
tor such aireraft as the Republic 1-1051
supersonic  all-weather  hghter-bomber
and the Lockheed C-130B and E trans-
ports. Although McNamara specifieally
mentioned these ;lif]]‘}]l]:l,"'-i as being, on
the procurement list, he did not rule
out buving others. He said the Defense
Department also plans to buy additional
tooling and long leadtime components
for the C-13015 “so that the planned
peak production rate conld be raised
considerably.” An additional 562 mil-
lion 1s sought for massiles, including “a
large number” of Sidewinders and Bull-
pups tor tactical Fg] ters and Faleon
Ar-to-air missiles for interceptors.

¢ Armv—Requested 536,77 million for
aireraft, ncluding Bell Iroqueis and
S10nux ]‘ll.“L{]]]'['i.:]“_u. and Beech Semmole
ubility atreraft, For missiles, the De-
fense Department asked $19.2 million
te provide more Honest Johns and non-
nuclear warheads for them. In addi-
tion, 514.6 million is sought for non-
nuclear Nike Hercules warheads and
Hawk missiles tor tachical air defense.
o Navy—Requested 5251 million  for

Rusiun Film Sn;Vustnk-Lubeled Capsule

Capsule identified by lettering as the Soviet Vostok space ship is photographed in a

Russian documentary film,

“First ']'rir: to the Stars."”

initiallv shown 1 Moscow on the

day of the Tushino air show, This configuration is somewhat like the one carried by
helicopter at the show (AW July 17, p. 30) but lacks the circular housing at the stern.
Aft section of this capsule is similar in size to the Russian Mechta capsule (AW July 13,

1959, p. 117)

and in having a wide-ridged metal reinforcing ring (visible behind the

white-coated technicians) in the same relative position,

AVIATION WEEK, July 31, 1¥61

additional aircraft,
A4D-IN  attack  amrplancs, Chance-
Vought FSU-ZN  and  MeDonnell
I411-1 fighters. plus patrol. search and
transport aircraft and hehicopters.  De-
fense Department also seeks 5262 mil-
lion for tactical and air defense missiles
—indudiﬁg Sidewinder, Sparrow, Tar-
tar, Terrier and Talos.

The Kennedy Admimistrabon e
quested 5743 mullion more for mihitary
aperabions and mamtenance, with a
sizable shice to be used to keep more
Strategic Air Command bombers on 2
| 5-min. ground alert. The Administra-
tion asked for S24 million to ensurc
that half the Boeing B-+47 and B-32
bombers are kept on this type of alert
and 545 million to retain B47 wings
and their tankers originally slated to
be phased out of service this fiscal vear.

Ilw twin actions, MeNamara aud
“will provide a significant increase’” in
the number ﬂfﬂ"l’ s on | 5-min. ground
alert at the end of Fiscal 1962,

As a backup to SACGE, President
Kennedv requested 517 million addi-
tional for ]JL‘I"-HE'II'IL'] to p[t'}'l.'if.[[.’ maore
manual control of interceptor aircraft
at radar sites.

MeNamara said “if we are to have
the capability to move these additional
combat forces [requested by the Presi-
aent] promptly to wherever they may
be needed, we must cmlmrrunth 11}
crease our sca and air lift.” The Presi-
aent  requested monev to  reactivate
troop tnmp:}rtu, .unl:l]nhuuh '-.hl']-“q and
te retain “'several squadrons™ of C-118s
slated to be phased out of semvice in
Fliscal 1962,

He said “we would also be prepared
to order to active dutv Boeing C-97
sepuadrons from the Air National Guard
and C-124 squadrons from the Air
l'orce Reserve.” He said retaining the
C-118s and activating the reserves ne-
cessitated the President's new request
for 572 mllion.

including Douglas

Carrier Reactivated

The Navv plans to activate another
arrcraft carner as well as several flect-
support ships. The increased activity
will necessitate spending $49 million
more than contemplated for overhauling
Navy airplanes and 510 million more for
improving such ship-based defense mis-
siles as the Tartar and Terrier.

To provide the tactical air support
for the increased ground forces, Me-
Namara saud the Air Force would re-
tain some of its light-bomber, recon-
niissance and kactical Aghter squadrons
scheduled to be phased out of service.
This would cost §14 million, he said.
The Admmistration requested an ad-
ditional 5154 million so the Air Foree
could, “if need be,” activate Air Na-
tional Guard squadrons and tactical air-
craft control groups. An extra $3 million
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Ranger Prepared for Lunar Exploration

Ranger spacecraft, a foreranner of later wvehicles in the serics which will rough-land
mstrumented packages on the moon, will be lannched into space by an Atlas-Agena B.
Gold plate, white paint and polished aluminum are vsed on the Jet Propulsion Laboraton
Ranger 1 to control its temperature in the space environment (AW July 24, p. 39).

was asked to mamtam the tactical air
comtrol svstem in Europe.

President Kennedy requested an ex-
tra 5207.6 million for the Defense De-
partment’s civil defense program, Mec-
Namara said i a nuclear attack “several
tens of millions” might be killed, “but
a comparatively modest program  can
provide a great deal of protection for
people who are not close to points of
detonation.”  He smid the program'’s
objective 18 to supplv enongh fallont
shelters “'to provide reasonably adequate
protection for about one-quarter of the
population.”

Of the $207.6 million sought, 593
million would go for marking shelters in
existing buildings; S10 million for modi-
fving existing shelters; $7.5 million for
new shelters in new federal buildings;
5555 million for sarvival supplies;
515.5 million for a new household warn-
ing system and improvement of existing

svstems: 59.3 nullion for radiological
detection equipment, and $13.5 milhion
for rescarch and development,

Along with these specific mioney re-
quests, President Kennedv asked Con-
zress to add a section to the Defense
Department  appropriations  bill - em-
powering  the HLL[(.['._IT‘L of detense to
transfer up to 3% of the monev in one
budget account to another. This au-
thority, McNamara sad, “would pro-
vide much needed flexibilitv.™ He said
the reprograming would be subject to
the Jp;‘;rma] of the congressional appro-
priations committecs. The Administra-
tion also asked Congress to delete the
provision in the House-passed appro-
priation bill limiting the number of
ofhcers who can receive flight  pav.
MeNamara said it is “impossible for us
at this time” to estimate the number
of officers who will be eligible to receive
flight pav.
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New Budgeting Plan Shifts Rivalry
From Services to Weapon Systems

By Katherine Johnsen

Washington—Competition  for  de-
fense dollars will shift from service vs.
service to weapon vs. weapon rivalry
under Defense Department’s new pro-
eram for functional budgeting, accord-
ing to Assistant Sccretarv of Defense-
Cmﬁptrtﬂkr Charles H. Hitch.

Testibving  last  week  bhefore the
Senate ‘uuhtmmmt[’u on  National
Policv.  Machinerv, Hitch said that

Lﬂt-l:r selectivity among weapon  svs-
tems to accomplish mmp.lmh]L mis-
sions 15 the nh]LLl'n[' of the new pro-
gram (AW juh 24, p. 34) and that this
will be a “substitute” for the dollar
ceilings imposed on the services in the
piast,

The new budgeting svstem 15 being
widelvy mterpreted as a Arst major step
toward a reorganization of military
torces along I:unf:hﬂnﬂ tather than serv-
e hllL‘i—lﬁ' advocated by Gen. Maxwell
Tavlor, former Armyv chief of staff and
now military adviser to the President,

In his testimonv, Ilitch noted that
Gen. Tavlor also has long urged a fune-
tional hlldﬂ’ihllﬂ svstem. UndLr s1th-
committee quuhmnug he said that
the new budgeting plan “mav be an
¢lement m the argument” for reor-
ganization of the forces, but does not
“necessarily” involve this.

W. J. MeNal, Hitch's predecessor
as Defense comptroller, followed him as
a witness last week before the sub-

committee. MeNeil said that  the
military  reorganization  would auto-
matically follow from the new budget
svstem becanse “management or com-
mand structures follow the money.”
He opposed the new plan on the
grounds that it would arbitrarily divide

—and  separate—forces  according  to
weapon svstems.

McNeil commented that, for ex-
ample, “in the formulation of national
policy there arc times when the al-
location by areas is considered just as
important as comparison by weapon
svstems.”

During the hearing, Sen. Henry M.
Jackson (D.-\Wash.), chairman of the
subcommuttee, noted that in the past
the Navv has been reluctant to allocate
funds for the Polaris program because
this would squeeze out other Navy pro-
grams. Under the new package budget-
ing svstem, Hitch noted, Polaris wonld
be in direct competition with other
strategic forces, rather than with other
Navy programs.

Long-range funding—if possible for
the entire life span of a Weapon svs-
tem from research through obsolescence
—will be used to achicve selectivity,
with cost weighed against military ef-
fectiveness. Upr:rltmg cost, as well as
development and  procurement  cost,
will be considered.

As an example of the importance of
operating cost, Hitch pointed ont that
the hve-vear operating cost of a B-52

records are now offhcial:

maximum altitude of 327 km., 4,725 kg.

meeting July 18.

Soviet space shots.

FAI Certifies Astronaut Shots

Paris—Federation Aerovantique International announced that its space committee I
had completed investigation of initial Soviet and UL 8. space shots and the following

On Apr. 12, 1961, Soviet Astronaut Yuri A, Gagarin established these three FAI
space records: length of earth orbital fight, 108 min.; highest altitude reached on
I carth orbital flight, 327 km.; largest volume lifted during earth orbital flight at

On May 5, 1961, U. S, Astronaut Alan B. Shepard, Jr., established these two
IFAI space records: altitude reached without entering earth orbital fight, 186.3 km;
largest volume lifted without entering carth orbital flight, 1,832.6 kg.

An FAI announcement noted that these five space records were the first of their
type and reflected entrv into a new region for FAIL. The records were approved by
FAT's 18-member space committee established in October, 1960. This committee,
headed by Dr. D, ]J. Lvons, Great Britain, approved the new records at a special

Committee also is revising FAl bylaws in an attempt to establish closer FAI
control over record attempts. Three Soviet members of FAD's space committee,
for example, agreed in principle that an FAI observer should be on hand for future
Observers, however, pointed out that FAI had no definite as- |

surance that the Soviet Union wounld earry out this agreement.

for the Shepard shot.

Jacques Allez, FAI president and member of FAI's space committee, was on hand

FAI space committee, in addition to Dr. Lyvons as chaivman, has R. B. Dillaway,
of the U, 5. as vice-chairman and Col. Genty, of France, as committee sccretary.
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wing approximates the investment cost
of 5500 million.

Past Defense budgeting on a vear-to-
vear basis, Hitch told the subcommit-
tee, “did not facilitate the relating of
costs to weapon systems, tasks, and
missions. Its Hme horizon was too
limited. It did not disclose the full
time-phased costs of proposed  pro-
grams. And it did not provide the data
needed to assess properlv the cost ﬂm:l
cliectiveness of alternative programs.’

The new budget will be divided into
seven major categories, called “program
packages”™:  Central War Offensive
I"orees; Central War Defensive Forces
and Civil Defense; General Purpose
I"orces; Scalift-Airlift; Reserve and Na-
tional Guard; Resecarch, Development,
Space; and Service-wide Support.

Defense expects to complete a pro-
gram for the next five vears in Septem-
ber. In October and November, the
IMiscal 1963 budget implementing the
first phase will be prepared.

The timetable established for each
of the services to submit to the secre-
tarv of defense * ]Jm;_:_rlm elements” to
be included m L;LE]'I ‘program package”
runs to Aug. 28, The elements are to
be funded fnr 2 minimum Bve Vears,
and, if possible, through 1970, No dol-
lar ceilings were assigned.

Air Force and Navy already have
met the July 3 deadline for submissions
to the war offensive package, recom-
mending 3,900 ballistic missiles ready
for firing from the continental U.S,
and submarines by 1967. The next
deadline is Aug. 21, for submissions
to the central war defensive package.

[Titch reported that Defense will
continue to draw budgets along the old
lines—with such categorics as “person-
nel,” “procurement,” “research and de-
velopment” and sub-categories for each
of the three semvices. Two budgets,
slicing the defense dollar in two differ-
ent wavs, will be submitted next vear
to Lnngrua he said.

In addition to submitting costs by
appropriation, oblhigation, and expendi-
ture for the old-tvpe budget, the serv-
ices will be required to submit three
new categonies of costs for each pro-
gram clement:
® Research and development, including
all facilities, supply, and personnel costs
-.u:glimhl:: to a weapon svstem.

perating costs. A major advan-
tage of the new Defense budget-
mg plan, Hitch emphasized, is that
annual budgets in the future may be
drawn “‘rather quickly” because “there
should be no need for a hectic and hur-
vied ‘program’ review crammed into a
few weeks.”

e Investment costs, including all costs
to bring a weapon from the develop-
ment phase to the operational phase—
training, bases, installations, hardware.
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Kennedy Sets Commercial Satellite Policy

Washington—Fresident Kennedy set
down the ground rules last week for
U.S. operation of communications
satellite  system, while the National
Acronautics and Space Admimstration
advanced the research phase by agreeing
to launch two experimental satellites for
the American Telephone and Telegraph
Co.

These top-level policy decisions were
accompanied by Federal Communica-
tions Commission action directing a
committee of international carriers to
recommend who should own and oper-
ate the communications satellite svstem.
This ad hoc carrier committee, com-
posed of 10 international carriers, is
to meet Aug. 3 and submit its report
by Oct. 13.

At the same time, FCC dismissed
petitions by General Electnie Co. and
General Telephone and Electronics
Corp. to broaden the ownership of the
communications satellite svstem bevond
international carriers. The FCC order
did not rule out broadening ownership
later, however, when policy discussions
were further along.

President Kennedv's polievy  state-
ments on communications satellites are
the first ever issued publicly by any
head of state and are designed to puide
future negotiations and decisions by
all U.S. government agencies—particu-
larly the FCC, Justice Department,
NASA and State Department.

Public Interest

“The primary guideline for the prepa-
ration of such recommendations, " Presi-
dent Kennedy said, “was that public
interest ﬂhp’.‘thws be given the highest
priority. 1 again invite all nations to
participate in a communications satellite
svstem in the interest of world peace
and closer brotherhood among peoples
throughout the world.”

He added that the question of who
will operate the communications satel-
lite system has not been decided, ob-
serving that “no armangements between
the government and private industry
contain any commitments as to an
operational system.”

The President said “private owner-
ship and operation of the U.S. portion
of the system is favored” provided the
owners and operators meet las policy
requirements. The poliey statements
were evolved during discussions which
began June 15 among the members
of the National Aeronautics and Space
Council. Viee President Lyndon John-
son, council chairman, and Executive
Secretary Edward C. Welsh coordinated

the effort which produced the policy

report.
Welsh told Aviation Week the ob-
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jective was to provide ground rules “so
reasonable” that evervone could live
within them and no future President,
regardless of party, would feel compelled
to revamp them. He said initial reac-
tion to the policy statements was “very
favorable.”

The cight policy statements regard-
ing ownership and operation of the
communications satellite svstem stlpu-
late that: (1) “New and t:\:pandﬂd ml:l:r-
national communications services” are
to be made available “at the earliest
practical date;” (2) the system is to be
made “global in coverage . . . im:ludin%
service where individual portions o
the coverage are not profitable;” (3)
opportunities for foreign participation
are to be provided through ownership
or otherwise; (4) nun—iscrimiuatuw
use of and equitable access to the svs-
tem by present and I?u'tur::: authorized
communications carriers” is to be as-
sured: (5) there is to be “‘cffective
competition, such as competitive bid-
ding, in the acquisition of equipment.

" (6) ownership or control should
assure “maximum possible competition;”
(7) there 15 to be "full compliance”
with anti-trust laws and regulatory con-
trols, (8) an economical svstem 15 to be
developed, “the benefits of which will
be reflected in overseas commumcations
rates.”

Welsh said the eighth policy state-
ment means that profits from the satel-
lite system should be used to reduce
rates on other communication channels.

These were the eight policy state-
ments on U, §. government respon-
sibilities regarding the communica-
tions satellite svstem, in addition to its
regulatory role: (1) “conduct and en-
courage” research to advance the svstem;
(1) supervise international agrecments
and negotiations; (3) “control all
launching of U. §. spacecraft;” (4)
establish separate communications satel-
lite systems if the commercial ones dad
not fulfill “unique government needs;”
(5) assure the Lt%ff."l‘.t]-‘n use of the radio-
frequency spectrum;” (6) be able to
turn off the satellites; (7) help “newly
developing countries” get into  the
global communications system:  (8)
studv with other countrnies “the most
constructive role” for the United Na-
tions to play in the svstem.

Welsh smd the U, S, must control
satellite launchings becaunse “we can't
have pnvate companies shooting up
rockets at will, This could start a war.”
He said there is special mterest in givin%
Africa and South America technica
help so they can participate m  the
global communications system at an
url} date. As for the UN's role, he
said sessions of the General Assembly

might be transmitted all over the
world by the svstem.

NASA Administrator James E. Webb
told the House Interstate and Foreign
Commerce Committee last week that
he interprets the President’s  policy
statements to mean that NASA should
“provide leadership and direction for
the extensive research and development
cffort” needed to establish the com-
munications satellite system “at the
carliest possible date.” In this connce-
tion, Webb said, NASA will provide
AT&T with “the facilitics for launch-
ing and tracking at least two of these
satellites durmg calendar vear 19627

Chairman Newton N, Minow of the
FCC told the same House committee
that “anv future action” the FCC takes

“will of course be guided by the na-
tional objectives as set forth in the
President’s statement of policy.”  He
added that these objectives also will
help guide discussions of the committee
of interational carriers at their meeting
Aug. 3. Mmow said the proposals com-
img out of that meeting “will form the
basis” for FCC decisions on the owncr-
ship and operation of the communica-
tions satellite svstem.

Ad Hoc Committee

Members of the ad hoe carrier com-
mittee are: American Cable and Radio
Corp., AT&T, Hawailan Telephone
Co., Press Wireless, Inc,, Radio Corp.
of Puerto Rico, RCA Communications,
Inc., South Puerto Rico Sugar Co.,
Tropical Radio Telegraph Co., U. S.-
Liberia Radio Corp. and Waestemn
Umnion Telegraph Co. The FCC notice
viting these carriers to the mecting
directs them in their report to state
how much capital each carrier could
contribute to the ow nmhip svstem.

The meeting of the carmners evidently
figured in the FCC’s denial of General
Electric and General Telephone and
Electronics Corp. petitions regarding
the ownership of the communications
satellite system, GE sought to make
ownership in the svstem open to all,
while General Telephone asked the
FCC to mclude domestic carners or
also consider General Telephone an
international carner. The  petitions
followed the FCC First Report of May
24 which concluded that a system
owned by international carriers appeared
to be most practical.

The FCC order said the two com-
panies “misconstrue the real mmport™
of the First Report by asking that it be
modified. The ICE said the First Re-
port did not set forth fixed policv but
was instead a prelimmary report still
subject to change.
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LOCKHEED'S helicopter is designed to test rigid rotor concept.

o

Flight tests are being made 55 mi. north of Los Angeles.

First Photos Show Lockheed’s Helicopter

By William S. Reed

Los Angeles—First photos of Lock-
heed Aircraft Corp.'s flving  testbed
helicopter in flight in Ryve Canvon
near Castaic ]nm:’tum 55 mi. north of
lere provide first design details of the
company-funded project,

Commenting on the helicopter,
Lockhced said that it is “the frst
to succeed in using the inherently stable
evro cffect of the rotor blades to sim-
plity control.” The helicopter is in-
herently stable, Lockheed claims, and
has resulting ease of handling together
with mechanical simplicity,

Design Principle

Design principle used 15 a ngid rotor
which accounts for clanms of reduced
manufacturing costs and lower main-
tenance,

The blades are non-articulated elim-
imating the familiar “slapping” noise
produced by most helicopters i flight,
The noise was absent during the flights
observed by Aviarion \WEEK,

The Lockheed helicopter appears to
be about 23 ft. n length and is painted
silver with a red strip running length-
wise along the fuselage, Its three-bladed
rotor has a diameter of about 30 ft. A
two-bladed anti-torque rotor of 3.5 ft.
{]iﬂ]l!{_’t{;F 15 Pr'[]t'-l.'{,'.'['{."{'l fr{}m gF-[HI'I'I{I Cig-
tact by the deep aft fuselage structure,
Power is supplied by an engine i what
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appears to be the 300- to 350-hp. class.

Two pilots are carried in side-by-side
scats with visibility provided by a wind-
shield over a sohd nose. A trieyele land-
ing gear supports the helicopter on the
ground,

Most unusual feature of the aircraft
1s a large nng about 4.5 ft. in diameter
positioned just above the fuselage and
below the rotor. This ring rotates with
the rotor and has three arms extending
to cach of the blades. The presence of
the ming appears to be an important
E::ml]}:lllult for the gyvroscopic principle
in  development of the rigid rotor
concept.

In operation, the Lockheed heli-
copter seemed to be capable of rapid
forward flight and smooth transition to
slow flight. It was brought to a hover
with little of the shake and shudder
exhibited by some other rotary-winged
vehicles. No large addition of power
was heard as the machine came to
hovering flight as 1s the case with con-
ventionally controlled helicopters,

Flying Testbed

Lockheed pointed out that the heli-
copter 15 not a |:rmluc-linn or prototvpe

ilem. It is a flving testbed which has
neither a production configuration nor
powerplant. The cengine used was
selected for hnmvpuwrr and reliability
and i1s not necessarily the one best
suited for the machine. Pnnciple of the

control system is adaptable to both
piston and turbine powerplants and
can be used on both small and large
helicopters with  equally  satisfactory
results,

Vice Adm. John T. Hayward, deputy
chicf of naval operations-development,
recently testified before a subcommittee
of the House appropriations committee
that the Lockheed helicopter is “a tic-
mendous advance, . . . [t looks to me
like this 1s the hrst real step forward
the helicopter business toward bringing
about a cut in cost, maintenance, to
Improve n:]mh:hh and to make it CaAsY
to train pilots.” He further said it is the
answer to what 1s new in the hehicopter

field.,
LOH Entry

Lockheed entered the helicopter in
the recent light observation helicopter
::nmpmhtum but did not win (AW Mav
29, p. 27). At the time of Adm. Hay-
ward's testimonv, serions consideration
was being given to joint Armv-Navy-
funded project to further develop the
helicopter concept in the event Lock-
heed did not win the LOIT competi-
tion.

An operational militarv aircratt could
be developed by Januarv, 1964, if
such a program were tunded. THowever,
Lockheed has not been awarded such
a contract and development still s
being company-funded
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TAIL ROTOR is protected from ground contact by deep aft fuselage structure. Helicopter has two side-by-side seats.

. |.. L

RING between rotor and fuselage top has three anms extending to each of the rotor blades and rotates with rotor.

=
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Cape Canaveral to E

By George Alexander

Cape Canaveral—Urgency with which
the U. S, 15 pushing the manned lunar
landing program is being reflected here
i the planned mcerease in acreage, the
expansion of facilities and the establish-
ment of a joint National Acronautics
and  Space  Administration-Defense
Department othee, all i direct support
of the project.

Iirst step, now under way, 15 the ac-
quisithon of the upper part of Merntt
Island, north of the barge canal which
cuts across the island (see map). Second
slep, still in planning, is the extension
of the Cape’s present northern bound-
arv 9 mi. north of JavCee Beach.

Third step, also in planning, will in-
volve a land fAll, either on the mland
side or the ocean side of the Cape.
Pan American Guided Missiles Division,
support contractor for the Atlantic
Missile Range, 15 recommending that
the northern coast of the Cape be ex-
tended 3 mi. out mto the Atlantic,

NASA and Defense Department have
also established a three-man Execubive
Committee for Joint Lunar Stady, com-
posed of one NASA representative, one
USAF officer and one USAT ofacer who
is assigned to NASA, and a two-man
(one NASA, one USAI) Joint Lunar
Study Program Office in the Air Porce
Missile Test Center headquarters build-
ing at Patrick AFB, just south of the
Cape, Operating under what amounts
to a priornty, the committee and pro-
eram office for the past month have
been convening joint, informal work-
ing groups of specialists from all NASA
and D-:I!-r:ns.-: organizations for periods
of several davs to weeks to studv and
define vanous support requirements.

All reports from the groups are com-
piled by the program office and for-
warded  through the committee to
NASA headquarters 1 Washington,
1, C., with copies provided to DOD.

Acquisition of the northem part of
Merrnitt Island will preclude further resi-
dential development of the land, now
relativelv unpopulated and considerably
less expensive than nearby Cocoa Beach,
There are about 100 homes on the
istand, with the bulk of the land given
(AWCT tO orange 2roves.

The strip of beach north of the Cape,
which the government is now consider-
g and will probably buy, comprses
Sunrise, Titusville and JayCee beaches
and includes about the same number of
homes as Merritt Island, with one sub-
division of 50 new houscs.

Addition of this land to the Cape
reservation will considerably  alleviate
the safetv problem for the Atlantic Mis-
sile Range. Biggest potential difficulty
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NORTHERN PART of Merritt Island and a 9-mi. strip of beach north of the present Cape
Canaveral boundary (horizontal stripes) will be added to the missile test center to support
the manned lupar landing program. Two land A1l plans (diagonal stripes) are now being

considered to provide additional launch area.

associated with the launch of a large
booster such as Saturn 1s not the blast
effects of a possible failure, but the
very high noise levels which can damage
both humans and homes.

NASA's  Marshall  Space Fhght
Center, IHuntsville, Ala., has deter-
mined that 135 db. is about the maxi-
mum level to which humans should be
exposed. lYor a greater safetv margin,
NASA has deaded to use 120-125 db.
as a working fgure. Based on static
test firings of the S-I hrst stage en-
gines, NASA expects Saturmm to gen-
erate about 160 db. at liftof mn the
launch area, 135 db. 0.5 mi. distant
and 105 db, around a eircle with a 6-mu.
radius.

Other uses will be found for the land,
besides sonic safetv—Merritt Island will
be the site of range instrumentation
stations, perhaps a hqmd hvdrogen
plant and other support buildings. The
beach strip will undoubtedly be the

site of cither additional Saturn launch
complexes or Saturn control centers.

Various land-ill schemes for the
northern halt of the trnangular-shaped
Cape have been discussed for vears.
Presently, however, two plans appear to
be receiving more than passing interest.
The frst proposal would All an arca
0.5 mi. wide and 3 or 4 mi. long on
the back, or Banana Raver, side of the
Cape, starting a few thousand fect be-
low the present northern boundary and
cxtending to a point mnland from Titus-
ville Beach.

The other plan calls for Alling a strip
3 mi. wide out into the Atlantic on
the northem slope of the Cape’s coast-
line, The latter scems more probable,
in view of the ambitious production
schedule set for Satarn. A heavy
launch schedule would require a large
number of launch facilities, spread over
a wide area so as to mimimize the dam-
age by the explosion of any one vehicle.
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AVIATION WEEK ARTIST'S concept of preliminary designs for NASA's Apollo spacecraft shows Martin Co. vehicle (left) and Ames
Research Center vehicle (right). Both use tabs or flaps on re-entry capsule for deceleration and acrodynamic control.

Apollo Designs Use Nose Cone Concepts

Washington—All four preliminary
design  concepts  for  the  three-man
Apollo spacecraft lean heavily on known
ballistic mussile nose cone technology,
but two introduce enough acrodvnamic
control so that the re-entry capsule could
return to land mstead of making a water
landing as the Mercury capsule does.

Designs produced by General Elee-
tric, Convair and Martin under National
Aeronautics and Space Administration
comtracts, and a fourth produced by
NASA's Ames Research Center, were
presented to 1,040 industry representa-
tives and about 100 representatives of
other government agencies at a NASA
brichng here Julv 18-20.

NABSA plans to 1ssue requests for pro-
posals for development of the Apollo
within two weeks after Congress ap-
propriates the 5160 nullion requested
for Fiscal 1962, Specifications which
allow considerably more latitude than
those issued for Mercury in 1958 prob-
ably will be readv by late September,
and NASA hopes to award a contract
by Dec. 31.

The three-dav briefing dealt chieflv
with the carth-orbit mission planned for
Apollo A and the circumlunar mission
planned for Apollo B, Observers said
MASA and its three study contractors
apparently have given relativelv Tittle
studv to the lunar landing mission
planned for Apollo C—a requirement
which was added to the program last
Mav by President Kennedy.

All four preliminary designs exceeded
the desired 15,000-1b. weight by margins
rnging from 1,900 1b, to 5,100 1b,
None included the extra propulsion
module that will be needed for the
return trip from the moon in Apollo C.

NASA put heavy emphasis on crew
satetv—apparently the chief lesson it
has derived from the NMercury program.
It hopes to provide a “shirtsleeve” en-
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vironment for the crew, which will
consist of a pilot-commander, a navi-
gator-pilot and an engineer-scientist.
Capabihity for erew control of vehicle at
all times will be provided if possible.

Liquid hvdrogen and higquid oxveen
apparently will be the propellants for
the main propulsion svstem, which will
be used for entrv and exit from lunar
orbit, for midcourse corrections and for
super-orbital abort. This combination
is superior to storables in weight and is
favored over the other potential pro-

pellants considered—high energv solids,
current or future storables and liquid
hvdrogen with a fuorine oxidizer.
Ablativelvy cooled thrust chambers also
were favored by NASA.

Consensus of the studies is  that
ablating-radiator surfaces will suffice
for heat protection and that shielding
must be carried to offset the signihcant
probability that radiation from solar
fares will be encountered. Van Allen
belt radiation is not considered the pri-
marv mmssion hazard, but  trajectory

_ r__FL.ﬂ.F'
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GEMERAL ELECTRIC'S Apollo design (left) uses retro-rockets around flared skirt for abort-

ing fight in launch phase, rather than escape

towers featured in other designs. Convair

concept (right) has a common command-mission module,
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planmng will have to take these belts
mto account,

Most re-entry configurations studied
were  ballistic or  sewmi-ballistic,  but
others meluded a modified glider and
1 lenticular shape with small tab-like
wings and small twin vertical tails
meunted on the Wings,

Landing aids studied included
wings,” or Rogallo-tvpe wings;
able pnrm:hutu, retro-rockets,  pneu-
matic  bags, balloons, ngid rotors,
frangible tubes, honeveomb and halsa
wood  crushable cushions,  strain-strap
skids and combinations of these. Land-
ing areas considered mcluded the At-
lantic and Pacthe oceans and Edwards
Al'B, Calif.

Primcipal features of the four design
concepts (see drawings, p. 29) are:
e General FElectric—Design  has  three
scparate modules—command, mission
and propulsion. As in all four designs,

Ypara-
steer-

the command module also s the
entrv bodv, It uses
Aared skirt for abort rather than an
CsCape tower and has one laree tab at
I'H[} tor deceleration and L'c:ﬂl[.:],

e Convair—Usces  single,  cone-shaped
module for both command and mis-
sion, but could be designed to have a
cone-and-cvlinder double module sinn-
lar to an Aveo Mark 4 nose cone.

o Martin—Uscs the onlv single-engine
propulsion module, Command module
15 a hlunt Iiftiug shape with decelera-
tion-control tabs at sides and bottom.

¢ Ames—Command module 15 offsct
from the center of the vehicle and 15 a
blunt, Fggers-tvpe of hfting shape, with
two tabs at the top rear and two at the
rear of the underside, Mission module
has  1,300-cu.-ft. volume, compared
with 126 for GE. 380 for Martin  and
430 ftor the combined command and
mission module in the Convair design,

Loss of MR-4 Capsule Triggers

Downrange Recovery Plan Review

Cape Canaveral—Loss of the Mer
cury-Redstone 4 capsule has resulted
i a searching review of downrange
recovery pmwdurm that is expected to
produce changes in plans—and possibly
cquipment—to assure safe retrieval of
future pilots and capsules.

Several minutes after the MR-4 cap-
sule, carrving USAIP Capt. Virgil L
Gnssom, impacted i the Atlantic
Ocean about 145 mi. east-northeast of
Grand Bahama Island. the capsuole's
side hatch suddenly blew off. Grissom,
who had primed but not fired the per-
cussion-activated explosive svstem, -
mediately  crawled  out  through  the
hatch as water started to enter through
the opening.

Within a minute, the capsule was
swamped and too heavy for the Marine
Sikorsky HUS |1L]u::1]:|t-r:r to hift, When
the helicopter engine started to over-
heat, the Manne pilot, IFirst Lieut.
James Lewas, Jr., cut the cable holding
the capsule and it sank in more than
16,000 f. of water.

National Acronantics and Space Ad-
ministration saud last week it had no
criticism of the way in which Navy and
Marine recoverv forces handled the
MR-+ operation, but said “we may find
it more useful to have a checklist” of
recovery functions and responsibilities
spelled out in more detail. Other pos-
sihilities include the use of larger heli-
copters, addition of fHotation gear to
the helicopters, and use of flotation gear
which could be attached to a capsule
by frogmen,

Reason for the hatch’s premature ex-
plosion—which should have been acti-
vated by a plunger off the pilot’s night
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shoulder inside the cabin—is still unde-
termined, but NASA speculation is that
the hard impact of the landing mav
have primed the svstem and, after Gris-
som removed the safety pin, the slap-
ping of waves against the capsule’s side
may have tnggered the charge.

Telemetry of booster and capsule per-
formances was good and the onlv sig-
nificant data lost in the capsule’s sinking
was the movie footage of pilot reactions
and instrument panel readings.

MR-4 lifted off from Pad 5 at Cape
Canaveral at 7;20 a.m. EST on July 21

Discoverer Malfunetion

Explosion of USAF-Lockheed Discov-
erer XXVII approximately 60 sec. after

a random failure in the Dounglas Thor
booster, but the exact svstem or com-
ponent which Ffailed still 15 unknown,
The mission which had been planmed was
primarily a test of guidance and control
svstem  adjustments imtended to make
possible more precisely controlled orbits,

Orbit errors in the preceding  Dis.
covercr flights had resulted capsule
re-entries as muach as 110 mi. from the
preselected target and once forced the
USAF Satellite Control Center at Sun-
nvvale, Calif. to cut short a mission be-
canse the opportunity to recover the cap-
sule oceurred on an carlier pass than
planned.

Discoverer XXVII was destroved by
the Pacific Missile Range safety officer
60 sec. after launch but the Air Foree
has made no official statement on the
reason for destrunction.

rockets on the

launch is being cautiously attributed to |

and, after reaching a peak altitude of
118 stat. mi., landed 305 stat. mi. down
the Atlantic Missile Range.

IFlight profiles of VIR and MR-3
(AW May 15, p. 31) were generally
similar, Grissom’s booster bumed 0.3
sec, longer than programed and re-
sulted m a trajectory 3 mi higher and
9 mi. farther than planned. f:.]lL]HrdH
booster bumed 0.5 sce. short and the
difference in buming times, although
within tolerances, gave Grissom 3 mm.
15 see. of zero gravity, compared with
Shepard’s 4 mun. 41 sec.

Going through the transonic region
at about 36,000 ft., Grissom reported
that the fixes made to reduce noise and
vibration (AW June 12, p. 31) appearcd
satisfactorv, At time of booster bumout,
the MR-+ capsule—micknamed Liberty
Bell 7—was traveling at 3,280 mph.
mertial speed, which includes the rota-
tional speed of the carth, compared
with the MR-3 speed of 5,160 mph

Attitude of 34 deg. was used both as
MR-4's cruise attitude and as the angle
at  which retrorockets are  fired, as
specihed in orbiting Mercunv-Atlas flight
plans, Autopilot pitched the capsule to
this attitude mmmediately after booster
separation and  spacecraft  turmaround.
Shepard cruised at 14.5 deg. The greater
cruise angle used for Gnssom's flight
provided a better antenna pattern for
communications and a better look-angle
for pilot observations.

High-frequenev  radio  comumunica-
tions were tried just prior to re-entry,
but with little success. Mercury Opera-
tions Director Walter C. Williams,
along with Astronaut John Glenn, later
said there is probablv a skip-distance
problem with HF  communications.
UHIE  transmissions were reported to
have been “verv clear” throughout the
flight.

G-forces dunng the boost phase were
ahout the same—six—tor both Gnssom
and Shepard. At re-entrv, Gnissom was
subjected to a peak of 10.2 g's, while
Shepard took 11.

Gnissom was assigned fewer tasks to
perform during the flight than his pred-
ceessor and was expected to make more
observations through the new trapezoi-
dal u.mcl:m which is 19 in. hroll it
by 7.5 The pilot reported a zood
many nghtmgu and said he  was
“fascinated” by the view.

Launch of MR-+ was  ongmally
scheduled for Julv 15, but the forecast
of clonds which would have provented
optical coverage of the vehicle during
boost caused a one-day postponement.
On Wednesdav, Julv 19, rain and clouds
again prevented the flight and MR-
wias rescheduled to Julv 21, Following
the second postponemoent. the booster's
liguid oxvgen was dumped and  the
tankage purged and dried. The alcohol-
water fuel remained aboard the Red-
stone for five davs,
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Coming. .. rockets that will dwarf—in size and thrst
cvery preceding bnching, The plastic components that will gind them for Hight
will b manutactured to standards only recently considered impractical,
The Duwmont Division of HITCO has advanced the art of molded plastics to this
caprability in the brief period of four vears. Now, under HITCO, a combined team
of envineers and technicians has made technological breakthroughs in both insula-
tive and ablutive plastics. New tooling technigues have been developed; the Dumont
hvilrachve can put pressure of up to 65300 psi uniformly on the surface of a rein-
forced plastic part,. Dumont and HITCO are currently molding rocket engine com-
ponents at pressures np to 30,000 psi.

Mhongh giant rockets are still in the planning stage,
oclay, HITCO is ready now to it the biggest rockets with the higgest
plastic nozeles,

H I. THOMPSON FIBER GLASS CO.

1611 W. Florence Ave., Inglewood, California, ORegon 8-6251

DUMONT MANUFACTURING CORP. A Subsidiary of H, |. Thompson Fiber Glass Co.
&07 Irwin Sireet, San Rafael, California, Glenwoaod &-1140

T Jlér K

O CALL YOUR MNEAREST HITCO FIELD ENGIMEER. EASTERM: Tom Kimberly,

I r
T £ 'I-!. Fragd W Muhlenfeld,

IR 283 T l ch Hill Bd., Baltimare 12, M4d.,

820 Colton Or, N.E., Allonta 3, Go., Fhone 255-7804. SOUTHWEST: Martholl Morris, 2850A YW Berry,
., WA 4.5A7F SAN DHEGD .'.'..|'|1 Yaiul, F048 Hoveleur Woy, BR B-5350. SACRAMENTO:

v 17743 CAMNADIAM PLANT: THE H. | THOMPIOM CO. OF CAMADA LTD., &0 Johnatan Si.,

the giant plastic capabilities

38 Crewcent Circle, Chashire, Conn ,
WA 53135 MIDWEST AMD SOUTH: Boinie Weddle

Bm. 7, Faorl 'l."-.";_-rll'lI
Foymond Cutler, 4411 Sumta 5t
Guelph, Ont., TA 24430
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pares down specific weight

Fach new generation of Pratt & Whitney Aircraft jet engines has shown a
substantial reduction in specific weight. (See chart below.) By far the most
dramatic improvement, however, has been achieved inthe specific weight of

jets. In addition, the turbofan uses approximately 15 per cent less
fuel at comparable cruise thrust. These improvements make pos- g
sible lower operating costs, increased payloads, and more than 20
per cent grea’[er range. PRATT & WHITNEY AIRGRAFT oo o uniten amerart corporation

East Hartford, Connecticut

SPECIFIC WEIGHT IMPROVEMENT IN PRATT & WHITNEY AIRCRAFT JT3 FAMILY

Large Solid Booster Program Under Way

Large sohd-propellant booster  pro-
eraim 15 bemg accelerated to meet the
needs of National  Aeronantics  and
Space Admimistration and Air Foree Svs
tems Command space programs by an
mter-agency committee constituted two
weeks ago.

The  committee  membership  in-
cludes Department of Defense, NASA,
Air Force and Acrospace Corp. person
nel and will pmpoimnt details of policy,
management structure and requirements
withm a 90-dav period. The committec
15 simultaneously preparing detailed spe-
cthecations and issuing requests for pro-
posals.

The program generally will be tatlored
to meet NASA requirements, but Air
F'orce will manage the program, with
NASA coordination, through the devel
opment phase and preliminary  flight
readiness testing.

Requests for proposals for the large
solid-propellant boosters mav be issued
late in August or ecarlv September, de
pending on coordination of government-
agency ideas concerning stage diametes
and weights, on which there appears
to be a discrepancy of opmion. The
segmented-rocket conhguration almost
15 certain to be favored.

Proposal submissions likely will be re-
quired within two weeks after requests
are issued, but this should pose no hard
ship for the solid-rocket industry bid
ders, since the general requirements of
the program have been anticipated for
some time and, except for some refined
mputs, industrv is readv for the com-
petition.

Letter Contracts

Letter contracts mav be awarded as
carlv as two weeks after proposal sub
missions. This means that if a tight
schedule s maintained, contractor sc
lection mav be as earlv as Oct. 1.

to its Nova program (AW June 19.
p. 32), while Air Force requirements are
pomted toward its Phoenix program
(AW Mar. 27, p. 30), indicating that a
single size will not be optimum for
both, because Nova 15 projected to have
larger dimmeter boost rockets.

Arr l"oree’s requirement for Phoenix
probably would be a rocket motor of
approximately 100-in.  diameter,  or
about 8.33 ft.

Previous studies conducted for NASA
indicate utilitv of rocket motors in the
[40-in. to 170-in. diameter categon
but probability is that even a 160-in.
diameter motor (13.3 ft.), which may be
the specific umt under consideration,
might be too large for mil transporta-
tion.

The NASA motor will be the one to
receive prionty development, unless A
I"orce can promote funds for simultanc-
ous development of its  100-1n.-dia.
rocket.

Motor Diameter

Industry observers in the solid propel-
lant field feel that 12.5 ft. diameter is
a reasonably convement size to handle,
because nﬂim'ing one-half foot for the
enclosing handling gear would bring the

dimension to 13 ft. which could be
accommodated reasonably by standard
freight cars. A rocket motor 13.5 ft. in
diameter would mtroduce considerable
difhiculty, it is felt, requiring special rail
road cars and routing, therebv incurring
additional expense,

Difference in performance in the two
sizes of rockets would create no serious
problem, the discrepancy being accom-
modated by adopting a longer length for
the smaller diameter rocket. Web thick-
ness wonld not be affected, since this
parameter onlv would be affected by the
slump  (Aow) charactenstics of the
specthe propellant.

Contractor Selection

I“or developiment of the larger NASA
motor, probability is that two contractors
would be selected for parallel develop-
ment, supplemented by simultancous
development of Auid inmjection thrust
viector control devices.

At anv time in the program, if Air
I'orce received permission to proceed
with its 100-in.-diameter motor, a new,
third contractor would be selected.,

Full-diameter,  single-segment  units
will be involved in initial tests by each
contractor, [irst test in the single-

Corpus Christi,

neighborhood of $1 billion,

Gulf Site Considered for Nova

Gumt new national launch facility for firing multi-million-pound thrust rockets
on an eastward trajectory for equatorial-type orbits is being considered by National |
Aeronautics and Space Administration and U. 8. Air Force for the Texas Gulf Coust.
| The new site would be wtilized for Nova and other very large rockets.

Location favored is a coastal area east of Armstrong, a small railroad station,
approximately midway between Kingsville and Ravmondville, on property belonging
to the near-million-acre King Ranch. The site is approximately 50 mi. south of |

Indications are that initial expenditures to acquire and prepare the new site would
run approximately 55 to 56 million, with the completed facility costing in the

In addition to making T'exas a focal point in the nation’s fast-growing national

. Management of the program will he space program, mndications are that several large solid-propellant motor manufacturers
%IE put on il Hi‘l'l::'.!l!_lt]il‘l:.‘d basis. Air Foree wonld build manubacturing, support and research facilities close to the area. Aecrojet-
Sl cffort will be directed by Col, Langdon General, United Technology Corp., Grand Central Rocket Corp. and Thiokol have
] [ Tt | ﬁf"r{'-"'; Ballistic Svstems Division, tem- | been looking at sites in the vicinity of the proposed launch area and indications are
e !}IJI':II;'II_'I.' 'l.l.'t]'['i{llllg with Hl'ﬁElE‘C 5}.'!'4['{.1]}5 Ds- that such facilities would be located some 50 mi. south of the site near the coast,

0|0 | vision for !_'!]IIH specific task. Plan for the site envisages an area having a radins of some 30 mi. of clear zone

gﬁ ! TH IS EALTE O St Delavs in ru_x:i:,-w :_If Program manage- without ll:.lhf‘[’:lﬁ:‘f:lld to minimize noise and safety problems involved in firing the
. | ) e E: E ment  progress _ will  be II‘-I'ili’i!It'lt.'-"fL'il huge boosters. Firings would be out over the Gulf, with first-stage burnout occurring |

| ! X § Hmmgh the medium of dL't;u]l:dI reports over water west of the Mississippi River and the remainder of the vehicle or re-entny
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