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for blind and hard-to-get-to applications

The K-Bolt measures up to and exceeds all the existing
and proposed NAS specifications which set high stand-
ards of performance for: single shear-double shear,
tensile capabilities, sheet take-up, clamp-up, pre-load,
tension-tension fatigue and sonic vibration.

Using existing crib stock tools, K-Bolts are easily installed
from one side of the work surface in blind or limited
access areas. They can also be applied in easily accessible
areas where weight savings is an important considera-
tion. It is possible to save up to 50% in weight over the
conventional bolting methods. Also, assembly time and
related costs are reduced.

The K-Bolt reflects many advances in manufacturing and
metallurgical techniques. A truly reliable fastener from a
manufacturer devoted to the design, production and mar-
keting of aerospace quality products. Designed for struc-
tural applications, K-Bolt unit assemblies are available
with hex or flush heads, in nominal shank diameters.
Write today for Bulletin 2622.
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KAYNAR MFG. CO. INC., KAYLOCK DIVISION + Box 3001, Fullerton, California
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Why is this the world’s most reliable

jet airline tire?

Airline records show the Red Streak by Goodyear is so ruggedly built it gives
up to 15% more landings per tire. These are the reasons why:

REASON #1:
Shredded Wire Shield...

. . . located between the tread
rubber and the tire carcass. Pro-
tects carcass from cuts, keeps
small cuts from growing. The
Payoff: Tires preserved for re-
treading (often as much as 7
times). .. early tire failures vir- B o
tually eliminated . . . equipment efficiency increased.

REASON #2: Reinforcing Tread Ply...

. . . buried deep in tread, permits use of extra rubber in
tread. The Payoff : Tires protected from hazardous tread
chunking and peeling under se-
vere high-speed, heavy-load op-
erating conditions of jet trans-
ports . .. tread life increased.

REASON #3:
Automatic Wear Indicator...
... Unlike other wear indicators,

red tread ply actually strength-
ens tire . .. starts to show when

80% of the tread is gone ... tells when tire-change time
is near, The Payoff : Safety factor increased ... tire in-
spection made faster, easier ... inspection costs cut.

REASON #4:
Low-Profile Rib Tread Design... §

. . » puts more rubber where tire
meets runway . .. furnishes best
balance for maximum tread
wear and coefficient of friction
under all runway conditions —
snow/ice/wet/dry. The Payoft:
Tread life increased . . . braking
better. .. landings made safer, surer.

AND REMEMBER...

. . . the Red Streak Jet Tire by Goodyear is made with
specially compounded tread rubber, computer-calculated
balanced-ply construction, special super-strength beads,
high-pressure cures and guality control that checks the
tire at 140 points during production.

Why not get the world’s most reliable . . . and most eco-

nomical . .. tire on the wheels of yvour jets? Write Good-
vear, Aviation Products, Dept. H-1715, Akron 16, Ohio.

GOODSYEAR

AVIATION PRODUCTS



AEROSPACE CALENDAR
Aug. 19-21 — Astrodynamics Conference, SEHEH REASOHS wHY THE

American Institute of Aeronautics and Tram

Astronautics, Yale University, New Haven. U PPER RIG HT HAH D C'oRN ER

Aug. 19-21-1963 Cryngtéiql Ensgincering
Conference, Boulder, Colo. OnsoIs: o
University of Colorado; NBS Et!;ngmic OF YOUR NEXT GENERAL PURPOSE \
Engineering Laboratory, G |

Aug, 20-23—1963 Western Electronic Show
8 s N wescom Cow pa. | DIGITAL COMPUTER WILL LOOK LIKE TH
ace, San Francisco, Calif.

Ang. 21-23—National Conference on Shell
(Space Structures) Theory and Analysis,
Research and Development Div.,, Lock-
heed Missiles & Space Co., Palo Alto,
Calif, (Attendance by invitation.)

Aug. 26-28—Simulation for Aerospace Flight
Conference, American Institute of Acro-

nautics and Astronautics, Deshler-Hilton

Hotel, Columbus, Ohio. T TR
Aug. 26-28—Conference on Physics of Entry | m Reliability increased by an

mto Planetary Atmospheres, American | order of magnitude

Institute of Aeronautics and Astronautics, | .
Massachusetts Institute of Technology, m The only high speed, low cost

Cambridge, Mass. | computer with Fortran [1

Aung. 27-30=National Conference and Inter- A :
national Data Processing Exhibit, Assn. ® Add time: 16 wsec. Multiply

for Computing Machinery, Denver Tl | time: 32 usec.

ton Hotel, Denver, Colo. e . =
* gl . on semiconductors used
Sept. 4-6—=Numerical Control Workshop Silic ¢ 2

Seminar, Cleveland, Ohio.  Cosponsors: throughout

g wor Al B « Floating point and mltipre.

Wooldridge. C1slon operations

®m Built in buffers; five integral
input /output systems

®m Priced up to $50,000 under
comparable machines

(Continued on page 7)
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To keep Sperry TWT's sized for today's aerospace sys- e e O o e alifion mubsixlptions. Hubeerip: trom the gt p(

: : tinns to Avistion Week solielted only from persons whno shipped 1in August, 1962), alert
tems, we apply a little pressure . . . on the stainless steel B B o ooty Poattion ril h s JPL, Bell Labs
shell of the tube. This lets us insert the helix and its company connection must be indicsted oo silcription USEIN W . ”
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_ Sperry's squeeze teu:hrl'nqye has already reduced the  Beoond class ostage pald st Albeny, N Y. Printed
size of advanced new TWT's like the STL-280, STC-180B, @Copyrigh 1963 by McGraw-fll Publisming Co. Inc,
and STX-310, and it is being used in several current TWT New York -H'_En{y:' ;HF%W with AVIATION
development programs. Other successful techniques add AVIATION NEWE. ATk AN o URNAL. Al
to our pride in our size and weight reduction program. righls 10 Shenp nacian. Aro Twered, by Seiram-REL Fob-
These include higher perveance guns, improved magnets, e ik G ik

addresa to Fulfillment Manager, Aviation Week,
F. 0. Box 430, Hightstown, N. J. Subseribers

and shorter attenuators.

ELECTRONIC A NEW TECHNICAL PAPER gives scientific and en- should setlfy Pulfimes; Mamage prombils of 4o
TUBE gineering details on the highly successful Sperry effort e B Db 0 Ghaas 1o ba:
DIVISION to reduce size and weight across the entire TWT line. Mebdissfiostuiani = i e R e
SPERRY RAND coRroraTion For your free copy, write Sperry, Gainesville, Florida, or e Pladag eind toon Ee R e P e | 1640 Seventeenth Street, Santa Monica, Calif

130, Hightslown, M. J.

contact your Cain & Co. representative.
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For radiography—it's Ansco best by definition

For the most critical inspection use the finest-detailed
American X-ray film—Ansco Superay H-D!

The most minute of all flaws register on
Ansco Superay” H-D Film —highest-defi-
nition X-ray film ever made in America!

This ultra-fine-grain Class I film 1s
widely used in the missile industry as well
as in the overhaul and inspection of com-
mercial aireraft.

You would do well to ask your Ansco

Man for a demonstration of H-D. Or for
details, write Ansco X-ray Sales, General
Aniline & Film Corp., Binghamton, N, Y.

|g_=_!J}1nsco

FPHOTO PRODUCTS OF
GENERAL ANILINE & FILM CORPORATION
BINGHAMTON, NEW YORK

AEROSPACE CALENDAR

(Continued from page 5)

Sept. 8-11—International Symposium on
High-Temperature Technology, Asilomar,
Calif. Sponsor: Stanford Rescarch Inst.

Sept. 8-11—Annual Meeting, Air Industries
ﬁsin of Canada, Manoir Richelien, Mur-
rav Bay, Queb-:c'

Sept. 8-20—14th Anmnual Statistical Quality
Ennrm! Institute, University of Connecti-
cut, Storrs, Conn.

Sept. 9-11—Seventh MNational Convention
on Military Electronics, Institute of
Electrical and Electronics Engineers,
Shoreham Hotel, Washington, D. C,

Sept. 9-12—18th Annual Instrument-Auto-
mation Conference & Exhibit, Instrument
Society of America, McCormick Place,
Chicago, Il

Sept. 9- 1?—Intesnatmnal Conference on Pro-
duction Engineering Rescarch, Camegie
Institute of Technology and Webster Hall
Hotel, Pittsburgh, Pa.

Sept. 10-12—National Symposium on Space
Rendezvous, Rescue and Recovery, Ed-
wards AFB, Calif. Sponsors: American
Astronautical Society; Air Force Flight
Test Center.

Sept. 10-12—New York University's Third
jInmual Air Transport Conference, Wash-
ington Square Center, New York, N. Y.

El:pt 11-15=17th Annual National Con-
vention & Aerospace Panorama, Air Force
Assn., Sheraton-Park and Shoreham Ho-
tels, Washington, D. C.

Sept. 16-18—International Aviation Re-
EE‘.im:h and Development Symposium, At

Step up to the new

GRAND COMMANDER

WHATEVER YOU'RE FLYING NOW

=.. WHATEVER YOU'RE CONSIDERING

take a look at the BIG new Grand Commander!
BIG 9-place cabin...BIG performance®...BIG
dependability® . ..BIG all-weather* utility! Write
tor brochure.

*ihat mode the Aero Commander world famous

NRAFAFANDED
{:ﬁﬁ s I "1' ‘_"r' | .I'I ¥ =T _'-:.ll_‘l.lI
— 1 1L Y. Vi f L G It

AERO COMMAMDER, INC.. BETHANY. OKLAHOMA, subsidiary of ROCKWELL-STANDARD "‘fni:;f CORPORATION

lantic City, N. J. Sponsor: FAA.

Sept, 18-19—1963 Aml-'crrl-: Operations and
Maintenance Symposium, lelwlit, M. .

Sept. 19-20—Third Annual Conference on
Environmental Effects on Aircraft Svs-
tems, U.S. Naval Air Turbine Test Sta-
tion, Trenton, N. J.

Sept. 20-21—11th Annual Conference on
Communications (Microelectronics), In-
stitute of Electrical and Electronics En-
zincers, Hotel Roosevelt, Cedar Rapids,
lowa,

Sept. 20-29—Ninth Annual Houston Inter-
national Trade & Travel Fair, Sam Hous-
ton Coliseum, Houston, Tex,

Sept. 23-25—3y m]im*;mm on Aeroelastic and
Dﬂ. namic Modeling Technology, Biltmore-

Hilton Hotel, Davmn Ohio. Sponsors:
Air Force Systems Command’s Aceronauti-
cal Svstems Div.: AIA.

Sept, 23-27—National Aeronautic and Space
Engineering and Manufacturing Mecting
and Display, Society of Automotive Engi-
ncers, Ambassador Hotel, Los Angeles.

Sept. 23-27 — International Telemetering
Conference, Savoy Place, London, Eng-
land. Sponsors: Institution of Electncal
Engineers (London); American Institute
of Aeronautics and Astronautics; Institate
of Electrical and Electronics Engineers;
Instrument Society of America,

Sept. 24.26—=16th Annual Convention and
Aircraft Show, National Business Aircraft
Assn,, Shamrock-Hilton Hotel, Houston.

Sept. 25-26—Sccond Annual Symposium on
the Physics of Failure in Electronics, Chi-
cago, Ill. Sponsors: Rome Air Develop-
ment Center; Armour Research Founda-
tion.

(Continued on page 9)
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Furbisher said to LaRouche, “I just bought four mujibs at $21.78
apicce, and I noted a curious thing. The total was $87.12, the
price of a mujib in reverse order.” "Isn’t that a coincidence,” said
LaRouche, “the other day I bought some glinches (no, not one
or four) and I remarked the same thing.” How much does a glinch
cost and how many did LaRouche buy? —contributed

Were vou, perchance, at the recent Armed Forces Communicas
tions and Electronics Convention in Washington, D.C.7? If so, you
saw the new facsimile system from our RADCOM-Westrex divi-
sion. If not, here’s the picture: a high-speed, mobile, ruggedized
system that sends a 300 line photo or other copy in 42 minutes.
Weight of each unit (transmitter and recorder) is about 100 1bs.;
size is about 16x16x20. Further facts from: RADCOM-Westrex,
540 W, 58th St., New York 19, N.Y.

ANSWER TO LAST WEEK'S PROBLEM: 37081 and 37091

37081 37091

74162 74182
LITTON INDUSTRIES, INC.
Beverly Hills, California



THE NEW CRAFTSMEN Fingers are not made for sensing millionths of an inch. Nor can the eye discern such
tolerances. Yet every day the production workers of today’s aerospace industry turn out instruments and compo-
nents which are accurate to the millionth degree.

Though they deal in variances as fine as a wave length of light, these men are neither scientists nor engineers. In
most cases they were previously untrained for the job. But the parts they produce are so uniform that a precision
instrument like the gyro can be mass-assembled from elements chosen at random.

Behind this effort, shaping the techniques that make it possible, are the industry’s production experts. Clear-sighted
men who know that reliability is not only designed into a product, but also must be built in.

Together, these experts and workers have turned production-line manufacturing into an exact science.

These are the new craftsmen—the men-on-the-line in a space-age world.

North American Aviation is at work in the fields of the future through these divisions: Science Center,
Atomics International, Autonetics, Columbus, Los Angeles, Rocketdyne, Space & Information Systems.

AEROSPACE CALENDAR

(Continued from page 7)
Sept. 26-Oct. 1—14th Congress, Interna-

tional Astronautical Federation, Paris.

Sept. 27-28—Society of Experimental Test
Pilots” Seventh Annual Report to the
Aerospace Profession and Awards Ban-
quet, Beverly Hilton Hotel, Beverly Hills.

Sept. 30-Oct. 1-Manned Interplanetary Ex-
ploration Meeting, American Institute of
Aeronautics and  Astronautics, Cabana
Motor Hotel, Palo Alto, Calif.

Sept. 30-Oct. 2—Canadian Electronics Con-
ference, Inst. of Electrical and Electron-
ics Engrs., Exhibition Park, Toronto.

Oct. 1-3—Eighth National Symposium on
Space Electronics, Institute of Electrical
and Electronics Engineers, Fontainblen
Hotel, Miami Beach, Fla,

Oct. 1-.3—National Aerospace Nuclear Safety
Topical Meeting, American Nuclear So-
ciety, Albuquerque, N. M. Co-sponsors:
Los Alamos Scientific Laboratory; AEC
Albuquerque Operations Office; AF Spe-
cial Weapons Center; AF Directorate of
Nuclear Safety; Sandia Corp.; University
of New Mexico.

Oct. 2-4—National Assn. of Air Trafic Spe-
cialists, Sheraton-Oklahoma Hotel, Okla-
homa City, Okla.

Oct. 7-9—Nmth National Communications
Symposium, Institute of Electrical and
Electronics Engineers, Hotel Utica, Utica,

Oct. 7-11-International Air Transport Assn.
19th Annual General Meeting, Rome.

Oct. 8-10—10th Annual Air Force Science
and Engineering Symposium, Air Force
Academy, Colo. Sponsors; Office of Aero-
space Research; AFSC.

Oct. 9-11-21s5t Annual Aecrospace Electri-
cal/Electronics Conference, Aerospace
Electrical Society, Pan Pacific Auditor-
imm, Los Angeles, Calif.

Oct. 12-21-1963 General Conference, Fed-
cration Acronautique Internationale, Mex-
ico City,

Oct. 13-17—=16th Annual Meeting and Con-
ference, Airport  Operators  Council,
Roosevelt Hotel, New Orleans, La.

Oct. 14-16—Eighth Annual Exposition and
Symposium, Air Trafic Control Assn.,
Statler Hilton Hotel, Dallas, Tex.

Oct. 15-18—Eighth Symposium on Ballistic
Missile and Space Technology, Naval
Training Center, San Diego, Calif. Spon-
sors: AF Space Systems Div.; AF Ballistic
Systems Div.; Aerospace CurP.

Oct. 16-18=Tenth National Vacuum Svm-
posium, American Vacuum Society, Stat-
ler Hilton Hotel, Boston, Mass.

Oct. 17-18; Oct. 21-22—Ninth  Anglo-
Amernican Conference, American Institute
of Aeronautics and Astronautics-Canadian
Acronantics and Space Institute-Roval
Acronautical Society. Massachusetts In-
stitute of Technology, Cambridge, Mass.
(Oct. 17-18). Queen Elizabeth Hotel,
Montreal, Canada (Oct. 21-22).

Oct. 21-23—Tenth Annual East Coast Con-
ference on Aerospace and Navigational
Electronics, Institute of Electrical and
Electronics Engineers, Emerson Hotel,
Baltimore, Md.

Oct. 22-24—Conference on  Expandable
Structures, National Cash Register Co.’s
Sugar Camp, Dayton, Ohio. Sponsor:
Acronautical Systems Division’s Propul-
sion and Flight Dynamics Laboratorics.

! time logged under normal flight conditions.
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TYPICAL OF THE
BROAD LINE OF WESTON
AEROSPACE INDICATORS

ONLY INSTRUMENT OF ITS KIND ...
HAS INDEX FOR AUTOMATIC CONTROL

In outer space or at sea level, you can depend on
Weston aerospace instruments for highest relia-
bility and superior performance. The complex
Bearing-Distance-Heading Indicator, for example,
provides an accuracy of = 0.5 on the card, and
is equipped with an adjustable memory index for
automatic flight control. Reliability i1s proved in
rigid 1,000-hour MTBF tests® . . . rather than by

Weston's high performance standards are
achieved through unexcelled packaging tech-
niques and mechanical design, in-plant machin-
ing, and rigid quality control. In addition, Weston
offers unparalleled engineering experience. We
designed and built the original I.L.S. Indicators,
and recently supplied nine of the 26 indicating
instruments aboard each Mercury Capsule.

Take advantage of unusual Weston design and
development capability. For more information,
write Weston — producer of the most complete
line of electrical aerospace instruments for
manned flight. Dept. AwW-48.

"Tast Level H, Advisory Groups of Reliability ol Electranic Equipment,

WESTON insTRUMENTS

Division of Daystrom, Incorporated, Newark 14, New Jersey

Radar Altimeter

Aerospace Instrumentation =« Bimetal Thermometers « Calibration & Test
Equipment » Panel & Switchboard Meters » Photosensitive Devices » Precision

Metal Film Resistors * Relays & Tachometers » Systems Design & Development

AVIATION WEEK & SPACE TECHNOLOGY, August 12, 1963 ?



N RAYTHEON AT WORK

Raytheon electronics help guide
Navy’s new 2500-mile Polaris missile

10

The ability to strike anywhere on earth in defense of the
free world . . . this is the potential might of an improved
Polaris, the submarine-launched ballistic missile. The new
2500-mile version—the A-3—gives the Navy a powerful
counterpunch for its Polaris-armed underseas fleet, on
patrol in strategic areas abroad, And within the missile is a
Raytheon-produced computer “brain™ that directs the
Polaris to its target with pinpoint accuracy.

The Raytheon digital computer is part of a redesigned,
highly compact inertial guidance system, Mark II. Less than

half the size and weight of earlier versions, Mark II con-
tributes importantly to the extended-range capability of the
new Polaris. Its design, development and production have
been a team effort of Raytheon and Massachusetts Institute
of Technology.

Raytheon is proud to serve our fleet of nuclear submarines
and the Polaris Men who man them ... select, dedicated
crews who stand watch at the out-

posts of freedom. Raytheon Com-
pany, Lexington, Massachusetts,

FROM GANNON s

TWO NEW DESIGNS

TO INTERMATE WITHMIL-G-26500
and MIL-G-26482 GONNEGTORS

THREADED COUPLING

MATES WITH
MIL-C-26500
CONNECTORS

COMMON INSERTION/EXTRACTION TOOL—COMMON CONTACTS

BAYONET COUPLING

MATES WITH
MIL-C-26482
CONNECTORS

B ASSURED INTERMATEABILITY —ELECTRICALLY AND MECHANICALLY
B PROVEN “LITTLE CAESAR'" REAR RELEASE SYSTEM

M INTERCHANGEABLE CONTACTS FOR BOTH KV AND PV

B ONE INSERTION/EXTRACTION TOOL FOR BOTH CONNECTORS

Problems of recessed pins, broken pins, mismating,
and connector failure are minimized by the hard-front,
closed-entry socket insulators and simplified contact
design utilized in the KV and PV! Outstanding new
design features incorporate identical contacts and
backshells for both connectors...one common, plas-
tic expendable tool provides safe insertion and extrac-

CANNON ELECTRIC COMPANY

@ dizannan® i3 & TARDCHARK EEDE Humbﬂl]d:t EtrE'E-E. LEFE AngE‘IEE ET. Ea”fﬂrﬂiﬂ.

APJIEFERED ifm U, 5. PATENT

QiTI=C AND IN ATHIDR COUNTRICS ADDITIONAL PLANTS IN: SANTA ANA £ ANAHEIM, CALIF. « PHOENIX, ARIZ. » SALEM, I = .
BY CAnmOn CLECTEID COMPANY MASS, « TORONTOD « LONDON « PARIS « BORMNEM, BELGIUM «» TOKYD « MELBOURNE '™

Sales offices and rapresentalives in principal cilies of the world

BNy ClmmSs ELECTRNEE SOl pahY

tion —no chance of damage to insulators, contacts, or
sealing members. The KV and PV series substantially
reduce assembly errors and provide greater standard-
ization and reliability...another reason why you
should specify CANNON,® the world's largest and
most experienced manufacturer of electrical connec-
tors. Write to:




PROJECT “SKY MAP”

d -

Ef_é_TEME MANAGEB_*I_ENTIFrnm high in the sky will come accurate plotting of the earth’s surface.
This will be made possible by Project ‘‘Sky Map’’—the U.S. Air Force’s new AN/USQ-28 geodetic
survey and photo mapping system for which the Kollsman Instrument Corporation is systems manager.
Designed for use in RC-135A jet aireraft, the system will consist of mapping eameras of advanced design
an extremely precise inertial navigation system, provisions for data recording and supporting electronies.
The fastest means ever available for obtaining and compiling geodetic information, *‘Sky Map”’ will also
he the most accurate. The magnitude of the project is such that only a prime contractor with outstand-
ing technical and systems management qualifications could have been considered. Kollsman has both.
SYSTEMS MANAGEMENT DIVISION

Kollsman Instrument Corporation I‘

B80-08 45TH AVENUE, ELMHURST 73, NEW YORK SUBSIDIARY OF STANDARD KOLLSMAM INDUSTRIES INC.

e ]

Advanced Research
Aerospace Instruments
Celestial Navigation
Display Systems
Optical Electronics
Ordnance

Systems Management

MATCHED TO THE JOB!

Long-range Lockheed P3V Qrion—de-
signed for anti-submarine patrol duties
with U. 5. Navy.

GM-Harrison barand platetype engine oil cooler
-—made to General Motors traditional high
standards of quality and reliability.

LONG-RANGING SUB-CHASER
COOLED BY GM-HARRISON!

EXPEE!{ENCEWWE{!ES an invaluable source of knowledge for GM-HARRISON engineers. Aerofspace,

nuclear, marine, industrial, automotive. Every type of Harrison heat exchanger owes much to the familiarity of
Harrison engineers with heat control problems in all these fields. This experience, and a complete line of basic
designs to choose from, are the chief reasons why Harrison temperature control equipment is exactly MATCHED
70 THE JOB . . . to provide an ideal combination of perfoermance, reliability and economy,

?'EMPE,?"‘??L.
T e

)

Mape 70 oRPER

'FF‘ For an informative 48-page
brochure on the complete Harrison
line . . . write to Department 902,

AERO/SPACE, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS

HARRISON RADIATOR DIVISION GENERAL MOTORS CORPORATION, LOCKPORT, NEW YORK
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VIBRATION NEWS

MB ELECTRONICS - A DIVISION OF TEXTRON ELECTRONICS, INC. IS
Representatives in principal cities throughout the world |
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How do you measure reliability
in vibration test equipment?

The basic function of vibration
test equipment is to determine the
reliability of the component, product
or svstem being tested. It is there-
fore imperative that the test equip-
ment itself be reliable.

How do vou measure the reliabil-
ity of test equipment?

The best criterion is the accept-
ance and record of performance of
the equipment in the field. How
many test systems have logged how
many hours of efficient service? It is
the wide acceptance of MB test
equipment among leading environ-
mental test laboratories that is our
most effective sales feature ... and
our best advertizement.

Today there are more than 4000
MB vibration test systems in use,
some for as much as 18 years. This

Environs Laboralories

total includes 50 of our proven Auto-
matic Equalization Systems which
were 1nfroduced by MB in 1960. Ac-
curate equalization of the test speci-
men is accomplished with 80 channel

Componant Evaluation Laboratories

14

fully automatic equalization sys-
tems. Complete equalization takes
place in less than 5 seconds which
means exceptional savings in test
time, labor and money for missile

and aircraft manufacturers.

For information on the complete
line of MB test equipment write for
Bulletin 420 to MB Electronics, 781
Whalley Ave., New Haven 8, Conn.

General Testing Laboratories
i -

Precisel VW hal lime 15 117 No two clocks ever truly agree. When we want to talk really precise
time, we must talk millionths of a second. We must talk Sperry Loran C.O Loran C is the nation's most
accurate long-range time distribution system, But it might not exist at all were it not for Sperry creativity.
Since WW 11, Sperry has explored uses for the great precision and range and the long-
term economies of Loran. Many times working alone, Sperry pursued research and devel-
opment of the system to extend its frontiers. Loran C today is aboard modern submarines;
is vital in air, sea and space navigation; is an important link in our early warning sys-
tem, and is itself a time standard at the Naval Observatory in Washington, D.C. If time
is your problem, Sperry Loran may solve it. General Offices: Great Neck, New York,
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STOKES NAMED PRIME CONTRACTOR
FOR NEW DOUGLAS SPACE FACILITIES

Artist's concept of Douglas Aircraft Environmental Test Center. Sketch shows test model of vehicle attached to lid and being lowerad

- r_-_

into 39 Stokes chamber. To the left are two Stokes 5 x 5s." One is shown with the solar simulator now being designed for it.

The Stokes Space System Department has been
named prime contractor for the design and installa-
tion of three new space environment simulation
chambers, key elements in Douglas Aircraft Cor-
poration’s privately financed Space Systems Center
at Huntington Beach, California. The largest and
most technically advanced space-test laboratory on
the West Coast, the Center will be an integral part of
Douglas' Missile and Space System Division.

The largest chamber, 39 ft. in diameter, will be
capable of testing fully assembled vehicles scheduled
for manned flight. It will be used in the Saturn
program, and in the development of lunar and plane-
tary probe vehicles. The Stokes systems will repre-
sent the most advanced state-of-the-art on comple-
tion, and are designed for updating to even higher
simulation parameters in the future. Stokes units
similar to these are now achieving vacuums in the
10-1% Torr. range. High-speed crvopumping on all
three chamnbers at 20°K will assure the attainment

of true orbital vacuums, even under high gas loads.
Stokes has assigned CryoVae, Inc. the design, fabri-
cation and installation of ecrvogenic systems, and
named Pittsburgh-Des Moines %“:teel Company to
furnish and erect the large steel sphere.

A deciding factor in the selection of the prime con-
tractor was Stokes' experience in designing and
building large, first-of-a-kind space test facilities,
such as those installed at G.E.’s Space Technology
Center. Another was Stokes’ related background in
gpace vacuum and &g‘?'ﬂéeni:ﬂ, as represented b
eneral Electric's oddard’s 5 and D

systems. To this experience, Stokes adds its long
and successful history in the development of large-
scale industrial equipment utilizing ultra-high vac-
uum, thorough engineering design and coordination,
fabrication facilities, and field erection service . . .
an integrated, start-to-finish capability unique in the
entire area of space environment simulation. Space
Systems Department, F. J. Stokes Corporation, 5500 Tabor
Road, Philadelphia 20, Pa.

F. J. STOKES CORPORATION: PHILADELFPHIA / LONDON f TORONTO m
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FLAME-PLATING: TOMORROW'S COATINGS...FOR TODAY'S WEAR PROBLEMS

o ] -\

More range fr the

o -

-
i
1

ighty Polaris

with a lift from LINDE's complete custom coating service!

UP from the sea in a flash...to the target
2500 nautical miles away! That's the Navy
A-3 Polaris, built by Lockheed... its greater
range made possible by many design and
material improvements, including a new,
higher-performance solid propellant.

At first, the new propellant presented a
design problem. Its fantastically hot exhaust
gases (6000°F, range) caused erosion of
the rocket nozzle entrance caps and exit
cones in the 1lst Stage power plant. LINDE's
Plasma-Plating helped Aerojet-General solve

the problem: to the graphite base material,
LINDE applied an undercoat of pure tantalum
—topped by a coating of pure tungsten—each
only mils thick. Thin as they are, these coat-
ings provide the heat- and erosion-resistant
“skin” that helps the Polaris to utilize its

UNION
CARBIDE

LINDE COMPANY

“Linde™ and “"Uoien Carbude™ are registered trade marky of Union Casrdide Cidporatian

more powerful propellant! Today, many crit-
ical wear problems are being solved for
important aerospace parts by LINDE's Flame-
Plating coating service —including rocket
engine combustion chambers, jet engine
compressor blades, aircraft valves, turbine
engine seals, hydraulic pumps, and rocker
armes.

With facilities ranging from metallurgical
research to production and testing, LINDE
is a “one-stop” source for all needs in pre-
scription coatings.

Write for complete technical data—to
Flame-Plating Dept., Linde Company, Divi-
sion of Union Carbide Corporation, 1245
Main St., Indianapolis 24, Ind. In Canada:
Union Carbide Canada Limited, Linde Gases
Division, Toronto 12.
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you get an

at b&p

At B & P that “extra” is found
our capability and experience

in the design, fabrication and

assembly of lightweight and

space age metal products.

May we have the opportunity

to work with

An example of our
capability is shown here
in the manufacture

of lightweight close
tolerance satellites and
instrument cans.

B & P has made
satellites for several
space projects.

Write today for your
copy of the new

36 page iflustrated
booklet enftitied,
"Countdown"'.
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EDITORIAL

Space Age Challenge to Physicists

(In a recent speech at the College of William and Mary,
Dr. Hugh L. Dryden, deputy administrator of the National
Acronautics and Space Administration, pointed out the new
opportunities provided by space flight for solving the most
fundamental and intriguing questions concerning the uni-
verse. Because of the timeliness of Dr. Dryden's appeal to
more physicists to join in the space program, Aviation
Week & Space Technology is presenting excerpts from his
speech—Ed.)

... Man’s newly won ability to leave the confines of
earth and explore the frontiers of space offers a challeng-
ing new opportunity for scientists of all disciplines. . . .

With the invention of the telescope and . . . other
scientific instruments . . . advances in the science of
physics began to come more and more rapidly. . . .

But impressive as this earth-bound data gathering has
been, it is somewhat overshadowed by the events of only
a few minutes last Dec. 14. On that day our Marnner 2
spacccraft flew past the planet Venus and resolved cer-
tain scientific questions . . . which conventional astron-
omy had not been able to do in the 350 years since the
invention of the telescope. . . .

The data returned by Mariner 2 totaled about 65 mil-
lion bits of information . . . (which) will eventually give
us still more clues to the properties of our nearest plane-
tary neighbor. . . .

The study of physics in space is a new kind of opera-
tion. It is almost diametrically the opposite of nuclear
physics, in which larger and larger machines are being
developed to examine the interaction of smaller and
smaller particles over smaller and smaller distances. . . .

In the space science, on the other hand, we . . . employ
extremely small devices to measure the physical phe-
nomena . . . the entire scientific payload of the flight to
Venus was less than 40 1b. and the payload to Mars will
not be much, if any, larger. . . .

The need . . . is for our creative physicists to think of
simple devices, or at least small ones, to make the critical
physical measurements. . . .

Let me sketch for you briefly a few of the areas in
which I strongly believe it will be possible to open up
completely new vistas of understanding.

First, I might mention cosmic radiation. Only recently
have we even begun to comprehend what happens to the
energetic particles . . . emitted from the surface of the
sun or from other distant points in space and radiated
through the universe. . . .

The auroral glow has long excited the interest of physi-
cists. Only since the advent of rockets capable of pene-
trating the blanket of the atmosphere have we begun to
understand the nature of the extremely energetic radia-
tion called cosmic rays. . . .

Of great interest to our national space program at the
moment is the nature of the surface of the moon. As-
tronomers early noted that the moon’s reflection of the
visible light falling on it is remarkably uniform, approxi-
mately 10%. . . . Whereas the surface appears uniformly
rough at optical wavelengths, it exhibits uniformly
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smooth characteristics at radio and radar wavelengths,
even down to dimensions of a few millimeters.

When we examine the theories propounded by some
of our most knowledgeable and reputable scientists, we
begin to realize how little we actually do know about the
lunar surface. One group . . . believes the surface to be
made up largely of dust particles, and that this surface
layer may be inches or even several feet in thickness.
Another thinks the lunar surface is largely composed of
porous tock . . .

Before we can undertake manned exploration of the
moon, we need to know which, if either, of these theories
15 correct. . . .

Let us consider some other problems. . . . We now
have two separate hgures for the astronomical umt, that
highly convenient measurement of the distance from the
carth to the sun, This measurement is very important
to us in the accurate navigation of spacecraft over the
vast reaches of the universe. . . . astronomers, employing
optical methods, have obtained one figure, while radar
experts have. . . . shown a considerably different value.
The difference is 60,000 kilometers . . . Here is an-
other challenge to physicists—the development of a new
experimental technique that will resolve the discrep-
ancy.. ..

But these problems, important as they are, must take
second place to some of the deeper ones that are closely
cntwined with the very origin and nature of the universe.
A cornerstone of Newtonian physics has always been that
we consider gravity as a constant. Now, for the first
time, we are beginning to have some reason to believe
that the “gravitational constant,” so called, is perhaps
not really a constant at all, but that it decays with
time. . . . .

There are yet other areas equally as challenging. In
our radio astronomy studies of distant galaxies, sources
of radio noise have been detected, so powerful that they

could not have been achieved by any energy mechanism
we know of at present . . . (and) cannot be explained

with present theories of the generation of energy in
galactic events and our knowledge of gravitation.

From what we do know about the energy involved,
with our present state of knowledge, we believe that the
entire mass of a galaxy might have to be destroyed in
order to produce the effects we have detected. . . .

Finally . . . we have never really examined, in experi-
mental fashion, one of the basic assumptions of Ein-
stein’s theory of relativity, namely, that the velocity of
light is constant.

An experiment should be designed to determine
whether the velocity of light is really constant or if it
varies as a function of time. Certain phenomena, at
present unexplained, such as the incredibly rapid rate at
which the universe appears to be expanding, might be
explained far more cogently if . . . the velocity of light
is not really constant after all.

Such questions as these, I submit, should challenge the
best efforts of creative physicists for many years to come.
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developed under sponsorship 4  of Aeronautical Systems Division, AFSC, USAF, offers
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WHO'S WHERE

In the Front Office

George L. Wilcox and Ronald N. Camp-
bell, executive vice presidents, Westing-
house Electric Corp., Pittsburgh, Pa., and
A. C. Monteith, senior vice president.

Ray W. Retterer, senior vice president-
marketing, Univac Div. of Sperry Rand
Corp., I‘f:w York, N. Y.

Dr. Stanley F. Kaisel, president of Micro-
wave Electronics Corp., elected a director
of Svstron-Donner Corp., Concord, Calif.

Eugene 8. Culver, president, Washing-
ton Technological Associates, Rockville.
Md., succeeding Harold M. Briggs, resigned.
Also: J. Roy Thompson, sccretary.

J. Dean Meyer, vice president, Menasco
Manufacturing Co., Burbank, Calif., and
general manager of the Califorma Dav,

Dr. Gustav H. Strohmeier, a vice presi-
dent, IIT Rescarch Institute (formerly
Armour Research Foundation of linois In-
stitute of Technology), Chicago, Il1.

Mever Leifer, vice president-operations,
Radiation at Stanford, Palo Alto, Calif., a
subsidiary of Radiation, Inc.

Donald H. Bayles, vice president and gen-
eral counsel, Nuclear Corp. of America,
Phoenix, Ariz.

Dr. Launor F. Carter has returned to Svs-
tem Development Corp., Santa Monica,
Calif., as vice president and director of re-
scarch following a one-year term as U.S.
Air Force Chief Scientist (AW May 20,

. 38). Recently, Gen. Curtis LeMay,

SAF Chief of Staff, presented Dr. Carter
with the Exceptional Civilian Service
Award.

Raymond V. Ford, vice president-admin-
istration and finance, Maxson Electronics
Div., Maxson Electronics Corp., Great
River, N. Y.

John J. Douglas will become vice presi-
dent-finance of General Telephone & Elec-
tronics Corp., New York, N. Y., succeeding
Thomas A. Bovd, retiring Nov. 1. Robert J.
Gressens will succeed Mr. Douglas as presi-
dent of Kenkurt Electric Co., Inc., San
Carlos, Calif., a subsidiary of GT&E.

Parkman Sayward, senior vice president-
marketing and sales, Slick Airways Div. of
The Slick Corp., with headquarters at San
Francisco International Airport.

John H. Thomas, vice president-research
and development, Dwens-(gurnin Fiberglas
Corp., Toledo, Ohio. William H. Curtiss,
Jr., succeeds Mr. Thomas as vice president
and general manaér:r of the company's Pa-
cific Coast Div., Santa Clara, Calif.

Texas Instruments, Inc., Dallas, Tex., has
announced the following appointments: Vice
President Fred Bucy, in charge of the Ap-

aratus  Div., succeeding Vice President

. J. Wissemann, who will manage corpo-
rate research and ﬂﬂginearing. Mr. Wisse-
mann succeeds Vice President R. W, Olson,
now head of a newly created Special Proj-
ccts Ofhce,

Maj. Gen. Paul A, Gavan (USA, ret),
director of Regional Activities for the Assn.
of the United States Armv,

Col. Albert J. Wetzel, USAF, formerly
assistant for policy, deputy chief of stafi—
systems and logistics, now executive secre-
tary for the Air Council.

(Continued on page 109)

INDUSTRY

»Space Technology Laboratories is performing a detailed study of problems
associated with a lunar exploration mission involving the launch of a pair of

vehicles—one manned and the other containing cargo—directly to the moon.
The mission under study calls for the man to return directly to the earth,

The study—a four-month effort being conducted for Marshall Space Flight
Center—contemplates an operational period of 1969-73 for stage desi%'ns
adaptable for multiple use in direct-flight pairs boosted by Saturn 5 vehicles.

OBSERVER

» McDonnell Aircraft Corp. is preparing for a new round of major subcon-
tract awards in its F-4 Phantom production program. The company has
been asked by the government to seek subcontracting sources in Canada, in
line with the Administration’s desire to bolster U. S.-Canadian relations.

» Data from Tiros weather satellites, hitherto of little value in severe thun-
derstorm and tornado forecasting because of delays in relaving it to the
Weather Bureau's severe storm forecast unit at Kansas City, will be available
on direct readout through installation of new equipment being completed
this week. Height of the tornado season is in the spring, but some severe
storm activity can still be expected this year.

» USAF’s Electronic Systems Div. has launched a program to develop re-
quirements for a space command and control system. Initial work will be

conducted by The Mitre Corp., Bedford, Mass.

> NASA’s Manned Spacecraft Center will sponsor a six-month studyv of the
characteristics of an advanced high-gain, deep-space antenna to be used on
manned space vehicles. Apollo would probably be the first application. In-
dustry bidders will submit proposals by Aug. 22 for the studv, which cen-
templates a steerable antenna to operate in the 2.1 to 2.3 kme. range with at
least 35-db. gain. Erectable or inflatable types are being considered.

» Naval Ordnance Test Station, China Lake, Calif., has demonstrated the
feasibility of a magnetohydrodynamic generator, using a liquid-fucled rocket
engine exhaust measured at Mach 2.3 as the working fluid. Seven successful
test firings have indicated that the generator offers dehnite advantages over
subsonic types. The small rocket burned gaseous oxygen and methyl aleohol.
Cesium carbonate seed material was dissolved in alcohol before firing.

» USAF Space Svstems Div. is expected within the next month to request
proposals for parallel competitive studies of a standardized space guidance
system applicable to a wide range of possible future Air Force Space vehicles.
The svstem—essentially an inertial guidance tvpe capable of accepting updat-
ing inputs from radar, star tracking, horizon, earth center and planetary
sensors—may first be applied in some of the more complex missions planned
for the Titan 3 (AW June 17, p. 23). Companies which probably will com-
pete for the studies include AC Spark Plug, IBM, Honeywell and Space
Technology Laboratones.

» Rome Air Development Center is seeking qualified sources to design and
build a stacked array of semiconductor-type lasers. This is one of several
programs which are attempting to overcome the limited output power levels
of present lasers by combining the outputs of many devices.

® Industry will submit bids to Jet Propulsion Laboratory by Aug. 23 for a
study of the effects of preflight sterilization and long-term exposure to hard
vacuum on parachute systems to be used in deceleration of soft-landing pay-
loads at the end of a planetary flight lasting up to 500 days.

» Manned Spacecraft Center is expected shortly to request proposals for the
personal life support system to be worn by Gemini crewmen during extra-
vehicular activity. The portable system envisioned by the NASA center
would be strapped on the back or leg of the crew member just prior to leav-
ing the spacecraft. The system would include its own backup provisions, The
mﬁy connection between the astronaut and the capsule would be a tether
line and possibly a communications line.
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WE JUST INVENTED THE WHEEL, AGAIN . . . Wheels are the most popular locomotion
mechanism on earth today. How about on the moon? Considering the harsh lunar environ-
ment, the unknown characteristics of its terrain and the questionable soil strength, are
wheels also suitable for locomotion on its surface? Bendix engineers are seeking the answer.
As part of the company sponsored Lunar Roving Vehicle Program, Bendix has developed
several lunar wheel configurations with such desired characteristics as reliability, efficient
traction on a wide range of soil conditions, quick damping reaction and negotiability over and
around obstacles—all at minimum weight. If you are an engineer or scientist in the space
technologies, and would like to join this team for greater personal recognition and oppor-

tunity, please contact our Personnel Director, Bendix Systems Division, Ann Arbor, Michigan.
An equal opportunity employer.

WHERE IDEAS
UNLOCK
THE FUTURE

Bendix Systems Division

Test Ban Tremors

Comsat Corp. vs. FCC

DDRE Shifts Continue

5 TFX=VAX

Washington Roundup

Nuclear treaty tremors will be set off in the Senate this week when Dr. Edward
Teller tells the Senate Preparedness Investigations Subcommittee in closed session his
own fears about banning tests in the atmosphere, outer space and under water. Dr.
Teller long has favored continued development of nuclear weapons and was the leading
backer of the hvdrogen bomb.

But Dr. Teller's reservations and Senatorial fears about Russia cheating under the
ban are not considered enongh to prevent approval of the treaty. Senate Democrabic
and Republican leaders have decided to press for a favorable vote atter an mtensive
examination of the document.

Key witnesses in the view of such apprehensive Senators as Henry M. Jackson and
Jacob K. Javits are members of the Joint Chiefs of Staff. If these leaders testify the
treaty involves no real militarv risk, then the Senators feel they can go along with it n
good conscience.

Official forum for the treaty is the Senate Foreign Relations Committee. Chairman
J. W. Fulbright has invited Senators on the armed services and the joint atonuc energy
committees to participate in the hearings. Preparedness subcommittee considers ats
examination of the treaty as just part of continuing hearings on national sccurity.

Lead-off witness before the Senate Foreign Relations Committee will be Seeretary
of State Dean Rusk. e will be followed by Defense Secretary Robert 5. E'Icﬂunfnm
and the joint chicfs. Senators will questions these and other witnesses closely on U. S,

capability for detecting nuclear explosions (AW Aug. 5, p. 27).

Communications Satellite Corp. eschewed the usual burcaucratic niceties and
bluntly told the Federal Communications Commission to mind its own business instead
of trving to hurry the corporation into offering stock to the public. It was the hrst

public clash between the two groups.,

Leo D. Welch, corporation chairman, wrote the FCC last week that the stock
would not be issued until the corporation was good and ready—"not later than the carly
part of 1964.” He argued that the u:nr?::-mtimn should not offer stock until after enough
information was developed to inform the investing public about the risks involved.

“Studies relevant to such factors as booster reliability, satellite liftime, multiple
launch capability, satellite power, satellite stabilization and ground station conhgura-
tion arc of major importance in projecting the economics of any such system, and we
are engaging in such studies,” Weleh wrote the FCC. Results of these studies will
be given to potential investors.

FCC fears that delaying the public stock sale will result in the temporary b-n;!rf] of
directors making fundamental decisions without approval of future stockholders. FCC
Chairman E. William Henry expressed these fears in a letter to Welch July 24, and
also directed how a $600,000 loan to the corporation should be spent.  Welch replied
that such mstructions were “an invasion of the managerial functions of the corporation,”
adding that additional clashes might be avoided through discussion.

Big turnover of kev personnel in the office ot detense research and engineering is
continning, These are the latest changes: Lt. Gen. William ], Ely, formerly of Army
Materiel Command, has replaced Rear Adm. Charles B. Martell as deputy director for
administration and munazement.  Adm. Martell now commands the Sccond Fleet at
Norfolk. Ronald M. Murrav, formerly manager of mternational programs for Hughes
Adrcraft’s Acronantical Svstems Div,, has replaced Arthur Robinson as assistant director
for DDRE's international programs. Robinson has returned to General Electrie’s
Missile and Space Div.  James W. Roach, former marketing manager for IYairchild
Stratos” Aircraft Missiles Div,, has replaced Robert Tucker as assistant director for
engineering management.  Tucker has joined the Northrop Corp. Damel J. Fink,
former vice president of Allied Rescarch Associates, has replaced B. P. Holmes as assist-
ant director for defense systems.

Air Force is asking Congress for $2.8 million in construction tunds for Fiscal 1964 to
improve its facilities at Cape Canaveral. One of the four facilities songht is a 15,600-sq.
ft. bioastronautics operational support unit to replace two blockhouses at the Cape which
must be vacated soon because of their nearness to new launch sites.

Boeing has submitted a design for the VAX attack aircraft which Pentagon wags
have dubbed the F-55.5 because it is a half-size version of the company’s losing proposal
for the F-111 (TFX) tactical hghter.

—Washington Staft
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Navy Evaluates Light Attack Aircraft Bids

VAL is among several issues to be decided.

COIN,

Phantom 2, F-111 differences are to be arbitrated.

By Larry Booda

Washington—Evaluation of proposals submitted for the Navy's interim
light attack aircraft (VAL), which begins Aug. 12, will mark the beginning
of a period when high Defense Dept. officials must resolve long-standing
questions concerning the light counter-insurgency (COIN) aircraft, low-
altitude attack missions and a future interceptor aircraft.

Differences on tactical and hghter aircraft missions and configurations
between the Air Force and Navy and between the defense sceretary's office
(OSD) and both services will be subjected to arbitration after more than

two vears of analyses by the services,

With the VAL question resolved,
the Navy will proceed next with the
COIN program, which has been stalled
since late %nst vear (AW Dec. 10, p.
26). One of the toughest OSD deci-
sions will be to bring the two services
together on low-altitude mission pro-
files for the McDonnell F-4B and C
and General Dynamics F-111A and B
(TT'X) aircraft. The Air Force will be
directed to use a version of the F-111
as 1ts future interceptor.

VAX Delay

A victim of the actions will be the
VAX (heavier than air, attack, experi-
mental) aireraft, which was expected to
be developed for use in the same time
period as the =111, and which would
fill the close troop support requirements
between the COIN and the F-111. In-
troduction of the VAL will delay the
VAX indchnitely,

When the Navv saw that its desire
for the VAX would not be fulfilled in
the near future, it sought other wavs to
gain a light attack aireraft that would
improve on the job now being done by
the Douglas A-4 Skvhawk serices,

The VAL was the result. The pro-
posals called for using existing airframes

in the Navy inventory and modifving
them to take powerplants that would
increase pavload or endurance, unless a
company could do it in some other way.
These ideas met the cost-effectiveness
criteria of OSD,

Proposals have been submitted by
four companies: Chance Vought, North
American, Douglas and  Grumman.
Douglas proposes to modify the A-4 by
installing a turbofan powerplant, This
would necessitate  considerable alter-
ations to the fuselage, because a turbo-
fan is considerably larger than the Pratt
& Whitney J52 and the Curtiss-Wright
J63 axial flow turbojets now installed
i the A-4. This modified A-4 would
have significantly increased range and
endurance.

Chance Vought has proposed modi-
fving its I-8A Crusader hghter for de-
livery of conventional armament. North
American would like to use the F-
Fury series, which superficially resemble
the F-86 Sabre serics fighters and are
powered by the Curtiss-Wright 65
axial fow turbojet. Fusclage changes
also would be neeessary to  accoms-
modate a turhofan engine,

I-'.‘-_‘::]'HIII'II]'ILH'I has ]'.lﬂll:ll:]-"'-'l'.'{] ll':ni“f_; its
existing A-6A Intruder airframe and 352

Contractor Evaluation Approved

Wiashington—Defense Dept.’s new contractor performance evalwation  program,
intended to provide a permanent report on past performance for all major develop-
ment programs to help in sclecting contractors for major new programs, has been
approved by Deputy Seeretary of Defense Roswell Gilpatric and will be made public

shortly,

Dpﬂrdtiﬂll of the contractor evaluation svstem will be essentially as described in
Aviation Week & Space Technology (Apr. 15, p. 32). The approved procedure
will, however, place increased emphasis on the use of factual data by the project
officer to support his appraisal of contractor performance. Another chinge from
the original plan is that the contracting officer can defer the first evalnation report
for up to one vear after the program begins rather than the report being required six

months after initiation,

The new procedure is expected to be applied retroactively to existing large
development programs, except those in which more than 507% of the authorized
funding and allocated time already have been spent.
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engines, but would climinate the com-
plex electronics equipment needed for
the all-weather, low-level, long-distance
attack mission,

The companies were encouraged to
make use of the Pratt & Whitnev TF-
30 powerplant if a turbofan is used.

In requesting permission to go ahead
with the VAL, the Navv based its cost-
cftectiveness argument on the conten-
tion that a larger number of lower-cost
aircraft would be more cffective in de-
livering conventional bombs, rockets,
napalm and other armament. Surface-
to-air missiles, the Navy reasoning goes,
are limited in the number of aircraft
thev can knock down. Attrition per-
centage would be less with a larger
number of aircraft. In addition. more
aircraft could deliver a greater variety
of armament to a greater number of
targets.

COIN Proposals

Requests for proposals (RFPs) for
the COIN aircraft are expected to be
mailed to industry by the Navv's Bu-
rean of Weapons (BuWeps) carlv nest
month. The program had heen stalled
because BuWeps wanted to follow 2
slower, more thorough procedure in de-
veloping the aircraft than had been
suggested by OSD last vear. BuWeps
took action only after Dr. James 11,
Wakelin, Jr., assistant sccretary of the
Navy for research and dev E1upmr.nt be-
came directly interested in the project
when the delav was called to his atten-
tion. BuWeps will develop the aircraft
for the Marine Corps, Armv and for-
eign awd programs.

The COIN RFP will call for study
proposals, rather than programs leading
directly  to  prototvpe  development.
These proposals will be cvaluated to
determine what the development pro-
gram will be, The original idea was that
three prototvpes would he bnilt, one or
more of them eonstructed of glass fiber.

Even before the program had heen
oficially  announced. PBuWeps  was
Hnmkd 1I.‘i.I{'|1 qI'E-LﬂL'H anil ]}mnrn.ﬂ-, fmm
almost every scgment of tlie airframe
and propulsion industries, This is ex-
pected to result in a wide vanicte of
proposals, Basically, the RI'P is cx-
pected to call for an upper weight Bimit
of 5.000 1b. and turbine power. The
origimal power limit was a total of 1,100
hp., without the number of engines he-

ing specified. This is expected to remain
unchanged.

Air Foree and Navv have differed on
how a low-level attack mission should
be flown against relatively heavilv de-
fended I:lrfrt.h ever since the onginal
Air Force TFX was changed into the
bi-service F-111. The Air Force would
like to approach a target at supcrsonic
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speeds at about 500 ft, for 200 mi, or
more. IFlying at Mach 1.2 for 15 min.
at low altitudes would require a tre-
mendous amount of extra fuel. The
F-111A Air Force version would be a
bigger aircraft with an intercontinental
ferrving range. The extra ferry fuel
would provide the low-altitude super-
sonic capability.

The F-111B Navy version, however,
i5 4 smaller aircraft and could perform
the low-alhitude mission only by sacr-
ficing considerable range or payload.
The Navy believes that missions can be
flown at high subsonic speeds at about
100 ft, safely,

Simce both services will use the F-4B
and C in the near future, the F-111
argument has spilled over into use of
this aircraft, and if the VAX ever 13
developed, the same issue will influence
its configuration.

Since the two services are diametri-
cally opposed, OSD will have to dictate
what it feels the mission profile should
be.

At one time, USAF Air Defense
Command had a requirement for a
Mach 3 interceptor for continental air
defense use. It was called the F-108,
but was canceled. Now it has revived
its requirement, preferring that a new
aircraft be developed.

Defense Climate

But this requirement has run into a
defense climate that has dictated fewer
weapon systems because of their higher
cost. OSD officials have indicated that
the F-111B aircraft could fulfll this
mission.

The F-111B is the smaller, lighter
aircraft with small, hard tires. The
F-111A 15 larger and will have large
wheels and tires for operations from
rough felds. By removing the tactical
mission features from the F-111B, an
interceptor configuration that could de-
strov any enemy bombers of the foresee-
able future is possible, according to the
OSD ofhcials.

So far, the Air Force has shown no
desire to obtain a smaller, cheaper air-
craft to perform the close support role.
[ts doctrine maintains that the aircraft
must operate from helds some distance
hack of the action area, rcaching places
where help 15 needed wath et speed
and shifting to other areas when needed.
It also maintains that interdiction and
reconnaissance far behind enemy lines
is important and cannot be performed
by a smaller aircratt.

This doctrine could be changed by
Project Forecast, which 15 now ex-
amining the entire spectrum of Air
Force missions (AW Apr. 5, p. 25). As
it now stands, there 1s a gap n close
support which the Army is anxious to
hll with its own aviabion. Meanwhile,
the Navy and Marine Corps are mect-
ing their own needs in this area.
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| Los Angeles—The frst static firing of a Dnuglns S-4 flight vehicle configuration
 was cut short Aug. 5 when instrumentation indicated the presence of fire in
| engine plumbing. Originally scheduled for a full-duration run of 7 min., the test

firing was terminated deliberately by the test conductor at 1:36 min. Firing was

conducted at the Douglas Aircraft test facilities at Sacramento, Calif,

Inspection later revealed no damage to either the stand or the stage itself. Source
of fire indication was being investigated, but early indications were that the problem
may have been in the instrumentation rather than stage functional components,
Preliminary evaluation of test results indicated successful performance of all systems

during the firing, which was a manufacturer’s test to qualify the stage for flight.
The S-4, second stage of the NASA Saturn 1 space wvehicle, is powered by six
Pratt & Whitney RL-10 engines. Expected thrust of 90,000 Ib. was developed by

the engines prior to firing termination.

The 5-4 involved in the most recent firing is the fifth 5-4 to be test-hred. The

four previous stages were not flight conhgurations. Successful full-durabion stahic
tests of earlier configurations are reported to have established basic design integrity.
u Plans for future tests of the flight vehicle will not be made until after test data
* of the curtailed firing has been fully evaluated.

Senate Is Expected to Approve
$5.5-Billion NASA Authorization

By Alfred P. Alibrando

Washington—Senate was expected to
vote approval late last week of the 55.5-
billion U. S. space agency budget
authorization for Fiscal 1964 recom-
mended by the Senate Space Com-
mittee, which restored $307 million of
the $508 million cut by the House
from the agency's ;lutlmri.r.itiun request
(AW July h p. 29: July 22, p. 323).

The Senate committee’s restorations
gave a lift to National Aeronautics and
Spn:f, Administration officials who had
complained that the reductions recom-
mended by the House committec
would cither slow down the manned
space  flight program or practically

eliminate all other programs if the
agency sought to maintain the Gemim

and Apollo development pace despite

the cuts.
NASA's budget is still a long way

from final congressional approval, which
is not expected until late August or
earlv.  September,  Meanwhile,  the
agency is permitted under a congres-
sional resolution to continue 1ts pro-
grams at the Fiscal 1963 funding level
of $3.67 billion.

These are the legislative steps
through which the NASA budget must
pass:
¢ Resolution of the differences i the
House and Senate authonization bills by
a joint conference committee.

e Adoption of the conference report by
the House and Senate.

e Consideration of the NASA budget
by the Senate and Housc Appropria-
tions Commuttees.

® Senate and House approval of the ap-
propriations legislation,
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Most perilous step from NASA's
standpoint is  consideration by the
House  Appropnations Committee,
whose chairman, Clarence Cannon (D .-
Mo.), has indicated he feels the NASA
budget can stand a sizable cut.

The NASA authonzation bill was
approved by a vote of 334-57 in the
House on Aug. 1. One of the issues in
the debate that preceded the vote was
the authorization of funds for a new
§50-million electronics center in the
Boston area,

Rep. John Wydler (R-N.Y.), a
member of the House space commuttee,
offered an amendment that would have
prohibited the appropriation of any
funds for the center until further justifi-
cation by NASA to Congress next vear,

House Committee Cut

The House committee carlier had cut
the authornization for start of work on
the center from the 5% million re-
quested by NASA to $3.9 million and
stipulated that the agency would have
to provide a more complete justification
for the project. The louse rejected
Rep. Wydler's amendment, 111 to 64,
and the approved bill contained the
$3.9-million item,

Senate Space Committee hrst voted
Julv 25 to climinate all funds for the
Electronics Rescarch Center. Then, on
Aug. 1, the committee reversed its
earlier decision and restored the enbire
S5-million item (AW Aug. 5, p. 25).
Committee members rejected  sugges-
tions that the influence of the Ken-
nedys changed their decision on the
proposed Massachusetts facil Lty

The accompanying table shows what
has happencd to the funding in major
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Status of Fiscal 1964 NASA Authorization

Research and Development:

(in thousands of dollars)

NASA Request

Manned spacecraft system . ................... 1,556,600
Launch vehicle and propulsion system... . . . . . .. 1,168,500
Aerospace medicine, . . .. ..................... 16,700
Integration and checkout. . ... .............. ... 153,000
Systems engineering. . ........................ 37,000
Meteorological satellites . 63,700
Communications ﬂlialllfas : 51,100
Advanced applications satellites. . . ... .. . 1,000
Industrial applications . . .. ............... ... .. 3,500
Geophysics and astronomy. . ... .. . .. 194,400
Lunar and planetary axplnrufian .............. : 322,600
Bioscience. 35,200
Launch vuhu:ln dwulnpmani Sz 130,700
Facility, training and research grnnli. . 55,000
Space vehicle systems . . 61,962
Electronicsystems. ... ... ... ... ... . ... ... 30,362
Human factor systems . . .. . . ................. : 18,200
Nuclear-electric systems . . . o E I ——— 68,768
Muclearrockets. . .. . ... .. . . . ... . . ..... ..... 96,687
Chemical propulsion. .. 22,497
A O 16,524
RTINS - v v 6t e R R T 16,200
Tracking and data acquisition. .. ... ..... ... ... 231,500
L e B R R G R R T 4,351,700
Administrative operations . . .. ... ... ............ 560,300
Construction of facilities:

Ames Research Center. . .. ... ... ....... ...... 13,076
Flight Research Center. . . . .. .. 4,081
Goddard Space Flight Center. ... ... ... . .. . . .. 20,932
Jet Propulsion Laboratory . . ... ... ... ....... ; 7,000
Langley Research Center. .. . ..... .. .. ........ ; 9,768
Launch Operations Center. .. . . .. ... .. .. ..., 312,855
Lewis Research Center. . . . .. ...... ... .. ... ... 25,835
Manned Spacecraft Center. . .. . ... ... . ... ... .. . 37,736
Marshall Space Flight Center. . . . . .. . ... .. . .. 38,496
Michoud Plant. . . . ... ... ... . ... ... 0. ... . 10,003
Mississippi Test Facility. . . ... ... .. ... ... ... 111,690
Nuclear Rocket Development Station. . .. . ... .. : 20,490
Various lecations . . ... ... ... . .. .. . ... . ... 176,038
Wallops Station. . . ... . ... ... ... ... ..... ..., ; 2,000
Facility planning and design. .. 10,000
TOTAL, construction of facilities.. . . 800,000
GRAND TOTAL. . 5,712,000

program areas. Some important projects
within the programs, for which funds
were restored include:

e Apollo spacecraft development—Sen-
ate Space Committee restored all of the
5120 million cut by the House from
NASA's $§1.2-billion request.

® M-1 engine—515 million of the $30
million cut by the House was restored.
® Surveyor Orbiter—Senate committee
restored the $28.2-million Surveyor
Orbiter program which had been climi-
nated entirely by the House.

® Mississippi Test Facility—Senate com-
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mittee restored all of the S3.5 million
cut from funds requested far constrae-
tion of an S-1C test stand, all of the
1.5 million cut from funding for an
S-2 stage static test facility, lnu:l all of
the $4.5-million 1louse reduction in
funding for work on an 1°-] test stand,
® Lunar excursion module test facility—
53 million was restored by the Senate
committee to funds requested for a test
lacility at White Sands Missile Range.
e Launch Complex 39-515 million “of
the 525 million requested for work on
Saturn 5 launch facilitics was restored,

Senate
House Commiltee
Approved Approved
1,436,600 1,556,600
1,138,500 1,153,500
11,000 11,000
125,000 140,000
37,000 37,000
63,700 63,700
42 175 44 175
0 0
3,500 3,500
190,400 194,400
254,400 282,600
21,200 21,200
127,700 127,700
30,600 50,000
53,462 53,462
30,362 30,362
13,200 13,200
68,768 68,768
91,687 96,687
24,497 24,497
16,524 16,524
16,200 16,200
216,700 220,200
4,013,175 4,225 275
508,185 539,185
11,044 11,044
0 1,157
17,032 20,332
2,998 2,998
8,204 8,204
279 ,.677 300,316
18,634 18,634
35,102 35,102
28,980 28, 980
8,688 8,688
92,696 102,196
15,650 15,650
148,653 168,253
0 505
15,000 25,000
682,359 747,060
5,203,719 5,511,520

along with $2.8 million for a central in-
strumentation facility and $855,000 for
an optical and clectronic component
:ntnluug facility at Canaveral.

:‘lpn]ln I:r'IL'ng ships—Scnate  com-
mittce recommended S89 million of
the S90 million NASA asked for three
tracking ships, as opposed to 580 mil-
lion ml‘{d bv the House.
® Meteorological Systems Laboratory—
Restored the $2.5 million for this God-
dard Space Flight Center facility, which
had been eliminated cntirely by the
House. '
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Zuckert TFX ‘Rough Judgment’ Charged

By Donald E. Fink

Washington—Sen. John L. McClel-
lan (D.-Ark.) last week accused Air
Force Secretary Eugene M. Zuckert of
using the same “absolutely rough judg-
ments” the Defense Secretary Robert
S. McNamara uvsed in selecting General
Dynamics over the Boeing Co, for the
F-111 (TFX) tactical fighter contract
award (AW May 6, p. 24).

Sen, McClellan madn the charge dur-
ing the continuing probe of the F-111
award by the Senate Permanent Investi-
gations Subcommittee. Contending that
Zuckert should have further investi-
gated the difference in the two com-
panies’ cost proposals (AW Aug. 5,
p. 38), McClellan said the only docu-
ment Zuckert had to show was a cost
comparison memorandum prepared Nov.
17, 1962, by James E, Williams, Jr.,
assistant to Deputy Assistant Secretary
of the Air Force,

McClellan asked Zuckert if he had
any other documents or calculations,
that were made after that date, on the
cost differential between the two pro-
posals.

Zuckert said he had no other calcula-
tions, “but on the other hand, 1 did
analyze the evidence with such people
as Dr, Charvk . . . and the Secretary of
Defense. . . .”

“That is the rough judgment I am
talking about,” McClellan said, He
then asked Zuckert if he prepared any
charts analyzing the effect the lower
wage rate in the Boeing’s Wichita, Kan,,
area would have on lowering their cost
estimates.

“Have vou any charts or anything
where vou made the calculations along
those lines to satisfy yourself?” Me-
Clellan asked.

Zuckert replied that he “didn’t have
to have calculations to weigh it."”

He added that he “had what in mv
opinion were adequate discussions with
Secretary McNamara, Williams (and
others) to confirm my own impression
of the cost proposals.”

Zuckert said it “was quite clear that
Boeing had used bomber expernience,
B-47 and B-52, as the basis for its cost
estimates.”

In his report, Williams said Boeing
cut their man-hour estimates by 30%
for the manufacturing effort, because
their man-hours-per-pound  averages
achieved on the B-52 were 12.4 as op-
pnscd to an industry average for 19.5.

“In their opinion, since they beat the
bomber average (by about 30%), they
can beat the industry average of 26 for
fighters by about 30%, (so) they chose
a factor of 20 (for the F-111)," Wil-
liams said. He added in the report that

he “cannot agree with this rationale,
(because) the Boeing experience on
bombers is not directly translatable to
production of fighters.”

Zuckert said Boeing’s manufacturing
man-hours were less per pound than for
any modern fighter, “and even the P-38
and the P-47 of World War 2 fame.”

Zuckert added that the fourth eval-
nation briehng and the brichng sum-
mary also gave indications of the cost
differential and concluded “I don't
want to leave the shghtest impression
that the matter did not get my most
serious attention and consideration.”

Earlier, Zuckert had challenged infor-
mation presented by Thomas A. Nun-
nally, a General ﬂcmuntmg Office ac-
countant on loan to the subcommittee,
which purported to show that Boeing's
lower proposal costs—listed as $416,105
below General Dynamics—were due pri-
marily to the lower wage rate in the
Wichita, Kan., area.

Nunnally said a 72-cent difference
between rates in Boeing's Wichita,
Kan., area and General Dynamics” Ft.
Worth, Tex., area permitted Boeing to
quote labor costs $261,922.000 lower
than General Dynamics.

Zuckert then pointed out that Boeing
had estimated it would take 45,905,000
fewer man-hours in its proposal and
that this would account for $161,579.-
000 of the labor difference. A low esti-
mate of the labor required to produce

the F-111 throughout its full produc-
tion run was one of the r:'xt:mt:nl;s
Zuckert considered unrealistic in Boe-
ing's proposal.

Zuckert further insisted that about
$229 million of a $351,499,000 advan-
tage credited to Boeing for lower over-
head costs also was due to the lower
number of man-hours in their proposal.

He also challenged the $274,036,000
hgure which the subcommittee said
represented Boeing's higher matenal
and other costs. Zuckert said the mate-
rial costs “are a very minor percentage
of this material and other costs.”
Zuckert also said “a good part” of Boe-
ing's $30.6 million lower profit was
“attributable to the difference in the
estimates of the diffculty of doing the
job.”

Zuckert said that most of the 5416
million difference could be attributed
to the different number of hours,
‘without taking into account the labor
rate at all. In other words, if it actu-
ally turned out that the Boeing Co.
used 94 million man-hours, or whatever
the General Dynamics figure is, the
price for the job would be about the
same as General Dynamics pmpmed

Nunnally said it was possible to “in-
terpret it that w ay . but I prefer not
to do it that way.”

The Williams memorandum, which
Chairman McClellan said was Zuckert’s
sole document comparing the difference

TFX Prototype Contest Idea Revived

Washington—Cuestion of conducting an F-111 (TFX) prototype competition

between Boeing and General Dynamics was raised again last week during Senate
hearings on award of the contract to General Dynamics,

Sen. John L. McClellan (D.-Ark.) asked Air Force Secretary Engene M. Zuckert if
he had given any recent consideration to having “the two companies build proto-
types and have them tested and then buy the plane that is best.”

Zuckert avoided taking a firm stand on the issue, saying that he had only tenta-
tive views on the value of such a competition. He said he was not “opposed to
the idea entirely,” but cautioned that it could mean delays, since in the F-111

| development program is still under way.

with it.

program, preparations for production are scheduled to begin while the research and

Boeing earlier had said they could build two prototypes for $105 million (AW
May 6, p. 24), but Defense Dept. ofhcials rejected the idea, as did General Dynamics
(AW May 13, p. 27). Sen. Karl E. Mundt (R.-5. D.) said last week, however, that
some thought is being given in Congress to appropriating up to $400 million to
permit the two companies to build four prototypes each for a competition.

McClellan cited an Air Force-sponsored Rand Corp. study, which concluded
that “the expedited prototype approach should be more widely applied to aircraft
development programs™ (AW June 10, p. 135), and asked Zuckert if he agreed

Zuckert said there are advantages to the prototype approach, but added that it
still will not determine quickly which is the better airplane. “You don’t learn about

a weapons system until you have used it,” he said.

He added that there was not time for a prototype competition, because General
Dynamics was seven months into the research and development program and would
have to “start gearing for production with Fiscal 1965 funds™ to meet the tight deliv-
ery date.
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between the two companies’ cost pro-
posals in the period shortly before the
contract award, was inserted in the sub-
committee hearing record.

In the report, Williams said “nego-
tiations with both contractors would re-
sult in a lower contract price with
Boeing,” but he recommended against
conducting such negotiations, because
he couldn’t agree with some of the
reasoning used in the Boeing proposal.
He listed these five reasons for Boeing's
lower cost proposal:

e Negotiations would start at a lower
level.

¢ Boeing can spread their overhead on
a larger base.

e The hourly rates at Wichita are sig-
nificantly lower,

e Proposed Boeing tooling, even in the
RDT&E (research, development, test-
ing and evaluation) phase is simply
tooling designed for large quantity pro-
duction.

e Boeing's  past rformance, even
though it is not for fghter aircraft,
shows they can best the industry man-
hour averages. This fact plus the com-
pany's desire to support this reputation
will contribute to a lower price.

Williams added that “although the
contract price with Boeing would be
lower, it would not be suffhiciently low
enough to warrant using price as the
sole determinant in awarding the con-
tract. The only way to prove that one
contractor price would be lower than
the other would be to negotiate with
both companies, and this is not recom-
mended.”

Zuckert pointed out that Williams
said the “prices proposed by the con-
tractors are just that—proposals or a
starting point for negotiating a contract

rice.” He said Williams cited “his
FEﬂIil'lg that the Air Force's estimate
represents a much more realistic esti-
mate of what the proposed program will
cost.”

The reference to Air Force cost esti-
mates prompted Jerome 5. Adlerman,
general counsel for the subcommittee,
to ask Zuckert if “you and vour ofhce
have used the Air Force estimates on
which to base a judgment as to the
validity of the cost estimates of both
Boeing and General Dynamics.”

Zuckert replied that in earlier tesh-
mony he had spelled out “the purposes
for which 1 used the Air Force cost
standards, and I did rely on them as a
step in the judgment-making process,
about the realism of the cost proposals
made by the contractors.”

Zuckert had been asked at that time
it he agreed with McNamara's state-
ment that the Air Force hgures were
so “unreliable” that he could not use
them in making a final decision on
award of the contract, and therefore
had to make a “rough judgment.”

Zuckert replied that he used the hg-

30

ures for “two of the three” major steps
involved in the final decision, and there-
fore the figures were of some use to him.

Adlerman said this appeared contrary
to him “to the position that Secretary
MecNamara took . . . when he stated
these could not be used at the secre-
tarial level, (because) thev were con-
sidered too unreliable.”

Zuckert said that during the earlier
exchange he had attempted to mterpret
what the secretary meant—that the fg-
ures perhaps were unreliable for the final
decision process, but nevertheless of
some value in decisions leading up to
this—(but) “I didn’t disagree with Sec-
retary McNamara.”

Zuckert also was asked about the
past performance records of the two
contractors and whether General Dy-

namics’ history of 4.8% over-runs, ac-
cording to subcommittee fgures, and
Boeing’s 2.6% under-runs on contract
costs were considered significant.

The secretary replied that “this
problem of over-run/under-run 1s one
of the toughest in the business” and
that “if you accept Mr. Nunnally's
figures . . . I still say that qualitatively
you don't know anything” because they
are not significant.

The charts had no merit in showing
which contractor did the better job,
because General Dynamics’ work on
the B-58 was “many times more diff-
cult” than Boeing's work on the B-52,
Zuckert said. The B-58 was the frst
supersonic bomber and made tremend-
ous advances in the state-of-the-art, he
said,

Merritt Island Telephone Award
To Be Reserved for Southern Bell

Cape Canaveral—National Aeronau-
tics and Space Administration last week
returned the unopened bids of 10 firms
vying for the communications svstem
on the agency's Merritt Island Launch
Arca (MILA) and announced that the
rewritten bid request would reserve the
business telephone portion of the con-
tract for Southem Bell Telephone Co.

Southern Bell and its parent organi-
zation, American Telephone and Tele-
graph Co., objected to NASA's launch
operations center here and NASA
headquarters, Washington, D. C., re-
spectively, that the local common car-
rier was qualified to handle the com-
mercial telephone part of the contract
under established rates. Through the
successful svstem contractor, NASA had
planned to purchase, install, operate
and maintain its own phone system and
to connect with the carrier’s trunk-lines
on the Florida mainland. This arrange-
ment is common to all Defense Dept.
bases and installations and has been
agreed to by carriers in the interest of
national defense,

Telephone companies argued that
NASA, as a civihan agency, could not
justify this defense-tvpe of installation.
At stake, in the opinion of some ob-
servers, was not so much an insistence
on a technicality as it was a fear on
the part of the carriers that NASA's
MILA facility might set a precedent for
other non-defense government agencies
and, eventually, private concerns to de-
velop their own systems. Installation
charges and equipment lease fees—a
significant share of carners’ income—
would be denied to the telephone
companies if users began buying phones
from sources other than the manufac-
turing arms of the carners, such as
Western Electric, and installing the
equipment themselves.

ATE&T also was said to have made the
point, in pleading Southern Bell's case,
that clarity of long-distance calls neces-
sitated compatible equipment at each
end of the line, as well as in the circuits
in between. One NASA ofhcial said that
neither he nor other NASA personnel
who participated in the two-month long
discussions with the carners construcd
this as advance notice that the space
agency could expect little assistance
from the Bell System if it went ahead
with its original plan, nstalled its own
equipment, and difhculties later devel-
oped. But another NASA official said
the warning was mmplicit in the car-
riers’ mere mention of the point.

NASA agreed to let Southem Bell
handle all conventional adminmistrative
telephones on MILA, including their
installation, operation and maintenance.
The agency did, however, insist on re-
taining the right to install and control
all telephones in mission-sensitive or
critical areas, such as the launch control
center for Saturn 5-Apollo. The car-
riers yielded to NASA on this issue and
so the successful communications con-
tractor will be responsible for approxi-
mately 500 of the 3,000 telephones to
be installed initially next year in the
Merritt Island area,

Rewritten bid requests are expected
to be reissued again this week. Firms
receiving the new requests will have
21 days in which to resubmit their bids.
Contract will cover all cable-plant and
radio-frequency transmissions in the
Merritt Island Launch Area. This will
include all data, switching, microwave,
video, voice, timing, intercom and
countdown distribution systems, New
request also includes a section on mas-
ter planning support for future expan-
sion of the MILA communications
system,
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Titan 3 Transtage Firing Shown

First long-duration firing of an integrated USAF Titan 3 transtage propulsion system
involving multiple restarts took place recently in Sacramento, Calif. (AW July 29, p. 27).
The engine was stopped three times and restarted twice during the 284-sec. mun. Similar
test fring is shown below with steam exiting from the test stand at right. Inset photo
shows model of one of the twin engines that will power the transtage of the Titan 3.
Engines, which develop 8,000 lb. thrust each, are built by Aerojet-General. Tankage is
manufactured by Martin-Marietta Corp. Transtage is the third stage of the Titan 3A
and the fourth stage of the Titan 3C. Long-duration test was halted short of the planned

6-min. duration when a hot spot developed at the juncture of the injector and thrust
chamber.
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French Use Berenice
In Nose Cone Tests

French Berenice, four-stage solid propellant
rocket designed to evaluate proposed nose cone
configurations, both ablative and heat sink, for
an IRBM system (AW July 15, p. 34), is shown
in diagram (right) of its over-all confguration.
Note separation boost engines to aid stage
separation following firing of explosive bolts,
six for first-stape separation, and four each for
third and fourth stages. Ground-controlled
destruct system is located in second stage. Two
telemetry systems are carried. Final two stages
are ignited at about 34.mi. altitude during
descent to propel the nose cone to a Mach 12
re-entry test speed. Maximum altitude of tra-
jectory is about 170 mi. Nose cone designed by
Sud Aviation is shown on 7,400-1b. Berenice
vehicle (below, left) aboard its launcher on the
lles du Levant island chain near Toulon. With
first stage ignited (below, right), Berenice be-

gins 8.5-min. flight, traveling about 70 mi.

down the Mediterranean range. Berenice was
designed by Office National d'Etudes et de
Recherches Aerospatiales in collaboration with
the Socicte d'Etude de la Propulsion par
Reaction.
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Cape Contracts Total
More Than $60 Million

Cape Canaveral-More than $60 mil-
lion in construction contracts for Saturn
5-Apollo and Titan 3 facilities have been
awarded here by the Army Corps of En-
gincers for the Nationmal Acronautics
and Space Administration and USAT.

The joint firm of Paul Hardman,
Inc., and Morrison-Knudsen Co., Inc,,
last week reccived a 522.4-million con-
tract for construction of the USAF
Titan 3 vertical integration building and
solid motor assembly building (AW Apr.
8, p. 55), plus a connecting railroad
track and smaller support buildings.

Also last week, the joint firm of B. B.
McCormick & Sons, Inc., and Bailes-
Sev Contractors was awarded $2.4 mil-
lion to build 14 mi. of railroad track
within NASA's Merritt Island Launch
Area (MILA). Two spurs, onc from the
MILA industrial park and the other
from the vertical assembly building at
Saturn Launch Complex 39, will con-
nect with a rail line being built across
the Indian River onto Merritt Island by
the Florida East Coast Railway.

American Bridge Div. of U. §. Steel
has been selected to provide the steel
framework of the S524-ft-tall vertical
assembly building in which the three-
stage Saturn 5 and the three-module
Apollo spacecraft will be assembled and
checked out. The contract was valued
at $24.5 million.

Blount Bros. has received a contract
for $8 million to prepare the site of the
vertical assembly  building:  Gahagan
Dredging Corp. received $3.7 million

for ill and R. E. Clarson Construction
Co. received $1.8 million to construct
foundations for Saturn 5 launcher-
umbilical towers and to build a barge
unloading area near the vertical as-
sembly building.

Holmes to Raytheon

Washington—D. Brainerd Holmes, di-
rector of the U. S. space agency's multi-
billion dollar Gemini and Apollo man-
ned flight programs, will join the Ray-
theon Co., Lexington, Mass. on Oct. 1
as director and senior vice president
when he leaves the agency Sept. 15.

Holmes' resignation was first an-
nounced by James E. Webb, adminis-
trator of the National Aeronantics and
Space Administration, on June 12 (AW
June 17, p. 37). Although Webb's an-
nouncement said Holmes' departure was
part of a planned realignment following
the conclusion of Project Mercury, 1t
was known that the two had strong dis-
agreements over policy.

Raytheon said Holmes' appointment
wis one of several changes intended to
strengthen senior management.

German defense offhicials.

project.

data.

(AW July 29, p. 64).

West German Talks Point to Mutual R&D

Bonn=Mutual research and development programs leading to advanced hardware
projected for use by the military units of the two countires during the ninecteen
seventies, including a supersonic VTOL aircraft, are expected to evolve from talks
held here last week between U, 5. Defense Secretary Robert McNamara and top

Specific agreement was reached on joint development of an advanced “main
hattle tank,” while the VTOL program reportedly was the subject of serious dis-
cussion but without any accord being reached as to final details or a specific VTOL

German already has a test-bed version of a VTOL fighter in the air, the V]-101C
(AW May 27, p. 70), although transition from vertical to horizoutal Right has not
vet been made. There are no plans at present to place the aircraft into production,
but, under a recent decision, two versions of the V]-101D operational model may
be manufactured and carried through the flight test stage in order to obtain further

West Cermany already has an agreement with France, which has its own Dassault
Mirage 3V program well under way, for the final joint development of a supersonic
VTOL aircraft and a similar pact with Ttaly for a subsonic V/STOL strike hghter.
Role, other than fnancial, that the U. 8. could play in such a consortiwmm appears
to be one of the major issnes nnder discussion.

One area might be within the avionies field, with Germany, the U. 5. and possibly
France joining together for final design and development of a common aircratt.

Patential range restrictions of the Mirage 3V in its present planned conhguration
reportedly have become a source of some concern to France military planners.

Joint development programs with European North Atlantic Treaty Organization
members have become a sonrce of priority as one method of assuring continued
U. S. industry sales and participation in the military programs of West Europe

Scientific Cosmos Flights Resumed

Washington—Announcement by Sov-
ict Union that it launched Cosmos 19
on Aug. 6 at an inclination of 49 deg.
from the equator indicates the Russians
have resumed their scientific satellite
flight program.

Soviets said Cosmos 19 was launched
into an orbit with an apogee of 322.29
mi., perigee of 167.67 mi. and period of
92.2 min. The spacecraft is transmit-
ting on a frequency of 90.02 me., the
Russians said.

Cosmos 18 was launched on Mayv 24
into a 63-deg. orbit (AW June 3, p. 23),
and apparently was a Vostok-type space-
craft, The fight is believed by UL S,
space officials to have been a check of
radiation shiclding and manned space-
craft svstems preparatory to the twin
flights of Vostok 5 and 6 between June
14 and June 19 (AW June 23, p. 33).

Soviet spacecraft placed in 65-deg.
orbits are launched from Tyuratam, a
rocket complex cast of the Aral Sea for
the kaunching of heavy rockets. Satel-
lites placed in 49-deg. orbits apparently
are smaller scientific satellites launched
on one or more types of smaller rockets
from Kasputin Yar, north of the Cas-
plan Sea.

Soviet Union announced the Cosmos
program in March, 1962, and said the
Pu?as.r: of the flights would be the
study of charged particles in the 1ono-
sphere, detection and measurement of
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encrgetic particles, magnetic fields, mi-
crometeorites and the earth’s cloud
cover distribution.  The announced
goals of the Cosmos flight program
were related by the Russums to the
evaluation of the effects of prolonged
spacc flight on the human system.

U.S., UK, Australia
Plan Re-entry Study

U.S., Great Boatain and Awustralia
have announced they will conduct =
joint basic rescarch program aimed at
identifving phenomena associated with
re-entry of bodies into the atmosphere.
leading to improved identification and
tracking of flights by missiles and space
vehicles.

The effort, called Project Dazzle, will
atilize the Black Knight research mis-
sile of the British Roval Aecronautical
Establishment. RAE will also design
the re-entry bodies to be carried by the
Black Knight missiles.

The re-entry bodies will be carned
into space by one stage and given ac-
celerated speeds for re-entry by a sec-
ond stage,

Launchings will be made from the

Woomera Range in Australa.  ULS.
Advanced Research Projects Agency
will provide the instrumentation for ob-

serving re-entry,
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@AFTEE A FIXED TIME DELAY
/RECOVER PARACHUTE

IS FORCEFULLY
DEPLOYED

STABILIZATION DRAG

Gﬁ T*" = AFTER SEPARATION
lL:.

PLATES ARE DEPLOYED

' ROCKET MOTOR & SEVERANCE
SYSTEM FREES POD FROM
AIRCRAFT

REEFING LINES ARE CUT
AND POD REPOSITIONS

SHOCK ATTENUATION
SYSTEMS ACTUATED

DESCENDS TO
LAND OR WATER

DRAWING SHOWS F-111 (TFX) pilot capsule ejection sequence from separation of the pod from the fuselage through earth recovery.

Explosives Will Shear Pilot Pod
From Fuselage in F-111 Escape

Pilot cscape pod for the two-man
General Dynamics/Grumman  F-111
(TFX) fighter will be severed from the
fuselage with explosives before being
boosted away by a rocket, according to
plans outlined last week bv Air Force's
Aeronautical Systems Div., which 15 di-
recting the project.

A linear-shaped charge—"exploding
wire”'—will shear the crew compartment
from the fuselage beginning forward of
the instrument bulkhead, extending be-
neath the cabin deck and terminating
behind the pilot's seat (see drawing).
A portion of the wings adjacent to the
crew compartment also will be cut out

|
Helicopter Tests

New  York—=Kaman  Aireraft  Corp.,
Bloomheld, Conn., will begin high-speed
helicopter flight studies in early Octo-
ber with a UH-ZA Seasprite equipped
with a podded General Electric Y]85
gas turbine engine in a side mount.

The studies, funded by Army’s Trans-
portation Research Command (Trecom),
Ft. Eustis, Va., will investigate the char-
acteristics of a fully articulated, servo-
flap controlled helicopter rotor system
at speeds higher than current helicop-
ters, the company says.

The initial phase of the program is
funded for $100,000 and will involve
one aircraft. Study is scheduled for

completion by early 1964.
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and left attached to the pod to provide
stability during the escape.

Upon detonation of the shaped
charge, a 50,000-1b.-thrust rocket mo-
tor will propel the pod away from the
aircraft. Rocket Power, Inc., is develop-
ing the motor (AW Julv 29, p. 27). All
survival equipment and provision for
environmental  protection,  including
emergency oxveen, will be contained in
the capsule.

Simultaneously with the firing of the
shaped charge and rocket motor, the
gjection control which mitiates the es-
cape scquence will begin  dispensing
radar chaft and switch on an emergency
transceiver and flashing beacon to assist
recovery operations.

A small drogue parachute will be de-
ploved frst to decelerate and stabilize
the pod. Then the main chute, similar
to the one used in the McDonnell Mer-
cury spacecraft, will be deploved (AW
June 24, p. 23),

To reduce landing shock to the level
experienced by a paratrooper during a
routine jump, a shock-absorbing mate-
rial will be attached to the pod.

The svstem 15 designed to allow the
crew to abandon the aircraft at any alti-
tude and speed and under water. In the
event the aircraft is ditched in the sea
and sinks, the cscape mechanism will
automatically sever the crew compart-
ment at a predetermined depth and the
pod will nise to the surface and float,
ASD savs.

Two-Satellite Payload

For Scout Planned

Washington—U. 5. space agency will
attempt its first launch of two satellites
on a single Scout rocket late this vear
from the Pacific Missile Range.

National Aeronautics and Space Ad-
ministration also said the launch would
be the first attempt to place an air den-
sity drag satellite in a polar orbat.

Project is being managed by NASA's
Langley Rescarch Center, which has
awarded a $478,922 contract to the
State University of lowa to provide
one of the satellites, an Injun spacecraft
containing instruments to detect and
measure corpuscular radiation streaming
imto the carth’s upper atmosphere from
space.

Langley will build the second satel-
lite, which will be a 12-ft. inflatable
sphere.

Purpose of the experiment is to
study the eftect of space radiation on
the atmosphere, A near puhr orbit was
chosen because the earth’s magnetic
held causes energetic particles to pene-
trate more deeply in the polar regions
and thus exposes the spacecraft to maxi-
mum radiation flux,

Another YAT-28E I

North American Aviation's Columbus
Div. will modify a T-28 single-engine
trainer under a contract presently in ef-
fect from Aeronautical Swvstems Div,,
Wright-Patterson AFB.

New modification is a continuation of
the YAT-Z8E turboprop program (AW

July 1, p. 57). I
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By Philip J. Klass

Washington—Defense Dept. has invited industry to suggest ideas for easing
cconomic displacement that might result from arms control, it such an agree-
ment 15 ever reached. The response to date has been slow, probably because
few companies have yet made detailed studies of the problem.

The invitation was recently extended through the Defense Industry Ad-
visory Council (DIAC) by Arthur W. Barber, deputy assistant secretary of

Defense for arms control.

The program 1s part of a Kennedy
Administration effort to explore the
economic consequences of disarmament
well in advance and to develop plans
for coping with the situation if the need
should ever arise. The Defense Dept.
study was launched some months ago,
prior to the start of negotiations for the
recent limited nuclear test ban treaty,
Similar studies are under way in other
governmental departments with Dr.
Walter W. Heller, Chairman of the
President’s Council of Economic Ad-
visors, coordinating the multi-depart-
ment effort.

[n urging defense contractors to
study the possible impact of arms con-
trol and recommend steps which could
be taken in advance to ease the situa-
tion, Barber told DIAC that there was
no cause for alarm nor any implication
that an arms control agreement would
be reached in the near future.

“Because we analyze and plan for the
impact of a thermonuclear war on our
military and economic posture does not
mean that we expect the outbreak of
general war soon. For similar reasons,
we should plan now how to cope with
an arms control situation,” Barber told
Aviation Week & Space TEcunoLocy.

Few Suggestions

Barber acknowledged that industry
generally has not devoted much effort
previously to study of the impact of
arms control, and this explains why
there have been relatively few sugges-
tions advanced so far for easing any
resultant strains. Discussions to date
with industry representatives  have
tended to center on current defense
business problems rather than on the
problem which Barber is assigned to
consider, he indicated.

However, one aircraft company has
approached the Defense Dept, to de-
termine if, in order to diversify into non-
defense areas, it could use the govern-
ment-owned plant which it now occu-
pies. Since there is a surplus of govemn-
ment-owned arrcraft plants unsuitable
tor missile or spacecraft production,
some Defense Dept. officials believe it
might be possible to sell such facilities
to present occupants at a small fraction
of their onginal cost to facilitate diversi-
fication into non-military lines.

Another possibility under considera-
tion 1s to allow companies to use mili-
tary test facilitics for evaluating newly
developed commercial items. For ex-
ample, he cited the use of the USAF's
Amold Engineering Test Center to
check the performance of a jet engine
developed for commercial transports
(AW July 15, p. 38). ’

A more lenient tax write-off policy on
research and development aimed at new
commercial products is another possi-
bility, but goes bevond the authority of
the Defense Dept.

Studies conducted several years ago
by several large defense contractors in-
dicated that the production of equip-
ment needed to police adequately any
arms control agreement might largely
All the gap resulting from decreased
arms production. But other studies indi-
cate that this may be wishful thinking,

The Defense Dept. and the Anms
Control and Disarmament  Agency
(ACDA) recently launched a joint pro-
gram, known as Project Cloud Gap, to
learn first-hand more about the prob-
lems of inspection and eaforcing an
arms control agrecement (AW May 6,
p. 80). The objective 15 two-fold: to
determine the chectiveness of existing

Fast-Spectrum Reactors

General Electric’s Nuclear Materials
and Propulsion Operation is studving
fastspectrum  reactors for the Rocket
Propulsion Laboratory at Edwards AFB
under a S400,000 ninc-month contract.

Fast-spectnun  reactors are being con-
sidered for longlife  multiple-restart
nuclear rockets to be wsed for space pro-
pulsion becanse of their potential light
weight and smuall size for a given power
output.

Primary difference between the fast-
spectrum and conventional thermal reac-
tor is that in the former, neatrons from
the fissioning process are used directly
without requiring a moderator to retard
them.

In addition, high-temperature refrac-
tory-metal foel clements and structural
materials can be used. High-temperature
structural materials would poison  the
thermal neatrons in a conventional reac-
tor.
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DOD Seeks Disarmament Impact Ideas

reconnaissance-inspection  techniques
and pitfall areas where effective inspec-
tion and/or enforcement is impossible
so that negotiators in any future arms
control parley will be armed with such
knowledge.

Recently, North American’s Space
and Information Systems Div. was se-
lected from 16 bidders to be the system
manager of Project Cloud Gap. Con-
tract, covering the frst six  months
cffort, 15 for $294,000, with program
funding expected to increase to several
million dollars in Fiscal 1964. The Ad-
vanced Research Projects Agency (AR
PA) is monitoring the project for the
Defense Dept. and ACDA.

Although the detailed program for
Cloud Gap has not vet been approved,
it 15 expected that a number of realistic
held trials will be conducted to deter-
mine the cfectiveness and problem
areas of available reconnaissance-ispec-
tion techniques. For example, one ob-
jective 1s to determine the effechiveness
of a small group of ground observers,
either mobile or fixed, living in a poten-
tially unfriendly population, to detect
an underground nuclear explosion, ac-
cording to Vice Adm. Edward N, Par-
ker, who heads the project at ACDA.

Field Trials

Ificld tnals also are contemplated to
determine the ability to detect the pres-
cnce of hidden fissionable material pro-
duction facilitics, to monitor mussile
production and to pertorm cffeetive ae-
rial reconnaissance when there is a con-
certed effort to hide military objectives.

The first feld trial 15 expected to be
conducted by the Army this fall to de-
termine effectiveness of qualificd ob-
SETVers In 1clr,ut|funfr mobile m:i]!ihn
equipment by “evchall imspection,”
both from the ground and low-flying
helicopters.

Present plans call for gradual expan-
sion of the fcld trals in order to sub-
stitute actual expenence for what has
previously been largely conjecture,

Soviet Chairman Khrushchev recently
resurrected an old Soviet proposal for
stationing observers at key points on
opposite sides of the Iron Curkain, cach
manncd by personnel from the opposite
side, as a means of preventing surprise
attack. How effective such observation
posts would be and under what condi-
tions, such as limitations on maobility
and authority of the observers, 15 ex-
pected to be cvaluated under Project

Cloud Gap.

Barber savs his office is anxious to
receive any ideas responsive to the De-
fense Dept.'s request for specific sug
gestions to ease strains that might rr:&.ull:
from arms control, providing they are
submitted in writing.
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Navy Probe Measures Star Radiation

Sparoair two-stage, solid-propellant space probe is shown mounted beneath the wing of a McDonnell F-3B. The piggyback instrument
payload, developed by General Motors Defense Research Laboratories, consists of ultraviolet measuring devices, telemetening equipment
and an attitude control system. The probe—first of five to be fired in the next few months—was launched in a nearly vertical attitude
at 30,000 ft. and reached an altitude of 66 mi. during Operation Nite Owl, a recent experiment to measure ultraviolet radiation from
the stars. At peak altitude, the probe was above 99% of the earth’s atmosphere. At 100,000 ft., an ozone layer in the atmosphere

stops ultraviolet radiation from the stars, making studies of this nature impossible from the earth’s surface. The Sparoair probe vehicle

was designed, built and launched by personnel at the Naval Missile Center, Pt. Mugu, Calif.

Atwood Calls ‘Reputation’ Best Incentive

New York—Incentive as a term in
incentive contracting has been given
more weight than it deserves, in the
opinion of J. L. Atwood, president of
North American Aviation, though in-
creasing use of incentives in develop-
ment contracts will unquestionably
ﬂffﬂ'ﬂt pr:}ﬁts

“l don't believe people are always
just dogging alone at half speed and
that the addition of a little monetary
incentive will suddenly cause them to
take off,” he said. Reputation of a
company and its contractual obliga-
tions will weigh much heavier in stimu-
lating performance, Atwood told the
New York Society of Security An-
alysts here last week.

Profit levels, he said, continue to be
a major issue in contract negotiations.
But, in the case of the dehAnitive North
American contract for the Apollo lunar
program that still is unsigned, profit
rate was heavily discussed but was not
responsible for the delay in reaching
final agreement, Atwood said.

All major issues are resolved in this
contract, but fine points still are being
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negotiated. Date for the signing still
15 difficult to estimate, but Abwood
said he was 95% sure personally that
the document would be signed within a
month.

Both sales and earnings of North
American for the first nine months of

its hscal year ending Sept. 30-51.3
billion and $28 million respectively—
are increases over last vear's figures of
$1.1 billion and $24 million, Atwood
reported. He estimated that total sales
would reach $1.8 billion for the fscal
vear and profits $4.60-54.70 per com-
mon share, or about $39 million, com-
pared to $34 million for Fiscal 1962.

Despite the increase in eamings,
Atwood said, margins still are thin, so
thin he does not have an absolute fix
vet on what the profit margin for 1963
will be.

“Profit margins now are just over
29%." Atwood said, “and 1 think it
would be possible to improve that
somewhat, But it's hard when vou're
thinking of the over-all company. We
could improve marging for one or two
vears by shutting off the valve on re-

search and development, but that would
certainly be bad for the future of the
company.”

North American spent $19 million
on independent R & D in Fiscal 1962,
Atwood said, 10 times what it spent
10 years ago, and the company will
spend approximately $28 million this
vear. Some independent R & D costs
are reimbursed hv the government,
however, under overhead charges in
contracts.

Reflecting an industry trend, North
American’s capital spending continues
to rise—from %34 million last year to an
estimated %50 million for Fiscal 1963,
This represents the peak of North Am-
erican’s building program, and capital
spending in succeeding vyears should
drop, Atwood added.

In this connection, United Aircraft
Corp., preparing a $42 million deben-
ture issue offering this month, gave in-
creasing costs for fixed assets as one
of the reasons for the financing pro-
gram, and said that it expected to spend
575 million for fixed assets this year.

Atwood referred to the rapid pace
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and change in technology that has led
to correspondingly significant changes
in the way industry 15 orgamized and
does business. But he made one quali-
heation:

. Too much emphasis has been
placed upon the impact of change on
the industry, and too little on indus-
try’s response. In one sense, the way
we have met change at North American
15 the same way that any organism
meets change: by flexibility and adapta-
bility. But in another sense we our-
selves have been one of the factors
bringing about change.”

Other points covered by Atwood:

e Supersonic  transport  studies by
North American and Boeing are under
way in a Federal Awviation Agency-
sponsored program, but the two com-
panies have no agreement or under-
standing to bid jointly on any U.S.
supersonic  transport  program.  North
American 1s taking part in helping to
formulate a U. S. program, and Atwood
declined to discuss the subject in much
detail for this reason.

e Little indication ¢xists of any addition
to the XB-70 Mach 3 bomber program,
but Atwood felt the technology gained
would be useful to North American and
the nation in future programs. Knowl-
edge from this program makes North
American “a most logical producer of
the commercial supersonic transport,”
Atwood said.

e North American’s Autonetics Div,,
now its largest in terms of employment

F-1 Solution

Solution of the combustion instability
problems of the Rocketdyne 1.5-million
Ib. thrust F-1 rocket engine for the
Saturn 5 space booster is a matter of
degree, according to J. L. Atwood, presi-
dent of North American Aviation.

Goal of the man-rated F-1 program
is to make the engine completely self
recoverable (AW May 27, p. 48). The
technical answers for all forms of in-
stability, including those induced by
small or large charges set off in various
areas of the nozzle during fring, are
pretty well in hand, Atwood said.

But there is a question of how much
weight should be added and how much
costs should be increased to nullify dif-
fering phases of the problem.

Rocketdyne reportedly has designed
an injector that provides full recovery
from instability, but at a sacrifice in
specific impulse. This design probably

will be adopted, but research will con-
tinue on an injector that can meet both
stability and specific impulse targets.

and sales, will show some shrinkage in
the next vear or two as the Minuteman
program, for which it provides guidance
and flight control systems, passes its
peak. Emplovment has risen 10-15%
at the Space and Information Systems
Div,, which has the apollo program.
[ts proportion of company sales can be
expected to follow this trend,

French Navy Crusaders Will Have

Boundary Layer

Dallas—Ling-Temco-Vought  F-8E-
(FN) Crusader ﬁghter&: to be used by
the French Navy will incorporate boun-
dary layer control on the ﬂﬂl'.'ﬁ' and
ailerons and revised “‘droop snoot” wing
leading edges to improve Lift and reduce
landing speed some 15 kt. from that of

the standard U.S. Navy F-8Es. Shorter
catapults and decks of the French car-
riecrs Clemenceau and Foch, on which
the Crusaders will be based, require the
modifications.

French Navy is getting two squadrons
of Crusaders, purchase being made by
the U.S. Navy, which has awarded
L-T-V a $26,475,911 contract, with de-
liveries to begin next year,

Boundary laver control system will
blow air bled from the J57-P-20As N2
(second spool) compressor over the flaps
and ailerons at the rate of approximately
three pounds/second. Bleed air valve
for boundary layer control will be me-
chanically linked to the ailerons, to be-
gin opening as the ailerons pass the
25-deg. drooped position, hr:mF fully
opened by the time the surface 1s

drooped 35 deg.

Control on Flaps

Ailerons and flaps on French Cru-
saders will have total deflection of 40
deg. in takcoff and landing conhgura-
tion, twice that of the U. §. Navy F-8Es.
Variable wing incidence will also be
increased, from the 5-deg. takeoff and
landing incidﬂ'nct on the U. S, airplane,
to 7 deg. on the French one.

New wing leading edges will incor-
porate double section droop snoots, or
flaps, having increased deflection from
the U. S. Navy model. U.S. Navy F-S5E
Crusader’s inboard leading edge flap has
a 25-deg. deflection and the outboard
panel 27 deg. On the inboard wing of
the French Crusader, the forward sec-
tion of the flap will deflect 35 deg. rela-
tive to the aft section and the aft sec-
tion will have a droop of 8.9 deg.
relative to the wing chord. The out-
board wing leading edge flaps will be
deflected 35 deg. and 20 deg., respec-
tively.

BLC and flap tests will be performed
on a prototype French F-8E-(FN). An
additional F-SE-(FN) will be used to
evaluate installation of the French
Matra aircraft rocket.
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of its new 235-hp.

News Digest

Piper Aircraft has begun production
Cherokee at the com-

pany's Vero Beach, Fla.,, plant. The
plane received FAA certification last
month.

Syncom 2 communication satellite

successfully relayed teletvpe copy and
photographs last week between Lagos,
Nigeria and Lakehurst, N .J. The satel-

ite’s gas jets are to be hred early this
week to lower it into a 22,300-mi. syn-
chronous orbit that will trace a figure-
eight pattern 33 de
Ef the equator along the 55-deg. merni-
1an.

z. north and south

Tiros 6 weather satellite, launched

Sept. 18, 1962, has exceeded the 320-

day record of Tiros 5 for continuous
operation. Tiros 6 has taken about 59,-
000 cloud cover pictures and last week
helped spot Hurricane Arlene.

Defense Dept. has issued a new

“PERT Guide for Management Use,”
the second document issued on the pro-
gram evaluation and review technique

(PERT).

The Arst was “PERT Cost

Systems Design.”

MU-2 Agreement

Mooney Aircraft, Inc., has signed an
agreement with Mitsubishi Heavy In-
dustries, to assemble the Japanese-de-
signed MU-2 seven-place twin-turboprop
business plane (AW Apr. 1, p. 34) at
Mooney's Kerrville, Tex., facility and
market and service it in the U.S,, Can-
ada and Mexico.

First MU-2 is expected to be deliv-
ered in the U.S. in late 1964, and ini-
tial deliveries will be made by Mooney
in 1965. Price of basic aircraft minus |
electronics will be about $300,000. |

Mitsubishi started frst flights of the
MU-Z prototype recently. It is a high-
wing configuration, with swept tail. The
two 562-shp. Turbomeca Astazou en-
gines are suspended under the wings
by pylons.

The MU-2 has a gross weight of 7,940
Ib, and weight empty of 4,570 Ib. span
is 33 ft. 9.5 in,, length 32 ft. 2.6 in. and
height 12 ft. 11.6 in. Wing area is
167.9 sq. ft.

Cruise speed at 20,000 ft. is 325 mph.,
rate of climb on two engines is 2,700
fpm., stall speed (flaps down} is 83 mph.,
service ceiling on two engines is 35,000
ft. Takeoff distance over a 50-ft. obsta-
cle at sea level, no wind, is 1,030 ft.
Landing distance under the same condi-
tions is 1,290 ft.

Maximum range, with auxiliary tanks,
at 20,000 ft., is 1,760 mi. with a 30-min.

TESCIVE.
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AIR TRANSPORT

New U.S. Moves Cloud Air Policy Role

Revival of capacity, sixth freedom issues viewed
as conflicting with America’s international goals.

By L. L. Doty

Washington—Recent moves by the U.S. to reach some agreement with
European nations on the controversial issues of capacity and sixth freedom
trathc have made some headway, but have also raised doubts abroad over the
efhicacy of the new U.S. policy on international air transportation (AW Apr.

29, p. 34).

A memorandum of understanding, prepared by the State Dept. and the
Civil Aeronautics Board, provides a new interpretation of sixth freedom
traffic, and calls for further negotiations on the exchange of traffic data for
capacity purposes. It has been informally accepted by the British.

However, similar memoranda have
been bluntly rejected by Italy and the
Scandinavian consortium, and the Brit-
ish reportedly are now having second
thoughts on the document’s terms. The
Dutch have accepted a substantially
modified version of these papers.

Sixth freedom trafhic is defined as
that which moves from one nation to 2
second and beyond to a third. Fifth
freedom traffic 15 considered to be that
which stops at a third country on route
between a first and second.

Sixth Freedoms

Generally, the fecling in European
airline circles is that sixth freedom traffic
is no longer the crucial problem it once
was sice most major destinations are
on direct jet routes, making it pointless
to fly, for example, to Frankfurt from
the U. S. via Copenhagen.

The U. 8. began its drive for some
control of sixth freedom traffic as early
as 1960 (AW Sept. 19, 1960, p. 40),
but it has never been successful in
reaching an agreement with European
nations and the effort has strained rela.
tions with foreign flag carriers. Chicef
force behind the drive has been Pan
American World Airways.

Principal cause of contention has
been the U. S, insistence that traffic
statistics, schedules and other informa-
tion should be exchanged as a means
of determining whether the volume of
sixth freedom traffic flown by any air-
line is in violation of the Bermuda
principles, the backbone of most all
bilateral air transport agreements.

The memorandum of understanding
between the U. S, and Britain states
that “procedures encompassing traffic
data and other information to be ex-
changed in any capacity consultations
dealing with such trafic would be
agreed bilaterally.”
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While the British accepted this pro-
vision, several Furopean nations op-
posed it violently and interpreted it as
an indirect move to draw them into
agreeing that trathe statistics ultimately
would be exchanged. It is possible that
the Scandinavians will accept the wa-
tered-down version offered the Dutch,
but the Italians are remaining steadfast
in their opposition,

Thus, the U, S. has stirred up a new
controversy on an issue which is pre-
sumed to be dead and one over which
it 1s fruitless to argue, as demonstrated
by past actions. Furthermore, feeling
in FEurope is that the latest U. S. ap-
proach to the issue scuttles the U. S
international air transport policy (AW
Apr. 29, p. 34) which Opposes “arbi-
trary capacity restrictions.”

It should be noted, however, that
the memorandum has been cautiously
worded to avoid anv contradiction of
the policy which also calls for “consul-
tation, arbitration, and, in the last
analysis, denunciation and renegotia-
tions” of bilateral air transport agree-
ments if an acceptable capacity agree-
ment is not reached.

But some government aviation offi-
cials in Kurope felt that the memo-

New Malev Routes

Malev Hungarian Air Transport will
begin its fhrst service outside Europe on
Sept. 17 with a once-a-week round-trip
service between Budapest and Cairo via
Athens. Route will be served with Rus-

sian-built Ilyushin I1-18 turboprop equip-
ment.

A second beyond-Europe service prob-
ably will be introduced next spring be-
tween Budapest and Beirut via Athens
on a once-a-week round-trip basis,

randum implicitly went beyond the
policy provisions and, as a result, mis-
trusted the intent of the U, S. in seek-
ing a new interpretation of sixth free-
dom. On the other hand, the British
Ministry of Aviation acknowledged last
May that a State Dept. letter * puh an
record the understanding we rteached
during our recent discussions . . . on
certain aspects of the 1:1p;1c|tv article
of the Bermuda agreement.”

Impression is that air ministry offi-
cials were more conciliatory than usual
in negotiating with the U. S, at that
time because of the unfavorable light
thrown on British air transportation by
the hassle over North Atlantic fares
(AW May 20, p. 39). In any event,
indications are now strong that the
British are less inclined to apply the
memorandum 1in future negotiations.

The Bermuda capacity clauses specify,
in part, that parties to the agreement
“shall retain as their primary objective
the provision of capacity adequate to
the trafhic demands between the coun-
trv of which such air carrier is a na-
tional and the country of ultimate
destination of the traffic.”

Provision Interpreted

In eftect, tlns provision is inter-
preted to mean that there will be re-
strictions placed on trafic flying be-
tween the two countries: that is, “third
and fourth freedom or primarv objec-
tive trathc. The capacity clause adds
that the right to carry traffic destined
for, or coming from, third countrics
shall be applied in accordance with the
general principle of “orderly develop-
ment,” which carmarks such traffic as
secondary objective, sixth freedom traffic
and which calls for control and points
to the direction of protection,

The memorandum of understanding
with Britain gives this interpretation to
sixth freedom traffic: an air carrier can
include in the primary objective classi-
fication “the provision of capacity for
traffic stopping over in the country of
which it is a national en route to other
destinations.” [t adds:

“The right to carrv international
trafic which transits the countrv of
which the carrier is a national, cithe-
by continuing on the same fAight, or on
flights operated by means of a connec-
tion in that country to give a through
facility to other dr:sti11.1tiuns, would
be subject to the general principle that
capacity 15 not provided primarily for
this traffic.”

In other words, stopover trafic may
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flow unrestricted, but direct connecting
sixth freedom traffic should be subject
to restniction or control. Direct con-
necting trafhc is not defined in the
British memorandum, but one draft of
the memorandum of understanding of-
fered the Italians states that “‘the first
reasonable connection’ is deemed any
connection involving a scheduled lav-
over of less than four hours.”

This memorandum had a slightly dif-
ferent wording than that developed with
the British, It states that an air carrier,
in addition to primary objective traffic

“which has its nitial origin or destina-
tion in that carrier's home country as
shown on the pertinent ticket or way-
bill, include with its primary objective
the provision of capacity for traffic
stopping over in the country of which
it 1s a m]hﬂml en route to other destina-
hons.”

On capacity, the memorandum pre-
pared for the Italians said this: “Should
capacity consultations be requested in
the future by either party, sufficient
traffic data shall be exchanged in ad-
vance to determine whether the capacity
offered bv respective carriers conforms
to the interpretation of the bilateral”
agreement,

Th-:: [talians turned down a route to
Los Angeles for Alitalia rather than to
agree to exchange traffic statistics,

The memorandum accepted by The
Netherlands is vague on the definition
of sixth freedom trafic and specifies
that, if capacity consultations are
deemed necessary, trafhc data “sufh-
cient” to resolve the problem will be
exchanged. However, these statistics
will mclude only total figures and not
origin  and  destination  information,
which is essential to the determination
of sixth freedom traffic volume.

ATA Letters, Memos
Made Public by CAB

Washington—Approximately 50 let-
ters and memos from the files of the
Air Transport Assn. have been made
public by the Civil Aeronautics Board
staff in a move apparently designed to
strengthen staft’s position in a dispute
over attorney-chient relationshap.

The latest round in the 4% vear bat-
tle between the two groups also bore
implications that the ATA had allegedlv
sought political support to put pres-
sure on the Board as a means of
achieving certain goals for the airlines.

ATA has agreed to nine of 10 condi-
tions proposed for the scttlement of
the investigation. On the 10th point,
the ATA has refused to release certain
papers and documents to the Board
stafft on grounds that an attorney-client
relﬂtiunsﬁip 15 involved. If overruled
on this point, ATA will take its case to
the courts.

New Zealand Carrier Selects DC-8

London—New Zealand government last week approved the purchase of three
Douglas DC-8 Series 52 jet transports for Tasman Empire Airways, Ltd. (TEAL),
climaxing a long sales battle between Douglas, Boeing and Vickers-Armstrongs,
builders of the VC.10 aft-mounted jet transport.

| J. K. McAlpine, minister of civil aviation, said the DC-8s will be used to extend
TEAL routes to the U. S. West Coast in 1965, citing this factor as a major reason

TEAL's particular route pattern,”

the decision.

The airline, noting that the DC-8 could be used on its Tasman and island routes,
stressed that it also had the ability, unlike the standard version of the VC.10, to
operate over the long haul between Tahiti and the U. S, West Coast with a full
‘ load of passengers and fuel reserves, Large freight capacity also was mentioned in

The new jets will be based at Mangere Airporl, Auckland, now under construction.

The three aircraft have been under evaluation for more than two years. Vickers
had planned to send one of its VC.10s to New Zealand for demonstration (AW
July 15, p. 39) but this plan has now been canceled.

in selection of the DC-8 over the Boeing 707 and VC.10.

McAlpine said: “In reaching this decision, the airline evaluated the Boeing 707
and VC.10. They concluded that the DC-8 was most suitable and that neither the
I Boeing 707 nor the VC.10 wonld have offered such good economic prospects for

In Wellington, Sir Andrew McKee, TEAL chairman, said the airline would have
preferred to buy a British plane, but the extensive evaluation changed this idea.

Merger Seen as Competitive Tool

Washington—Pan American World
Airways last week told a Civil Aeronau-
tics Board examiner that the most cf-
fective way of combating foreign flag
carricr competition 15 to authorize the
merger of Pan Amernican and Trans
World Airways.

Testifving at hearings on the CAB
Transatlantic  Route Renewal Case
(AW Aug. 5, p. 41), Harold E. Gray,
Pan American executive vice president,
said the next best wav of meeting such
competition was to retain the present
pattern of U, S, route structures on the
North Atlantic. He opposed the divi-
sion of markets between the two U, S,
airlines serving Europe, as proposed by
the Board staff.

A move by the Board's bureau of eco-
nomic regulation to force Pan American
to present detailed evidence on the or-
der for six Concorde supersonic trans-
ports (AW June 10, p. 40) was rejected
v Exammer James Keith, who stated
he did not want hearings “bogged
down” with “speculative data.” The
carrier cid introduce an exhibit show-
mg a tentative schedule for the Con-
corde, calling for eight dailv round
trips between the U. S, and Europc
and the Middle East.

Grav also called for a permanent
rather than a temporary status on trans-
atlantic routes so that U. 5. carriers
could plan with assurances that their
“cftorts would be rewarded.” He added,
however, that any order splitting the
Iluropean markets between the two
carricrs should be temporary.

In support of his argument for re-
taining the status quo, Gray said that
the trend of U, S. flag operations on
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the Atlantic had reversed m  recent
months, and that both TWA and Pan
American are now enjoying improved
business. He said TWA has reported
a 92% increase in trafhic on the North
Atlantic ftor the week ended July 13,
the latest figure available,

He added that foreign competition
has reached a plateau, since there are
tew countries left which do not operate
i1 flag carner.

| Cole Joins Eastern

| New York=Todd G. Cole, former
exccutive vice president and director of
Delta Air Lines, has been named execu-

tive vice president-finance and a director I
of Fastern Air Lines, effective Aug. 15
(AW Aug. 5, p. 41).

Spokesmen say that Cole, considered
one of the airtline industry’s leading
hnancial specialists, was songht by East-
ern to aid the carrier with its fiscal prob-
lems. He was earning more than 550,000
a vear at Delta and was considered a
likely successor to that carrier’s president,
C. E. Woolman.

Cole will replace Thomas E. Creigh-
ton, who becomes vice president of
budget for Eastern and continues as I
corporate sccretary, reporting to Cole.

Another vice presidentinl change at
Eastern involves Ralph H. Skinner, Jr.,
who will head the airline’s industrial rela-
tivns ofhce. Skinner is presently director
of labor relations for the Pennsylvania
Railroad.

J. O. Jarrard, who preceded Skinner in
the Eastern post, has resigned to become
vice president-personnel for American
Airlines.
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MICROMINIATURE CIRCUITRY...
part of the big world of electronics at Boeing

Microminiature thin-film circuitry research is one
of the many advanced areas of electronics activities
at Boeing’s Aero-Space Division.

Engineers in the Division’s electronies techniques
organization superimpose a series of film shapes as
thin as 1/4,000.000th of an inch, to create a com-
plete electronics network. A microminiature net-
work, measuring 1/10” square, is shown magnified
above, mounted on a header.

Boeing microminiature electronics capabilities
include development of circuits on silicon transistor

chips, vacuum deposition of thin-films and mathe-
matical analysis of eircuits.

In all, more than 5,000 Aero-Space Division
employees are engaged in electronics at Boeing,
including design and production of ground-support
and launch control systems for the Minuteman

ICBM and airborne systems for the U. S. Air Force
X-20 space glider.

BOELEING

AERO-SPACE DIVISION

PAA Sees Profit in Mystere 20 Service

By James R. Ashlock

New York—Pan American World Airwavs' entrance into the business air-
craft distribution field, a move fostered ]argc:lg, by Juan T. Trippe's personal
interest in the venture, 1s based on the prospect of profits realized from sup-
porting the aircraft through existing facilities (AW Aug. 5, p. 40) as well as

sales or lease of the aircraft.

Although it expects to realize a net gain from leasing the Dassault Mystere
20 executive jet, or from selling it outright from $900.000, Pan American
sees a longer range potential in servicing the aircraft.

Its initial order for 40 Mysteres, with
options for 120 more, has enabled Gen-
erale Aeronautique Marcel Dassault to
program a production of 500 units. Pan
Amernican plans to equip its stations
abroad for specialized service to Mys-
tere users, assuming that the aircraft
will become popular as an executive air-
plane abroad.

Parts will be stocked at the stations,
and facilities such as ground support
equipment, flight planning, dispatch,
communications, maintenance and per-
sonnel for assistance with government
formalities will be available. A credit
arrangement to cover fees for such serv-
ice will be established.

Trippe is himself a user of an execu-
tive aircraft, often flying in a modified
twin-engine Douglas B-23 of World
War 2 vintage. The aircraft was orig-
inally a bomber developed from the
DC-5. Owned by Pan American, but
carrving no airline identification, the
B-23 1s now equipped with an execu-
tive interior, lown by a Pan Amerncan
pilot, and based at Butler Aviation’s fa-
cility at La Guardia airport. Trippe uses
it primarily between New York and
Washington, as do other Pan American
executives

Jet Market

His own experience with an executive
aircraft could have led Trippe to the
conviction that other corporations are
readv to exchange existing piston air-

craft for jets, provided the airplane 1y
priced night and 15 operationally eco-

nomical. Pan American itself is ex
pected to release the B-23 for one of the
Mystere 20s.

In the U.S., Pacific Airmotive and
Butler Aviation have been signed as
co-distributors with Pan American for
the Mystere. Both firms will stock parts
for the aircraft and conduct all main-
tenance and overhaul, also drawing from
a parts warchouse that Dassault will
establish here. Safe Flight Instrument
Corp. will train crews for those leasing
or buving the Mystere, using a flight
simulator provided by Pan American.

Carrier will pay approximately $800,-
000 per aircraft to Dassault, and will
offer them for $900,000 in this country,
cost including import duty and initial

crew traming, Pan American expects
to recerve its first 15 umits in 1965 and
the other 25 in 1966. Dassault’s pro-
duction schedule calls for three aircraft
a month, a rate that can be increased
as orders arrive.,

Pan American will pay $73,550,000
for the airframes of the 140 Mysteres it
expects to sell in the U, 5. plus $35 mil-
lion for the engines and U. S.-built com-
munications and landing gear compo-
nents specified for the aircraft. It ex-
pects to sell 20 Mysteres in Canada and
an unestimated number 1in Latin Amer-
ica, sales that Pan American estimates
will net 53 mullion.

Airframe Cost

Cost of individual airfframes obtained
from Dassault will be $525,000, while
the U. S. components will cost another
$283,330.

Pan Amencan’s policy with the Mys-
tere 15 somewhat different from that
envisioned several vears ago when it
established 1its Business Jet Div. The
Lockheed JetStar was then considered

as the airplane to buy, The plan then
was to offer corporations a lease package,
whereby Pan American would provide
crews and service along with the aircraft.

Complaints arose among pilots al-
ready on corporation payrolls, many of
whom were also connected with firms
providing the maintenance on existing
exceutive aircraft fleets. This program
was eventually abandoned when the mil-
itary cancelled orders for the JetStar,
leaving prospective buvers faced with
having to cover the rescarch and devel-
opment costs,

Mo Consideration

Pan Amencan ofhcials say that since
that time, there has been no senous con-
sideration of entering the business jet
ficld on anvthing other than a sale or
drv lease basis. Provision of pilots would
be impractical, they sav, because of the
complications involved in drawing con-
tracts specifically tailored to cover the
individual charactenistics of executive
pilot duty.

Alvin P. Adams, vice president of Pan
Amerncan, said that the Mystere 20 was
selected principally because of its range
and performance in light of its purchase
price. The airline looked at all the ex-
ecutive class jets now available or under
development, with the de Havilland
DH-125 ranking as the second choice.

Mystere 20 has a 1,600-mi. range
{'Jpﬂhlllh’ and provides a 1,600-1b, pay-
load out of its 22,700-1b. gross weight.
It can cruise at 540 mph., and Adams
said its average runway requirement for

both takeoff and landing is 4,500 ft.

CAB reconsideration.

added.
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Hughes Tool Co. Drops Northeast Supporl
New York—Expected withdrawal of Hughes Tool Co. from its agreement to cover
Northeast Airlines’ operating cash deficits (AW July 8,
ing the Civil Aeronautics Board's vote canceling Northeast’s Florida route.

Notice of the withdrawal was in a letter to James W. Austin, Northeast's presi-
dent, from Raymond M. Holliday, executive vice president of Hughes Tool.

The agreement to cover the operating deficit was made by Hughes Tool in June,
1962. Among the reasons listed by Holliday for canceling the agreement was the
$22 million already invested by Hughes Tool through direct loans and guarantees,
and “the inherent uncertainty of predicting the outcome” of efforts to obtain a

Holliday said, however, that Hughes Tool would implement a $l-million loan
through the Chase Manhattan Bank of New York to aid Northeast. The amount

is what remains of a $5-million loan fund established in 1962 when Hughes Tool
obtained CAB approval to back Northeast's financial needs.

The tool company would also consider further financial support of Northeast,
should some merger prospect arise that would be approved by the CAB, Holliday

Hughes Tool officials said that efforts would continue toward a merger of North-
cast, hoping that the CAB might reverse its decision should a merger be attained.

Negotiations have been conducted with two other carriers besides Trans World
Airlines. Northwest Airlines was one of the two. Continental Air Lines is known to
be interested in discussing merger with some carrier, but any consideration it would
give Northeast would probably be conditional on the CAB granting the merged
company not only a permanent Florida route, but also New York-Chicago rights.

p. 30) came last week follow-
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The American Airlines
fan-jet story.

The first 707s {and DC-8s} took over a mile to take off.

And many of them still do.
But not American’s.

In 1961, American Airlines introduced a new engine called
the fan-jet-with 30% more power than ordinary jets. So much
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Here is the difference between the climb of a fanjet and an  (Right) American Airlines' complete jet
ordinary jet. (And this is only for 4,000 feet. Jets fly at 30,000.)  fleet: 64 in all—and every one a fan-jet.

power that the plane itself had to be changed. This was the
birth of our Astrojet.

The Astrojet takes off in ¥/3 less runway, climbs 30% faster,
tlies more quietly, and uses the extra fan-jet power to help get
you 1n on time.

By 1962, we had fan-jets on every jet in our fleet. No other
transcontinental airline has such a fleet,even today. Although
many are changing to fan-jets now.

We have 64 of these planes. The next airline has 23.
Nice thing to remember if you're taking a trip.

ABTEC/EY o & JOEVED Hakp EF awlBrian arBginds, ing,
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Adams said that several of the jets
that were considered had ranges that
looked good on the surface, but that
the capability waned when compared
with Pan American’s fuel reserve re-
quirements. Carner insisted on 10%
above normal reserve, the same that
exists for its larger jets. With minimum
sacrifice on pmlnad Adams said, this
would allow a non-stop flight from New
York to Houston, a missed approach at
the destination, a 150-mile flight to an
alternate field and 30 minutes of hold-
ing time at 1,500-ft, altitude.

Aft-Fan Performance

Mystere's performance rests primarily
in the General Electric CF-700 aft-fan
engine, which produces 4,200 Ib. of
thrust as compared with the 3,300 Ib.
of the Pratt & Whitney JT12A-8 cur-
rently installed on the Mystere 20 pro-
totype. Aircraft’s improved range comes
from the CF-700's better fuel economy,
and the engine was probably a factor
Pan American’s choosing the Mystere
over the DH-125.

With the CF-700, the Mystere can
attain a design range of 1,600 mi. with
eight persons aboard, whereas only four
passengers could be carried this distance
with the Pratt & Whitney powerplant.
CI-700 will probably power the ma-
jority of Mysteres sold.

Production of the aircraft is actually
a joint venture between Dassanlt and
Sud Awiation, with Dassault to buwld
the fuselages and Sud the wing and tail
assemblies at its Toulouse facility.

General Electric engine also gave Pan
American some relief from potential
criticism over its upsetting the nation’s
balance of exchange with foreign coun-
trics through the Mystere order.

Pan American is stressing that
through its specifying U. S.-built en-
gines “and aircraft system components
for the Mystere, the balance of pay-
ments under the program should appear
very favorable,

American manufacturers, according to
Pan American, will produce and export
$125 million worth of equipment under
the program. Pan Amencan will pay
%35 million for the engines installed on
the airframes, leaving $90 million in ex-

orts to offset $73,500,000 paid for air-
rames imported into the U. S,

Pan American estimates that net U. 5.
foreign exchange ecarnings under the
program, including $3 million it expects
through its role as exclusive distributor
in Canada and co-distributor in Latin
America, should total $19,500,000.

I'rench officials view the Fan Ameri-
can order as a valued stamp of approval
which should help sales of the Mysterc
clsewhere. Special significance s at-
tached to President Charles de Gaulle's
endorsement  of the government’s
financing, on a loan basis, the cost of
production tooling for the aircraft.

Third-Level Carrier Plans Service
Between Cape Canaveral, Orlando

Cape Canaveral-Southeast Airlines,
Inc., a third-level carrier, will begin
scheduled commercial passenger service
between this space center and Orlando’s
Herndon Airport Aug, 15 at a prce—
$6.50 one-way—directly competibive
with the cheapest form of land trans-
portation presently available between
the two poeints,

Using two nine-passenger Beecheraft
D-18s, Southeast will operate four
flights daily in cach direction, two in
the moming and two in the aftermoon.
Arrival and departure times at Hermdon
are expected tu be convenient for most
major trunk flights into and out of both
Hemdon and nearby McCov AFB, ac-
cording to Don Sittman, Southeast vice-
president and co-owner. Ramp-to-ramp
time normally will be 25 min., he sad.
By car, driving the approxin ately 50-mi.
distance between Cocoa Beach and Or-
lande normally takes 75 to 90 min.,,
depending on traffic conditions.

Cocoa Beach terminal will be the
Central Brevard (county) Airport on
Merritt Island. This terminal, presently
a 4,000-ft. sod strip which the airport
manager hopes will be paved in the
near futurﬂ i5 7 mi. from the string of
motels in the center of Cocoa Beach.
Rental cars are available at the Merntt
[sland hangar.

Flights will depart Mernitt Island at
8:00 a.m. (all times are local), 9:40 a.m.,
2:10 pm. and 4:50 p.m. Flights from
Orlando to the Cape will depart the
former at 9:05 am., 1:.05 pam., 3:05
p.m. and 7:25 p.m. Flight time 1s ex-
pected to be 25 min., ramp to ramp, so
that arrivals would be 25 min, abter
scheduled departures.

Swissair Reports Gain

Geneva—Swissair reports a 10% gain
in its over-all operations for the hrst six
months of 1963 as compared with the
corresponding period of last year. Prime
reason cited for the increase is an in-
ereased demand for service over its Waest
African, Middle Eastern and North
Atlantic routes.

Total number of point-to-point  pas-
sengers carried during the period was
853,985 or 89 above the 785,685 fgure
for the first half of 1962, while freight
increased by 23% and mail by 3%%.

Overall revenue ton/mi. rose from
62,545,980 to 69,086,28(0. However,
with 138,500,835 ton/mi. capacity avail-
able —=11% more than the 124,783,710
ton/mi. offered during the same period

of last year—the total load factor drop-
‘ ped to 49.9% from 50.295. I
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Southeast savs that passengers desir-
ing its service can make reservations
through their regular ticket agent as a
regular purchase. Or, they may call the
airline after arniving at Orlando or at
Cape Canaveral.

Sittman said that Southeast had at-
tempted to bring its service into McCoy
AFB, a Strategic Air Command base
used by Eastern and Delta Air Lines as
a jetport, but that USAI" had denied
the firm landing rights. McCoy is about
15 mi. from Hermdon. The Southeast
officials said that the airline, however,
will continue to seck authorization to
service the jetport,

Sometime in October, Sittman said,
Southeast will extend this Cape-Orlando
route to Tampa and from there connect
with the arline’s Ft. Mvers-Miami
route. Southeast, which owns four
[2-18s and three amplibious Grumman
Goose aircraft, also has a route between
Miami and Key West., Tts headquarters
are at Nhiamm  Intermational  Aurport.

Sittman said that the $6.50 fare,
which compares with an airport limou-
sinc charge of 5550 and an approxi-
mate minimum of $14 for a rental car,
is based on a scat mile cost of 15 cents

and an estimated break-even load factor
of 40% .

FAA’s International
Division Reorganized

Washington—I"ederal Aviation Agency
has reorgamized 1k intermational clivi-
sion by assigning field activities to its
new overseas ofhees and by confining
activities of the mtemational headquar-
ters offices here to poliey guidance and
evaluation Functions,

The former Intermational Aviation
Service has been redesignated the Office
of International 'aff.lm and will be
headed by Ravmond B, Maloy, whose
title will be raised from director to as-
sistant  administrator.  The office will
handle policy matters and will advise
the administrator in activitics pertaining
to FAA relations with the Committee
on International Awviation Policy, estab-
lished by the State Dept., and with the
[nteragency  Group on [nternational
Aviation,

Field functions will be handled by
an overscas office with headquarters
London. George C. Prill, former direc-
tor of FAA's Flight Standards Service,
has been placed in charge of the organi-

sation with the title of assistant admin-
istrator.

Jurisdiction of the ofhce covers Bu-
rope, Africa and the Middle Fast.
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conﬁdence COUNtS and the airlines count on Sinclair

There is no better proof of reliability.

' Sinclair Refining Company
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Aviation Sales, 600 Fifth Ave. * New York 20, N.Y.

[talians Protest Indian Accident Report

New York—Italian Ministry of Transportation and Civil Aviation has pro-
tested the opinion of an Indian investigation team that pilot error was the
cause of an Alitalia DC-8 crash near Bombay on July 6, 1962. Eighty-hve
passengers and nine crew members died in the accident.

The Italian ministry refused to sign the Indian report and says it will
submit its own findings on the accident to the International Civil Aviation

Organization,

Air trafhc controllers at Bombay's
Santa Cruz airport were cleared of anv
blame in the investigators’ report. How-
ever, [talian ofhcials insist that the pilot,
Captain Luigi Quattrin, was given erro-
neous instructions which caused a pre-
mature descent into a mountain top.

The aircraft was on a flight from
Sydney to Rome, with stops at Bangkok
and Bombay. It was approaching Bom-
bay at might through heavy clouds and
rain, characteristic of the monsoon
SCASON.

The inquest report said that the
pilot’s error in navigation caused him to
believe he was nearer his destination
than he actually was. He therefore de-
scended the aircraft prematurely, it said,
in instrument conditions for a straight-
in approach and consequently crashed
into high terrain.

“The contributory causes and the cir-
cumstances connected with the acci-
dent have been found to be the pilot’s
failure to use the navigational facilities
available to ascertain the correct posi-
tion of the aircraft, infrineement of the
prescribed minimum safe altitude of
9,000 ft., and unfamiliarity of the pilot
with the terrain on the route,” the re-
port said.

The Italian protest of this opinion
came after the Indian government had
accepted the investigation report, All
four members of the investigation team

endorsed the findings.

The Italians claim that Capt. Quat-
trin descended to 4,000 ft. on instruc-
tions from tower personnel, and that
voice recordings prove he did so only
after the tower afirmed his question
as to whether radar contact had been
made.

“The Alitalia captain, in fact, Te-
ceived instructions from the control
tower to descend to an altitude of 4,000
ft. while on the route there existed an
obstacle of 5,000 ft.., and while the air
route fight rules for the area described
the minimum safe altitude as 6,400 ft.."”
the Italian protest read.

The Italians insist that the man in
charge of approach control was not even
at his station when the Alitalia jet was
approaching Bombay, and that the in-
structions were being given by a con-
troller responsible only tor trafhc within
the airport pattern.

“Modifcations recently introduced
by the Indian air authorities for the
approach to the Bombay airport con-
firm the validity of what is being af-
firmed by the Italian airling,” the pro-
test read.

The modifications referred to pro-
hibit an aircraft’s descent, during instru-
ment conditions, below prescribed lev-
els until approach controllers confirm
by radar that it is within a 25-mi. radius
of the airport.

attempted to eliminate.

In last week’s order, the Board stated it would not reverse its decision that, if the
deposit is not eliminated, interest for the 12 months beginning Jan, 1, 1963, must
be paid. It added, however, that the case should be re-opened on the issue of
whether the uniform interest rate should be substituted by “a requirement that
would take account of possible differences in the positions of various depositors.”

CAB Reaffirms Credit Plan Decision

Wishington—Civil Aeronautics Board last week reafirmed its decision that airlines
must pay interest on deposits made under the Universal Air Travel Plan (AW Jan.
28, p. 39), but agreed to re-open the case to determine whether a varying interest
rate shonld be substituted for the uniform 5% prescribed by the Board.

In petitions for reconsideration, trunklines held that high-volume users of trans
portation have used more transportation than they have paid for in advance through
the deposit, and hence, have no deposit with the carriers at any time. These travelers,
the airlines argued, receive the same 5% interest rate as low-volume users who,
in effect, do have a deposit if transportation used is less than the amount of the
standard $425 deposit required for each account.

Trunklines thus concluded that a uniform interest rate applied to deposits without
regard for transportation used and the length of time the deposit has been on hand
would create the discrimination between high and low-volume users which the Board
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“It is impossible to accept the argu-
ment that the clearance given to the
aircraft would justify the pilot to de-
scend to 4,000 ft. at any stage outside
the limit of a 25-mi. radius of Bombay
airport,” the investigation report said.

“It must, therefore, be held that the
clearance was in order,” the report con-
tinued, “was not ambiguous and was
intended to applv onlv to the vicimity
of Bombay airport within a radius of 25
mi., and that is was understood as such
by the pilot himself.

“The pilot was sufhiciently expen-
enced to ask for clarihcation if he had
not understood the clearance or to re-
ject it if he had found it unsuitable in
any way."”

The report indicated that Bombay
controllers expect pilots to be familiar
with the surrounding terrain, and that
the responsibility for assuring terrain
clearance rests with the pilot.

“However, it does appear that there
is an impression among some pilots,
possibly used to radar and other spe-
cialized procedures, that the clearances
issued by air traffic control all over the
world would take terrain into considera-
tion,” the report said. “Such an impres-
sion 1s a dangerous one and can lead to
serious consequences,”

The Indians rebuffed Alitalia’s
charges of improper procedures by the
traffic controllers, saying that “the as-
persions made against their veracity are
unfair and deserve to be rejected.”

Pakistan Carrier Sees

Profit in Fiscal 1964

New York — Pakistan International
Airlines is predicting that it can absorb
the losses of its planned helicopter op-
eration in East Pakistan (AW June 4,
1962, p. 44) and still make a $2,730,000
profit in Fiscal 1964, _—

Expense of the helicopter service 1s
expected to take only half of the antici-
pated difference between revenues and
costs. The carrier’s officials are forecast-
ing tevenues of 540,441,000 for the
vear against expenditures of $36,957,-
000 for fixed-wing operations.

The airline, which operates without
government subsidy, has quadrupled its
revenues during its hve years of opera-
tion, having recorded total revenues of
only $12,180,000 in Fiscal 1959.

Increased revenues are anticipated
during the coming year from expanded
service, which will include the carrier's
first service to Japan and an increase
from four to five in weekly flights to
Europe. In the fiscal year just ended,
the Pakistan airline earned a net proht

of $1,428,000.

45



46

Dirt that can’t even be seen with the naked eye could throw the X-15 "way off the
long true line of its soaring flight. Let these microscopic particles lodge in one
of the extremely fine tolerance orifices or valves of the hydraulically operated
flight control system—and things begin to happen! The trouble is, this would be
happening at an awesome 4000-mph-plus that converts the slightest erratic
control response to enormous errors in actual flight path.

This problem of maintaining hydraulic system purity was solved in the early
days of the X-15s development by installing two specially designed Purolator
filters. Of compact design in weight-saving aluminum, these filters remove 100%
of all particles 25-microns or larger. The elements are of thermal shock-
resistant stainless steel wire cloth—capable of functioning efficiently through a
—65°F to +400°F temperature range,

Purolator’s creative design and development of the X-15's high pressure
hydraulic filters is just one of its many contributions to aerospace progress,
Purolator filters have helped solve filtration problems for virtually every type
of airborne and ground support equipment produced by the aerospace industry.
For more information in terms of your filtration needs, write today. No obliga-
tion . . . and we'll send you a copy of Purolator's new quarterly publication
f‘Aemspace Filtration". It's packed with features and articles of particular
Interest to companies active in the aerospace industry.

Write to Purolator Products, Inc., Rehway, N. J.

This is Purolator's filter G-413-3,
2epm flow capacity, about 334"
long. It has a replaceable, linetype
element of stainless steel wire
cloth. It provides 100% filtration of
particles 25 microns and larger, and
98% filtration of all contaminants
as fine as 10 microns. Designed faor
3000 psi operating pressure, it has
a maximum differential pressure of
40 psi, and is fitted with internal
relief valves,

Filtration For Every Known Fluid

PUROLATOR

PRODUCTS, ING,

RAHWAY, NEW JERSEY, LOS ANGELES. CALIFORMNIA
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Boeing Rolls Out First 727 for Easter
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First Boeing 727 threejet, short-to-medium range transport for Eastern Air Lines has been rolled out at Boeing’s Renton, Wash., facility.
Eastern has ordered 40 of the aircraft, which will be placed into service to about 30 cities on the carrier's routes beginning next vear.
Deliveries will start later this vear. Total of 727 orders now stands at 131 aircraft for seven airlines.

First Reports Indicate Substantial
Six-Month Profit for Trunklines

Washington—First reports from do-
mestic airlines for the first half of 1963
indicate that the industry will show
substantial earning gains for the pernod
compared with the first six months of
1962. Both National Airlines and Delta
Air Lines have reported record prohts
for the fiscal year ending June 30.

Delta reported a net income of 513.8
million for the fscal vear, equal to
$5.42 a share, compared with $6.9 mil-
lion, or $2.74 a share last year. The
1963 net income included no profts
from equipment sales, That source ac-
counted for prohts of 51.3 million 1n
the previous vear's report.

National's net profit for the fiscal
vear was $6.2 million, compared with
net earnings of %4.2 million in Fiscal
1962,

Operating Revenues

National's operating revenues for the
vear rose to $109.4 million, contrasted
with $89.8 million in the previous vear.
Delta’s operating revenues climbed
24%, from $169.7 million in Fiscal
1962 to 5210 million this year.

For the first six months of calendar
vear 1963, Northwest Airlines reported
a net proht of $3.4 million on total
operating revenues of $78 million. This
compares with a $1.9 million net proht
in the like period of 1962 on total oper-
ating revenues of $71 million.

Western Air Lines’ profits for the
first six months of the vear increased
52% for an all-time company high for

any six-month period. Net profit was
$3.8 million, or $2.71 per share, com-
pared with $2.5 million, or $1.79 per
share last vear. Operating revenues for
the six-month period were $45.8 mil-
lion, compared with $41.4 million in
the same period last vear.

Western attributed the favorable re-
sults in part to trathe generated by the
economy Thriftair service between Los
Angeles and San Francisco. The service
15 averaging some 1,100 passengers per
dav, according to the airline.

Western also reported that the break-
even load factor for the six month pe-
riod was 43.1%, compared with 47.8%

last vear. The carrier said that the
slight drop in svstem load factor to

53.5% from 54.69% was offset by the
reduced hreakeven load factor, which
increased the profit margin from 6.8 to
10.4%.

Trans World Airlines showed signif-
cant improvement for the hrst six
months by cutting last year's six-month
loss of $12.5 million to $4.8 million in
the 1963 period. Total revenues for the
period rose from $185.1 million in
1962 to $216.4 million this vear. The
airline’s second quarter net earnings
reached $5.7 million, due to record
June revenues that resulted in net earn-
ings of $7.3 million for the month.

Continental Air Lines earned 51.4
million, or 51 cents a share, in the first
half of 1963, compared with $376,000,
or 13 cents a share, in the same 1962
period, Operating revenunes for the pe-
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riod were $36.9 million compared with
$31.8 million in the first half of 1962.

Braniff Airways reported a 531,041
net profit, a drop from the $1.6 million
gain reported for the frst six months
of last vear.

Net earnings of $363,958 in the
second quarter of the year offset losses
reported in the first quarter to produce
the six-month proft.

Among the international -carriers,
Pan American World Airways reported
a net profit of $4.7 million, or 71 cents
per share, for the first six months of
the vear. This compares with a net loss
of $756,000 reported for last year's six-
month period. Second quarter earnings
were $6.9 million,

Pan Am Improvement

Pan Am said the improvement in
earnings “reflects a 10% reduction in
ton-mile costs. . . . Operating revenue
during the first half of 1963 was $258
million, an increase of 12.1% over the
corresponding period of 1962, but the
rise in operating expenses was held to
7.7%.

Seaboard World Airlines reported a
$52.015 net loss for the first six months,

compared with last vear’s $734,841 loss.
Revenues rose from $8.6 million in the
first six months of 1962 to $12.8 mil-
lion for the 1963 first half,

For the first six months of the vear,
Flying Tiger Line reported a loss of
$833,942, after provision for a federal
income tax credit of $937,000. Reve-
nues for the period were $19.2 million,
compared to last vear's gross revenues
of $25 million which brought a net
income of $1 million. The airline re-
ported a net profit of $442,000 for the
second quarter of 1963,
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Vertical assault at 200 mph

Sikorsky's new CH-53A transport helicopter will be big,
fast, and tough. It will provide the U.S. Marine Corps
with its first all-weather, all-climate helicopter for ver-
tical assault missions.

The powerful CH-53A will speed 30 troops or 8,000
pounds of eargo 115 miles at 170 mph—and return with-
out refueling. On short missions it will transport 64 men
or 16,000 pounds. It will carry a Pershing missile, 155
mm howitzer, or three-quarter ton truck. It will operate

f[rom any terrain and offers a watertight hull for emer-
gency flotation. Under light-load conditions, top speed
will exceed 200 mph.

An advanced rear-loading cargo system will permit
one man to load a ton a minute. Prerigged external eargo
can be picked up in flight without a ground crew.

The CH-53A is based on the proven technology of

Sikorsky's twin-turbine S-64 Skyerane. First flight is
scheduled for 1964.

Sikorsky Rircraft mmm%m AT

STRATFORD, CONNECTICUT

Cape Cod Taxi Offers Trunk-Type Service

Provincetown — Operating within
Civil Aeronautics Board hmitations
governing air taxi services, Province-
town-Boston Airline has developed into
a carrier grossing $350,000 a year and
offering practically every amenity af-
forded by a major trunk line.

Carner’s multi—enginn fleet consists
of two 1936-vintage Lockheed Electras,
two Cessna AT-50s and a Piper Apache,
supported by several 5mgl&engme air-
craft which are also used in scheduled
service when needed,

“To my knowledge, we're the only
air taxi operation in the country that
ofters the full program including sched-
uled passenger service, reserved seals,
mail and express,” said John Van Ars-
dale, prr:sidcnt of the airline.

One exception is food and beverage
service, but it 15 hardly significant con-
sldermg that the longest scheduled
route segment—in fact, the only sched-
uled route segment—is 45 mi. long, or
about 20 min, flying time.

However, this compares with 120
land miles that require three hours of
driving between Boston and this holi-
day retreat and artist colony at the
tip of Cape Cod. In 1964, the air
service attracted 10,204 passengers at
$9 a head, with about 70% of this
volume being interline connections
from New York-Boston flights.

Cash Exchange

There is a big cash exchange between
Van Arsdale’s airline and the big inter-
state operators, mainly because they
sell tickets on one another and Prov-
incetown-Boston  Airline 15 authorized
to honor Air Travel Plan credit cards.
In 1962, Van Arsdale paid the airlines
he feeds $75,000, and received 590,000
m retum payments.

“We're primarily a seasonal opera-
tion,” Van Arsdale said, “and things
really drop off around here during the
winter.”

Seasonal aspect is the reason why
Provincetown-Boston Airline is actually
the northern division of a two-season
operation, which in the winter becomes
Naples Airlines. When the tourists
leave Provincetown, Van Arsdale takes
his airplanes and 18 employes to
Naples, Fla., where they join 12 other
employes in Emwdmg scheduled serv-
ice between that city and Miami.

Provincetown- Emtnn route relies al-
most entirely on the period from late
May to Sept. 30, in which 90% of its
yearly volume is realized. Weekly hg-
ures show the impact. Between July
1-7 this year, 8§39 persons were carried
From Jan. 7-13, eight were recorded.

“We always leave one single-engine
airplane and a pilot in each city during

the respective winters, just to take care
of whatever business comes along and
to maintain our identity,” he said.

“The Naples-Miami business isn’t
as great as that of Provincetown-Bos-
ton,” he added, “but it 1s satisfactory,
providing 4,000-5,000 passengers in
1962."

Van Arsdale’s philosophy toward air-
line operations involves close attention
to the vital factors—cost control, op-
timum personnel and equipment utili-
zation, and an awareness of the dangers
of becoming too big.

His six multi-engine and instrument
rated pilots not only fly, but also help
out with the vaned ground duhes.
Van Arsdale’s 18-vear-old son has his
commercial rating and is breaking in
on single-engine flights, Mrs. Betty
Van Arsdale, the president’s wife, keeps
the books and even runs the ticket of-
fice in Provincetown one day a week.

Van Arsdale also capitalizes on di-
verse services such as charters, non-
scheduled air taxi, sightseeing and
fixed-base operations at Provincetown
and Naples, with the airport leases.

At Naples, the airline has a contract
with the Gulf American Land Corp.
to fly prospective buyers over developed
land sites. Van Ardale has eight
Cessna 172s committed to this opera-
tion, and eight pilots, Last year he flew
64,300 persons under this contract,
operating as many as 123 Hights in a
single day.

Leased 880s

New York—Six Convair 880 aircraft
on lease to Northeast Airlines from the
General Dynamics Corp. are being pur-
chased by Trans World Airlines.

Although hnancial arrangements for
purchase of the airframes and engines
are still being completed, two of the
800s have already been delivered to
TWA’s maintenance base at Kansas City.
Northeast is expected to release the
other four by mid-September.

General Dynamics demanded earlier
that the 880s be returned because North-
east was $4.8 million behind in lease
payments (AW June 24, p. 40). Gen-
eral Electric was also due $2.35 million
on lease of the nircraft's CJ-805-3 en-
gines.

General Electric is selling the repos-
sessed engines to General Dynamics, and
TWA will purchase both airframes and
engines as a single package. No spare
engines are involved. TWA already has
spares for its present 20 Convair jets.

Northeast will continue jet operations
with four 8805 owned by its controlling
stockholder, Hughes Tool Co.
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His sightseeing airplane at Province-
town 1s a Stinson SMSA built in 1931,
able to carrv four persons besides the
pilot. Each vear approximately 8,000
persons pay $2.50 for a 15-minute look
at Cape Cod’s tip.

In 1961, Van Arsdale’s charter busi-
ness topped scheduled service revenues
bv 53,000, However, a major charter
contract was discontinued in 1962, and
charter revenues totaled 50% of those
realized from scheduled service, Presi-
dent Kennedy's family at Hyannis Port
are frequent users of the charter service.

Operating without a CAB certificate
of public convenience and necessity,
Provincetown-Boston Airline is limited
by Part 298 of the Civil Aeronautics
Act, which prohibits use of aircraft ex-
ceeding 12,500 1b. gross weight. The
airline’s Lockheeds gross at 10,500 Ib.

“Under this condition, these Lock-
heed Electras are the best aircraft for
our operation,” said Van Arsdale, “The
empty weight is only 7,500 1b.,, and
there’'s space for 12 passengers plus
350 1b, of baggage in the nose and
250 1b. in each wing compartment.”

Full Payload

There’s no problem in putting a full
payload on the Lockheeds, since fuel is
a minor v.'mght consideration. They
need only 65 for the round trip
to Boston. The Lntl.heeds operate at
about 33 cents a mile, providing a
cost-per-seat-mile approximating 3 cents,

One of Van Arsdale’s Lockheeds is
a 10A, with Pratt & Whitney 955
powerplants producing 450 hp. The
other is a 10E, with P&W 1340s of
550 hp. Cruising speed is 150 mph.
on l:ht 10A and 170 on the 10E.

“We flv visual flight rules almost
exclusively, being cﬂrhﬁed to go down
to 500 ft. enroute,” Van Arsdale said.
“Consequently, we need only one pilot,
and can even sell the -:np:l::-ts seat to
a passenger if necessary.’

Four schedules a day are offered
between Provincetown and Boston, with
increased service on Friday and Sunday
evenings when peaks are highest. On
Fridays, a shuttle service is initiated
to handle the heavy volume of summer
weekend traffic to Provincetown. At
Naples, three flights a day are operated
vear round, fare being $15.24 to Miami.
Bringing in the multi-engine aircraft
takes care of the summer increase with-
out boosting schedule frequency.

Van Arsdale recently initiated an
air taxi service available to 37 New
Fngland communities for flights into
Eustﬂn s Logan Airport,

Using a El:ssna 182 and a Piper
Apache, the taxi is available upon
phorie request.
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AIRLINE OBSERVER

» National Aeronautics and Space Administration’s Manned Spacecraft Cen-
ter at Houston is already a major airline customer, having spent $2.7 million
during Fiscal 1963 to send employes to space contractors and test and devel-
opment sites throughout the countrv. MSC currently has about 3,000
employes, and expects the total to level off at about 5,000 under current
programs. In addition to NASA personnel travel, the center estimates that
300 industry personnel visit MSC monthly from various parts of the country.

> Standardization of equipment is reason given by Northwest Airlines for the
sale of its five Douglas DC-8 aircraft. Move will leave Northwest with an all-
Boeing jet fleet. Carrier currently has 12 Boeing 720Bs and three 707-320Bs,
with two more 320Bs on order. Officials said more Boeings would be ordered
to replace the DC-8s. Four of the sold aircraft are going to National Airlines,
and one to the independent French carrier Union Aeromaritime de Trans-
port. L. B. Maytag, Jr., president of National said the DC-8 purchase would
be handled without additional financing, Northwest has had its DC-8s up
for sale for two vears (AW May 8, 1961, p. 38).

» Scaboard World Airlines has reached an agreement with Canadair, Ltd.
extending terms of payment of $10.6 million it owes the manufacturer.
Refinancing did not involve the issuance of any equity securities, and the
airline states it can meet repayment schedules out of charges for depreciation
and amortization. Under the plan, Seaboard will pay Canadair 53.1 million
in 1963, $3.8 million in 1964, $2.9 nullion in 1965 and $500,000 1in 1966
to meet the debt,

» United Air Lines will convert 14 more Boeing 720 transports to one-class
service configuration this fall as single-fare schedules are expanded to 15 more
cities, Move will place 21 of United's 28 Boeings in one-class service. Also
planned is conversion of some Douglas DC-8 transports to one-class service
next spring. Schedule expansion includes inauguration of one-class service
between Chicago and Los Angeles, where the concept will receive a big
test against the multiplicity of fares already in effect on that route. With
the expansion, United will be offering 71 daily one-class flights, compared
with 30 now.

» Russia’s Aeroflot for the first time has released break-even load factors on
several transports. TU-104B, 100-passenger twin jet, breaks even with 64
passengers on the Moscow-Tashkent route and, between Novosibirsk and
Moscow, the plane’s break-even point is 66 passengers. I1-18 turboprop
requires 72 passengers to break even on the Leningrad-Sverdlovsk route and
the An-10 turboprop needs 70 passengers flving from Kharkov to Leningrad.
It is presumed that the planes are the high-density versions carrving 100
passengers,

> Air Line Pilots Assn. last week signed an agreement with United Aiar
Lines that combines the seniority lists of the merged United-Capital com-
pany, provides for a jet crew complement of a minimum three pilots and
hikes wages to give captains on jets as much as $31,860 annually, copilots
as high as $20,244 per year and second officers as high as $17,196. Contract
also brought improvements in rules, working conditions and pensions,

» Alitalia has ordered two additional Caravelle transports for delivery next
spring. Order brings the Italian carrier’s Caravelle fleet to 18 aircraft and
Sud Aviation’s Caravelle backlog orders to 171.

» Domestic trunkline common stocks are becoming favored issues on Wall
Street. Declines which set in during the opening months of the year have
been reversed by the recent surge of popularity, and most airline listings are
being quoted at prices at least 3092 above 1963 lows. Last weck, some
airhne stocks dipped slightly as a result of profit-taking, but continued reports
of profits, trafhe growth and equipment expansion programs are expected to
bolster the upward trend. Last week, Pan American’s stock rose 13 when
its purchase of 40 Mystere 20 jet transport aircraft was announced (AW
Aug. 5, p. 40).

SHORTLINES

» British European Airways has pur-
chased two Sikorsky S-61N helicopters
for operation between Land’s End and
the Seilly Isles, the shortest routes on
the carrier’s system. Helicopters, which
cost $2.1 million with spares, will re-
place the seven-passenger de Havilland
Rapide biplanes currently shuttling
daily between the two points.

» Civil Aeronantics Board has ruled
that its investigation into rate practices
on the North Atlantic should be closed
to the public and proceedings kept con-
fidential,

P Federal Aviation Agency will conduct
a series of meetings during the next two
months with aviation mechanics to dis-
cuss wavs of modernizing certification
requirements of mechanics. Total of 31
meetings are scheduled at points
throughout the U.S.

» Iberia Air Lines of Spain has inaug-
urated Douglas DC-8 turbofan trans-
port service on its route from Madnd
to Caracas via the Canarv Islands.
Flights initially are scheduled once a
week, and bring the total of transat-
lantic flights operated by lbena to 24
each week.

» Irish International Airlines reported
a load factor of 58.8% for the second
quarter of 1963, The airline said this
was the highest load factor of all 15
IATA carriers flying between the U.S.
and Europe,

» Pacific Southwest Airlines carned
$950,000, or $1.67 a share, in the six
months ended June 30, 1963, up 95%
over the $485,000, or 86 cents a share,
reported for the first half of 1962, The
California intrastate carrier also said
that revenues and passenger boardings
m July were the largest of any month
in the company's history,

» Sabena Belgian World Airlines has
reported a 50% increase in cargo traffic
on its North Atlantic route for the first
six months of 1963 compared with the
same period last vear,

»Trans World Airlines President
Charles D. Tillinghast, Jr. has wamed
that unless U.S. airlines see a “pretty
tangible™ domestic supersonic transport

program, they'll have no choice but to
order the Concorde transport under de-

velopment by a French-British combine,

» United Air Lines has added Red
Carpet Rooms for use by members of

the airline’s 100,000 Mile Club to the
Chicago and Honolulu airport terminals,
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Me. Couillavd.

just what is
the Universal
Radio Group?

Lou Couillard, Coordinator, U R G Systems De-
sign, explains the operational advantages of this
new approach to HF system communications,

Q

Universal Radio Group. That
sounds like an all-inclusive phrase.
What does it mean?

A

Collins' URG is a complete family
of HF equipment using the latest
design techniques and components
in a building block arrangement to
provide maximum versatility to meet
modern communication require-
ments. Add to that the easiest opera-
tion possible and you have URG.

Q

You say that versatility is gained by
selecting components. Doesn't that
tend to make the URG a rather

large, bulky installation?

A

Mot really. These components are
the so-called "black box™ type with
plug-in modules or circuit cards.
This packaging concept makes the
URG as equally well suited ro
mobile, transportable, shipboard
and airborne applications as 1t does
to fixed station,

Q

What are the basic components uti-
lized in the Universal Radio Group?

A

As you know, any communication
network needs @ transmitter, Ig

ceiver, control system and antennas.
And these are all a part of the Uni-
versal Radio Group. The URG
components I have been referring
to, however, are receivers, exciters,
receiver-exciters and power ampli-
fiers and are selected to provide the
basic communication funcrions ac-
cording to the communication needs,
resulting in maximum versatility.

Q

Can you give us an example of what
you mean by maximum versarility?

A

Let's say that a transmit require-
ment existed for ground-to-air,
upper sideband, 3 kc bandwidth and
1 ke tuning increments. The URG
exciter with an automatic power
amplifier was selected to satisfy
this requirement. The mission state-
ment is changed, and you find a
requirement for point-to-point, 12
ke bandwidth, and 100 cycle tuning
increments now exists. Rather than
replace your transmitter group com-
pletely, you simply add circuit cards
to the URG exciter and your misston
statement is satisfied. This versarility
is provided in the receiver as well
as the excitet.

Does the URG offer a choice of
output power levels for use in
transmitter configurations for a vari-

ety of communication circuits?

A

Yes. Automatically tuned power
amplifiers to meet a wide variety of
requirements are available in four
basic outpur levels: 1 kw, 2.5 kw,
10 kw and 45 kw. All are compat-
ible with the URG exciters and
receiver-exciters.

Q

What are the advantages of auto-
matic tuning?

A

One advantage is minimum opera-
tor training requirements. Even
unskilled personnel can be taught
to operate URG equipment In 2
matter of minutes. A second feature
of importance in military applica-
tions is operation in an ECM envi-
ronment. In URG systems, receiver
frequencies are changed in less than
five seconds, and transmitters can
be tuned up ready for operation 1in
less than 20 seconds. Also, equip-
ment reliability is increased since
even a slight ecror in tuning adjust-
ment can subject components and
circuits to stresses that decrease

component life. Automatic tuning,
in addition to allowing remote con-
trol, insures optimum adjustment at
all rimes.

Q

Since the URG equipment operates
on single sideband, is it compatible
with older systems which do not
have a high degree of stability?

A

Yes. One of the features that con-
tributes to the excellent efficiency of
Collins' URG equipment is the fact
that receiver filters have extremely
sharp selectivity characreristics.
Unfortunately, however, it is some-
times necessary to receive signals
from transmitcters that do not have
a high degree of frequency stability.
In such cases, to prevent the signal
from being unreadable, we have
included a system of optional auto-
matic frequency control and pilor
carrier. In addition, the receivers
and exciters may be provided with
an optional selectable AM mode if
you should require this feature,

Q

Are URG components and equip-
ment available in production quan-
tities?

A

Yes. The URG is currently in full
scale production and is available as
off-the-shelf equipment. It is pro-
viding reliable operation in vital
links in NATO's communication
system, in missile tracking systems
and other service requirements in
the U.S. and around the world,

If you have other questions on the
Collins Universal Radio Group or
wish further information on what

the URG can do for you, write
today for your URG Engineering
Reference File.

COLLINS RADIO COMPANY

Cedar Rapids * Dallas * Los Angeles
New York ® International, Dallas
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SPACE TECHNOLOGY

French Plan Space Research in New Areas

By Cecil Brownlow

Paris—France plans to establish itself as a world leader in the exploration
of the lower and middle fringes of space within the next few years under a
wide, government-sponsored research program now evolving at a rapid pace

with active industry participation.

Following the successful precedent established by its postwar aviation in-
dustry, the government plans to channel France's purely national efforts into
areas of space largely ignored thus far by the U.S. and the Soviet Union

rather than directly challenging the two

First step—and one already well under
way—calls for an intensive study of the
lower spectrums of space between the
altitudes of 25 and 350 mi. using a
variety of French-designed, developed
and produced sounding rockets as well

present giants in this held.

as high-altitude polyethylene balloons.

Second step, beginning in early 1965
15 well beyond the present scope of any
other European national program (AW
June 17, p. 26). It calls tor French

FR.1 SATELLITE shown in drawing will be launched by a NASA Scout booster from
Pacific Missile Range into a 500-mi., semi-polar orbit. Satellite systems include: magnetom-
cter to measure earth’s magnetic held (1); antennas to measure magnetic field (2); isolation
pylon (3); 3,840 solar cells (4); antennas to measure electronic field, shown in deployed
and unfolding positions (5A and 5B); accumulator (6); magnesinm anti-vibration structure
(7); paddles to measure electronic density (8); electronic equipment (9), and four antennas
for transmission of telemetry data and command receiver (10). FR.1 is designed to study
very low frequency (VLF) waves in the atmosphere.
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boosters to place French satellites and
pavload packages into orbits ranging
in altitude from a low of 250 mi. to a
possible high of 6,250 mi., although
the latter figure may never be attempted
since French planners for the moment
are more interested in the relatively un-
explored areas of the lower altitudes.

The price of any comprehensive steps
into deep space is beyond the capability
of the budget now envisioned for the
French space effort, at least for the next
decade. France wants to conduct origi-
nal research, both in the experiments
used and the areas probed, whenever
possible, rather than simply follow along
trails already covered by the U. S, and
the Soviet Union,

The former approach assures a share
of international scientific prestige for
France and also may help alleviate any
internal criticism of the nation’s grow-
ing outlay of funds for development of
an independent nuclearstriking force,
including an intermediate-range ballistic
missile,

Technical spinoff from the IRBM
program has been of major benefit in
development of the countrv’s three-
stage Diamant 1 space boost vehicle
scheduled to place France's carly satel-
lite pavload packages into orbit. The
military program also is providing most
of the answers required for fabrication
of the second generation Diamant 2
scheduled to become available in the
1967-68 period.

Once the program as such has be-
come fArmly established, the Centre
National d’Etudes Spatiales (CNES),
the government agency formed to coor-
dinate and defne France’s national
space effort, hopes to place between
three and four satellites into orbit each
vear (AW June 17, p. 26).

Six satellite projects proposed by
CNES alreadv have received French
government approval, although only
the first three have been funded thus
far. There appears to be little doubt,
however, that monev will be made
available for the others in subsequent
sovernment budgets.

But, funding will become a problem
as relatively inexpensive plans lfegin to
demand more and more money as they
approach the hardware stage despite full
support for the program on the part of
the de Gaulle government. The govem-
ment recognizes the benefits of a broad-
based space effort and its potential tech-
nological fallouts for the nation’s indus-

try as a whole.
The total 1963 budget for French
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ORGANIZATIONAL CHART shows the makeup of CNES, the French agency which coordinates and defines the nation's space eftorts.

space activities, including 1ts commuit-
ments to the preliminary agencics cs-
tablished as a prelude to the anticipated
multination European Space Research
Organization (ESRO) and the largely
collateral European Launcher Develop-
ment Organization (ELDO), 15 approxi-
matelv $32.65 nullion.

With the national program moving
mto the satellite era at approximately
the same time that ESRO and ELDO
projects will begin to make sharp hnan-
cial demands, French space ofhicials sav
the over-all budget should be at least
doubled each year for the next several
vears in succession, Mo one believes
that this actually can be attained. The
1964 budget request for $60 million-
plus already is threatened by cuts in
view of the large outlays required to sup-
port France's development of an inde-
pendent nuclear military force.

One possible means of partially off-
setting this would be for France to en-
force a tight rein on the scope of
planned ESRO projects, especially those

that might overlap programs already
under wav or accomplished within the
sphere of FFrance’s national program.

Number of top officials here sav the
country’s primary interest in ESRO and
similar  multinational efforts on the
European level is in the realm of far
space, including lunar and solar probes,
with which France's budget cannot vet
cope without hampenng the program.

In any such advanced multilateral
cfforts, France also plans to play a major
role and already 15 drafting projects de-
signed to make this inevitable.

The wide range of government scien-
tific and development agencies, univer-
sitics and industry talent being pulled
together by CNES for the major push
into lower space also are studving such
advanced techniques as nuclear and
ionic propulsion, plasma jets, lasers and
improved clectronic systems with ultra
high rteliability factors that may play
only minor roles in France's national
space program as such.

The number and diversity of agencices
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bemng called upon to contribute to the
national space program also provide
some indication of the importance the
government 15 attaching to the effort.
Aside from the major roles being as-
sumed by individual companies, univer-
stties  and  astronomical observatories,
other organizations are working actively
in the program with CNES:
¢ Centre National d'Etude des Tele-
communications (CNET), the clec-
tronic research and development arm of
the Postal Mmustry, which 15 respon-
sible for the experiments designed for
IFrance’s frst satellite, the FR.1, sched-
uled to be launched with a U. S.-built
Scout rocket in late 1964 or early 1965.
The other five French satellites already
formally approved will be launched by
Diamant 1 rockets, with the first orbital
firing scheduled for early 1965.
o Office National d'Etudes et de Re-
cherches  Aeronautiques  (ONERA),
which is working on experimental rocket
programs for the military that can be
used as sounding probes in the space
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STL MOBILE TEST LAB
the celestial omnibus

When a spacecraft carries as many as 50 experiments on
a mission, it demands ground support equipment with
broad capabilities to chart its course. Mobile Test Labs,
designed and built by TRW"s Space Technology Labora-
tories can simulate, measure, record and evaluate 64,000
bits of telemetry data each second. Operating under
manual, semi-automatic, or completely automatic control
these vehicles utilize telemetry data for on-line testing
and monitoring of spacecraft electronic systems during
integration, assembly and pre-launch test. STL scientists
and engineers are using this equipment to test NASA's
Orbiting Geophysical Observatory (OGO), Air Force-
ARPA 823 spacecraft, and other classified vehicles,

L/

Lk

Space programs such as this, and continued Systems
Management for the Air Force’s Atlas, Titan and Minute-
man programs create immediate openings in: Space
Physics, Radar Systems, Applied Mathematics, Space
Communications, Antennas and Microwaves, Analog
Computers, Computer Design, Digital Computers, Guid-
ance and Navigation, Electromechanical Devices,
Engineering Mechanics, Propulsion Systems, Materials
Research. For information on positions in Southern Cali-
fornia or Cape Canaveral, write Dr. R. C. Potter, One
Space Park, Redondo Beach, California, Dept. A-8,
or P.O. Box 4277, Patrick AFB, Florida. STL is an equal
opportunity employer,

SPACE TECHNOLOGY LABORATORIES, INC,
a subsidiary of Thompson Ramo Wooldridge Inc,

Los Angeles » Vandenberg AFB « Morton AFB, San Bernardino » Cape Canaveral = Washington, D.C. » Boston * Huntsville » Dayton « Houston
S5TL WESCON Interviews in San Francisco—Call GArfield 1-5929. Visit STL Products Booth 4537.
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program. ONERA also is active in the
ficld of space simulators.

e Commissariat a L'Energie Atomique,
France's rough equivalent of the Atomic
Energy Commission in the U. 5., which
15 working in the area of nuclear pro-
pulsion techniques with space appﬁcﬂ-
tions.

» Societe pour L'Etude et la Realisation
d’'Engins Balistiques (SEREB), an in-
dustry consortium developing France's
IRBM as well as the Diamant space
booster series. Member firms are Nord-
Aviation, Sud Aviation, SNECMA,
ONERA, Dassault, MATRA and SEPR
(Societe d’Etude de la Propulsion par
Reaction).

® Central*National de la Reserche Sci-
entifique, which is active in high atmos-
phere research, using both balloons and
research rockets, primarily for the col-
lection of meteorological data.

¢ Direction de la Meterologie Nation-
ale, also active in high atmosphere re-
search, using in-house developed and
inexpensive meteorological rockets that
can reach an altitude of approximately
50 mi. The government agency also is
developing electronic packages for in-
clusion in the rockets’ nose cones plus
a new steel thread parachute for recov-
cry use. The parachute 15 designed to
be effective in verv rare atmospheric
conditions. The research rocket devel-
oped by the agency is slightly less than
1 Ft. in length and can carry a 4.4-1b.
payload. Total weight of the package
15 132 1b.

* Office National d'Etudes et de Re-
cherches Aerospatials, which is currently
planning an experiment to measure with
precision the intensity of infrared rads-
ation on several wav elengt]n along the
horizon. Experiment is scheduled to
be conducted from the monitored pay-
loads of sounding rockets sent to alti-
tudes of between 60 and 120 mi.

¢ Centre d'Enseignement ¢t de Re-
cherches de Medecine Aeronautique,
charged with studving the bioscience
aspect of space, plans to launch a mon-
kev along a ballistic trajectorv sometime
next vear in the nose cone of a Vesta
research rocket developed for the Di-
rection des Etudes et FFabrications
d’'Armement bv the Laboratoire de Re-
cherches Balistiques et Acrodynamique.
A second and longer ballistic trajectory
launch of a monkey may be made with
Diamant 1 in 1965 if the first test

proves successful.

Animal Launches

A cat will be launched into a sub-
arbital hajectory later this vear in the
nose cone of a Veronique research
rocket.

Veromique, developed by Sud Avia-
tion, was used last October to fre two
rats of the Wistar species in separate
ballistic launchings.  First rat was re-
covered after a 70-mi, flight, but the

second landed in an inaccessible area
and could not be retrieved.

Each was ftted with a series of elec-
trodes attached to the brain and other
muscle areas, and the resultant data
was telemetered to the ground.

Despite these experiments, CNES
president Jean Coulomb says France's
national program has no room for a
man-m-space program as such., Other
officials say the country eventually
m:iht be interested in participating in
a European-wide manned space pro-
gram, should one come about, although
others contend that, even on a multi-
lateral basis, budget considerations
probably would preclude any attempts
that could begin to approach in scien-
tific terms the accomplishments already
attained by the U.S. and the Soviet
Union in this held.

Advanced Programs

In other areas, however, France is
pushing ahead toward developments
well beyond the current needs of its
national space projects in order to as-
sure itself a leading role in potential,
advanced intra-European programs of
the future.

In the nuclear area, the CNES pro-
posals to the government urge that
studies of both nuclear propulsion for
use aboard advanced booster systems
and of nuclear satellite power sources
be undertaken on a top priority basis
under the direction of the Commissariat
a L'Energie Atomique,

Actual hardware, 1t any, probably
would require multinational fAnancing,
and CNES admits that development
of a nuclear reactor for propulsion
“would pmilhh exceed the national
capabilities.” An agency report adds,
however, that “first prioritv” should be
given to a study of “the difhiculties
which must be overcome, to calculate
the cost and duration of a development
program and to estimate the perform-
ances that can be achieved. . . . It ap-
pears a matter of urgency to assemble
the determining factors concerning nu-
clear propulsion in order to clarify 1deas
on an mmternational basis , . ."”

The agency savs France should con-
sider thermal nuclear propulsion for
potential use in a hrst stage booster
and for applications as an auxiliary
source that could push a wvehicle to-
ward a far space voyage after it al-
readv has been placed in a low earth
orbit.

[n the held of auxiliary nuclear power
fc:r satellites, CNES says that to date

“it 15 mmpossible , . . to decide be-
tween the fundamental technical op-
tions that exist,” including a choice
between uranium and plutonium as a
power source, and wams that to do so
could result “in copving the American
program without the hope of avoiding
certain  disadvantages which already
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have become apparent in the choices
made for Snap (Systems for Nuclear
Auxihary Power).”

CNES says a 2-3 year study should
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