SPECIAL REPORTS:

e Military Comsat

e DOD's New
Profit System

; a
USAE/Lockheed C-141 Starlifter
Rollout at Lockheed-Georgia
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PROVEN POWER FOR PROJECT GEMINI: TITAN TI

In 1964, Titan II will launch America’s first astronaut team. = As a space vehicle, Titan Il has the proven power
required to place the Gemini capsule in orbit—and the quick-launch capability to ensure successful rendezvous
missions. With the addition of large sclid propellant strap-on boosters, the versatile Titan I converts into the
space workhorse of the future: Titan IIl. = As an ICBM, the Titan Il can carry a bigger payload—farther—than
any other operational missile. = Heart of Titan II: Aerojet-General®liquid rocketl engines, using storable, hypergolic

propellants for instantaneous reaction lime.

AEROJET
GENERAL

LIQUID ROCKET PLANT
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1 AMP. 1 WATT

POWER CARTRIDGES

With a capability to withstand exposure
to radio-frequency energy without initia-
tion or without degradation of firing char-
acteristics per AFMTC Ordnance Stand-
ards (1 amp, 1 watt, no-fire level for 5
minutes), Hi-Shear's PC Series Power Car-
tridge is fully qualified for tactical use on
the production U.S. Navy Polaris A-2 Fleet
Ballistic Missile, developed by Lockheed
Missiles & Space Co., Sunnyvale, Calif.

To users of Power Cartridges this means
Hi-Shear Corporation offers a safety and
environmentally fully tested and qualified
Power Cartridge to meet most require-
ments. Based on design similarity to
Polaris needs, qualification time for PC
Series Cartridges to meet a customer’s spe-
cific need can be cut from months to weeks.

To maintain a high standard of reliability,
Hi-Shear Corporation offers a complete
in-plant capability for fabrication, assem-
bly and inspection at the Hi-Shear factory.
This capability plus experienced personnel
assures a close control and coordination of
all manufacturing processes to comply
with quality control standards.
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| NOW OPERATIONAL
- | ON POLARIS

POLARIS A-2
QUALIFICATIONS

SAFETY
JOLT.

IMPACT-SENSITIVITY.
AUTO-IGNITION

R-F HAZARD.

ELECTRICAL RESISTANCE

INSULATION RESISTANGE
NO FIRE

ENVIRONMENTAL

TEMPERATURE — HUMIDITY
per MIL-5TD-354 modified.

LEAKAGE (IMMERSION)
per MIL-E-5272,

TRANSPORTATION —VIBRATION
per MIL-STD-353.

VIBRATION

per Gaussian random vibration.

SHOCK 200 G's.
ACCELERATION =10G., 3 Axes.

TEMPERATURE —ALTITUDE
110°F., 400,000 ft.

MISCELLANEOUS
PRESSURE BOMB — Pressure vs Time,

COMPATIBILITY — Explosive and

mechanical interaction,
TIME VS CURRENT
BRUCETON ANALYSIS — mav Ord 2101.

5 Write for 4 page brochure describing features, specifications and configurations.
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2600 WEST 247TH STREET » TORRANCE * CALIFORNIA



AEROSPACE CALENDAR |} /ook to TRANSCO for Microwave

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

Sept. 9-12—158th Annual Instrument-Auto-
mation Conference & Exhibit, Instroment

ON THE MOST CHALLE NGING E;il:tv “]f]] America, MeCormick Place,
icago,

Sept. 9-12—International Conference on Pro- |
duction Enﬂﬂu.l;rmg Research, Camegic

PROBLEMS OF Institute of Technology and Webster T|111
Hotel, Pittsburgh, Pa.

Sept. 10-12—National Sj.mgnwun o SF}?‘EFI
Rendezvons, Rescue an ecovery, Ed-

N SO B A DE wards AFB, Calif. Sponsors: American
Astronautical Society; Air Force Thight
Test Center.

Sept. 10-12—New York University's Third
Annual Air Transport Conference, Wash-
ington Square Center, New York, ™. X

Sept. 11-14—East Coast Convention, :"'-IH
E n ® 500 I.-'-."Fli".ll'-.' of the United States, Boston,
ANALOG COMPUTER Mass. , L= 3

Sept. 11-15—=17th Annual National Con
vention & Acrospace Panorama. Air orce
Asen.. Sheraton-Park and Shoreham 1o

ﬁ ‘ I e M 4 o : R R 2 . tels, Washington, D, C.
i E ﬁ E Iﬂ s c | s | - Sept. 12-13—11th Annual Joint Enginecring
3333 x e, JASE 2T ’ 23% 32 RN d Management Conference, Hotel Biltmore,

.{._. ; T i T ' Los Angeles, Calif.

- - | o : Sept. 14-20—-1963 WNational Parachuting
. i ! i (. | -: Championships and 1964 U. 5. Parachute
Team Trvouts, Secattle, Wash, Sponsor:
Parachute Club of Amenca. |

(Continued on page 7)
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FUEL AND COOLING SYSTEMS HAVE A GOOD THING IN COMMON...FILTERS LIKE THIS

Hydraulic-lubricating systems do, too. It's an in-line filter by Air-Maze, used for everything from an-
hydrous ammonia and hot gas to MIL-L 7808. Lightweight designs for all capacity requirements and
pressures up to 3,000 psi. We build fluid filters for every aircraft and missile application, standard or
special. We'll build them to your basic design, using the filter element you specify (pleated—disc—
cylindrical—all metal construction) with the filtration you require. For detailed information, write or call
Rockwell-Standard Corporation, Air-Maze Division, Cleveland 28, Ohio. ROCKWELL

STANDARD g3

AIR-MAZE FILTERS ARE PRODUCED BY ROCKWELL-STANDARD CORPORATION

AEROSPACE CALENDAR

(Continued from page 5)

Sept. 16-18—International Aviation Re-
search and Development Symposium, At
lantic City, N. ]J. Sponsor: FAA,

Sept. 18-19—=1963 Airwork Operations and

q;hintcnantﬂ Symposinm, I‘v?i]lvil]e, N. J.

Sept. 19-20=Third Annual Conference on
Environmental Effects on Aircraft Sys-
tems, U.S. Maval Air Turbine Test Sta-
tiom, Trenton, N. .

Sept. 20-21—11th Annunal Conference on
Communications (Microelectronics), In-
stitute of Electrical and Electronics En-
gincers, Hotel Roosevelt, Cedar Rapuds.

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

Sept. 21=Project Beacon Mecting, Electro-
Sonics Hangar, Port Columbus, Colum-
bus, Ohio, Sponsored by FAA and State
of Ohio Div. of Awviation in cooperation
with the National Aviation Trades Assn.

Sept. 23-25—12th Annual Meeting, Stand-
ards Engineers Society, Statler-Hilton
Hotel, Washington, D. C.

Sept. 23-25—Symposium on Aeroelastic and
Dynamic Modeling Technology, Biltmore-
Hilton Hotel, Dayton, Ohio. Sponsors:
Air Force Svstems Command’s Aeronauti-
cal Systems Div.; AIA,

Sept. 23-27—National Aeronautic and Space
Engineering and Manufacturing Meeting
and Display, Society of Automotive Engi-
neers, Ambassador %—lntul, Los Angeles.

Sept. 23-27 — International Telemetenng
Conference, Savoy Place, London, Eng-
land. Sponsors: Institution of Electrical
Engineers (London); American Institute
of Aeronautics and Astronautics; Institute
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—Second Annual Symposium on
the Physics of Failure in Electronics, Chi-
cago, Ill. Sponsors: Rome Air Develop-
ment Center; Armour Research Founda-
tion.

Sept, 25-26—Seminar and Exhibat, American
Assn. for Contamination Control, Shera-
ton-Atlantic Hotel, New York, N. Y.

Sept. 26-Oct. 1—14th Congress, Interna
tional Astronautical Federation, Paris,

Sept. 27-28—S5ociety of Experimental Test
Pilots’ Seventh Annunal Report to the
Acrospace 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 Alta, Calif.

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

Oct. 1-2—Project Mercury Summary Con.
ference, NASA Manned Spacecraft Cen-
ter, Houston, Tex. (Admission by invita-
tion.)

Oect. 1-3—Eighth National Symposium on
opace Electronics, Institute of Electrical
and Electronics Engineers, Fontainbleu
Hotel, Miami Beach, Fla.

Oct. 1-4—First National Aerospace Nuclear
Saftety Topical Meeting, Amernican Nu-
clear Society, Albuquerque, N, M.

(Continued on page 9)

HOW SCIENCE GREW SUCH LONG ARMS

What’s it like out there—out in the far reaches of space? B Man is only
beginning to gratify his insatiable curiosity about the worlds beyond
this world. He's looking. He's listening. And he’s stretching out long
arms with electronic fingers, to touch and measure: radar signals orig-
inated on earth beam outwards, then reflect back to us from the moon,
the planets and the sun bearing new knowledge of their shape, direc-
tion, size and structure. ® Before World War 11 —when radar first was
conceived as a means of saving the lives of airmen and sailors—the
effective range was a few hundred miles at best. Only a few years later,
a man-made electromagnetic pulse touched the moon and returned. Man
had made his first reach beyvond the skies. B The power source for this
and for all long-range radar is the modern electron power tube. Time
after time, the power source bears the name Eimae, trade mark of

- Eitel-MeCullough, Inc. B This California corporation has an enviable
' record of space-age communications achievements. An Eimace tube

powered the first radar contact with the moon. Another powered the
only radar in the world which could track the first man-launched satel-
lite. An Eitel-McCullough klystron generated the signal for the first
radar contact with Venus. Yet another developed the energy for the first
radar pulse to touch the corona of the sun. B In the whole history of
radar, the Eimac name has appeared on more radar tubes than that
of any other electronic firm in the world. Eitel-McCullough alone, in
1938, could produce a tube which could power the U.S. Navy's first
working seaborne radar. During the war which followed, Eimac radar
tubes poured out by the hundreds of thousands. They flew in airborne
radars to Guadaleanal, Essen and Normandy. They went ashore with
the Army and the Marines, spotting mortars at Kwajalein and Iwo
Jima.* For navigation, detection, ranging and fire-control they pow-
ered our radars wherever our forces went, ® Today the Eimac name
1s on almost every klvstron power tube in the defense communications
network which connects our northern radar curtain with the U.S.,
Canada, Europe, the Middle East, the Pacific and Southeast Asia. ®
In its laboratories, Eitel-MeCullough now has a million-dollar test
instrument which will produce ten amperes of direct current at more
than three hundred thousand volts, enough to power radar tubes ten
times as powerful as today’s biggest. As sophistication of the art
proceeds, requirement arises for coherence, pulse shaping, controlled
phase and frequency agility. These call, in turn, for developments now
in progress at Eitel-McCullough: electron power tubes capable of ever
higher powers, at ever higher frequencies, over ever wider bandwidths.
B Upon the foundation of the world’s largest and longest experience
with radar tubes, Eitel-McCullough is far advanced today toward
solution of the radar tube problems of tomorrow.

*There's an absorbing now-it-can-be-tald story about this radar that * ldn't ba da." Tt
the asking. Write for **How to Build a Secret Tube.”’ ol made.” It's yours for

EITEL-McCULLOUGH, INC.

5 SAN CARLOS, CALIFORNIA
| Subsidiaries: National Electronics, Inc., Geneva, Illinois
Eitel-MeCullough, 8. A., Geneva, Switzerland

AVIATIOM WEEK & SPACE TECHNOLOGY, September 2, 1963 7



C-Jet flies largest payload at lowest ton-mile cost

The new Boeinz 707-320C carries the largest payloads
the greatest nonstop distances, at the world’s lowest ton-
mile costs.

It provides more than 8000 cubic feet of cargo space on
the full upper deck. and 1700 on two lower decks. A 7- by 11-
foot door, plus integral cargo handling system, permit load-
ing and unloading 40 tons of palletized cargo in an hour.

The C-Jet is quickly convertible into a 188-passenger jet-
liner, or into any combination cargo-passenger configura-
tion. This flexibility enables C-Jet operators to realize maxi-
mum proft from changing cargo-passenger trafic mixes.

C-Jets incorporate the major systems of the Boeing 707-
320B turbo-fan Intercontinental, the largest, longest-range
commercial jetliner in existence. Substantial savings result
from standardized spare parts, ground handling equipment,
maintenance and crew training,

Now flying with Pan American World Airways and
World Airways, Boeing C-Jets go into service soon with
American, Irish and TWA airlines.

BBLOEING LANPLET TET

AEROSPACE CALENDAR

(Continued from page 7)

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

Oct. 1-3—Symposium on Physics and Non-
destructive  Testing  (unclassihed),  San
Antonio, Tex. Sponsored by Southwest
Research Institute,

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

Clet. 5-20=10th Intermational Aarcraft Iis
plav, Genoa Internatiomal Fair, Genea,
Italv.

Oet. 7T=Sccond Annnal USAF Contract
Acrospace Services Svmposmum, Dayton
Biltmore Hotel, Davton, Ohio. Sponsor:
National AeroSpace Services Assn,

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

Oct. 7-11—=International Air Transport Assn.
19th Annunal General Meecting, Rome,
[taly

Oct. 7-14=William Tell 1963, USAF Inter-
ceptor Weapons Meet, Tyndall AFB, Fla.
Haost: Air Defense Command,

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

Oct. 8-10—National Airport Conference,
Norman, Okla. Sponsors: American Assn.
of Awrport Executives & University of
Oklahoma with the cooperation of the
Federal Aviation Agency.

Oct. 9-11—21st Annual Acrospace Electri-
cal/Electronics Conference, Aerospace
Electrical Society, Pan Pacific Auditor-
iwm, Los Angeles, Calif,

Oect. 12-11—]"?23 General Conference, Fed-
cration Aeronautique Internationale, Mex-
1C0 Clh

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

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

Oct. 15-17—World Magnesinm Congress,
ODueen Elizabeth Hotel, Montreal,

Oct. 15-18—FEighth Symposinm on Ballistic
Missile and Space Technology, Naval
Traming Center, San Dicgo, Calif. Spon-
sors: Al Space Systems Div.; AF Ballistic
Svstems Div.; Acrospace Corp.

Oct. 16-18—Tenth National Vacuum Svin-
posium, American Vacuoum Society, Stat-
ler Hilton Hotel, Boston, Mass.

Oct. 17-18; Oct. 21-22—Ninth Anglo-
American Conference, American Institute
of Aeronautics and Astronautics-Canadian
Aeronautics and Space Institute-Royal
Aeronautical 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.

Silicon
~ Transistor
Corporation
has the

broadest line
of Military

silicon power
transistors

in the industry

USN2N389  USA2N1480
USN2N424 - USA2N1481
USN2N1016B  USA2N1482 -
USN2N1016C  USA2N1483
USNZN1016D  USA2N1484
USN2ZN1047A°  USA2N1485
USN2N1048A  USAZN1486
- USN2ZN1043A  USAZN1487
USN2N1050A USAZN1488 -
'USAZN1479  USAZN1488 -
~ . USA2N14%0

¥

@ SILICON TRANSISTOR CORPORATION

SILICON TRANSISTOR CORPORATION, CARLE PLACE, LONG ISLAND, N. Y. (516) PIONEER 2-4100
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Research Center., Naturally the scientific environment at the Sperry Rand Research Center includes
a modern research facility, conducive surroundings, and advanced lab equipment. But research is people,
not bricks, mortar and equipment. Sperry emphasizes this fact. O The Center engages primarily in basic
research to provide a scientific foundation for future technical progress at Sperry Rand.

Representing this research are(l-r)Dr.].E. Shepherd, General Manager; Dr.Wayne W, Mount,
Atmosphere Physics; Dr. Harold C. Mattraw, Chemistry; Dr. Roger Newman, Solid State

Physics; Dr. Arvid Corneliussen, Applied Mechanics; Dr. Peter L. Auer, Plasma Physics,

and Dr. Warren L. Semon, Applied Mathematics. They are supported by the full scientific DIVISIONS OF

SPERRY RAND
talents of Sperry Rand Corp. SPERRY RAND RESEARCH CENTER, Sudbury, Mass. CORPORATION
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EDITORIAL

Industry’s Growth Problems

(Technology and government procurement pﬂi:m con-
tinue to work hand-and-hand to forze changes in the acro-
space industrv.  Some of these changes were discussed
recently by Reezinald [ McKenzie, vice-president and treas-

urer of Acrojet-General Corp. before the California Gronp
of the Investment Bankers Assn.  In the light of Defense
Dept.'s new policy on determining profits (see p. 60), his
remarks, excerpted below, provide background commentary
from an industry viewpoint. )

Looking ahecad to the next few years, it has becen
reliably estimated that total R&D will reach $30 billion
in 1967, and of this, $20 billion will be for the govern-
ment, You can appreciate the effect of all this on the
acrospace industry if government continues to insist,
as it is beginning to do now, that industry finance its
own facilities and personnel for such an extensive R&D
program.

Let me now outline a few of the problems which
changing circumstances have brought to the industry in
the last few years. . . . they include:

* Rising high cost of space boosters and space vehicles,
which 15 bound to restrict the number of types to be
developed.

® Rapid obsolescence of these devices, which puts new
Emplmah on Rescarch and Development work.

* Multiplication of acrospace firms, both prime and
subcontractors, . . .

e A certain amount of public or political reaction against
spending hitherto fantastic sums for “moon landings
or similar projects.

e Effect on profits as competition for available programs
increases and additional pressures mount for geographical
distribution of aerospace jobs.

. The main problem is the proliferation of biddcrs
out of all proportion to the increase in the size of the
business, spectacular as that has been.

The same kind of thing happened once, of course. in
the carly days of the automobile industry, in aircraft
between the two World Wars, and in radio between
the mid-1920s and the mid-1930s. But in those instances
government “controls” were negligible factors and 1
good old free enterprise style, the more alert, better-

of which at least 50 are involved in missile programs
and 30 in propulsion, the remainder combining aircratt,
missiles and propulsion programs.

[t follows from this that there 1s intense competition
for available appropriations. The choice of programs
has narrowed down considerably from a decade ago when

dozens of tvpes could be devﬂlﬂ]}r:{[ and produced and
cvervbody was sure to get a piece of the business.

.. . While people are just beginning to grasp the sig-
nificance of chemical rockets and their potential, the
industry must move on to new methods of propulsion,
nuclear, 1on, or some other., The amount of Research
and Development work which this calls for is beyond
the capacity of private enterprise alone to provide,

This is getting to be one of our major problems. The
government is more insistent upon the private hnancing
of rescarch facilities and the personnel to man them.
Financing these facilitics means that there must be
greater depreciation allowances if companies are going
to survive.

The question of proht is another problem for which
no solution mutually satisfactory to government and
industrv has vet been found. Perhaps incentive con-
tracts will bring about greater stability in the industry
by weeding out companies ready to “buy” a development
contract with a fixed fee with the hope of eventually
making out on contract changes or cashing in on a
follow-on production contract. But even these oppor-
tunities are going to be very limited because for a long
time to come, aerospace will not be a production-line
or volume-production industry. It may never be.

As I have indicated earlier, the growth and complexity
ol the acrospace industry has hmught about new relation-
ships between government and the industry. .

Whereas formerly the government more or less simply
stated what it wanted and let competition among private
companics provide the best answer, today there 15 much
broader control of industry by the procurement agencies.
Morcover, because of the complexity of missile and space
programs, the government has had to hire “management
hrms™ to run the programs, and these in turn are anxious
at times to take over parts of various programs.

out and related circuitry. Then, by selecting the de- 831A Frequency-Period . . . . . .§ 50. managed companies survived. More and more the industry feels it is hc-:nmiﬂnﬂg in
 iaid g R fnatan mbdilee vak aan 831B Frequency-Period (remotely programmable) .  110. But the conditions which made for the growth and fact a closely controlled agent of the government. There
sired frequency range an 0 y 832A Frequency-Period . . . 175, prosperity of the surviving automobile, aircraft, and 15 Increasing pressure for spectacular technological
“tailor-make’” an instrument to meet your present ggﬁi E’;ﬁﬁ‘:?{;::md (remotely programmable) . ggg* radio companics do not exist in the acrospace industry  achievement. There is centralization of decision making
needs. As your requirements change, you can buy the 8338 Counter-Timer {(remotely programmable) . .  350. today. There can ncver be a “popular” market; there in Washington. There is socio-ecconomic pressure for
needed plug-ins to obtain the range and/or function 834A 500 Mc Heterodyne Converter . . . . . . 600, 15 only one customer, the government. . . . geographical c!lﬂtnbutmn of the available business.
o _ : 835A Integrating Digital Voltmeter ., . . . . . B35 As a percentage of our Gross National Product, major From the mvestment point of view, the mounting
you want—at a fraction of the cost of a new instrument. 836A'" 100 Mc Direct Counting Adaptor . . . . . 430 space programs and Resecarch and Development of  demand of the government that private industry finance

WRITE FOR COMPLETE LITERATURE
AND SPECIFICATIONS

MODULES COMING SOON:

Digital Phase Meter; 1 kMc Heterodyne Converter;
100 Mc Fregquency Range Module.

**Avallable up to 200 Mc on speclal order,

Acrospace Systems have tended to increase—but not
m:arh n pmpn}rtmn to the number of new frms com-

peting for the business.
In 1946, immediately after World War 2, it was

costlv and to some extent rnisky R&D facilities, without
reasonable assurance of a prohtable payoft 1s perhaps the
most serious problem,

All of these facts indicate the range and breadth of

*Trademark All prices fob taciory, subject to change withoul notige.

cstimated there were 41 major prime contractors in  the problems which growth has nurtured in the aero-

what is now the aerospace business. Of these, a dozen  space industry. None of them are insoluble and none
were engaged in missile work and another dozen in  of them need be fatal: but they must be taken inte

propulsion, The rest were aircraft contractors. account, not only by management but by investors as
Today it is estimated there are more than 100 primes,  well.

COVIPUTER MEASUREMENTS COMVMPANY

A DIVISION QF PACIFIC INDUSTRIES, INC.

W . 12970 Bradley Avenue / San Fernando, California Phone (213) 367-2161 / Twx (213) 764-5993
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Heart of the Vidar S-60 is this Vidar 210 VCO. Fifteen plug-in VCO's with
associated multiplexers, power supply, reference oscillator and housing use just
32" of standard 19" rack space.
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HOW TO MULTIPLEX 5 CHANNELS OF FM ANALOG DATA
ON 1 TAPE TRACK WITH A SYSTEM ACCURACY OF 0.1%

Multi-channel data to be recorded in analog form has
presented the instrumentation engineer with a dilemma,
To achieve high accuracy, he could record one data
channel per tape track, But this approach is costly be-
cause of the number of tape recorders required. The
alternative of frequency multiplexing several data chan-
nels on one tape track meant a sacrifice in accuracy
due to inadequate VCO performance.

The new Vidar 5-60 answers the problem. This high
performance data system provides 0.1% stability, 0.1%
linearity, and solid state reliability for telemetry or FM
magnetic tape storage of static and time varying data
via multiplex techniques. For the first time, you can use
competitively priced VCQ's to achieve 0.1% overall
system accuracy!

In operation, precision voltage-controlled oscillators
provide frequency-modulated sub-carrier signals at
standard IRIG center frequencies. A highly refined

relaxation oscillator effects the voltage-to-frequency
conversion.

In addition to high stability and linearity, the Vidar S-60
offers exceptional flexibility. The center frequency may
be located anywhere within an IRIG channel. Deviation
sensitivity is continuously adjustable to provide up to
J0% output deviation with any selected input voltage
span from 5 to 40 volts.

A plug-in sub-assembly determines the IRIG band for
each VOO and includes a front panel presentation of
the channel number. Front panel switches provide zero
and 2.5 volt calibration from an internal reference. Qut-
put level of each VCO Is adjustable from the front panel.

We would be pleased to send you complete technical
specifications. Please call your nearest Vidar engineer-
ing representative or write directly to Vidar Corpora-
tion, 77 Ortega Avenue, Mountain View, California.
Fhone: (4135) 961-1000. 8

VvV IiiD AR

WHO'S WHERE

In the Front Office

kurt R. Stehling, assistant to the presi-
dent of Electro-Optical Svstems, Ine., for
Astronautics, and director of the company’s
newly formed Washington, D.C., Opera-
tions. Formerly, Mr. Stehling was a senior
staff scientist in NASA’s Plans and Pro-
pram Evaluation Ofhce. Also: Jack Davis,
manager, Electric Propulsion Flight Test
Program Office, Electro-Optical Systems,
Inc., Pasadena, Calif.,, succeeding Leslie J.
Cook (AW May 6, p. 19).

Sanford 5. Muaremont, president  of
Rocket Power, Inc., Mesa, Ariz., succeeding
Charles E. Bartley, who has resigned. Also,
Frank A. Marion, executive vice president,
has resigned.

Dr. Bruce H. Billings, a vice president,
Acrospace Corp., and general manager of
the Laboratories Div., El Seeundo. Calif,,
succeeding D, Chalmers W, Sherwin (AW
Apr. 15, p. 23).

Thomas B. Nichols, vice president and
secretary, Astropower, Inc., Newport Beach,
Calif., a subsidiary of I"Jr_mg]n Aircraft Co.

Renville H, McMann, Jr., vice president,
Military and Industrial Systems Dept,, CBS
Laboratories, Stamford, Conn,

Vice President Mansheld D. Sprague,
Deputy Group Executive, Advanced Prod-
ucts Group, American Machine & Foundry
Co., Greenwich, Conn.

]:ﬂlll 8. McCullough, vice president and
general manager, Electron Tube Div,, Lit-
ton Industries. San Carlos, Calif.

Edward F. Manion, vice president-mar-
keting, Ford Instrument Co., Long Island
City, N. Y., a division of Sperry Rand Corp

Ear] Ray Skaggs, a vice president, I’.J]:n
mar Scientific Corp., Palo Alto, Calif,,
subsidiary of Uthd Control Corp. "'I.Ir
"\ng""-. {f:utmm.'-. as gL‘tH_'ri] manager of
Palomar.

George L. Loomis, vice president-opera-
tions, Power Equipment Div,, Lear-Siegler,
Inc., Cleveland, Ohio.

Richard A. Lenon, vice president-finance,
Westinghouse Air Brake Co., Pittsburgh,
Pa. i

RIJhLTI’ E. Lindstrom, a vice pn:-.u_h_nt
Space Craft, Inc., Huntsville, Ala., and head
of the new Astran Div,

William H. Habblett, corporate director
of special events, Northrop Corp., Beverly
Hills, Calif. Mr. Habblett continues as spe-
cial assistant to the president and chairman.

Dr. William J. Price has been named
Executive Director of the Air Force Office
of Scientihe Research, Washington, D. C.

Hmmrs and Elections

. Frederick E. Terman, vice president
..!]]f.] prmmt of Stanford University, has re-
ceived the 1963 Western Electronic Medal
of Achievement for his “distinguished serv-
e to the electronics industry as scientist,
educator and counselor.”

Amrom Katz, a physicist in the Elec-
tronics Department of The Rand Corp., has
received the George W. Goddard Award
from the Socicty of metﬂur,aphau. [nstru-
mentation Enginecers for “outstanding in-
dividual contributions to acrospace ;:r]l{rtr:-
optical instrumentation engineering,’

INDUSTRY OBSERVER

® Flight test plans for the Air Force Dyna-Soar boost glide vehicle may be
delaved by cost over-runs affecting such kev svstems as instrumentation,
guidance and communications. As a consequence of the cost difheulties and
resulting cutbacks, USAF may not be able to meet its projected schedule
for cIrnp tests beginning in mid-1965 and orbital flights in early 1966 (AW
July 22, p. 233; Aug. 19, p. 34). Stepped-up funding on a crash basis may
be necessary to mr,'{_l: Ell]'['{_’l'll_' flight test plans. Contractors experniencing
schedule difficulties—which ,lli]jﬂr::nrh stem from program changes and
forced funding—include Boeing, Martin, Electro-Mechanmcal HLHLIF-ETI and
Radio Corp. of America.

» Specifications for a reconnaissance version of the F-111 (TFX) are being
prepared by USAF’s Aeronautical Systems Div. for a possible industry study
program.

P Federal Aviation Agency has invited 18 companies to bid on development
of an integrated avionics system for general aviation aircraft which would
provide 360 communications channels, ommni, distance measuring equipment,
and ILS localizer and glide slope in a package weighing less than 20 1b. and
costing less than $5, 000. Prototype Lqm]:mLuI is to be delivered within 12

months. Bids are due Sept. 25.

» Program for General Dynamics/Astronautics SATAR satellite for acrospace
research (AW July 15, p. 69) contemplates use of Allegany Ballistics Labora-
tory X258 solid propellant motor as the vehicle's jettisonable rocket for
injection into a 500-naut. mi. orbit. Program may receive about $2 million
from USAF for one static test article and one satellite which may not be

launched before the summer of 1964.

» India has formed a government-owned company, Acronautics India, Ltd.,
to manufacture Russian- designed MiG and other tvpes of aireraft and control
and manage the complex of Factories to be built by the government. Aircraft
Manufacturing Depot at Kanpur has turned out its first two Avro 748s and
two more are to be flown by March. Production will be about 30 aircraft.

> An 18-month investigation of different electronic scan techniques suitable
for use in forward area surveillance radars which are hardened to withstand
nuclear blasts is planned by Army Electronics Materiel Agency. Request for

industry proposals is expected to be issued Sept. 9.

» Rollout and hrst flight date for the North American B-70 Mach 3 bomber
remains indefinite. Tank sealing problems continued to delav the assembly
during August, but these are now reported to have been overcome. Nlis-
matches were being checked last week, but actual welding of the wing to the

fuselage had not thnn

» Program to develop advanced electromagnetic deflection technique for
Jpl:-lir:.ltinu to iumg amplifier aerial cameras to obtain image motion com-
pensation control is being sponsored by USAF's Aeronautical Systems Div,
Industry will submit proposals for the program by Sept. 12. Involved will
be the fabrication of a simple breadboard model.

P Procedures to accomplish accelerated life testing of space guidance com-
ponents will be established under a 10-month contract from Aeronautical
Svstems Div,, proposals for which were submitted last month. Study 15
predicated on the estimate that a guidance system with 95% |11’H|‘=1]"HIJI'I
of successful operation for a one-year mission must have a mean-time-to-
failure, assuming random time-to-failure distribution, of 171,000 hr. Dem-
onstration of such MTF in a real-time acceptance test would not be feasible.

» Study of photo-emission of electrons at the metal-insulator interface of
thin film composite systems will be sponsored by Acronautical Systems Div.
Thin films of tantalum ]:-LntuudL tantalum nitride, niobium oxide and
beryllium oxide will be involved in the investigation, for which industry

proposals will be submitted by Sept. 11.
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The General Precision LGP 21 Now you can increase the productivity of your e
scientific or engineering staff with an LGP*21, first full-capability, general-purpose :
digital computer to sell for a basic price of $16,250. (Add $5250 for special input/ : e
output typewriter.) Or lease the LGP 21 under a variety of plans to fit your needs, : @ GERIERAL
Use of 500-program library included. Large disc memory: 4096 words ot 9 decimal » @EE@D%D@[E
digits each (36,0004 decimal digits). Compact vocabulary: 23 commands covering , ::f‘::_':ﬁ:ﬂ': ::f_*::::ﬁi“g:i':
all arithmetic functions. Adaptable: 32 addresses for program control of input |
and output equipment. Easy to operate. Completely mobile. Send for full details! : '

{G 3148}

L)
llllillllIilllill-lil-ll-lll-l-lliil-l

FIRST )
FULL-CAPABILITY

COMPUTER
PRICED FROM

$16,250

..Tgﬁuthﬁﬂﬂqﬂchﬂﬂﬂh FRECISION, MG, /

Space Budget Attitude

Russian Anti-Missiles

TFX Cost Estimates

Life Among the Stars

Crossing the T

Washington Roundup

Vast change in Congress’ attitude toward space budgets since last year was illus-
trated last week by votes on the cmnpmmlsf 55 35-billion NASA authorization figure
agreed on by a House-Senate conference (se 18). When the figure reached the
House floor, an amendment to send it back l:n:: t:nnfcr-::nce with instructions to cut the
total to $5.2 billion was defeated only by a 200 to 176 vote. The bill finally was passed,
by 249 to 125. By contrast, last vear's NASA authorization was approved unanimously.

Voting this year was generally along party lines, with Republicans against. Five
Republican members of the House space committee—Reps. Richard Roudebush (Ind.),
"I]mnm‘. Pellv (Wash.), James Weaver (Pa.), Edward Gumey (Fla.) and Donald Rums-
feld (I11.)—voted against the bill.

Project 60, Defense Dept.’s study of ways to place all militarv contract manage-
ment under one head, has been completed. It would not centralize procurement, but
would put all plant representatives and their regional offices under a single defense staft
and commander. Whether Defense Secretary Robert McNamara will go ahead with
the plan probably depends more on his estimate of the congressional climate than on
results of the study.

The present and former directors of defense research and engineering are not
concerned over indications that the Soviet Union has installed anti-missile missiles—
which the Pentagon is now calling “anti-ballistic missiles,” or ABMs—in the area around
Leningrad, Dr, llirnh:] Brown, who holds the job now, said there is “cvidence of
possible ABM activitv” but the U. S. does not consider it U::-m':.qm_nh.ﬂ

Dr. Herbert York, Brown’s predecessor, unhE:E-ll“ﬂtmgh’ discounted a statement by
Sen. Strom Thurmond that the Leningrad missiles “were capable of knocking down
Amernican missiles.” Why, then, would Russia deplov such a system? Sen. Frank
Lausche asked.

. Some of their scientists sold them a bill of goods,” York said. ““T'hat happens
here, too.”

Vice President Lyndon Johnson recently asked Defense Dept. and NASA for
reports on what they are doing and what they plan to do about ]lldIlllLl.'] space stations—
apparently to assure himself that the agencies are not duplicating study efforts. Replies
were classified, but the question remams whether new studies will be contracted for
before current studies are evaluated. NASA has 15 or more under way now. Defense
Dept. has been holding up Air Force requests for proposals on space station studies,
which were due to be issued some time ago (AW July 8§, p. 18).

Ome reason why Sen. John L. McClellan didn’t mind recessing the TFX investiga-
tion for a while was that he hopes to get hold of new cost estimates for the entire
program. Estimates have increased 51gmﬁunth despite Air Force's insistence on
sticking to the $7-billion figure (see p. 18). Sen. McClellan would like to see the new
estimates betore he calls Defense E-.n::r:rn:l.'an Robert McNamara and Deputy Secretary
Roswell Gilpatric as witnesses.

The only Program Change Package (PCP) that has not been submitted to
McNamara's office for approval is the one for the TFX, Others were completed and
approved June 1 for use in preparing Defense Dept.’s Fiscal 1965 budget requests.

Proposed Federal Communications Commission procurement mgulatmns for the
Emnmum{:atmns Satellite Lnrp and its prime contractors (AW Aug. 19, p. 33), will
be eased. Minimum contract size under which the contractors must nutlf F‘CE of the
mtended recipient and the procurement procedure used will be ralsed from the
original 52,500 figure to $10,000. An FCC spokesman emphasizes that the notification
15 intended only to assure adequate competition in major procurements, and not to
mvolve the agency in the choice of contractor.

Life Magazine and the 16 NASA space pilots are expected to sign a contract later
this month which would give the pilots $25,000 each for their personal storics, with
avment to be made over a four-year period. Any new astronauts also would receive that
ee.
Field Enterprises, which withdrew its offer of $3.2 million for the package of
persmml stories because it could not agree with NASA on details (AW July 15, p. 28),
still is bidding for book rights.

The 500-word statement that President Kennedy read on a closed-circuit television
broadcast to the USAF-Lockheed C-141 rollout ceremonies at Marietta, Ga., recently
(AW Aug. 26, p. 30) mentioned a famous Navy strategist, the late Adm. Malmn ;md
the Army’s current chief of staff, Gen. Earle Wheeler. It did not mention the Air Force
or Lockheed. —Washington Staff
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$5.35-Billion NASA Budget Authorized

Compromise restores $147 million of $489 million
cut by House from original space agency request.

Bv Alfred P. Alibrando

Washington—House and Senate last week approved and sent to the Presi-
dent a conference bill authorizing an appropriation of $5.35 billion for the
space agency in Fiscal 1964, rﬂmring $147.1 million of the S459 million cuat

by the Ilnmc from the agency's

» budget request (AW Aug. 26, p. 23).

Most nnpﬂrtant restorations i National Aeronauntics and bpacc Administra-
tion programs (scc :lL't't‘Jm]:rln‘l.'ing chart) were:

e Manned spacecraft svstems—=S60 mil-
lion for Apollo command and service
module development.
® Launch vchicle and propulsion svs-
tems—59 million restored for the Aero-
jet-General N-1 hvdrogen engine,
e Lunar and planetary  programs—520
million restored for Survevor orbiter.
The conference committee reported
that increased funding for the Apollo
manned lunar landing program  was
agreed upon as a result of “more con-
crete” programing and signing of a

formal NASA-North Amencan contract
(AW Aug. 26, p. 31), which followed
House passage of the onginal NASA
anthorization hill.

The House space committee elhmi-
nated the Survevor orbiter program. for
which the ageney had requested 528.2
million. The committee said the pro-
gram had not been clearly dehned or

iunhl_r_*tl or considered ureent l‘n MNASAL
The Senate restored the entire amount

after NASA made a persmasive argo-

18

Zuckert Discusses TFX, Follow-on Aireraft

Washington—Air Force has begun preliminary work on a munned aircraft which
will follow the General Dynamics F-111 (TTX). Air Force Seccretary Enzene M,
Zuckert said late last week., Zuckert gave no details on the aircraft, but he said he
does not “like to wse the word “bomber” ™

Zuckert mentioned the follow-on aircraft at o Pentagon press conterence. which
he described as “a status report’” on the F-111 program. but would not claborate.
Zuckert was the final Defense Dept. witness before the Senate Investigations Sub-
committee recessed its probe of the I5111 award on Aung.

Zuckert said the press conference was not a “victory celebration™ after his tesh-
mony and that it was held onlv “becanse I'm back at work.”

Highlights of the F-111 status report were:
® Research and development prooram will inelnde 23 aireraft—18 for Air Force and
five for Navv, First F-111 Aight will be in Jannary or Febrare, 1965,
® Program is on schedule, is moving rapidly and has top U. S, priority.
® Letter contract with General Dvonamics has not bren signed but will be soon.
e Zuckert conceded that he had not read the fourth sonrce evaluation report before
he made a tentative recommendation that General Dyvnamics be selected. but that
he had the same bricfing—a condensed version of the evaluation—as the Air Council
and technical disenssions with his experts before he reached his conclusion.

e Congressional hearings into the F-111 decision have not affected the prozram
schedule. Zuckert's assessment of the hearings: It doesn’t “do anv harm™ to have
someone look at procedures, and hearings have been extended becanse of the
complexity of the subject. Zuckert said he conld not answer as to whether Defense
Dept. “has emerged clean”™ from the hearings.

® Cost of the F-111 program, including research, development. test engineering and
1,700 production aircraft is “about S7 billion.”” In the development phase. 1278
of engineering man-hours already have been expended, as have more than 60% —or
more than 9,000 hr.—of the 15,500:hr. wind tunnel program.
design man-hours and 65 of tooling man-hours have been expended.

e Grumman will design and manufacture Navy aireraft nose and main landing
gears, aft fuselage, horizontal stabilizers, arresting gear and tail bumper. Decision
has not been made on whether Grumman will manufacture the entire Nawvv version.
® Subcontract list has grown to 18 major companies responsible for subsystems (AW
Ang. 26, p. 55). Government-furnished equipment will include the Pratt & Whitney
TF-30, Navy missile svstem being developed by Hughes with General Dynamics as
integrator, IFF transponder, instrument landing system, intercommunications system,
TACAN, UHF radio, UHF omni-navigator. Most will be off-the-shelf items.

to describe it.
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Another 5% of tool

ment that the program was needed to
gather new scientific information on the
moon as well as data vital to Apollo.
The House conferecs agreed to restora-
tion of %20 milhon, provided that the
funds be used only for Survevor orbiter.
Total of 542 million was restored for
construction of facihitics, imncluding land-
and ship-based tracking facilities. Major
items [i:-r which funds were restored:
e Mississippi Test Facilitv—A total of
57.5 milhon restored, nlr,ludmg 53.3
million more for the static test facility
for the Hnr.mg S-1C first stage of the
Saturn 5; $51.5 million for a North
American S2 sccond-stage test facility
and $2.5 million more for a Rocketdvne
-1 engine test stand.
e Launch Operations Center—Confer-
ence bill restores 55.2 million. Work on
Saturn 5 launch facilitics will not be
slowed down by the remaining reduc-
tion, which was general and not a denal
of anv specific projects.
e Flight Research Center—Iouse elimi-
nated all funds requested because at the
time there were no “hom future projects
assigned to this center mvolving hagh-
spred research dlﬂfl’.lfl bevond the cur-
rent X-15 program.” A NASA request
for 51,157,000 to build a ligh tem-
perature loads calibration facility was
restored because of the decision to go
ahead with the supersonic  transport
Program.
o LEM test facihities—=NASA had re-
gquested 515 million to build a second
block of facilities at the White Sands
Missile Range to check Lunar Excur-
sion Module engines. All but 53500,000
wits  restored  after WNASA  convinced
members of congressional space com-
mittees that reliability of the engine
in the Lunar Excursion Module is one
of the most entical items in the Apollo
program,

o Manned space flight tracking facili-
tics—All but $1.5 million of the S21
million orginally requested for con-
struction of three S5-ft. tracking an-
tenna stations at foreign locations was
westored to avoid jeopardizing nego-
tiations for the sites.

e Instrumentation ships—NASA  had
asked for $90 million to modifv and
cquip three ships from the reserve mark-
time fleet for Apollo tracking opera-
tions. The conference bill restored $3.3
million of the 510 million House cut
but urged that NASA and the Defense
Dept. make 2 joint study to determne
the possibility of creating a tracking
ship usable bv both NASA and de
fense agencies.

e Electronics Research Center—NASA
requested $5 million to begin work on
an Electronies Research Center in the
Boston area. The House cut this to $3.9
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RESEARCH AND DEVELOPMENT

Manred spacecraft system

Launch vehicle and propulsion 1fﬂem ..............

Conference Action on NASA FY1964 Authorization Request

Aerospoce medicine $
Integration and checkeutl, . .
Systems engineering
Meteorological satellites
Communications satellites .

Advanced applications satellites . . . . . . .

Indusirial applications
Geophysics and astronomy :
Lunar and planetary explaration,
Bioscienee :
Launch vehicle development

Facility, training and research granits . .

Space vehicle systems
Electronic sysiems
Human Factor systems

Muclear-electric systems ., . . .. .. ......

Mucleaor rockels
Chemical propulsion.
Space power

Aeronoulies. . . . . . e e T T
Tracking and data n:quitlﬁnn T

] e I A B 0, 1 R R ok B o0
ADMINISTRATIVE DFEHATIGHS .......... T

CONSTRUCTION OF FACILITIES
Ames Rescarch Center
Flight Research Center
Goddard Space Flight Center
Jet Propulsion Laboratory .
Langley Research Center
Launch Operations Centor. .
Lewis Research Canter T e xrge
Maonned Spacecraft Center. :
Marshall Space Flight Canter. . .
Michoud Plant . o
Mississippi Test Facility

Muclear Rocket Development Station. . .

Various Locations
Wallops Station
Facility Planning and Design

Tetal . .. .. B Y S
Grand Total
“ltems in conference on various locations:
Electronic research center
Instrumenlation ships .
LEM test Facility . . .

Manned s=poce ﬂigh! r.lnlu ul:quh"mn and Irm.'itinu

Facility . .

PO - i o 3 o R
Less than NASA request. . ................

Less than 5enafe approved . . . . . ..
More thoan House opproved

million and required that NASA pro-
vide a more complete justihcation for
the center and its location before com-
mitting any funds to construction or
]}IITE‘]H'-L of land. The Senate approved
a hill providing for the full 55 million
and removing “the restrictions, House
conferces mmsisted on mamtaining both
the S1.1 million reduction and the re-
strictions., Both were accepted in the
conference hill.

Both the Senate and House space
committees had recommended new re-
strictions on the reprograming of funds

by NASA. The conference bill adopted
some of these tightened restrictions,

which include a decrease from 3% to
249 1 the amount of research and de-
velopment funds which mayv be trans-
ferred for construction of facilities, and
a 30-dav waiting period for such trans-
fers after notifving Congress, unless the
space committecs I1.m: III(iIE‘-.ltLEl carlier
that thev have no objections.

The conference bill also requIres
NASA to adopt General Services Ad-
ministration, Navy or Army Corps of
Engineers design  and construction
standards until the agency establishes
its own standards.

House Independent Ofheces Appro-
priations Subcommittee has fimished
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MNASA House Senate Conference

Request Action Action Action
$1,5546,600,000 $1,436,400,000 51,554 ,4600,000 $1,4%946,600,000
1,148,500,000 1,138, 500,000 1,153, 500,000 1,147 500,000
16,700,000 11,000,000 11,000,000 11,000,000
.......... 153,000,000 125,000,000 140,000,000 125,000,000
.......... 37,000,000 37,000,000 37,000,000 37,000,000
63,700,000 43,700,000 63,700,000 &3 ,700,000
51,100,000 42 175,000 44,175,000 42,175,000

1,000,000 Tt Y. .
a.500,000 3,500,000 3,500,000 3,500,000
........ 194,400,000 190,400,000 194,400,000 194,400,000
........... 322,600,000 254 400,000 282,600,000 274 400,000
.......... 35,200,000 21,200,000 21,200,000 21,200,000
........ 130,700,000 127,700,000 127,700,000 127,700,000
55,000,000 30,400,000 20,000,000 40,000,000
............. 41,962,000 53,442,000 53,462,000 53,462,000
i 30,362,000 30,362,000 30,342,000 30,362,000
D 18,200,000 13,200,000 13,200,000 13,200,000
g 68,768,000 68,768,000 &8, 748,000 68,768,000
........... 4,687,000 21,687,000 26,687,000 @4 ,187,000
22.497 .000 24 497 000 24,497 000 24 497 000
16,524,000 14,524,000 16,524,000 16,524,000
........ 14,200,000 14,200,000 16,200,000 16,200,000
............. 231,500,000 214,700,000 220,200,000 218,200,000
.......... $4,351,700,000 $4,013,175,000 $4,225,275,000 $4,119,575,000
$560, 300,000 $508, 185,000 $539, 185,000 $518, 185,000
£13,074&,000 $11,044,000 511,044 000 $11,044,000
4,081,000 o 1,157,000 1,157,000
....... 20,932,000 17,032,500 20,332,500 17,032,500
F.,000,000 2,998,200 2,998,200 2,998,200
....... 9. 768,000 8,204,700 8,204,700 8,204,700
Sl L g 12,855,000 279,677,000 300,316,000 284 916,000
..... e 25,835,000 18,634,000 18,634,000 18,434,000
..... 37,736,000 35,102,000 33,102,000 33,102,000
38,496,000 28,980,000 28,980,000 28,980,000
........ 10,003,000 8,488,000 8,688,000 B,488, 000
111,46%0,000 22,494,000 102, 194,000 100,194,000
20,490,000 15,650,000 15,650,000 15,650,000
..... 176,038,000 148,453,000 148,253,000 *159,953,000
2,000,000 win a . 505,000 505,000
10,000,000 15,000,000 25,000, ﬂﬂﬂ 20,000,000
..... $800,000, 000 $682,359, 400 $rqr,uﬁn*4nu $713,060, 400
............. $5,712,000, 000 $£5,203,719,400 $5,511,520,400 $5,350,820, 400
$5,000,000 $3, 900,000 £5,000,000 $3,900,000
90,000,000 80,000,000 8%,000,000 83,300,000
15,000,000 11,500,000 14,500,000 14,500,000
21,000,000 14,500,000 21,000,000 19,500,000

Rescarch & Construction of
Development Administrative Facilities Total

............. $4,119,575,000 $518, 185,000 $713,060, 400 $5,350,820, 400
............. 232,125,000 42,115,000 B6,939,4600 341,179,600
......... 105,700,000 21,000,000 34,000,000 140,700,000
104,400,000 10,000,000 30,701,000 147,101,000

hearing NASA witnesses (AW Aug. 26,
P 23) “but other legislative trafhc pmh
ably will delay House consideration of
the NASA appropriation bill until about
the second week in September.

Since the Senate Appropriations
Committee will not hold hearings on
the NASA appropriation until after
the House approves a bill, it now ap-
pears that the agency’s Fiscal 1964
appropriations legislation will not clear
Congress until Oct. 1 or later.

Cﬂllgfﬂ&-b s expected hnally to vote
a NASA appropriation of about $5.3
bilhion—some 35400 million less than
the Administration requested.
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ALGOL ROCKET MOTOR, supplving approximately 100.000-1b. thrust for the Little Joe 2 laomch vehicle, undergoes static test hiring at

Acrojet-General Corp.'s solid rocket plant, near Sacramento, Calif.

Note altitude chamber covening the nozzle end of the motor.

First Little Joe 2 Launched Successfully

Fatlure to termiunate thrust appeared
to be the onlv Aaw in an otherwise
satisfactorv  first  flight  test Aug, 28
at White Sands Missile Range of the
General Dvnamies/Convair Little Jou
2 launch vehicle which will simulate
flight conditions to be encountered
dunng actual Apollo nussions.

Farly scan of data indicated that
there should be no delay in continu-
mg the test program, Next tests at
White Sands should be pad abaort trials,
mvolving launch of Apollo command
module |]|ﬂ|'|!.l]':||;lh.1 bv mcans of the

motors in the ﬂ]:ut{_mmft 5 escape tower
and these will probably take place T]IL

Latter part of Scptember,  Little Joe

APOLLO COMMAND MODULE hﬂilftp]:i[‘t‘, BP-6 (left), will he used to gualifv lannch escape svstem in an off-the-pad abort test, expected
to be next on the program at White Sands.
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2 15 then scheduled to boost two boler-
plate Apollo and one flight configura-
tion  spacccraft to  test the  cscape
svstem  under maximum  acrodvnamic
pressure,

Launch followed a 6-hr. 10-min.
countdown, with no flt!il:]'- encountered,
at Armv Launch Area 35 being used by
National Acronautics and Space Ad-
nmistration’s Manned Spaceeraft Cen-
ter. The vehicle achieved programmed
speed on the order of Mach 1.1 and a
maximum  altitude of 24,000 . Ob-
servers were “pleasantly surprised”  at
the lack of blast damage to the launch
pad.

Program was to venty the perform-

ance of the solid-rocket-powered Little

Joe 2 in flight prior to emploving it
to test Apollo command modules and
the Apollo escape svstem under maxi-
mum acrodvnamic pressures  that will
simulate abort escape conditions after
laumch of ApoHo uwsing the Satum
vehicle at Cape Canaveral,

Test involved launch of a fullv-pow-
credd Lattle Joe 2, with ats 105, 200-1b.
thrust Acrojet-General Algol sustamer
and six 34,460-1b.-thrust Thiokol boos-
ters being igmited at launch. Exact com-
bination of Algol and Recruit motors to
be used in future Little Joe 2 fights will
depend upon thrust requirements for
cach particular flight.

lechnician (right) puts protective covering over nozzles of launch escape motor.
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Topping the vehiele during 1ts first
r-L '-.1' LT - N | lIIL_]':HJHI:!I d””””"- |]"|1'. |'|.|‘IF!
consisting of a thLI adapter 154 . m
diameter and 167 in. long, a steel simu-
lated commuand mmhl]:_- 126 in, long
and 1354 . in diameter at the base and
a dummy escape tower 33 ft. high,
bringing total height of the vehicle
a11¢l EEY load to 86 '|: ane total 1.1'L'if__’,|:'.
bt b, UL 11,

The test was to Prove the assem-
blv’s structural integrity, the vehicle's
stability, 't‘mrpllﬁwim_i svstem L‘ﬂ_lli;ir.'n-‘_“.
and effectiveness of instrumentation,

Plan was to terminate thrust after
the vehicle achieved maximum  acro-
dyvnamic pressure by sending a radio
signal  from the blockhouse which
would rupture the Algol motor by hav-
mg the destruct system make two long-
tudinal cuts in the motor case. Positive
mmdication of the signal being sent from
the blockhouse was noted, but the de-
struct svstem did not function. As a
result, the vehicle impacted some
47.000 ft. downrange rather than the
approximately 35.000 ft. planned, Thor-
:mg]i analvsis of data .md vehicle re-
mains was bemg made to evaluate the
test completels “and attempt to deter-
mine the cause of the destruct svstem
failure. About 100 sec. of t{:]uml‘r} rc-
cording was achieved during the tnal.

Walter Williams, MSC deputy direc-
tor for mission requirements and fhight
operations, acted as flight operations
director for the mmitial Little Joe 2
flight. Sigmund Sjoberg, MSC Flight
Operations Div., was  test director.
Launch was by a Convair crew consist-
mg of test conductors |, Solheid, who
actually  launched the vehicle, and
J. Lampman.

Germans Plan Merger

Weser  Flugzengbau GmbH  and
Focke-Wualt GmbH of Bremen are con-
templating the merger of their develop-
ment and production facilities betore the
enul of the present calendar year.

The reason given for the impending
merger is to increase efhciency in all
I areas of operation. Weser said that the

move “is in line with the concepts of the
appropriate German governmental  de-
partments” and “follows a trend in the
international aviation industry.”

Weser will make a new stock issue,
with the shares going to Focke-Wulf in
exchange for the contribntion of its ac-
| tivities, Major stockholders in the new
fhrm will be Krupp. United Aircraft
Corp. and Focke-Wulf. The latter will
continue to exist as a subsidiary company.

At the present time it is not clear
how the merger will affect the Northern
Development Group (ERNO), a Weser
official said. ERNO is composed of
Hamburger Flugzeughau and the two
llll:rgil'lg ﬁl.']]l."i;

Paraglider Evolves in Tests

Paraglider test model billows out above instrumented spacecraft model during wind-tunnel
testing at National Aeromautics and Space Administration’s Langlev Research Center.
Hampton, Va. The model, which has booms extending back 5 H. from the nose. was
developed by Goodvear Acrospace Corp. under contract to NASA. The company will
develop an advanced model with curved booms under another contract. Preliminary studies
indicate curved booms will significantly increase range. Under three previous contracts, the
company studied characteristics of the structure and its integration with spacecraft.
Paragliders are being considered for use on the Gemini and Apollo space capsules.

OH-4 A Finishes Contractor Tests

Ft. Worth—Bell Model 206 proto-
tvpe of the OH-4A light observation
helicopter has completed the contractor
flight test program and 15 starting Fed-
eral Aviation Agency  certihcation
trials in 1ts latest l'.DHl'I“T.II’-:Ihﬂ]’I embody-
Lng modihcations umq;'t;] primarily at
improved fving charactenistics,  Start
of FAA tnals came less than nine
months after the first Model 206 made
its initial Aight here.

Modihcations include:

e Addition of a vertical in above the

taill boom anmed at improving static

and dvnamic directional stability.

e Cabin nose has been lengthened by
about 10 m. to reduce drag and im-
prove balance.

e Horizontal stabilizer has been moved
forward 30 in. to improve longitudinal
stabality.

e Narrow-chord external stiffener has
been added at the juncture of the un-
derside of the fuselage and the tail
boom,

e Air vents on the sides of the forward
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portion of cowling around the rotor
mast have been deleted and replaced
with vents in the front of the cowling
to mmprove airflow and I:r:m&-'n':[sﬁiuu
cooling characternistics.

Of the three Model 206 prototvpes
mvolved i the Bell test program, one
ship has accumulated approximately
160 hr, of ground testing and the other
two a total of about 150 hr, of fight
time, which has included speeds up to
120 kt. and altitudes of more than 18.-
000 ft. Machine gun and grenade
launcher armament has also been fitted
and checked out in ground and fight
tests.

It 15 expected that FAA trials will
be completed and fve OH-4As handed
sver to the U, S, Army by the end of
this vear for evaluation ;!‘-'-"ill'l':l a simi-
lar number of Hiller (H] -5As and
Hughes OH-6As.

Outcome of this evaluation is ex-
pected to be orders for about 4,000
LOH helicopters  with  production

starting in 1965.
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York, Kistiakowsky Back Test Ban Treaty

By Katherine Johnsen

Washington—"T'wo top science-military advisers of the Eisenhower Admin-
istration—Dr. Herbert York, former director of defense research and engineer-
mmg, and Dr. George B. Kistiakowsky, former assistant to the President for
science and technology—last week strongly urged ratification of the nuclear
test ban treaty as “a fArst step” toward international arms control.

As three Senate committees concluded more than two weeks of public
hearings 1in joint all-dayv sessions, only one witness from the scientific com-
munity stood i categoncal opposition to the treaty, which would ban atmos-
pherie, space, and underwater testing: Dr. Edward Teller, professor-at-large
at the Umversity of California, and a key figure in H-bomb development.

The Senate IForeign Relations Com-
mittec last week approved the treaty by
a vote of 16 to 1. Full Senate action is
expected this week.

Teller based his case on the conten-
tion that the USSR, during the 1961-62
period of intensive testing, gained in-
formation which will make possible the
development and deplovment of an cf-
fective anti-ballistic missile (ABM) svs-
tem. Conversely, Dr. Teller stated, the
ban on atmospheric testing will pre-
clude U, §. development of an cHective
ABM system (AW Aug. 26, p. 25
Aug. 19, p. 27).

Dr. John 5. Foster, director of the
Atomic Energy Commission’s Lawrence
Radiation Laboratorv, stated that *'from
purely technical-military considerations,

the proposed treaty appears to me dis-
advantageous.” He supported atmos-
pheric testing of site vulnerability,
penetration and defense to assure weap-
ons performance and reliabilitv. In spite
of his concern over technical and mili-
tary considerations, Foster did not flatly
oppose the treaty. He said “uncertain-
ties” of future lu:hﬂnlugt “prevent @
quantitative assessment.”

Other developments last week were:
e The 16-member President’s Science
Advisorv Committee (PSAC) and six
consultants-at-large to PSAC gave their
“strong support” on the basis of the
treaty’s potential effects “on the future
military  capabilibies of this  country
relative to the Soviet Umion, i

Washington—Past two chiefs of naval operations—Adm. George W. Anderson and
Adm. Arleigh Burke—expressed grave concern over the military implications of a
test ban last week before the Senate Preparedness Investigating Subcommittec.

Gen. Nathan Twining, former USAF chief of staff and former chairman of the
Joint Chiefs of Staff, testificd in sccret before the same subcommittee. Afterward,
stbcommittee member Sen. Stuart Svmington (D.-Mo.) said Gen. Twining had
opposed the treaty from a military standpoint.

Adm. Anderson, following a 10-page expression of apprehensions, ultimately

Anderson, Burke Concerned Over Treaty

endorsed Senate ratification of the proposal banning atmospheric, space, and under-

ground testing.

water testing. In testimony given two months ago before the same subcommittee,
the admiral noted, he had opposed a treaty which would also have prohibited under-

Adm. Anderson said underground clandestine testing is the most difhenlt tvpe of

testing to identify, and added: “In the present treaty we are not placing unwarranted
reliance on trust to aveid vielations or depending apon inadequate inspection meas-

nres m this rf;g:lrd."

Adm. Burke presented a S4-page statement, He concluded that ratihcation s
virtually inevitable, but said: “I have grave misgivings as to whether this will be a

step towards peace or a step towards decreasing the security of the U587
To give the treaty “real meaning,” all UL S, and USSR facilities for atmospheric
“Our country would gladly live up to such a

testing should be dismantled, he said.

I wonld concur.”™

bargain, but would the Soviets?” he asked.
in a treaty which contained the inspection elements to check on such action, that

Adm. Burke argued that the USSR would get around the ban on underwater test-
ing by interpreting large areas of waters on its shorelines as “internal waters.” The
treaty wonld ban testing “underwater, including territorial waters or high seas.”

“Underwater testing._ even in the very low kiloton range, could lead to improve-
ment in the design of Soviet submarines and to the possible development of effective
means of destroying, or countering, our Polaris submarines,” Burke said.

“They should, and it is along such lines,
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Participants in the PSAC statement in-
cluded James B. Fisk, president of
Bell Telephone Luhﬂmtnriem which has
worked extensively in the ABM feld
and is responsible for development of
the two systems being worked on by
the U.S.—Nike Zeus and Nike X.

“In fact, more extensive limitations
under a comprehensive treaty with ade-
quate safeguards could provide even
greater conhdence in our continuing

. security,” PSAC said.

e The 2.,500-member Federation of
American Scientists urged prompt Sen-
ate approval by a big majority to “dem-
onstrate that tht: U. 5. hopes to join
in further steps toward the control of
nuclear armaments.”

The answer to the threat of Rus-
sian-developed ABM 1s a better offense,
according to York, now chancellor of
the Umiversity of California at San
Diego. who served as director of Law-
rence Radiation Laboratory from 1954
te 1958, He was succeeded in that post
bv Teller, then by Dr. Iarold Brown,
now director of defense research and
engmeering, and then by TFoster,

111 effective U. S. ABM sy stem, York
said, ““is probably impossible.” Bv com-
parison, development of offensive mis-
siles which could penetrate a possible
USSR defense system “is feasible and,
in fact, relatively easy . . .”" and would
maintain the balance of power and con-
tinue the validity of the U. 5. deterrent
to attack, he added,.

“I do not say . . . that there will be
no progress i ideas or techniques in the
ficld of anti-ballistic missile develop-
ment,” York said. “However, I am very
much more uptimibtin‘: with regard to
what human ingenuity can accomplish
in the wav of designing ballistic ns-
siles which can easily beat or penctrate
anv anti-hallistic missile system.’

Foster maised the prospect that “the
USSR [might] develop a defense such
that our ability to penctrate might de-
pend on  a  saturation attack.” He
warned that “for this application, spe-
cially-designed,  hardened warheads
might be required.” Although con-
siderable progress could be made with
underground tests, Foster objected that
the treaty would preclude “the crucial
atmospheric experiments to determine
if the warhead actually has the necessary
hardness against combined radiation and
shock effects . . . We might thereby be
denied assurance of such a penetration
capability. . . )"

Both York and Kistiakowsky stressed
that warhead development—the aspect
which would be affected bv nuclear
testing restrictions—is not the problem
m development of an ABM svstem.

Dr. Norris E. Bradbury, director of
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Congress Given Test Ban Safeguard Details

Washington—Defense Dept. has sent Congress details of a
S200-million plan to implement four basic safeguards in Fiscal
1964 that wonld reduce the risks of a nuclear test ban treaty.

The plan was specifically requested by Congress (AW Aug.
26, p. 28). Some details were outlined in a letter by Deputy
Defense Secretary Roswell L. Gilpatric, which was endorsed
by the Joint Chiefs of Staff. Secret annexes to the letter, also
endorsed by the Joint Chiefs, went to the Senate Foreign
Relations Committee and the Preparedness Investigating Sub-
committee.

Key points of the plan:

e Expanded underground test program to add to knowledge
and improve weapons in all areas. Underground test program
will be increased to include as many objectives as possible of an
unrestricted test program.

e Stimulation of nuclear technology in Atomic Energy Com-
mission and Defense Dept. laboratories. The safeguard plan
specifically mentions Los Alamos Scientific Laboratory, Law-
rence Radiation Laboratory, Sandia Laboratory, Air Force Cam-
bridge Research Laboratory, USAF Weapons Laboratory,
Armed Forces Radio-biological Research Institute, Ballistics
Research Laboratory, Naval Ordnance Laboratory, Naval Radio-
logical Defense Laboratory and Nuclear Defense Laboratory.

The continning programs in AEC laboratories are in design
and development of nuclear weapons and in the research areas
of chemistry, physics, metallurgy, computer technology, bio-
logical sciences, reactors, controlled thermonuclear reactions,
peaceful uses of nuclear explosives, nuclear rockets and nuclear
ramjets.

Defense Dept. activities are in nuclear weapons effects, in-
cluding blast effects on ground and space systems, shielding,
protective structures, biomedical, underwater, electromagnetic,
and integrated effects.
® Standby facilities and resources to resume atmospheric tests af
the treaty is “abrogated by the Soviet Union.” This involves

enlargement of Johnston Island, located 650 mi. southwest of
Honolulu, as an aircraft and missile launch site, and renewal of
the physical plant and enlargement of the harbor. About $55
million is carmarked in Fiscal 1963 and 1964 for improving
facilities, which were over-crowded during last year’'s Dominic
test series.

This safeguard phase also includes ready diagnostic aircratt
that Dr. N, E. Bradbury, director of Los Alamos, said can be
ready to go “on almost instant notice,” Aircraft program also
involves dropping techniques for weapons and instrumented
sensors, sampler and other supporting vehicles (AW July 29,
p. 16).

After any treaty abrogation, Defense Secretary Robert McNa-
mara and AEC Chairman Glenn Seaborg said, the U.S. could
resume proof tests within two months of the decision to test,
condnct development tests a month later, and weapons affects
tests three months later.

Joint task force nuclens and ready groups in the Defense
Atomic Support Agency and AEC’s Nevada Operations Ofhce
will be maintained. The task force will be larger than the cur-
rent standby unit.
® [mproved capability to detect treaty violations and to identify
and diagnose clandestine tests in the prohibited arcas—space,
under water and in the atmosphere (AW Mar. 18, p. 36).
Gilpatric’s letter pointed out that U. S, has substantial capabil-
ities for detection and analysis in its intelligence forces and in
the Atomic Energy Detection Systems (AEDS).

Dr. George B. Kistinkowsky of Harvard, former presidential
science adviser, said in testimony before the Senate Foreign
Relations Committee that sensors on satellites and probes
“could detect a megaton burst anywhere within the dimension
of the earth’s orbit.” Such sensors on Mariner or Pioneer
probes would make chances “discouragingly slim” of evading
detection of even blasts shiclded by the sun, planets or another
object, he said.

Los Alamos Scientihc Laboratory since
1945, testified that there are ABM war-
heads “on the shell,” and the question
would simply be one of improvement.

The U. S, and USSR “are very likely
to be in a situation for some time,”
Kistiakowsky testihed, “where 1t will
be comparatively easy for the defense
to destrov incoming objects on a one
object per warhead basis, and very diff-
cult for it to do much better than that.
The real advances are to be made in the
domain of discrimination between de-
coys and incoming weapons—for which
atmospheric nuclear tests are not
needed.” The treaty would not prohi-
bit underground tests (see box above).

Individual attack on each incoming
decoy and missile, makes defense “en-
tirely hopeless,” he declared.

The ABM problem is further com-
plicated, according to Bradbury, be-
cause the U. S. would never know in
advance the actual character of an in-
coming USSR attack. Any system de-
ploved “would be a ‘best guess’ on the
character of missiles, decoys, and the
character of attack,” he said.

Bradbury discounted the likelihood
that the 1961-62 USSR tests developed
any significant ABM breakthrough. Al-

though a few indicated considerable
sophistication, he said, the “air drop’
tvpe of tests usually used by USSR in-
dicates that “they do not have a very
claborate diagnostic program.” Bradbury
commented that ABM development is
not concerned with the very large vields

emphasized in the USSR tc&tmg

York differed with USAF Chief of
Staff Gen, Curtis LeMav, who testified
carlier that the U.S. should develop
very large vield weapons—in the 50-
megaton-plus range. Improvement of
the accuracy and reliability of U.S.
missiles would be much more effective
than increasing the vield of the missiles,
York said.

“l do not say that increasing the
vield-to- wught ratio in any size range
is valueless,” York said, “but 1 do sav
that increasing the paxluﬂd capability
of rockets through applying up-to-date
propulsion techniques, improving guid-
ance, and improving penetration tech-
niques and devices are all very much
more effective . . . Other witnesses
have testihed that bombs of very great
vields could be developed with under-
ground testing, if the U.S. decided it
needed them.

The President’s advisory committee
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gave this evaluation of technical aspects
of the treaty:
e “Detection technology can make it
extremely difhicult to carrv out signifi-
cant clandestine nuclear tests . . . posing
an exceedingly high risk of detection.
e “Sufficient nuclear weapons cffects in-
formation exists to permit design of
effective U. S. ballistic missile systems,
including hardened launch sites, with
acceptable capability of survival,

® “The most difhicult problems of the
anti-ballistic missile svstem are non-
nuclear in nature and are being aggres-
sively explored. The treaty itself will
have only a minor effect on the possibil-
ity that an effective anti-ballistic missile
svstem could be successfully developed
by any nation.
® “Weapons of very large vield are in
our stockpile. Weapons of still larger
vield could have been produced in the
past and can be produced without fur-
ther testing if a military need develops.

e “It is clear that further improvement
in nuclear warheads is no longer the
dominant factor in advancing military
technology., The central questions re-
late to the design of integrated weap-
ons systems for both offensive and de-
fensive purposes. 4
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the using agencies.

ments, are also examined.

F-111 Engineering Inspection Under Way
I't. Worth—Comprehensive Development Enginecering Inspection (DEI) of the
General Dynamics USAF F-111A and Navy F-111B (TFX) tactical weapons systems
is under way here, marking a significant phase in the new bi-service fighter program.
More than 200 USAF and Navy specialists, headed by Col. Charles Gavle,
‘ director of the F-111A/B System Program Office, Wright-Patterson AFB, are
analyzing Ffullscale mockups of cach of the two versions for the airplane and its
systems to determine first-hand the configuration in detail.
Sugeestions for changes will be submitted to the F-111 Review Board, which will
resolve them after conferences with the prime and any subeontractors involved and

General Dyvnamics/Ft. Worth President Frank W, Davis calls the two-weeks
DEI, which began Aug. 26, the most important and significant milestone achieved
in the program since the company started F-111 waork and notes that it will be the
most complete and extensive DET in the industry's history,

Physical location and arrangement of components, svstems and other items are
among the things examined in a DEL FEFase of servicing and maintenance of equip-
ment, including quick-engine change and electronics and their gronnd support equip-

The full-scale wood and plastic mockups built by General Dynamics are realistic
to the point where the varablesweep wings can be actually moved through the
positions that will be attained by the flight hardware, showing how the components
involved move in relationship to each other.

Each mockup is configured exactly to the requirements of the service for which it
is designed, including paint schemes. Other mockups in full-scale inclode a metal
TF-30-P-1 engine provided by FPratt & Whitney Aircraft, items relating to the
Hughes Aircraft Phoenix missile svstem and products of other major subcontractors.

Four Air Force Labs
Join Research Unit

Washington—Four major Air Force
scientific research laboratories composed
of elements from 13 laboratories for-
merly under the Aeronautical Svstems
Div. of Air Force ﬂ}'hh_':]h Command
have been placed under AFS5C's Re-
search and Technology Diav,

MNames of the :|'||;-1-L1;' laboratories, all
located at Wright-Patterson AFB, Ohio,
are: Materials, Avionics, Acro-propulsion
and ]"H:]Lt ﬂ*_-.'l‘.l;un!'l:“h. Formation of
the laboratories is the last phase in the
establishment of the Research and
Technology Div., which began July 1,

1962,

Syncom Carries First
Live Telephone Talks

Washington—Svncom synchronously
orbiting communications satcllite car-
ried its hrst live telephone conversa-
tions on Aug. 23 and was scheduled to
go into routine operation late last week.

Tracking ship Kingsport, anchored at
Nigeria was out of commission about
a week following the Aug. 23 transmis-
sions because a cable struck the trans-
mission wave guide of the 30-ft. Svn-
com antenna, '

First telephone transmission was be-
tween President Kennedy and Nigerian
Prime Minister Sir Abubaker Balewa.
Other messages followed between U. S,
Nigerian and United Nations officials.
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The National Aeronautics and Space
Administration-Hughes  Syncom  was
launched July 26 (AW Aug. 5, p. 29
and p. 75) and was jockeved on station
m mid-August by means ol reaction
jets (AW Aug. 19, p. 30). Apogee is
22,239.7 mi, and perigee is 22,230.1
mi. Inclination is 33.1 deg. and period,
239 hr.

The satellite has a slight eastward
drift, and adjustments to the orbit will
be made about everv 40 davs to keep
1t on station,

In other communications satellite
developments, the U. S. and Canada an-
nounced the signing of an agreement
under which Canada will build a
ground station to transmit and receive
television, telephone and  telegraphic
signals using Relay, Telstar and Svncom
satellites.

Similar agreements are pending with
Scandinavian countries, India, Japan
and West Germany.

House Research Group
To Study Duplication

Washington—New  House  subcom-
mittee on science, research and de-
velopment 15 moving quickly to estab-
lish that it will examine possible duplica-
tion and waste in the nation's S15
billion-a-year research effort.

Subcommittee was formed Aug. 23 by
Rep. George Miller (D.-Calif.), chair-
man of the House space committee.
Subcommittee chairman is Rep, Emilio
Q. Daddano (D.-Conn.) and members
are Rep. ]. Edward Roush (D.-Ind.),

Thomas G. Mormns (D-N.M.), Joe D.
Waggonner (D.-La.), Edward |. Patten
(D-N.1.)., R. Wailter Richlman (R-
N.Y.), Charles A. Mosher (R.-Ohio),
Alphonzo Bell (R.-Calif.), and James
D). Weaver (R.-Pa.),

A group of representatives headed by
Rules Committee Chairman Howard
Smith (D.-Va.) has been pressing for a
special House committee to investigate
research expenditures (AW Aug. 19,
p. 25).

House Armed Services Committee
Chairman Carl Vinson (D.-Ga.) earlier
this vear created a subcommittee to
studv military research projects. The
actions of Rep. Vinson and Rep. Miller
have been interpreted as a move to head
off Rep. Smith.

Rep. Daddario’s subcommittee held a
closed organizational meeting last week
Later he said the committee wonld
seek the advice of the scientihc com-
munity, industry and university ele-
ments on what areas should be ex
amined.

He said the subcommittee’s work
would be aimed at disclosing and avoid-
ing waste in scientific research and in
stimulating efficiency and cconomy.

NASA Aeronautics
Chief to Go to Army

Washington — Charles H. Zimmer-
man has resigned as director of aero-
nautical research programs for National
Aeronautics and Space Administration
and will accept a top-level post in the
Army  Matenel Command’s research
and development directorate.

Zimmerman is a pioneer in aircraft
research, both civilian and military,
particularly 1in helicopters and vertical
and short-takeoff and landing aircraft.
He developed the Chance WVought
XF5U fyving wing and was istrumental
in the development of the flving plat-
form.

Zimmerman's Armyv position 15 ex-
pected to be in the area of air mobility
research.

Zimmerman has directed NASA
aeronautical research since June, 1962,
His responsibilities have included the
supersonic  transport, X-15, V/STOL
rescarch and other NASA basic aircraft
rescarch programs. He replaced John
Stack, who took the job when it was
created and resigned after eight months
to become vice president of Republic
Aviation,

NWASA has been subjected to both
outside and in-house criticism on what
some consider to be the dwindling
amount of research effort going into
aeronautics. The agency has attempted
to answer this enticism (AW Aug. 5, p.
38) with the position that it is continu-
ing to meet the needs of the aircraft
industry.
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Biosatellite Similarity to Discoverer Capsule Shown

Similarity between the National Aeronautics and Space Administration/ General Electric Biosatellite payload with Discoverer re-entry cap-
snles is evident in the model phntu and drawing of Biosatellite. Recovery capsule is torward in the drawing (below), which shows the satel.

lite inside the fairing of a Thor Delta launch vehicle. Biosatellite, to be built by GE under a §19-million NASA contract, is 7 ft. long
and 44 in. in diameter. First launch is scheduled in mid-1965 (AW Aug. 26, p. 33). Biosatellite program calls for placing monkeys and

biological specimens in earth orbit for periods up to 30 days. The satellite will carry about 25 separate experiments.
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Athena Rocket Launches to Begin
In Air Force Re-entry Research

=

Washington—I"irst  of 77  Athena
rockets 1s scheduled to be launched next
month at White Sands Missile Range,
N. M., in Air Foree's advanced ballis-
tic re- ::ntn systems (ABRES) program,
which is designed to provide trajectory
dvnamics data on a wide variety of mis-
sile re-entry bodies and penetration aids.

The program is part of USAF's 627A
re-entry rescarch effort which also 1n-
cludes 20-30 flights of General Dynam-

ics Atlas F missiles carrving pavloads
of new materials, maneuv L:rd'IJ!E Nnose
cones and decovs .mr] nthnr penetration
aids (AW Dec, 10, p. 27). The Atlas
flights are being cﬂnductr.d from Atlan-
tic and Pacific missile rAnges.

Phase 1 of the Athena rocket portion
of the program was completed last
month. It involved launch of 15 Nike-
Apache sounding rockets from White
Sands and Wallops Island, Va,, to check
ground and flight instrumentation,

Phase 2 of the rocket program could
be expanded bevond the 77 launches
now i-.f:huiulcd Total program cost
through the firm schedule s 540 mil-
lion.

Plan is to launch pavloads ranging in
weight from 50-300 1b, to altitudes up
to 500,000 ft. and then to drive them
downward into the atmosphere at re-
entry velocities up to 23,000 fps, De-
sign pavload weighs 30 1b., and design
re-entry altitude 15 250,000 ft. Re-entry
angles will be varied from 18-45 deg,

Athena Integration

The Athena rocket is being inte-
grated bv  Atlantic Research Corp,,
which also is test conductor and [a-
cilitics contractor for this phase of
ABRES. The fourstage Athena has
these characteristics:
e First stage, consisting of a Thiokol
XM33-E§ Castor augmented by two
Thiokol XMI19-El Recruits. Castor has
a 54,000 lb, thrust and 40 se¢c. bum-
ing time. Thrust of the Recruits s
34,000 Tb., and thev burn for 2.3 scc.
e Sccond stage will come in two con-
figurations, For low-angle re-entries,
a Thioko]l TX261-2, with a 63.000 1b.
thrust and 13 sec. burning time will be
used. In high-angle re-entrv missions,
the stage wall be a Hercules- Allegany
Ballistic Laboratory  X239-Ad, which
produces 21,000 1b. and has a 35 sec.
burning time.
¢ Velocity package has an Acrojet 5,000
b, thrust, 30-sec. bum motor as the
third stage, The fourth stage is an ABL
Ranger motor, which produces 5.000
Ib. thrust and burns 9.5 sec. Also 1n
the velocity package are the pavlead,
attitude control and telemetry systems.
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In a typical mission, the velocity
package will be carried to altitude by
the first two stages, which are un-
guided and fin-stabilized. The fins are
canted to impart a spin, The velocity
package is ejected while the vehicle
Is coasting to apogee. It 15 de-spun
by means of a yo-vo device, pitches over
and is oriented by means of a cold gas
jet attitude control system. After bumn-
out of the third and fourth stage motors,
the re-entrv shape and warhead decovs
are ejected and mlch maximum velocity
at about 250,000 ft. altitude.

The ]}.lx]nfud is contained in an en-
velope 25 in. in dia. and 72 in. long.
The fourstage, allsolid propellant
Athena vehicle is 50 ft. long and has a

- —

pad weight of 15,750 1b.
Two Pads Planned

Two pads, with ral launchers, will
be emploved for the Athena launches.
Thev are located near Green River,
Utah, about 470 mi. from the impact
point at White Sands. FPS-16 radars
will position track the vehicle dunng
first and second stage burning and the
launch site will be equipped with
destruct command capability because
the vehicle flies over some sparsely-
populated areas.

Air Force has modificd K, C and X-
band radars for re-entrv signature meas-
urements, These measurements  also
will be made in UHF, VI, L and 5
bands. A 24-megawatt S-bund Rampart
radar and a uﬂqlwfjm itt combination
L/UHF radar will be used for frontal
viewing and are located at the southeast
corner of the impact range. A similar
radar combination will be used for side
viewing from the northwest corner.
Other ground stations will make meas-
urements in the wvisible and infrared
frequencics,

An instrumented Boeing KC-135
aircraft, flving along the pavload tra-
jectory, will measure ;J.uhmcl signatures
i visible, ultraviolet and infrared fre-
UETICICS.

Athena fundamentally is an out-
growth of National Aeronautics and
Space Administration’s Trailblazer re-
entry tesearch rocket program, which
utilized a spherical rocket as both fourth
stage and pay load to studv re-entry de-
tection, tracking, communications and
nose cone materials (AW Jan. 16, 1961,
p. 102). Trailblazer 2 had the same
booster stage as Athena. It also was en-
gincered and Fabricated by Atlantie Re-
search Corp,

The Athena program is being dirccted
by the Ballistic Svstems Div. of Air
l‘orce  Svstems  Command, through

BSD's Ballistic Missile Re-entry Sys-
tems Office. ARC’s Space Vehicles
Div., El Monte, Calf.,, will conduct
the tests, which will use payloads pro-
vided by a large number of industry
contractors, Others in the management
structure are Acrospace Corp., systems
engincering; Lincoln Laboratories of
Massachusetts Institute of Technology,
consultation; Navy and Advanced Re-
search F[np:.i:l"l Agency, several experi-
mental payloads; Army, range support,
and Svstems Command’s Electronics
Systems Div., range instrumentation.

Honeywell to Develop
Passive-ScanTelescope

A passively-scanned star telescope for
use on a small, spin-stabilized rocket
rescarch vehicle will be developed by
Honevwell under a $69,200 contract
from National Aeromautics and Space
Admimistration’s Langley Research Cen-
ter.

The telescope will be used to deter-
mine instantancous spm-axis attitude
with respect to celestial coordinates, [t
will detect the radiation from stars of
third magnitude and brighter and supply
a coded electrical signal from which the
position and the approximate photoelec-
tric magnitude of a star may be deter-
mined.

The telescope will be mounted in the
pressure-sealed pavload compartment of
a fourstage, ﬁﬂ!ld -propellant  launch
vehicle, and will observe out of the side
of the rocket probe during a free-fall
trajectorv,  The mnon-gmided launch
vehicle will be spin-stabilized at 600
rpm. during the launch phase, and will
be despun to 15 to 20 rpm. before the
data-gathering period, which will occur
at altitudes between 100 to 400 naut.
i,

The spin of the vehicle will scan the
telescope hield of view over a portion of
the celestial sphere, A 3-in, clear aper-
ture and a square G-deg. by 6-deg.
held-of-view wall be required to obtain
probability of star acquisition and iden-
tification.

The star image will be scanned over a
coded reticle located on the focal plane
which will modulate the radiation re-
ceived by a photomultiplier tuhe.

The telescope will be capable of
operation under davlight conditions and
will be fitted with provisions to shield
it from sunlight which is not directly in
the field of view.

Telescope aperture will be sealed by
a blowout plug during the launch phase
to provide protection “from aerodynamic
heating and prelaunch debris, A flash-
mng Iight source will be mounted on the
rear surface of the blowout plug to give
a rough check of the operation of the
telescope’s photomultiplier assembly be-
fore and dunng launch,.
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First Production F-5A Enters Flight Test Program

Fust production version of the Northrop F-3A hghter is Atted with Seven external stores stations, including Sidewinder wingtip mounts,
instead of five as on the prototvpe versions. Internal strengthening of the wing and rearrangement of svstems was required for the change,
but the extermal planform remains the same. Low pressure tires for sod field operation and two 20-mm, cannons in the nose also are
production version additions. Previous aircraft, carrving identification numbers FA987 and FA-988, were prototypes built under the N-156
program. The production airplane now has entered flight testing at Edwards AFB, Calif. First increment of 1964 funds—S3 million—
hus been released for the program, in which U. 5. military assistance funds will be used to develop the aircraft for U. S, allies.

News Digest

White House last week asked the
Scnate to conhnm the appommtment of
Willis M. Hawkins, Jr., Lockheed Air-
craft Co. vice president. as assistant
sceretary of the Armyv for research and
development (AW Aug. 26, p. 25).

Nimuteman ICBM  hArst-stage sohd-
propellant motor was hunr:uhfulh test-
fired recentlv at Thiokol Chumcﬂ
Corp.’s Wasatch Div. after 32 months
of simulated operational storage. The
motor was stored at 70 =10 deg., with
a relative humidity ranging from zero

tor 4356,

Two Polaris A2 Acct ballistic missiles
were successfully fired 40 min. apart re-
cently by the submarine USS Alexander
Hamilton, submerged off the shore of
Cape Canaveral, Tla. The Hamilton
was the 12th submarine to launch Po-

laris missiles successtully down the At-
lantic Missile Range. Navy plans to
conduct submarine frings  from the
Cape everv month begimning next vear.

Thiokol has received S5 million and
Aerojet S3 million m follow-on awards
for continued  development  in Air
I'oree’s  solid-propellant development
program. Thiokel funding covers work
on both 260-in, and 156-in. motors, and
Acrojet's money is for the 260-in, dia.
motor.

First Project Fire velocity packages
have been cluln ered to NASA at Cape
Canaveral by Ling-Temco-Vought's As-
tronautics Div, Fd-’.‘L.lﬂL will carrv an

Apollo-shaped, ll:rpuhhr: Aviation-built
pl}lmd entire system  being  lofted
some 510 mi. by an Atlas launch
vehicle,
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Jet Commander business planc s un-
dergoing flight testing at Edwards AIFB,
meluding aispeed ‘altitude calibration,
full-power thrust calibration, speed vs.
power and fuel consumption trials. Pro-
totvpe airplane completed 82 hr. of pre-
liminary flight testing at 1its Norman,
Okla., base prior to being sent to the
West Coast,

Goodvear has won a 5191.549 space
AZENCY contract to studv and design a
-:f! ft. inflatable lenticular communica-
tions satellite (AW Mav 15, p. 37).
The Scout-launched vehicle will use
gravitv-grachient for earth orientation,
using three-40-ft. booms, also inflatable,
to attain stability,

Aveo Corp.’s Research and Advanced
Development Div. has received an $83,-
000 contract from the Jet Propulsion
Laboratory to study three families of
vehicle shapes for entry and landing on
Mars and Venus.
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AIR TRANSPORI

U.S.-European Air Transport Rift Widens

Exclusion from Stockholm meeting inereases discord
centered on transatlantie fare issue and traffie control.

By L. L.

Doty

Washington—Decision by European nations to exclude U. S. and Canadian
governments from their civil air transport meeting in Stockholm last week
underscores the widening rift between the two blocs,

Two elements have emerged in the past vear as the rcason for the split

between Furopean aviation aroups and the U. §,

1 palrtit:'ulurwr!lf.' fare

issue and differences over the imterpretation of the Bermuda principles of
bilateral agreements. While the meceting in Stockholm was devoted to prob-
lems embracing bilateral rights on the North Atlantic, the fare issue now
looms as the most immediate of all problems facing the international airline

incdustry.

Real significance of the Stockholm
meeting is the opportunity it provided
[Luropean govermments o consolidate
their opposition to U. S, moves to intro-
duce some measure of control over
trafhc moving to and from the U.5.
Conciliatory iltumsphuc that prevailed
during the recent Ottawa mecting of
govenments (AW July 29, p. 38) now
appears  to have  been  temporary,
prompted by the poor public image
some European carriers created by their
stand against a U.S. demand for lower
fares,

Civil Acronautics Board has carried
the brunt of responsibility on both
1ssues. [t 1s under virtoal congressional
mandate to bring about lower Fares
(AW June 3, p. 38) and is under con-

Airspace Rights Ban

Washington—Bans  on  airspace  use
have been placed against Pan American
World Airwavs and South African  Air-
ways on flights serving Portugal and the
Union of South Africa because of the
rigid Portuguese stand om colonialism
and the Apartheid issue in South Africa.

Mauritania has advised Pan American
that any fights operating to and from
Lisbon will not be allowed transit rights
over Mauritanian territory. South Afri-
can Adrways has been denied lunding
rights at 4 number of newlv-independent
African nations and has been prohibited
from flving over Fgypt and Guinea.

As a result, routes between South
Africa and Portugal are now dog-legeed
from a straight line across the Green-
wich merndian to as far west as 15 deg.
over Cape Verde. The bans stress the

importance many nations are plicing on
the correlation between air transporta-
tion and political issues,
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stant pressure from its own staff and
U.S. carriers to persuade foreign na-
tions to accept a stricter interpretation
of hilateral agrecments.

T.Jnfm'l'nnltc:lj the Board  recoives
little support from the White House on
imternational air transport natters. The
present Adwministration appears to view
these problems as a necessary nuisance.

For example, when newlv clected

Canadian Prime Minister Lester Pear-
son raised the issue of Canadian-U. S,
civil aviation relations at a meeting with
President Kennedy earlier this vear at
Hvanmis  Port, Mass.,, the President
shunted the question aside with the sug-
gestion that ewil aviation matters should
and can be settled expeditiously to
make wav for more significant issucs.

e later named J. Kenneth Galbraith,
tormer ambassador to India, to meet
with Canadian officials i attempts to
smooth the way for negotiations on the
current bilateral .1grLLant between the
two countries scheduled to begin next
month (AW Aug. 19, p. 25). But the
two allics on rates and fares (AW May
20, p. 39) are at odds over route exten-
sions for Canada mto the U. S, Cana-
dian  negotiators, with the force of
Parliament behind  them, can be ex-
pected to hold rigidly to their demands
for more route concessions.

Furopean governments do not take
therr flag carmier operations lightly either,
and air tr ansport problems fall under the
jurisdiction of top-level government of-
hewals, A move was made last Spring
(AW May 6, p. 38) to upgrde the

stature of the aviation division of the
U.5. State Dept. but its diplomatic
ranking is still far below that set lw
Furopean governments for comparable
departments.

On the bilateral ssue, the CAB staff

sl eomtinues to press far some form of

comtrol of sixth freedom traffic, even
though iterest in this 1ssue 1s dwindling
as U. S, carriers’ share of the trafhe
volume on the North Atlantic improves
(see pp. 29, 34).

The staft s primarily responsible for
the distribution of memoranda of under-
standing offered to at least three Furo-
pean nations last month (AW Aug. 12,
p. 35). There 15 a feehing i airline
circles that the first drafts {}1‘{?1]1:.' Memo-
rancla might have won the assent of a
number of FKuropean nations, but staff
insistence on tighter restrictions over
traffic and on the exchange of traffic
statistics made the documents unaceept-
able.

Subsequent  negotiations so  water
down the memoranda that they are now
being set aside as ambiguous and use-
less, There are no signs that new at-
tempts will be made to gain European
acceptance of this stronger interpreta-
tion of the capacity clauses of the Ber-
muda agreements. But the initial effort
served only to create some mistrust
abroad of U, S, mtentions.

It 15 now clear that there will be
strong resistance to a major cut i trans-
atlantic fares at the International Air
Transport Assn. trathe conference slated
to begin next week in Salzburg, Austria
(AW Aug. 5, p. 52). It is also clear
that the U.S. will continue to press for

Jamaican Airline

New York—Jamaican government last |
week ratified the agreement with British
Overseas  Airways Corp. and  British
West Indian &Imﬂn for operating Air |
Lammates, a national .mlmL tor the inde-
pendent Caribbean  island (AW Mar.
18, p. 40).

G, Arthur Brown, the government's
hnancial secretary, was named chairman
of the board for the carrier. Air Jamaica
will lease aircraft from BOAC, placing
its own markings and passenger service
personnel on the airplanes.

BOAC will concentrate on  directing
lonig-haul service into Kingston, with
BWIA managing some Caribbean routes
and also Jamaica Air Services, an internal
pirline  fAving de Havillaind  Herons,
BWIA has increased its low-fare Vis-
count service between Niami and Kings-
ton from two fights weekly to one each
might.

Cunard Steamship Lines is also o
party to the ratified agreement, and will
participate  where combination  air-sea
tour packages are involved.

AVIATION WEEK & SPACE TECHNOLOGY, September 2, 1963

sharp rate reductions in spite of this re-
sistance,

Many observers now feel that thas
discord will block any agreement at the
Salzburg conference and that its ses-
sions will end in deadlock., There will
be warmings that an open-rate situation
will ensue, but this 15 not likely to
happen since tenms of bilateral air
transport agreements would prevent it

Best pnahnhthh 15 that the trathe con-
ference, for the first time, will lav the
entire problem in the hands of delegates
who will attend the IATA annual gen-
eral meeting in Rome, which hL”‘HI'-
Oct. 7. Although unprecedented, ’flnx
would be a luﬂlml move, since the dis-
sension on tates and fares stems from
diffcrent operating philosophies of the
various air carricrs and delegates to the
annual gencral mecting are the heads
of these carriers.

Since European carriers’ philosophics
refleet government poliey, anv subse-
quent meeting of govermment represent-
atives who attempt to settle fare differ-
ences will be faced with the same
problems as [ATA,

The U.S. front is split on the fare
1ssue, with Pan American campaigning

for its low thrift fare and Trans World
Airlines seeking a far more modihed
fare reduction. The CAB has endorsed
the Pan Amencan rate and the carngr
has mustered support in recent weeks
from at least two forcign flag carriers.

Nevertheless, if any  settlement s
reached at Salzburg, the moderates are
likely to win. Pan American 15 consid-
ered to have little chance of getting the
unanimous vote necessary fm 1ts me
In recent weeks, i pmpmud single-class
fare that calls for complete L'Iimin;itmll
of both hrst-class and economy rates is
gaining some foothold in Europe. But
thh plan will collide with Pan Amen-
can’s basic Hl:]rL!..'fI'l'l”' principles, which
call for low fares as a means of attract-
ing new traffic, and the firm belief that
there continues to be a demand for
first-class space.

One outcome of the Salzburg confer-
ence which ecan be anticipated with
some certainty will be a decision to
tighten restrictions ‘on charter opera-
tions and to eliminate group fares.
Both tvpes of travel have caused wide-
spread industry  dissatisfaction because
uf their depressing effect on gross rev-
Cnuces,

TWA Purchase of Six 727s Dims
Prospect of Caravelle 10A Order

New York — Prospect of a Trans
World Airlines order flnr the Sud Cara-
velle 10A has faded with the carrier’s
latest purchase of six additional Boeing
727s.

Presence of TWA engineering teams
at Sud’s Facility at Toulouse, France,
aroused industry speculation that TWA
might purchase Caravelles, pﬂ‘.‘.EI‘td by
the General Electric EI‘%DE- 3, for
short-to-medium haul service.

However, Charles C. Tillinghast, Jr.,
president of TWA, said in announcing
the latest Boeing order—which included
five 707-131Bs and one 707-331B in ad-
dition to the 727s—that the carrier's
principal jet requirement is fulhlled
through 1970. TWA now has 150 jets
In service or on order,

TWA's next most likelv order 15 for
an aircraft smaller than the Caravelle
10A. The BAC 111 and Douglas DC-9
are the most readily available airplanes
in this category. T:I'Imgh;nt SCCS 4 Pos-
sible need for 20 such aircraft, but said
no decision in this area is expected until
next year.

“’ernﬂﬂnwnth are under way between
TWA 111d its financial backers for pro-
vision of capital to cover the latest Boe-
ing order, which involves $69.5 million.
Tiﬂinghust said that the financing may
involve a direct bank loan plus equity
hnancing, either through a stock issuc
or debenture sale (AW Aug. 26, p. 50).

TWA is in a good position to obtain
additional fAnancing, since it has ac-
celerated repavment of existing debt
and 15 recording a potentially prohtable
vear, its hrst since the current manage-
ment took over in 1960. By the end of
1964, TWA expects to have paid off
%91 million of a S111-million bank loan
obtained in 1960, the repayment being
made from both cash flow and deprecia-
tion.

In the current year, TWA's revenuc
passenger miles increased 18.9% do-
mestically in the first seven months over
the corresponding period in 1962, and
its nternational revenue passenger miles
rose 32.4% . In the frst six months its
share of the domestic trunkline market
rose to 25.1%, compared with 23.1%
in the same period a vear ago, and its
share of the transatlantic market in-
creased from 13.7 to 16.9%.

[f an adequate profit results this
vear, TWA will resume interest pay-
ments in 1964 on $100 million in 6%
subordinated income debentures sold i
1961 to cover equipment acquisition.
Bv June 1, 1964, accumulated interest
on the debentures will total S16.25
million,

The debentures were sold to enable
TWA to buy aircraft it was using in
1960 on lease from the Hughes Tool
Co. Transfer of title on the aircraft
involved a cash payment to Hughes
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Tool, plus $100 million in notes that
would be covered by debentures sold
the following vear.

In the actual sale on June 1, 1961,
stockholders other than Hughes Tool
bought 519 million of the debentures,
and the tool company acquired 581 mil-
hon, Pavments were to be on Dec. |
and June 1 of each vear through June 1,
1978.

Because the debentures were subordi-
mited to the debt held by TWA's prin-
cipal Anancial backers, mterest on them
could be paid only if adequate funds to
cover it were available from revenues
realized in the calendar vear preceding
cach scheduled pavment date.

Consequently, only one payment has
been made—on Dec. 1, 1961. But the
debenture agreement specifies that if
the airline makes a proft, it must pay
off not onlv the current amount of in-
terest due but also that which has ac-
cumulated.

With its improved business and
cquipment status, TWA 15 reflecting a
new confidence and appears less than
enthusiastic about continued efforts to-
ward a merger with Pan Amencan
World Amrways, TWA is now in a
strong sccond-place position on North
Atlantic routes behind Pan American.

This winter, TWA will offer 94
Aights weekly across the Atlantic, pro-
-.lr.lmg 13,348 seats. This is an increase
of 10 fhights and 1,600 seats over the
same period last year. The airline’s
advance bookings for lower-fare winter
travel are up 33% for September, 56%
for October, 107% for November and
173% tor December.

Frontier Service

Wiashington—Frontier Airlines’ trafhc
growth under new management last year
has caused Civil Aeronautics Board at-
tormeys to recommend retention of serv-
ice to Ave Nebraska communities that
had been scheduled for deletion from
Frontier's route system.

In April, 1962, a board examiner
recommended that Frontier drop service

to Alliance, Chadwick, Hastings, Kearney
and McCook, communities which failed
to meet the CAB “use it or lose it” traf-
fic formula of five passengers per day.
Goldfield Co,, which assumed ownership
of the line just prior to the examiner's
findings, replied that it thooght traffic
could be increased and requested a delay
in any hnal board action. CAB extended
service to these points for one more year
last June.

Trafhic tabulations at the end of the
period showed that daily passenger board-
ings, on a comparative second quarter
hasis, increased at Alliance from 2.26 in
1962 to 5.59 this vear; Chadwick, 2.6
to 5.10; Hastings, 5.7 to 7.47; Kearney,
4.6 to 7.22 and McCook, 3.06 to 6.37.
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BEA Shows Loss for Fiscal Year,
Links Deficit to ‘Social’ Services

London—British Furopean Airways
Corp., the state-owned short and me-
dium haul airline, last week reported a
loss of $742,000 for the fscal vear ended
Mar. 31, and blamed its inability to
show an over-all proht on losses in flving
the so-called “social services” in Scot-
land.

Lord Douglas of Kirtleside, BEA
chairman, said BEA lost $932.560 on
its Scottish routes and again pressed for
a special government grant to BEA to
cover the social services.

However, it is known that BEA tem-
porarily withdrew its 1‘]1|]h{:,1hml for
subsidv when Ministry of Aviation said
its position is that if a grant or subsidy
is offered for Scotland, the matter
should go out for bidding by all British
airlines.

Despite its over-all loss, BEA showed
a strong comeback from the loss of 54.1
million i the previous vear, Lord
Douglas, noting that the airline has
camed $9.8 million in the first four
months of the current fiscal vear, smd
BEA has budgeted for a proht of S4.2
million by Mar. 31 of next vear.

Iis prediction followed an announce-
ment by Minister of Awviation Julian
Amery that the financial objective of
BEA in the next five vears, based on
principles laid down in a 1961 gov-
crnment White Paper on financial aims
of nationalized industries, will be for an
average return of 6% a vear on its net
assets after provisions for {’lc]:-n:-cl.,ltlml
but before taking account of interest
charges,

Amery said stmilar objectives have not
vet been set for British Overseas Airwavs
Corp., which is expected to report an-
nlhur large loss this vear, Future pros-
pects of BOAC will be dealt with in
a White Paper which will be presented
to Parliament this fall, the awviation
minister said.

In his report, Lord Douglas emphas-
ized these points:

e Net loss was arrived at after meeting
full amortization and depreciation of air-
craft and stores and after paving interest
on all BEA capital, Introductorv costs
of Vickers ‘v’mgu.ml tllrhﬂ'prﬂ]]"r and
de Havilland Comet 4B jets in the past
two vears amounted to $17.5 million, of
which about $9 million was incurred in
1962-63. Of this hgure, S3.6 million
has been capitalized and changed to
TESEIVEs,

* BEA output in l:apamtv ton miles
went up in 1962- h-: by 16.3%. Trafhe
mcreased by 16.2%, so that revenue
load factor remained at same level as
Previous year,

e Due to a 10%% reduction i operating
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costs per capacity ton mile, the break-
even Joad factor was reduced from
61.7% to 60.2%.
e Corporation lost about $1 million in
Aprl -.md May of 1962 when airline
clectricians struck, forcing cancellation
of more than 800 flights. Severe winter
of 1962-63 forced cancellation of more
than 1,000 flights. Due to both factors,
plus slump in passenger demand, BEA
ievenue fell short of budget by about
$10 million,
e BEA carried total of 4,914,927 pas-
sengers during the vear. Total revenue
went up 9.6% to $5143.3 million but
total expenditure increased by 6.9%.
Freight trafhic increased 17%.

Lord Douglas said BEA will increase
capacity provided bv Comets and Van-
guards and will provide Comet jet serv-

ices to 33 of the 59 destinations on the
airhne’s mtermational routes.

New de Havilland Trdent will entet
service next vear, and Anthony Milward,
BEA chief executive, last week said tlm
airhme will soon announce a further
order for 10 of the larger Tndent 1E
versions,. BEA now has 24 Tridents on
order.

BEA's continuing warfare with
Britain’s independent airlines, and pri-
manly with Bntish United Airwavs, was
underscored bv Lord Douglas, who
warned:

“BEA’s future prospect of successful
and prohtable expansion could be com-
pletely destroved by an undue licensing
of duplicating British services, cither
domestic or international. All available
evidence demonstrates that an excessive
degree of competition, or the licensing
of parallel services on routes of inade-
quate trafhc potential to support two
British airlines, must inevitably lead to
deterioration in the Anancial results of
airline operations.”

TWA Develops Vane Straightener

Trans World Airlines has developed
a new technique for reworking warped
turbine nozzle guide vanes wlich 1t ex-
pects will save as much as 5$500,000 a
year in jet engine overhaul costs.

The system is the result of two vears’
rescarch by TWA  engineers, under-
taken to prevent the discarding of vances
which warp after subjection to intense
heat and  pressures.  Because of  the
tonghness of the metals nsed in the
vanes, no economical method had been
found for straightening the warped trail-
ing edges. It has been estimated that
imventories of unserviceable vancs held
by mihtarv and commercial jet engine
users currently  total more than 512
milhon,

Under the new technigue, vanes are
removed from the engine m the dis-
assembly overhaul operation and, after
cleaning, are inspected for condition,
class, bend and bow, Wirped vanes are
preheated in an clectric furnace for 15
min, at 1,900F.

They are then placed in a dic in a
hvdraulic press which 15 closed under
1,500 Ib. pressure. An 8-lb. weight in
the press 15 then released to strike the
die with a sharp impact. Vanes requir-
ing stress reliet are placed in an inert
gas oven for 2 hr. at 1,600 F.

Successful bidder for the press, which
sells for $5,650, was Product Develop-
ment Group of Wichita, Kan. The firm
has been given exclusive manufacturing
and sales rights by TWA, Cost of dies
average 51,000 each and onlv one dic is
required for each vane stage.

Press has a capability of straightening
an average of 40 vanes per hour at a
total cost of $2 each. During an over-

haul, an average of 100 vanes per engine
require rework, Before the development
of the press, new vanes had to be in-
stalled at a cost ranging from 539 to
5132 per vane. Under the old system,
the vanes represented ;lppmtim.ah,"lv
S5.000 of the total engine overhaul
cost.

TVWA research program was headed
by 17, L. Spruill, director of powerplant
overhaul. R. T, Kalen, general foreman,
headed a machine shop group that de-
veloped the dies.

In another technical development,
TWA 15 working toward installation of
the Lockheed Maintenance Recording
Svstem on the carrier's jets,

TWA has already evaluated the svs-
tem in 800 hr. of testing on a Bocing
707 Aving rcgular schedules.  Federal
Aviation "agt.uc\ 15 supervising the eval-
uation program, since TWA will likely
seck certification for installation of the
svstem on all its jets.

The svstem automatically  monitors
engine, instrument and flight svstems
iacrfnmmnct recording their condition
on a magnetic tape. Lockheed Aircraft
Service Co. developed the svstem, sup-
plementing its own components with
data recording and plavback equipment
provided to it |1nr.]Lr license from Rov-
ston Instruments, Ltd., Bvficet, Eng-
land.

TWA  ground stations can be
equipped with transmitters that send
the taped data to a central computer
svstem at the airline’s Kansas City main-
tenance base. Personnel there evaluate
the data, and inform those where the
plane is located of any required main-
tenance.
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two airlines as individuals.

412 of the Federal Aviation Act.

and Sydney, Aunstralia.

CAB Approves Pan Am-Qantas Joint Fare

Washington—Civil Aeronautics Board last week outflanked an International Air
Transport Assn. deadlock in international airline fares by approving a joint fare
agreement between Pan American World Airways and Qantas Empire Airways, Ltd.

Still smarting from foreign criticism of its stand against un IATA-impased fare
increase on North Atlantic flights and powerless to block any further proposals by the
international group, CAB broke an “open rate” situation which has existed for more
than a year in the South Pacific by approving the joint fare application filed by the

Pointing out that the open rate sitnation existed because of IATA members’
inability to agree upon a proper fare in the area, the Board said the Pan American
and Qantas fare agreement set a rate similar to that already established by TATA
for the North and Central Pacific areas.
adopted outside the framework of the IATA machinery” and filed by the individual
carriers, CAB said it was subject to consideration under sections 102,204(E) and

Since the agreement was “apparently

Terms of the agreement provide for reduced round-trip fare for groups of 15 or
more traveling together in economy class service, They represent a reduction of
about 26% from the round-trip fares for travel between the West Coast, Honolulu

The Board also criticized the two airlines for failing to follow required CAB pro-
cedures by asking permission to discuss the fare proposals before filing an applica-

tion.

The Board said it has encouraged a policy of such fare reductions, but warned:
“We intend, however, in the future to withhold our approval and the anti-trust
immunity it convevs from intercarrier agreements on rates and fares unless we have
given advance authorization to the discussions leading to such agreements.”

Boyd Favors Quality Competition
Instead of Quantity in Some Areas

Washington—Alan S, Bovd, Civil
Aeronautics Board chairman, last weck
gave some clue to his thinking on the
competitive problems facing the airline
industry by stating that he favored qual—
1I:1|. mtht,r Hlﬂll quanhh* i:mnpf:hhr}n m
a number of markets.

Testifving before the House Aeronau-
tics Subcommittee, Boyd stressed that
the jet aircraft had changed the com-
petitive picture of the industry and said
many markets in the U.S. could be

“well served” by two competitors
rather than three or more. He empha-
sized that the philosophy was his own
and that he had no idea whether the
other members of the fAve-man Board
agreed with him.

During the hearings, Bovd again
came under fire for his part in the ma-
jority decision in the New York-Florida
Route Renewal Case in which North-
cast Airlines’ operating certificate be-
tween New England and Florida was
withdrawn (see p. 32). Rep. Torbert
H. Macdonald (D.-Mass.) charged that
Boyd had “sounded the death knell”
for Northeast with the decision and
charged the Board with inconsistency
in reaching the decision.

In a hostile attack on the Board, Rep
MacDonald said that there were 13
other markets in the U.S. with three
or more trunk carriers. He criticized
the Board for failing to enunciate the

“new rules” he said are implied in its
opinion in the Northeast case with re-
spect to the effect jet operations have
on airline competition.

Boyd held that the policies of the
Board must necessarily change from
time to time, and noted that the route
structure for the Douglas DC-3 was
entirelv different from that which will
be required when the supersonic trans-
ports are mtroduced in 1970. In re-
sponse to a u:harg:: that the majority
decision was a "bureaucratic” decree,
Boyd said the “system is your system

. set up by Congress. It is not my
decision.”

Rep. MacDonald charged the Board
with a further mmnsustcnm’ by noting
that it had submitted a formula to the
White House for a sharp reduction of
subsidy (AW Aug. 19, p. 38), and then,
on the same day, offered a $3.7-million
subsidy to Northeast.

The CAB chairman, in answering the
charge, said that the Northeast issue
“was outside the scope” of the recom-
mendations for subsidy cuts.

Boyd admitted that the Board would
have difhculty in revoking permanent
certiicates on other routes where com-
petition is excessive. He added that,
from a legal standpoint, Northeast held
no prior claim to a permanent route
certificate on the New York-Flonda
route.
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Pakistan, Red China

Sign Air Service Pact

New York—Pakistani and Red Chi-
nese governments last week signed an
air service agreement hctwcf:n the two
countries (AW June 24, p. 40).

By the act, Pakistan would ignore
U. S. State Dept. suggestions that it not
sign the agreement, which in effect pro-
vides Red China with its first access
mto the free area of Southeast Asia
(see p. 34). U.S. government is con-
cermned that the breach may be the first
link in a route system that could even-
tually reach into Africa and Latin
America.

Pakistan International Airlines gains
rights into Shanghai and Canton under
the agreement, a routing it needs for
service to Tokyo. Service through China
was sought after the British repeatedly
refused Pakistan landing rights at Hong
Kong. The Communist Chinese airline,
uperated by the Civil Aviation Admin-
istration of China, receives reciprocal
rights to operate into Karachi and
Dacca.

Pakistan plans eventual use of its
Boeing 720B aircraft on the route, al-
ﬂmugh this must await runway im-
provements at both Chinese points,
However, Vickers Viscounts, of which
the airline has three, could operate from
existing facilities. The Chinese airline
will probably flv Viscounts into Pak-
istan, having received fve of an $11,-
500,000 order for six Viscounts from
the British.

Riddle Will Use Two
DC-8F Jet Traders

Washington—Riddle  Airlines  has
signed a lease-purchase agreement with
Douglas Aircraft Co. for two DC-8F Jet
Traders.

Terms of the agreement cover a five-
vear lease of the aircraft and spares and
an option to purchase at price of ap-
proximately 57,200,000 each, with
credit for previous lease payments made
by Riddle.

First of the two aircraft will be de-
livered in less than 30 davs and the sec-
ond is scheduled for delivery by March,
1964.

Riddle recently concluded a $2,600.-
000 rehnancing program with Walter
E. Heller & Company, Inc.,, and the
Chemical Bank New York Trust Co,
in cooperation with Douglas and Gen-
eral Dynamics Corp. The Miami-based,
all-cargo airline, has concluded negotia-
tions for military contracts which will
total 58,697,206 in Fiscal 1964,

Early delivery of the first aircraft will
make Riddle the first all-cargo carrier to

provide pure jet service, President James
B. Franklin said.
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CAB Objects to Alaskan Route Sale

Washington—Pan American World Airways’ sale of an Alaskan route segment to
Wien Alaska Airlines, Inc., was temporarily delaved last week when the Civil Aero-
nautics Board objected to the $71,000 sale price because it includes a charge for

intangibles.

Previously approved by a Board examiner, the sales application involves a Junean
to Fairbanks route via Whitchorse, Canada. Pan American has found the route
unprofitable for turbojet operations. Sales price includes $21,662 for related ground

operating equipment and property and $49,338 for franchises, leases and good will.

Board members took exception to approximately 7095%

of the sales price, represent-

ing the sale of intangibles, and stated that the final sale would be approved only on
condition that it would not include such a charge.

Wien, with smaller aircraft and operations centered in Alaska, should be able to
provide better service, according to CAB, which added: “We cannot lose sight of

the fact that Wien already requires substantial subsidy support.”
found that the new route probably will not cause an increase in the carrier's subsidy
needs, he recognized the possibility of error in computations which could result
in a need for more subsidv during the actual operation, CAB said. Pan American
is preparing a reply to the Board’s opinion.

While the examiner

N. Atlantic Area

Washington—Trans World Airlines
last week told a Civil Aeronautics Board
examiner that its proposal for an area
concept of competition over the North
Atlantic would increase load factors by
two percentage points and would en-
able both Pan American World Airways
and TWA to expand services into previ-
ously neglected markets.

Testifving at CAB Transatlantic
Route Renewal Case hearings, E. O.
Cocke, TWA senior vice president, pro-
posed that his company be named ex-
clusive U.S. flag carrier to Ireland,
Southern Europe, the Mediterranean
basin and Africa. In turn, Cocke urged
that Pan American be granted exclusive
carrier rights to the United Kingdom,
and Northermn and Eastern Eurnpe in-
cluding Iron Curtain countries.

The board staff is supporting an area
concept in the case and has been op-
posed in its stand by Pan American,
which has attacked anv division of exist-
ing routes between the two carriers.
Richard M. Jackson, president of Sea-
board World Airlines, has supported the
area concept but has criticized the
Board's failure to propose a limited
European market passenger franchise.

New York-Paris Market

Cocke cited the New York-Paris mar-
ket to back his proposal for area concept
competition. He said both TWA and
Pan American now operate two daily,
castbound, non-stop flights on the route
—one in the morning and one in the
evening, and “the load factor on our
morning fight 15 not good.”

He said under the TWA plan, his
company would operate three daily non-
stop flights, one in the morning and
two in the evening. The morning flight,
he said, would easilv absorb traffic now
carried by Pan American, and the same
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number of evening flights would be
operated under the area concept as are
now being operated.

(n the subject of foreign competi-
tion, Cocke claimed that the two U.S,
carriers "dissipate much of their ener-
gies and strength in competing against
one another.”

“The area concept would eliminate
this unnecessary competition and per-
mit TWA and Pan American to con-
centrate and wmarshal their resources
against  their foreign competitors,”
Cocke saxd. "It would also permit both
carriers to increase their services in mar-
kets which heretofore have been some-
what neglected because of the conecen-
tration of schedules in markets where
we compete with one another.”

Seaboard Requests

Jackson asked for these adjustments
in Seaboard's operating authority:
® Permanent certificate. Jackson said
this was required to ensure continued
development of intermational air cargo
markets.
e Route structure. ]1r:L~1un termed Sea-
board’s present svstem “clumsy and un-
economic.” Spunﬁc-ﬂ]t Jackson wants
more flexibility in serving the European
area without being restricted to fixed
markets.
e Passenger franchise. Jackson held in
his testimony that supplementary reve-
nues from passengers on each flight
would permit the scheduling of more
flights to more destinations, thus pro-
viding an expanded cargo service.

Jackson said passenger carriers draw
supplementary revenues from cargo to
support more passenger service. “With-
out cargo in their bellv compartments,
the number of passenger flights would
have to be reduced aubqtﬂntnlh to vield
an economic operation,” he said.

Maclntyre Gives View
On Northeast Finances

Washington—Malcolm A, MacIntyre,
president of Fastern Air Lines, last
week gave his views on the financial ef-
fects that the withdrawal of Northeast
Airlines from the Florida market (AW
’mg 26, p. 38) will have on the Hughes
Tool Cﬂ

In a supplemental statement filed
with the Senate Aviation Subcommit-
tee, MacIntvre held that Hughes Tool’s
interest in Northeast * ‘mav be best un-
derstood as motivated by a desire to ef-
fect substantial tax savings.” He said
Tooleco’s “investment” in -‘ﬂﬂrﬂwast 15
not as large as generallv believed, and
gave this background of the Northeast-
Toolco relationship to explain his stand:
¢ Toolco loaned Northeast $9.5 million
in Mav, 1960, in exchange for 61% de-
bentures convertible into Northeast
common stock.
® Toolco agreed to buy from the Atlas
Corp. its majority interest in Northeast
in T}ECEmhfr 1961, for S5 million and
to take over Hnrthmst notes to Atlas
totaing 516,251,744, Thus Toolco's
investment in Northeast totaled $14.5
million, MacIntyre said.
® On June 25, 1962, Tooleo agreed to
cover cash operating deficits of North-
east. Last Julv, prior to the CAB deci-
sion to pull Northeast from the New
York-Florida route, Toolco advised the
airhine that it was converting its $9.5
million of 64% debentures to North-
east common stock and was “cancel-
ling” the §16 million debt.

MacIntvre said neither the conver-
sion nor the cancellation would provide
Northeast with additional funds. But
he said “there appear to he good tax rea-
soms for Tooleo’s actions.” He ex-
plained that the 82% ownership of
MNortheast permitted Toolco to file a
consolidated tax return with Northeast,
offsetting Northeast’s losses against
Toolco’s profit,

Thus, MacIntyre said, “since North-
east in 1962 lost over 8 million, filing
a consolidated retum would reduce
Toolco taxes by over $4 million. In
these circumstances, Tooleo could cover
Northeast's cash losses of about $4 mil-
lion annually at no cost and could cover
its cash operating losses of some $2 mil-
lion annually at a tax proft of over 52
million annually and at a tax savings of
some S4 million a vear.

If Northeast’s losses were to continue
in the future on the same scale as in the
past, Maclntyre said, the consolidated
return would enable Toolco to recover
through tax savings its total $14.5 mil-
lion investment in Northeast in seven
vears and still continue to cover cash
operating expenses of 52 million a vear.
Total tax savings to Toolco would be
some $30 million, he said.
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Opposition May Kill Aircraft Lighting Plan

Washington— Federal Aviation
Agency may be forced to shelve its plans
to requite a new system of aircraft light-
ing as a safeguard against mid-air colli-
sions because of bitter opposition from
the military services and a majority of
the airline industry.

An FAA rule change proposed six
months ago emphasized that a more
powerful lighting identification system
was needed to offset a higher prnhqhﬂ
ity of night mid-air collisions which
15 caused by the mcrease in speed and
mcrease in trafhe resulting from  the
use of turbojet aircraft.

Rather than await the results of anv
further research or experimentation on
substitute systems, FAA said, the sim-
plest and most economical answer would
be to require all aircraft certificated on
or after Jan, 1, 1965, to be equipped
with a system of red, white and green,
high-intensity, flashing lights that are
designed to show both forward and side
movement.

A flashing red light would be car-
ried on the left wing tip sector. Since
the regulation would not be retroactive,
all aircraft certificated before this date
would be required to remove their ex-
isting svstems of a red light in each
sector, Although FAA said the change
should not await further research on
other high-intensity systems, it said it
would encourage further experimenta-
tion.

Immediate Impact

Immediate impact of the proposal
was to deepen the rift between FAA
and two groups of light users—airlines
and general aviation wvsers who have
alrcady imvested heavily in the more so-
phisticated, high-intensitv, strobe light
svstem manufactured by t]'u: Minneapo-
lis-Honeywell Ht’:guhtur Co. and would
add 1t to present lighting; and those
who prefer to maimntain the status quo
on aircraft lighting.

Objectors to l:lgc proposal said the
suggested system was rejected by most
of the industry four years ago, although
it is currently being used by United
Air Lines.

American Airlines, which has ordered
the Honevwell Atkins system for use
on its Boeing 727s and BAC 11ls, is
leading the opposition. This includes
Delta, Northwest, North Central,
Ozark, Pan Amencan and Piedmont.
Favoring the proposal are Continental,
United, Mohawk, National and Trans
Canada, Trans World, Eastern and
Braniff submitted “no comment” an
swers  in their replies to the FAA.
American called FAA's idea a “retro-
aression in safety,” contending that
it does not provide the cﬂnﬁgumtmn

or directional identity offered by the
Atkins system of white lights with a
high flash-frequency in the front of the
aircraft and a low fash-frequency in
the rear. In particular, the FAA sys-
tem lacks the ability to clearly outline
aircraft in hazy, dmhght conditions,
American contended.

American criticized former FAA
IFlight Standards Director George Prill
for reassuring 1t that FAA did not in-
tend to make any revision to the exist-
mg light svstem regulations until the
completion of tests at the agency's ex-
perimental test center at Atlantic City.
This reassurance was obtained before
American signed the order for the At-
kins light svstem, American said.

FAA has been evaluating aircraft
lighting svstems for several vears, but
the airline industry has vet to receive
any report on the projects “paid for by
taxpavers’ monev. FFAA has apparently
accomplished nn{']ung with all of the
money spent,” American stated m its
reaction to the FAA proposal.

Honeywell’s Complaint

Defending its  product, Honeywell
complained that FAA ignored a success-
ful Air Force test last year of the Atkins
svstem involving 1,087 test flights at
Enid, Okla. The manufacturer said that
FAA regional ofhcers last January ap-
proved the use of the Atkins system for

| Taxi Requests Refused |

Washington—Air taxi operators’ am-
bitions to attain third-level air carrier
status have received a sharp setback from
the Civil Aeronautics Board, which has
refused operators’ requests to permit the
use of larger aircraft.

National Air Taxi Conference and the
National Assn. of State Aviation Ofheials
have received a flat rejection to their
proposals that CAB lift the present
weight limitation of 12,500 Ib. for air
taxi aircraft to 20,000. The organiza-
tions contended that changes in the in-
dustry justified the requests for increased
weights.

Alan S. Boyd, CAB chairman, replied
that the original purpose of the weight
limitation was to minimize competition
with certificated carriers, particularly sub-
sidized local service airlines.

Emphasizing that the Board's blanket
exemption grants air taxi operators the
right to serve any points served by certi-
ficated airlines, limited only by the air-
craft weight, Boyd suggested that taxi
operators could improve their competi-
tive position by examining several new
aircraft within the weight limitation, but
with greater capacities.
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dav and night use on North Central
Airlines’ Convair-340 and 440 aireraft,
but this proof of its capability was ig-
nored by FAA headquarters in the pro-
posed rule change. In addition to
American and North Central, users of
the Atkins system include 60 executive
aircraft. The company claims the At-
kins lights can be seen at distances
from 8 to 15 mu.

Particularlv strong objection to the
I"'AA proposal—and strong support for
the Atkins system—came from the Air
Force, which cautioned that adoption
could force significant redesign of its
C-141-A StarLifter cargo jet (AW Aug.
26, p. 30). Air Force said it favors use
of the Atkins svstem, with flters, on
Militarv Air Transport Service aircraft,
But it cited the high retrofit costs which
could be involved in any lighting
change and asked FAA to extend the
effective date of anv new lighting regu-
lation from January, 1965 to ]:11111:1:‘}
1966.

Army and Navy both urged that the
current system be retained as the most
practical compromise for weight and
economy, The Navv added I:hat adop-
tion of the proposed regulation would
cause confusion between the new sys-
tem and the old one until older aircraft
were phased out.

Another Rejection

Aero Data Corp., one of the major
supporters of a more sophisticated light
system, also rejected the FAA proposal
on the grounds that, while it would
make the airplane more conspicuous,
it would fail to indicate the flight path
clearly.

The Aero Data lighting system em-
plovs a chain of high intensity 'I:?hts
flashing forward at high frequency from
the tail assembly to the nose.

Air Line Pilots Assn. comments were
particularly conspicuous because they
represented almost the only support for
FAA’s proposal. ALPA said the sug-
gested FAA system is not the “ulti-
mate’” that could be realized, but it
would be a forward step toward greater
safety.

The pilots’ union said FAA should
shorten its proposed implementation
date to January, 1964 and make the
regulation apply to all aircraft, includ-
ing military.

AA said it is still evaluating all com-
ments and does not know yet whether
it will adopt, amend or drop the pro-
posal. Since the overwhelming major-
ity of comments submitted were
strongly opposed to the FAA sugges-
tion, however, many observers believe
the lighting system proposal will be
abandoned.
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» Drive to increase tourism in Alaska by granting foreign flag carriers traffic
rights in Anchorage on Tokvo-Europe puLtr ﬂtg]th has been launched by
Sen. E. L. Bartle H (D.-Alaska). Passengers now flving the route on fl]l’f_l'-"l'l
airlines are not given stopover ]:uru:lqu_ﬁ in J"mc]mrarrc nor mav these air-
lines pick up passengers for continuing trips. Civil Aeronautics Board has
advised Sen. Bartlett that it will ’cu’r the reaction of U. S. carriers to the plan
before investigating the proposal. Last vear, Northwest violently opposed a
similar plan on grounds that foreign carriers would drain traffic from its
U. S.-Japan North Pacific route.

> Several key airline industry officials are promoting Gordon M. Bain,

Federal Aviation Agency deputy administrator, as a candidate for the top

1_'\1 post. Bain's handling of the supersonic transport program has made
a strong impression in industry circles,

> New early retirement poliey at British Overseas Airways Corp. (AW Apr.
22, p. 52) last week resulted in retirement of 19 captains, all in their fifties
and most commanding BOAC’s Bristol Britannia turboprop transports,
which are being phased out. The 19 captains will receive cash compensa-
tions and pensions. The airline said its total staff has been reduced by 867
emploves in the last vear. As of July, BOAC’s work force totaled 21,368
emplovyes,

> National Capital Airport bill, calling for the operation of Washington,
D. C. airports as a corporation, has been shelved in the House because of
White House irritation over the addition to the bill of a provision requiring
arbitration of fees and rentals between the corporation and airport users,
Provision was sponsored by the airlines. Speculation is that the White
House feared the setting of a precedent that might spread to other agencies.

- National Airlines took first place from Continental Air Lines during the
first six months of 1963 in utilization of turbine-powered aircraft. National
reported a 10 hr. 45 min. average utilization per ]:n]mL with 1ts feet of
Douglas DC-8 transports Lmup.trr_d with Continental’s 10 hr. 34 min, with
the Boeing 720 and 10 hr. 12 min, with the Boeing 707. Eastern Air Lines
reported 10 hr. 28 min. with the Douglas DC-8 and 9 hr. 14 min. with the
Boeing 720. No other trunklines passed the 10-hr, mark during the period.

* Watch for Eastern Air Lines to Lﬂmph te ﬁuﬂncing soon with banks and

Insurance ::mnr.--nnc,r_-. for its Ijnung 27 order. The me also will include
arrangements for meeting or uicudmg maturity of a $20-million installment

due this year on an S80-million bank loan that is part of FEastern’s current
debt structure. Leasing of some 727s is under discussion as part of the plan.

P Senate Commerce Committee met last week to prepare legislation that
will give the U.S. control over intermmational air fares. Sen. Warren G.
f"'-i,tgﬁumn (D.-Wash.) said the bill will be expedited but chances appear
slim that the act will be passed during the current congressional session.

» Watch for a renewed concerted drive by foreign flag carriers to prove that
their investments in aircraft, engines, spares and parts largely offsets revenues
carned from U. S, air passengers to give the U. S, a highly favorable balance
of trade in airline operations,

» Red China has advised Pakistan to ignore “U. S, dictation” of Pakistan’s
civil aviation policies, The weekly “Peking Review” said that *“Washington
resorted to its usual pressure tachics™ when a State Dept. spokesman openly
expressed “disquiet” over Pakistan International Airlines” successful negotia-
tions with Chinese authorities for a Pakistan-China air transport agreement
(AW June 24, p. 40).

» Bocing Co, last week began a two-month series of demonstration flights
with the Boeing 727 transport that will cover 41 cities in 23 countries.

» Pan American World Airways has reported a 25.1% share of tr Hl‘-.l” antic
traffic for the first seven months of 1963, compared with a 21.9% share in
the same period last vear. Pan American said the additional 55, 5 600 pas-
sengers provided an estimated $17 million in revenues.

SHORTLINES

» American  Airlines has besun  con-
struction of additional space at its cargo
terminal at Idlewild. Additional facili-
ties also are planned for its cargo ter-
minals at San Francisco, Los Angeles,
Chicago, Detroit and Boston.

» Austrian Airlines has reported a 46%
increase in the number of passengers
carried in July, LlJI]lELIIL[i with the same
month last vear. Air freight m July in-
creased 41% over the previous July,

P Civil Aeronantics Board will hold 2
special meeting Sept. 5 for a discussion
between the Board's staff and local serv-
ice carriers on the amendment of exist-
ing class subsidy rate.

» Continental Air Lines' three-class fare
svstem has been marked a success by
the company after the first full vear of
experience with the plan. Carrier savs
revenue passenger miles for the period
rose 24% compared with the previous
12 months. Coach-business class
chmbed 38% compared with coeach
trathc in the previous period, the air-
line reported.

» Frairchild Stratos Corp. is demonstrat-
ing the company s latest production ver-
sion of the F-27 1t]rhc|]}r||]1 I.‘r4|1'|_'i1|:he;u]'lL
m Venezuela, Brazil, Uruguav, Argen-
tina, Bolivia and Peru.

® Iberin Air Lines of Spain has taken
deliverv on its sixth Douglas DC-8
transport. Carrier’s turbine fleet also in-
cludes six Sud Caravelle transports,
which are used on its domestic and
lLuropean route svstem.

* Pan American World Airways will be-
ain 1ts fall and winter schedules on the
transatlantic and  tr l'Ii'--'|'.I'ILiF' routes
without a single piston-cngzine aircraft.
Last piston-engine flight will he Oper-
ated Sept. 25 from Lisbon to New
York,

» Russia’s Aeroflot had its biggest
]11[]11“1]1-. tr.liT{ volume in history durm"
July when it ‘averaged more than 132,
000 passengers daily.” mdicating a tutil
of around 4.1 million passengers for the
month. Goal for the vear, which Acro-
flot still hopes to achieve de spite a
below-plan first six months, is 35 mil-
lion passengers.

» Trans World Airlines last week began
showing motion pictures in the first-
class Etﬂ:ln‘h of U.S. transcontinental
non-stop flights. TWA has been show-
mg inflight movies on transatlantic first-
J:LIR:- ﬂlf’fhh for two vears and i econ-
omy RCLtmm of these flights simce May.
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The DC-9 jetliner can improve the profit picture for
airlines wherever routes from 100 to 1500 miles are
presently being serviced by any other airliner.

First, it promises the same “‘jet attraction” which
brought passengers flocking to the Big Jets when
they were introduced. And it has the ability to
operate profitably with fewer passengers than any
of today’s scheduled jetliners.

Airline key to small cities...Douglas

Second, it is designed for unsurpassed reliability and
minimum maintenance. Every component has been
carefully selected and tested for simplicity as well as
efliciency. Jet engines are derated for long life and
dependability. Highly accessible servicing areas
assure quick turn-around and high productivity.
Third, 1t will be welcome at small city airports
because its noise level will be lower than that of any
jet transport now in service.

The DC-9 will carry from 56 to 83 passengers,
operate from 5000 foot runways and cruise at 560
mph. It oflers jetliner speed and luxury on short
route segments where more than 607 of all passen-
oger miles are now flown.

AIRCRAFT O/IVISION
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Airline Tratfic—June 1963

| Revenue Originating Revenue Revenue Tolal Average Scheduled | Performance
Miles Paossengers | Paossenger | Passenger| Revenue Over-ail Miles Factor
{000) (000) | Miles L/F Ton Miles I Load (000} {7

| (000) | (9a) (000) (Tons)

DOMESTIC TRUNKS

e
e
[

Amearican. . ......connieuns 11,3469 7930 ‘ 590,314 65.5 82,587 7.28 11,357 %8.7
Braniff . . o L e B 2,555 217 .4 109,379 S7.9 12,237 4 75 | 2,573 o9 4
Continental. . . . ey e o s 2,260 158.0 114,572 58.5 12,854 5.49 | 2,254 9 &
Delta R W R 4 936 423 .1 265,744 a6 .1 29 3460 5.92 4. 971 28 .8
Eastern....... hs 8,778 837 .6 399 7466 Sd .3 43,229 | 4 91 : B,736 er.9
MNational s i 2. 653 184 1 144 389 I3 .6 15,795 3.93 . 2,480 8.4
Northeast. . . ., e e |, 273 | 119.2 30,089 33 .4 | 5,103 4. 01 1,376 00, 2
Morthwest. .. .. e 2,871 225.8 124,613 a7 17,269 | & 01 Z.890 9 0
Trans World. ... . B,547 531.3 518,570 60.2 | 58,501 &.94 | B 513 99 4
RIRTIEE. « 5 a'sm i & e inik s ik 146,229 1,156.% B55,715 &0 .0 98,022 | 6. 04 16,101 PB.5
Western e 2,228 | 233.0 _ 130,349 356.8 13,385 &.01 2,272 @7 .8 3
1 o e __l__ S (P _J_ e L | P —— British Aircraft Corp.'"s BAC 111, which made its maiden fight recently at Hum, England, main assembly plant (AW Aug. 26, p. 39) is
Demestic Trunk Total . . . .. &3,759 I 4,879.6 3,435,524 | 59.8 388,342 | &.09 l 63,723 | 98.5 shown {above) as BAC chief ]}iluf G. R. (Jock) Hr}'c::' lifted the aircraft after a grullm] run of about 3,000 ft. Gross takeoft wuighl was
INTERNATIONAL 59,000 1b. Tailhook-like extension from the fuselage is a proximity warning rod to provide cockpit warning if rotation is too stecp.
American.......... 00000002 152 g2 8,533 50.3 1 1.118 7.35 151 ' 100.0
Braniff 270 9. & 13,243 51.5 1,731 & 432 270 | 9.8 h e a k ff d h
Caribair. 149 49 9 3,848 &1.7 405 2.72 141 RE.7 A
g %p| Pml x| Tl 3R 38| = BAC 111 Shown in First Takeott and Approac
Eastarn. ... 1,100 40 4 BY 475 &0 4 B,586 .79 1,093 | &7 .9
Macaoy 143 144 4,833 43.7 AF77 2. .92 79 | vy.2
Marthweost Q87 24 .7 42,829 58.0 @,420 Q. 54 P14 8.7
Panagra ; 327 11.3 18,392 37.9 2,704 8 28 324 | 26.5
Fan American : 10,483 440 .2 BIB,447 52,2 107,910 10,10 v, 748 ?8.0
South Pacific : 27 0.3 852 38 .0 a7 a. 17 27 100.0
Trans Caribbean J86 22.0 42,530 &8 . 1 3,940 10 20 288 100.0
Trans World 2 647 &0 3 187,004 54 & 24 40 Q. 22 2,626 99 4
United . . . . - . 879 29 .1 72 7648 a¥ . 5 8,090 ¥ 20 883 9.5
Western . : 181 8.1 12,346 &8 1 1,323 7. 29 183 ?9.3
International Total. . ...... 18,060 | 743.2 | 1,349,343 | s0.8 | 170,837 9.46 17,038 98. 4
LOCAL SERVICE
Allegheny. . ........c000ua. 7?88 100.0 | 20,083 461 | 2,141 | 2.17 957 9.1
BonanmEd. ... .o i r it 499 43 3 11,213 59 .1 1,109 2.22 500 9. 5
e e . 597 34.6 | 6,990 | 42.5 739 1.24 595 09 .3
Frantiar I e - | 54 45 F | 13,132 42 .8 1,399 1 47 @335 o9 2
Lake Central. . .. ...........] 574 4.2 | 6,832 4] 8 728 1.27 370 29 .3
Mahawk. . ........... . 1,031 | 111 .4 23,321 a2 7 2,375 2. 30 1,020 . Py .2
Morth Central . . . ... .. 1,280 103.0 19,051 43 .8 2,038 1 59 1,281 P .8
Ozxark : 848 71.3 13,461% = 1,434 1 &5 B&Y e 8
Pacific : wd o 452 47 2 10,208 533.9 1,016 2.25 454 99 2
Piedmont. . . .. P4 73.8 17,070 48 4 1,76] 1.93 e07 8.9
Southern i . B41 52.3 10,047 iz.7 1,043 1. .24 B30 P71
TV B TR <0 s 654 34 7 8,406 | 43.1 904 139 657 99 2
West Coast. . .............. | 598 37 3 ‘ 9,109 46.0 915 1,53 597 99 .1
Local Service Total,...... 10,250 798.8 169,252 | 47.1 17,624 | 1.72 10,172 99.3
ALASKA & HAWAIIAN
Aloska Airlines. ... .. .. a5 237 7.4 ‘ 4,118 41 .1 1,393 | 588 | 159 BB.9
I ! = - [ " - L - L] " Ll = v
::::It“ e aae ' ;gg ;g:ﬂ : ig; ‘ g? T lﬂ g g; 1:,;. :g ; Starting elimbout (above) with takeoff flap setting of about 15 deg., BAC 111 begins 27-min. maiden flight. Note slight upward deflection
. 128 d 0 '4|'_'|| | 44 § ]j‘i‘ -EI ?.5 .ﬁj ‘?3 ﬂ ) Y CIEVILOTS m :!ir-li.'ﬂl |'!"u HI”"I-'II"“ hIE XLne, SATIE IIII LY ), y ; 1.5 SINONET Er{ﬁ-!'il.l.l t 1 TLwWwWaLy threshole :lt i, ]Iilﬂ' tﬂ RN E
s | | f the elevat ft g tail plane. Landing (below), BAC 111 is s] 2 tl v threshold at Hum, | full
Hawaiian . 310 52.3 7,736 | 4619 BO4 2 39 277 v0.6 flap touchdown., Note Hunting Provost chase plane in background. Six BAC 111s will soon enter a flight testing and certification program.
Kodiak. 49 1.3 88 | 33.2 10 0 20 22 P9.5
Mo. Conselidated 175 3 3 1,018 42 1 288 1.64 114 98 &
Pacific Narthern . . 400 18 B \7 547 48 4 2,746 6 86 377 100.0
Reeve Aleutian 159 2.1 |, 744 <1. . 591 3 72 g0 B7 .2
Western Alaska 33 | 1 4 &7 /7.0 8 0,235 15 vE.B
Wien Alaska Ly | :'I-FEI_ - & | |_ : 2,236 | 41.3 B __531'_ 'I_I'Iul B i?ﬁ-_ - ';'5_3_ ‘___-—
Alaska & Hawaiian Total, 2,248 1451 | 43,279 | 49.8 | 7,035 3.13 1,614 |  95.2 ‘ ﬁ\
HELICOPTERS | N s
Ehl:ngn-..................‘ 29 6.0 124 | 43.1 12 | 0.42 29 99.3 s BN S TISA CNITED
Los Angeles . &7 14.0 634 o3 .2 &8 1.02 7 92.1 A : TTIX T
New York. .. 42 | 25 7 498 | 51.3 50 119 42 84.0 = LA A AL AL
Helicopter Total. . ... ..... \ 138 a7 .7 1,256 | 51.3 130 0.95 143 | 21.2 - 3

CARGO & OTHERS

Aorovias. .....cicemsiies l ' Mot Available
Avalon el IR P 27 8.1 2463 o e S 24 0.978 16 L
Flying Tiger................]| 1,197 9.4 40,018 84.3 17,675 14 .77 283 100.0
Rideie: o v v A 898 3.1 14,485 | 93 9 6,486 7.22 183 93 2
Swoboord. .. .....overeiinne] 407 7.9 30,778 | 97.8 10,221 16.83 355 93 .4
ek vl da 582 1.8 5,852 L 8,042 13.83 147 99.8
e e g V| S e g i " =1 s e R e e = P
Cargo & Other Tofal.... .. 3,311 30.5 21,394 8%.5 42 450 12.82 1,004 | P& 4
Industry Total. ... ........ 97, 766 6,644 9 | 5,090,050 59 8 626,418 6.4 93,694 985
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in TESTING

This is where Beech puts the heat
on major space age problems

Nation’s largest transient heat laboratory is a vital
part of a comprehensive systems management capability

Inside this six-story building, temperature Project Apollo. Beech has prime responsibilities for

Other Beech Capabilities In Systems Management Include:
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Facilities...

How may we help you? To discover how
the unique facilities and expert personnel of Beech
can be quickly and efficiently put to work on your
project, write, wire, or phone Contract Administrator,

Complex Vibration...

Management...

Aerospace Division, Beech Aircraft Corporation,
Wichita 1, Kansas. Beech stands ready and eager to
accept complete systems management responsibility
for your project right now.

ranges from —423°F. to 4-1,500°F. may be achieved.
3,000 guartz lamps, programmed and operated from
a remote control center, can simulate elements of
standby and boost phases of flight.

Today, this transient heat laboratory is part of
the vast Beech complex that has been put to work
to design, develop, manufacture and test the super-
critical gas storage systems that will sustain life and
supply electric power for the command module of

these systems as a major sub-contractor for North
American.

A pioneer in Cryogenics, Beech has designed,
developed and tested many tankage and propellent
control systems for missiles and rockets. A constantly
expanding complex of facilities coupled with highly
trained and experienced personnel makes Beech a
natural choice for systems management projects. In

addition to this transient heat facility. .. D
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BEECH AIRCRAFT CORPORATION ® WICHITA 1, KANSAS, U. 5. A,
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HELPING BUSINESS GROW FASTER: Only Beecheraft offers such a com-
plete line of planes with so much speed, range, comfort and quiet to help
business multiply the money-making decisions that each top man can
make. That's how thousands of Beechcrafts have paid for themselves.

Executives: Write today for: [] "Dellars and Sense of
Business Flying." [] Beech Financing and Leasing
plans, [] MNew illustrated folders on business-
designed Beechcrafts, Address Public Relations Dept.,
Beech Aircrafr Corp., Wichita 1, Kansas, U.3.A,




SPACE TECHNOLOGY

DDR&E Ponders Military Comsat Future

By Irving Stone

Los Angeles—Future of the military medinme-altitude communication satel
lite (MACS) will be charted by the impending decision of Dept. of Defensce

Research and Engineering (DDRELE),

Phase 1 results.

following review of the program's

Interested industry and military personnel sce three possible courses:

e Approval for go-ahead with Phase 2,
mvolving development and production
of the satellite as onginally planned un-
der Air IMorce "-.i:nu_-{_' Svstems  Div.!
Program 369, as a L[l[]{_l-..]'l.n['l. |]E:|hIL
minmmum-risk,  minimum-survivability
communication svstem. |
e Reorientation of the program to in-
clude state-of-the-art advances relative
to athitude smbilization technigues.
e Cancellation of project n view of the
suceess with the NASA ‘Hughes svn-
chronous-orbit Syncom communication
satellite (AW Aug. 19, p. 30).
Apprehension exists that DDR&E
may follow either of the last two. It s
felt that reorientation for inclusion of
advanced state-of-the-art will delav the
projected 1965 operational target date
and confuse the aim of the program.
Cancellation, these sources feel, will
push aside a promismg and soon-realiz-
able technique for what they believe is
the more complex Svncom svstem with
its difficult trajectory and much later
operational date. Both the medium-alti-
tude and synchronous-orbit satellites are
regarded as necessary, at least in the

carlv stages of space relay svstems, for an
cfficient and reliable network,

The more than 4,000-page reports of
CGoeneral Electric ‘Motorola and Phileo/
Spiace Technology Laboratories com-
petitive  teams, 1.1.!1“,]1 completed the
Phase 1 program dehmition and prehinn-
nary design on Aug, 1, have been evalu-
ated by 2 croup composed of three Air
I"'oree officers and one Acrospace Corp.
technical manager, aided by sub-groups
comprised of Air Force and Aerospace
personnel, Findings of the evaluation
group have been submitted to the
source selection board, composed of four
military ofhcers of two-star rank, for
selection of a single contractor for Phase
2. This 1s being followed by review of
the evaluation ﬁnu:lmlfh and the contrac-
tor s¢lection by Air Force Svstems Com-
mand, Air Council, Defense Communi-
cations Agency, and DDR&E., Final
review and decision is expected to be
made at White House level,

A decision on the course of the pro-
gram likely will be firm by nmnd-Septem-
i\u’ with Oct. 1 as the go-ahead date

istration to evaluate this h_r_lu:lu]m_ at

' ”lll__:lll.‘.'-p Syncom 2 '-.j.uchmnnu*; satellite.,

DOD Denies Comsat Change Plan

Wiashington—Defense Dept. is denving that any changes are contemplated in
the present configuration of the military communication satellite svstem.

Nearly two months ago, the Pentagon suggested that General Electric and
Phileo, fnalists in the program definition phose studies, consider the possible
| growth potential of a satellite uwsing egravity gradient attitude stabilization, The
Defense Dept. more recently has asked t]u

National Aeronautics and Space Admin-
v altitude of 6,000 mi. to determine 1ts

effectiveness for a space t:nmmlmici:ﬁ{m "-i‘_l."'-it{‘ﬂl.

[f such a technique is introduced, asccording to o Defense Dept. spokesman, it is
not likely to ocenr until after several dozen non-stabilized military  communication
siatellites already are in orbit, in order not to delav the svstem by introducing addi-
tional unproven techniques bevond the multiple-satellite linnch already  planned.

Militarv-industry  speculation over a possible Pentagon shift to a synchronous
system may have resnlted from publie statements by DDR&T officials indicating
| that the ultimate optimom military svstem is likely to be a combination of both
medinm-altitude and synchronous satellites, and the recent success of the NASA-

An uncertainty hanging over the present medinm-altitude military space com-
munication system is the question of how mwuch money will be authorized by
Congress for Fiscal 1964, Level of funding presently contemplated by Congress,
which s below that requested by the Pentagon for the medimmm-altitude svstem.
is expected to delay frst launch of the milit: v svstem by nearly a vear. If Con-
eress  should authorize far maore maney
excess might be used for a synchronous system, but this possibility secms remote.

than the FL'IIi'IE_'IHH has asked for, the

&0

for development and fabrication if the
original program plan 15 followed.
Meanwhile, G and Philco are proceed-
mg under Phase 1 with funded de-
velopment of hardware for a sequential
dispenser projected for use in successive
¢jection of the mndom-orbiting mul-
tiple satellites cach Atlas/Agena D will
loft to a 3,000-6,000 naut. mi. orbit.
MACS would be the Airst communica-
tion satellite svstem, as {‘l]}]‘ml-;cd to -
dividual  communication  satelhite  ex-
periments, such as Telstar, Svncom,
Relav, Courler and Echo. The MACS
program has these features:
e Approximately 50 to 75 satellites will
be built initiallv, with perhaps 15 satel
lites per vear introduced into the pro-
aram., as required.
e Satellite configuration, depending on
contractor seclected, might be a svm-
metrical polvhedral or a vertical canister
tvpe. The satellite’s largest dimension
probably will not exceed 3 ft. Solar cells
would cover almost its entire surface.
e Satellites will be da:,;:.lmf:n:[ in four
polar orbits m:] the system 15 [‘uu[u!t_{l
to give 99% m ailabilitv of communi-
cations be h\.LLH eritical mlhtm sites.
® The satellite dispenser will cject six
to eight 100-1b. ._'lf'l;_”it{_'ﬁ in each pay-
load boosted. The Agena guidance svs-
tem will determine the {t'.l[‘lli_"{*'f orbital
altitude (5,000 to 6,000 naat. mi.) for
successive satellite ejections. A sufh-
cient quantitv of satellites will be
cjected to assure that 20 to 30 working
satellites will be available. Dispenser
could be in the form of a vertical truss,
with satellites stacked on either side of
center spring-ejection mechanisms.
® Typical boost trajectory would in-
volve a launch in a southerly direction
from Pt. Argucllo over the Pacific Mis-
sile Range. The second-stage Arena
would place the pavload into a transfer
ellipse with an apogee corresponding to
the desired orbital altitude. At this
apogee, Agena sccond burmn would be
initiated for additional impulse to cir-
cularize the orbit. Almost immediately
the sequential dispenser would eject the
satellites from the Agena, giving cach
a speed increment to spread the satel-
lites along the orhital plane. Time re-
quired to attain the 5,000-naut.-mi.
ejection altitude will be about 1% hr.
orbital period will be about 5 hr.
e Farly operational target (1965) for
MACS is tied to the use of air-trans-
portable ground stations ublizing re-
flectors not exceeding 30 ft. in dia,
Complexity and sensitivity of receivers
will be in keeping with casv-support ca-
pabilitv for remote areas.
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e MACS will be spin-stabilized and will
he ftted with a dipole antenna omni-
directional in one plane and with about
a 48-degz. earth-coverage in the other
plane.

MACS has been projected entirely as

a state-of-the-art program to meet what
15 considered a modest. but eritical re-

quircment for military global communi-
cations, Trom approximatelv. Mav,
1962, until earlv Januarv, 1963, Aero-
space Corp., which is responsible to the
Air Force’s Space Svstems Div. for the
prooram’s  gencral technical direction
and svstems engincering, planned the
NMACS swstem, its dispensing tech-
nique, arbital mission and other factors
in keeping with exishing technology.
Aerospace invited hnc’r_nﬂn by mdmtw
contractors to ensure that detailed in-
formation on the limits of existing state-
of-the-art would be available.

Industry feeling is that trving to keep
up with the state-of-the-art during a
program with a definite goal results in
stthstantial delay and .lv:l::hhnnﬂ expense
and, frequentlv, confusion. Almost im-
mﬂdnh_‘h' after anv program is firmed it
begins to lag the state-of-the-art. Bv the
end of a one- or two-vear development
period the state-of-the-art lag mav be
deemed substantial. The critical ques-
tion 15 whether the level of technologv
to be attained at the end of a specific
development period is adequate to meet
the program requirement initially es-
tablished.

MACS Reorientation
DDRE&FE mav re-ornient the MACS

procram to include a state-of-the-art ad-
vance by introduction of a gravity gradi-
ent-stabilization svstem, on the basis of
partial success attained by Navy and
Johne Hopkins Universitv’s  Applied
Phvsics Laboratory with a Transit-series
satellite launched on June 15. Tts orbit
had an apogee of 415 naut. mi. and a
perigee of 390 naut. mi. Orbital in-
clination was 90.02 dez. and eccen-
tricityv 00.0035,

Whereas the Navv/APL experiment
indicated a fairlv high stabilizing effect
to achieve antenna dtrcrhuh, the re-
sults mav not have heen as successful
as anticipated, and refinements could
be funneled into the Navy program to
prodnce expected results.

Both DDR&F and NASA are con-
sidering advisabilitv of condncting ex-
periments to apply the gravity gradient-
stabilizing technique for service in a
satellite orbiting at higher altitudes than
the Navv satcllite, such as the 5.000
naut. mi. projected for MACS. This
could result in re-orienting the MACS
program to sidetrack Phase 2 develop-
ment while experiments are conducted
to establish the validity of the gravity
gradient technique for medium altitude
satellite application.

Industry observers close to the MACS

SYNCHRONOUS
19.300 NMI ALTITUDE.
ONE REVOLUTION PER

DAY. FIXED, OVER
EQUATOR

POLAR VIEW OF EARTH

MEDIUM ALTITUDE (POLAR)
5000 NMI ALTITUDE.

ONE REVOLUTION PER

5 HOURS. GLOBAL
DISTRIBUTION

PATTERN OF DISPERSAL is indicated (above) for medium altitude communication satellite
in four polar orbits, Shaded pattern indicates coverage for MACS and synchronous satellite.
Trajectory factors to achieve equatorial synchronons altitnde and maintain the station are
shown (below). Inclination change is accomplished with injection into synchronous orbat.
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program advocate procceding with the
program as originally planned. with
aravity n1.1dwnt stabilized  satellites
ph:nu'[ info the launchings, on a pro-
gressive basis, without disturbing the
tjm:_' schedule for MACS, which mib-
tary planners feel is critical for their
communications nceds. Using a pro-
gressive approach, it is felt that the en-
tire battery of 6 to § satcilites in the
MACS pavload ultimatelv could be con-
verted to all gravity gradient-stabilized
satellites, if the validity of the tech-
nique s established either before or
during aperational deploviment of the
MACS svstem. Industry observers fecl
that prime consideration in the gravityv-
eradient stabihization technigue 15 to
establish that it will work equallyv as
well at the 5.000-naut.-mi. altitude,
where gravity cffeets are about an order
of magnitude less than those experi-
enced in the 400-naut-mi  altitude
where the Navy/APL satellite  was
deploved.

The gravitv-gradient technigue simply
15 a means of utilizing the carth’s gra-
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vitational pull to maintain a satelhte
oricnted towards carth, so that its beam
could be directed only at the earth for
maxmmum gam. A simple conhgura-
tion to illustrate this technigue could
be a dumbbell-shaped unit having one
of the ball ends heavier than the other
and with a pivot in the shank connect-
ing the two ball ends. On earth the
heavier end would swing down to pro-
vide a stahilized configuration.

Orbital Weightlessness

By contrast, in orbit the conhgura-
tion would be weightless and the grav-
itv gradient cffect would be minimized.
[, however, the dumbbell confizuration
were given sufficient length, it would
be pnwhh to establish a slight differ-
ence m “weight” of the two ball ends,
because one {:m:] would be appreciably
closer to the center of the earth than
the other. Result would be that the
a-pull would tend to straighten the
E:mﬁgnrlhnn and align it with the local
vertical, A dlm]}mg device also would
be needed to counteract perturbation
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Cleared for take-off...

Industry’s only solid state multiplex equipment designed
expressly to meet airborne military specifications

Mow, for the first time, solid state multiplex equipment has been designed from
conception to meet the requirements of MIL-E-5400 and MIL-C-172C. This equip-
ment is now available in basic 12-channel "building blocks."

Compact, lightweight, and designed to rugged airborne specifications, ECI| fre-
quency-division multiplex equipment is ideal for use in any air transportable, mobile
or seagoing system . . . wherever weight and space and performance are prime
considerations.

[A typical application is the 51-channel AN/ACC-3, now in production by ECI for
the U. S. Air Force. It is 1825 pounds (72%) lighter and 60 cubic feet (67%) smaller
than functionally identical existing military equipment.]

The new multiplex equipment, capable of handling voice, teletype or high-speed
data, is the result of company-sponsored R&D by Electronic Communications, Inc.
ECI has taken full advantage of latest developments in the state-of-the-art—redundant
circuitry, miniature filter design, high-density cordwood packaging, and solid-state
circuits throughout. The result 1s a highly reliable multiplex system that —in its
basic 12-channel format — occupies only four cubic feet and weighs only 150
pounds, Channel guality meets the highest standards.

The ECI multiplex set can provide high-volume channel capacity through stack-
ing of the basic 12.channel modules. In any application, equipment may be
grouped to fit available space.

Write today for details and specifications.

Basic 12-Channel ECI Duplex Multiplex Set

ELECTRONIC
COMMUNICATIONS, INC.

P. 0. Box 12248, St. Petersburg, Fla.
Telephone: 347-1121

[[] Please send me free general infarmation
and specifications on the ECI multiplex
system,

O Please send me specific details on a
—channel multiplex system,

Name

Title -

Company

Address

City Zone
State

cffects which otherwise might cause
the satellite to tumble.

The size of the gravity gradient re-
storing force that would cause the satel-
lite to orient itself along the vertical
at 5,000 naut. . 15 only about one
tenth of that present at the 400-naut.
mi, altitude ot the Navv satellite, In-
dustry members close to the MACS
program feel that it would be nskv to
re-orient the program on the assump-
tion that the Navy-APL system would
be cffective at high altitude to the de-
gree demonstrated at the low altitude.

Spin-Stabilized Satellite

[t 15 felt that the MACS program
should proceed with development of a
spin-stabilized satelhite to meet mih-
tarv  communications needs as  early
1965. The MACS multiple dispenser
stack could be modified without diffh-
cultv to accommodate a gravity gra-
dicnt-stabilized satellite for comparison
to MACS in the same mission. If fea-
sibilitv of the technigue for the deplov-
ment  altitude were established, the
gravity gradient-stabilized units could
be used to substitute for spin-stabilized
satellites which cease to function in
the MACS orbit. With successful grav-
itv gradient stabilization established for
'\I"'LE""': its communication capacity
would be increased many times becanse
of the antenna gain.

Proponents of the MACS svstem feel
that successful achievement by Syncom
of synchronous altitude and its subse-
guent transmission might dim, in the
DDR&E review, the attractive features
and relatively earlv availabilitv of MACS
for the militarv, to the extent that its
cancellation might be considered in
favor of a military synchronous satellite
svstom.

Rotation Period

The synchronous system operating at
an altitude of 19,300 naut. mi. has a
period of rotation equivalent to one
sidlereal day. IF the orbit 15 in the plane
of the carth’s equator, the satellite re-
mains over a fixed point on the earth’s
surface and, in effect, serves as a Axed
relav tower, Ideally, three such deploy-
ments, spaced 120 deg. apart, would
afford almost world-wide communica-
tions. Concept of a satellite which re-
mains fixed relative to the earth appears
to offer greater flexibility and more com-
munication capacity than the MACS
svstem, which involves the requirement
of tracking and the need for ground
stations to ::h;:ngt: from one satellite to
another as they progressively appear and
disappear over the horizon. Both sys-
tems could be used together advan-
tageously, 1t 1s felt, with ground stations
operating for either or both of the
systems.

Ultimately, limitations imposed by
booster capability and satellite reliability

SATELLITE STABILIZED with gravity gradient technique (right) wounld increase communi-
cations capacity because antenna gain is limited onlyv by angle subtended by earth.

will diminish to an extent that would
make the synchronous svstem the pre-
ferred communication technique, With
the introduction of big boosters such as
Titan 3, it will be economically feasible
to orbit satellites of substantial weight,
and attendant communication capacity.
Large pavload capability also will permit
the launch of multiple satellites, to
make deployment of an operational
synchronous svstem more attractive eco-
nomically,

Reduced Requirement

Use of the MACS svstem in conjunc-
tion with a synchronous satellite array
could work to reduce the number of sat-
ellites required for each svstem. Est-
mates are that while, from a geometric
aspect, only three synchronous satellites
would be needed to cover most of the
carth (except for polar regions), a single
failure in this synchronous svstem ar-
rangement would result mn a gap in com-
munications capacity for as much as six
weeks, considered to be the turnaround
time for a launch pad to put a replace-
ment satellite in orbit,

This means that a minimum require-
ment would be two satellites at each
synchronous station, or a total of six
satellites, to ensure communications re-
hability, If additional coverage were re-
qmn_d tor speciiic polar rf.glr:m-.—rmd
this is extremely important from a mili-
tary aspect—another pair of satellites
mlght be needed at specific longitudes,
increasing the system requirement to
eight satellites.

Another authoritative estimate for a
synchronous system, with adequate al-
lowance for failures and long replace-
ment time, indicates that 9 to 12 satel-

lites would be required.
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To attain svnchronous orbit, the
booster and possibly a first burn of the
second-stage would be used to mject
the satellite into a parking orbit. This
would be followed bv sccond stage sec-
ond-burn for a Hohmann transfer orbit
with apogee at the synchronous altitude.
Here, a third bum changes inclination
to the equatonal plane and circulanzes
the orbit,

Placement of a satellite at a specific
longitude around the equator imposes
another complication in attainment of
the proper orbit. Also, small, circumfer-
ential components of the gravitational
ficld at the equator make it necessary
for a synchronous satellite to be fitted
with station- keeping -qu_u]:umfut

One approach to attamment of syn-
chronous orbit is for first apogee- bum
to leave a speed deficiency which puts
the satellite into a slightly Llhpltul
near-synchronous  orbit.  Successive
burns appear to “walk” the satellite
around the sub-svnchronous orbit be-
cause of the relative rotation of the
earth. These successive burns raise the
perigee and fnally place the satellite
imto synchronous orbit at the desired
longitude.

Launch Requirements

Estimates of launch requirements for
establishment of the synchronous alti-
tude svstem and the medium altitude
system indicate a favorable advantage
for the latter. Comparison of a six-
satellite synchronous system with 14-
year mean time to failure, one satel-
lite per launch and pad tumaround time
of about six weeks, with a 24-satellite
MACS system with a three vear mean
time to faillure and eight satellites per
launch, indicates that, for an 80%
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If vou had to Anow why the nails stayed on...

yvou'll be interested mm a career al Aerospace

Maybe everyone else was satisfied
with merely picking up the nails. You
had to find out why things clung to
the magnet and what you could do to
make the magnet hold more. If this
curiosity has expanded and sharpened
with the years to include such areas
as atomic physics, electromagnetism,
and cryogenics, you well may be
qualified for a career opportumty at
Acrospace Corporation.

Chartered to give the U.S. Govern-
ment the benefit of the best in space
and missile knowledge and experi-
ence, Aerospace serves as architect-
engineer in the advancement of space
science and technology.

Aerospace does not engage 1n manu-
facturing. It 1s an organization
dedicated to planning, evaluation,
and technical direction of missile and

space projects for the Air Force.

Aerospace Corporation has an attrac-
tion of its own for men of accomplish-
ment, more than 50 per cent of the
staff having advanced degrees.
Opportunities are considerably above
average for above-average engineers
and scientists.

For complete information, write to
Charles Lodwick, Room 101, P.O.
Box 95081, Los Angeles 45, Calif.
An equal-opportunity employer.

AEROSPACE CORPORATION

Orpanized in the public interest and dedicated to providing objective leadership in the advancement and application of space science and rechnology for the United Stafes Governmend
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LAUNCH RELIABILITY (INCLUDING INJECTION], PERCENT

PLOT OF LAUNCH requirements to cstab-
lish medinm-altitude and  synchronous-alti-
tude svstems.

lianch rehabihity (including injection),
the svnchronous altitude svstem will
require about 14 launches as against
six for the MACS system. For a 60%
launch reliability, the synchronous svs-
tem wiall require about 19 launches as
against about 9 for the MACS svs-
tem. Actually, launch reliability of the
svnchronous satellite should be appre-
ciably less because of the complex tra-
jectory to attam synchronous orbit and
precise longitude.

The requirements to mamtain the
two systems indicate that for a 70%
launch rehiabihity, hAve replacement
launchings per vear would be required
for the synchronous system as against
two for the MACS system. The syn-
chronous satellite, with stabon-keep-
ing and altitnde control, should have
about ten times as many parts as
MACS, hence life in orbit should be
less than the MACS.

Consideration ob average down-tnne
per scctor for a *.:l.'ilt']itl:l;'|111l.'~. altitude
svstem  indicates that because clapsed
time for hittoft to orbit position may
be from four davs to several weceks,
duration of outages will be measured
in davs rather than i minuates as for
MACS, For example, with a launch
reliability, including injection, of 35%,
to 40% . which is not unrealistic for 2
synchronous mission, one satellite per
sector could give a down-time of 7%.
This, coupled with an outage measured
i davs, means that the time would be
appreciable in which no communica-
tions would be available in that sector.
[t also underscores that no less than
two satellites per sector could be de-
ploved realistically. In this situation,
the down-time would be about 5%,

By contrast, the waiting times in the
MACS system would be very short—
measured in minutes. For example, the
total outage on a Washington-to-Pars
link would be 1% for a 24-satellite de-
ployment,

San Marco Prototype Tested at Goddard

San Marco satellite No. 3 prototype is seen undergoing tests at Goddard Space Flight
Center prior to its recent suborbital launch from Wallops Island, Va. (AW Aung. 206,
p. 70).  Spherical onter shell has been removed in this photo for access to components.

The satellite weighs approximately 250 1b. in launching configuration. Test Taunch

wis rabed unl_\- [ILtrH.'illj.' successtul because of a malfunction of the booster :|r.'-'-;|:|i|1 svstern.

A later lavnch was considered sunceessful.

Project San Marco, mvolved the hrst satellite

designed and built in Western Europe, and a5 a result of collaboration between ltaly's
Nutional Rescarch Council and the National Acronautics and Space Admimstration. Pro-
eram will undertake a previously munattempted continnous measarement of air density.
Operational laanch is expected in late 1964 or carly 1965,
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SAN BERNARDINO
OPPORTUNITIES
If vou seck involvement in the creation
of a new missile center, you should
investigate these and other unusual
ground-floor opportunities at Aerospace
Corporation’s new San Bernardino,
California, facilities.

Performance Analysis

Work mmvolves computation of over-all
systems-performance analysis, includ-
ing trajectory calculations, flight simula-
tion, structural analysis (both dynamic
and static), ground and flight environ-
mental considerations, and sizing
studies.

Systems Integration

Work involves performing total wea-
pon systems integration activities,
including design analysis, resolution of
interfaces, evaluation of subsystem per-
formance capability with systems
requirements, configuration control, and
dlternate deplovment considerations.

Test Planning and Evaluation

Work will include complete weapon
systems test planning, preparation of
test matrices and associated documen-
tation, specifying of instrumentation
requirements, and data evaluation.
These test programs include both
ground and flight testing and integra-
lion of subsystems testing with systems
lest requirements.

In order to qualify for these and
other positions, vou should have al
least five years experience and, prefer-
ably, an advanced degree. Qualified
applicants are invited to contact Aero-
space Corporation, an equal-opportu-
nity emplover. Please write 1o Mr. R,
E. Durant, Room 101, P.O. Box 249,
san Bernardino, California.

AEROSPACE
CORPORATION




Fubini Urges Military Space Role Analysis

By Philip J. Klass

Washington—Critics of the Defense
Dept.'s policy on manned military space
programs have been challenged to
cxplore and demonstrate a useful role
for military men in space by means of
simulation and tests conducted on the
sround and from aircraft.

The new Pentagon approach to
manned military space programs—which
docs not, however, represent a  basic
change of philosophv—was revealed by
Dr. Eugene Fubini, who recently was
named  assistant sceretarvy of  defense
for rescarch and  engineering.  The
speech, made here recently before the
National Rocket Club, was IFubim's
first since he became assistant secretary.
He formerly was deputy director for
rescarch and information systems.

Mission Analysis

What 15 needed, Fubini said, 15 not
the conception of new roles for military
observers in space but a thorough analy-

g15 and evaluation of those w]'n-::l'l have
Jh‘:.'.uh been proposed. Some missions
in which man might exccl uum;mm:d
satellites “include reconnaissance, in-
spection, waming and perhaps repair.
As technology advances, man might
play an important role in recovery of
spacecraft and boosters,” he sad.

“I am by no means sure that a man
can perform in these roles better than

a machine, but I am also not sure that
he cannot,” Fubini said. “We should
resolve these issues by examining these
functions, modeling them, and trying
them in an aircraft and on the ground
. . . 1f the results look good we can take
the decision to go ahead with space
tests.”

Asked for specific examples, Fubini
said 1t has been suggested that “eveball
reconnaissance”  from space might be
a useful military function. But he noted
that practically all of the Air Foree's
acrial reconmaissance now is done by
camera. lle suggested that tests be
conducted from aircraft to determine
what uvseful militarv  information can
be obtained by “eveball  reconnais-
sance.” and how difficult it is. for ex-
ample, for a man to keep a telescope
pointed at one particular spot on the
earth.

Presumably, the Pentagon might ap-
ply the same phﬂmu;]]u to the qnuh:m
Uf manned inspection of unknown
satellites to determine their possible
hostile intent. For example, fy-by tests
could be conducted, using aircraft to
determine effectiveness as a fum tion of
closing speed. Usefulness of physical
contact with the unknown satellite
might be evaluated in a ground space
chamber, using a man in a space st
to eviluate functions of satellite models.

“We must roll up our sleeves and
work harder to validate the reasons for

and feasibility of manned military space
missions,” Fubini said.

FFubini pointed out that spacc tests
are the expensive way to conduct pre-
liminary investigations which can be
carried out gn the ground or in the air.
Manned launches in some future pro-
grams are expected to cost as much as
$40 million per shot, he sad.

Fubini expressed concem over con-
tracts awarded for the studv of manned
spacecraft “with no concept whatever
as to what equipment we are going to
put in them.” He said it 15 not cus-
tomarv to hegin the design of an air-
plane without first determining its in-
tended 1mission.

Current Programs

To those who charge that U. S, has
“not a single military space program,”
Fubimi cited current efforts in recon-
naissance, communications, weather,
navigation, geodetic, inspection and
intercept-warning satellites. “We are
doing a pretty good job in many of
them.” he added.

The onlv militarv space project that
has been prn]:-n'-.t.d with any degree of
definition that is not being u_l]:upurtud
todav by the Pentagon, Fubini said, 1
the suggestion of ph{rmﬂ thcrmnm:-

clear warheads in orbat.
“I don’t see why anvbody should be

more worried about a bomb bronght
down from orbit onto the U.S. timn

GE Studies Thermionic Auxiliary Reactor

Artist conception of General Electric space thermionic auxiliury reactor |{ STAR-R) being studied nnder a S65,000 contract from the Air
Design consists of identical donghnntshaped diodes aronnd the reactor.
reservoir tube is shown protruding from the outer surface of cach diode. Power ontputs of 100 kw. with a specific weight of 15 1h./kw.
High operating temperature diodes allow climination of coolants and radiators. Power-
plant startup in space may be accomplished by moving two hadves of the reactor and positioning the end neatron reflectors to achicve
criticality. As a safety precantion prior to lannch, the powerplant would be divided into two suberitical parts. Diode emitter temperature is

Force System Command’s Weapons Laboratory,

for 800 days may be possible, according to GI.

about 3,630F, the collector temperature is abont 2,012F.

46

AVIATION WEEK & SPACE TECHNOLOGY, September 2,

A Ccosiinm

1963

... payloads or
promises ?

On the front line, the need for supplies is urgent. To fulfill that
need, LTV teamed with Hiller and Ryan to develop the XC-142
— the first and only V/STOL aircraft with payload capabilities
for operational missions.

Rather than a V/STOL prototype based on unproven new con-
cepts, the XC-142 was conceived as a four-engine turboprop
transport capable of moving 4 tons of cargo at 250 kts. A tilt-
wing design with deflected slip-stream gives it the V/STOL
capability 1t needs.

This no-nonsense approach to the problem has produced an
aircraft with the ability to take off vertically, carry an 8,000-1b.
payload to an unprepared site, hover ten minutes if required,
land and offload, then take on a 4,000-|b. cargo for the 200-mile
trip home. It can be ferried 2,600 miles at 25,000 ft. and 240
kts. or carry a 20,000-1b. payload 400 miles in conventional
flight configuration.

Basic design on the XC-142 is complete and the first flight is
scheduled for summer of next year — an aircraft ready to
deliver payloads, not promises. Chance Vought Corp., Aero-
nautics and Missiles Division, P. 0. Box 5907, Dallas, Texas.
A division of Ling-Temco-Vought, Inc.
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PINPOINT GUIDANCE (ATRAN). Alsa GAC-developed. For
missiles, aireraft, even interplanetary vehicles. Can correct
vehicle's path en route. Can hit a target as small as missile
Launching pad, thousands of miles away.
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MOBILE TACTICS SIMULATOR for FSU-ZN all-weather
fighter. GAC-desgigned and built for U.S, Naval Training
Device Center. Trains Navy pilots to intercept, select arma-
ment and make “kill,"” under conditions where target can be
seen only as radar blip.
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HIGH RESOLUTION RADAR via doppler beam sharpening
technique. Originated by GAC. Used on the McDonnell Air-
craft-U.S. A.F. RF-4C for surveillance of terrain m alinost
photographic detail, at previously out-of-range distances.

of modules permits sixfold reduction in weight over conventional

MICROMODULES—Micromodule element wafers and an encap- ; i : 1 . p
miniature circuits—packing densities of 300,000 parts/ft.

sulated micromodule amplifier used in microminiature eircuitry.

(GAC ig one of only five companies designated to zolicit such
systems,) For satellites, missiles, other aerospace vehicles, Use

Goodyear Aerospace has proved experience in electronics

Aerospace is our business at GAC — Goodyear Aero-
space Corporation. And electronics is a big part of it.

(On these pages are just four examples of the elec-
tronies areas in which we work. There are many more.
Like, for instance, the V,/ h sensor which assures clear,
sharp photographs in high-speed aerial reconnais-

sance through Image Motion Compensation. Or CPE
— Central Programmer and Evaluator — for test and
check-out equipment. Or the automatic change de-
tector for fast aerial photo-interpretation.
Aerospace electronies is only one of our areas of
experience. We are also steeped in missile systems,

astronautics, expandable structures, ground support
equipment, plasties, radar and related primary capa-
bilities, For information on how GAC ean help vou,
write on company letterhead to : Goodyear Aerospace
Corporation, Box 910AI1, Akron 15, Ohio. Plants 1n
Akron and Litehfield Park, Arizona,




SURPRISE PARTY

Three planes had left Belfort, France two hours before. It was
12 o’clock straight up, November 21, 1914, The visitors to this
northeast shore of Lake Constance, near the German city of
Friedrichshafen, came uninvited. Their object: destroy the
hated enemy Zeppelins moored in gianl wooden sheds.

Preparations for this surprise visit began almost a month be-
fore. Lieutenant Pemberton Billing of the Royal Naval Volun-
teer Reserve arrived in Belfort from England on October 24th

to plan the raid.

Belfort was crawling with German spies, So arrangements were

LEACH HERITAGE OF THE AIR-— 28

made to bring in the British pilots and planes secretly at night.
The pilots would hide in a dirigible shed until the moment the

raid was to begin.

Once this was arranged, Billing drew up a flight plan and de-
tailed map of the Zeppelin complex. The French wanted a erack
at the Zeppelins, too. But they acquiesced Lo the Royal Naval
Air Service. After all, these Zeppelins were meant to destroy
the British Heet,

On October 28th, Billing returned to England. He picked four
pilots for the raid: Squadron Commander E. F. Briggs, Flight

Commander J. T. Babington, Flight
Lieutenant S. V. Sippe. and Flight Sub-
Lieutenant K. P. Cannon.

The planes they were to fly were Avro
5(4s. Powered by an 80 h.p. Gnome ro-
tary engine, the Avro biplane was used
primarily as a trainer. vet it out-matched
most of its contemporaries in design,
construction and performance,

Four Avro 504s, four pilots and 11
mechanics arrived seeretly in Belfort on
the night of November 13th. But on the
morning of the 21st, only three planes
took off. Cannon’s Avro broke its tail-
skid and was grounded.

Briggs, Babington and Sippe flew the
125 miles to target a few miles from each
other. They first went northeast ahove
the Rhine to Schaffhausen, then dog-
legged to the right to Lake Constance.
They carefully avoided Switzerland’s
neutral air space. Arriving at the lake,
they flew a mere 10 feet above the water.

Five miles from Friedrichshafen, the
pilots began climbing to 1200 feet, then
dove to 700 feet and dropped their 20-
pound bombs on target. They crossed
back and forth so fast, that the hundreds
of panicked soldiers and civilians on the
ground thought there were six of them.

While the bombs were dropping, ack-
ack shells burst around them. The Ger-
mans kept up steady machine gun and
rifle fire in spite of the panic. Sippe
made two direct hits., one on the gas
works, the other on a Zeppelin shed.
When his fourth bomb failed to release,
he headed home for Belfort the same
wayv he came.

Babington dropped his bombs with
equal damaging effect and followed
Sippe back to Belfort.

Briggs wasn’t so lucky. The murder-
ous enemy fire forced him to land near
the Zeppelin works. As soon as he
stopped, an angry mob of Friedrich-
shafeners dragged him out of his plane
and carried him off to be lynched. But
German officers rescued him and
brought him to the Weingarten Hospital
in Friedrichshafen, Surprisingly enough,
the German military treated Briggs like
a hero.

The three uninvited guests did exten-
sive harm. Their bombs fell within an
area of 700 square vards in and around
the Zeppelin sheds and gas works, One
Zeppelin was almost completely de-
stroyved, others were seriously damaged.
The gas works lost thousands of cubic
feet of precious hydrogen in an explo-
sion which sent flames hundreds of feet
in the sky.

As a result of this one raid, the Ger-
mans went to great pains to guard Fried-
richshafen from further attacks. The
Bavarian regiments and night sentinels
were doubled in strength. More anti-
aireraft guns and machine guns were set
up. Powerful searchlights were installed.
A strict curfew went into effect. And
two more gun boats were moored near

the floating Zeppelin shed on the lake.

But Friedrichshafen was never attack-
ed again. Amd all these preparations
were in vain. The Germans should have
figured there wouldnt be any more
raids, though. After all, a surprise party
isn't a surprise party if people know
you're coming.

It’s a long leap from Zep-

| pelins to satellites, isn’t it?

A gigantic leap. Men like Briggs. Bab-
ington and Sippe probably didn't dream
of the strides that have been made in
the last 49 vears.

Has Leach been contributing
to the aviation industry

all that time?

Forty-four years to be exact, We began
making relays for aircraft in 1919, Since

I then, we've expanded to include timing

devices, telemetering equipment, tape
recorders . . .

What's the latest in
tape recorders for space?

Our newest is the Leach Miniature Sa-
tellite Tape Recorder that resists the
radiation from SNAP-10A (System for
Nuclear Auxiliary Power) — the power
source aboard new satellites. A two
channel, hermetically sealed recorder, it
was successfully irradiated to the ulti-
mate design goals — a radiation dose of
1x 10" n/em®* and 1 x 108 carbon rads.

Where is it made?

At Leach’s Azusa, California plant,
which devotes all its efforts to acrospace
electronics. Leach also has facilities in
Los Angeles, San Francisco, New York,
Washington, D.C., Dayton, Seattle, Bos-
ton, Huntsville, Zurich, Geneva and
Munich.

If you're thinking about space electron-
ics or relays, Leach can help. Why not
give us a call?

LEAGH

CORPORATION
405 Huntington Drive, San Marino, Calif.

Export: LEACH INTERNATIONAL S. A.

(fAdvertisement)
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about a bomb launched [as an ICBM)]
from a pad in the Soviet Union,” TFu-
bini said. “For a given booster the size
of the bomb is larger in the ICBM, the
accuracy is greater, the possibility that
the command can be given in a timely
fashion is higher . . . if the enemv were
to choose to put the bomb in orbit . . .
he would weaken rather than strengthen
his position. This is so clearlv, so obvi-
ously a wrong strategy that no intelli-
gent man can have anv doubt about
the technical issue.” However, he
acknowledged the possibility that an
orbital weapon might have some psv-
chological 1mpact on less knowledge-
able peoples.

In reply to those who suggest that a
thermonuclear  weapon  exploded  in
orbit could “sear” major U.S. cities,
I"ubini said that from unclassified data
it 15 possible to compute that a 2,000-
megaton bomb would be needed to set
firc to frame houses from an altitude
of 150 mi. Such a bomb would weigh
“hundreds of tons,” which is far bevond
the capabilities of any existing booster.
To destrov New York by plane would
take an 8.000-megaton war{;‘cﬂd, FFubini
said, requiring a booster capable of
putting “very many hundreds of tons
m orbit” and a spacecraft “100 times
larger” than the biggest spacecraft the
Soviets have vet launched. “I certainlv
will not propose that we race headlong
mto the development of an ineffective

bombs-in-orbit program,” Fubini con-
cluded,

Orbital Guidance

Cambridge, Mass.—Avco Corp.’s Re-

search and Advanced Development Div.,
I Wilmington, Mass., is studying a pre.
cursor orbital guidance system utilizing
acrodynamic  braking to  attain  arbit
aronnd a planet in the terminal phase
of an interplanctary trajectory.
I Difficalty in knowing the atmospheric
density of nearby planets results in large
uncertainties in the density vs. altitude
characteristics of planets such as Mars
| or Venus as well as the conventional
retro-propulsion  fuel requirements  for
successful mission objectives.

The Aveo precussor orbit guidance
svstem deploys four or five 40-1b. entry
| vehicles to define the re-entry orbit cor-
ridor to within =3 deg. The precursors
would pass through the planetary atmos-
phere, either impacting or skipping out
| prior to spacecraft entry with a con-
trolled range of entry conditions.

Telemetry data is relaved from an

onboard accelerometer on each precur-
I sor. The spacecraft’s computer receives
the telemetered information and can
then determine an appropriate adjust-
ment to the spacecraft velocity vector to
I give favorable initial conditions upon
| entry into the atmosphere.
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BUSINESS FLY NG

FIRST DE HAVILLAND DI-125 to be delivered to a customer is this aircraft, owned by Bristol Siddeley Engines, Ltd., builders of the
two Viper 20 powerplants, The plane is to be used as an executive transport and as a fying testbed for work on engine improvements.

Aviation Week Pilot Report:

DH-125 Stresses Operational Simplicity

By Herbert ]J. Coleman

London—D¢  Havilland  Aircraft—

acutely conscious of the development
lead its DH-125 holds over the rival
Dassault Mystere 20 executive jet trans-
port—is accelerating flight testing of the
DH-125, an aircraft that should pose
no pruhlcms. for pilot transition f}l'ﬂlll
piston power to jets.

With four planes now flying, and a
ffth due to roll out in November, the
development test team is concentrating
on operational simphety, aiming  at
casc of handling but resisting the
“Aghter type” of control on the basic
thu:rn that the DH-125 15 a light trans-
port and should be flown as such.

One technical advance has been a
considerable lightening of aileron loads,
a vast improvement for pilots who had
complamed of heavy handling charac-
teristics in traffic patterns and other
MATCUVCTS.

Another important emphasis s on
flight safety. De Havilland has devel-
oped a thrust sensing device which
automatically compensates m rudder de-
flection if an engine loses power (AW
July 1, p. 23).

In other recent moves:

e DDe Havilland has reopened talks with
Bristol Siddeley on the possibility of
developing the Viper 20 powerplant
into an aft-fan version which could also
compete with the General Flectne CF-
700 aft-fan engine powering the Mys-
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tere 20 (AW Aug. 12, p. 43). So far,
the talks have not d-:h.mum:r:'l who will
pay development costs, although Bris-
tol Siddelev has indicated that it would
fund the program if a firm, long-range
order were in sight.

e Mark 2 version of the DH-125, a
slightly larger version featuning an aft-
fan engine (with the CF-700 not com-
pletely ruled out) is in very early stages
of development under the direetion of
Chief Designer C. T. Wilkins., The
aircraft also would include increased
fucl tankage,

e Bristol "uddclm 15 working on another
version of the Viper 20 which, by run-
ning hotter, would allow better DH-125
ficld performance at high-altitude air-
ports and in hot climates. In cfect, the
engine would hold its thrust rating to
5,000 £t. (ISO plus 68F), ebviating the
present necessity  for throttling back
during the climb. The project involves
considerable exploration in high-heat
mctals.

Since taking delivery of 1ts own DH-
125, Bristol Siddeley has become closely
associated with de Havilland in a flight
and ground noise reduction program.
The engine company i1s working on
bearing modification and inlet vane de-
sign to cut noise durimg taxung. The
airframe itself has been soundprooted
about as much as possible, according
to Wilkins.

An carly problem of high noise level
in the cockpit has been solved by ad-

ding a balsa acrodvnamic bulge atop the
cockpit.

On production versions, the balsa
cap will be replaced by plastic, and will
also house radio antennas.

Wilkins said the company has
dropped plans to re-engine the Mark 1
DI-125 with the CF-700. The main
reason, and one that igured importantly
in talks with Pan American before that
airline ordered 40 Mystere 20s (AW
Aug. 12, p. 41), 15 that engineenng costs
to use the U, S, powerplant would have
been about $1.5 million, Wilkins said
the aft fuselage and tail section would
have been redesigned and the time in-
volved would have appreciably cut the
DH-125% lead time over its competi-
tors.,

Because of this concentration on pro-
tecting and advancing the program to-
ward -:-‘:rtlﬁr:attml the company has de-
cided not to L‘thhtt the executive jct
at the National Business Aircraft Assn,
convention Sept. 24-26 at Houston,
Tex.

However, Timmins Aviation, the
Canadian distributor, will show a full-
scale mockup and a technical team will
fly from England to attend the show.

FFlight characteristics of the DH-125
were reviewed by this Aviation WEeek
& Seace Tecunorocy pilot In a series
of flights from de Hawvilland’s main
production plant at Hatheld, England.
The first flight was cut short when the
left Viper 20 failed to relight after a
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DH-125 TENDS TOWARD flat approach on landing, due to swept wing. Pilot does not have to begin flareout until reaching the runway

(=]

lip. The aircraft requires a short ground run after settling on its main gear.

deliberate shutdown at 3
to an ignition plug failare.

After a flight in the No. 1 airplanc,
G-ARYA, in which aileron control was
decidedly stift, another evaluation Right
was made i the No. 2 DH-125, regis-
tered G-ARYB and fully instrumented
for atleron load and Autter tests. The
pilot i command was Geoffrey H.
Pike, development test pilot, flying in
the right seat. Weather was good, with
about 9/10th cloud coverage at 4,000
tt. and a surface temperature of about
6317, Wind was from 280 deg. at 15 kt.

Iingime starting 1s accomplished after
the usual external visual checks are com-

5,000 ft., due

pleted and the main entrv door has
been closed and locked. Throttles are
closed and low-pressure fuel cocks
opened. With the No. 2 engine high-
pressure cock and fuel pump on, the
starter 15 operated until a “fail” light
goes out and jet pipe temperature and
rpm. indications are in the green. The
same procedure is followed for No. 1;
the cabin altitude switch is set to
manual for checkout, and then set on
antomatic for the remamder of the
flight.

Low silhouette and wide gear make
taxiing casy and fast; nose w heel steermg

is controlled by a wheel on pilot’s side

and allows taxiing on grass and rough
surfaces, a practice that 15 common at
I atheld.

Lined up on the active runway,
brakes are set and the two Vipers run
up to 100% power before the brakes
are released.  Aceeleration s fast, and
directional control 15 mamtained by
manipulation of the nose steering wheel
until about 60 kt., when rudder control
becomes avatlable. Takeoft flap 1s set
at 13 deg.

The I]H 125 rotated at about 70 Kt
and was airthorne at 85 kt. Fhght specd
built up rapidly after the gear and flaps
had been retracted and “climb poOWET

)

FIRST FOUR DH-125s are lined up on the ramp at Hatficld. The ffth aircraft will be rolled out in November, No. 1 aircraft, G-ARYA,
i5 at far right in photo, with the second, third and fourth planes lined up from right to left.
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The Datico automatic checkout system can’t be completed until you tell us how.

Datico is an off-the-shelf checkout syvstem.

Datico is a tailor-made checkout system.

Can both these statements be true?

Yes.

Datico is based on a “building bloek’ design prin-
ciple. It is composed of drawer-type modules that are
already in existence. When we know the weapon sys-
tem for which Datico is to be used, we select the
proper modules and plug them in.

This means that if there are changes in the weapon
svstem to be checked, you keep the same Datico. If
vou want to check out a different weapon svstem, vou

keep the same Datico. Sometimes new modules may
be needed ; often the only change necessary is the roll
of punched Mylar tape that feeds Datico instruetions.

Datico is not only versatile; it is also completely
dependable, It's so dependable it even checks itself.
No internal fault can go undetected. Furthermonre,
the punched tape can be “proofread” at any time to
be sure the test procedure is correct.

If Datico doesn’t become obsolete, and doesn’'t make
mistakes, just what does it do? It checks out any
weapon system perfectly. That's all.

NORTHROP NORTRONICS

k FPORT OCPARTAMBEMNT, ANMEHLIM, DLLLF,

was set at 98% ., once Ilatheld radar
control had cleared the ]'fl].]l'll._' Hlmngh
the overcast.  The airplane climbs at
275 kt. to 5,000 B. and then climb
specd 15 reduced to 245 kt. to 25,000 £t

After a senies of steep tums to demon-
strate the mmproved aileron loads, the
DIT-125 was put into a clean stall, ap-
proaching it at a fairlv steep attitude to
kill off the cruise speed. At 100 kt., a
slight buffet was felt, and the airplanc
ﬁrI]]ul out at 90 kt. with the nose
dropping off and onlv a slight loss of
altitude experienced.

With the Raps set at 50 deg, and the
landing gear down, the airplane stalled
at 75 kt. with no evidence of wing drop;
m the sane configuration, but in 20
deg, tumm to the left, stall was attained
at S0 kt. In the latter stall, the DH-
125 tends to come out of the turn at
stall, rather than to tighten it up

The airplane 15 also ftted with a
stick shaker which will be a |:rr:rc1u£tinn
modification and gives sharp warning
at airspeeds about 1H*’£ ahead of f.tall

At lngh altitudes, single-engine pro-
cedures are markedly ~.|m]:|]|ﬁul with
aclaptation of the thrust sensor device.
When one throttle is retracted, the de-
vice takes over automatically from the
first indication of thrust reduction. The
mimediate reaction to the loss of the
enging 15 a drop in airspeed, rather than
ustal vawing motion.

Primarv value of the device, of course,
1s on cngine loss on takeoff. Tt allows
the pilot to control his plane without
excessive stick and rudder corrections.

DH-125 U. S. Price

London—Firm price for the de Havil-
Lind DIH-125 exeentive jet transport. de-
livered duaty paid in the United States,
will be S575,000 for a bare hull which
inclndes  pilot scats and  basie  instruo-
ments, according to Hawker Siddeley |
Aviation,

Price for the equipped airplane, ftted I
with nose radar, radios and navigation
aids, will be $730,000, again with import
duty paid. Hawker Siddeleyv, in collab-
oration with United Dominions Trust,
Ltd., is setting up an installment buying
and lease pln aimed at reducing the

cost by spreading terms over several
| vears.  Under  the installment  plan, I
United Dominions Trust will meet al-
mast the entite frst cost, with repay-
ments spread over a 10-vear schedule on
I a comtract that will include break clanses.

On a lease deal. the aircraft may  be
acquired for 10 yvears on a rental basis.

United Dominions Trust, through ar-
rangement with the Amstel Club Group
house, will finance the airplane in 11 |
Puropean  countrics—Austria, Belgium,
Denmark,  Portugal, rance, Federal
German Republic, Holland, Ttaly, Nor-
way, Sweden and Switzerland.

DH-125 COCKPIT MOCKUP shows standard layout for production aireraft. Note Y-shaped
wheel and locations of radio and navaid equipment, with autopilot, on center console.

The frst landing was made in a one-
cngime-out condition, with the nght
engine throttled back and the sensor
device operating. No rudder trim is
needed and, as far as flight control is
concerned, the pilot’s most important
problem is reminding himself that one
engine is not delivering thrust, necessi-
tating pattern speeds higher than nor-
1 rn compensate for Hu, loss.

In this case, the downwind leg was
flown at about 170 kt. with gear down
and 15 deg. of flap. Speed was re-
duced to 140 kt. on the base leg, and
final was Aown at 115 kt., instead of the
usuwal 110 kt.  The landing was quite
normal, except for the use of some
atleron to compensate for a gusty cross-
wind that had developed since takeoff.

On a conventional landing, the air-
plane tends toward a flat .'lp]_:ur{"r'rlf:h duc
to its swept wing, but 110 kt. gives
ample airfflow ftor solid control. The
pilot finds it unnecessarv to start flare-
out until rr:m:‘hing the runwav lLip, and
the DI-125 settles on its main gear.

The nose wheel is held off as long
as possible, but the ground run s short

and steering when rudder torces disin-
tegrate 1s no problem.

An advantage to the pilot, in addition
to excellent cockpit visibility, is the
DH-125's “Y" stick, developed to give
ample knce and leg room even {]mmtr
the most sharp numecuvers, The qnc‘L
also presents a minimum interference n
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checking various panel mstruments.

The aircraft is designed around a cvl-
indrical fusclage. The decision to keep
the cruising ;airspu.-r:u:l to about 500
mph. climinated the necessity for ex-
treme wing sweep and airfoil thinness,
and also avoided the complexity in-
volved in installing power controls
(AW Dec. 3, p. 110).

The passenger cabin features a re-
cessed aisle, made possible by running
the wing under the fusclage, which al-
lows ample headroom. One airplanc has
been fitted out m excentive stvle, with
six seats, but de IMavilland is not satis-
fied with the mterior decor and prob-
ablv will modifvy this considerably be-
fore delivering the aireraft in quantity,
Air conditioning outlets also will be
simplified.

Cockpit instrumentation varies widely
in each of the four Right-test airplancs,
depending on the program mission, but
has been finmed up in the production
mockup at lHatheld, Collins radio and
navaid package, ordered in quanhity for
all I}IT 125s, eventually will include a
solid-state radio unit not vet delivered
to Tatheld.

Another cockpit change will be the
groupimg of warning lights on the center
panel, climinating the present “atten-
tion getting’” lights on the upper pancl
which merely tell the pilot that some
svstem 15 Failing, necessitating his trac-
ing the fault.
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JET AGE TRAFFIC CONTROL

ATCR-2 \"Jil"dli-:r :{l'l.-'f
23 cm. radar

for terminal areas
and upper air route

control

Gap-free and clutter-free coverage (I Virtual elimination
of blind speeds Low and high data rate availability -
Frequency diversity operation ! Extra high angle antenna
coverage for in-close targets =/ MTI system with double
delay line canceller and triple staggered repetition rate
High Transmitter power © Low noise Parametric Amplifier

N
sﬁﬂ::y;‘ INDUSTRIE ELETTRONICHE ASSOCIATE S.p.A.
ROME - PO, BOX 7083

PLANNIGC AND INSTALLATION OF COMPLETE ATC SYSTEMS BY SELENIA S p. A AN AS-
SOCIATE OF RAYTHEON COMPANY, USA

PRIVATE LINES

Fuel injection system, replacing the
carburetor of earlier models, and a twin
axial-flow 1mpeller cooling system are
the major changes made in the latest
Brantly B2B two. -place helicopter. Cool-
mg mmpeller allows longer sustained
hovering in hot weather and has in-
creased the service hife of the engine to
a munmimum of 750 hr.

Airwork Corp. of Millville, N. ]., has
reported a 41 % increase in net income
and a 20% gain in sales for the hrst
nime months of Fiscal 1963, ended Apr.
30, compared with the same period in
IMiscal 1962, Earmmmgs m the 1963
period were $336,979 on sales of $14.-
570,235, compared with unrniﬂgn of
$380.272 on sales of 5§12.126,386 dur-
ing the comparable period in Fiscal

1962.

USAF has purchased 25 Model 1585
Skvwagon utility areraft from Cessna
and {:mh:utu] with the manufacturer
for tnuning of flight and ground per-
sonnel. The mireraft will then be sent
overscas to several foreign countries un-
der the Militarv Assistance Program.
Hawthome Aviation, Charleston, S§. C.,
will provide fight traiming.

Federal Aviation Agency 15 studving
the possibility of tightening l:,gnlil'i[rm
governing sport ]}Llr.n:lmhng and  sky-
1:1nmf—' because of the trr{mmg number
of accidents and fatalitics. FAA per-
sonmel met with members of the Para-
chute Club of America in Washington
recenth to discuss possible steps. FAA
iwuulﬂﬂ. 1S -.-L]t[rqﬂl.ng some of its held
cploves in parachute design, fabrica-
tion and packing.

Prices of most aecronautical charts
prepared and sold by the U.S. Coast
and Geodehie "mnu have been 1n-
creascd.  Prnices  for  Instrument  Ap-
proach Procedure charts have been re-
duced from S32 for nation-wide cover-
age to S27, the only reduction in the
series. Scctional and local acronautical
charts were imcreased from 23 to 30
cents cach and Aireraft Position Chart
3094, covering the North Pacific, has
been mercasced from 10 to 20 cents.
The FI'E’H."EH of radio facilitv charts have
been increased 40 to 60% when deliv-
ercdd by mail on a subscription basis.

Piper is extending the warrantv on
all new aircraft sold by it to six months
or 150 hr. Aving time. The warranty
period prummh was 90 days or 50 hir.
New warrantv period is effective imme-
diatelv. Warmantv  does not include
trade  accessories which normally are
warranted separatelv by their respective
manufacturers.
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LONGER WINGSPAN of the new Piper Cherokee 235 is shown with additions to wingtips beginning at black lines, which indicate 17-
aal. wingtip fuel tanks. Standard 25.gal. tanks are outlined on inboard |L*'=lt]illg L*l:lgr_' of wing.

New Cherokee Features Payload Increase

(sr0ss IR'L'iF_’IIII! mercase of 730 1h. and
1 useful load of 1,490 1b. are among
the wmajor features of Piper Aircraft
Corp.’s new  255-hp, Cherokee  Fous
plice mrplanc.

Newest Cherokee vanabion, now an
production  at  the c.mnp;lm'n Vero
Beach, Fla., facility (AW Apr. ). p. 3%
Aug. 12, p. 37), is |'.'|{]-".."|.LI:H| i‘n a 235-hp.
Lyvcoming 0-340-B2B5 engine which
gives 1t a top speed at maximum gross
weight of 166 mph. and a cruise speed
of 156 mph.

The Cherokee 235 has a wing span

of 32 ft., two feet lomger than pre-
vicns models. Incrcase has been made
[IEJH'-]]']]:L bv the addition of glass hber
wing tips, which double as tip tanks
cach cont: nming 17 gal. of fucl.

This increases the fuel capacity of
the Cherokee 255 from the 50 gal. of
carlier models to 854 gal., giving an op-
l‘lm'll;m CTUISINE Tange uf ,1?[} mi. at
13 % power at ][]' 000 ft.

Basic price of the aireraft will be
515,900.

In addition to the other changes, a
new cowl design has been adopted to

it the new engine. Cowl 1s made
two pieces of glass fiber and can be com-
pletelv removed to expose the entire
Cnginge,

Landing light is located in the nose
and the ram air scoop for the carbu-
retor is offset to accommodate the ox-
haust svstem,

Engine drves a hxed-pitch MceCan-
ley propeller.

Grrm weight of the Cherokee 235
is 2,900 Ib., up from the 2,150-1b. gross
weight of the onginal Cherokee 150.
Usectul load of 1,490 1b. 15 about 50

]

PIPER CHEROKEE 235, latest addition to the company’s four-place, fixed-gear airplane, has a distinctive contoured glass-iber cowl to
accommodate the 235-hp. Lycoming O-540-B2B5 engine. Gross weight has been increased to 2,900 1b. and uvseful load is 1,490 Ib,
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CONNECTIONS

Direct connections. When his hand moves, the control
system responds. Instantly. Exactly. Reliably. As long
as flight 15 “manned,” many control and feedback lunc-
tions will be performed more reliably by mechanically-
oriented systems. With this dependability come appre-
ciable savings in weight and volume. Systems now are
being designed to match the vibration, thermal-growth,
high-heat and hard vacuum requirements of multi-mach
aircraft and space vehicles. Teleflex problem-solving
capabilities extend over a broad spectrum of control
systems and include unusual accomplishments in the
most hostile environments. Put these capabilities to work
for you. TELEFLEX INCORPORATED, North Wales, Penna.

Crealive engineering of conlrol and aciuation sysiems

TELEFLEX
INCORPORATED

. greater than the empty weight of
the Cherokee 235.

Piper says the useful load is so great
m Cherokee 235 that the AutoFlite
model—most elaborately equipped of
the several versions offered—can carry
tour 170-Ib. passengers, full fuel, oil and
200 1b. of baggage and still not be up
to maximum gross. Accordingly, the
company also quotes performance fg-
urcs at what it believes 1s a more normal
operating weight of 2,400 1b.

The engine will burn 80 octane fuel
and a four-wav selector valve on a cen-
ter console mm the fuselage allows any
of the four tanks to be used individually.
Sump valve is cockpit-controlled.

Besides the cowl and the winghips,
glass fiber has been used in the tail
surface edges.

Structural members of the aircraft
have been strengthened, Piper says, to
accommodate the higher speeds and
weight of the Cherokee 235.

Landing gear remains unchanged
from the Cherokee 180, It has a 10-ft.
main wheel base and uses three 6:00 x
6 wheels. Brakes are hydraulic.

Introduction of the Cherokee 155
will not affect the production of the
other three mrcraft in the line—the
Cherokees 150, 160 and 180, Piper
SAVS.

Cessna, Piper, Beech
Report Sales Boosts

Cessna, Piper and Beech all reported
increased sales for the fhrst nine months
of IMiscal 1963, ended June 30, com-
pared with a similar period in [Miscal
1962, Cessna and Piper also reported
greater net earnings.
- Beech’s eamings were down, due to
:-it'.il__l_'-”]] COSTS On -':'-l;._"'l.'lf_"f:i] TTCW '|:|[||':::'|'.|'||'|"-.
including the Model 90 King Air (AW
Aug. 19, p. 29) and military programs.

l'otal sales reported by Beech were
§52,584,143, an increase of approxi-
mately 7% over last yvear's 549,473,721
Nl [_'.:?IIL'II']‘.I,_E_B were 51,579,680, equal to
56 cents per share, compared with 52.-
133,224, or 76 cents per share, in the
first mine months of Fiscal 1962,

Cessna had total sales of 574,395,000
during the frst nine months of Fiscal
1963, compared with sales of S71.-
053,000 during the same period last
vear. Net carnings for the period were
$4,528.000, or $1.37 per share, com-
pared with %4,445,000, or 51.35 per
share, for the Fiscal 1962 penod.

Piper reported sales of $216,978,735
for the nine-month period, comparcd
with sales of 526,408,151 for a similar
period last vear. Net income for the
period was $1,732,630, or $1.61 per
share, an increase of 24.4% from the
51,391,939, or 51.30 per share, reported
during the frst nine months of Fiscal
1962,
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What form will the nation’s first earth orbiting space station take?

Experienced Grumman design and development engineers continue to investigate all types of space station concepts
__from Zero G nonrotating to rotating types. All this design effort results from the basic study of the many uses

that space stations might have. As an example, earth orbiting space stations might conceivably be a twin-bladed
configuration as shown above, or a multiple canister type, shown below. m Whatever the final design may be, the

mechanical and human problems involved are enormous, demanding unique capabilities for integrating the most
complex components. At Grumman, this capacity for integration is in the hands of an experienced hard core of en-
gineers who, with free exchange of ideas in design and development, provide total systems in space technology.

G RU M MAN AIRCRAFT ENGINEERING CORPORATION, Bethpage, Long Island, N. Y.

Where Advanced ldeas Grow into Reality




MANAGEMENT

Industry Mixed on DOD’s Profit System

By William H. Gregory

New York—Reaction to Defense Dept.’s weighted guideline profit system,
which mcorporates mcentives and past performance evaluation, 15 parth
clation within mdustry at the tone of the basic policy statement and partls
skepticism as to its translation into reality,

Nub of the mixed sentiments 15 tvpified in two contradictory responses:

e Profit objective of 19.367% 1s listed
m one example i Armed Services Pro-
curcment Regulation 3-508 covering the
svstem. Granted the L‘-.m]]ﬂL Fiven
valves a purely hivpothetical firm, fixed-
pPrice tvpe :_:m’rrll:_T_ the moere fact that
the regulation deals i such cosmic
tenms could portend an ¢end to the era
of consistently dechining defense indus-
tr |}r::ﬁ1.~1, one imdustry sonree said.

e Little hope exists that actual profnts
will reach or even approach the theo-
retical maximums permissible.

As one andustrv contracting  execu-
tive cxplained, his company tm"]n‘ b
entitled to ask a maximum i‘} | 6%
profit (before taxes) om a research and
development contract now in the Pro-
posal stages, but the company would
not even begin by asking more than
1-|'I|"

/o tor tear of causing panic among
the “::wmlmnt L]L'"ntmt::nn

Industry 1kself 15 divided in OpPIMON
on the degree of increased profits to
expect. The optimists, though doubt-
illg that the maxinums will ever be
attained, feel there will be signibeant
mprovement. The pessimists fear that,
-LiL':-.]JJ'TI.' the gm:{l intentions., |:|r|:|ﬁt leviels
will rise little or not at all, or that any
mcreases will be lost i review—by Re-
negotiation Board action, for L'-“nnpk

H{Imunail]hnu of the poliev 15 the
cssential mgredient, and nduostry can
only want for experience to provide the
answers, Canbtion o this respect stems
from idustry  feelimg  that  existing
ASPRs that espouse p::iluu Favorable
to I]l[|llhh_'l. somebimes lose these bone-
fits in practice.

To measure the administration ele-
ment, industry has turned to incentive
contracts awarded under DOD's new

Saturn Meteoroid Satellite Deployment Shown

Meteoroid detection panels, having a total span of about 100 ft. will unfurl from the Satum

meteoroid detection satellite after launch, scheduled for next vear. Cutawav view (1) shows
stowed panels. Cover is jettisoned (2) and panels are extended by folding arm (3). Presence
of particles in spm:-r will be detected as they strike sensors on the panels (5). Satellites will

be launched by Saturn SA-8 and SA-9 ﬂlgllt*-. Fairchild Stratos is developing the satellite
tor National Acronautics and Space Administration.

l}nhu stressimg use of them to r::]}ltr_:_
cost plos inul fee contracts.  Favor-
able results with them would bode well
for the weighted gmdeline svstem.

Few major PE I{I milestones have
heen reached in these programs, so that
any indication of proft results are well
down, the road.

Farly indications, though, are that
DONY's contractor stunulation goals arc
being achieved. As an industry source
commented: “Nlention a program that’s
on an meentive contract and evervone
m the plant stands up to salute.”

PERT milestones—called PERT bub-
bles m some places because of their
appeanunce as circles on PERT net-
works—have been met in earlvstage
programs, but these are minor mile-
stones that probably would have been
met without difficulty in anv event, and
are casv-to-measure kinds,

Generally conceded by those with
meentive expenence s that, at least
mitiallv, the svstem has broken cost-
plus lethargv. Scarch is under way, for
example, for paper pushers on staffs
that grew to fulhll level-of-effort tvpes
of contracts.

Secretary of Defense Robert 5. Me-
Namara's cfforts in these new programs
to use profits, a relatively minor 3 'F
when measured |l’r111]'-.l the other 97
for procurement costs, to attack the Lrht
side of the ledger also s bemg watched
with mixed feclings by industrv, So s
his campaign to present a concerted
picture to Congress, and the public, of
successful cost efficiency in the Defense
establishment, Awarencss of the com-
plexities and difhiculties of the task has
left  industry both  svmpathetic and
skeptical.

Language of the pohey statement
that leads off the new regulation pro-
foundlv impressed industry, not merely
for its support of the pmﬁt motive but
even more for what is regarded as its
realistic evaluation of profit and mclu-
sion of risk as deserving reward, This
mcluded such phrases as:

“Proft generally is the basic motive
of business enterprise. The government
and defense contractors should be con-
cermed with harmessing this motive to
work for more effective and economical
contract performance.

“Negotiation of verv low prohts, the
use of historical averages, or the auto-
matic application of a 1:1'{:!.1L‘[EI1]‘|E11L'{3
percentage to the total estimated cost
of a product, does not provide the moti-
vation to accomplish such performance,

“IFurthermore, low average proht
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Two-Place Bede BD-1 Makes Flrsl' Fllghl'

Bede BIDX-1, low-cost, two-place aireraft being developed by Bede Aircraft Corp. of Springheld, Ohio, 15 shown during its first flight. The
BI)-1 is designed to sell as low as S2,495 with a rebuilt 65-hp. engine, minimum instroments and no radio. More completely equipped

versions will sell for abent $4.200. Company hopes for certification by spring.

panels, Wings are detachable for ease of ground transportation,

rites on defense contracts over-all are
detrimental to the public interest. Ef-
fective mational defense in a free enter-
prisc cconomy requires that the best
mdustrial capabilities be attracted to de-
fense contracts. These capabilitics will
he driven away from the defense mar-
ket of defense comtracts are character-
zed by low proht opportunities.

fJH'I'!-Lf]IIU'I‘l‘!‘L negotiations amned
merely at reducing costs by reducing
profits, with no realization of the func-
hnn of profits, cannot be condoned,

“lFor cach contract in which proft is
negotiated as a separate element of the
contract price, the aim of negotiation
should be -to emplov the [:l-ruht motive
so as to mmpel effective contract per-
formance by which over-all contract
costs are economically controlled.”

Bv realistic, contractors mean  that
this language scems to take into ac-
count the consequences of squeezing
proftts as “buving inte” contracts, a
practice that nmmlh results in a cost
overrun later. As one industry source
sl

“Beating down price in negotiation
with a contractor who has a plant to
keep busy and overhead to meet will
often result in his taking busmess a
good businessman shouldn’t take. This
I1'~11Id]|‘i. means going back later, hat in
hand, to ask F{}r More money to cover
the overrun.”

Caution over the new progrmm falls
generally into bwo categories:
® Misgivings over functioning of the
cqually new 'DOD contractor perform-
ance rating svstem. Ratings derfived in

this svstem are one clement that must
be incorporated as a numencal value
computing weighted guideline  profit
objectives,

® QOuestioning as to the response of the
contracting officer, who retains his tra-
ditional responsibility for negotiating
proft under the new regulation.

Apprehension about the performance
rating system s strong, but not alwavs
specific. As one industrv  source ex-
plained, there is distaste for the pros-
pect of having as tenuous a subject as
company performance reduced to
grade on a report card and spewed out
of a computer.

Another contractor feared perform-
ance evaluation will mean more paper-
work and more justification, two re-
quirements already the cause of much
imdustry grumbling. Still another raised
the point of the uscfulness of perform-
ance rating as part uf the weighted
guideline "-.'I."-.ILIJI If a contractor had
to be rated at the htrth:m of the scale
on the basis of his past record, why
would the govemment even consider
him for another program to begin with?

Subcontractor performance was re-
garded as another potential danger area
for contractors. In anv major svstem
development,  subcontmctor  perform-
ance can make or break the prime con-
tractor's record.

Government attitudes are  tending
more and more toward holding  the
prime contractor fully r{.a]:un'mh]g for
subcontractor failures, a tendeney given
2 hard push by the McClellan subeom-
mittee hearings on the “prramiding” of
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The BID-1 has a slab-sided fuselage of metal honeveomb

profts (AVW Apr. 23, 1962, p. 14).

“We don't have the same control
over subcontractors that the govern-
ment has over the prime,” one industry
contracting ofhcial  observed. “We
aren't their sole customer, as the gov-
croment 18 m our case.’

But more shadowy doubts also con-
cemed this same oficial. The spectre
was raised of a contractor being black-
balled in Kafka-hke ftashion, without
ever knowing why.

Overregulation and paperwork were
two points also raised in dealing with
the role of the contracting officer. Opin-
ion here vaned, both pro and con.

Some see the explicit guidelines as a
harbinger of overadministration, strait-
jacketing and burcaucratizing of the
negotiation  process, Others see  the
cuidelines as one of the most favorable
features of the system. Instead of the
vague and cloudy environment that is
now often the rule, these sources feel
the contracting ofhicer will have spe-
cihe precedents at hand.

That the contracting ofhicer keeps
his proht negotiating responsibility it-
self was termed a plus factor in at least
one mstance. Such negotiation can best
be handled by the man close to the
scene, not by higher authonty, or a
board of review, in this opinion.

More often, industrv questioned
whether the contracting officer, to pro-
teet himself, will be forced to hew to
the lower end of the scale. Consider-
able personal judgment may be required
i evaluating the manv factors that
combine to ]}mduu the fnal profit ob-
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jective, and even assuming that the con-
tracting officer’s hgure passes scrutiny
within _ the Defense Dept., industry
wonders what happens if there is ob-
jection bv Congress or the Renegotia-
tion Board.

Those industry sources who fecl the
new program will mean little advantage
to industry, or will be absolutely worth-
less, tend to be pessimistic on the con-
tracting ofhicer question.  Observing
clementary  prudence, thev  feel, the
contracting officer will have to avoid
high ]Jmﬁt levels,

The optimists feel mcorporation of
profit principles mto a written docu-
ment, with  examples  included  that
show higher profits to give them a
mantle of official sanction, will mean a
marked improvement. Expectation here
of realistic levels for prohits in the new
program is 7% on cost-plus incentive
contracts and 10% on Arm Axed-price
contracts, both pre-tax margins, This
would mean a marked reversal of the
pattern of prohts en renegotiable busi-
ness—before  renegotiation and  before
taxes—which have dechned from 6.3%
m 1956 to 3% in 1962, according to
Renegotiation Board hgures.

Regardless of sanguinity of the indi-
vidual, there s a clear cazemess on the
part of manv in industry to put the new
svstem to immedate test, which will be
on a permissive hasis at first.

Mandatory Method

The weaghted guidelines method,
after the initial test ptnmi will become
mandatory for all contracts where cost
analvsis 15 required. Such contracts are
relativelv few in number, but represent
a disproportionate share of funding—es-
timated at more than 509 —since they
would include many acrospace tvpe de-
velopment programs.

“Where -IElL‘qull’. price Lmn]:nc:htmn
exists | . the regulation adds, “Arm
fxed p!ir.'f_; {'L‘Hlll'i!{."[!-.i will be awarded to
the lowest responsible offerers without
regard to the amount of their profts.
Under these circumstances, the profit
which is anticipated, or in fuct camed,
should not be of concern to the govern-
ment. In such cases, 1if a low offerer
carns a large profit it should be consid-
cred the normal reward of efhcieney n
a competitive svstem, and cfforts should
not be made to reduce such profits,”
the regulation savs.

C.nntrlttnw officers are instructed to
establish a pmﬁt objective, using the
werghted gmidelines, prior to !:-L"fiuniﬂf’
nLgntmhml but only after tlu‘rnm“h re-
view of proposed contract work, con-
tractor past performance, and cost analy-
518,

The contractor mav also be asked
to develop a profit objective using the
same techmique.

Profit factors arc broken into four
general arcas, the first of which—Con-

tractor's Input to Total Performance—
is divided into six subdivisions each
with individual ratings to be assessed.
These are:
® Direct materials, comprnsing pur-
chased parts with a 1-4% weight range,
subcontracted items with a 1-5%
weight range, and other matenals,
1-4%,
® Engincering labor—9-15%.
® Engineering overhead—6-9%
e Manufacturing labor—5-97%.
e Manufacturing overhead—4-7°¢
e CGeneral and Hd"‘llﬂ]‘itl‘dtl\t f:xpt:ni{:-
6-85% .

Contractor’s assumption of contract
cost risk 1s the second general area, and

it carries a range of 0-7%. Three fac-
tors—tvpe of contract, reasonableness of

cost estimates, and dithculty of contract
task—must be assessed, but they are not
siven anv individual weights.

Limited Risk

Risk is specifically limited to cost.
Loss of rf_]mhtiml commercial markets,
or profits in other fields, are bevond the
scope of this regulation. So i1s the rnisk
to the government purchaser in not ac-
quinng an effective weapon.

Assuming proper contract type has
been selected, the reward for rsk by
contract tvpe would fall into the fol-
lowing percentage ranges, according to
the regulation:

e Cost plus fixed fee—0.1%.

¢ Cost plus incentive fee, using cost n-
centive onlv—1-2%.

e Cost plus incentive fee, using cost,
performance and delivery incentives—
14-3%,

e Fixed price incentive, cost mcentive
only—2-4%

e Fixed price incentive including cost,

performance and delivery incentives—
3-59,
s Prospective  price  redetermination—
+-5%%.

e [Yirm fixed price—5-7%.

Contract Types

Some latitude is called for in evaluat-
ing contract tvpes. A fhxed price mcen-
tive contract which is closely priced
with a low ceiling and high incentive
share mav be tantamount to a frm
fixed price contract. On the other hand,
a high ceihing price and low mcentive
would more ‘l}}prmmmh; a cost plus
mecentive fee tvpe.

Contractor performance record, the
third general area, is assigned a weight
range from —2 to +2. Seven factors
are to be considered in this category,
but none are given individual weights,
These are:

e Management. Stability and compe-

tence of management |1L'I:-.umw] 15 to he

evaluated, as are their ability and will-
mgness to adjust to meet changing de-
fense requirements, and their coopera-
tion. both in business and technical
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Reward Potential Kindles Industry Response

Substitution of a higher-potential reward for risk in exchange
for a lesser reward for conventional development and produc-
tion, and addition of a special proht consideration for company-
hnanced development—hoth made in the final version of De-
fense Dept.’s new weighted guideline profit system—were largely
responsible for kindling increased enthusiasm for the plan in an
orizinally lukewarm ill&ﬂﬁlr}'.

Many industry skeptics on the usefulness of the Defense
Industn* :"m:lumrt Council are also being converted in the
process because of the degree of industrv-defense coordination
that led to the final adoption of the new Armed Services Pro-
curement Regulation,

Enthusiasm for the new systemn runs highest in industry
among those who have followed the program closely. And a
large share of their enthnsiasm stems from belief that Secretary
of Detense Robert S5, McNamara and Deputy Secretary Roswell
L. Gilpatric were architects of the final version and that an
effective channel of communication with industry was of signi-
ficant help.

Genesis of the regulation was a Logistics Management Insti-
tute report asked for by the Defense Dept. The gist of the plan
was broached formally to industry for the first time in Septem-
ber, 1962, at a meeting of the Electronic Industries Assn. in
MNew York,

Comment was sought from other indostry groups as well,
and the plan was put before the Defense Industry Advisory
Council last January. The council was established by Roswell L.
Gilpatric, deputy secretary of defense, in the spring of 1962 to
serve as a focal point for industry contact with the Defense
Dept.

At that time, the council’s attitude reflected industry's wide-

spread coolness to the initial version of the system. Because
the svstem at that time was all weighted on individual cost
clements, industry felt costomary business landmarks for deter-
mining profit w ould be lost.

A subcommittee of the council was formed, composed of fve
industry members and of iepresentatives of defense agencies,
The subcommittee reported in May and the final regulation
was issued Jast month. The subcommittee is expected to
remain in existence to aid in solving operational problems of
the system,

In the final version, the preamble was added—regarded by
industry as going a long way toward taking “proft” out of the
dirty word book and hnnyng it back to respectability. The
“ugllt range for risk, which had been 0-5%% earlier, was raised
to 0-75%. Effect of this is to place innrmiug emphasis on the
traditional role of business—risk-taking—and de-cmphasize more
mechanical parts of contracting.

Most signihcant, perhaps, was adding the special category
for company-initiated development, which calls for addition of
1-4%% proht in special cases. Criteria for this consideration in-
clude importance of the development to defense, demonstrated
need in determining the development and application of it,
extent of the contractor’s cost risk, and whether development
capital was recovered directly or indirectly from the government.

Industry-government relationships have been worsening over
the last five yvears, and the problem was formally recognized at
the Air Force Systems Command Management Conference
at Monterey, Calif,, in May, 1962 (AW May 14, 1962, p. 26).

The new regulation is viewed by some as the first significant
shift in this pattern. At the same time, industry seems also to
be clearly aware of the need to perform under the new system.

argas, with objectives of the govern-
ment.

e Cost efficiency. This covers wide areas
of efficiency in use of facilities and man-
power, purchasing methods, subcontract
]:nmtuclurr and mventory control. Imn-
provements through |}lm1: moderniza-
tion are to be rurt}wlllﬂ:d and so 15
the effectiveness of II1111:{:-1:I-1‘.||1}' pIo-
ZTAIMS.

e Reliability of cost estimates.

e Timely deliveries, Excusable delays
and contractor cfforts to overcome them
are to be considered in this context.

e Quality of product. Reliability, rate
of rejection, and contractors’ acceptance
of responsibility for continuing support
are specified in this category.

® Inventive and developmental con-
tributions. This includes such areas
as contractor-initiated and financed re-
scarch and development, design work,
product engineering, value engineering,
and manufacturing processes and tech-

Nniques

@ gma]] business and labor surplus par-
ticipation. Anyv unusual cfforts in sub-
contracting mn this area, especially for
developmental type work that is likely
to result in later production opportuni-
tics, are included as criteria.

The final general area—selected fac-
tors—also carries a —2 to +2 weight.
This includes:

e Source of Resources. Reliance on
government facilities, tooling or equip-

ment will receive less favorable profit
consideration. Comumercial  facilities
leased by contractors will be evaluated
as contractor furnished. Customary
progress pavments and guaranteed loans
with normal guarantees—90% or less—
will not be weighed, but other financial
assistance will be considered a minus
factor. This would include extraordinary
progress pavments, guarantced loans
with abnormal guarantees, or advance
pavments.

® Special achievement. This would in-
clude oxtra proit consideration when
outstanding performance is required—
a major technical breakthrough, or an
extraordinarily fast delivery schedule,
for example.

Above and bevond these categories
—and one of the most significant clauses
in the regulation—is a special profit
consideration. This provides for a range
of additional profit of 1-4% of contract
cost.

Development of items without gov-
ernment assistance is recognized here,
and the clause calls for a proft above
and beyond that derived through the
weighted guideline system.

How the system works can best be
understood by providing a hypothetical
case, one of those listed in the regula-
tion.

To begin in process, the contracting
officer assigns a weight value, within
the limits specihed, to each item of
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contract cost in the contractor input
category. An important change in the
regulation 15 that certain categones of
allowable cost that had been previously
excluded from profit computation—
travel, subsistence, test equipment, spe-
cial tooling, federal manufacturer’s ex-
cise tax, roys alty expense—now must be
included in the weighted guidelines
methaod.

The cost estimates in each category
arc multiplied by the percentages to
zive dollar profit figures, and these are
acldi:cl Recognized Lmh are also added,
and a purtcntugc figure derived from di-
viding the total costs recognized into
the profit total.

To this composite percentage, the
contracting officer adds the percentage
values assigned for risk, performance
and other special factors, to arnve at a
total profit percentage. By multiplying
the total recogmzed costs, by the total
Pmﬁt percentage, the profit objective
or the contract 15 derived.

“A cardinal principle of the weighted
euidelines method,” the regulation says,
“is that the specific percentages as-
signed for cost nisk, performance, and
other factors are applied to total recog-
nized costs in establishing the profit ob-
jective.”

In one example in the regulation, the
method is demonstrated for a hypo-
thetical fixed-price incentive contract
covering the 100 missiles and 300
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Lunar landing gear. .. from the people at Bendix

Landing struts for lunar excursion craft and landing skids for manned re-entry vehicles. O Other people
at Bendix are working on engine control systems, landing gear, rocket equipment, high temperature
composite materials and nuclear mechanisms. An Aerospace team of skilled and experienced people
. . . skilled in all phases of program management, backed up by complete engineering and production
facilities, give Bendix the capabilities to undertake many varied Aerospace programs. O To find out what
this Bendix team can do for you, write: General Sales Manager, South Bend 20, Indiana.

Bendix Products Aerospace Division m?mg&/

conmnPORATIDON




move 1it, raise it, rotate it!

GROUND SUPPORT EQUIPMENT DEMANDS POWER
—PLENTY OF IT. AND VICKERS HYDRAULICS CAN
RAISE—MOVE—-TRAVERSE '"MOST ANYTHING.

Accuracy is extraordinary. Control i1s positive. Acceleration,
deceleration, reversal are faster than with any other power
transmission. How fast? In just 30 milliseconds a piston pump
can go from zero to maximum output! And, you can elevate and
train accurately at speeds near zero.

Vickers hydraulics offer higher horsepower in smaller envelopes
—the widest range of hp ratings available. Hydraulic power
means added safety in explosive atmospheres. In high tem-
peratures, fire resistant fluids can be used.

Yes, you get not only a comprehensive line of hydraulic compo-
nents and power packages, but you cash in on skilled manpower,
too. Remember: Vickers hydraulic engineering staff is the largest,
most experienced anywhere, And backing them is an unmatched
R&D facility.

Want! more doala? Gel! Application
Engineering Data folder 01. Wrile
fo: Marine & Ordnance Depl., Vickers
Incorparaled, Waterbury 20, Conn.

ICKERS

DIVISION OF SPERRY RAND CORFORATION

launching sets, It 15 assumed to be the
third production run of a continuing
program in which the prime contractor
has over-all system compatibilitv and
operation responsibility, but m which
the missile, except for guidance svstem
and launching equipment, will be sub-
contracted to a single subcontractor.
Both prime and major subcontract con-
tain cost and deliverv meentives. The
arithmetic follows:

Estimoted Assigned Profif
Costs Weight Dollars
(000) (000)

(Omitted) (Omitted)

Contractor's Input: Direct Materials
Purchased Parts 54,000 3% s 120

Other Moteriols. 1,000 2.0% 20
Subcontracted
Items ..... 50,000 1.92% 950

Engineering

Labor ....... 300 11.50% 34
Engineering

Overhead .... 200 B.85% 17
Manufacturing

EOBOY i, sii 1,000 5.6% 56
Maonufacturing

Overhead .... 1,500 5.62% 84

General and
Administrotive. &6.000 6.96% 417

TOrHS o auiiis 564,000 £1,710
Composite Weight ..... 2.67%
R . e it e 2.5%
Performance .......... 2.00%
Selected Factors ....... —.5%
Profit Objective ....... 6.67% 54,268

In assigning weights for the contrac-
tors” input category, the contraching of-
ficer broke down the subcontract costs
mto those of great complexity, which
received the top 5% weight, those for
components manufactured to prime
contractor design, given a 4% weight,
and the major subcontract for the mis-
sile and support equipment requiring
little supervision, which got the bottom
| % rating.

Composite Weight

Since the latter was 70% of the
recognized cost in the overall direct
matenals  category, the composite
weight worked out near the bottom of
the scale at 1.92% . Similar considera-
tions governed other contractor mput
weights.

Engineenng labor, with a substantial
portion of senior enginecers, received a
middle ground weight of 11.5% . Manu-
facturing labor, most of it unskilled,
was just above the minimum percentage
of 5%.

Because of the lagh ceiling, 120%,
proposed by the contractor, and because
the incentive reward or penalty would
be passed along to the major subcon-
tractor, the percentage weight for nsk
was near the minimum end of the scale:

-
e

Previous performance of the contrace-

tor in developing, producing and feld-
ing a complex missile system in a short
time was assumed as outstanding, and
so was a high degree of cooperation in
small business and labor surplus pro-
grams., Operating an R&D laboratory
that had produced significant state-of-
the-art advances for the defense effort
also was considered. This accounted for
a maximum rating of 2% in this cate-

g{} rv.

Because both prime and subcontrac-
tor progress payments were a ppliud for,
and because 30% of the total facilities
were government furmished, a —0.5
weight was allocated here.

Final Objective

The sum of the four major category
profit hgures — 6.67% — multiplied
against total costs, produced the final
profit objective of $4,26S8,000.

Some change is expected in proft
negotiations, but any significant depar-
ture of the final negotiated profit from
the contracting officer’s onginal profit
objective must be documented in detail
for inclusion in the contract file and usc
by reviewing authority.

Because of incentive provisions, disal-
lowances, contract changes, etc., the
actual profit eamed will probably vary
from that anticipated at the time of ne-
gotiation.

CsiNcE 1540 &

“TRANSIENT FREE”

D-C POWER SUPPLIES
100-200-250-400-600 AMP

Military & RFI Specs
Also Mobile & Rack

15 to 36 volt d-¢c
50 microsec
Response

F. L. Regulation:
Slatic: .05%
Dynamic: .5v

Also 200 other Models of Power Supplies
and Battery Chargers. Write for Cataleg.

CHRISTIE ELECTRIC CORP.
3412A W, 67th 51, Los Angeles 43, Calif.

Phone (Code 213) 750-1151

PROBLEMATICAL RECREATIONS 186

Three marksmen simultaneously shoot at and hit a rapidly spinning
spherical target. What is the probability that the three points of

impact are on the same hemisphere?

— Contributed

Mavigating to a target without detection is one of the requirements
for the Air Force's and Navy's latest supersonic tactical fighter.
Meeting that requirement with long-range accuracy will be an
advanced iInertial navigation svstem from our Guidance and
Control Systems Division. The system will consist of a miniature
platform, an analog computer, a display. and a control unit,

ANSWER TO LAST WEEK'S PROBLEM: There are 4! or 24 possible
permutations of 4 cars. Only one of these is in increasing rank
of licence magnitude. Thus there is one chance in 24. The number
of cars in the lot (999) is irrelevant.

m LITTON INDUSTRIES

Beverly Hills, California
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CLEAN FEATURES OF THE C-141 arc evident in nh:rml view. Gmund clearance at maximum gross weight is I'E" in.

Air Force Minimized Engineering Changes

By James R. Ashlock

Atlanta—Lockheed C-141 StarLifter
jet transport has been subjected to rigid
Air Force restriction on engineering
change proposals during its 21 vears of
development, resulting in an aircraft
built basicallv within the existing state-
of-the-art to satisky ILf.]LIIII:Il‘.ILHl."- for
both military and commercial opera-
tions.

Approximatelv 50 design  changes
were proposed on the LnrmeL but less
than half of these were approved by
the Air Force Svstem Program Ofhee
(SPO)) for C-141 development at
Wright-Patterson AFB, Ohio,

Reduction of change orders has be-
come a prime goal in USAF procure-
ment, and the C-141 is one of the hrst
major programs to feel its effects. In the
past, militarv transports have been sub-
jected to as many as 150-200 engincer-
ing design changes in the period before
rollout,

Accepted Design

“One of the Arst objectives we set up
for the C-141 was to hold the aircraft as
close as possible to the accepted design,”
a Svstem Program Ofhee Hl!DLL"&IIhH'I
said.

Of those changes approved for the
C-141, none affected the basic design.
This 15 evident when comparing design-
competition drawings with the hrst air-
craft, which was rolled out here re-
cently (AW Aug, 26, p. 30).

Design changes were further restricted
by the Federal Aviation Agency's par-
ticipation in C-141 development. The

68

FAA's role 1s to blend as much com-
mercial utility as possible mto the air
craft, and the agency's approval was re-
quired betore the military could mmitiate
any design features,

“We soon learned that while we
could change mihtarv specihcations to
meet our needs, we could not change
FAA regulations,” Col. M, B. Ham-
mond, director of the C-141 SPQO said.

Despite the complications mherent in
anv joint militarv-civil venture, THam-
mond said he now favors the FAA's

participation,

Transport Development

“I am convinced that this 15 the wav
for the Air Foree to go in the develop-
ment of transports,” he said. “Through
the FAA's contributions, [ believe we've
come up with a better airplane,”™

The C-141 rolled out here bears the
earmirks of commercial consideration.
[t is a relatively clean, uncomphicated
airplane, free of such innovations as
leading-edge slats, ventral fin or doma-
nant attention to militarv detail,

“Every decision we made, we cranked
n the effect 1t would have on com-
mercial utilite,” Hammond said. “Even
if this aircraft had been built strictly on
commercial consideration, I don’t think
the basic airframe could have been made
anv highter.

Air Force does have approximately
7.000 to 8,000 b, of equipment abgard
the C-141 that would not be required
in commercial operation. But all of it,
including the heavv-duty floor, s posi-
tioned so that it can be left out ug the
civil version, designated the L-300, with-

out aftecting the airplane’s basic design.

Most obvious external feature that in
dicates the emphasis on simplicity is the
C-141's wing, which covers 3,225 sq. ft.
in its 160-ft. span. Lockheed swept the
wing back onlv 25 deg., as opposed to
30 or 335 deg. on other U.S. jet trans-
ports now in both militarv and commer-
cial use,

“This enabled us to maintam gooxd
takeoffs and landing performance with-
out resorting to such things as lcading-
edege slats,” R, D. Gilson, C-141 project
cngincer, said.

Moderate sweepback also allows wse
of a single aileron near the tip of each
wing, rather than a dual aileron system
wherein outboard controls are inactive
during cruise to prevent wingtip warp-
ing. Rear wing area inboard of thL
ailerons is devoted totally to spoiler for
acrodynamic braking and Fowler Haps.

Wind Tunnel Tests

Original design of the C-141 proved
out well i wind tunnel tests, but an
alteration was necessarv in the fainng
around the horizontal and vertical sta-
bilizer connection point. A Autter tend-
encv arose around the oernginal bullet-
shaped fairing, and it has been replaced
by a larger hour-glass shaped unit which
cngineers call the “bumble bee.” A
weizht addition of 40 1b. resulted From
the change.

Onginal  drawings show a uniform
height to the fuselage, but the final air-
craft features a turtleback where the
dorsal in 15 joined. This resulted from
changes to the aft cargo door hinge ar-
JHULI'I!L]'II’ and i the ]]unhmunﬂ nf the
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FOWLER FLAPS are the only high-lift devices on the C-141 wing. Hornzontal stabilizer trim axis 15 124 deg. down and 4 deg. up.

on Starlifter

aft ramp, which forms the aft pressure
hulkhead when retracted.

Lockheed engineers sav the turtleback
brought an added benefit in providing
more fuselage structure to which they
could attach the stabilizer, giving it
more strength,

The C-141's most distinctive fea-
ture 15 1its fight deck, where the vertical
presentation flight and engine instru-
ments contrast with the round chals
found on carlier aircraft, Adoption of
vertical presentation was one m! the en-
gmeering design changes approved dur-
mg C-141 development.

“We adopted the wvertical mstro-
ments not only because they are ox-
tremely accurate, but also because they
wequire less panel space,” Hammond
sid. “For example, with this svstem
five engine instruments will provide the
data formerly presented on 20 round
dials.”

Air Force sought the most accurate
mstruments to assure precise position-
mg on such missions as airdrops. Vor
that reason, the C-141"s Hight instru-
ments  are clectneally powered and
hHLLd with a computer svstem,

“The old pressure altimeter simply
isn't good enough for the service we en-
vision with the C-141,” Hammond said.

The c¢laborate central air data com-
puter svstem  regulates not onlv the
flight instruments, but also the artificial-
fecl svstem built into the controls and
the C-141s air conditioning system.

The computer svstem recewves mputs on

the pressure and temperature forces af-
fecting the aircraft, analvzes them, then
presents them as Liltltuci:, true and -

dicated airspeed and Mach number.
The computers also analvze aircraft per-
formance, and signal via a warmimng hght
when malfunctions exist,

The C-141 contains much more
cockpit cquipment than would ever be
needed m commercial use, parhicularly
on domestic routes. The area below the
flight deck s packed with navigation
and communication gear, and  fullv-
paneled stations are on the Aight deck
for the navigator and flight cngineer. In
addition, there are bunks and scats for
a second four-man crew and a gallev.

The fuselage is studded with 21 an-

tenmas, the most noticeable of which s
the h:{;,h frequency probe extending for-
ward from atop the vertical stabilizer.
Lockheed ::ngmr,'i_n nngumlh planned
to mstall the C-1417s air conditioning
svstem in the landing gear pods, but
decided later to place it in the wing
center sectiom, which otherwise mml{i
have been vacant, The dual air svstem
works off an air turbine powered by en-
sme bleed air, Each of the dual units
]TT{ﬁ‘n'j{iEH 110 1b./min. cooling capacity.
Lett o the gear pods was the air
craft’s auxiliary power unit, which elimi-
nates the need for ground aid in start-

A

THRUST REVERSER ASSEMBLY provides 457% of engine power for bruking. Turbine
exhaust is through center cone, while forward-fan air passes through the onter ring.
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GIVE A FORWARD OBSERVER FULL
CONTACT WITH ALL FRIENDLY FORCES!

Finding new and better ways to improve vital military
communications i1s a challenge we continually meet at
General Telephone & Electronics.

Not long ago, our scientists and engineers developed,
under the sponsorship of 1st CAG, Eglin Air Force Base,
Florida, a modular pack of four command radio sets that
permits tactical communications between anti-guerilla
fighters in forward areas and friendly forces, base head-
quarters, field personnel, and aircraft pilots—all at the
same tme! With this communication package, one man
can command and control all ground and air movements
toward the objective.

A major advance in weight reduction, this 37-pound
command pack can be carried by a single parachutist or
dropped into a forward area to do the same job which
formerly required approximately 300 pounds of equip-
ment. It provides the full flexibility of 8 communication
channels in the high frequency, very high frequency, and
ultra-high frequency bands. With it, a forward observer
or forward air controller can communicate with ground
forces up to 25 miles, aircraft up to 100 miles and base
stations up to 500 miles away. And each of the four
transceiver units can be removed and operated independ-
ently as each has a self-contained rechargeable battery.
Yet, in spite of the versatility of this command package,
it was designed and produced in just 120 days.

Quick reaction to the nulitary’s urgent need for better
communications 15 one of the many ways the scientists
and engineers of General Telephone & Electronics serve
the nation. The vast communications and electronics
capabihties of GT&E, directed through Sylvania Elec-
tronic Systems, can research, design, produce, install
and service complete electronic systems. These systems
include detection and tracking, electronic warfare,
intelligence and reconnaissance, communications, data
processing and display.

That is why we say the many worlds of defense elec-
tronics meet at Sylvania Electronic Systems, Division of
Sylvania Electric Products Inc., 40 Sylvan Road,
Waltham 54, Mass.

GENERAL TELEPHONE
SHIEGTRONIGS

Total Communications from a single source through

SYLVANIA ELECTRONIC SYSTEMS

Including Automatic Electric = General Telephone & Electronics
International » General Telephone & Electronics Laboratories
Lenkurt Electric » Sylvania Electric Products
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A BENDIX/CORRELATED DATA PRODUCT

from
Bendix-Pacific

The latest from Bendix-Pacific —Model DDS-1000 solid-state Pulse Code Modulation ground station. This
is a digital decommutation station capable of demodulating and processing all serial digital information.
Outputs are available in a wide variety of serial or parallel digital formats, as well as analog signals for real
time visual analysis of data. Flexibility is implemented with self-powered modular sub-assemblies for uni-
versal applications, as well as mechanization for special requirements. Silicon semiconductor devices are

used throughout the system for high reliability and optimum performance over a wide temperature range.

The DDS-1000 is adaptable to all bit, word, frame, and code formats now in use or planned for the future.

The station incorporates an advanced bit synchronizer and signal conditioner for processing serial PCM
video signals, as well as a signal simulator for complete self-check. The complete station occupies only &

single seven-foot instrumentation rack.

Model DDS-1000 is a development of Correlated Data Systems Corporation and available exclusively from
Bendix-Pacific. Contact Bendix-Pacific, North Hollywood, for complete information.

THE gﬂp‘;./

Bendix-Pacific Division

CORPORATION
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HEAVY CENTER-SECTION FORGINGS of the C-141 are evident in structural skeleton view. Vertical extensions are for wing attach-
ment. Landing gear attach point is shown on underside. Large area forward of cockpit houses a 30-in. radar antenna dish.

ing engines. The C-141 15 fueled at 900
gal./min. through easilv accessible in-
lets located in the rear of the right gear
pod. Crossfeed pumps are in the wing
box. Each wing has five fuel cells.

Air Force insisted on every effort to
make the C-141 as independent as pos-
sible from ground support equipment.
The vertical stabilizer carries a ladder
inside it for accessibility by maintenance
personnel, The aft loading ramp rests
50 in. above the ground, the average
height of truck-trailer beds, to elimi-
nate the need for fork lifts and other
cargo hoists. The ramp also lowers to
ground level for direct access by troops
or vehicles.

Imitial specifications included a wide
cargo door in the left forward area of
the fuselage. However, Air Force ex-
pericnce with the Lockheed C-130
Hercules shows infrequent use of this
door. It has been left off the C-141
and also was discarded on C-130s now
coming off the production line,

Studies were made on placement of
the C-141 landing gear on the wing to
provide some ground support for the
wings’ heavy engine and fuel load. But
an excessively long gear strut would
have been required because of the high
wing, and placing the gear on the fuse-
lage resulted in the gear assembly being
25-30% lighter because of the shorter
extension.

Wing construction represented the
largest subcontract among the 1,334
companies in the U.S. and Canada
which supplied components for the
C-141. Aveo Corp.’s Aerospace Struc-
tures Div,, Nashville, Tenn., built the
wing boxes and shipped them by rail
to Lockheed’s facility here. Aveo's con-
tract alone in the C-141 program has
topped 565 million for tooling and
wing box assembly.

The aircraft’s entire 23,080-gal. fuel

capacity 15 within the wings, another
plus-factor toward FAA certification of
the C-141 for commercial application.

The wings are not joined directly
through the wing box, but are mated
imdividually to the forged fuselage rings.
Four horn-like extensions from the rings
comprse the wing junction, providing
a ngid connection. Wing loading is
97 psu.

Negative dihedral of 1.2 deg. is de
signed into the wing to offset any Dutch
Roll tendency, placing the wing tips
42 in. below the root. The wing tips
rise 20 in. in flight, but this Auctuation
15 absorbed in the outer wing and brings
little stress to bear on the fuselage
attachment point.

Anti-icing of the wing leading edge

15 achieved with hot air circulation. The
wing is twisted 3 deg. root-to-tip to off-
set wingtip stalling.

Positioning the horizontal stabilizer
atop the vertical fin required special at-
tention to weight, and 100 1b. was
saved by using glass hber rather than
metal for the leading edge. General
Dynamics/Convair buwilt this unit, 1m-
bedding the anti-icing wiring within the
hber.

The horizontal stabilizer, with a
50-ft. span, is longer than the wing on
Lockheed’s JetStar executive aircraft.

Lockheed was able to incorporate
some features of the C-130 into the
C-141, including the a.c. electrical sys-
tem, boost power control for the ailer-
ons, the nose landing gear and certain

VERTICAL TAPE PRESENTATION on engine instruments gives data on exhaust pressure
ratio, rated rpm. of high- and low-pressure rotors, exhaust gas temperature and fuel flow.
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USAF/Lockheed C-141 StarLifter

Dimensions and Weights

-
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Designs... for NASA and Corps of Engineers

Apollo, Gemini, subsequent Manned Space programs — all will take their
launch, flight and recovery commands from the new multi-million-dollar
Integrated Mission Control Center in Houston. Conceptual studies, pre-
liminary design, detail design, construction planning — all were the
assignment of Kaiser Engineers. Today, KE is designing other aerospace
projects — including NASA's Space Propulsion Facility in Ohio — com-
bining the skills of professional engineers and experienced builders for
any phase of a project from design through construction, operation and
maintenance. KE proudly includes among its clients NASA, AEC, Army,
Navy, Air Force and aerospace industry firms.

K’AlSER architects/engineers and constructors

ENEINEEES OCakland 12, Califarnia,

Washington, D. C., Huntsville, Los Angelas, New York, Pittsburgh, Chicago

_'L_'_L__, (AL R
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Length...ocovecsnseene. 145 R. Maox. takeoff weight. ..... 316,500 Ib.
L 39.3 K. Max. landing weight..... . 257,500 Ib,
Wingspan.......cueun. 160 f1. Max. payloads:
Wingarea. . ........... 3,228 sq. . MIlBary . . .crascncnneans 70,000 Ib.
Wing sweep........... . 25 deg. Commercial......co00.. 96,000 Ib.
Performance
Mox. erulsw PR . i vt i it A S TR AR e A S e e 550 mph.
Long-range cruise spoed. ... ... .. . 00 eesi i s s a s e s 506 mph.
AIvErop SPt. . . .o ssaaisininnmsessasssecsidesstesirnriness 190-230 mphs
Rate of climb, sea lmrll ......................................... 3,400 fpm.
Military takeoff distance, mox. gross weight over 50-ft. obstacle. ... .. 5,300 .
i Military landing distance over 50-ft. obstacle. . . .. .............. ... 3,700 A.

. £3 g = ‘---I] Military max. range with 70,000-1b. paylead. . .. ... ... ...c0ievuvee.. 40163 stal. mi.

L TR 5 Military payload ot max. Fuel. . .. ... .o0oiieteeineianeeeanreennns 32,200 Ib.

I .h .;'"-"l- . _ I--- - | | Military range, max. fueland paylead . . . ........ ... iiiasns 6,244 stat. mi.
£ :!""ﬁ . [ d- ‘ I | ‘ - ‘ } ‘I|| MAHTary FErrY POIEIR. | o i oo v v bt fiem 5% 5 Bt b b e e w8 i 7,084 stat. mi.
RN R | - — < 1 FAA takeoff field langth, max. gross weight. ... .. ......coiiiinerann 6,000 fr.

-SIEE :-"4'.1::5: f; _ E )i __‘---'l ' ‘-- Hh FAA landing field length, max. gross weigh!?. .. .......... S e 6,550 fr.

::‘ ‘EH‘ -‘1!15’: | ' ? L Civil domestic range, 80,000-1b. payload. . .. .. ... innrrannnsy 3,573 stat. mi.
FEEEFEL 444 | ‘ ] ﬁ H[ | Civil demestic paylead, max. fuel. . ... ...... o A A — LN

ol af g ale i SR A el A *

A d 4o b 4 IJ-

Sl A 2 Ao s i o | . .

ik ""}J L *- ‘-I" Capacity Ratings

Cargo hold: Poersonnel:
Length (inc. ramp). ... B1 fL. Troops. . . coives - 154
Haight.... ... ........ 9.1 . Poratroops.......... e A
Width. . . ... ........ 10.25 ft. Litter patients, wlih B
Clear cube volume atendonts. .. .. ..0.4. a0
(inc.ramp)......... 7,357 cu. H. PR s s o e e ao o w
Palletized volume
{inc. ramp)......... 5,484 cu. f1. T P S A e St s 23,080 U. 5. gal.
No. of pallets. . . ..... 10
Loading opening:
Haight. . . .......... .18
Width. .. ...co00v044 10.25 ft.
| Height from ground. 50 in.
Powerplants: Four Pratt & Whitney TF33-P-7 turbofans, 21,000 Ib. thrust each.

fuselage structure. The fuselage diam-
cter 15 identical on both aircraft.

However, othcials are quick to insist
that the C-141 15 much more than
merely a jet-powered version of the
C-130. But it isn’t considered an as-
sault aircraft in the sense of the C-130.

“While the C-141 could operate
from what you would call moderately
nmimproved ficlds, it won't perform on
as rough a terrain as the C-130," one
Lockheed official said.

Three hyvdraulic systems are incorpo-
rated in the C-141, One is strictlv for
control svstem power. Another pro-
vides auxiliary power for the control
svstem and also supports the third hy-
draulic unit in powering the brakes,
spoilers, Aaps, rear doors and other util-
ity items.

Air intakes for the air conditioning
svstem are in the wing leading edge
near the root. Just below them, on
cither side of the fuselage, are the heat
exchanger ducts, and the outlets for
pressure release in event of a duct failure
in the air circulation svstem. Twenty-
cight blowout ducts are on the lower
lcading edge as a safeguard against
blockage of the de-icing air. Hot air for

de-icing is exhausted through vents un-
der the wing tip.

Air Force and the FAA had to com-
promise in calculating the C-141's per-
formance requirements. Each has dif-
ferent formulas for calibrating takeoff
distances, obstacle clearance require-
ments and engine-out operation. But
IHammond savs the C-141 should pose
no problems in mecting the criteria of
both parties.

Lockheed generally has been left
with a free hand i building the Star-
Lifter, Although Hammond's staff in-
cludes 40 engineers, they do no detailed
design work. But they must approve
Eu:nthmg Lockheed does to the air-
plane.

Lockheed was also left to set up its
own development organization on the
aircraft, but the Air Force did keep an
cve on the manpower-cost ratio.

Because of its close n::un]:u:mtu:ln with
the FAA, the Air Force can’t justihably
be saddled with complaints from poten-
tial commercial users about any feature
of the C-141, Hammond feels.

Principal C-141 subcontractors in-
clude:
® Rohr Corp., Chula Vista, Calif.—na-
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You provide the hole...drilled or
cored to normal production stand-
ards. Eliminate tapping operations
. . Tap-Lok will provide the threads.

The Tap-Lok insert, a bushing with
internal and external threads, forms
or culs mating threads as it 15 driven
into the hole. When fully seated, the
Tap-Lok insert anchors firmly iIn
place, ready for standard threaded
male fasteners,

TAP-LOK INSERTS PROVIDE:

® Resistance to loosening coused by
vibration
® Maximum pullout strength, limited

enly by the strength of the mate-
rial in which used

® Rapid, simple installation

Tap-Lok inseris are available in sev-
eral tyvpes, for use 1n soft metals and
plastics or high strength materials.
The standard tvpes include weight-
saving thin-walled inserts; chipless
thread forming inserts and sell-
lacking Nylok inserts. One of them
matches vour requirementis. Slotted
series is manufactured to MS-35914:
N series (Nylok) is manufactured
fo the requirements of N — 25027
(ASG). For complete data, send for

the new Tap-Lok catalog.

See our cotalogs in
Thomas Micro-Catalogs ond Sweel's

TAP-LOK

another fastener development from

GROOV-PIN CORPORATION

E 1153 Hendricks Causeway, Ridgefield, N. ). !
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One bold stroke Kills rejects

One stroke of our matching crimping tool termi-
nates inner conductor, outer braid and insulation
support of this COAXICON* BNC Connector . ..
simultaneously! Once and done and no rejects at
all! Never a reject. Never a faulty connection. Our
precisely engineered tool isolates every possibility
in less than ten seconds. Here's why. All three
points of termination must be perfectly aligned to
each crimping position or the tool will not function.
The patented ratchet control will not release until
the crimping dies have fully bottomed. And the
precisely controlled pressures built into the tool
create identical terminations time after time.

Compare this one stroke method to solder tech-
nigues. Compare it to multiple stroke crimping
methods. Point by point, the advantages of the
three-in-one, one stroke crimp are obvious. It's
faster. It's reliable. Reject loss is nil.

Want other features? Other advantages? Qur

COAXICON BNC Connector is fully intermatable
with comparable UG/U series connectors and

available In a wide range of RG/U cable sizes.
Connections are electrically stable. .. deliver
maximum discontinuity at 4,000 megacycles.
Voltage standing wave ratiois 1.12:1. Adapters are
available in all standard types—Right Angle, Tee
and Bulkhead—to meet all your design require-
ments.

And there are more!

Complete information, specifications, test data
...all these are available for our BNC Series and
other COAXICON Connectors for RF applications.
Write today.

o Trademar of AMP INCORPORATED

———————————————————————— '

I : |

: | IHDLISTHIAL=
: SALES

I INCORPORATED | pivision |

l Harrisburg, Pennsylvania [ _}

————————————————— = e

AMP products and eaginesring asvistance are availabiz through su:-:ﬂd-:r-r campanies b Apstralo
Cansda = England &« France =« Holiand = |laly o Japan = Mezco = Well Germany

G

SHORT COUPLING of the C-141 landing gear was made possible through mounting in
fuselage pods. Main gear trucks are 210 in. apart and 636 in. behind the nose gear.

celles, pvlons, thrust reversers: Riverside,
Cahf.—main landing gear door, gear
pods, wing-to-body panels, petal doors.
 General Dyvnamics/Convair, San Di-
CEO—eMmpennage.
e Bendix Products Aerospace Div,,
South Bend, Ind.—main landing gear;
Bendix  Echpse-Pioneer,  'T'eterboro,
N. J—automatic flight control svstem;
Bendix Pacihic Div., North IHollvwood
anti-skid system.

® Cleveland Ppeumatic Tool Co.,
Cleveland—nose landing gear, wing Hap
track.

® Avco Corp.,, Nashville—wing box
beam.

® Twin Industries Corp., Buffalo—wing
lcading and trailing edge panels.

® Brunswick Corp., Manon, Va.—nose
radome.

e Raymond Development, Huntington
Park, Calif.—Doppler radome.

® Shawnee Industries, Shawnee, Okla.—
aft pressure door, crew door, metal
emergency exit, wing tips and rear entry
doors.

e Bell  Acrosvstems,
plates, -

® Beech Aircraft, Wichita—wing flaps,
cmergency exils, nose gear door, ailerons
and wing spoilers.

e Kuman Aircraft Corp., Moosup,
Conn.—tail cone.

e Brooks & Perkins, Detroit—roller as-
sembly.

® Collins Radio Co., Cedar Rapids—
high-frequency antenna.

® Garrett Cormp., Phoenix and Los An-
geles—environmental svstem.,

® General Eleetric Co., Wavneshoro,
Va., Ene, Pa. and West Lynn, Mass.—
electrical power svstem.

e Jarry  Hyvdraulics, Montreal—wing
spoiler actuation svstem.

® Kelsey-Haves, Springheld, Ohio—fap
actuation svstem.

¢ Liquidometer Corp.,, Long Island
Citv, N, Y.—fluid guantity gaging svs-
tem.

® Pesco Products Div. of Borg-Wamer,
Bedford, Ohio—thrust reversers.

¢ PneumoDynamics, Kalamazoo, NMich.
—power boost svstem.

o Wilter Kidde & Co., Belleville, N. ],
—fire detection svstem.

® Western Gear Corp., Lvnwood, Calif.
—stabilizer, pitch trim actuator.

Buffalo — floor

CORP.

and our policy makers

‘‘Largely because of the influence of
Rand, the United States now has a
rationale for an interminable cold
war."" The fact is, Rand Corporation
IS our single most influential shaper
of cold war strategy. Don’'t miss Saul
Friedman's outspoken article on this
most controversial subject in the
september Atlantic. It's on sale now.

Allantic

KEEP HYDRAULIC SYSTEMS

CLEAN WITH

PORTA DE-CON

On-site cleaning of hydraulic fluids
with the mobile Porta De-Con*

cuts downtime, keeps all servo systems functioning at the
highest confidence level. Decontaminate as low as two microns
nominal, dehydrate to 25 ppm-when you want to, where vou
want to. Capacities from 5 to 30 gpm. Cleans practically all
fuels, solvents and fluids including MIL-H-5606, Skydrol,
Oronite. Porta De-Con quickly pays for itself in fluid saved,
and improved performance. Write or call today for specifications.

PORTA DE-CON users include Lockheed, USAF, Convair, Boring, IBM, U.5. Navy, American Brake Shoe, Bendix

—

FEASID Mag
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Swiss ELECTRO INSTRUMENTS

A Divizion af Pastushin Industries. Inc.
11307 Hindry Avenuve / Los Angeles 45, Calif. / Phone: (Area Code 213) 678-6274
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1933 target: vehicles on a highway

1963 target: vehicles in space

Thirty years ago, Westinghouse engi- planes approaching Pearl Harbor to track- mx.'.'FPE; 27, a long-range air defense ra-
neers in East Pittsburgh beamed radio ing vehicles in space. dar in the Air Furr“ 5 b,-fo system,
waves Trom the plant roof ang detected aystems in action foday include radars fjﬁn-‘.'"-._.: ng Westinghouse leadershipin
moving autos a block away. | hey didn’ for airborne and space missions, search radar research and development empha-
call it "radar” —the w ani hadn't been in- and weapon control, tactical and fixed sizes a unique capability for the tuture.
vented yet. air detense, shipborne and ground-based is a capability to be reckoned with In any
Radar development MNestinghouse acquisition and tracking. Typical of cur-  serious discussion of advanced radar sys-
has traveled many paths since 1933, De- rent projectis of '**c '-.-‘-.-'G_:!--'-fg_:"-:ul_l.a-_'- tems, VWrite to Westinghouse Electric

fense Center scientists have consistently Defense Canter are the ANISPG-59 ship-
::"-_r'll"'_"' I-I ]

pioneerad in advancing the qr[—fz'-;_'.r“ the hrj-_]r-J fire control radar for the Navy's Pennsylvania
TYPHON program and the land-baset it's Westingh

ke B m 175

8 Cjirs |
i - '\-I'\-ll"-' [ L} 1 1

=, I*Ea35iA

[ |

rooftop experiments to detecting enemy

We never forget how much you rely on Westinghouse

Corporation, P.O 33.-. 868, Pittsburgh 30,
Yo ;

PRODUCTION BRIEFING

Air Reduction Sales Co., New York
City, will bumild an 55-million, 1,000
ton-per-dav gaseous and liquid oxvgen,
nitrogen and argon plant in New Or-
leans, adjacent to National Aeronautics
and Space Administration’s Michoud
facility. The plant, to be located on the
mtracoastal waterwav, will transport
liquefied gases in specially  insulated
barges h{]t]l l]nnﬂ the waterw av and up
”iL‘ :"'uhhﬁ:n,u.li':p: I'-'..ncr,

Loral Electronics Corp., New York
Citv, has concluded an extensive cross
heensing  agreement  with Contraves
AG, Zurich, Switzerland. Loral has ex-
clusive U. S, nights to the Swiss firm's
naval hre control systems, missile tele-
metry svstems, and parallax computers.
Contrave has nghts to certain Loral
navigation, display, aerospace and elec-
tronic warfare equipment, in six Euro-
pean countrics,

Martin Co.’s Denver Div. has a
contract from NASA’s Launch Opera-
tions Center for a four-month studyv of
rescue and escape problems associated
with large space launching structures,
with LI]][}!]-.I:*-:IH on the Saturn launch
svatem.

Rocket Research Corp., Secattle,
Wash., has a 549,270 research contract
trom  Air Force Rocket  Propulsion
Laboratory, Edwards AFB, Calif., to
study hvpergolic ignition of gaseous
propellants,

Garrett Mfg. Ltd., Ontario, Canada,
has a development and production con-
tract from RCAF for 135 self-contained
coolng svstems for electronic packages
onboard the clectronic countenmeas-
ures (EECM) version of the CF-100 air-
craft. Coolant heat has to be dissi-
pated at a rate of 19,000 BTU /hr.

General Dynamics/Pomona has re-
ceived a S1.1-million follow-on contract
for R&D work on Army's  Mauler
waapons system.

Systems Ingineering Laboratories,
Inc., Ft. Lauderdale, Fla., has been
awarded a  $500,000 contract from
NASA's Lewis Research Center, Cleve-
land, Ohio, for design, construction,
and installation of a digital data svstem
at NASA’s Plum Brook Station, near
Sandusky, Ohio. The system will be
used to obtain data from over 400
pomnts at a rate of 30,000 measure-
ments per second, primarily in connec-
tion with the Centaur program.

Bell Aerosystems Co., Buffalo, N. Y.,
has a follow-on contract for over S1 mil-

hon from NASA's Lewis Research Cen-

ter for production of reaction control
systems for the Centaur upper stage
vehicle,

American Petrolenm Institute esti-
mates a Mach 3 supersonic transport
will bum fuel at about 14,000 gal. hr.
Todav's jets burn 3 billion gal. an-
t]lll:”"- the Institute savs, and I:n 1970
the consumption is expected to reach
4.5 billion gal. 88§Ts should create a
demand for another 2.9 billion gallons
.Lnnn;l]lj.'. exclusive of subsonic i::l‘h and
military aircraft bv 1975

H. C. Smuth Construction Co., Los
Angeles, will install communication an-
tennas and the missile suspension equip-
ment i the underground launching
silos in the fourth wing of Minuteman
ICBMs, under a 51. -nnl]mn contract
from Boeing Co. The work will be at
sites near Whiteman AFB, Mo.

Ceneral Dynamics/Pomona has re-
ceived a ‘5]'*':”'3{]!_![] Armyv contract for
study of a periodically elevated radar
svstem for battlefeld surnvaillance.
{umrrun also has received a 50,000

Force contract for evaluation and
Itimnnmlld.mtm of techniques and
equpment relating to design of an air-
launched rocketsonde to sense temper-
ature, humidity, pressure and density
at ligh altitudes.

French government has bought a
Fairchild  Stratos  Electronic  Svstems
Lhv, AFT (automatic picture transmis-
51011 ) .i;[mmd station for use with the
Tiros § weather satellite this fall. The
station will be mstalled at Lannion,
Brittanv.,

Honevwell will transfer its manufac
turing operations at Fall River, Mass.,
to its Industrial Products Group in
Philadelphia. The Fall River facility

manufactures industrial instruments.

Sylvania Electric Produets, Inc., \West
Roxbury, Mass., will operate and main-
tain two underground communications
networks  totaling 600 mi. for Air
Force's Titan ICBM program under a
540,000 contract. Work will be per-
tormed at Schilling AFB, Salina, Kan.,
and Warren AFB, Chevenne, Who.

:\t!antic Research Corp., Alexandria,
has a 52.5-million Air Force con-
tr.:lf_t for an exploratory development
program to demonstrate advanced tech-
nology in a very high performance solid
rocket motor. letnct includes de-
sign, fabrication, and static test of ex-
perimental motors and delivery of two
flight weight motors to Air Force. Pro-
totvpes will be delivered within 20
months.
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LEWIS
RESISTANGCE
TYPE
TEMPERATURE

SENSORS
—m

“Aircraft Quality”

' Temperature Sensors
now available for
Industrial Use.

Where environmental
conditions require su-
perior resistance to vi-
bration, shock and work-
ing pressures to as much
as 3500 p. s. i. g. while
constant accuracy is a
must, specify Lewis
bulbs.

Many types are hermeti-
cally sealed and provided
with AND 10066-12 S-3P
receptacles for positive
electrical connection,
others have flexible lead
connections with AN5539
terminals.

several models available
in UNF or IPS mount-
ing threads; others are
flange mounted or have
spring-loaded tip-sensi-
tive stems for special
applications.

Write us for an engineering review
of your application,

THE LEWIS ENGINEERING company
N AUGATUCK, CONNECTICUT
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WIRE GRID HIGH FREQUEHET Luncherg lens antenna hemg built by TRG- Wﬂst at Molokai Island, Hawaii, for the l"edcra] Aviation
Agency is expected to lead to improved HF air-to-ground communications and large savings in land area required by ground antenna sys-
tems. Ring truss, which supports double wire grids of the lens, is assembled on the ground before being hoisted onto vertical poles.

FAA, Military Evaluate HF Grid Antenna

By Barry Miller

Menlo Park, Calif.—An unusual an-
tenna concept which 15 expected to
make possible high-performance high
frequency (HF) communications from a
single ground antenna simultaneously to
widely divergent aircraft or ground sta-
tions soon may be evaluated jointly by
the Federal Aviation Agency and the
three armed services.

The new antenna, known as a wire
grid lens antenna, occupies no more
land area than i1s now required by a
single large HIY rthombic antenna trans-
mitting and receiving in one direction
only,

A giant antenna ::mhmlnug the an-
tenna ¢ concept, which is a high- frequency

derivation of the Luneburg lens princi-
ple, is nearing completion on the island
of Molokai in the Hawaiian Islands. It
was designed and constructed for the
FAA by TRG-West, a division of TRG,
Inc., located here.

When it 15 completed and put into
operation, the antenna 15 expected to
provide for point-to-point HIY communi-
cations with aircraft or ground stations
on the routes from Molokar to San
Francisco, Anchorage, Tokvo, Wake
Island, Svdnev, Nandi and Canton
[slands and Samoa. At present, over-
the-water air-to-ground communications
from commercial airliners are accom-
plished by HF, at least partially explain-
ing FAA's approximately $400,000 sup-
port for the wire grid lens antenna
development at Molokai.

The wire grid antenna constitutes an
application in the HF range of an
optical technique invented fifteen vears
ago by the late Dr, R, K. Lunuhurg,

80

Brown Umiversity optics professor, He

proposed a lens made of a material the
index of refraction of which varies para-
bolically from /2 at its center to unity
at its perimeter. This lens, the so-called
Luneburg lens, has the unusual property
that it can focus ]:-.1r.1ll-'.,1 ravs incident

upon it from one direction to a point
on its far side diametneally opposite the
point of incidence. A spherical Lune-
burg lens is in focus for rays from any
direction, a disk shaped lens for rays

coming from all directions in the plane
of the disk.

el T . ﬁ-ﬂ"ﬂ "4*‘ __ o

WEIGHTS ARE ATTACHED to wires of the horn surface strung over the ring truss to
create proper tension before the wires are attached to the upper truss ring. Area between
truss and outer perimeter of poles is bridged by wires comprising horn upper surface.
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In the years since Luneburg’s work,
his 1deas were extrapolated down into
the radio frequencies, particularly micro-
wave or ultra high frequency (UHF).
The Nike Zeus acquisition radar (AW
Apr. 17, 1961, p. 75) emplovs a spheri-
cal Luneburg lens.

Additional feeds placed at different
points around the penipheryv of the lens
where beams will focus make 1t possible
to transmit or receive in as manv direc-
tions as there are feeds. Movement of
the feed around the lens effectively

teers the beam. _

Thus, many beams can be generated
m many directions from the same an-
tenna at the same time. This is the basis
for anticipating that the single HTF an-
tenna at Molokai, using a variation on
this idea, will save ground compared to
i large conventional rhombic antenna.

In earlier apphications of the Lune-
burg lens concept to radio frequencies,
the desired variations i refractive prop-
erties of the lens were achieved by the
use of an expanded dielectric foam, The
refractive index of the lens is varied by
carcful control of the densitv of the
foamed dielectric or metallic shivers or
hlaments imbedded in the dielectne.
The latter is the procedure emploved in
the Zcus radars,

Lower Frequencies

FFor the larger antennas that would
be necessary for operation at lower fre-
quenceies, such as HIY, foamed dielectric
i the required large sizes is impractical.
To apply the technique to these lower
frequencies, TRG-West designed an
antenna in which a pair of wire gnds,
onc above the other, replaces the
toamed dielectriec,. Variations in the
spacing between the two grids account
tor the necessary parabolic variations
in the effective index of refraction.

Working from this wire grid lens
concept, TRG engineers last month
were completing for FAA an 850-ft.
antenna installatbion on Moloka:, FAA's
twotold interest in this antenna. ac-
cording to G. Victor Rodgers, agency
project manager, 15 to:

e Improve HF communications.
e Reduce the size of the area needed for
HF antennas.

At present, a separate rhombic an-
tenna is necessary for HIY communica-
tions in each direction. One wire grid
lens antenna, occupyving a land arca
roughly equal to that needed bv a rhom-
bic, could have an almost limitless num-
|:If.1‘ of feeds. Every additional feed on
the lens antenna effectively replaces one
rhombic antenna.

A practical limit to the number of
feeds which could be used would be
about 36, sufficient for complete azi-
muth coverage, according to Robert L.
Tanner, 'IF-.G vice president. The first
wire grid lens antenna installation at
Moloka: will have only seven feeds to

link the seven cited locations, Tanner
5aYs.

Two such wire grid lens antennas, the
second one to make diversity recephion
possible, could make unnecessary much
of the land area of the FAA’s antenna
farm, Rodgers points out,

Although Rodgers was not specific
about relative costs of a single wire
grid lens antenna with multiple feeds,
compared to an equivalent number of
rhombics, he did indicate that should
the forthcoming evaluation confirm an-
ticipated antenna performance, he ex-
pects economies with this syvstem. As
a rough measure of what this mayv
mean, lanner estimates the wire grid
lens antenna with ten feeds will be less
costly than ten rhombics, and this ex-
cludes real estate costs, which would
favor the wire grid even more.

Every feed in the lens antenna pro-
vides a narrow, high-gain, low side-
lobe beam pattern in the direction op-
posite from it. With multiple feeds,
one lens behaves as many single an-
tennas pomted in as manv directions.
The side-lobe levels will be lower, Tan-
ner savs, than those generated by a
rhombic. Tests conducted by TRG-
West on a special scale model of the
wire grid lens antenna support this.
First side-lobe levels of patterns shown
to AviaTion WEeek & Space TEecH-
vorocy were about 20 db, down from
the main beam, the average side-lobe
level about 25 db. below. The main
beam, at the 3-db. points, is about 5
deg. wide. Twypically, the side lobes of
conventional  rhombic antennas are
onlv 6 db. down from the main beam,
which is on the order of 25 to 30 deg.
wide. Performance of the Molokai an-

tenna probably will not match that of
the TRG model, but it should be bet-
ter than the rhombic’s, according to
Tanner.

The bandwidth of the lens antenna
15 broad (10:1), spanning the entire HF
range (3 to 30 mc.). A rhombic an-
tenna, Tanner points out, performs over
onlv a 2 or 2.5:1 bandwidth.

Joint Evaluation

In view of the interest expressed by
the mulitary services since the start of
the program a vear ago, FAA is now at-
tempting to arrange a jomnt evaluabion
of the Molokai antenna with the Army,
Navy and Air FForee. A second antenna
Sy stem of this tvpe, but onlv about half
as large, and to be used for direction
inding, is being built by TRG for the
Air Force at Rome Air Development
Center.

Conceivably, one reason for military
interest in the wire grid lens antenna
would be its use for monitoring all HF
communications, a possibility TRG de-
clined to comment on.

As idicated in accompanying draw-
mgs (see below), the wire grid lens an-
tenna, as constructed at 11:]]:]]-.11 con-
sists of a 600-ft.-dia. circular lens com-
posed of two circular wire gnds sus-
pended one above the other. At the
center of the lens the spacing between
the gnids is small (7 or 8 in.) with
respect to the gnd or mesh size (5 ft.),
while at the edges the spacing grows
large (12 ft.) compared with the mesh
5176,

Concentric with the lens is a diverg-
ing wire grid radial line hom which
boosts the over-all dimensions of the
lens antenna to 850 ft. The presence

:UF‘F’EH HORN PANEL

LOWER HORN
PANEL

LOWER LENS GRID
UPPER LENS GRID

” IMPREGNATED
: /_ wooD STRUTS

RECEIVER BUILDING —= i

ENLARGED SECTION of wire grid Luneburg lens high frequency antenna provides insight
in the layout of wire grids of lens and hnrn, With multiple feeds, the single antenna can
generate beams in many directions simultaneously, unlike a conventional rhombic HF
antenna, which is used for communications in one direction.
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Despite the tremendous speed and raven-
ous appetite of today's most advanced
computers, scientists at Lockheed Mis-
siles & Space Company's Computer Re-
search Laboratories feel that there is room
for a great deal ofimprovement. They have
dedicated themselves to the discovery and
development of waystoincreasethe speed
and reliability of computers while simpli-
fying their operation.

Though today's computer circuits are
capable of operating at speeds measured
in tens of nanoseconds, the useful com-
putation rate is far slower. One of the
roadblocks hindering speed is the need
for the computer to wait for the carryovers
from one column of figures to catch up
with the main calculation. A possible an-

LOOK AT LOCKHEED 'V DIGITAL

swertothis problem is modular arithmetic,

which avoids carryover. Based on the an-

cient Chinese Remainder Theorem, this
concept is being re-examined at Lockheed
for potential computer applications.

Lockheed's Computer Research Labo-
ratories are studying a very broad group of
related computer research areas, and the
company can boast that an unusual num-
ber of its specialists are at the very fore-
front of their specific fields.

Among the major areas of research
being undertaken at this time are basic
physical phenomena, such as phonons;
quantum mechanics; switching theory,
residue arithmetic (number system re-
search); threshold logic and pattern
recognition and logic design techniques.

LOOK AT LOCKHEED...A5S A CAREER
Consider Lockheed’s leadership in space
technology. Evaluate its accomplishments
—such as the Polaris missile, the Agena
vehicle's superb record of space mis-
sions. Examineits outstanding advantages
—location, advancement policies, creative
climate, opportunity for recognition.
Then write for a brochure that gives you
a more complete Look at Lockheed.
Address: Research & Development Staff,
Dept. M-48D, P.O.Box 504, Sunnyvale,
California. Lockheed is an equal oppor-
tunity employer.
SCIENTISTS & ENGINEERS: In addition
to positions relating to computer research,
such as logical design specialists and
mathematicians, otherimportantopenings
exist for specialistsin: Trajectory analysis
« Inertial guidance « Electromagnetics »
Orbit thermodynamics - Gas dynamics -
Chemical & nuclear propulsion = Systems
engineering « Electronic engineering »
Communications & optics research

LOCKHEED

MISSILES & SPACE COMPANY

R B T P o T T o Tl ol o om QT pad g ol B S T o e P Y

Sunnyvale, Palo Alto, Van Nuys, Santa Cruz,
Santa Maria, California » Cape Canaveral,
Florida = Huntsville, Alabama = Hawaii

TECHNIQUES:

F -h-:..l =-_'--" o

Basic research toward simpler, faster, more reliable computers

LT Y247 N

82

Width of Approximate | Elevation=Angle(s) Approximate
Frequency Numinated 3-db. Azimuth Elevation of Where Vertical Gain Over
mec, Horizontal Beamwidth Beam Maximum Radiation Pattern Isotropic
Aperture—(ft.) (deg.) Above Horizon Decreases by 3-db. at Beam
(deg.) (deg.) Maximum—db,
3 &00 38 10 = 5-49 13
& 600 19 10 =5-335 17
10 &00 11.2 10 = 5-30 21
20 600-300 5.6-11.2 10 =5-25 24-21
25 600-240 4.5-11.9 | 10 ~5-25 24 .5-2]
30 &500-200 3.7-11.2 10 =5-25 26-21

GAIN AND BEAMWIDTHS are shown for a 600-ft, dia. \'{'rtic:lli}' lml';lri.?.r:d wire gli{l lens antenna with a 90-£t. high horn.

of the horn increases the vertical aper-
ture¢ of the lens, thereby reducing its
vertical beamwadth.

The gnd wires are suspended from
wooden  supports, much hke utility
poles, arranged 1n concentric nings at
the perimeters of the hormm and lens
and within the lens. The grid wires
of the lens are supported by circulas
extruded aluminum rings forming the
upper and lower chords of a circular
compression truss which is fastened 18
ft. above ground to brackets bolted to
the poles. Diagonal members of the
truss are made of impregnated wood.

Construction Procedure

In constructing the antenna, the
poles were first installed, followed by
the assembly on the ﬂmund of the ring
truss. Wires were HTTE!H” im the top
and bottom chords of the truss and
ticd in the form of the grid network.
Diclectric spacers were then placed be-
tween the two grids to maintain their
separation in the event that the wires
expand or contract with changes in
temperature, At this point the lens

was complete and was lifted into posi-
tion above the ground by hoists at-
tached to the mner ring (lens) poles
and fastened to these poles,

!i-';_ :

The horn was made by thr.n::a':dmf-
cables between the tops of the 25 poles
in the outer ring :}} poles and then
draping 21 wires at 3-ft. intervals from
cach cable to the truss structure, Other
wires were stretched from cables con-
nected between the same poles only
7 ft. above the ground to the lower
ring of the truss. The wires forming
the hom surface were stretched to
proper tension over the truss by at-
taching 50-1b, cement buckets to each,
marking them and finally securing them
to the tnp or bottom ring of the truss.

Traveling wave feeds will be situated
on the PL‘IiP]'IL‘:I'}' of the lens so beams
can be generated in the desired direc-
tions. 'The present antenna was built
as a receiving antenna, but it could
serve equally as well as a transmitting
site were this desired,

Tanner stresses that the techniques
cmploved in building the Molokai an-
tenna are not necessarily those TRG
would use for future installations, im-
plving that the company plans simpler,
less expensive methods of constructing
later wire grid lens antennas.

As in the regular Luncburg lens, the
mdex of refraction for a wave propa-
gating between the gnds 15 1.41 at the
center of the lens, where i this case,

- o -1-_-.-.--‘
]

SIMPLIFIED MODEL of a wire grid Luncburg lens antenna used by TRG-West in experi-
mentally determining from suitable scaling laws that at HF the wire grid lens antenna
would generate high-gain, low side-lobe beams. Scale model measures 5 ft. in diameter.
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spacing bebtween the gnds 15 small com-
pared to mesh size. At the edge of the
lens, where the spacing between the
grids of the lens is larger, the equiva-
lent index of refraction is unity.

Grid Characteristics

The pair of grid wires exhibats the
charactenstic of a parabolicallvvary-
ing index, changing from 1.41 to unity,
as  would an |J|}l|£.l|. Lunchurg lens.
The reason for unity index is that the
grids behave as metal sheets when the
mesh size 1s small compared to the
wavelength and the grid-to-grid spac-
mg 15 large with respect to mesh size.
Under this condition, the region be-
tween parallel grids supports a quasi
transverse-clectromagnetic mode (TN
wiave propagating  with  velocity  ap-
proaching the speed of hght. The pair
of grids thus has an equivalent index
of refraction of unity.

When spacing between gnds 15 small
compared with mesh size, as it 15 at
the center of the lens, the grids be-
have as a network of interconnected
open wire transnssion lines providing
an effective index of refraction of 1.41.

Operation of the wire gnd lens an-
tenna may be illustrated by reference
to the plan view drawing (sec p. 53) of
the lens showing rav I}l“]'- and the
far zone 'melﬂl attern.  Radiation

generated by a single feed on the per-
|1:|h{:n of the lens mH tollow the indi-

cated paths. It will cmerge from the
hom at the far side of the lens and
be radiated into space. The wave
would have a uniform phase front over
a length equivalent to the diameter of
the lens.

Maximum beam intensity would be
along the radial extending from the
feed through the center of the lens.
Should the feed be outside the lens a

stmilar tvpe of ]JEI'fﬂrlll:,ill'll:‘f_' would he

Fuﬁﬁi_hil: by modifying the index of re-
raction.

Gain and beamwidths of a 600-ft.
dia. vertically polarized wire grid lens
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— wire grids of an § ft, dia. radial horn.
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To meet the information challenge created by the interna-
tuonil character of aviation, AVIATION WEEK & SPACL
TECHNOLOGY publishes each vear an issue devoted 1o
international air transport progress. This issue is received
with such enthusiastic response that it will again be greatly
expanded to provide the most comprehensive analysis and
forecast of the air transport industry and its technical
developments.

Publishing date 15 October 7. 1963, tmed to comcide with
the annual general mecting of the International Air Trans-
port Association (IATA ) in Rome, Copies of the issue will
be flown to Rome for distribution at the opening plenary
session o airhine presidents. IATA delegates and other
world aviation leaders.

[ssue theme will be the current problems in international air
transport including bilateral agreements; rates and tariffs;
flight equipment; passenger, mail and cargo traflic; air traflic
control; the capacity issue; exchange of international routes.
Other subjects essential to a full analysis of the airline indus-
try world will be stressed including trends in supersonic
transport development; military transport operation; survey
of Russian and Communist Bloc wirline activity: impact ot
U.S. international transport policy on world pohitical and
industrial relations,

Feature treatment will be given o trends and projected fu-
ture prospects for trattic growth and development of thght
equipment in all major world markets, North and South
America, Atlantic, Pacific. Europe. Africa. Maiddle and Far
East, Amply illustrated, it will also contain specally pre-
parced charts and graphs to show growth and forecast trends.,

This impressive list of topics slated tor coverage will involve

October 7, 1963 :",:.,'

FLAN VIEW DRAWING of wire grid lens
antenna indicates rav paths for a single feed
an the lens perimeter.  Radiation will be
generated from the horn on the side directly
apposite the feed, Additional feeds around
the perimeter can generate or receive sepa-
nite beams in direction that is opposite the
respective feeds.

antenna with a 90-ft. high horn over the
decade of HE frequencies are tabulated
in the table on p. 83. The smallest azi-
muth beamwidths shown for the higher
range of frequencies are for full illumi-
nation of the hornizontal aperture.
Larger beamwidths are obtained when
only a portion of the honizontal aperture
s illuminated.

In the horizontal plane, half-power
beamwidths when the lens s illumi-
nated by a sine wave across its full di-
ameter can be expressed in degrees as a
constant (677) divided by the product
of frequency in megzacveles and lens di-
ameter i hundreds of feet. Typically,
for the 600-ft. lens. the beamwidth s
11.2 deg. at 10 me.

The wire grid lens antenna can oper-

ate over the full HIY band providing nar-

row beam patterms because the lens in-
dex of refraction, and consequent focus-
mg properties, are im,’lcpr_-miunt of fre-

panded and further refined by him and
a colleague, Mogens Andreasen, since
founding TRG-West in  late 1961,
TRG-West now has a permanent staft
of about 30 doing R&D and construc-
tion of this and rclated projects.

AEC is First Customer
For Control Data 6600

Chippewa Falls, Wisc. — Control
Data Corp. will deliver the hrst produc-
tion maodel of its new 6600 computer
to the Atomic Energy Commission’s
Lawrence Radiation Laboratories, Liver-
more, Calif. in the spring of 1964.

Cost of the machine, including a
central processor, display console and
kevboard, dise  fhles, magnetic  tapes,
printers, central memory and ten pe-
ripheral and control processors is over
57 million, with monthlv leasing costs
of $150-175,000.

The Model 6600 general purpose
computer will be used at Livermore for
the solution of three-dimensional hydro-
tdhnamic  equations and simulation
stucics.,

According to Control Data, the com-
plex caleulations associated with me-
teorology, weather prediction and other
scientific ]}F{'}}}lt_']l}'- arc the main arcas
im which the 6600 was designed to
function.

Concurrent multiprogramming of the
6600 15 possible using 11 independent
computers internal to the machine. It
will take 20 microsec. to switch over
from one program to another, according
to Control Data.

The random access central memory
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the world-wide editorial stalt of AVIATION WEEK & i i | randc | ral | D c3sagn sousw
SPACE TECHNOLOGY. Timeliness of the issue dute cou- quency. This condition will be true as  stores 131,072 60-bit words in 32 banks 8 RERend [, "G

: o e . | G long as the mesh size does not exceed  of 4,096 words each. B, ~2f0gs350s 3

pled with AVIATION WEEK's reputation as the authorita- 0.15 wavelength. Hence, at the ox- The read/write major cvele time is 1 LS e 55;‘3 * ~9

tive, respected voice of international aviation promise 1o treme end of the HF band (30 me. or  microsee. The average instruction exe- 5;352315:535%!55%;“;

make it the most important advertising opportunity of the 10 meters) the mesh size cannot exceed  cution time is two major cvcles with a Rt ?ﬁgﬁngﬁ‘::?
vear for vour equipment. products and service to the air- 1.5 meters, or 5 ft. | o minimum time of (.5 microsec. possible o5 E?“géigi_’w’-gg;agm;

i Tdsnttfv umie fole i div transnatt at-a time whet ats To check out its _L‘;llt‘ul.'_ttmm, TRG  provided that there is no central mem- & o5 8E2 g ENTSER

o Tl e s t E bt and tested a 5-ft. dia. vertically-  ornv bank conflict. = gS3ETBESE3TRTo

- i e : e ' A 1A . . p . m WESma e VMEwgBigas

tention will be focused on major industry issues. - : polarized scale model of the wire grid The disc hling system stores 500 mil- = 33520 SBw iy S0z

lens over the frequency band from 750 lion bits, a el FEELESE

® & to 2,250 mec. The model lens was a sin- Power consumption for the 6600 s ° T LU IR :gg'""_ﬂ:': g

(I _ gle grid mounted over an aluminum 24 kw. or 6 kw. for each of four logic Egﬁiﬁgg:g.ﬁﬁ;;

VIu Ion ee y 1 cround plane, providing the same elec-  module wings. SFgED a: =3 EEE 2 .

s Ty LTI trical properties as the double grid lens Heat generated by the logic modules EEEﬂ e -E.?‘EE:-:EE EFE

& Spﬂte rEt,Il'l ﬂ’ﬁg)’ @I at a lower f}lh!‘t{l.‘:ll'yr]ll expense in small  1s dissipated by a circulating freon cool- 5§ E;EE 8e’ Fg g.‘g"@

model form. Similarly, to kecp costs  ing svstem, RE Ze22ai &3334
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Engineers and Scientists

Join this Newest

Expansion in Our .

¥

DESIGN

for

PEACE

Join us here where there is a fu-
ture for you second to none. Here
our projects include Rockets . . .
MNuclear Products . . . Nuclear
Research . . . Avionics Research

. Operations Research . . .
Cryogenics Research . . . Systems
Research . . . Mathematical Re-
search . . . Material Sciences Re-
search . . . and scores more inte-
resting long-range projects, as well
as the production of Giant C-141
jet transports . . . Intercontinental
C-130 turbo-prop transports . . .
JetStar passenger craft . . . and
“Hummingbird” type VTOL air-
craft,

.1’.'
." -

i
| |
1
-

-
!

-
— =
e
» L
n
— y i
T -
L}
-
4

President W. A. Pulver and Dr. J. F. Sutton, Director of Re-
search at the Lockheed-Georgia Company, examine a scale
model of the new 45-acre Research Center scheduled for oc-
cupancy by mid-year 1964,

Openines in the fields of: Aircraft Structures { Basic Loads, Strength Analysis,
Faticue Analysis) ... Flutter and Vibration. .. Sound and Vibration...
Aircraft Research Engineering . .. Flight Test Engineering . . . Aerodynamics
. . + Operations Research.

Send complete resumé, in confidence, to: Thomas 1. Thrasher, Professional
Employment Manager, Lockheed-Georgia Company, 834 West Peachtree
Street, Atlanta 8, Georgia, Dept. HH-75.

Lockheed-Georgia Company

A Division of Lockheed Aircraft Corporation

An equal opportunity emplover

Hybrid Microcircuit

High-density  hybrid microcircnit, a  half
shift register containing 24 transistors and
metal thin-hlm resistors with total resistance
of more than one megohm, is fabricated on
silicon wafer measuring only 80 mils square
—0.08 x 0.08 in. The device, fabricated by
CBS Laboratories Div, of Columbia Broad-
casting System, Inc., has electrically isolated
transistors with beta values as high as 100
at collector current level of 1 microampere,
a collector capacitance of 5 picofarads at
zero bias and operates at power level of 1.5
microwatts per transistor. The device is
protected by a silicon dioxide layer.

ﬁm_j_
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» Military/Space Systems Swinging to
Microcircuits—Growing number of new
military and aerospace avionic svstems,
as well as equipments planned for retro-
itting into existing svstems, are eox-
pected to use semiconductor microcir-
cuits for reasons of their potential relia-
bility, small size or low power consump-
tion, Among these svstems are the
Navy's Phoenix air-to-air missile svstem,
the guidance svstems of the Air Force's
Titan 3 space booster and the Armv’s
Pershing missile. Previously, similar ef-
forts were reported (AMW Jan. 14,
53) on improved Minuteman, Polaris
and Apollo guidance computers and on
many future naval airborne and ship-
based svstems,

> Radiation Sells Subsidiarv—Radiation,
Inc., has sold its whollv-owned subsidi-
arv, Radiation at Stanford (formerly
Levinthal Electronics), to Energy Svs-
tems, inc., a new company, the prin-
cipals of which are the former operating
executives of Radiation at Stanford.
Financing was arranged through Elec-
tronics Capital Corp.

» Xerox Corp. Acquisition—Xerox Corp.
has purchased the assets of Electro-Op-
tical Systems, Pasadena, Calif,, research
and development company. The present

management of Electro-Optical  will
conbinue.

> Microcirenit Sales Growth Charted—
IFactory sales of semiconductor micro-
circuits for the frst quarter of 1963
stood at 64,475 units for a dollar vol-
ume of $2,269,510, according to figures
compiled by Electronic Industries Assn.
This is the first quarter for which unit
and dollar sales of microcircuits were re-
sorted by EIA, although it did estimate
%;wh:rj.' sales for the entire 12-month
period last vear at $5,7582,319, suggest-
ing that sales are sharply increasing.
The association did not report unit sales
for 1962 in line with a policy not to do
so where one company accounts for
over 50% of the total. All figures in-
clude value of government research, de-
velopment, test and evaluation con-
tracts that require delivery of devices.

» Litton Developing Multiple Microcir-
cuit Sources—To avoid sourcing difficul-
ties it might otherwise encounter during
a fabrication program, Litton Svstems
has initiated a program involving seven
potential sources of semiconductor mi-
crocircuits for the Phoenix air-to-air mis-
sile computer and display svstems. The
seven, Fairchild, Motorola, Svlvania,
Pacihe Semiconductors, General Elec-
tric, Transitron and Philco, were given
small development contracts to fabri-
cate in microcircuit form a Litton-de-
signed logic element. In this manner
Litton hopes to encourage the avail-
ability of multiple sources once the
computer system goes into full produc-
tiomn,

Multi-Use Computer

New York=Radio Corp. of America
has introduced here what it calls an “all-
purpose’” digital computer system, Model
3301, which is said to function effec-
tively as a scientific computer, business
data processor, real-time management
comtrol or high-speed data communica-
tions processor, depending on the fune-
tional modules selected. |

Features inclode a  micromagnetic
“scratch-pad” memory with 50 four-
character locations operating on a 250-

| time of 1.75 microsec. A large-capacity
| disc file can be added to provide storage

nanosec. split eycle. Core memory, ac-
commodating up to 160,000 characters,
depending on units ordered, has a cycle

for up to 88 million characters with an
average access time of 100 millisec. I

For scientific use, addition of a high-
| speed  arithmetic unit permits floating
| point additions in 10 microsec., multipli-
cation in 38 microsee. In data communi-
cation use, the system could utilize six
voice-grade channels equipped with dig-
tal subsets to handle data at 2,400-bit- I

per-sec. rates.
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How high is §
your goal 2

Ours are out of sight—in
the labyrinth of space,
But your opportunities
are a tangible reality, here
and now at North Ameri-
can's Space and Informa=
tion Systems Division.

STRUCTURAL LOADS

The Structural Loads Analysis
Group conducts studies leading
to definition of the complete
Spacecraft load spectrum
including pre-launch, lift-off,
boost, landing (land or water),
and recovery. Calculations will
be made for the complete boost
vehicle — payload combination,
including elastic effects, control
system operation, and atmos-
pheric conditions to insure that
all dynamic load-producing
situations are treated.’

CRITERIA

The Struetural Criteria Group
will determine initial structural
design criteria from Spacecraft
functional groups and NASA.
The Criteria Group will con-
side. ground conditions, atmos-
pheric and space flight, abort,
re-entry, land and water land-
ing, and recovery operations.

METHODS

The Structural Methods Group
tasks will include: Structural
Development Analysis; Analy-
sis Methods; Digital Programs;
Meteoroid Shielding Analysis,

Interested? Please Contact:
MR. A. J. MUMBLO
ENGINEERING AND SCIENTIFIC
EMPLOYMENT
12214 LAKEWOOD BLVD.
DOWNEY, CALIFORNIA

All quallfied applicants will recalve

consideration for eamploymeant without
regard to race, creed, color, or national

arigin,

SPACE AND INFORMATION

SYSTEMS DIVISION

NORTH AMERICAN AVIATION
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Continuing expansion of
many Martin Denver Fro-
prams and the company's
current activities as systems
integralion contractor  for
the TITAN Ill...make new
opemings and new oppor-
tunities available for gqual-
fied, experienced engineers
and scientists in the follow-
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We are prime contractor for the first stage of the USAF /Ltid-‘f J NG | ing —and related — field
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How high is
your goual ?

Ours are out of sight—in
the labyrinth of space.
But your opportunities
are a tangible reality,
here and now at North
American's Space and
Information Systems
Division. Trained, crea-
tive engineering minds, attuned
to the research, development
and production of manned
spacecraft, large booster sys-
tems, inflatable winged recovery
systems and missile weapon sys-
tems, will find fertile fields to
grow in at S&ID,

MICROWAVE ENGINEERING

A PhD, MS or BS in EE or
Physics with a minimum of 5
years experience...including ot
least 2 recentl yvears in any of
the following areas:

Radar Cross Section Studies
Backscattering Testing
Radar Systems Design
Radar Echo Area Reduction
Microwave Testing
Vulnerability Analysis

These positions will involve
theoretical and experimental in-
vestigation i radar absorptive
materials development and
application.

MATERIALS RESEARCH

A PhD, MS or BS in Chemical
Engineering or Physics with
recent experience in plastics or
ferrite research. Applications 1n
the area of radar absorptive
materials. An understanding of
wave propagation is extremely
desirable though not mandatory.

Interasted? Please Contact:

MR.A. JMONAHAN
ENGINEERING AND
SCIENTIFIC EMPLOYMENT
2000 NORTH MEMORIAL DRIVE
P.O. BOX B3I0B
TULSA 15, OKLAHOMA

All gqualitied applicants will receive
consideration for amploymant withou{
ragard o race, creed, coior, or national
origin,

SPACE AND INFORMATION
SYSTEMS DIVISION

NORTH AMERICAN AVIATION A

an officer of a charltable corporation which
owns 22,936 shares of common stock, Mr.
Marrin ig one of the trostees, With no
beneficial interest, of two trusts which own
an agereginte of 280,964 shares of common
stock and 2,413 shares of preferred stock)
gtock owned by Mrs. E. F, Kaizer as
follows: 43,840 sharez of common stock,
halds 5,295 shares of common Stock as
custodian for minor children and 75 ghares
of common =2tock @8 trustes for minor
children, 1,872,674 shares of common stock
held in triust (in addition, E. F. Kalser s a
trustee for the H. J. Kalser Trust, details
of which are piven below): (H. J. Kniser
Tru=t: until his death in 1961, H. J Kalser,
Jr., was benefleiary of a trust holding 3,941,-
742 shares of commmon stock of the corpora-
tion. After payvment of taxes, expenses, obli-
gationg, and costs from the estate, the
remainder of this trust I to be trans-
ferred by the trustees, H, J. Kaizer, E. ..
Kaiser, E, E. Trefethen, P. 8. Marrin, and
W. Marks, to the trustees for the H. =K.
Family Foundation—ses next item): (H. J.
kKaiser Family Foundation, charitable trust,
holding 3,038,708 shares of common Stock
of the corporation, and 20,429 shares of
preferraed stock. The trusteess are E, E.
Trefethen, P. 5 Marrin, W. Marks, D.
Browne, . E, Link) ; E. E. Trefethen, Jr.,
executive vice president, 3200000 =alary,
388 408 shareas of common stock, 2.6363
shares of preferred stock, 1,450 shares of
common stock held by Mr. Trefethen (with
no beneficial interest) as custodian for
minor child, 7,000 shares of common stoclk
in Kalzer Aluminum, 2.0} shares of com-
mon stock in Kaiser Steel Corp, 16,000
ghares of common stock in Permanente
Cement Co., trastes for soarious trusts as
previously noted ; W. Marks, vice president
and secretary, 2150000 salary, 25 shares of
common stock, 310 shares of common stock
in Kalser Aluminum, 200 shares of common
gtock In Permanente Cement Co,, ,a i
shareg of common stock in Kaiser Steel
Corp., reversionary interest in the corpus
of a trust which presently holde 2,000
shareg of common =tock In Kalser Alumi-
num and 500 sharez of commaon stock In
Parmaneénte Cement Co., trustes of various
trusts as previously noted ; A, B, Ordwnay,
vice president, £533.000 salary, 305.53%
ghares of common =toek, 2,530 shares of
preferred stock, 1,200 shares of commaon
gtock in Kaizer Aluminum, 1,500 shares of
common stock and 100 shares of preferred
gstock In Permanente Cement Co.: P S,
Marrin, director, 4,228 shares of common
gtock in Kaizer Aluminum, 1,600 shares of
commaon stock in Permanente Cement Co.,
00 shares of common #tock in Kaiser Steal
Corp., trustee of various trusts as pre-
viously noted ; F. A. Ferroggiaro, director,
000 shares of common stock, LS00 sharcs
aof common stock In Kaiser Aluminum ;]
George . Link, director, trustes of vari-
ous trustg as previously noted ; H, Quinton,
director (elected in 1363 ).

All stock beneficlally owned, as of Mar,
=, 1863.

Kamnn Alreraft Corp.—0. H. Kkaman,
president and director, $78.088.96 salary,
15.644 shares of olass a comman stock,
21.530 shares of elaks b ¢Common =tock
(owned jointly with Mrs. Helen S lKkaman) ;
E. J. Odlum,., =enior viee president and
directaor, 24550003 salary, 3.%337 shares of
elass a common 2=tock, 341 shares of clagg b
common stock: B, F. Clark, sonior viece
president and director, $41.250.03 =alary,
1,080 shares of class a commaon stock | W, A,
Coolidee, director, 14,633 shares of clnss a
common stoclk, 11,768 shares of class b
common stock: K. E. Erickson, vice preési-
dent and director; G, P, Gardner, Jr,
director, 21 shares of clas=s o common stock,
T48 shares of clazs b common stock @ M. H.
Glover, director, 114 shares of clags a com-
mon stock, § shares of class b common
stock: E. 5. Grant, director, 412 sharezs of
ela=s n common =tock; E. B, Hotchkiss,
director, 791 shares of clpss a common
gtock. 277 shares of class b common stock ;
(3. H. Morrizsey, director, 5,378 shares of
clag: a4 common stock, 1,024 shares of
elass b common atock § J. 5 Murtha, diree-
tor and secretary, 1,608 shares of clags o
common stock, 30 ghares of class b common
sk,

Ling-Temco-Yought, Ine.—R., MeCulloch,
chalrman of the board and chief executive
ollicer, 377,110 salary, 14,876 shares of
commaon stock, 5,71% shares of preferred
stock, $174.000 53 subordinated ¢con-
vertible debentures due 9/1/76: J. J. Ling,
vice choafrman of the board, chairman of
the execulive committes, 11,115 s#alary,
10,831 shares of common stock, 5,000 shares
of preferred stock, f1.A50,000 of 539
subordinated convertible debentures dJdue
/1796 ; G, K. Johnson, president and direc-
tor, $77.115 salary, 1.000 shares of common
stock, 32250,000 S5L% subordinated ocon-
vertible debentures due 3971/76; O, Skeean,
executive wviee president and director,
$64. 918 salary, 3,240 shares of common
stock, 60 shareg of preferred stock, $130.500
a4 % subordinated convertible debentores
due 5/1/76;: R. C. Blavlock, vice president
and technical dirvector, director, $56,007 sal-
fary, S487. 800 53% subordinated convertible
debentures due 8/1/776 ; L. I}, Webster, vice
president (resigned effective Sept. 14, 1062),
gecretary, treasurer, director (rezsigned these
three oflices sffoctive Aug, 15, 18825, £24,752
galary (under employves termination agree-
ment, Mr., Webster received In August, 1962,
and January, 1963, additional payments
angeregating $37.916) ;: W, P. Thaver, prezi-
dent—Chanee Vought Corporate Div., $68.-
T07 sulary, $217,0000 of 53% subordinated
convertible debentures due 9%/1/76; J. O,
Weldon, president—Continental Electronics
Manufacturing Co, (a subsidiary of Ling-
Temeco-Vought, Inc,), $58.700 salary, 10,000
gshares of common stock, FHZ22.000 Lk
subordinated convertible debentures due
176, I, H. Byrd, director, 45,744 shares
of common stock, 13,254 shares of pre-
ferred stock, $323.200 535 subordinated
convertible debentures due 871776, S46 00010
0% subordinated convertible debentures
due 10/1/%1: V. A, Davidson, M. D., direc-
tor, 4,087 ghares of common stock, 10,000
g T sUbardinated convertible debentures
due %/1/76: R, B, Gllmore, director, 110
shares of common stock ; L. Grifs, directaor @
W. O Oshorn, Jr., director (resigned az of
1/30/62, re-slected effective 5/10/762), 500
shares aof common stoek : T. V, Post, direc-
tor:; L. T. Potter, direotor, 34,400 &3
subordinated convertible debentures due
8/1/76; O, R, Moore, director, 25,760 shares
of common stock, 6,804 shares of preferred
stock,

All stock beneficially owned, as of Jan. 31,
| S GG,

Lockheed Alreralt Corp.—C. A. BHaker,
Jr., consgultant and director, $38.200 salary,
217.800 pavments of management incentive
awards [or prior years, 2,101 =zhares of
capital stock; . E. DBrowne, group vice
proegident—Iinance and ndminiztracion, di-
rector, 383,000 salary, £5.000 payments of
manpgement incentive awards for prior
vears, 53050 shares of capitnl stock; .
Chappellet, senlor viece president and direc-
tor, $85.688 =alary, 33,3868 shares of capital
stock ; C, 8. Gross, chalrman of the board
nf directors, $122,117 salary, 311,000 pay-
ments of management Incentive awanrds for
prior yvears, 44,319 shares of capital stock ;
3. J. Haughton, president and director,
$112.347 salary, 15,036 shares of capitial
stock : H. L. Hibbard, séenior vice prezident
and director, 388,638 salary, §8.500 pay-
ments of management incentive awanlds for
prior vears, 16,721 shares of capital stock
H. W. Me('urdy, chalrman of the board of
trustees of a sgubsidiary, director, 330,000
salary, $8.822 payments of management in-
centive awards for prior years (this Includes
£3.822 paid to a trustee for the benefit of
Mr. MeCurdy pursuant to a profit sharing
plan of a subsidiary), 12,441 shares of
capital stock; W. A. M. Burden, director,
300 shares of capital stock; J. V. Car-
michael, director; D. M. Cochran, director
(elected Jan. 7, 1963), 100 shares of capltal
gtock ; C. E. Ducommun, director, 100 shares
of capital stock : E. 5 Dulin, director, a1l
shares of capital stock ; H. L. Dunn, direc-
tor, 710 shares of capital stock: W, W,
kKeith, dlrector, 2,000 shares of ecapital
stock : B, Proctor, director (elected Feb 4,
1963), 200 shares of capital stock, All sal-
aries are for the fiscal year ending Dec. G0,
1862,

All stock beneficially owned, as of Mar. 1,
1964,
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iiiployieEnt  opportuait ivs—aexmutive, manpgeinenT,
perhinical, selling, ofice, skilled, manunl, et lawok
i the fimvard section of the napizine for acledi-
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Civil Sarvice Opportunities
Selling Opportunitics Wanted
Part Time Work Selling Opportunities Offeréd

Employment Agencies Employment Services
Labor Bureius

Paosifions Vacant
Positions Wianted
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POSITION VACANT

Aircraft Specialists—~Openings available for

well experienced Closs A sheet  metol
specialists and Class A" licensed wpirframe
mechanics. Top working conditions. ool

nay with usunl henefits., Matco-Linden Alr-
port, Linden, New Jersey.

POSITIONS WANTED

Ajirline Captain ATR age 42, 10,000 hours
rated in DC3 DC64T B=-T0T Caravelle 210
would like executive Pllot's position, Hesgme
on request. PW-2801, Aviation Week /5. T.

Jet Captain—Age 46—0Desires position as
Captain Turbojet Atreraft, Airline or exedu-
tive, 2000 hrs. Captain Convair =220, total
time 21,000 hours. ATRZ32,163 Hated DCH-
l=6-T-Curtiss Cl16-Convair 240-310=4/10-X510,
Presently employed hy Northeast Alrlines (27
vreal., PW-2761. Aviation Week/5.T,

QUALIFIED
ENGINEERS

BY THE THOUSANDS

PAY to read Aviation Week &
Space Technology every week
because its high calibre edi-
torial content is designed and
edited for engineers.

That's why your

RECRUITMENT
ADVERTISING
BETS RESULTS

NOT WASTE CIRCULATION.

If your recruitment progrom
calls for qualified technicol
personnel, plon to use Avio- .
tion Week EMPLOYMENT OP-
PORTUNITIES now!

A McGraw-Hill Publication

Classified Advertising Division
P. 0. Box 12, New York 10036
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_THIS Is a
RESEARCH

It is not as sophisticated as our electron microscope or our hypersonic
shock tunnels, perhaps, but it is of use to physicist Tom Mee as he
pursues a research program of his own choosing. In this program
Mr. Mee is using Cornell Aeronautical Laboratory funds to study
water surface behavior under controlled conditions. With a modified
Doppler radar he 1s trving to wentify primary back-scattering elements
in the wave surface and determine their behavior as the scale of wave
motion is changed, Waves generated at one end of a long tank spend
themselves on a “beach” at the other end. The rake is used to shape
the beach.

Unlike Mpr. Mee's project, most of our 250-or-so projects have
sponsors. But the fact that we are willing and able to support many
of the research ideas of our technical staff with our own funds is one
of our hidden strengths. It is one reason some of the best men in vour
field stay with us, and it has repeatedly paved the way to seven-league
stricdes 1n science.

Some of the fields in which we are making strides today are computer
sciences, applied physics, electronies, operations research, aerodynamic
and applied hvpersonie research, flight research, applied mechanics,
vehicle dyvnamics and svstems research. The coupon below will bring
vou an interesting briefing on this community of science,
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&d—iﬁ CORNELL AERONAUTICAL LABORATORY, INC.
-T..J.".f' of Cornell Unlversity
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J. V. Rentschiler
CORNELL AERONAUTICAL LABORATORY, INC.
BUFFALO 21, NEW YORK

Send me a copy of your factual, illustrated employment prospectus, ‘A
Community of Science.""

MName i

Street

City Zone— State

] Please include employment information. An Equal Opportunity Employer
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LETTERS

MMRBM Queries

As a simple country boy with 13 vecars of
experience (mostly in Furope) with the
USAF in Intelligence, Targets, Weapon
System Reguirements, Vulnerabilities, ctc.,
and now with a major aircraft-missile com-
pany, mav | ask a few possibly stupid ques-
tions on the NMMRBM?

Bearing in mind that NATO stated a
valid requirement for this capability (and I
can assure you it 15 desperately nceded),
what 15 this jazz about . . . overall tech-
mical feasibihty . . .7 mentioned in Industry
Observer section of the Aug. 5 issue (p. 23)?
Even an uninformed clod like me knows
that it is feasible. Did the DOD or the
diplomats or the politicians cut the thing
back by $100 million? \Whichever, who or
whom was primarily responsible for the
slash? Is this the muddy, maxed thinking
of “Allah” MecNamara who "has decided to
have an MMRBM program™ but “what its
nature shall be 5 still not clear?™ It's preth
obvious that this "not clear™ problem didn't
exist m  the Soviet high command. Of
course, they aren’t saddled with MeXNa-
maras and cement-head “Hahvahd™ bovs!

Ropert C. Doxovax

Los Anecles, Calif,

MA-9 Sightings (Cont.)

Once npon a tme there aved prophets
who witnessed mraculous sizhts.  These
sights were called “visions™ and  almost
evervone  believed. Now  there lives an
astronaut  who  witnessed  fanuliar  sights,
These sights were called “hallucmations”
and even scientists don't believe, But, be-
fore classifying Astronaut Gordon Cooper's
“observations” as hallucinations, or equiva-
lently, as visions, the scientists might well
have considered the following

1. The scientists were bemg verv unsci-
entific in immediately rejecting reasonahble
ohservations by a competent observer.

2. Astronaut Cooper's evesight must be
presumed normal on the basis of his having
heen selected for the maission.

3. Although not a highly trained ob-
server of optical phenomena,  Astronaut
Cooper must be regarded as capable of
identifving familiar objects under most cir-
cumskances.

4. The criterion for visually resolving two
point objects 15 usually regarded as one
minute of arc (2.9 x 107 radian), not 1 to
3 sec. of arc (AW June 17, p. 34). Bom
and Wolf's 1959 classic “Principles of Op
tics” gives as the minimum angle of visual
resolution 24 sec. of arc { 10~ radians ) based,
as 15 the one-minute lint, on the Ravleigh
criterion. The Rayleigh criterion specthes
that two identical point or line objects will
be resolved when the central maximum of
the diffraction image of one object is super-
illlpt?fé{’ﬂ on the first minimum of the diffrac-
tion image of the other object. The Ray-
leigh enterion 15 mathematically convenient,
easily described, and reasonably realistic,
Flowever, it 15 conservabive in !-.]}n_'.:if}'i!:lg
practical resolubion limits and 15 to be re
g:m:ltd ﬁ]lt}‘ as providing an approximation
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to those hmts. Moreover, the criterion con
stitutes an incomplete specthcation because
it does not take into account contrast, spec-
tral distribution, and coherence of the light,
among other things,

3. In the Cooper report (AW May 27,
p 251 no mention is made of the diameter
of objects observed. However, one of Coop-
er's cetractors (AW June 17) mentions the
impossibility ot observing 10-ft.-dia, object
from an altitnde of 5 x 10* ft. The corre-
sponding angle subtended is 2 x 107 radian,
ronghlv one-tenth the limit determined by
the criterion. Impossible? OF course not.
especially if the object referred to were the
“ground light” (AW Mav 27) or the city
hehts observed by other astronants, Con-
sider, for example. that the star Betelzeuse,
which s easilv ohserved by the naked eve,
subtends an anele of 2.3 x 107 radians
(Tenkins and White *“Phvsical f'-'|1t|{-'-"'.
a thousand times smaller than the mimimum
angle of resolution determined by the cri-
terion!  And this dovs not represent an ex
treme case. Obviously something is wrong
with the mterpretations of Cooper’s observa-
tions, nok with {--m:[:-;'l.

6. In speaking of resolution one usually
15 concerned with the ahility to distingaish
two  similar  objects, sav  points,  closely
spaced. But at all times. whether resolved
or not, each object is presumed to be visible
no matter what its aneular subtense, that is,
even if ibs ingular subtense 15 mhmtesim 1,
as ik 15 for a point, Thus, as with a star, a
pomnt should be visible if it emits or reflects
a suthcient number of quanta of energy to
clicit a wvisual response, and it should be
distingumishable trom its surroundings 1t there
15 sufhcient contrast between them. A simi-
lar, though weaker, argument mav be made
for a dark point against a bright hackeround.

7. The effect of atmospheric disturbances
on resolution s considerably less for an ob-
server viewing the ecarth from orhit than it
is for an observer on earth viewing an ob-
JeCt I Space,

8. It would appear that Gordon Cooper’s
problem was one of observing individual
points and lines, not of resolving pairs of
stmnilar points and lines. Thus, the resolu-
tion argument appears improper, as it does
in the problem of ebserving individual stars.
Cooper observed pomts and lines which he
imterpreted as roads. rivers, railroads, houses,
boats, trucks, and trums, not an the basis of
cdistinguishing the detailed shape of these
ahjects, but rather by inference from their
general character and surronndings.  For
example, the roads were distinguished
straight hines tor short distances, or as rec-
tangular grids (towns). Trucks were specks
on the roads. The ralroads were long
stratght lines, and trains were identihied by
smoke. Boats were dentihed by wakes, etc.
These conclusions are not incompatible with
Cooper's statements.

| seec no reason on the basis of present
knowledze for rejecting Gordon Cooper's
observations as  hallucinatorv.  Rather, |
would reject the scientist’s interpretations.
A little physics may be worth a thousand
hallucinations.

Warton Howes
Rocky River, Ohio

BAC 111 System

Re: Aviation Wees, Ang. 19 (p. 42).

Wi at Bendix share the enthusiasm with
the rest of the commercial aviation industry
on the milestone reached by Vickers Arm-
strongs on the roll-out of the BAC 111
short-haul transport. We were extremely
disappointed to see AviaTion WEEE report
that Smiths Autoflare landing svstem 15 in-
stalled in the frst aircraft. The present pro-
duction conhguration of the BAC 111 docs
not have a Smiths Antoflare landing svstem
but rather a Bendix PB-20 Antomatic Fhight
Cimtrol Svstemi. This system with excep-
tion of o small adaptive module and trim
servid 15 identical to that installed in the
Bocing 707 /720 airplanc,

Elliott Brothers of the United Kinedom
and Bendix are jointly developing an Al
Weather Landing Svstem scheduled for in
stallation and Hight test ab a later date. Tht
svstem 15 an outerowth of the Bendix/ -
lintt efort on the VC-10 and will als
include more recent developments from th
Bendix Tall Proeram and the PR-60 Flizl
Control Svstom.

R. R, Tasmorox
Avssstant Sales Vianage
The Bendis Corp .
Fclipse-Pioneer Dy,
Teterboro, M. .

Caption Error
just received the July 22 1ssue and en-

jovied the Aerospace Rescarch Pilot School
article.
Tlie Test Pilot School didn't have F-104
arrcraft when [ graduated five vears azo, and
judging by the picture at the top of p. 235
they may not have them yvet!

Guy ©, Cisco, [r.

C iptain, USALY

i2nd Ftr-Intep. Sqdn,

AFPD 2892 New York, N. Y.

(Capt. Cisco’s inference is as good as his
recognition, The airplane pictured was a
MeDonnell F-101, the onlv variable-stability
arreraft at the schoaol. :_r.||'||i|3rr'_:j'| madihcation
15 under wav of some Convair F-106s5, Three
Lockhced NF-1045 with reaction control
svstems are being delivered to the scheol

AW Aug. 5, p. 116], but these are not
variable-stability arreraft. —Ed. )

Back Issues

I've been a regular reader of Aviarios
Werk magazme since it hrst came ont.
Smee I've used it as a reference, I've re
tatned all 1ssnes from the hirst to the present.

Now [ must dispose of my collection
since: [ will shortly be moving to California.
Please advise me whether vou wonld have
need for a complete set of Aviarion WEER
(less two or three issues). If you cannot use
this set, can you suggest someone who can?

Moses Aronson
67 N. Nancy Pl
;"'l.lalﬁa;tp-;_'l..[u.:l, N, X.

(Any takers?—Ed.)
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ASk Mount Tacora rises 19,626 feet at the juncture of the Bolivian, Peruvian and Chilean
borders, In March 1863 an airliner smashed into Mount Tacora just below the summit

the To rescue possible survivors, two Kaman HUSKIES were airlifted from South Carolina,
Boliv"ans assembled in a small Paruvian town and ready to go in hours, Twenty-six
sorties were flown under extremely adverse conditions in two days. There

ﬂbﬂﬂf were no survivars, but the HUSKIES, with their altitude / payload capabilities,
Kaman enabled the ground rescue teams to complete evacuation in 48 hours, Ask the
Bolivians about Kaman Performance. Or the Peruvians. Or the

PEffﬂrmaﬂCE Chileans. Kaman Aircraft Corporation, Bloomfield, Connecticut,
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For reprints of this symbolic Artzybasheff illustration of an early Voyager concept, wrife: Avco, Dept. AW-4R, 750 Third Avenue, New York 17, N. Y.

Let’s take a look. What’s behind the cloudy veil of Venus? Or beneath the red sands of Mars?
Or on the Moon’s pock-marked piains? What's out there in space? NASA 1s finding out. With
Voyager, the Venus /Mars orbiter-lander . . . with Gemini, the two-man rendezvous space-
craft .. . with Moon-bound Apollo . . . with Mercury, the one-man earth orbiter. NASA is ex-

tending man’s vision to new frontiers in space. Focusing the keen minds oi science and in-
dustry on the big “Out There.”” Inspiring studies and projecting plans for perfecting aerospace
techniques, shapes, materials, and manufacturing processes. Avco is proud to lend a hand.

UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS ... REGARDLESS OF RACE, CHEED,A yco
COLOR, OR NATIONAL ORIGIN...WRITE AVCO TODAY. AVCO CORPORATION, 750 THIRD AVE., NEW YORK 17, N. Y.




